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Introduction

The following separate reports and correspondence pertains to the independent review of
the seismic analysis. The original analysis was performed by GEC-Alsthom Engineering
Systems Limited (GEC-ESL) under subcontract to Foster-Wheeler Environmental Corporation
(FWEC) who was the prime integration contractor to the Spent Nuclear Fuel Project for the
Multi-Canister Overpack (MCO) Handling Machine (MHM). The original analysis was
performed to the Design Basis Earthquake (DBE) response spectra using 5% damping as
required in specification, HNF-S-0468 for the 90% Design Report in June 1997. The
independent review was performed by Fluor-Daniel (Irvine) under a separate task from their
scope as Architect-Engineer of the Canister Storage Building (CSB) in 1997. The comments
were issued in April 1998. Later in 1997, the response spectra of the Canister Storage Building
(CSB) was revised according to a new soil-structure interaction analysis and accordingly revised
the response spectra for the MHM and utilized 7% damping in accordance with American
Society of Mechanical Engineers (ASME) NOG-1, "Rules for Construction of Overhead and
Gantry Cranes (Top Running Bridge, Multiple Girder)." The analysis was re-performed to check
critical areas but because manufacturing was underway, designs were not altered unless
necessary. FWEC responded to SNF Project correspondence on the review comments in two
separate letters enclosed. The dispositions were reviewed and accepted. Attached are supplier
source surveillance reports on the procedures and process by the engineering group performing
the analysis and structural design. All calculation and analysis results are contained in the MHM
Final Design Report which is part of the Vendor Information File 50100.

Subsequent to the MHM supplier engineering analysis, there was a separate analyses for
nuclear safety accident concerns that used the electronic input data files provided by
FWEC/GEC-ESL and are contained in document SNF-6248, "Evaluation of MHM Uplift
Restraint for Seismic Event During Repositioning Operations,” (EDT-629126 and EDT-629132).
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i
Mr. M. K. Mahaffey § FLUOR DANIEL, INC.
DE&S Hanford, Inc. R3-86
P. 0. Box 350 ' ‘ Date: April 9, 1998

Richland, WA 99352-0350

Reference: SNF Canister Storage Building
P. 0. TVW-SVV-370252
Fluor Contract 4602

Dear Mr. M. K. Mahaffey . Transmittal No.: FDP-591
- TRANSMITTAL

We enclose 1 copies of the items Tisted below. These are issued for:
[ 1 Approval [X] Reference [ ] Review and Comment [ ] Other

Response due to Fluor:_N/A

Responds to:_EDN-080

Number Rey Date Title

N/A A 04/02/98 MULTI-CANISTER OVERPACK HANDLING MACHINE
SEISMIC ANALYSIS REVIEW REPORT

Distribution:
G. D. Bazinet, NHC, w/l
A. S. Daughtridge, DESH, w/}

Very truly yours,

& J. Bedell”
Project Director

PAR-ROK 44y
Attachment
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Duke Engineering & Services Hanford Fluor Daniel, Inc.
SNF Canister Storage Building Government Services Operating Company
DESH Contract TVW-SW-370252 o FDI Contract 80460210

, 04/02/98
MHM SEISMIC ANALYSIS REVIEW Draft Revision A

Multi-Canister Overpack Handling Machine
| Seismic Analysis Review Report

REVIEWER: %%zm% DATE: _ /78
yerGy Kuilanoff, PE. g

APPROVED BY: et $ B pate: 4)2/9g
Robert Bachman, P.E.
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Duke Engineering & Services Hanford Fluor Daniel, Inc.

SNF Canister Storage Building Government Services Operating Company

DESH Contract TVW-SW-370252 FDI Contract 80460210 -
04/02/98

MHM SEISMIC ANALYSIS REVIEW Draft Revision A

Executive Summary

This report contains the review of the seismic analysis and seismic structural calculations
for the Multi-Canister Overpack (MCO) Handling Machine (MHM). The work was authorized
by DE&S Hanford letter DESH-97622009, dated January 5, 1998 and Engineering
Deviation Notice #080. The seismic analysis of the MHM was performed by GEC Alsthom
Engineering Systems Ltd. (GECA) in England. The detailed design of the MHM for the
operational and seismic loads was performed by Ederer Incorporated, Seattle, WA.

The specification (HNF-S-0468) required the crane system be designed for Design Basis
Earthquake in accordance with ASME NOG-1 and structural requirements of Section
NOG-4000.

The design reports reviewed are listed in the Scope section of this report. In general
seismic analysis, modeling approach, load combinations, and the design of the MHM meets
the project requirements. Our comments are listed for each design report (DR) in the
attached Review Comment Record forms. The key issues are summarized below:

+ longitudinal stiffeners in the girder beams are not located in accordance with CMAA
section 3.5.2.2, (DR-3)

+ CMTR based yield stress values were used to Justlfy the design adequacy and not the
code minimum specified yield strength values. (DR-1, DR-2, DR-4, DR-5)

» combined stress through section at bolt holes exceed the allowables in the
41"x9"x1-3/4" trolley seismic restraint plate. (DR-5)

+ use of SAE Grade 5 and 8 bolts which are not listed as an acceptable type per
NOG-1. {bolts for troliey seismic restraint, for bridge seismic restraint, for bridge wheel
refaining plate, and for bridge truck pin end plate). (DR-5)

+ use of "insignificant modes” setting of 0.001. (DR-1, DR-2)

+ "total mass" extracted in the dynamic analysis. (DR-1, DR-2)

+ need alternate calculations (by Ederer or GECA) to justify design adequacy of trolley
festoon, trolley walkway, and trolley handrail, whose stress ratios exceed unity.
(DR-1)

+ none of the reports covered hoist and turret design calculations.
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Duke Enginearing & Services Hanford Fluor Danilel, Inc.
SNF Canister Storage Building Government Services Operating Company
DESH Contract TVW-SW-370252 FD! Contract 80460210

04/02/98

MHM SEISMIC ANALYSIS REVIEW Draft Revision A

Introduction

This report contains the review of the seismic analysis and seismic structural calculations
for the Multi-Canister Overpack (MCO) Handling Machine (MHM). The work was authorized
by DE&S Hanford letter DESH-87622009, dated January §, 1998 (Attachment - 1) and
Engineering Deviation Notice #080. The seismic analysis of the MHM was performed by
GEC Alsthom Engineering Systems Ltd. (GECA) in England. The detailed design of the
MHM for the operational and seismic loads was performed by Ederer Incorporated, Seattle,
WA. The analysis and design is in accordance with the MCO Handling Machine
Specification WHC-S-0468, Rev.2, dated 10/96. This specification is retitied as Integrated
MCO Handling Machine Specification HNF-S-0468, Rev. 3, dated 5/97.

The specification required the crane system be designed in accordance with ASME NOG-1
and structural requirements of Section NOG-4000. Figures 1 and 2 in Appendix B of the
specification (Attachment - 2) defined the response spectra which were to be used as the
basis for design. These design response spectra were taken as the Design Basis
Earthquake (DBE) horizontal and vertical input response spectra accelerations, at 5%
damping, respectively. GECA also performed a confirmatory seismic analysis for the
in-structure response spectra at 7% damping (Attachment - 3) which were developed after
the MHM had been designed and was being fabricated.

Scope

The scope of work included review of the following referenced design reports (DR) and
drawings: ‘

DR-1 "Hanford MHM Seismic Analysis of the Hanford MCO Handling Machine,"” GEC
Alsthom Report ESL/R(96)083, Rev. 2, dated October 1997.

DR-2 "Hanford MHM 7% Damping Response Spectra Seismic Analysis of the Hanford
' MCO Handling Machine," GEC Alsthom Report ESL/R(97), Issue A, dated October
1997. '
DR-3 "Crane Operational Loads NOG-4000," Ederer Cranes Repbrt, Sections A B, &C.
DR-4 "Bridge Girder and End Tie: Seismic Loading," Ederer Cranes Report, Section D.
DR-5 "Troliey: Seismic Loading," Ederer Cranes Report, Section E.

The following referenced drawings and data were also used in the above design reports
review: : '
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Duke Engineering & Services Hanford Fluor Danlel, Inc.
SNF Canister Storage Building Government Services Operating Company
DESH Contract TVW-8W-370252 FDI Contract 80460210
04/02/98
MHM SEISMIC ANALYSIS REVIEW Draft Revision A
. GEC Alsthom drawings 362A0551, Sheets 1 thru 7, Rev A, Turret Assembly
Scheme. :

. GEC Alsthom drawings 362A0559, Sheets 1 thru 3, Rev A, Trolley Seismic Restraint
'X' direction, (portions of drawings only)
° Reference 9, in the DR-1, GECA Calc Hanford MCO Handling Machine Section
Properties and Lump Masses, File Ref JH4683/31/ST/208 Vol 1 Calc 480/1
. Ederer Drawings:
D-34960 Rev B, Trolley Arrangement
. D-35205 Rev A, Bridge Erection Drawing MHM Gantry Crane
D-34777 Sht 1 of 3, Rev B, "A" Girder Detail
D-34777 Sht 2 of 3, Rev C, "A" Girder Detail
D-34777 Sht 3 of 3, Rev B, "A" Girder Detail
D-34778 Sht 1 of 3, Rev B, "B" Girder Detail
D-34778 Sht 2 of 3, Rev C, "B" Girder Detail
D-34778 Sht 3 of 3, Rev B, "B" Girder Detail
[-35203 Sht 1 of 2, Rev A, End Tie Beam
C-34322, Rev C, Drive Truck Assembly
D-34959 Sht 1 of 2, Rev G, Trolley Frame Machining
D-34942 Sht 1 of 4, Rev F, Trolley Frame Plan & Elev. Views
D-34942 Sht 2 of 4, Rev E, Trolley Frame Bottom View & Details
D-34942 Sht 3 of 4, Rev D, Trolley Frame Details
C-35188 Trolley Drive Assy, dated 1/6/97
C-34650, Rev B, Seismic Restraint Assy, (portions of drawing only)
B-34675 Bearing Cap - Outer, Thru Shaft - 22226 Brg, dated 12/4/96
B-34674 Bearing Cap - Inner - 22226 Brg, dated 12/4/96
B-34673 Bearing Cap - Outer - 22226 Brg, dated 12/4/96
C-34680, Rev B, Bridge Drive Assy, (portions of drawing only)
B-34671 Idier Shaft - Trolley, dated 12/4/96
B-34672 Driver Shaft - Trolley, dated 12/4/96
B-34633 Sill Pin, dated 2/5/97 '
B-34654 Retainer Plate, dated 2/5/97
B-34670 Wheel Trolley, dated 12-4-97
B-34676 Bearing Cap Spacer 22226 Brg, dated 12/4/96
C-34669 Wheel Assy - Driver Trolley, dated 1/6/97

Our review has been limited to the above referenced documents with the primary focus on
design reports DR-1 through DR-5. We have not performed a detailed check of the
analysis and calculations but, where available, we have reviewed to assess if the seismic
analysis, modeling, input parameters, assumptions, results, and design conform to the
structural design requirements of Specification WHC (or HNF)-S-0468 and ASME NOG-1,
Section NOG-4000. No independent analysis or calculations were performed to verify the
mathematical accuracy of the design inputs and results. A brief description of the analysis
methodology, design, and results are given herein for each report. Specific comments on
each design report are included in the Review Comment Record (RCR) forms.

5
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Design Report 1 - "Hanford MHM Seismic Analysis of the Hanford MCO Handling
Machine", GEC Alsthom Report ESL/R(96)083, Rev. 2, dated October 1997.

This report presents results of seismic analysis of the MHM subjected to a Safe Shutdown
Earthquake (SSE). The results are in support of and for use in the detailed design of the
MHM, trolley, main gantry beams, end carriages and seismic restraints performed by Ederer
in DR-3, DR-4, and DR-5. Seismic input data for the MHM Design Response Spectra
which is taken as the Design Basis Earthquake (DBE), which is equivalent to a SSE, are
found in Appendix B, Figures 1 and 2, of the specification HNF-S-0468, Rev 3. The design
‘response spectra in these figures were based on the a damping value of 5% of critical
damping. These response spectra are based on the analysis performed in Structural
Calculations CSB-S-0009, "Crane Loads (Vault ISRS)", dated 6/10/96.

The 3D finite element modal and response spectrum analysis has been performed using
ANSYS Version 5.2, We reviewed Reference 9, in the DR-1, Hanford MCO Handling
Machine Section Properties and Lump Mass and find its methods and results acceptable.
The MHM model for seismic analysis, restraint conditions at the nodes, trolley positions,
and combination of modal responses {grouping method was used), and combination of
three components of earthquake are all in conformance with NOG-1-1995, The resultant
forces, and moments due to seismic plus dead load combinations were post processed in
accordance of NOG-4321, 4322 and 4324.

The report stated that the requirements of NOG-4330 Buckling, NOG-4340 Allowable
Deflection and Cambers, and NOG-4350 Fatigue were not included. These requirements
have been addressed by Ederer in their design report DR-4.

The objectives of the analysis as outlined in Section 1.3 of the DR-1 were to:

a) Calculate the maximum seismic stresses in the gantry, trolley, turntable and turret and
show that they are linear-elastic and below the allowable stresses of ASME NOG-1-1995;

b) Calculate the maximum nose unit displacements due to translation and rotation of the
MHM in order to be able to demonstrate that the MCO will not lock-up between the turret
and storage tube during transfer and that loss of containment does not result from
excessive movement at the 'O'-ring seals between the turret and the interface ring;

¢) through k) Calculate forces and moments in various component of the MHM for use in
design by Ederer.

Analysis was performed with the assumption that all active seismic restraints are engaged
and the passive restraints are in contact with the rails. Trolley vertica! direction seismic
loads are transmitted downward through the wheels and upward through the seismic

| 6
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restraint. The upward seismic restraint is through connection between the trolley and the
underside of the top inner flange on the bridge girders. The combination of vertical forces
and horizontal seismic accelerations may cause uplift on one side and downward force on
the other side. To cover these cases the following combination of wheel and seismic
restraints have been analyzed and presented in the report:

A} All load vertical down at wheels.
B) Uplift at seismic restraint on girder A, downward at wheels on girder B.
C) Uplift at seismic restraints on girder B, downward at wheels on girder A.
" D) Uplift at seismic restraint at trolley east end, downward on wheels at trolley west end.
E) Uplift at seismic restraints at trolley west end, downward on wheels at trolley east end.

These have been analyzed for all trolley positions (midspan, quarter span, end span) and
results presented in Appendices A to E of DR-1. '

The appendices consist of summary tables, which present the seismic analysis results.
Each appendix consists of the following tables:

Table 1 Forces at trolley seismic restraints

- Table 2 Forces at bridge seismic restraints
Table 3 Nose unit displacements
Table 4 Summary of trolley stresses
Table 5 Summary of gantry stresses

- Table 6 Summary of end carriage stresses

Table 7 Summary of turret stresses
Tahle 8 Summary of turntable stresses
Table 9 Summary of trolley festoon stresses
Table 10Summary of trolley walkway stresses
Table 11Summary of trolley handrail stresses
Table 12Forces and moment summary - turntable bearing
Table 13Forces and moments summary - nose casting bearing
Table 14Forces and moments summary on turret bolted joint
Table 15Forces and moments summary on plug shieid bolted joint
Table 16 Forces and moments on main gantry beam to end carriage bolted joints
Tabhle 17Forces and moments main gantry beams bolted joints
Table 18Walkway bolt forces acting on a pair of vertically aligned bolts
Table 1¢Handrail bolt forces acting on a pair of vertically aligned bolts
Table 20 Summary of ganiry stresses under the trolley
Table 21 Summary of gantry forces and moments under the trolley

The girder beam and trolley are a welded fabrication of A516 Grade 70 and A36 steels. In
the stress evaluation of the girder and trolley 40.2 ksi yield strength of steei was used,
which is based on certified material test report (CMTR). Our review of the CMTR indicate
the lowest yield value of 39.2 ksi. Generally for analysis/design purposes, one would
normally use the minimum specified yield strength value, which is 38 ksi for A516 Grade 70,
and 36 ksi for A36 steel.

Tables 4 through 11, of the Design Report 1, summarized element stresses, for the three

trolley positions. The highest stress ratios, from these tables are listed in Table DR1
below:

11
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Tables A Tables B Tables C Tables D .TablesE -
Item Stress Ratio Stress Ratio Stress Ratio Stress Ratio Stress Ratio
. toley | o077 | o088 092 0.8 0.85
gantry 0.75 0.78 0.78 0.73 0.75
end carriage 088 0.84 0.85 0.79 - 0.87
turret 0.67 0.76 0.72 0.86 0.73
turntable 0.55 0.58 0.6 0.63 0.68
trolley rotate festoon 0.82 0.95 1.07 0.93 0.85
trolley walkway 1.66 1.47 1.53 1.58 1.55
trolley handrail 1.8 1.83 1.84 1.77 1.9

Table DR1 - Highest Stress Ratios

Our comments on this report are listed in the Review Comment Record (RCR) forms. The
significant issues are: a) the use of "insignificant modes" setting of 0.001, b) the "total
mass” extracted in the dynamic analysis, and c) the use of CMTR based yield strength
values versus ASTM standard minimum specified yield strength in the stress
demand/capacity ratio checks. Also, the trolley walkway and handrail are overstressed as
shown in the Table DR-1 and they need further evaluation by GECA or Ederer to
demonstrate their acceptance.

Design Report 2 - "Hanford MHM 7% Damping Response Spectra Seismic Analysis of
the Hanford MCO Handling Machine", GEC Alsthom Report ESL/R(97), Issue A, dated
October 1997.

This confirmatory analysis report presents resuits of the seismic analysis performed on the
MHM subjected to the 7% damped response spectra and provides comparison with the 5%
damped spectra results in the Design Report 1. The 7% damped design spectra used in
this analysis were based on SASSI analysis which considered soils structure interaction,
variation of soil properties (Cv=1.0), and input motion applied at top of the competent soil
layer at 8 ft below grade. The SASSI analysis was completed after the MHM had been
designed in accordance with Design Response Spectra and was in fabrication. Per
NOG-4153.8, the 7% is an appropriate damping value for crane analysis with SSE. The
SASSI analysis generated in-structure response spectra are more appropriate and accurate
for the design of the MHM.

The analysis results are presented only for the case of "ali load downward at trolley
wheels", which corresponds to load case A, Appendix A, of the Design Report 1. We
expect similar results for the other cases (i.e. corresponding to Appendices B through E).

Table DR2A lists the governing stress ratios from the two analysis reports, and the percent
reduction in the stress demand for the 7% damped response spectra.

8
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stress reduction

ltem 7% damping 5% damping in
Stress Ratio Stress Ratio percent
trolley 0.73 077 5.2
gantry 0.73 075 2.7
end carriage 0.84 0.88 45
turret 0.64 0.67 45
turntable 0.51 0.55 7.3
«. trolley rotate festoon 0.74 0.82 9.8
trolley walkway 1.37 1.66 17.5
trolley handrail 1.74 1.8 33

Table DR2A - Governing Stress Ratio Comparison for Load Case A

Trolley and bridge seismic forces comparison are shown in Table DR2B and Table DR2C,
respectively.

Load Case

Element
Number

Fr@7%
(kN)

Fx@5%
{kN)

reductlon

Fy@7%
(kN)

Fy@5%
(kN)

reduction

Fz@7%
(kN)

Fz@5%
(kN)

reduction

troiley mid
span

323
324
326
328
329
330
KE|
333
335
336

493.1

480

543.3

520

9.2%

9.3%

260.3

424.8

428.4

428.4

307.3

447.4
451

451

5.5%

51%
5.0%

5.0%

493.7

648.1
484.4

635.1

539.5

703
5259.9

687.9

8.5%

7.8%
8.6%

7.7%

trolley
quarter
span

32
322
324
326
az7
328
329 .
33
333
334

690.1

692.1

727.3

730.1

5.1%

5.2%

280.6

539.8
548.3

548.3

296.2

565.9
575.2

575.2

5.3%

4.6%
4.7%

4.7%

428.7

780
415.6

750.2

470.3

8356
456

802.3

8.8%

6.7%
8.9%

6.5%

trolley end
span

325
326
328
330
331
332
333
335
337
338

546.1

536.1

593.8

576.1

7.5%

6.9%

196.4

438.6
455.8

455.8

207.2

4721
489.8

489.8

5.2%

71%
. 8.9%

6.9%

395.2

569.5
3724

573.3

434.4

604.9
408.3

613.1

9%

5.9%
8.8%

6.5%

Table DR2B - Trolley Séismic Forces Comparison
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Element | Fx@7% | Fx@5% | reduction | Fy@7% | Fy@5% | reduction | Fz@7% | Fz@5% | reductlon
Load Case | Number {kN} {kN) {kN) {kN) {kN) (kN)
764 9984 1188 16.0%
768 1002 1120 10.5%
755 1040 1086 42%
trolley mid 781 1031 1078 44% |
span 737 828.3 872.3 5.0%
742 806.9 849.8 5.0%
764 878.5 931.7 5.7%
768 .868.5 921.9 5.8%
763 1148 1249 8.1%
g 767 1157 1260 8.2%
753 , 853.1 906.2 5.9%
trolley 780 731.6 7722 5.3%
quarter 735 504.6 538 6.2%
. span 740 , 474.6 506.1 6.2%
763 961.5 1023 6.0%
767 973.3 1036 6.1%
765 841.1 930.3 9.6%
769 857.6 950.7 9.8%
756 533.8 568.4 6.1%
trolley end 782 1416 1526 7.2%
span 738 469.5 508.7 7.7%
743 468.7 507.7 7.7%
765 901.3 953.8 5.5%
769 915.5 960.2 4.7%

Table DR2C - Bridge Seismic Forces Comparison

- The comparison of the 7% damped spectra versus the Design Response Spectra (DBE) are
shown on pages 13, 14 and 15 of the DR-2. The 7% damped response spectra in the
East-West direction are lower, and in the North-South direction are generally lower with few
exceptions. Vertical direction response spectra are higher for frequencies above 3 Hz,
however, the horizontal response spectra are significantly lower in the same frequency
range. Since the design is based on the SRSS of the three components of earthquake, the
net effect was lowering of resultant stresses and loads.

We concur with the Design Reports 2 conclusion that there is an overall reduction in
response of the MHM subjected to the 7% damped response spectra compared to the
Design Response Spectra used in the original design analysis. The 7% damped spectra
reduces the stress demands in the range between 2.7% and 7.3% in the main components
of MHM. The 7% damped spectra reduces the seismic support loads for trolley between
5.1% to 9.3%, and for the bridge between 4.2% to 16.0%.

Design Report 3 - "Crane Operational Loads NOG-4000", Ederer Cranes Report, Sections
A B &C.

This report documents MHM design for the operational loads (dead load, lifted load, vertical
and horizontal impact loads). Section A covers Trolley and Trolley Drive, Section B covers
Bridge Truck and Bridge Design, and Section C covers Bridge Girder and End Tie Beam -

10
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design. The design of the MHM is governed by operational plus seismic loading which are
covered in DR-4 and DR-5. However, the element section properties derived in the Design
Report 3 and the design methodology are used later by Ederer for operational plus seismic
loading in Design Reports 4 and 5.

Our comments are included in the RCR forms. The key issue is the location of the
longitudinal stiffeners in the girder beams are not located in accordance with CMAA section
3.5.2.2.

Design Report 4 - "Bridge Girder and End Tie: Seismic Loading," Ederer Cranes Report,
Section D.

This report covers detailed analysis of the MHM bridge girder and end tie beam for seismic
plus operational loading. Seismic forces were obtained from GECA DR-1, "Hanford MHM
Seismic Analysis of the Hanford MCO Handling Machine", Rev 2, dated October 1997. This
calculation covers design details of the bridge girder and end tie beam, including design of
girder splice, girder section at manhole, rail support beam, girder plate buckling, rail clips,
girder connection to end tie beam, end tie beam lug plates and welds, and (Johnson
Industries Dual SBC100) rail clamp bolts.

Our comments are included in the RCR forms. The main concern is that CMTR based
yield stress values were used to justify the design adequacy and not the code minimum
specified yield strength values. Furthermore, each built up section of the girder design is
based on CMTR vyield strength specific to the section rather than using the lowest CMTR
value throughout the length of the girder. As shown in DR-4, sheets MAT21 and MAT22,
typically, the higher strength CMTR plates were located in the center of the bridge girder
and the lower strength CMTR value plates were located farther away from the center.
These design CMTR values for individual plates in accordance to their placement in the
bridge girder. are not identified anywhere on the drawings. It is apparent that the design
would not meet the requirements if the minimum specified yield values were used, but -
confirmed to be adequate based on CMTR values.

Designh Report 5 - "Trolley: Seismic Loading,” Ederer Cranes Report, Section E.

This report covers detailed analysis of the trolley and parts of the bridge truck for seismic
plus operational loads. Seismic forces were obtained from GECA DR-1, "Hanford MHM
Seismic Analysis of the Hanford MCO Handling Machine", Rev 2, dated October 1997.
Our comments are included in the RCR forms. The calculations cover design of the trolley
frame section at the wheel, trolley wheel retaining plates, trolley seismic uplift restraint,
bridge truck seismic uplift restraint, bridge wheel flange, bridge truck section at the wheel,
bridge wheel retaining plates, bridge truck center section, and bridge truck pin. The main
concerns are:

11
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1. Trolley seismic restraint plate, the 41"x9"x1-3/4", the combined stresses through section
at bolt holes exceed the allowables.

2. SAE Grade 5 bolts were used for the trolley seismic restraint bolts. These bolts are not
listed as an acceptable type in Table NOG-4221-1. Furthermore, the four 1 inch diameter
bolts specified are overstressed in shear.

3. SAE Grade 5 bolts were used for the bridge seismic restraint, for the bridge wheel
retaining plate, and SAE Grade 8 bolts were used for the Bridge Truck Pin End Plate Bolts.
These bolts are not listed as an acceptable type in Table NOG-4221-1.

4. Classification of bolts as mechanical vs. structural.

Conclusions and Recommendations

The seismic analysis computer model, boundary restraints, loading combinations, and
"global" stress evaluation analysis of the MHM given in GECA DR-1 and DR-2 are in
conformance with NOG-1-1995. "Grouping Method" for mode combination used in the
response spectrum analysis is also in accordance with NOG-1-1995, Section 4153.1. It
should be noted that the "global" stress evaluation of the girder and trolley are based on the
40.2 ksi yield strength as determined by CMTRs and not on the code minimum specified
values. The governing "global" demand/capacity stress ratios results are:

5% Damped DBE
Item
Stress Ratio
trolley 0.92
gantry 0.78
end carriage - 0.88
turret 0.76
turntable . 0.68
trolley rotate festoon 1.07
trolley walkway 1.66
trolley handrail 1.91

The stress ratio exceed the aliowable unity for the trolley festoon, trolley walkway, and
trolley handrail. GECA explanation is that the high stresses are due to the limitations of the
modeling approach used. Itis recommended that alternate calculations be provided to
justify design adequacy of these components. Also, the calculated nose unit
displacements due to seismic loads needs to be compared with the available clearance to
assure no interaction with the deck occurs.

12
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The confirmatory analysis of MHM for the 7% damped response spectra showed that there
is an overall reduction in the stress ratios, and forces as compared to the original design -
in-structure response (DBE) spectra.

In general, Ederers design caiculations in DR-3, DR-4 and DR-5 were difficult to follow due
to little explanations given. The evaluation of very complex weldments with formulas for
somewhat similar cases in referenced publications is questionable, considering the minimal
margins with allowable stresses often provided. We recommend that confirmatory analysis
of some critical weldments be performed using finite element analysis. We also
recommend that a summary report be included to document the contents of each
calculation section and summary table of the demand/capacity ratios for critical
components.

Final analysis and design calculations from GECA and Ederer for project records should
include all computer analysis files on CD ROM, hard copies of analysis models, nodal
numbering, input parameters, design calculations and the computer code verification and
validation documentation.

None of above reports covered hoist and turret design calculations.

List of Attachments:

1. Work authorization letter by DE&S Hanford, DESH—9?622009 dated January 5, 1998.
2. Design Basis Earthquake Response Spectra at 5% critical damping.

3. Earthquake Response Spectra ét 7% critical damping.

- 4. Review Comment Records (RCR) Forms.
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Date Rec'd. [, [a &

HANFORD

P.O, Bax 150
Richland, WA 99352

January 5, 1998 - ' | DESH-9762009

- Mr. P. J. Bedell, Project Director

Fluor Danfel Northwast, Inc. S$0-04
Post Office Box 1050 _
Richland, Washington 99352

v

) beqr Mr. Bedell:

REVIEW OF SEISMIC ANALYSIS AND SEISMIC STRUCTURAL CALCULATIONS FQR THE MULTI-
CANISTER OVERPACK HANDLING MACHINE, LETTER OF INSTRUCTION #28, PROJECT W-379

Fluor Daniel, Inc. (FDI) 1s authorized to proceed with a review of the seismic

analysis and seismic structural calculations for the Multi-Canister Overﬁ§CR

FOI is requested to review the SOW and prepare an Engineering Deviation Notice
for DE&S Hanford, Inc. (DESH) review and approval consistent with the
requested workscope and target completion dates.

The technical review materials as referenced on the SOW will be provided to
you separately. Questions or clarifications on thase materials should be
referred to C. E. Swenson on 376-0288. If you have any other questions
regarding this action, please contact me on 376-3059. :

Sincerely,

"~ 6. D. Bazii%i, Design Authority

Spent Nuclear Fuel Canister Storage Building
Spent Nuclear Fuel Project

tdm

Attachment
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Paga 1 ]

: Rev 0, 12/12/97
Statement of Work :
Review of Seismic Analysis and Seismic Structural Calculations
for .
Spent Nuclear Fuel Canister Storage Building
MCO Handling Machine

1. Review ths seismic analysis report (Refereace 1) for accuracy and consistency in assumptions and
that the analytical methods are consistent with the stress results and design/capacity ratios.

‘2. QPerforma detailed review of the manual structural calculations (References 4 and 5) at key

critical sections (bridge mid-span, end-tie to bridge girder connection, end-tie to truck connection,
and both bridge & trolley selsmic restraints) with with sefsmic loads.

3. Review the seismic 7% analysis (Reference 2) for correct application and that the results are
either bounded by Reference 1 or does not cause stresses that exceeds design code allowables.

4. Provide a draft letter report, reviewer qualifications, and one-over-one supervisory revlcw and

approval.

Target Date: Febryary 2, 1998,

5. Present and discuss the results of the review to DESH Engineering in Richland., Wa.

Incorporate any comments to review report and clarify questions concerning analytical methods

and mumpﬁons. ,

Target Date: February 16, 1998,

6. Consult with MEM supplier design ana.lyst.s to address DESH and other open questions (as .

requiced). .
References (technical review materials);

1. "Haoford MHM Seismic Analysis of the Hanford MCO Handling Machme, GEC-A]sthom a
Reporr ESL/R(96)083, Rev.2, dated Qctober 1997.

2. . *Hanford MHM 7% Damping Response Spectra Seismic Analysis of the Hanford MCO Handling
Machine," GEC-Alsthom Report ESIJR(97)03B Issue A, dated October 1697,

3. "Crang Operational Loads NOG-4000," Ederu Cranes Report, sections A, _B, and C.
4. "Bridgs Glrder and End Tie: Selsmic Loading," Ederer Cranes, Section D. -

5. ‘“Trolley: Seismic Loading,” Ederer Cranes, Section E.

6. GEC-Alsthom drawings 362A0551.

7. Ederer deawings D-34960 Issae B and D-35205 Tssuc A.
v
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FIGURE 1
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FIGURE 2
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Response Spectrum for the MHM
North-South Direction
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computer code and I5RS developed in calculation C58-5-0053

Figure 2. Response Spectrum for the MHM North-South Direction. Damping = 7%.
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Note: This Spectrum Is based on 3D-551 Analysié (C.SB-S-OOSZ) using “SASSI"
computer code and ISRS developed in calculation C58.5-0053

Figure 1. Response Spectrum for the MHM East-West Direction. Dump]ﬁg = 7%.
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Response Spectrum for the MHM
Vertical Direction
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12.32 0.081 0.565 0.3929 41.3
15.70 0.063 0.506 0.3458 48.1
18.00 0.066 0.360 0.3215 12.0
29.00 0.035 0.265 0.2498 6.1
34.00 0.029 0.260 0.2333 74
100.0 0,010 0.250 0.2333 7.4
. Response Spectrum for the MHM
Vertical direction, D=0.07
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Note: This Spectrum is based on 3D-551 Analysis (CSB-5-0052) using "SASSI”

computer code and ISRS developed in calcylation C58-5-0053

Figure 3. Response Spectrum for the MHM Vertical Direcion. Damping = 7%.

A

ESL/R(97)038

lssue A

27



SNF-7000 REV 0

"YOop Ay} Y} SOUBIES[D S[(R[IBAR
_uouuxo 10U $30p (JBOIAA PUR [RIUOZLIOY) sjuswade[dsip asou wnwrxew o AJUSA (q

W e Sy = ((L°S91/€TI+]) X W[ ZH)

SI SSeUl UIYS PJoIys o) SuIpn[oul uondapgep suels pajoipaid oY) ‘aI0jaIay] ‘uuoy |.

L'$91 10 TV 9]qe uo paseq N 9'+z91 St (OO pue 1aum Suipnjour) £a[joxn Jo 1ySram
(=10l (OO Pue joLm 3uipnjout) A3jfon Jo WySiam [ey0) a3 o3 uorpodoxd ur pajernofeo
aq PINod ‘SSeW WIS PEa1Ys SUIPn|oul ‘UOHIIIAP SIS Y} ‘A[FAIBAIISUO)) *1I3LI00U]

SI SSEW UINS PSIYS O} NP UOIJI3[Jap 2ne3s 101paid 03 WHIA 293 Jo 1ySiam [g10) Suisn) (e
‘podal o) Jo g 98eq TUSWSOB[ASI(] JIU[) 950N ‘C°0] UONDaS

JUSWLOD STY) AQ PaYO3YJe SHNSAI |2 MIIARY

"OLL “99L “YYL “6EL “€8L “LSL OLL ‘99L
3q PINOYS 353Y] 3ASI[3G M "SIDI0,] JUIEASY O1WSIAS 33pug Juiid 0} pasn 313m SI3qUINT
JUSWIS[S SNOSUOLIS Jeyy) sajesipul [apow uedg Japend) Asqjol] a1 Sunoidsp ¢10 a3

(*asuaiofpip
SQI 0OF0T1 10 NM9'SES §1 SIY3 310N 'sase)) peo] wedg puy pue ‘wedsprjy £oq[o1], 105
NDIS 816 € SNSIoA “NNZ 1€ 1 uedg sorrend) As][0] JOJ Z,] SPROT] ONIBIS JO UOHRIUIING

rpodar o3 Jo 79 ‘T ‘70 ‘T4 TV S9IqEL

smeIg

jurod
(p=ardasoe| pjoH

91|  LONJ! uoneousnf apaog) uomisodsiq 1| “yi

("parearpur wapqoad/Aouedasosip
uﬁ 9A]0$31/1931102 0} pa1inbal UOTISE 3Y) JO UOHBPUSWIIODA] PI[IgIap
pUE JUSWW0 31} JoJ uonedynsnl [ea1uyday apiaci]) (s)Aouedarosig/(sHusuuo)) "¢

[10€S-SL6VIL
/v ‘auAf

auoyJyuorneso "¢ dnoinuoneznedio) g

[eIjoNNS/IGA youeymy ‘D

1amalasy ‘1| poslorguesSord -9

Jaquimp Fuipjing 1T 1oday uBisaq

2 (0] L661 1290100 patep ‘7" A2l ‘£80(96)d/ ISH Hoday woys|y-D90

(s)opL/(s)equin Jusumoo( °s

riol .
adeq v

gsD
‘oN 309f01] ¢

|
"ON MIIASY ‘T

86/10/0
. aeq |

(DWW QIOOTI INTWINOD MTIATE

28




SNF-7000 REV 0

29

"P31R[NO[ED UOIIORI] SSBW [B)0] SBM Moy urejdxy

("auu0} 98 [ SI “PI[SpOW SB ‘2IMIONNs
1) JO SSBW [R103 Y L) 000" [ SABMIE SI PIJOBIIXS SIPOW [[B JO] UOLORI SSBUI [E}0}
3U) J2AIMOY SSUUO) /' 6€ O) §"§(£. WOLY SOLIBA SSRUI pajoenXa o £ ‘7 ‘14 So[qel Ul

"PA15A0 J0U aJe a5 Aym Sururejdxa Juownalels e paaN

-andie

0SEY-DON PUE ‘s1qure]) pue uolodjja( S[qesof[y 0y ¢y~ DON ‘Fupiong 0££y-DON
30 syuawaInbal 9y} 19402 J0U s30p Hodas snp ey sajels Hodal oY) jo ¢ 98eq ' uondeg

"An[iqridasoe Jog s
MITADI pInOYS JUT|D "YI3uans [eLIAeW paijivads WNWIUIW Spod Sy} 10U PUE JUSUISSISSE
9pOD 3y} UL P3SN US2q 2ABY SY [ JAID UC paseq [22)s JO Mduans plolA [emoe oy

:pasn [933§ Jo PIusHS PIAL [P0V 1] 199YS

‘spung a(qeydasoe uIIM ale SIsquaw
wPASSANSIBA0,, JOJ $3552.0S 3} JBY) S)BNSUOWIP 0) SUOHE[ND[ED IJBUIS)[ SPIAOIG

o yorordde Surapow sy Jo suonejrun] 03 NP Are SISSAAS YSIY Y 1
pamoys uonoadsuy ~+, :odai ayp Jo 5z oFed pue g 03 y saorpuaddy ‘[ pue o[ SS[qBL

snyelS

jurod
(pa1daoae| ploH

("pareorpur wisjqoId/Louedarasip
31} 9A]0S31/103.1100 0] palinbal UO1OR 51 JO UONEPUIWIIOISI PA[IEIP

'91| .LON 1 uoyesynsnf apiaoid) uonsodsiq s1| p1

pue JUSWIWOD S} J0J uonedJIIshl [eo1uyd9) apIaosy) (s)Aouedarosiqi(shusurmo)) 1

way]
4!

10€5-SL6 VIL
/¥ oAl

suoyJyuoneso] 6| dnoinuoneziuedio) -g

[eIOROS/1C0

Joueny "o

Joqunp Suipping :1 Jroday uBisaq

gsD L661 1390300 Pajep ‘Z'Aal ‘£80(96)4/1SH Hodoy wops[y-030

1M1 1| pAvslorgyuerdolg g (s)onLLASHaquINN] JUSWNIO(] °§

viot
afeg v

q480

"ON 10lo1d "¢

I
"ON MIIAY 7

86/10/v0

(OW MIOOTY LNFWINOD MAIATH

Aed |



SNF-700CREV 0

30

"9N[BA JUSIDNJJ00 pol s) JO SSI[pIedal ‘apout Jer) Jo Aousnbaiy ot 1o}
wnoads asuodsar 3yl £q paulyap SB UOIIBIS]O00R 9ARY PINOYS ZH £¢ €€ MO[aq SIPO
YL ‘30300l SI 31 “sapowr yuedyrusisul, sy o) paljdde sem uonea[ae Y7 9y JI

"SSBU [©10) 3} 0) SSBU SUISSIW S} Jo onel oy Aq s)nsa1 ay) dn Suijess

pue sisATeue onje)s jusjeainbs ue ul ssew Suissiw, a1y 03 payjdde sem UonrIs|sooR

VdZ SUL ZHEEC €€ dA0qe sseur Furssiw ayy snfd ZHEE €€ M0[9q SSpoW Juedijiudisul
O3 {]¥ JO Wins oy} SE pajenojed ua3q sey ssew Juissiul [ejoy oy ] afed ‘g9 uonoag (g

"100°0 & 31w] spow yueoyruSisur Fumas 10 voneonsnl apraoiy| .

"£4 Y3noayy [ sa[qe] [[e 10] [eold4y st sty -A308a1e0 opowr JuvoyruSisur,
91} Oul [[BJ P3JOBIIXD SOPOL [10) £/, JO INO SSPOUI ¢ UOLIRIIP X Ul [ 9]qe L Suy3 uf

"SUOIRUIQUIOD [BPOW 31} WO} PAPR[OXa
2Jom ploysanp s uel ssaj sapow {1y (‘weidosd $A SNV Ul 9neA JBIap 343 ST SHp

J1ON) “100°0 38 319s sem | spow jueoyruisut :podas atp Jo i 98ed ‘g9 uonoes (e 2
yurod ("pajeoipur wsjqoid/Aouedaissip
snelg (psidasoe| pjoyg 91} 2A]0S31/3221105 0} parnbai uonor o) JO UONEPUSIIODSI PA[ILISP] WS)]
‘91 JLON j1 uoneoyusnl apraocid) uomsodsiq ‘s1|  ‘pi pug JUSWWOD 31p) 10J uonesynsnl [ed1UYss) aptaoid) (s)Aouedarosiq(shuowmo) ‘g1| 71
T0€S-SL6-VIL qS0o - L661 1390300 PIJEP “T'ARI ‘£80(96)4/1SH Hoday woms[y-OdD

/YD dulAI]

auoyd/uonedsor 6| dnoinmoneziuesio g

[emRans/1ad

gourjiny ‘O

1MaIAYY *1|  pralorguerdold 9

Jaqunpy Surp[ing :T 1oday udisaqq

(s} AsMaquny Juswmoo( °§

viog
a8e]

g8D

"ON 199f014 ¢

I
"ON MAIADY '

86/10/70

e '1

FDW MIOOTI INTIWINOD MATATH



SNF-7000 REV 0

31

"a8exord uonenoes oy ur pajuswnoop J0u SIJaLimy a3 Jo ugisap ayy} 0

UOHEINO[ES 343 UL papn[aU] J0U 319m USISIP S}l pure ISIOY 5Y) UO SPBOJ SIWISIAS 97|

-oFexoed

JSIOYQDN| 6

"PAIUSWNSOP 3q 0} spaau uonisod dn oY) ut s1 LIS 3y} USYM SUBIO SI) UI SISSILS
pastaloul JO uolEn[2A3 Uy “Ind00 PINOd JuaA2 axenbyes O 21 Jo Hodsuen Suunp .
yery 3[qissod s13] ‘uonisod pasie: ays ur UDYS PlAIYS oYM 3uop sem sisAleue orwsiag| g

smeg

Jurod
{pa1daooe| ploH

(‘pareoiput wajqoid/Aouedarosip
3} 3A[052193.1100 0} PAINbaI UOLIE 31} JO BONEPUSTIUIOIII pajielop| woyl

‘9] JON 1 uonesyisn{ apraold) uomisodsiy "1l pI PUE JUSLIWIOD 313 JOJ UoNesynsn{ [eo1uysa) apiAol]) (s)Asuedardsi(y/(shuswuwoy) *¢1 ‘71

[0ES-SLOVIL [ 830) L661 3990100 PRIEP T 431 “‘£80(96)4/ 18T Hoday woms|y-OF0
VD auag reImongs/Ia g Houeiny ‘D JequnN 3utpjing T poday udisaq
auoyd/uoneso 6| dnoinmoneziuesis) ‘g 1omalAdy “£{ poaloagurerford -¢ (s)PpiL/(s)Heqump Jusumoo( *g
vioy q8D
aded v "oN 392lo1g ¢
{ 36/10/%0
“ON MlA9Y °7 aAeq | (DWW QIOITH INTWINOD MTIATY




SNF-7000 REV 0

32

"L66T 190100 palep ‘7rAll
“£80(96)4/ 1S9 Hodoy woys;y-Dg0 ‘Wodos feurSiio ay Jo g pue ‘q ) ‘g seatpuaddy
Ul P3I3A0D 53583 13410 10] pajoadxa s)nsal JO JUSWISSISSE U apnjou] ;ased Furwoaos

Y2 SIY) S|  “S[9vYM 31 J& PIEMUMOP [BOILIIA SPEO] |[€ JOJ 358D Y} pajenjeas Hodal ST
. “JUSUIWOD 1Y) Aq PJISTe SHNSAI [[B MIIAY

"0LL “99L ‘YPL “6EL ‘E8L
"LSL ‘OLL ‘99L 29 PINOYS 3531} 3ASI[2q 34, 'SI0I0 JUIRNSIY drwsieg a8pug jund o0y pasn
2134 SISQUINU JUITIAS SROIUOLIS Jey) sajedipul [spow uedg sapreny) Lof[ol] oy Sunordop

(L661 32G000 Patep 7431 “€80(96)4/ ST HodoY WOSIY-OFD Wox) ‘€10 aumBig
("aouazaynip

SQI 00%°0T1 10 NPI9"SES St SIp 310N “sese) peo] ueds pug pue ‘uedspijy Aajjo1] Joj
NAI8'816€ STSIaA ‘NPT €1 ¢ St uedg towen() AS[]01] 10] Z,] SPe0r] 311e)S JO UORBWIWNG
‘Hodar o) JO 7D PUEB TV SIIqEL

(L661 38q010 pajep
T'421°¢30(96)4/ 15T Hoday WoyIsy-OHD 10§ [4# JUSTILOD 0} IE[[UNS ST JUSUIWOD SIYL )

smels

91|  LONJi uoneoyusalopiaolg) uogrsodsiq "Si|  “p1

yutod
(pardaooe| ploy

(‘pareorpur wajqoidyAouedorosip
31} 9A]0S31/193.1100 0] parnbai UOLIOE A1) JO UOLEPUIWTWOIAL POTLISP
PUE JUSWILO) S J0J uoneoynsnl feanuyas) apiaoid) (s)Aouedarosi/(spuowwon) €]

10€5-SL6-V1L
/v ‘sutarg

auoydsuonesoy ‘6| dnoinmoneziuediQ) g

[eimonng 114

Joue[Iny n

Iom3Iady 'L| posloigyueiSoig g

(stsA[euy onwusiag enoedg asuodsay Furdureg o/ )

JaquinN Surping :z 1roday udisaq

€4sD L661 1390130 pajep “y anss] ‘RE0(L6)d/1ST Hodsy wopspy-oa0

(S)PRLLASHRqUINN JuoWNO0( '§

[jor1
98ed v

g80

‘oN 102lo1g "¢

I
"ON MIIASY "7

86/10/¥0

aed 1

(HOW) MI0OTH INTININOD MATATH




33

: (¥7SL ‘€zs1

‘8SL ‘LS S199YS uo "3°T) JUSWIWLOD SIp Aq pajoagge s)nsal 1ay10 [[8 matasy (0L# VVIND
STTTE'E UORD3S 338) “[ONLID 1SOW 3G P[NOM UONEIO] PU2 JB Aafjon sy -98puq oy
o uoneaoj La1j0n o} uonrodoid ut paynguysip 9 pInOYS 3010] 9s19ASURY N8y YT {q

199U 1ad Y546 2q pinoys

S[99UMm U0 3210J SPIS oY) “aI0Jalay ] ‘S[oeYMm § Fuisey ‘ATuo Yong pus 913 JO pIs SUO

©1 patdde oq pynoys peoy sty sdry, L€ <(0F+6'Lr£)01°0 o} “PEO] PAG] WRIIXew au3 |
PUE PEO] prap £3][0X 341 30 940 U0 Paseq aq PINOYS Peor] [eucZLoY [EmpSuc] (2

SNF-7000 REV 0

‘SS1 1934 ‘g uonoag( g
'PajEneA3 5q 01 paou suopEuIquIos Jurpeo] sfqeorjdde [fe asimismQ "pPajensuouIsp
99 0} sp3aU speo] [euoheIado 10f sWaA0S £34 FUIUIZOUOD JUSWISIEYS oY (q
"0s A®s 0} A1Lre[o 10}
s]qesajard aq pinom 1] ‘voipoas suyy U P3JEN[EAS JOU JIE SPRO] [BUSWIUOIIAUS SWanXy (e
‘181 199Ys { U0loag pue [, 1994s ¥ suondag| |
jutod (‘parearpur wisjqord;Aouedarosip
smejg (paydadoe| pioy 34} 9A]0831/193.103 01 palinbal uo1oE A} JO UOHRPUIWRIOIDI pafelap| wayg
91 LON Ji uoneaynsal apiaoid) vonrsodsic *s1| "yl PUR JUSLIWOD 31} J0J UOnEDnsNf [BoI1Uy29) 9PIACI]) (s)Aouedasosiq/(shuswuor) *¢| 71
D PUB ‘gy suonoag
10£S-SL67F1L asd “Hoday soue) 1313pF 0004-DON SPEOT fenoneiad( suer)
/¥ ‘suAll [N/ 1A Houenny *n Jaqump Suipjing '¢ Joday udisoq
auoyd/uonesoy "6 | dnoinmoneziuedi() g Jomatady 11 psfordurerdold 9 . (S)oMLAS)Iequiny Juswnoo( *¢

Sjo]
o8ed v

g8D

‘ON 10fo1g ¢

[
"ON MIIAY ‘T

86/20/70

G|

QIDW MI0OTH INTWINOD MATATH




SNFE-7000 REV 0

34

PSYIT € 2 SIp PINOYS ¢SPET [EOLII) 3[GIPaL) pUE Peor] [EOBLL) 1] -] 384§ 7 OIS

"1-DON 30 suontuyop oy} Jad peoy [esijao & SABY 10U S0P JAHIW
S PARSSLU P1'T'E 1998 U] T adAL [-DON GINSVY Yim 20uepI0ooe ur Ajuetnd
%19 pa1BOLIqE] © pouBIsap 9q 03 81 RIS || 'Z"€ UORIAS € *ASY 80Y0-S-INE] 2od

(PO

"uoIdRIIp ¥ 9ty ur sZurids Fursn 10y woseas ure[dxqy (q
"T-€'¥SI-DON 01 Surpiosoe jou are P3lepow suonpuod Arepunog (e
*SIAUA 39998 D uotosg

‘uaxe} yoroidde ayy 1o uonesyysnl pue ‘pajapow sem 1RYMm Jo s30u Kioreuejdxs ppy

"SU0LIeD0] Jutod [asym A3jjox Je sapou Je parjdde sem peof £ajj01] (9 oFed Indino
Imdwod 90 -aImonns 341 O} paydEY® 10U 21 TG PUE ‘Qf “/ ‘O SIPON) "paJspour
10U sem AS[]0], Je1p Sjearpul ‘suny 1oyndiuos JO MINARI Y (TN 199§ D) UOIIODG

"IN} Y} JO SUIISNUAD I PUE [39YMm JO JOJUSI UMD
UOISUSWIP 3t SI YoIgsm ULE JO Pea)su] ULTB JUSWOW Y3 JOF 1Y/ 7 Jo asn wmepdxy (o

SUCHBINI[Ed oy Ul pasn santadod uonoes matasy md ap JO 3ul] 151u90 3 B UOI)0as
13U 343 uo paseq aq pIroys uoydIs urew jony aFpLIq o) Joj sanpadoad wonoag (v
-0TS1. 1991 ‘g uonoag

selg

91| IONJt uoneoyusnfl spiaoig) uomsodsiq s1| “p1

Jutod
(pardadoe/ progy

("payestpui walqoid/Kowedalostp

543 9A]0S21/2391103 0} paxinbal UOHIE S} JO UOHEBPUSUILOIAS pajrelop| wayy

PUE JUSWWoD ay3 1oy uoneoymsn{ [ed/uyos) apiaoig) (s)Aduedandsiy/(shuowwo)) ¢

10£5-SL6-V1L
VD ‘oAl

auoyJ/uoniedo *6| dnoinuoneziuediQy g

[emonn S/ 14

Houe[iny "o

O Pue ‘g'y suonoag
qas) ‘Uoday sauer) 1213pg “000y-DON speo] euonered( suel)
Tquinp; Surpjing :¢ p10day uSisa(q
JaMIIAY "] posfordrurerold g () L/A(s)squnp Jusmnoo( - o

sjog asD
ofeq 'p "ON 1ol ¢
[ 86/20/P0
"ON M3IANY 7 ale( |

QW QYOO TH INTIWINOD MIATATH




'SNF-7000 REV 0

35

( "suonoerayur 1apng 28puq pue suresy £ajjon SpN[oUl 30U PIP YoM ‘suonoeal
[934a A3[j0n paje[nofes puey sasopy 35NEBI3] ST 9A3I[9Q M “VOUSISIIP 9] :2)ON)

MO 29 E_Hm Aew Y3ayo ssans ay3 y3nowy usas ‘souslagip ay) 9JioLodsY
SIEET=NPIZ6S S1 Ajuo as0 peo] O1E)s J0J pEO} [90yM

As[jon wnwyxew sy ‘podar £80(96)4/ 783 vOI0 Jo ‘1D SIqeL U] 18601 st yoedun
PopRJoU YOIyam g ased peoj WOy Pasn Peof [aoym WX £70) 199§ ) uonosg

01

‘uonjesynsnl|

spracld “AjaAnoadsal sausur 69-¢¢ pue Sayoul [£'81 I Pajeso] sle A3y ‘suonemajes

St Ul Pue “g WS 8LLYE Bumesp oy uQ Ajaanvadsal seyour 67z pue sstom

¥"01 32 pa1edo] aq p[nogs sseusyns feurpmiSuo] sIxe jennou 39U} 03 2OURISIP UI [9° [

U0 paseq "sIXe jennau oYy 03 dreyd s8ueyy uorssasdwos ayp JO 90BJINS Iouul 3y} WOy
A1aandadsal ‘aouegsip oy 9w §6°0 pue $7°( Apdrewrxoidde are saupajusa J9Y3 1811 0§
padeld oq pinoys sisuajns [RUIPTIBUO] 776" € UONoas VYVIND 1ad 110 j00y8 o uonoag

'SPEOJ Zd 5q P[NOYs Speo] AJ 1T 199YS ) UOOIG

"C #JUSWWICD 0S[B 39§ O
PUe 6¢ “Z¢ ‘1¢ saded ndno 1ondwoy pugy AS[lo1], pue ‘I pue of € g5 ‘7€ soSed jndino
Jemmdwo)) uedg 1oqusy) Aspjol] 93§ "onsIfearun sy SIY]  “sayoul ¢ Afsjeunxordde are X
Ul SJu3WdE[dsIp § 958 PR pUE §; 5587 PROT] SHNsay sisA[euy soyndwoy <) uonoag

smelg

91] _LONJi uonesyusn{ opiaosd) uomsodsiy S| “yi

wred
(paadaooe| ploy

(paresipur wajqoid/Louedarosip
3} 9A]0S91/1531100 0 pannbay uonoE 31} JO UONBPUSWWOAI Paflejap

PUE JSWWOD 2y 10j uonesynsnf [231ugo3) apraoy) (s)Aduedarosiy/(suswrmor) €1

10ES-5L6-F1L
1O ‘auialy

auoyj/uoneso] ¢y dnolguoneziuedic) -g

[esmonng/1d 4

Joueiny '

I2MAIAY 1| AvslosgyuresSold -g

O PUe ‘gy suonosg
2 (Y] Yodoy seuer) 1asepy ‘0009-DON speor] Jeuoneiad( auer)
IaqunN Sumpiing :¢ yroday uSsagg

(s)optL/(s)equiny jusumoog g

sjog
adeq 'y

g80

"ON 109f0ig ¢

[
“ON MIAADY 7

86/20/¥0

v

e |

QIDW) @IODTA INTWINOD AMTIATH




SNF-7000 REV 0

36

"SONJeA [enjoe 21} ueyy Ja81e]

sem s[3ue ue Je aje]d 21 Jo BIISUI JO JuSWOW Paje|nofes aiy s3seo [oq uf “uotje[nuLIOy
Jadoid 105 81-9 3d qSV OSIV 995 Joau00ul st ‘aj3ue ue je st yotym srepd |, g/c x,, $GL
513 103 BaUl JO JUSWOW 3Y) “ZZ] PUE XX JO UOHRINI]ED AP U] 91 199YS ‘) UORIIG

Z1

JO Wpim a1 ‘sajoy 310q a3 ySnony; seare jou 9431 JO Uopemoafes uf 050 I93YS ) UOHIIG

(zd 1003 ‘uoneoiyveds SV HSIV o)
90y 31 JO Jojowelp [eUIWOU Ay uey) J5jeald Ul 91/1 Se Uaye) 5q pnoys ajoy 3joq 3y;

11

sme)g
91

LON J1 uolieoyusnf apiaosg) uonisodsi g

yutod

(pardaooe| pioyg

Vi

{'paresipui wajqoid/Kouedarosip
943 9A]0531/3231105 0} Pannbal UONIE S JO UOHEBPUSWMIONS pajre)sp
PUE JUSUILIOS 3y} 10J Uonedynsnf [eoruyos) spraoiy) (s)Aouedarosiq/(shusummor €1

way]

10£S-SL6-V1L
VD suiag
aUOYJ/UONEI0T 6

[eIonn /1Ay
dnosn/uoneziuedig g

Jouen3 "o

1MIIATY ¢

- D Pue ‘gy suonosg
‘Woday sauely) 1a1epy ‘0007-DON speo] [euoneradg oueI)
i€ Moday udisaq

g580
IaquinN Buipjing

AxfoigueiSoly -9

(s)en1L/(s)MaqunN Jusumoo( *g

sjoy

o8ed v

gsd

"ON J92f01g ¢

[

'ON #31A9Y '

86/20/v0

e i

(MW AOITH INTWINOD MIATATY




SNF-7000 REV 0

37

"USAIZ S30URISJAI IO paulap
10U 31am SULIS) AUBW 5ND2q W] Je MOI[0F 03 3NJLYIP 3Iam suonenoes oy, fesusny| ¢f

2[qerdaooe st s1yy 05 umoys uew 1s1ea1d st Ajoyes jo urrew
911 Inq 19310001 St 61-§ 1, 98ed jo doj arp woyg uolyenbs pIiyp oy uo snewyLe Ll v1

dqemo]re o saoqe ABySys Asaa st yormgm Y/SUBIPBI[ 8()°( JO ISIA [RUOISIO} B SAALT

99T JO peasul 9911 Sulsy) “(50-g 98ed susy woxy) 91 | s [eels Joy yorym Ayp1du

JO snnpow a3 s1 Yy 18} ‘OS] “sjuasaadal Aj[essusd 31 yarym ensam Jo Juswow ayg} jou
PU® 6Z-8 a3ed 71 pg yooqpuey S192WBUY [ROTURYOSIA SIUDY ur uLag 3y, 31 st [, Jeqy
Surwmsse we | | pue °g se I0TBIIIIOUSP ST} Ul SULIA) 3Y) Y3IM USAIS SI BnuLIO) & yeys
SALID A3[]0x 91} Ul 1513 Y3 Jof uonejnored oy ul afed a1 Jo wonoq sy 3w £-g1 8Fed uG| €1
ymod (‘payeoipur weayqoid/Aouedarosip

sSIeIg {psydaooe| ploy 93 94]0531/1521103 0} P3NNbal WML S JO UOIEPUSIITODSI papiersp| wayy,
91 LON JI uoneoynsnl apraciq) uomsodsi | 1 PUE JUSWIIOD 31} J0] UolEayHsal [es1uyds) apiaoid) mmvhoanmn.ﬂommm\ﬁmw:oﬁ&oo N1 A

61S1 Y3nonyp £1-g] soded ‘g uonoog pue
‘6-d1 y3nonp 1-4L D ‘g sofed ‘v SUONI9G

6LTS-9LE-605 g80 © ‘Hoday saue1)) 1919PT 000P-DON §peo] [euonersdQ auer)
/V A ‘PUB[YORy [BOIUBYISN/ (T BPPmS Y f JaquinN Suipjing i€ poday udisaq
uoyd/uoneso] ) dnoinuonezimesio) ‘g JMaIay /| posfoldsmeisoly g (S)omnLAs)raqumpy yusumaogg -
"§jog qS0
92 v "ON 10afo1q ‘¢
I 86/20/¥0
"ON MRIAY T eq ‘1 - (40¥) QI0OTI INTIWINOD MTIATYH




SNF-7000 REV 0

38

"POSIASI 3q 0} SPOOU UONIRINO[E.) "SIDUSLINS gom
[BO1I9A 3] Ua3mJaq aouegsTp 341 'Sayour 7/ s1 q8us| 302100 9y -yifua] sjerd sy 10}
pasn seam sayout (9 ‘A;3od1100ul ¢ (D) onjer YIPIM 0] YiBus] are[d S Jo uonemoped 21 uj

“Juawasnbal

SZIS pP[am MalAdY  'PEO] [3aym Pajenudu0d parjdde sy o [enba st jurod Aue

J& pEO| [33yMm PIJRIUIDUOD 3l UM Weaq Ueds OM] STONUHUOD € 10 Jgoys WNUIXeUl 37}
‘Ajfesauan) “pjam 311 Jo uZisap sy} J0J peoy [33ym Jo g1 /[ | Suisn 1oy uoneayisnl apr1aoig
‘ 3D PISM. DS 193YS

: €0 Is1AL
USH) PR ‘] SO PUR QS0 S393Ys 3SIASY  "3[0Y 31} JO J2)OWEIP [BUIWIOU S} Uey} 1018013
UL 91/1 S€ USYE] U3dq 3ALY PNOYS S[0Y 30q 34 JO YIpLm 3 ‘S9[0Y 3[0q 31 ySnotyy
SBaIE 32U ) JO UOHE|NI[ED SU3 UL ‘[ GO PUR ()G5) §199YS PIOUAISNAI ) U] :£0S 199YS

{PRuITIS)SP
a1om 535D SUIWIBA0T, 33 moY Jo uopeur]dxs ap1a01q - Poday] SISA[BUY JIWSIAS
VO3 Woly pAsdenxa Spec] 95t Yorjm suone[najed oY) Jo [je 0) uonsonb [ersusl v

(LT pUe
L1A LT LTV SSIqR Ul SI9YI0 1940 SUIUISA0S ST 7 Juswaly £ 1D o[qel 2o1jds sopn3
J0J JBY} MOUY JUO S0P MOY "9°1 /PIUIILIAISP 358D FuILIaA0S,, oy} Sem MO :]0)S 193US

SWIE)S

jurod
(paydasoe| ploy

91} LONJ! uoneoyhsnf opiaosd) uomsodsiq *s1f “yI

(‘parearpur wajqord/Aauedarosip
311 9410531793110 0} pa1tnbal UOHIE S1 JO UOHEPUSWIONST PI[IBISP

puR JUIWWOS i) JOJ Uoneotnisnl [eatuda) spiacig) (s)Aowedoarasicf/(spusurmios) "]

wal]
<l

[0€S-SL6-VIL
VD *sutaa]

auoyd/uoneso ‘6| dnoinuoneziuedio -g

[eIONRS/1A g

Joug[Iiny "o

Jomalasy '/| poslorgywreidold -g

(J Uo1I22S ‘souer)) Ja1apq
1 8Y0 olWsIag :3UIPeOT Weag S1], puy PuE IpILL) s3pLg
JaquinN Sulpjing :p Modoy udisaqy

(s}oRLLAS}RqumN JudmRoOQ "¢

o
ofeq v

q80

"ON 10olord ‘¢

1
"ON MIIAY T

86/10/40

feq 1

QIDY) QYOO INTIWINOD MTIATY




SNF-7000 REV 0

39

"paiinbai ssauxdIY] djepd M31AY SWIDA0S uOnDAIIP OO
3uore (310q yoes 03 AreyngLn aefd jo yBudp) seyour g=d ‘jjoq awes sy JoJ :L]DS WS

{31093 PEO] DIUISI3S SNUIUI peap ,JUTISA03,

3y} sem MO 9] DS 199US UO UOTIZ[RD[BD 31} JOJ Sem St ‘UFIsop SWIA0S SIWSIas snuiw
JI1E1S SAWRAWOG -dwisIas snfd one)s se, poUIQWIOD,, SI51) 2jqE) 4], [Paos[as ‘p pud
‘ueds Joprenb ‘91-0 ajqe ] ‘Ajqewnsaid °, 2580 SuILIaA0S, oY) SEM MOH  191DS 199YS

-suondwnsse uj uoneLeA 10f uosgas ure[dxyg $10OS PUB €O S199YS
UO PILWNSSE 0 3A11O3YJ sdIjd 9 pue ‘7D 195YS U0 pawnsse dAlaga sdipp 4 (g

,...N:-E JO WNUNXEW € 0} ,/¢-9 JO WNWIUIN Woly sauea Juoeds dipd ey (e

‘p1DS pue ¢1DS 199§

"ELVIN 199YS ‘L61L VD 2[dwes oy} uo paseq “1sy ¢ S1 aye[d a8ue)) a1 10 935 am anjea
1S9mOj 34 "YLIAD U paseq 15Y 9'76=A,] Suisn J0J wosea: urejdxg DS 129YS (q

"PILVIN 193YS ‘012 VO djdwres ay1 uo paseq ‘1s) Z'6¢ st agejd qam a4 JO 935 am
IMIBA ISIMO] SYT “YILIND UO paseq Isy¢ 9y=A4. Buisn io] uoseas ute|dxy ;NS 19oug (B

snyelg

(paydaooe| ployg

urod|

(‘pareorpul wapqoxd/Aouedaosip
31} SA]0S21/1231100 0] PA1INbaz UOKOE 21 JO UOHEPUSUITIOIA P[IEIop
puE JUWIWOD 3Y) Joj uonediusn( [earulyss) apiaold) (s)Asuedatosiq/(s)uawuioy) ¢|

wa)f
Tl

‘91|  IONJt uoneoyusnf spiaoid) uomsodsiq “si| ‘vl

10£5-SL67P1L
/v “dualg

suoyJuoneso] g{ dnolnuoneziuedioy -g

[eImoNnS/ 1A

Houe[t "0

12m31A9Y 1| Aosloig/werSold 9

d uUonag ‘sauel)) Ialapy
gsd onwsiag :Julpeo uresg 1], pug pue Jopao a8pug
Jaqump utpjing iy 110dayg udisag

(S)amL/(s)HaqunN Juswnoo(] °S

£Jo¢
aSeq v

g80

‘oN Jo0lo1] ¢

s
"ON MITAY "7

86/10/40

e 'l

(40W) QIODTH INTIWINOD MATATH




SNF-7000 REV 0

durer ey 0010 gs [eng S9LISNpU] UOSUYO[ UO UOBILIOYUY

105 D uonldag JO ‘571 pUB $Z 14 S1eayS o} 3pEW 3q p[noys 3duaIsjay :zzos 19aYg| 11
"uonenjeAs pjam a1 105 (Apy) Juswous [euoISIO)

91 3O UOhE[NOIED Ul PeO] [EIN0ZLIOY [B30) Y3 Jo 7/] Suisn 103 uonearyisal apraoig
:sae]d gom pue sareyd Snj 0y ogepd w3enydelp plsm. :[70S PSS! 01

. "PlaM 33 Ui SS3)S Jue[NSaI oYy

SIER[EAS Ua() pue ‘SPEO] [IUOZLIOY X pUe X 0} aNp pjom 93 Ul S38S3NS AJen[eAT - PrO|
[B3UOZLIOY 30 Jusuodiios [eallisa pue ‘peo] Jesniaa o) NP SSANS pam $}aJI WY 66°€
-a7e1d qam o1 syerd Snj pop NOswg| 6

jurod (' parestput wajqoid/Louedarosip
snelg (pa1dasoe| poyg U3 SA[0531/1521105 03 pannbay uonoe 3y Jo UOKRpPUSWWIOoL] pajielep| wayy
9] LON JI toneoymsal aptaod) vonisodsicy | gy PUE JUSLIUIOD 31} J0] UONEIIIISN [BOTUYD3) SPIACL]) @Koqmao._omwgﬁmzcoéﬁou €1 Tl

. (J Uono9g ‘sauriyy Jaropy
[0£S-SL6-VIL 4S80 SlwsIag :3ulpeo] ureag ai, pug pue Jopan) a3pug
VD ‘autalg fedmonns/idy JJoueniniyf "0 1squinN Swipjing ‘p Hoday uSisaqg
duoyd/uoneso ‘6| dnoinuoneziuesi) -g 1MaIAdY | Adsslorg/uresfoid -9 (s)am1 As)2eqump Juswnso( ¢
g£jo¢ g50
aded 't "ON 100f01g *¢
[ 86/10/%0

"ON M31AY 7 . L e (IOW QAOOTI INTIWINOD MAIATYH

40




SNF-7000 REV 0

41

“Bunaaod

31 Speo| Z(J S[qeL J! AJLI9A J0uUEd pue 7 YSnoiy) 7y s3jqe] (£)p3a10o1105 asaip aaey
louopapm (10uare uodal YOI oy w1 sisipo pue 2 J1qe], Aym Jopuom M ISASMOY
Qe 1991100 € 3q 0} SIY3 3A3N[0Q 04\ 'SpeoT] uedg Iapeng) Asf[o1], U1 ur 20uAISLJIP
9Y]L) ‘uoissassod IO ur dABY dm YoM ¢ L661 1290300 pajep ‘7 Aal ‘80(96)4/1ST

voday woyisy-5g0 SY Ul 7 9B UBYL JUSISLID St ‘Z(] S[qEL SiyL TSLSWYS| P
"S30UBID[O} JUSWUSI[LSTIU puR uolledliqe; 10y JUNOISE 0) plam Yd3YD
“P31BINITED SI JRUM 0] 350[3 001 51 (91/¢) paiyidads 9ZIS PI2A\ "SAOURIS|O} JuOLIUSI[RSIU
10U UONEOLIqR] apRIoul 10U S30p Peo| oY} JO AJJLIIU339 sagour 8/6-1 1141S09YS| ¢
"uBISO(] MOIAQY °PISSIIISIOAC IR pay1aads syjoq Jajaterp Your § Inoj sy
"Pailsi| Jou 21k §3j0q § SpRID
IVS '(Q) SIEF-DON pue CTSTY-DON 398 ‘sl “1-1ZZH-DON 2]qeL w PaIsi siy
J1 a[qemdadoe s1 souens [ 3d4] 10] jeuoRwW Jaudisey (8) [ZT-DON Bon2as ‘1-O0N 194
"pay1vads usaq aaey syoq ¢ SPRID HVYS 01ALS0syS| 2
{"s]qemoire
A5y < 1S4 £'99 1 ssals pauIquiod 3y (g 1998) DSTV 12d sajoy 3j0q ySnoay
UoH3s 12U PIAY) 's3joy 3joq ySnoyy UoN23s Je uolsus) pue Jurpuaq IoJ sassans o3
64.LS 1924§ “Aojjo1y, yrydn Jurensay Slwsiagl |
urod (‘paseorpul wojqoid;Kowedaiosip
smeig (ps1daooe| pjoy 3Y) 9A[0521/3921100 03 panmbai uonoe 213 JO UONBPRIUIOOSI PA[IElap| way)
‘91 JLON Jt uoneasnsnl apraoig) uonsodsiq "gy| ‘| PUE JUSWIWOD 33 J0] uouesynsn{ fesiuyssy apIADL]) .mmvmuﬁnﬁom._g&uﬂmﬁc..ou €1 i

10£S-SL6VIL
VD feula]

U0y J/uoneoo] “6| dnoiny/uoneziuediQ) ‘g

Ll S (e B JJoueiny 'O

maIAy ‘| poslorgyuesdolg -9

q50 g uondag ‘sauer) Jolapy ‘Swipeo orwsiog Aajfo]
Jequuny Suiping 1 310dayg uBisaq

(s)e1/(s)5qump Juswnso( *g

§301 8o
38ed v "ON 109f0ad ¢
[ 86/10/¥0
"ON MIIASY "7 aNeq |

(I0W) IODTI INTINWOD MTIATH




SNF-7000 REV 0

42

"1-1Z2r-DON 91qeL Wl ad4s aqeidosse se paisi| Jou are s)joq § SpBID) VS

SHOQ § 9peID) VS :§S.LS 199YS

. (zg
1938 DSV 01J33]) "Sa[0Y 1]0q I8 UOIIIas JaU Suisn uorsua) pue Surpusq 10J $28591S ¥o24))

‘qurensoy a8pug /SIS 199YS

(‘vZer-DON J2y) Surpusq
sn|d 1eays 0} anp uid ayy u1 ssoxs Jeays PAUIqUIOd WNIIXEW Y23 9GS 193YS

"SSOJIS [¥10} 9 UIBIQO O} pappe aq
01 pad3ui sassans Ieays pue [eIXe 23U, "WONOIS 3y} J& $S241S [230) O J0U ST L JUSWIS0IOFUIAI
S[PI19,, 3 10§ sS3NS 18] §'pT O O[S.LS 399Ys uo ‘pasn uopdunsse o) @i (9

"SJURWI3 []ays Suisn uoydas ay) Jo sis[eue JUDUIB[D SIULY 33§ 0 ANI[ PINOM am
Aljeap] ° juswplam patedijdwos & yons Joj sisA[eue puey Jo AJpijea 313 uonsanb o M (B

*11SLS PUB 01SLS ‘pSLS 1094S

suelg

91|  LONJ cowsm_m:_ aplao1q) uontsodsi(y "g1

{paydadoe

purod
PICH

("pajeatpur wiajqoid/Souedasosp
Y} 3A[0531/103.1109 0) paxinbai uonoe ay Jo uonepusIITIOIaI palelap
pue juawwos ayy 10y uoesynsnd [ed1Iyss) apiaolg) (s)Aouedasosiq/(shuswwoy ¢

wayy
1!

10£S-SL6-VIL
VO suiag]

auoyJ/uoneso ‘| dnomnuoneziuesiq g

[Bamonns/ a4 Joueny “H

qasD d uonag ‘sauer)) 1o1apy ‘Buipeo] S1wsIOg Aapjo1],
JoqunN Juipping :¢ Hoday udisag

Jamatady 1 poasloagrueiBoly g (s)epLL/(sHsqunN Jusumso(y °¢

§jog
afed

gs0
"ON 30901 "¢

I
"ON MIIADY "7

36/10/%0
Ae( °[

(0¥ QHOOTI INTIWINOD MAIATH




SNF-7000 REV 0

43

"SANBA Y LIND UQ Paseq 3]qRMO|[® STISIOA SISSILS

JUBINS3I U3dMIIQ UISIRW [BUlUIW 5Y) SULIAPISUOD “YIBOY WO 058D IRJIULS JEYMIWOS
10} enuuoy y1m ayeld Fuiurelal [33YM A1BN[EAD O} PISD [RUOHEI oty urejdxyg (o
"[-1ZZP-DON 2Iqe Ut 3d41 ajqeidasoe se pajsij J0u aXe SH0q § peIn Jvs (q

'SHOQ O] usamyaq 271 “sapls g uaamiaq Jurreys peoj oy Juruosesl urejdxq (e

‘ore]d Surureos [asym 1€ 1SS pur ZISLS 199G

4

"SIUAWI[2 [{ays Fulsn UOHWS B JO SisA[eue YISW]3 9)IUL} 535 0] 21| P[nOoMm
o Ajjeap] "pastt aq 03 pey YLD Uo Ppaseq p[aif yetp ySiy os ssans yum Aprenonued
‘Juawpam pajesrjdwiod e yons Joj sisk[eue puey jo Anpijea a1y uonsanb op (q

"¢ uonvag Jo
OISL 393Ys 01 apewl 2q pInoys 3duaigfal ‘pIS LS 192Ys uo ‘pasn sarpadosd uonoas Iog (e

‘TISIS PUe 01SLS 199

44

“ISADMOY MO[
318 S9SSANS "UOBRIAPISUOD JapUN UOKD3S [a5YM Y} JO STINPOL UOIIOIS SIRUIISIIIA0
SASI[SQ oM SS3OI /-1 YBIas UONON[UOD Ul YIPIM [20yMm urzl Smsp :6SLS 199YS

191 29 PROYS PEO] [EX318] YZ[ | YOIONS S U] :GSLS 109YS

snjp)g

jurod
(paidasae| pjoy

91}  LONJ uoyeoyusnl spiaosq) uomsodsiq 'sy]  “vi

(‘pereoipur wojqoid/Aouedarostp
343 9A}0531/3031109 0) pannbas UOLOE 31 JO UCHRPUILIWOD3E PI[Ie)ap
PUE JuawWod sy Joj uoiealyiisnf [B3IUyd3) apIAoLd) (s)Aouedarasig/(spusurmos) €1

wa)]
k4!

10£S-GL6-V1L
VD “autal]

suoyd/uonesoy 6| dnoinymoneziuesio) 'g

[eamonns/1a

jjoueni "H

1M31AY 1| Aoslord/werdold -g

a8 q uolag ‘saues)) Ja10pq ‘Burpro Srwis1ag (AafjoIL
Iaquiny Sutpping :¢ yroday ulisaq

(S)eprrAspaquiny jusumooq

siog g8>
a8ed ¥ *ON 193l01d "¢
[ 86/10/%0
v Aeq -t

"ON MIIAY 7

(IDW) QIO0DTY INTWINOD AMATATH




SNF-7000 REV 0

SU3WRY3 [joys Julsn U0RISS SY) JO sisA[eur JusWale IIULY 935 0} ANI[ p[NOM Im
A[jesp] "Juawpjom pareoidwos e yons 103 sisA[eue puey jo Aupijes oy uonsanb o (q

"D Uon23g JO TIAL PUB T14L
pue sauadosd uonoes 10 (e

EALS 9ayg

$1934s 01 3peUl 5q P[ROYS 30U219J51 “UOIIRULIONU 19Uj0

SI

T-122r-DON 2198 U1 9d4) s1qEdasoe se pajst] jou are $30q 8 9prID VS

"Pasn are 51j0q § 3P AVS :LISLS 1900S

4!

IO 9 JO JUIISIUO 3y} PUE [99YM JO JOYUSD UIRIMIBG
HOISUSWIP 31 ST YotyM “ULQE JO Peatsul UL JUSLIOW oY) Joj uifZ 3o asn urejdxs (o

‘PISLS Ut pue ‘g uondsg w
‘0751, 199Yg as1aay  “soruadosd uooas ssord uo Paseq a1am Loy seasaim ‘urd oy Jo sun
191135 31} 18 UoNOas 1au 51 U0 Paseq aq ProYs HoNdas urew jong a3pliq s 10J pasn
soruadold uonoag “gzSL 199YS SUOHE[NO[ED g UOKDAS 0} ‘¢ # JUSWWIODd [y g (q

"pasn sansadaid wonaas 10§ 7S L 1994S °g uons9g 0} 30Uyl aXelN (B
‘0ZS.1 3199Yg “g uoiosg W paje[no[es asem pasn saryrodord uondsg pISIS 1991S

£l

sme)§
91

LON J1 uoneaynsaf apraoiq) vomsodsic ‘g1

(pardaooe

yurod
PI°H
i4!

("parerpur wojqoid;Lowedasosip
U3 9A]0524/3231103 03 pa;inbal UOHISE B} JO UONEPUSUILOOAL pafIeyap

PUE Juawiod oy 10§ Uonedynsnl feoruyos apiaoig) Qmoﬁmohommg@ﬁnuﬁﬁou €1

wa)y
T

10E£S-SL6-¥1L
/v Suial
2UOYJ/U0NEd0T 6

[monng/1ag
dnoipmoneziuedio g

Joueiny "n

Jomotaay ‘4

450 ‘
JaquinN Suipjing

Adloigurerdord g

d Uoydag ‘sauelyy sa1apy ‘Burpeo] JWSTAg Asfjoa].
:¢ y1oday udisaq

(s)Pp1/(s)rvquapn W0 ¢

cjot

aded v

4S80

"ON Woforg ¢

[

"ON MAIADY "7

86/10/40

7e(] °]

mﬁumv TIOO T INTWINOD MAIATI




SNF-7000 REV 0

(06vV 10 STEV WISV URy

I3y10 $3]0q 10J) peO| S1WISIas 10 J2ays 10} FuUans Sjewum|n 3y sawt) 97'() pue UoISus} Joj
BUAS SleWN[N 1 S §°() Yim “[-5] E-DON 2[9eL PUB ‘STeH-DON ‘U TH#¥P-DON

" TSTP-DON 12d s)joq [eImaNs SE p2IapISuod aq pInoys sjjoq asay) uoturdo

Ino U] ‘7'95HS-DON 12d SPrO] OIWISIFS 10] SS3LS PIuIqUIOD a|qemolie y3uans praik

AU} SIWY 670 LM S1jOq pedtuBYRIW st pauSisap a1om s1ed pus wd yony 38pLg pue
‘aje(d Sururesal [9aym 38pLIq Jurensss orwsias 23pLq ‘qurensal siwsIes Aafjon 10§ s)jog

81

“s3eyoed
UOHE[NIeD 3y3 Ul papnjoul Jou st uohoallp , X, Ul JUTRNSI SIsias £afjox Jo uSisa(]

Ll

*31e[d JuIure)al 39y JO UOHEN[EAD I SIJOY JB[NDAID LUSIUOD s saje{d Te[noaro
Teyy 107 senuLiog ‘07z 95ed ‘g1 aseo (UonIps yp) S0y Jwisn 1oy Jeuonielr urejdxyg
:opejd Surureral [9oYM £ LS 199G

91

sueg

91} LONJ1 uoneoynsnl aplaoig) uomisodsi “sy| v1

yutod
(p=ardaooe| ploy

(‘paeo1pur wayqod/Kouedalosip
33 9A[OS31/031I03 0} Paainibal UOOE S1 JO UOHRPUSWILIOISI PI[TEIop
PUE JUSWIWO 21 10 uoneoynsnl [ed1uyas) Spiacig) (s)Aouedasosiq/(spuowoy) ¢

wayy

10€S-SL6V1IL
VD “aulAl]

auoyJ/uoneao ‘6| dnoinmoneziuesi) ‘g

[Bmonns/ I Jjouenny 0

1My | poslorg/uesforg g

asD q UonXRg ‘s3UBI) J2J0pY “Bulpec] o1wsIag :A3[[oI]
Jaqumpy Suipjing 16 Joday udisa(q

{S)omiL/(s)requunp Juswnso( *g

gjog
a8ed p

gs0
"ON 120f01d °¢

I
"ON MAIARY 7

86/10/40
v oeQUl

(QID¥W) QIOOT INTINIAOD MATATH

45



SNF-7000 REV 0

CORRESPONDENCE DISTRIBUTION COVERSHEET

Author

C. E. Swenson
376-0288

Addressee

R. J. Roberts
FWEC

Correspondence No.

DESH-9853642

subject: REVIEW COMMENTS TO SEISMIC ANALYSES AND STRUCTURAL CALCULATIONS

DISTRIBUTION
Approval Date Name Loc;tion w/att
Correspondence Control A3-01 X
E&S Hanford, Inc.
S. A. Brisbin : R3-86
42§§E;L L2478 A. S. Daughtridge R3-86 X
’ W. A. Frier X3-74:
W. M. Funderburke R3-11
b M. Guzman R3-86 X
P Mot A. R. Hollins, Jr. R3-86
—In fesan s hy foe M. K. Mahaffey R3-86 X
, R. G. Pedigo §1-53 X
C. E. Swenson S8-07 X
C. A. Thompson R3-86
CSB Project File S$8-06 X
CES File/LB S8-07 X
Fluor Daniel Northwest Services
T. Z. Anderson B7-41 X
G. I. Clover $8-08 X
W. P. Dana S§1-53 X
L. J. Garvin R3-15 X
G. J. Kelmel $8-07 X
D. E. Kidder G1-59 X
J. H. Mortimer S$8-07
T. B. Powers R3-15 X
Numatec Hanford Corporation
G. D. Bazinet $8-06 X
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DESS

HANFEFORD

P.O. Box 350
Richland, WA 99352

April 24, 1998 ‘ : ‘ , ' DESH-9853642
' . - MHM/BTR-124
Cask X Crane X

Response Reguired

Yes
Mr. R. J. Roberts

Foster-Wheeler Environmental Corp.
3200 George Washington Way -~ Suite G
Richland, Washington 99352

Spent Nuclear Fuel Project Canister Storage Building
Multi-Canister Overpack Handling Machine
Purchase Order #MDK-SDX-452656

Dear Mr. Roberts:
REVIEW COMMENTS TO SEISMIC ANALYSES AND STRUCTURAL CALCULATIéNS

___ Technical Direction
Technical Request for Information from Vendor
_X_ Transmittal of Technical Information to Vendor

___ Conveyance of Conversation or Meeting
____ Other

Reference: (1) Specification HNF-5-0468 Revision 4.

(2) Letter, C. E. Swenson, DESH, to R. J. Roberts, FWEC,
"Revised Seismic Response Spectra" DESH-9759774
(MHM/BTR-081), dated October 17, 1997.

DE&S Hanford, Inc. (DESH) has performed a review of the seismic analyses and
the structural galculations listed below. Comments are included with the
Attachment and DESH requests that the comments be addressed in the Final
Seismic Analysis and separately dispositioned prior to final acceptance of
the machine. Please review and advise how you plan to resolve the comments.
Section 3.2.1.4.e of Reference 1 allows use of a 7% damping factor and the
response spectra curves with Reference 2 can be utilized, if needed, to
resolve any material stress exceedances that may have occurred.

Reviewed materials are as follows.

a) Hanford MHM - Seismic Analysis of the Hanford MCO Hand1ling Machine, GEC-
Alsthom Report ESL/R({96)083, Revision 2, dated October 1997,

b) Hanford MHM - 7% Damping Response Spectra Analysis of the Hanford MCO
Han?]ing Machine, GEC-Alshom Report ESL/R(97)038, Issue A, dated October
1997.

c) Cr;ng Operational Loads NOG-4000, Ederer Cranes Report, Sections A, B,
and C.
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Mr. R. J. Roberts : DESH-9853642
Page 2 : .

April 24, 1998

.d) Bridge Girder and End Tie: Seismic Loading, Ederer Cranes Report
Section D.

e) Trolley: Seismic Loading, Ederer Cranes Report, Section E.

DESH requests that the comments be dispositioned by July 1, 1998 to support

the input for the Safety Analysis Report for the Canister Storage Building
Project.

If you believe there is a change to the existing work scope as a result of
the above information, call D. E. Kidder (509) 376-7285 within five days of
receipt and notify him of your concerns. Do not proceed with any work that
you consider a change without a notification from the Buyer in accordance
with Clause 7.1.3 "Changes" and Clause 5.2 "Delivery, Completion" of the

General Provisions (Long Form - Revision 2) and Clause G03 "Authorized
Personnel" of the Contract.

" If there are any technical questions, you may call me at 376-0288.

"Very truly yzurs, _
19 ;

Crai Swenson
Buyerys Technical Representative
Canister Storage Building Project

cs/rit

FWEC - T. Gado
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DESH-9853642
ATTACHMENT

Comments to Seismic Analyses and Selected Structural Calculations

Consisting of 18 pages,
including cover page.
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@ FOSTER WHEELER ENVIRONMENTAL CORPORATION

3200 George Washington Way, Suite G )
Richland, WA 99352 - Facsimile
(509) 372-5800 - FAX (509) 372-5801 Transmittal

To: QmLQM%M Date: {3/ /2 [9¢

From: “Danai, £lents Recipient’s Fax #:

Pages: (irffcludes cover sheet)  Charge #

Message: [ Urgent O For Your Review ({1 Reply ASAP 0 Please Comment

We offer a full range of environmental services to complement our capabilities as a full-service
contractor. These services include:

Hazardous Waste Scrvices
Risk-Based Management Services
Remediation Services
Remedial Design
Assessments and Investigations
Operations and Maintenance
Waste Management

Consulting and Engincering Services
Regulatory Compliance and Permitting
Natural Resource Management
Air, Water and Wastewater Engineering
Ecological/Geoscience Services
Economic, Social and Cultural Services
Occupational Safety and Health

QOur mission is to conduct a global business directed toward cleaning up and protecting the
environment while facilitating economic growth, and to do so In a safe, compliant, cost-effective
manner. Of paramount importance to us is providing Client Service Quality which translates to
responsiveness and best value. .

IF YOU DO NOT RECEIVE ALL PAGES, PLEASE NOTIFY IMMEDIATELY.

FAXFORMY.DOC

68
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FOSTER WHEELER ENVIRONMENTAL CORPORATION

June 12, 1598
1510-0336

Mr. James Cheshire

DE&S Hanford Company
P.O. Box 350, MSIN G1-59
2355 Stevens Drive '
Richland, WA 99352

SUBJECT: RESPONSE TO SEISMIC REPORT COMMENTS
MULTICANISTER OVERPACK HANDLING MACH]NE (MHM)
PURCHASE ORDER MDK-SDX-452656

Reference: Letter, C.E. Swenson, DESH, to R.J. Roberts, FWENC, “Reviéw Comments to
' Seismic Analyses and Structural Calculations” MHM/BTR-124, DESH-9853642
dated April 24, 1998.

Dear Mr. Cheshire:

Attached are the preliminary responses to the seismic report comments recéived via the referenced
correspondence. Those Ederer comments which require more in depth review are so hoted and were
not completed because the technical staff were unavailable. Some of the comments could potennally
result in additional work scope and further discussion with DESH is required before proceedmg

Please contact me at 372-5812 if you have any questions.

Sincerely,

' Randal J. Robests, Project Man;ge'r '

Foster Wheeler Environmental Corporation
RIR/drw ' ' : '
Attachment

cc: D. Tulberg
R. Gambuti
File

3200 GEORGE WASHINGTON WAY, SUITE G, RICHLAND, WA 99352
TEL: 509-372-5800 Fax: 509-372-5801 69
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A G-EC AI.STHO
0 W li'
W . 't ENGINEERING SYSTEMS -
To: - RANDY Roeeﬁrs B From:  CHRIS.CARTER
FWENC N SR U - Chief Enginger
. ; .. . - . : ..:" ‘.‘:‘_
Fax: 001 509 372 5801 L "f. " --_.-‘._!_Fax: 01144 116 201 5111
Copyte: .. . L Gare..tTel: 011 44 116 201 5060
_ R . R B or: 01144116 2750750
t Noofpages:: 8.. - ST, '.".;;« Date: 1 May 1998
ST . ST UESLrel JH4883/486
- SUBJECT: H-ANFORD MHM RESPONSES TO ssrswc REPORT COMMENTS

The attached: repl;es are prowdad to Cra|g Swénson s FAX of April 21, 1998,
Due to lack of space on report 1 sht 4/4 the response s gwen below
Note @: - Durmg jzansport of Ihe MHM (wIth the MCO |n3|de} the Shleld Skirt is raised
and_ the’ selsmic clamps are disengaged. ln the event of an earthquake
: 'occurr;ng in this-condition the total foads will be a lot less because the
' Trojley and Bridge will rolslide on the rails due to lack of positive connection
td ground. Extrapolation of the loads obtained from the ‘Machine connected -
. to Storage. Tube' are ‘not valid for that condition. Jhe analysis already
' cons;ders the horizontal Inertia of the Shield Ring wHén It is lowered on the
" geck.. Whgn the Shl'eld Skirt Is ralsed and held on the Turret, its mass is not
" “that mgmﬁgan? compared to the masg of the Turret and the clearance under
. the nose is mqreaseq by the amount that'the Shield Ring Is raised and so
L ) -._v'er'ucal deﬂecﬁon of the Nose cannot strike the deck

Hopefu!ly these aﬁswers yy‘ll’l do away w:lh the need for a conference cali to discuss.

Please rem:nd pESH that we still await forrnal conf rmataon df the 7% seismic spectrum
Ihat is to be used for the final analysis:

L [
: .

Regefds,

cc.  ALTVYNER
AMACMILLAN
J.FULTHORPE * -

Industsinl Equipmont Divistan

3
GEC ALSTHOM ENGINEEH ING SYSTEMS ka Cambridye Huud Wnumonn Loicaster, LES BLH, ENGLAND,

Tl AILE AL CPALA Co.. Ao g Ane waa
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FAX . .GEC ALSTHOM .
- - m '
T ENGINEERING SYSTEMS
v LHudak, EDERER Inc. e’ JN Fulthorps
P Q01-206-623-8583 © . . . few  011.44.116.286.1637
) . ) ) .' Tol B
Capy te: C C COﬁBF,‘A MGN“[OH ’ ) _.0 Nat .
A LT Vyner, D A Burton . ' O;er
Your Rak: h C Datx, 14 November 1997

» e

o - . et
. .. . v v ¥

Noofpager: - 8.

SUBJECT: JHA4B3 Hunfurd MHM Solsmlq Annlyais, ESL/R(%]OBa Rev 1,
Tobles A2 k2 Brldgo Selsmit Resirclnls

Ref (1) Fde Huduk 'EDERER ine. to Chm Ccrfer, GAES;fSe:smlc Report - Model
Error; Datad 13th Neveinbér 1997, | :
Ref (2) Hanford MHM Ssisimic Anclys:s of tha Hanford MCO Hundllng Machina,
i Report ESUR(96)083
Ref (3) Hanford MHM.7% qunp:ng Response Spac‘lro Smmlc Anclysis of the Hanford
MCO Hondhng Mcchma Rnpnrl ESL/RL97)038

. With regcrd lo ref {'I) nnd Tab[es A2 E2, repon E§LJ-,R{96 083 Rev 2 Ref (2)

. .. k -'.w . ',?

Unfortunute!y i |s th tqblas fhui ara in.arror nnd Eugurg 13 Ref (1] that is corredt.
The mistake is-in“the post processmg "of the résuhs of the Quarter span analysis and
for the Bridge seismic ras’rramrs only.-All the othar rasU[ts For the Qugher span
analysis are corrad .

All results for iha m:d ond &nd span unclys:s are. unaffbcled by ihss mistake.

In ordar to redress the suuohon | have correct lhe mistake and re-run the post
processing fof these cgses. The cmachad nexi ﬁva aHaay_s are ihe correded tables
A2 . E2 for Rof (2).

Unfor‘runotaly thh same misioke hes baen rnude in Rei'(3) tables A2 and C2, | have
also re-run the post processing fot thase cases arfd the last two of 1he following aheef
are the corracied 1ebles A‘2 and C2 for Ra?'{.’i i .

| have sculed up hesa tables 1o make tham clearer whan fuxed;"

Regards .o L :

J N Fyltharpe v

Ext 49885, ' i :

-

Induatrial Equipmaent Divistan

GEC ALSTHOM ENGINEERING SY{TEMS LTD, Cumbridgn Road, Whatstons, Lelcester, LEB 8LH, England
Tolephone: 01162750750 « Fox: 0116 278 0747
Ragiitared Office: Combridge oad, Whetrions, Laicetter, Ragirtered [n England No, 2435397
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SNF-7000 REV 0

INCORPORATED iSO 8001 CERTIFIED
Date: daMay 1888 Doc# _FaxFomdoc
To: Dean Tulberg ' From: Paul Longthotpe
Company: Foster Wheeler =~ Title: Project Manager
FaxNo:  (509) 372 5801 Tele:  (208) 622-4421 Fax: (206)523-8583
~ Pages transmitted, including th’s sheet:: cC:

N —— i ———
Re: REVIEW COMMENT RECORD

The following is Ederer’s respon;e to the above document dated 04/01/98.

DESIGN REPORT 3; PAGE 1 THRU S | -

Jtem 1. We can add the words needed to clarify,
~ Item 2. This item will require engineering review.
~ ftem 3. This item will require cngineering review.
Item 4. We can add the words needed to clanfy
Item 5. This was done per NOG. The springs arc required to stabilize the model for a valid
computer solution.
Itern 6. Swenson answered.
Item 7. This was done per NOG ‘s model.
Itern 8. We can revise this. .
Item 9, CMAA does not apply. 14ust be designed for seismic loads.
Item 10 This assumption is corre st.
Item l1. Our design used reamed holes.
Ttern 12. We can revise this. :
Jtemn 13. Qur references give E as 12 E6
- Ttem 14. The equation is cotrect and so is the answer.
Trem 15, We followed Ederer’s engineering manual as defined in our Q A Plan.

DESIGN REPORT 4: PAGE | THRU 3

Ttem 1. We did direct comparison and used largest values.
Item 2. Our design used reamed holes,
v~ Item 3. This item will require engineering review.

Itemm 4. We can revise,

Item 5. Aciual plate focations ar: known fiom our Q A files and actual yield values are
used from CMTR’s.

Itern 6. Wheels uare located by seismic restraints, Clips are locared about wheel locations.
The beaming of the wheel reaction across ( shear ) and back for uplift clips is at
45 degree. Four clips are uscd for shear and six clips are used for uplift. e

Ederer Incorporated ' Via Express :

Post Office Box 24708 2925 1st Avenue South
Seattle, WA 88124-0708 ‘Seattle, WA 98134



SNF-7000 REV 0
item 7. Largest absolutc value :s selected.
item 8. We use the average len zth in each direction for the corner bolt.
Item 9. The Y horzontal load is reacted at the rail clamps and the stress due to X horizontal
load comcs at the bottom flange.
ftem 10. We can revise.
Item 11. We can revise,

DESIGN REPQORT 5: PAGE L THRU 5

Item 1. We used NOG - 5481 (1) (b) © The gross cross section shall be used in determining
~ stress levels.
Ttem 2. We consider these to be mechanical fasteners.
Itern 3. We do not consider fabrication tolerance since these ure eliminated during
assembly.
Item 4. We have the correct tablcs.
»“Ttemn 5. This will require enginerring review.
Tten 6. Shear at surface of pin = 0.
Ttem 7. See NOG 5481,
Item 8. We consider these to be mechanical fastencrs.
Item 9. Sketch value to be corre-ted.
~Ttem 10, This will require engineering review.
Item 11. Wec followed Ederer's engineering manual as defined in our Q A Plan.
Item 12. a) Load sharing due to wheel assembly details.
b) We consider these 10 be mechanical fasteners.
¢) This will require engineening review.
» Item 13. This will require engincering review.
Itern 14. We consider these 10 b mechanical fasteners.
Item 15. We followed Ederer’s engineering manual as defined in our Q A Plan,
~Item 16. This will require engineering review.
Item 17. See GEC calculations. .
Item 18, We consider these to be: mechanical fasteners,

Ederer Incorporated , Via Express :
Post Office Box 24708 2925 1st Avenue South

Seattle, WA 88124-0708 Seattle, WA 98134
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W

FOSTER WHEELER ENVIRONMENTAL CORPORATION

April 26, 1999
1510-0525

Mr. John Robinson

Principal Procurement Specialist
DE&S Hanford Company

P.O. Box 350, MSIN R3-11
Richland, WA 99352

SUBJECT: UNSOLVED SEISMIC ANALYSIS COMMENTS
MULTI-CANISTER OVERPACK HANDLING MACHINE (MHM)
PURCHASE ORDER NO. 00000244

Reference: Letter, J.- M. Robinson, DESH, to R. J. Roberts, “Unresolved Seismic Analysis
Comments”, DESH-9952455, dated April 13, 1999.

Dear Mr. Robinson:
Enclosed is a copy of the comment responses requested in the reference letter.

Should you have any comments or questions on the information provided, please contact me at

372-5809.
Sipcerely, M
Dean M. Tulberg, P.E.
MHM Resident Engineer
Foster Wheeler Environmental Corporation
Attachment
cc: C. Swenson
C. Nash
R. Roberts
S. Viskup

File: D. Wagner
File: Richiand

3200 GEORGE WASHINGTON WAY, SUITE G, RICHLAND, WA 99352
TEL: 509-372-5800 Fax: 509-372-5801
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DESIGN REPORT #3
Item la
Comment: Extreme environmental loads are not evaluated in this section. It would be

Reply:

Item 1b

Comment;

Reply:

Item 2a

Comment:

Reply:

Item 2b

Comment:

Reply:

preferable for clarity to say so.

Sheet A of Section A clearly identifies the loading as operational. No revision
required.

The statement concerning Pc3 govern for operational loads needs to be
demonstrated. '

The statement “P3 governs design” is based on inspection of the load cases and
the factors included within. P3 was chosen because it included a side force on the
wheel. The side force developes the max. stress in the trolley frame, wheel axle
and bearing loads. The wheel is sized for the static load only, ie., max bearing
load for the load cases would be as follows:

Pcl =51.62k

Pc2 =52.43k

Pc3 = 56.91k > Governs ,
Pcd=54.89k [(103.237 + 3.34kx2x173.25]/2
Pc5=46.23k. 177

No changes are required to calculations.

Section B Sheet TS5

Longitudinal horizontal load should be 37.7kips. This load should be applied to
one side of the end truck only, having 4 wheels.

The weight of the crane is such that the vertical wheel reactions x a minimum
coefficient of friction of .1 exceeds the applied force of 37.7k/8 wheels or 4.71k/
wheel. The actual coefficient of friction per CMAA Table 5.2.9.1.2.1-B is .20.
Therefore all wheels are effective in resisting the 10% longitudinal horizontal
load. Calculations revised.

The 48.14 kip transverse force should be distributed in proportion to trolley
location.

Calculations revised for IFD Horz=31.90kips.
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DESIGN REPORT #3

Item 3a Section B, Sheet TS20

Comment:  Section properties for the bridge truck.... should be based on the net section at the
center line of the pin.

Reply: A 12” diameter hole was cut into each 2 % inch web plate and a 12 inch OD x 2”
wall pipe inserted into the hole. The net reduction in section modulus is 1%
which produces an increase of .03 ksi in stress level. Calculations are not revised.

Item 3c

Comment:  Explain use of 27 in for moment arm.

Reply: See page TS8. The vertical load at the pin was assumed to be distributed over
12”. Therefore x. = 169(30-6) + 169 (6) % = 27.

169

Item 4 Section C

Comment: A review of the computer run indicates that trolley was not modeled. Add
explanatory note of what was modeled and justified the approach taken.

Reply: Modeling the trolley with the bridge structure would providé erroneous results.

The trolley loads the bridge. The bridge does not load the trolley. To connect the
nodes would provide a load path thru the trolley for the vertical and horizontal
forces. The stiffness of the trolley distorts the moment distribution in the bridge
girder. The solution was run with the nodes connected and determined to be an
incorrect approach. See CMAA Section 3.3.2.1.1 Principal Loads Modeling the
trolley integral with the bridge does not take into account that the wheel thread is
wider than the rail head or that the uplift restraints provided have a vertical
clearance between the lip of the girder top flange and the restraint. See NOG-
4154.1
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Item #5a

Comment:

Reply:

Item 5b

Reply:

Item 6

Comment:

Reply:

Item 7

Comment:

Reply:

SNF-7000 REV 0

Boundary conditions are not according to NOG-4154-3.

NOG-4154-13 is entitled Crane Mathematical Model for Seismic Analysis — Not
Operating Conditions.

Explain reasons for using springs in the X direction.

The springs provided allows both ends of the gantry frame to spread out as the
frame would do under actual loading conditions, ie. Trolley at the center of span
and with bridge travel. The vertical and horizontal deflections are critical and are
a function of the model. Due to the high dead load contribution to the wheel
loads and small longitudinal load the friction force (.2x wheel load) exceeds the
applied longitudinal load. Therefore all four corners are considered as effective in
reacting the longitudinal forces. '

Section C, Sheet L-1 critical load and credible critical load? Should thisbe a
lifted load?

PLC and PCO are for seismic analysis and are not used in Operational loads.
These values should be 0 per HMF-S-0468 Rev. 3, section 3.2.1.1 Values
changed from 30 to 0.

Section C....displacements are in a ..... are unrealistic.

The springs provided in the model allow the whole crane to shift as unit. The
relative deflections between nodes are the difference between the values shown.
No correction required.
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DESIGN REPORT #3

Item 8

Comment:  Section C Sheet L-4 Py load should be Pz loads.

Reply: Page L-4 corrected.

Item 9

Comment:  Section C, Sheet G18 per CMAA... Longitudinal stiffener.

Reply: CMAA does not govern. The girder must be capable of resisting the seismic
loads.

Item 10

Comment:  Section C Sheet G23 Max. wheel load used is 109.8k GEC reports max. static
wheel load of 133k. Reconcile the difference.

Reply: GEC modeled the trolley integral with the girder per NOG-4154, 3-1. This model
assumes that uplift can occur during a seismic event, therefore provisions have to
be made to account for these vertical loads. As a result the static solution is
influenced by the modeling. The values used in GEC’s report can only be used in
conjunction with the seismic loading and should not be used during operational
load. Qur assumptions are correct and no corrections will be made.

Item 11

Comment:  Section C Sheet G50...width of the bolt holes should be taken as 1/16 greater...

Reply: Dwg D-3477 shows the holes to be reamed to 34 diameter — As built. No
correction required.

Item 12

Comment:  Section C Sheet ETG. In the calculation of Ixx and Izz. The moment of inertia
for the 75 1/2 x 5/8 plate is incorrect. See AISC ASD p6-18 for proper
formulation.

Reply: The calculations provided were to produce a set of relative I values to be used in

the computer run. The difference between the two methods is less than 1%, ie.,
forIxx 216196/ 218141 in=.991. Using the AISC method would not produce
any noticeable change in the output. No correction are made to the calculations.
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DESIGN REPORT #3

Itern 13

Comment:  ....Iis the “K” term.... That E5 is the modules of rigidity which for steel is 11E6.

Reply: I represents the polar moment of inertia. According to our references ES can be
taken as 12 E6. Eshbach defines E5 as approximately .4x the tensile modules of
elasticity. No correction is made.

Item 14

Comment:  page TS-19, the arithmetic on the third equation is incorrect....

Reply: Arithmetic corrected

Item 15

Comment:  The calculations were difficult to follow...

Reply: We followed Ederer’s engineering manual as defined in our QA plan.

SNF-7000 REV 0
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DESIGN REPORT #4

Item 1

Comment:  SG1. How was the governing case detemined.

Reply: A direct comparison of the tables provided by GEC was made and the largest
values were used in the analysis.

Item 2

Comment:  Sheet SG3: In the reference sheets G50 and G51...bolt hole should have been
taken as 1/16 inch greater...

Reply: . Drawing D-3477 shows that the holes are reamed to % inch diameter. No
correction required.

Item 3

Comment:  SG5 Weld check. Provide justification for using 11/16 of the wheel load for the
design of the weld.

Reply: The MHM is locked into position by the seismic restraints therefore the location
of the wheel along the girder is known. For Table E2 (max. wheel load) trolley at
quarter span element #334. The wheel is 45’ — 9 5/8 off the center line of the
girder using the nearest restraint location). This places the wheel 2 3/8” off the
diaphragm. CMAA 3.3.2.3 longitudinal distribution of the wheel load is =2H +2
in or 12.26.” This means that the wheel load would be distributed to both sides
of the diaphragm for the max shear in the weld. The load would be ((12.26(.5) +
2.375)/12.26) WL or .69 WL or 11/16 WL. No correction are made to the
calculation.

Item 4

Comment:  In the calculations of the plate to width ratio...60 inches was used.

Reply: Calculations revised using T2.

Item 5

Comment a&b Explain reason forusing Fy.......cocovvvenininennnn,

Reply:

Actual plate locations are known from our QA files and the actual yield values are
used per the CMTR’’s.
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DESIGN REPORT #4

Item 6

Comment a: Rail clip spacing varies.........

Comment b: Explain reason for variation.............

Reply: Wheels are located by seismic restraints. Clips are located about wheel locations.
The beaming of the wheel reaction across (shear) and back for uplift on clips is at
45 degrees. Therefore 4 clips are effective for shear and 6 clips are effective for
uplift. '

Item 7

Comment:  Sheet SG16 How was the governing case ...selected.

Reply: Bolts designed for tension therefore seismic — static produces max tension.

Item 8

Comment:  Sheet SG17. For the same bolt, P=3 inches

Reply: AISC defines “P” as the length of flange, parallel to stern or leg, tributary to each
bolt. The max bolt load occures in the corner bolt and the length attributed to this
bolt is the average of the bolt spacings in the two directions. No correction is
required..

Item 9

Comment;  Sheet SG21. Weld lug plate to web plate.... Evaluate stress in the weld due to X
and Y horizontal loads.

Reply: There are no Y horizontal loads in the lug. The Y horizontal load is reacted by
the seismic rail clamps. The X horizontal load was assumed to go into the
diaphragm placed between the two lug plates. Calculation revised.

Item 10

Comment:  Weld diaphragm to lug plate and web plate.

Reply: Calculations revised using full horizontal load.

Item 11 .

Comment:  Sheet SG22 Reference should be made to Sheets ET24 and ET25.

Reply: References made

87



SNF-7000 REV 0

DESIGN REPORT #5
Item 1
Comment:  Seismic Restraints Uplift trolley sheet STF9 check stresses for bending....thru

Reply:

Item 2

Comment:

Reply:

Item 3

Comment:

Reply:

Item 4

Comment:

Reply:

bolt holes — net section.

NOG-5481(3) b. “The gross section shall be used in determining stress levels.”
No corrections required.

Sheet STF10 SAE GRS bolts have been specified — GRS bolts not listed in Table
NOG-4221-1.

Table NOG-4221-1 pertains to structural connections. Ederer considered these
bolts to be mechanical fasteners. No corrections required.

Sheet STF11. Check weld to account for fabrication and misalignment
tolerances.

We do not consider fabrication tolerances since these are eliminated during
assembly.

Sheet ST52. This table D2 is different than Table D2 in the GECA report.

Sheet ST52 is the correct table.
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DESIGN REPORT #5
Item §
Comment:  Sheet STS4, STS10 and STS11. (a) We question the validity of hand analysis for

Reply:

Comment:

Reply:

Item 6
Comment:
Reply:
Item 7
Comment:
Reply:
Item 8
Comments:

Reply:

Item 9

Comment:
Reply:

such a complicated weldment.

Simple assumption are used to obtain stress levels which are within the
allowables. This method produces a robust design. Finite element analysis is not
required.

(b) With the assumption used in sheet STS10 the 24.4ksi stress level (Sheet

STS4) for the circle reinforcement is not the total stress at the section. The axial
and shear stress need to be added to obtain the total stress.

The stress of 24.4 ksi on sheet STS4 is not additive to those found on STS10. On
STS 4 the circle reinforcement was used to brace the 2 'z web plates between
support points assumed to be 60 degrees apart. This plate was not considered to
be welded to the side plates and was positioned at the neutral axis of the 45 degree
section analyzed on STS10. The stress of 39.80ksi on STS10 is the combined
stress requested. Calculations updated.

Sheet STS6. Check max combined shear stress in pin due to shear + bending.

The shear at the surface of the pin = 0. No corrections made.

Sheet STS7 Bridge restraints check stress using net section.

Sec NOG-5481 (3) b — gross section to be used. No correction made.

Sheets STS8: SAE GR5 Bolts

These bolts are considered as mechanical fasteners, Therefore Table NOG-4221-
1 does not apply. No correction made.

Sheet STS9: In sketch 112K...should be 161k.
Calculations revised.
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DESIGN REPORT #5
Item 10
Comment:  Sheet STS9: Using 12 inch wheel width in conjunction with 1 5/8 thickness we

Reply:

Ttem 11

Comment:

Reply:

Comment:

Reply:

Item 12

Comment:

Reply:

Reply:

Reply:

Item 13

Comment:

Reply:

believe overestimates section modulus.

Max stress are 18% of allowable. The 12” represents the length of wheel that can
be loaded by the rail. No change are required.

Sheets STS10 and 11
(a) Reference Sheet TS10

Reference provided.
(b) ...use finite element analysis.

We followed Ederer’s Engineering manual as defined in our QA plan. No
changes made.

STS12 and 13
(a) Explain reasoning for load sharing between 2 sides, ie. 10 bolts.

The wheel assembly allows load sharing to all 10 bolts.
(b) SAE Grade 5 bolts.

The bolts in question are considered to be mechanical fasteners and are not
subjected to Table NOG-4221-1.
(c) Explain the rational use evaluate wheel retaining plate....

The case from Roark assumes a full circle. The side load was increased to load a
full circle to obtain the stress level. No corrections made.

Sheet STS14
(a) Make reference to Section B Sheet TS20

Reference made

(c&d) see reply for Item 3 Report 3. No corrections made.
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DESIGN REPORT #5

Item 14

Comment:  Sheet STS17 SAE GR 8 bolts used.

Reply: The bolts are considered to be mechanical fasteners therefore Table NOG-4221-1

Item 15

Comment:

Comment:

Reply:

Item 16

Comment:

Reply:

Item 17

Comment:

Reply:

Item 18

Comment:

Reply:

does not apply. No corrections made.

Sheet STF3
(a)..Reference should be made to sheets TF11 and TF12 of Section C.

(b) We question the validity of hand analysis. Ideally we would like to see finite
element analysis of the section using shell elements.

We followed Ederer’s Engineering manual as defined in our QA Plan. No
corrections made.

Sheet STF7 Wheel retaining plate. Explain rational for using Roak’s case 15 page
220 formula for flat circular plates with concentric holes in evaluation of wheel
retaining plate.

The formulas are for a full circle. The retaining plates are for a partial circle. The
load was increased to load a full circle, ie load =127.8k/2 plates = 63.9k, load
applied = 101.6k/plate. No correction made.

Design of trolley seismic restraint in X direction is not included in calculation
package.

GEC’s scope of work is to design the mechanical components of the seismic
restraints including the bolt required to bolt it to the trolley. Ederer’s scope of

work is to design the pads on the girder which reacts the seismic loads. Revised
Sheet SG15 ~ Add calculations.

Bolts....

Ederer considers these bolts to be mechanical components — See attached Design
Report faxed June 16, 1998. No correction required.
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Eévisibn ATTVACHMINT A Revi'_sion 1 - 12/7/80
DESIGN VERIFICATION LISV FOR APPROVED
Mia \\ ne -
#/14/3
i : ief Mefhanical Engineer
S.0. No. _Y -U56C
Design Verification
Orawing Description . ] Veritis Locatad Compies:
Number cation an By/Dats
SRIDGE Lt Ly
2.1 Girder Structurs CLEC
cLrCa
RSA
Y(av F
5.2 $i11 Structurs 2.3C BT\, ET\Y, BT H\‘H iy
: Rev A
2.3 Truck Structure o3 ARTTRRRA S 10
'tsu,rsli,rsn , LR ql\‘ﬂ‘)
b4 Walkwavs 2irCs
i.5 Bridge Drive 2aa
8.5 gridce Wheal Assambiv --3C Yev it {H
.7 RRVDGE SEVI™IC RIR 3617, =561, 4
. 141y
3615, %60
SG 1%

| exrires w0 )
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SHEET A

REV. A
SECTION B
COMPONENTS: BRIDGE TRUCK AND BRIDGE DRIVE
LOADING: OPERATIONAL
DESIGN BY: DON MCGHEE
CHECKED BY: JUDY FOGELQUIST
SUPERVISOR: FRED LANGFORD, P.E.
TABLE OF CONTENTS
DESCRIPTION PAGE TO PAGE
DESIGN FORMULAS B,C
LOAD DESIGNATIONS TS1
TURRET LOAD TO TROLLEY TS2 Ts4
BRIDGE DIMENSIONS FOR LF.D. TSS
TROLLEY WHEEL LOADS TS6
BRIDGE LOAD TO TRUCK TS7
TRUCK DIMENSIONS TS8
TRUCK WHEEL DIMENSIONS & DROP LUG TS9
BRIDGE TRUCK 45° SECTION PROPERTIES TS10 _
BRIDGE TRUCK STRENGTH 45° SECTION TS11 TS12
BRIDGE TRUCK WHEEL ALLOWABLE LOAD TS13
BRIDGE WHEEL BEARINGS TS14 TSI1S
BRIDGE DRIVE TS16 TS17
BRIDGE DRIVE AXLE \ TS18 TS19
BRIDGE TRUCK PROPERTIES AT 27" OFF WHEEL TS-20
BRIDGE TRUCK STRENGTH TS-21
BRIDGE TRUCK PIN TO SILL TS-22
BRIDGE TRUCK TUBE WELD TS-23
SILL LUG TRUCK PIN TS-24
BUMPER BRIDGE TS-25 TS26

REV A SHEET NO'S  Ts5,T57,TS8,TS11,7512,TS19
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S.0. No. ¥-15 Cc _ Chief Mechanizal Engineer
] o Design Verification
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ROLLEY CirCa
1.1 Trolley Structure cL3c
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b={elezad

c=Detaiied Zheck o Non-3tancard Caicuylations
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SSt=Special Shaop Testing of J.n'.‘.:'.al Production Unit
RSA=Reviéw of Seismic Analysis

DR=Design Review
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CUSTOMER EDERER INCORPORATED PAGE 1 OF 1
OFRDER NUMBER P.0. 135266
SPECIFICATIONS ASTM A370-95; ASTM A36-93a
TEST DESCRIPTION  ROOM TEMPERATURE TENSILE TEST AND CHEMISTRY
MATERIAL IDENTITY _A36 STEEL PLATE; 1/2" THICK; SAMPLE QA7361
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vTROULILET '(1—“ 2 b . - pe. D\ M * = &
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€2905-2 CHEMISTRY{X) _ MIN. MAX, =
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MANGANESE 0.69 - - -- A
PHOSFHORUS | 0.020 - - 0.02 \ %’%
SULFUR 0.042 - - 0.05 T
SILICON 0.28 ' - - 0.40 ]
IRON BALANCE RN
e
T
SANPLE MEETS SPECIFIED REQUIREMENTS ' X G
NN
(__ : CS
. g .. . ' .. SEEREVERSE SIDE FOR STATEMENT OF WARRANTIES. -, %~ LT}
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5687-A S.E. International wWay, Portland, Oregon 97222 I ;fx_ 503-653-959? .
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CUSTOMER EDERER INCORPORA PAGE 1 OF 1
ORDER NumBER ___ P+0- 134226
TEST DESCRIPTION _RCOM TEMPERATURE TENSILE TEST AND CHEMISTRY
*2CORRECTED CERTIFICATION®*
—*CURRECTED CERTIFICATION® —
T T e o L L e e v CERIFICATIONE ¢ o S s i
LABORATORY ZT'O'EI-'S'ET .
NUMBER urs (PSI) Y.S. (PSI) 4D(X) TEMPe F DIRECTION
e
B13804-1 75,200 46,500 *432, 0 ROOM TRANSVERSE
SPECIFIED
REQ. (MAX) 80,000 — J—
~ BER. (MIN} 70,000 38,000 21.0
" B138Q4-2 CHEMISTRY(Z) SPECIFIED REQ.
MIN. MAZX.
CARBON 0.23 e 0.50
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PHOSPHORUS |~ 0.005 - 0.035
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5687-A S.E. Internadonal Way, Portland, Oregon 97222

FAX: 503-853-9591
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o ]
SAMPLE MEET§ SPECIFIED RHQUIREMENTS 1 I~
®
<
:. SER ARVERSE SI0E FOR STATENENT OF WANRANTES * . - ™=
e
w101 BY M M__@__ ;
TUTAL P.@3

it ke



(% RRIDGT

SNE-7000 REV 0

. { - ‘
By D&M Date B-16-5G > Sheet No. !_[_ of
Chkd, SW=F Date _|-27-97 ~ JobNo. F285 6¢

Subject: S WEAw. ON 4 S° S€cTIiON SEICMIC Loao g

1 | b

f?e—'mw* CR X wy, — L,-.._?L-__itf:____ﬁ:
I EL_-;__\ST;L f"____y T Oy e S

CROCZER TAL P ="\ Ql_;—_\faf:f’;“:“_".'?; R

TT A &I, MTIN 128,50 csm:__._I\R = 5232k NFo DT LT
— E — S‘,,.. e e m em C e - S vt e e e s
T 'i@;qcszm’.:;‘;.j:" T T I L LI

N \l_‘ " 10? N fa; | e e e e e e
@Fﬁ,—a———"i%--—--_ "'Sllf 3 Ls)._-

G e T L e e

3. y_g_ WA ealea
- 5837

e T

Z'ma.: (i +('>_u+\.%\ﬂ < 391 Ks)

Veg 5. (239%™ 4 3 ( :%m_)"_‘)_ 'S AVBYAS)

L A0 LT AN ke T 0K, Kax 45 3u3=4), bS) A
AR SR (WY TR

S’:LE_L._' . $9727 T=_ &Iif,-__u_z_Y:lELDS
e v Y (zzﬂ} QKA T
(TN } %—\—l—l s 2 %‘ K/Lu e .. o o _.. .—__:: Sl
) '_"’Z % ) qg AWS MIN ,_

------—Wsww?ay“’r Hligeqhes

; i
ESI lHBﬂl'ﬂﬂA"l’lD A I\‘NLQIAB)

A WHOLLY OWNED SURSIDIARY 8F ABNRER 1NC. RevV Ag.m&-n;_&) ‘” L) "L\k DEN\
228 FRST AVEMUE S, SEATTLE, WA 8134 .P. 0. S0X 36704, SEATRE WASI24 | Ry, Description Date | By |Chkd.

TEL: (208) 6224421 - FAX: (206)

122



e
W

SNF-7000 REV 0

By DEMS pate 8-12:26 - S'he?tNo.Eof__

Chkd. _ =P Date '* 1797 | JobNo. F 256§ &

subject: _WRERL RETAIM NG PLATS SersMic Lcsm:
BRLIDGS .

~ESIow ThkeADTES Te o T.Z'M" wg 1" ———H Mo

Db
-

4 !

N . I R

T
t
r

; J

|1
EE,GLTi II\l_-L-th PATL\"'- Per Sine
© g\ S TN I X § ao LT TTSTRESSTR™E T2267NT
(2 T |
_.P [ _tL L — i — e — et e
N —zze— = TG ksl TeNnsiod (3*—5 ( %)= 7«; S KS)

<ne GRS
%% Prowr Lone

__..r_ - o e . e — — —— = - —_ - —_
ESI nu:nlu-ouA-rln ‘
A WHOLLY OWNND BUBSIGIARY OF EOINEN (NS, A 1\ % \Nl_b WL q%’!*‘“ DEm
«P. 0. BOX : .
2928 RRST AVENUE 8, 'r!-fg'q WA #6134 « .0 mum SEATTLE, WA 124 | Ray, | Description Date By | Chkd.

123



SNF-7000 REV 0

By DEN Date 8~28-354 > ]S?lbeet No.]'-_l_'r"_ot__
Chikd. _ =& Date _=11-97  JobNo.F2566
. Subject _ T R2MCIk. CENTER SEcTi0nm  LEISMIC
k &Q.Locm.é
T . o e S e
Pv z 759“0———--—- '----—---"*—“k'ftq_\ HEC 0 6 u:T S e
Py A-._"_'LEL_-E“_._Z_Z"__V_&_ TTRTeomemm— e
s dies wE— DD IEITL T
s.@,,t BN T TIO R T
S8 13":‘} N =" I~ I Qc:q- Xy .

{zayE 7803 Ko

'-:“Ma\f RN ﬁZ"?YZ.—_.'_‘\:S_‘-\'L- z;--"f
My o= tel (20.63) = 3B Ky

OCORNE
TNFAETCE ‘S’)Csv.)“‘”"rs st T

W TE S D kg ks A

- e e \'%64 s i e e
Neoy = % = 395 “s)
Tr "( %%%—m = 3,36 kS| | For weo 3ap 2335 K
2_5 = L&l {5"ro .:1 %L'ALLSI A
TTRRAR 3 F997R F38. Y F ey deksré - x§ BSA
Vg 99 2 -(3 ) (a3 ) A R TR AL

V., Q= tes{iRy) = 192 k;w_?g_iz; 7{33— = 13 Bl

Na @< 2SS 30 - by e (730)

3 FTotU -2 s ?Bq‘;lm -r.)
_‘[i\v‘\ /”_‘ — e mm e . .__. v e 6‘3\ %'1)5
w —-~[—. ){hs)fsa) =&\{L5 ute '5/& FiLleT - i

N4
AVWSvsrag
Es nu:nn-unmrun : %)
A WHOLLY OWNES SUBEINIARY OF CRENER 1IN0, R Amk_gﬂ\\"‘ %}"’) _t'“ DEM
WA 134 - P, 0. 90X SEA p s hkd.
unm:\mms.s%% -0 mm TILE WAsIH | Ray, . Description Date | By |C

124



=B

SNF-7000 REV 0

1ISO 9001 Certified

ERER & S =
CERANES CRANES

INCORPGRATED CRANCE ToH ey

REFERENCE:
COMMENT:

RESPONSE:

SERVICES

F2566 DESIGN REVIEW COMMENTS

- DESIGM REPORT 5.

ITEMS: 2,8,12,14,18

PER NCG-1, SECTION NOG-4221 (2) fastener material for type 1
cranes i acceptable if it is listed in table NOG-4221-1.

SECTICN NOG-4000 states the requirements for structural
components. The items found in the above reference are
considered by Ederer to be mechanical components and are thus
governed by SECTION NOG-5000 - MECHANICAL. Note that
these facteners do not appear in NOG Section 4000, but do appear
in NOG 5141 as mechanical components.. It is Ederer’s standard
practice to use SAE Grade 5 and SAE Grade 8 bolts in place of
ASTM A325 and ASTM A490 boits in mechanical design, The
two sets of bolts have identical physical properties. See the -
attached pages (3) for a direct comparison ofthe physical
propertizs. The mujor difference berween the two sets of bolts
(SAE v: ASTM) is that the SAE bolt allows for a morc

compac!. design.

Ederer see no benelit or iinprovement in the design in swaping out
the bolts other than to satisfy a rigid interpretation of the NOG
specification since the bolts are of equal strength.

A

-
2925 FIRST AVENUE SOUTH, SI'EATTLE, WA 88134 o P.O. BOX 24708, SEATTLE, WA 98124
TEL: (206) 622-4421 + EMAIL: ederer@ederer.com » FAX: (206) 623-8583

———r .
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FIC, 4—LOCATION OF STANDARD ROUND 2 IN GAGE LENGTH
TENSILE TEST SPECIMEN WHEN TURNED FROM LARGE SIZE
BOLTS OR SCREWS

to of greater thaa the values tor these propertics specilied tor the applica-
ble product sizxe und grade in Table 1. :

5.7 Common Tex Fixtare Deails—The grips of th tensile 1esting
machine shall be self-aligning to avoid side thrust on thi- specimen.

The wedge shall have u minimum hardness of Rockwall C45.

The hole in the Exture or washer used under the heid of bolts and
screws during proof load and tensile testing shall have the tame clearance
as that specified for wedges (paragruph 5.5.10, =~

Wedges, nuts, and Rxtures into which bolts, screws, und studs are
threuded for proof load. tensile strenpth, und wedge tem: ile tesdng shall

SNF-7000 REV 0

4.05

/—R

GAGE LENGTH FOR
ELONGATICN
AFTER FRACTURE

]

F10, STENSILE TEST SPECIMEN FOR DOLTS OR SCREWS
WITH TURNED DOWN SHANK

have threads which are of the sume size. pitch. and tolerance alags ac
the product being tested. (Far standard products, Claes 3B talerancet ars
normally applicable)) For studs having interfeeence fit threads, wedges
shall be dxeaded to provide a fagerofror AL

6. Maorkmg—lnslatted halts, screws, and hex head <emy shal] be
marked with the grade identdification symbul shown in Table 1. In addition,
bolts and sarews shall be marked with the manufacurer's idendfication
symbaol. Markings shall he lacated on the top of the head, and may be
cither rased or depressed, at eption of the manufacturer.

Studs need noc be marked.

TAELE 5P R{XOF LOAD AMO TEMSULE STEENGTH EXFCHARDAENTSS

% Ol 1 Ovede 2 Groda 4 Icms-sws.z- Grads 51 ! Grode T Grodas §, &1, 2.2
Nownal Oy | : :
of Pradict | Shwsa | Preot | Temite | Froed | teaille | Moot | Temile | prat | Tomsita | Preat | Tomite | Freef | Tansibe | Proat | Temeze
ond Threods | Arma, Lood, | Strwngth| lowd, | Shength] lood, | Sorength| Laod, | Streogth| Lead, | Stengrh] Lead, | Strength| bood, |8
pe in I ) ™Y Min, Ib t Min, LB 1e Mla, 15 v Min, |b [ Sin, "‘I T Mln, I 1b Him, T
Mo, 632 ' aoceee | - - - - - — - - T | e | - - - -
32 Q018 | — — —_ - -— —_ - - 1290 1760 | — — -— —
10-24 60175 | — - — — —_ —_ — — 1500 2100 —_ —_ — —_—
12=24 00242 : — — - — — —_ — 2020 fees] — — — -
174-20 o8 1020 1700 1730 2220 050 MW o0 00| woo 3200 3350 4240 3850 4728
5/16-13 C.05%74 1750 3130 | . 2900 2530 2400 000 5 a0 | 4w0 4300 12500 030 8200 ras0
A1:8-1a QU773 2430 <450 4250 la S50 400 LAC0 300 [¥. ] vicq 8130 19 300 L pfe ] 11 e
T emtd 0.1043 2300 [or.} 530 7150 P00 | 12200 2050 | 12800 .50 | 12800 17200 | t4100] 123ca} 15e00
1/2-13 a.1419 4700 8300 500 | 10 9200 | 18380 | 12| wooo| 12100 ] 17060 | 149CA | 18900] 17coa| 2300
871412 0.122 4000 19 900 10 GO 13130 11 8OO 20 P00 1§50 00 15500 7t 8pa 1% 100 24200 210 27 359
LYETY 0.270 7a3a | e | 1740 | e r47001 23400{ 1920 | 700 19200 { 77100 ¢ 7A0G| Q100 I7ICQ) I VOO
374t 8334 000 | 20000 | 1830 | 24720 | 21700 3a40e| 23.00)] W10 — — 00| La0! L] 010
7/8=7 0.442 15200 1 27700 | 15200 | 272 0000 | A7t100{ dexnl «s,um —_ — a3 00| 61400 I T LN Lm0
1 = 0.60% 0 | 35400 F 000 | 6430 | J94Q0| ¢p70q | TI S0T 727001 — - 634600 | 80| 1770319 909
t-178=7 0.782 WD 4% &0 24 X A8 §00 49.@ 8> 700 54 500 3100 \— — mica| 1oy 200 Placd | 114 400
L1y a.547 32000 | 53100 | 12000 | 22120 | stoo0|1teegl MTml 0170 = -— 161700 | 127700 1 114300 | 148 &0
1.3/8-4 1155 00| 49300 | I | 4232 | 75100 102800 R$fon| 121300| — -— 121300 | 123400 | 13880 | 1732
1.1/1-4 | 1405 Moo | 34300 | LA400 ] R4230 | 01300 1atenal tauemn| YaTEa|  — —_ 147 500 | 184000 | 168 600 | 21082
Bt Theood Sorles—Llif
Na. [T} 001015 — - - - - — - —_ asa 1200 —_ — - -
8-2a Q.01474 -_— — -— - — — - _— 1250 1750 -_— -— - b
1032 0.0207 — -_— — —_ — -— - —_ 1700 2400 — -— - —_
12-23 00248 — - - — - —_ - — 7200 3160 - - -— -
/428 aaies { 120 moo| 200 23| mp| wee| 3| aw| neal ax| 80| wasw am | 8450
S/18=24 0.0520 (0= 3500 200 4319 750 4700 4% 50| av00 50 4100 7700 90 700
1/3-14 %.0578 900 $250 4820 53] 7001 10100 74T | 9500 Fi¥2 | OS5 0| 11202 10 524 13 200
771830 a.1187 I900 7100 AS5) &ty TTO0 | 11450 | 1ot ta2o0| l0(60 | 14Tm § 12300f 15300 14260 _l.ig
1/2-20 a.1599 S 9600 00 | 11350 | (0400] 18400 1340) 19200] 13400 | 193200 | t6d00 | 21300 | 192 | 2
P/16~18 0.202 arco | 12200-[ 19200 | 15¢5 | 13ma] :mwe 1750l 24400 ] 17300 | 24400 ) 21300 | 27000 24400} 3040
/8-18 0.25 8450 | 15400 | 141001 18530 | 14e00] 29i00| 210] 0| 2100 | 0vo0 | 28900 Moo | Jo7og :ng
EYYEYS 03 12300 | 22400 | 20500 | 27420 | 24200 429} 0| oo T — — 20200 | 49400 | 44300 “m
7/8-14 o9 JAeO | 00 | 168 | W20 | Nt a0} waxn| atm| — = 400 | 7700 | 61100 nm
1 -1 aast 20900 | IPB00 | 21000 | 010 | L1a] Farm | mum) Meo| — —_ wag| sax00| Tre0| o
1 taum |04 | 2a00| 40700 | 22200 | 40720 | sa100] 78100) D] sise| — o | 7100] om0 | s1s0) 10190
Je1/a-12 a4 W00 | 51400 | 8200 | 51430 | 29ac0] emsool s13co| e —_ 900 | V13800 | 1627 ::s‘sg
1172 1073 | 15300 | 4400 | 350 | e4:00 | 70| 1mwa] mam|iaral = — | lzToo| laToa | 1280 e e
T4/8-12 138 Sun]| 7890 | Q40| 78530 | g4 15120] eraml ete| — —_— 100 17470 ol AL
1=1/2a32 t.2at 22 200 94 900 = x S4 520 D | MIEaf 117 154000 - — 164000 | 2103001 189

' 'Mlu-hwdb-u‘-nb-—q#h—Mhm#ﬁ\uhwdhodshmcﬂm:w“ﬁhh&olbyﬂ\amu-‘qdhw-

The s orea o sizey ond Pewod sarin ot Inchuced in Toble

#cpachy threads par irch, .
* Crudus 52 ond £.2 oppRanhle re sized 174 through 1 i,

F

I.)ﬁ"'

3 a7 be computed from the formuior &y = 0.7884 [0 - 2T4] whery D equals nominal diomarer in inch, ond n
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TABU: 5 TenaRe Requirements for Full-Size Bots

2 Arsmatve Proal
Bolt Sicw, Theeods - Tarsla Load.* f e -any Load.® rrin,
par Inch, and Sa- Streds Area.” in? ot —_
ries Designation . ] ‘ - ‘ Langth Messure- Yie Strergn. .
o max mant Menad ' Lathod a
Colurn 1 Coimnn 2 ' Cowmn 3 Colurnn 4 - Colmn § Coumn 6 !
13 UNC 042 : 21 %0 26 150 17 €50 ‘ 18 560 ;
W11 NG 0.226 : 1 90 38 400 27 100 29 400 .
¥,-10 LNC 03 50 100 : 5§ 8OO 40 100 43 400 1
.9 UNG 0482 69 300 72 550 55 450 / 60 1ca i
1.3 UNC 0.606 £0 900 103 000 72 709 73 A00 o
1T UNC 0.783 174450 123 700 91 450 99 200
148 N 0.750 118 504 134 300 94 800 102 700
1V UNC 0.889 145 350 . 184 750 116 300 126 000 ms
el N 1.0¢0 150 000 ’ 170 &9 120 000 120 ¢co sar
1¥r6 UNG 1.185 173 250 186 3s0 128 8600 150 200 :
1308 UN ' 1233 185 009 209 800 148 000 163 200 pu
15 UNC 1,405 210 750 238 850 164 600 182 60 4%
18 LN 1,492 223 &0 253 650 * 175 650 - 194 000 for
A The stress aroa it caiculsted ac toliows: 110
A, = 07854 [0 = (0.974YmP |
whare: . .
At = stress area, m.®, b<:l
0 = nomenal DO LiZze, ang 1T
n = vecds per wicn. 1reje
(as
¥ 1 oads tebutated and joads 10 e usad for tests of hibize boits larger than 1% in. in dametsr 2re Basad ¢ e 1OIWG! {Sa
Bon Sizs Corrma 3 Cadumn 4 ' Calrn § pepm— AQ
At 1% in.. inct 150 000 pxi 170 000 gl T 120 000 psi 136 000 pi E?
_ mo"
strengtn. vield strength, reduction of area, slongation. and 10.4 Machined specimens shall be tested in accordance|insy
hardness. ‘ with the method deseribed in 3.6 of Method F 606. reje.
9.4.4 From cach shipping lot. the mininium number of 10.5 The spesd of testing as determined with a fres-|
wests of each required property shall be in .iccordancs with  running cross head shall be a maximum of 0.125 in./min for|ance
Table 8. the bolt proof load determination, and 2 maximum of | fused
9.4.5 1f any 1est specimen shows defective machining, it in./min for the bolt tcnsile strength determination, ,
mav be discarded and another specimen submstituted. 2 "_
9.46 A copy of the inspection test repont for each  j1 1 : : i i =
S - : . Magnetic Particle and Viszal lospection for Surface
shipping lot shall be furmnished 10 the purchaser when Discontinujties 'u“f
specifisad in the order. lodividual heats of sies! are not S . C s m;
identified in the finished product. . ) 11.1 Boits shall be eafamm.ad by magnetic pardcle inspec- sha!
tion for longitidinal discontinuities and transverse m'ack.s. Tar
. : and shall conform to an AQL of 025 when inspecied infin
10. Test Mcthods accordance with the sarmpling plan described in .8, Eddy-eons
10.1 Tests shall be conducted in 2ccordance with Method ~ SUITeRt inspection may be substiruted, at the option of thet
F 606. ) manufacturer, for the 100 % magnetic partcle inspection|qys
10.2 Prool ioad testing of bolts tested in full size shall specified in 11.4.1 and 11.4.2, Drowdcg that J.h;ﬂ bolts, ai::é :g
preferably be conducted in accordance with Method 1,  ©ddy current inspection, are subsequently randomly samp el
Length Measurement, described in 3.2.3 of Method F 606, g.ccord.t_ng 10 Table 9 aod subjc?tod to the magnetic particle
10.3 Bolts tested in full size shall be ested in accordande ms::hecuon a.r;d ,mmﬁ"" requxcrgmcnq '°;'5 f ;‘:‘w’b? Z‘t'f;‘;:' TA?;
with the Wedge Test method described in 1.5 of Method F I the case of dispute, the magnetic particie test shall govers.
606. Fracture shall be in the body or thriads of the bolt, T 7 La'- Stre With Acceptance and —
- lu . E . u
without any fracture at the junction of the hiead aod body, "5‘-5“ 7 Production s"l TS on of Mechanical and
. ) Dimensions! Requitements
TABLE 6 Ternsile Requirermants for Specimens Machmed from ‘ yym—e— M
. ' - Bolts ) Lot Sze Sanpla Sze s Numbor |
i Tenale view | i 2 o 1
_} swgm, ‘svwm! o 2ot | Recucton odeltrg x p 1 s
Bovt Se, in, |} P , o2 . I of Area, 0 1. .
i oat] 20 rrwm, | ‘% 151 0% 200 k) . o
[ ma | max | mapul PF e 1 201 0 35 OGO s 0 1 uy
. L TP ' 35 001 150 000 13 0 1 .
VelalWhin, g 150000i17000071130000; 14 | 40 150 001 and avee 2 ° LI
A 98

] | . | A 121
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) A32s
i - .
1 TABLE 3 Harucowss Raqulremormts fa' Boltx TABLE 5§ Tensile Reculrements for Spacitiens Machined (rom
': Harenoesy Ny e Boitz )
Balt Sies, . Bl __RosowaC Terzie s:::m Gogasen —
Min Mt Min Max Sett Sxa, in. m {0.2 % Obeat) ?ﬂf"’:' at Arss, mm, %
¥t 1. ind 248 ey ] 24 as — i, pai 4 .
14 18 114, ingd 223 2 19 3t - We, 1¥and 105 600 81 000 14 e
- - 14

bolts and nuts are zinc-coated, and the nuts Jubricated, prior
1o shipment. After the rotational czpacuy tert, the assembly
shall show no signs of failure. Failure is defined as (/)
mablhry to assemble o the nurt rotation specfied in Table 8
! or by an inability to remove the nut following the test, (2)
i { shear failure of threads as determided by visual examination
! of boit and nut threads following removal, and {3) torsional
i failure of the bolr Elongauon of bolt, in the rareads between
1_ the nut and bolt head, is to be expected ot the required
! rotadon and is not 1o be classified as a failun:.
;6.6 When hot-dip zinccoated Type 2 bols are supplied,
i they shall be tension tested after galvaniring in acvordance
T with 6.2 or 6.3 depending on the diameter. ‘The number of
" 1ests from each lot shall be in actordance with, 9.2.4 or §,3.4.

7. Dimensions

7.1 Bolts with hex heads shall be full-bady bolts con-
forming to the dimeasions for heavy hex :uructural -bolts
specified in ANSIJASME BI8.2.1 (see S1).

7.2 Threads shall be the Unified Coatse Taread Series as
specified in ANSI/JASME Bl.l. and shall have Class 2A
tolerances. When specified, 8-pitch thread serizs may be used
on bolts over { in. in diameter.

TABLE 34 Temile Requirements f6r Full Sze Bolts

Bolt Gize, ProgtLesd®  Ademative
TITRaCe per . 4 Tenside Length Proot
taeh end Sur-v:; A7 srener?  Meuw  Loxed Yied
- Sanis Desige - min, pxf merT Strergtny
___ naten Metrcd Medrod, min
Calurmn 1 Conrrn 2 Cobann 3 Colurrs 4 Cciuron 5
13 NG 0.142 17 050 12 @30 13 030
. ¥ 11 UNG 0226 27 1o 19 2k 22 800
L Ve 1Q UNC 0.224 43 100 28 40 X 700
n %5 LNC 0.452 E5 4.50/ 39 210 o 42 500
12
in 18 UNC 0.606 72.700 51 50 43 TL0
i TRT UG 0,753 DN =K 4L 1
I TS W 0.750 82 550 53 40 5 000
=3 TVamT NG 0.9449 101 700 1 N 78 5
se!  TVmBWN 1.000 108 0G0 74 00 81 000
. swswnc 1.155 121 200 8§ W0 9 850
e 1¥-8 UN 123 129 %200 9 2l 95 470
il 148 LNC 1.408 147 500 154 Xa 113 800
: 1028 Ly 1,482 156 700 110 40 120 850
4 The T3ess area & cxicuiated &4 fefows
0t A3 = 0.7854 [0 = (0.9743/m)2
whexy:
€T | A3 = straza area, 2,
0 = pamingl bot sze. 30
e = treads por oy
10 | % Losds tbniated arw bated on T feliowing:
y BSort S, in. Conamn 3 Coigrn & Cairmn §
injol,ina 120 000 ps 85 000 pei 92 00 psi
1] te 1% i 105 00Q ol 74 O py B 000 psi
4

57

7.3 Unless otherwise specified. bolts to be used with nuts
or tapped holes which have been tapped oversize, ia accor.
dance with Specification A 563, shall have Class 2A threads

before hm-d.lp or mechanically deposited 2zinc coaung Afer
Zinc coating, the maximum limit of piteh and major
diameter may cxcccd. the Class 24 Imm by the following
amount:

Dimeter. in Oversize Limie, in!
Uo 10 Y. laed 0.0l4
Over Vs to L. ind 4.021
Over t 0.031

4 Thae viluet ure the mme 26 We miumum overtiopmg Tequired Jor
ringcoated nuty in Specification A 353

7.4 The gaging limit for bolts shall be verified during
manufacture or use by assembly of 3 nut tapped as nearly as
practical 10 the amount oversize shown above, In casa of
dispute. 2 calibrated thread ring gage of that same size (Clags
X tolerance. gage tolerance plus) is to be used. Assembly of
the gage. or the nut described above. must be possible with
hand effort following application of light machine il to
prevent galling and damage to the gage. These inspections.
when performed to resalve disputes, are 10 be performed at
the frequency and quality described in Table 6,

8. Test Vietheds

8.1 Tests shall be conducted in accordancs with Method F
606,

8.2 For tension tests a proof load determination is pre-
ferred conducted in accordance with Methed . Leagth
Measurement, of Method F 606.

2.3 Bolts tested in full size shall be tested in accordance
with the wedge test method described in 3.5 of Method F
606, Fracture shall be in the body or threads of the bolt.
without any fracture at the junction of the head and body.

8.4 The speed of testing as determined with a free-running
cross head shall be 2 maximum of ¥4 in/min for the bolt
proofload deermination, and & maximum of 1 in./min for
the bolt tensile-swength detecminariot.

.8.5 The zine<coated bolt shall be placed in a steel joint
and assembled with a zinc<oated washer and a zinc-coated
aut with which the bolt is intanded to be used. The nut shall
have been provided with the lubricant described in 4.8 of
Specificaton A 563. The joint shall be one or more flat
structural steel plates with 2 total thickness. including the
washer, such thas 3 to § full threads of the bolt are located
between the bearing surfaces of the bolt head and nut The
hole in the joint shall have the same nominal diameter as the
hole in the washer. The initial tightening of the nut shall
produce a load in the bolt not less than 10 % of the specified
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" DE&S

A-8002-081

HANFEFORD

P.O. Box 350
Richland, WA 99352

May 19, 1998 DESH-9853935
MHM/BTR-125
Cask_X Crane_X

Response Required
Yes
Mr. R. J. Roberts
Foster-Wheeler Environmental Corp.
3200 George Washington Way - Suite G
Richland, Washington 99352

Spent Nuclear Fuel Project Canister Storage Building
Multi-Canister Overpack Handling Machine
Purchase Order #MDK-SDX-452656

Dear Mr. Roberts:
DESIGN VERIFICATION

Technical Direction
_X_ Technical Request for Information from Vendor
___ Transmittal of Technical Information to Vendor
o Conveyance of Conversation or Meeting

Other

DE&S Hanford, Inc. (DESH) has reviewed the design verification procedures
and practices for the design of the Multi-Canister Overpack (MCO) Handling
Machine. Concurrent with Final Design Report, DESH requests submittal of
the Ederer design review checklist documentation by independent reviewers
and the GEC-Alsthom Change Design Review Form completed by an independent
reviewer for each design calculation. Design Verification is part of Basic
Requirement 3, Design Control, of the American Society of Mechanical
Engineers (ASME} Nuclear Quality Assurance Requirements (NQA-1), which is a
requirement of contract Clause B04. The calculations also must be submitted
according to section 4.2.3 of specification HNF-S-0468.

If you believe there is a change to the existing work scope as a result of
the above information, call D. E. Kidder (509) 376-7285 within five days of
receipt and notify him of your concerns. Do not proceed with any work that
you consider a change without a notification from the Buyer in accordance

129



SNF-7000 REV ©

Mr. R..J. Roberts ‘ DESH-9853935
Page 2

May 19, 1998

with Clause 7.1.3 "Changes" and Clause 5.2 "Delivery, Completion" of the
General Provisions (Long Form - Revision 2) and Clause GO3 "Authorized
Personnel” of the Contract.

If there are any technical questions, you may call me at 376-0288.
Very truly yours,

Craig E/ Swenson

Buyer'g Technical Representative

Canister Storage Building Project

cs/rit

“FWEC - T. Gado
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SUPPLIER ASSESSMENT REPORT

Date: 23 September 1998

Company Assessed: Alstom Automation Ltd.

Address: Cambridge Road, Whetstone, |LE8 6L.H

Assessor: K.J. Bennett

Persons interviewed:

Tony Penn
Chris Carter
Alex Macmillan
Tony Viner

lan Brown

Summary of the Assessment:

The assessment was performed to confirm the tracability of Design Review,
Verification, Validation and change controls per FWENC QAPP Section 3 . (Hanford
MHM Project). Additionally, a review was performed to determine the status of MHM
associated QA/QC Plans and Data Packages.

Page 1 of 5

Quality Assurance Engineer

Chief Engineer
Lead Design Engineer
Project Manager

Manager Quality Control

The meeting was conducted to the following Agenda:
1) Introductions/Opening Meeting.
2) Procedures Review
3) Audit of selected calculations and records
4) Close out meeting.

Summary of the Assessment findings:

o o

{e] CTence:

Control ofworkProcess
(FWENC QAPP Section I1T)

1. Verification activities on
analysis and calculation were
performed by individuals or
groups other than those who
performed the original
activity

Design Quality Plan
Design Reports
Design Review Sheets

Alex Macmillan
M. Blackbourn
1. Spence

See, ONCI1,2,3and 4 below

2. The method of
verification to be applied was

Design Review sheets
NQA-1 Requirement 3

See, ONC1,2,3and 4 below

specified and documented.
: Alex Macmillan
M. Blackbourn
3. A history file was Thermal Analysis file See, ONC1,2,3and 4 below
maintained which provides a | Shielding Analysis file

record of review and
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SUPPLIER ASSESSMENT REPORT
Page 2 of 5

| approval. | M.Blackbourn | [ | | !

Observations, Comments and Notes

OCN1; The Alstom Quality System is certified to ISO 9001. The project requirement is
for QA to be applied to the level and requirements of ASME NQA-1. In all discussions
Alstom were adamant that the judgment of the executed work could only be made
against the requirements of the level required by the project i.e. NQA-1

OCN2; The findings noted in the table above reflect that, the system as audited and
assessed, met the requirements as stated by the project

OCNS3; If the audit had been conducted to the letter of 1ISO 9001 there would have been
notable comments as the scheme of their own procedures had not been fully followed.

OCN4; At the opening meeting the question of terminology was raised and it's influence
on the QA execution on this project. Below listed are the agreed terms by which the
assessment was conducted.

Design Review: The process by which the required calculations are produced, verified
and approved to be issued to the client. The final product being the Review Report.

Verification: For this project to comply to NQA-1 wherein the methods of Verification
are noted as, Design Review, Alternate Calculation and Qualification Test, of which any
one or more can be used for this purpose.

Validation: The testing programs to ensure compliance to the specified requirements.
Alstom advised that their policy on this project was that Design Review would be
carried out in accordance with the Design Quality Plan; that the Design Reviews
represent the Verification. 1t would be at the discretion of the Lead Engineer or

Engineering manager whether alternate calculations or independent verification from
an "outside body” would be required.

ASSESSMENT DETAILS:

Reference Documents:

a) i1SO 9001; 1994

b) NQA-1

c) Alstom Quality Manual; MSP Mzanual Rev.3, Nuclear, Marine and Division.
d) Codes of Practices Manual

€) COP 103 Design Calculations
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SUPPLIER ASSESSMENT REPORT
Page 3 of 5

Assessment Execution:

1.0: Introductions and opening meeting

1.1: The purpose of the meeting was explained and the agenda for the visit discussed.
No objections were raised and the assessment visit proceeded. Alstom stated that as
the project requirement was for a Quality Assurance system to comply with NQA-1,
they did not claim that the findings would necessarily meet the requirements of the
letter of ISO 8001.

2.0: Procedures Review

2.1 A review was made of all the listed reference documents in relation to the design
control features and notes taken for future reference in the execution of the audit.

2.2 A discussion followed wherein Alstom were asked to demonstrate how the selected
parts of their procedures worked in practice. The first level document and the prime
control reference is the Design Quality Plan with a second tier of Design Reports and a
third tier of Design Review sheets which are supported by calculation worksheets in a
workfile.

Design Quality Plan
|
I
Design Report Design Report--------------—----Design Report
| I !
| I I
I I I
Review Sheets Review Sheets Review Sheets

Examples of the various documents were seen and the routing for the checking
process was demonstrated.,

3.0: Audit of Records.

3.1: The following calculations were traced from the request by the Lead Engineer
(Alex Macmillan} to the appropriate Section Head through to the design engineer who
carried out the work back to the Checker ( IE: The person delegated to review the work
of the Design Engineer and carry out cross reference calculations if necessary).:This is
then passed back via the Lead Engineer to the Reviewer ( Usually Alex Macmillan).
ESL/R (96) 083 Seismic Report

ESL/R (96) 085 Shielding Report
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SUPPLIER ASSESSMENT REPORT
Page 4 of 5

ESL/R (96) 002 Thermal Report. -
ESL/R (96) 99 Mechanical Design Report

3.2: A fuller review took place of the files related to the Seismic and the
ThermalReports.

The detailed worksheets and calculation worksheets were seen to be present.
However, the level of documented work did not extend to documented evidence of
cross analysis or comparison analysis, although it was stated by those interviewed that
this was definitely done.

Again on the question of computer initiated calculation it was stated that Calibration
took place by running the software manufacturers verification program and by cross
check analysis but this was not documented.

Despite these comments, the level of documentation available met the project
requirements.

3.3: Design change practices were reviewed and it was confirmed that a change having
an impact on the calculations sets in motion another round of reviews resulting in an
additional report with 2 unique number that is then recorded on the Design Quality
Plan.

4.0: Close Out Meeting

4.1: Alstom were advised of the initial findings of this visit. Although the program met
the requirements of NQA-1, if the visit had been an audit to comply with their own
quality system (ISO 9001) there would have been a number of Observations related to
the lack of compliance to their own procedures. Quality systems should not operate on
a multi level basis. No comments or objections were raised on these findings and the
visit was terminated.

5.0: Review of Quality Test and Inspection Plans.

5.1 A comment was made to Alstom that despite all activities on the Quality Test and
Inspection Plan being complete none had been “signed off” by any of the inspecting
bodies including their own. Alstom explained that it is their practice to record all
inspection activities on the * Job Control Sheet” and on test reports. At a later date the
QC manager reviews all the steps indicated on the plan ensuring that all Job Controi
Sheets and Test reports are present and correct. If all is in order he then endorses the
Quality test and Inspection Plan. A random review was requested but none of the
desired documents could be retrieved from the system. An example of one sheet was
retrieved and was not complete in it's detail.. There was evidence of “sign off’ by Merz
and Mclelien and FDNW representatives.

5.2: In the close out meeting this was raised as an observation of undesirable practice
and a lack of tracability at this stage.

6.0: Review of the Data Package Status
6.1: The Data package was seen to be approximately 85% complste in content.

However; many documents still remained to be endorsed by the inspecting bodies. The
comment was made to Alsthom that many of these documents could have been
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SUPPLIER ASSESSMENT REPORT
Page 5of 5

endorsed on an ongoing basis. This would have made the endorsement more topical
and have saved a lot of time at this stage.

ATTACHMENTS:

1) Draft version of rev. 3 of the Design Quality Plan.

Report Ends
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Swenson, Craig E

From: T_2_King_Anderson@apexc.rl.gov
Sent: Monday, October 26, 1998 6:06 AM
To: Craig_E_Swenson@apimc01.rl.gov
Subject: Re: FDL SUPPLIER ASSESSMENT REPORT

King,

hereto attached Is the revised edition of the repor of the assessment
visit to Alstom.

Please see my comments to the notes below.
Regards

ken

Reply Separator

Subject: FDL SUPPLIER ASSESSMENT REPORT
Author: T Z (King) Anderson at ~HANFORD14B
Date: 30/09/98 14:53

Ken,
Appreciate the opportunity to review this draft.

Craig wondered if we would be open to additional questions on the
following two items?

OCN4 - should we indicate that terminology was determined to not be an
issue?l have added a senience stating that what was presented met project
requirements.

3.2 - should we indicate that lack of documentation is acceptable
based on procurement reguirements imposed? Done.

Editorial:

Summary of Assessment - suggest rewording slightly for clarity,
possibly two sentences.

Example: This assessment was performed to confirm the
traceability of Design Review, Verification, Validation and change
controls per FWENC QAPP Section 3 (Hanford MHM project).
Additionally, a review was performed to determine the status of MHM
associated QA/QC Plans and Data Packages.Done.

OCN1, 2.2 and 4.1 - shouid "Alstom were"” be "Alstom was"? | always refer 1o
companies in the Plural representing the Body Corporate.

3.1 - should "Section Head Through" be "Section Head through"? Also,
what does "NB" stand for?Done

1
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3.2 - first sentence seems 1o be incomplete (...and the Thermal ? .).
Also third sentence appears to have a line feed after "However,".Done

5.1 - should "signed Off" be "Signed Off" or "signed off"?Done.

King
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ALSTOM |

AUTOMATION

Foster Wheeler Envirenmental Corporation ’ Our ref: JH4483/542/NRR
3200 George Washington Way NO REPLY REQUIRED

Suite G . Your ref: 1510-676
Richland

WASHINGTON
99352
United States of America

22 September 1998 .
For the gitention of Mr Randy Robarts
Dear Sirs,

JH4683: HANFORD MHM
DESIGN VERIFICATION OF THE MHM FINAL DESIGN ANALYSIS

We refer to the e-mail dated 14 September 1998 from Craig Swenson requesting the design
verification forms for the 100% Design Analyses and an explanation of how ALSTOM's procedures

meet the requirements of NQA-1, saction 3. Please transmit the contents of this leiter o DESH in
response to that e-mail request,

The general requirements that define how we have performed the MHM design vatificafion are:
. The MHM engineering design work at ALSTOM has besn carried out in accordance with our

company Quality Procedures which invoked the use of the Engineering Managsment System
Procedures, monual revision 3.

. Project specific QA requiremants are coverad in our Project Quality Program PQP5366. The
PQP ensures that specific QA requiraments prescribed by the purchase order are invoked in
the contract. ' .

. The QA requirements for the MHM Engineering activities are listed on the project spacific

Design Quality Plan 36250548 which identifies the design review and submission
requirements as part of the overall design verification process.

¢ Design Control procedures are spalt out in the Engineering Management Sysism Proceduras,
manual revision 3, sections 4.1 to 4.8 Inclusive. During the course of the MHM coniract
these procedures hava been satisfactorily audited by both FWENC and DESH/FDNW for
complicnce against the requiremants of NQA-1. FW have a capy of the ALSTOM Engineerirg
Management Systern Procedures, manual revision 3 and DESH are recommended fo review
those specific sections of the manuot for further detail. Wae balleve that Mike Mahaffey may

EAWPSTVORS\U4ABNOUTGOING\LETRAR 342 . ; JH44B3/542, Paga 1
AMLSTOM Automation Lid
m‘r Foad: Reglatared Offices
Luicatter, . Combridge Rood,
LEaSLH, Whanton,
Englend. Letcastar, _
' Englond,
Tol: +44(0)1142750750 . 27
 Foa+44(011 142750787 Regieivredin Engiand te. 2435
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already have been given a copy of those sections of our manual during visits to our facility.

The 100% design report and supporting output consists of the following type of onalyses:

a. Hand design calcu!aiions which use recognised text-book formulas end/or design code
formulas to prove compliance with the design cede raquirements.

b. Seismic analysis modelling and calculations which require specialist knowledge of ANSYS
finite element modelling and stress analysis.

<. " Shielding onalysis requiring spacialist knowledge and computer programs.

d. Thermal analysis requiring specialist knowledge and computer programs.

We can demonstrate design verification of the 100% design analyses has faken place by reference
1o the following practises, output documents and actions:

1. Initia] hand caleulations are done ot the design scheme stage by the designers to get the
component dimensions. During preparation (or affer completion) of the detall manufacturing
drawings the formal calculations for customer submission cre prepared by the Technical
Services Group. These calculations are then independently checked by a professiona! grade
engineer in that department. These checks are not only arithmetical checks but also consider
the validity of alf the input data, the methodology, the assumptions and the way the resulis
have been interpreted, Corrections are incorporated before the: calculations are sent to the
design department for final review. This is review number 4683/471/002. This procedure
fully meets the requirements of our Engineering Procedures and fully meets the requirement
of NQA-1, section 3, paragraph 4: Design Yerification, '

2, The speclalist knowledge required for the seismic, shielding and thermal computer pregrams
ond input/output manipulafion is contained within our Technical Services Group. The output
assoclated with these analyses requires the same specialist knowledge to perform an
engineering review and sc the oulput is therefore checked and reviewed within the
depariment by an Independent engineer of equal or higher status to the originator. Again
validity and sourca of the input data, the methodology, the simplifying modelling assumptiors
and the intarpretations of the results are of prime concern to the reviewer.

Copies of the following documents are attached in support of the above claims:

. Design Quality Plan 36250548, shest 1.

. Document Design Review sheet 4683/437/003: Shielding Analysis Repart ESL/R{96)085

. Documant Dasign Review sheet 4683/437/004: Thermal Analysis Report ESL/R(97)009

. Document Design Review sheet 4683/471/002: Design Calculations

. Document Destgn Review shest 4683/471/022: Design Calculations Report ESL/R{96)099

. Docurnent Dasign Review sheet 4683/401/025: Seismic Analysis Repon! ESL/R(96)083

n\mimmmmmmm JH4683/542, Page 2
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PRI Y]

ALSTOM

in addition, we are due fo be audited by Fluor Daniel, UK, on Wadnesday 23 September 1998, when
our engineering verification procedures will be reviswed against the contract requirements. The
results of that cudit will, we assume, be fed back directly to DESH.

Yours faithfully
For and on behalf of
ALSTOM Automotion Ltd

------------------------

C.C.CARTER
Chief Engineer
Nuclear and Power Businass Sedor

Enel.
cc: M.FAWCETT
A.MACMILLAN
LAWPEIVOBS\LLSATCUTGOING\LETRAR b4 2 JH4683/542, Page 3
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-GEC ALSTHOM ENGINEERING SYSTEMS LTD

DOGUMENT DESIGN REVIEW

Title .
HANFORD MHM PHASEINN: SHIELDING ANALYSIS

Drawing / Specificatlon / Issus
ESL/R(96)085 Dratft Issue B1

Supplier

Contract Reference
4683

Scope of Review Requirad

Reviaw technical content of report for suitabllity for Incluslon in the
final dealgn submisslon
{Note: Changes from lssue A are sidelined in this updated draft

verslon of the report Colour vers!ons of contour plots have been
e-malled to you today)

Related Documents

DJl 4683/471/4581 lssue A
DQP 36250548 |asue B

Requested by: PAUL SYMONS
Date requested: 2nd Juna 1998

Office: THERMAL & PHYSICS ANALYSIS
Date Review Required: Sth June 1938

SO A ARG R NN s T FONERTON m’““\“

Revlewer's Comments (Nil Returns Required) .
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\

4‘*-6'-: Mu.'luw Date 2

Reviewer's Signature; .
i -~ -.( @

e

Date:&. 5 . 4X.....

Eirculation for Review
£C CARTER
M BLACKBOURN

' ate of re¢irculation to Reviswers after close out of comments
Ll AN :

L
Lead Eng Signature: | Mm\:—-

Ceoentract / Saectlen No, / Serial No,

..4883../..437../..003,,

---------------

Sheet 1 of [
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- /ﬁ 'GEC ALSTHOM ENGINEERING SYSTEMS LTD | DOCUMENT DESIGN REVIEW |

Tite Drawing / Specification / issue
J HANFORD MMM PHASE[I: SHIELDING ANALYSIS ESL/R(D5)085 Draft lasue 81
Suppller Contract Reference-
4683

—

i Scope of Review Required ‘ Related Documents

!;Revhw technlcal caniant of report for suitabillty for inclusion in the DJI 4683/471/461 Issue A !

:final design submission DQP 36250548 {asue B )
<(Nole: Changes frem issua A are sidelined in this updated draft '
verslon of tha raport. Colour versions of contaur plots have been
ie—mal!ad to you today)

Requested by: PAUL SYMONS Office: THERMAL. & PHYéICS ANALYSIS
‘Date raquested: 2nd June 1898 Date Review Required: Sth June 1958

Reviewer's Comments (NIl Retums Required) Deslgn Declsion
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GEC ALSTHOM ENGINEERING SYSTEMS LTD

DOCUMENT DESIGN REVIEW |
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ML ALD I IUM ENGINEERING SYSTEMS LTD | DOCUMENT DESIGN REVIEY
Title _ Drawing 7 Speacilfication / lssua —
HANFORD PHASE 3 MHM - THERMAL ASSESSMENT REPORT ESUR(87)9 DRAFT ISSUE B1

:
|

|

Supplier

Coniract Refarance
jhassa

1

Scope of Review Raqulred

Related Documents
Review technical content of report for sultabiiity for inclusion in the

E Requested by: ian Spence
-4

DJI 4683/471/451Issue A
# | finat design submission. _ ] DQP 38250548 Issue B
¥ C C Carter . Pleasa note that your copy does not Include appendices
; A1,A2 & A3 (the =alcs) .
! C C Carter to advize regarding ESL or AA report format
Office: Thermal & Physics
Date requested: . Z - 4-33 Date Review Required:
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| PTLALS ITTOM ENGINEERING SYSTEMS LTD | DOCUMENT DESIGN REVIEW

HANFORD PHASE 3 MHM - THERMAL ASSESSMENT

Drawing / Spacification / (ssue
REPORT ESL/R(97)9 ORAFT ISSUE B1

A1A2 & A3 (the calcs).
C C Carter to advise regarding ESL or AA report format

C C Carter, Please note that your copy does not includa appandices

Suppller Contract Referenca T
h4e83

Scope of Review Raguired Related Documents

Raview technleal cantant of report for sultabliity for Inclusion intha DJl 4883/471/45Issue A

final design submission.

DQP 358250548 Issua B

Requested hy: lan Spence
Date requested:

Office: Thermal & Physics
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GEC ALSTIHOM ENGINEERING SYSTEMS LTD

DESIGN REVIEW

Contract Refarence

Hacdord MUM 4683,

Title s v MUM M—".’-ﬂf-‘-umn el Orawing/Spacificatlon/Issue R
:.i‘:kf Vo e e CO.,! CL--(G}iUt;.-:! . see IHT 2 ‘% 3.
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Related Documents
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DESIGN CALCULATIONS

E HANFORD: MCO HANDLING MACHINE - CONTRACT 4683

VOLUME 1
: ITEM CALCULATION CALCULATION TITLE ISSUE
, NO
! | Seismic Restraints 110/1 Jack Components. Screws, Nu‘r, Retaining A
General Plate/Bolt, Anti-Rotation Pin Stress Analysis -
2000kN Load.
110/2 Jock Components. Housing, Mounting Plate, A
: Studs, Nut Flange Stress Analysis - 200kN
| Lead.
! | Seismic Restraints 110/3 Traversing Shaft Drive Torque. A
Trolley : -
Seismic Restraints 110/4 Jack Components. Tr;c:vers!ng Shaft and A
t | General Bearing Stress Analysis - Nermal Leads.
110/5 Jack Components. Traversing Drive Shaft A
[ Pinion Stress Analysis - Normal Loads.
110/6 Jack éamponenfs. Screw, Nut, Traversing A
Shaft, A.R Pin, Ret Plate, Bolis Stress Analysis -
Nermal Loads,
110/7 Jack Componenis. Housing, Mounting Plate, A
] Studs, Nut Flange Stress Analysis - Normal
Loads.
! Seismic Restraints 110/8 | Traversing Shaft and Locking Pin. Stress A
Trolley Analysis - 2000kN Proof Load.
110/9 Bolting. Assembly/Trolley Structure Stress A
Analysis - 2000kN Proof Load,
Seismic Restraints 110/10 Jack Components. Locking Pin Component A
General Stress Analysis - Normal Leads.
110/11 Jack Components. Anti-Rotation Assembly A

Stress Analysis - 2000kN Load.

iusmm |

2.
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HANFORD: MCO HANDLING MACHINE - CONTRACT 4683

DESIGN CALCULATIONS

VOLUME 1
Seismic Restraints 110/12. Jack Components. Locking Pin Anti-Rotation
General Rollar Stress Analysis - Normat Loads.
Turret 150/1 Hanford MHM Turret Assembly Bolted Joints.
Turret Tumntable 160/1 Hanford MHM Turret Turntable Drive Mator.
Turret Locking Pin 170/1 Analysis of Hanford MHM Turret Locking Pins
during Seismic Conditions.

Base Locking Pin 180/1 Analysis of Hanford MHM Base Locking Pin

: during Seismic Conditions.
Shield Skirt 200/1 Hanford MHM Retractable Shield Skirt:

! (453/961A -3-
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MHM Routing/Distribution/Action lfems

Date Recelved: O‘U/ 2.22Y.
S D ROUTING/DISTRIBUTIO

Project Manager (R. Roberts) '@
Project Manager (T. Gado) =l
Project Englnesr (C. Nash)

Quality Assurance (8. Viskup)

Project Flles (File #1510-___) ‘%L

OPTIO OUTING/DISTRIBUTIO
GEC ALSTHOM ENGINEERING SYSTEMS LIMITED

C. C. Carter
A. MacMillan
A. L. T. Vyner
M. Carter

oogo

EDERER INCORPORATED -

O

Paul Longthorpe
Paul McAfee

[

'FOSTER WHEELE CORP

Dean Tulberg
R. Gambuti
N. Wold

H0g

ACTION TAKEN:

‘ ~ ACTION TAKEN BY:

ACTION DATE:
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@ FOSTER WHEELER ENVIRONMENTAL CORPORATION

3200 George Washington Way, Suite G N P
Richland, WA 99352 | Facsimile
(509) 372-5800 o FAX (509) 372-5801 Transmittal

To: 4'_@ 4n éﬂfﬁ ASM Date: 1 B]‘-"W

From: Nickie Wold Recipient’sFax #: @ ~90;

Pages: (includes cover sheet)  Charge #

Message: [ Urgent O For Your Review [ Reply ASAP O Please Comment

Please call me at (509) 372-5822 if you have any questions.

We offer a full range of environmental services to complement our capabilities as a full-service
contractor. These services include:

Hazardeus Waste Scrvices Consulting and Engincering Services

e Risk-Based Management Services e Regulatory Compliance and Permitting
e Remediation Services e Natural Resource Management .

¢ Remedial Design ~ » Air, Water and Wastewater Engineering
e Assessments and Investigations o Ecological/Geoscience Services

e Operations and Maintenance o Economic, Social and Cultural Services
e Waste Management o Occupational Safety and Health

.Our mission is to conduct a global business directed toward cleaning up and protecting the
environment while facilitating economic growth, and to do so in a safe, compliant, cost-effective
manner. Of paramount importance to us is providing Client Service Quality which translates to
responsiveness and best value.

IF YOU DO NOT RECEIVE ALL PAGES, PLEASE NOTIFY IMMEDIATELY.

FAXTORM)
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é‘.l\.l.l P, g,

@ ""\y CORRESPONDENCE

To:  Distribution Date: October 28, 1998
From:  Craig E Swenson, Telephone: 376-0288
Buyer’s Technical Representative
And Design Authority

cc. J. M. Robinson, R3-11
M. K. Mahaffey, R3-86
T.Z. Anderson, B7-41
A. S. Daughtridge, R3-86
C. S. Haller, R3-11
CSB Project Files, S8-06

subject: MCO Handling Machine (MHM) - Final Design Report

The Final Design Report (FDR) was received from Foster-Wheeler Corp (FWEC) per the
attached transmittal letter. A confirmatory review has been performed that previous design media
incrementally submitted to DESH for review and approval was incorporated for the removal of
the inert gas system and that the functional requirement changes in specification HNF-S-0468
Revision 4, have been generally included in the FDR. The exceptions noted in the attached
transmittal letter have been received and are acceptable also.

Attachment:
Letter, R.J. Roberts, FWEC, to J.M. Robinson, DESH, “100% Design Report,” 1510-0382,

dated August 21, 1998,
A ‘ 4,«144,044»
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FOSTER WHEELER ENVIRONMENTAL CORPORATION

August 21, 1998
1510-0382

Mt. John Robinson v
Principal Procurement Specialist .

DE&S Hanford Company

P.O. Box 350, MSIN R3-11

Richland, WA 99352

SUBJECT:  100% DESIGN REPORT

MULTICANISTER OVERPACK HANDLING MACHINE (MHM) .
PURCHASE ORDER MJX-SDX—452656

Dear Mr. Robinson:

Twelve cop:es of the MHM 100% Design Package were provxded to Mr. Mahaffey on August 21,
1998, This satisfies Milestons Payment Line Item 49, Incentive #3 for delivery of the Final Design
Report. The attachment identifies those items that are included with the Pinal Design Report.

Please contact me at 372-5812 if you have any questions,

Sincerely,

Randal J. Roberts
Project Manager
Foster Wheeler Environmental Corporauon

RIR/drw

Arttachment

cc: C. Nash
D. Tulberg
N. Wald
File

3200 GEORGE WASHINGTON WaY, SUITE G, RICHLAND, WA 99352
TEL: 509-372-5800 Fax: 509-372-53_01

—,mmmanAaan WILY RAERTAT

OR/CZ2/RN 153
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' ATTACHMENT - FINAY, DESIGN REPORT :

The following documents form the 100% Désign submission:

1. BSL/R(96)065, Rev. D 100% Design Report
2. BSL/R(96)083, Rev. 1 MHM Seismic Report
3. ESL/R(96)085, Rev. 3 MHM Shielding Report
4. ESL/R(96)099, Rev. 3 Turret Design Calculations (Volume 1 and 2)
5. ESL/R(97)008, Rev. P Interlock Requirements Schedule
6. ESL/R(97)009, Rev. 1 MHM Thermal Asscssment
7. ESL/R(87)036, Rev. C . MCO Hoist FMEA
. B, ESL/R(97)043, Rev. A MCO Haoist Control System FMEA
" 9. 352F0031, Rev. 3 Technical Specifications

10, Turret Mechanical Drawings

11. Turret Electrical Drawings

12, Turret Parts List

13. Bridge Electrical and Control Systerns Drawings
. 14, Bridge and Trolley Mechanical Drawings

The following items were not included 25 part of the submittal:

e The Electrical Interconnect Drawings and Bill of Matcrmls are being revised and will be issued as a
supplement.

The Bridge Festoon modiﬁcanon is being redesngned and will be issued as a supplement.

The extract system final design details will be submitted following completion of the des:gn
modifications.

e The Bridge and Trolley Calculations were previously subrmtted and are not included in this
submittal.

W

FOSTER WHEELER ENVIRONMENTAL CORPORATION
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DESCRIPTICN: Design Element Review

TAG /ITEM CODE NO. N/A

NOR ISSUED FLUOR DANIEL FILE NO, LHP 004
ACTION REQUIRED SURVEILLANCE REPORT :
PHONE CONTACT PAGE 1 OF 3 _
SURVEILLANCE VISIT Y,
TO: KING ANDERSON ' P.O. NO: - 1510-678 { FOSTER WHEELER )
LOCATION: FLUOR DANIEL NORTH WEST ISSUED TO; FOSTER WHEELER ENVIRONMENTAL
(USA)
FROM: DOUG HARDIE SUPPLIER: GEC ALSTHOM -ESL LTD
' SUB SUPPLIER
CC: X BEMKETT LOCATION WHETSTONE, LEICESTERSHIRE
P RIDGEWAY FLE ¢
DScalen FONW REPORT DATE:03/07/97 REPORT NO.; DH004
ESTIMATED DATE NEXT REFORT: TBA
ALL ITEMS THIS P.O. ( UK CONTENT )
SCHEDULED TO COMPLETE BY: DEC 87
EQUIPMENT CASK HANDLING EQUIPMENT CONTACTS:

DEREK EARWAKER PROJECT QA/QC MANAGER GEC
A R PENN QUALITY ASSURANCE MANAGER DESIGN
GEC t -

D BURTON CHIEF ENGINEER HEAD OFFICE GEC
A MACMILLAN LEAD DESIGN ENGINEER GEC

S/O NO. : ' FINAL REPORT
® IN PROCESS REPORT [) RELEASE REPORT
) . DRAWINGS ATTACHED | .
SURVEILLANCE INFORMATION °
; .
| VISITPURPOSE:- ©- - , ) ,

-
- .

1To carry out an audit visit to determine effectlveness 'of the (GEC ESL) Design Verlﬂcatlon Programme as
applied to the work belng carried out on the Hanford MHM Project

2 Establish the effectiveness of the quality systems embloyed te control design activities on the Hanford MHM
Project as applied by (GEC ESL)

3 Establish the record of quality and quality status of design verification activities to date

Documentation used to support the vislt :-

-

Instruction fax dated 23/6/97 Signed T Z Anderson FDNW

Surveillance check list dated 06/23/97

Description specification from spec 0468

Applicable document list from specification 0468

Portion of FW PO ) :

(GEC ESL) code of practice for design calcutations

{GEC ESL) technical computing procedure, sect NMP 4.11 of Nuclear Marine And Defence management
system procedure

Conduct of audlt:-

Summary of visit i~

The audit was carried out at {GEC ESL) facility at Whetstone and a review o~f documentary evidence 1.n support
of the design verification procedures applied by (GEC ESL) '

K

The visit went well with the full co operation of GEC ESL. Design is well advanced and verlﬂcatlon activities .
have been carried out as per project requirements

The design control programme as applied by GEC ESL ,was found to be generally in line with the {(GEC
ESL) Design Quality Plan and internal procedures. On review of the documentary evidence, design
verification is considered to be generally satisfactory. it should be noted that the activity marked on the plan do
not reflect the actual status of the verification work carried out to date, however the verification activities are
ahead of the plan therefore this Is not consldered to be detrimental,

HABES 58 50BU SMAMIPROREPORTEPREINSPE DNWA.SAM
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FLUOR DANIEL FILE NO. LHP 001
INSPECTION REPORT PAGE .2 OF 3

b {Continuation Sheet) DATE: 03/07/97

.

, 1.0 Detail Report

1.1 Completed Check List Matrix:-

provides a record of review and
approval,

’l",

SUBJECT JACTIVITY EVIDENCE EXAMINED / OBSERVATIONS COMPLY
REQUIREMENT REFERENCE PERSONNEL CONTACTED |/ COMMENTS YES NO NA
CONTROL OF WORK
PROCESSES
{(FWENC QAPP SECTION 3) .
1. Verification activities are drawing checks { Drawing None ~
performed by individuals groups annotation )
other than those whe performed the [calculations (sheet annotattons
ariginal aclivity and signatures) :
2. The method of verification to be  |Design Quality Plan Not up to date as Y-
applied has been specified and per status mark up
documented. ’ \l
design job Instruction { Cales) None
N company code of practice design |None -\l
{caleulations
3. Review Of Drawings Is Being varlous drawings as held on None -\{
Carried Out As Required , “ead"system " and hard coples -~
4, A history file Is maintained which [Deslgn assessment register None )

1.2 Calcu!at'Ions reviewed

1.2.1 The following calculations were reviewed for compliance with the requirements outlined in the Table
Matrix abowve point 1, point2 & point 4 :-

Seismic restraints general, calculation Nb i10 112

Turrett, calculation No 15071

Base Locking Pin calculation No 18071
~Seismic restraints genera!, calculation No 110/1

Seismic restraints general , calculation No 110/7

Selsmic restraints general, calculation No 110/9

1.3 Design change contro!

t

1.3.1 design change control was audited to verify that this aspect of des:gn was being contrelled In an adequate i
manner as is required by SO 8001 4, 4 & 4.4.9, L

Drawing 35240637 Issue D was used as the exarnple. A change was Initiated to accommodate camber and Y
unevenness of concrete deck. The change allowed shield skirt Jack screws clearance at extremes of deck ‘ b
tolerances . The change to drawing was carrled out in the appropriate manner and the change authorised by B
independent check (as noted on the drawing amendment box). A note was added for additional manufacturing - 5
instructions ,These Instructions are verified as being transmitted 4o the sub supplier via a drawing transmittal o
and will be followed up by an officlal change to the purchase order, reference P.O. on Manthorpe No P403283 el
. L P . . LT

1.4 Design Verification Prdgramme CAlcs o

1.4.1 The method of valldating the computerlsed design verification programma was revtewed and verified.
Programme ANSYS VERS5.2 BY SWANSON A.NALYSIS SYSTEMS was used for the audit

H 88555508 SMMIPROVREPCRTSWREINSPAFDNW4A. SAM ) i - v ' | . ].56
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FLUOR DANIEL FILE NO, LHP 001
INSPECTION REPORT : PAGE.3OF 3
(Continuation Sheet) DATE: 03/07/97

3

Design Verification Programme

1.4.4

The programmae Is described as a general purpose Finite element programme for structural analysis Jheat
transfers, fluid flow and magnetics, The programme was validated against the ANSYS verification manual,
known GEC problems and the validation methods were as follows:-

Known Theoretical solutions

Known cemputer solutions

Experimental / test results

problems vmé,vm7 vm@ vm59 &thmz -us

o0Ow>

2ll the above are as per {GEC ESL) technical computing proceduré, sect NMP 4.11 of Nuclear Marine
And Defence management system procedure

Results were found to be satisfactory,

1.4.2 verification activities using manual calculations were verified as having been carried out in accordance
with the {GEC ESL) company code of practice Design calculations IssueA

2.0 Conclusion

Itis concluded that from the audit findings that the design confrol procedures , deslgn review procedures ,
drawing checking procedure calculation procedures and design verification procedures are able to meet and
have met project requirements.

S
"
PR TR

HAS8555508WSMAMIPROREPORTSWPREINSPFDNWA. SAM
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. Master of this Document held In GEC ALSTHOM ENGINEERING SYSTEMS LIMITED Drawing Reglstry

Plant ltem or System Contract 4683
MCO HanpLing M /CL H’ANF:O?.D /
Assembly, Sub-Assemblx. Cubicle Ref, Ete, Raised by:
' REampstoa.<
PereaeramLe Sugtd SweT, :
~ - Date: 2.9 /4/97 .
Initiation of Change Reason for Change (Technical)
Department Fyw To Accommonatz Camper Aub UNEVENESS ofF
' : M. Conerere Dece .
Reason (Tick as Appropriate} Mosiieamond Alowsg Saulns Suwzt Jace Segoed
Uesign Change v Ciancaner Ar Evraaracs ofF Duce Towaness .

0.0, Error
Additional Information

Aot Manutacture References i Basis for Customer Claim
Cutomay Request {Letter, NCR, otc) AEB/NO
Drawings Altered or Added Due to Modification
Orawing Number P;;:: %ftﬁ,}s" : Description of Madification R
[ 362A05S L i1 3 D I [ Nete |
362A0637 Sar | D |2 | eas 314 UPbaTten Remomalty,
362A0638  SdT | ol3 Nere?

7 Horess Moveh

- 02} was [I68] .
' ' 1593 was [€3.5]
¥ ! . Nore |

S Ass' Soi ‘
me-rmgb_ 132 wWas 228
2 o s BofosiTioneDd

D2/ was[ic8] ' \

~

Notes ~ and additional manufacturing instructions i \/ Principal 4 Wl z b
Procurement To AcTon. 0 - 2 g::rm g —"
Nere , ) 59 |FE| | Engieer
B62A0L37-1 ASSY Sot Jaew SurfeeT Fag. TS0 lEn Cm;nlln-
I= Tws Assy Has Baon MawodseTuged, ToE 5 g gﬁ — il
To Reponbant Uores May Be Leer IM. ay (&= | - S PR
- IR It ' '
e . ; D.0.
g : ks V| Sect. Leader % -ﬁ/ _
= Circuviation Qty. o . .- . B L ‘
o | AN Reclpients of Drys. . |Aslisted GEC ALSTHOM ENGINEERING SYSTEMS LTD U
: Tech. Publications 1 — L e ' o
o | Seares Offics 1 ' ' ) S i.
§ [Orrom | . MANUFACTURING MODIFICATION NOTE | |
13 L RALLL Froduct Ref, - Serial Number , Sheet No. l No, of Sheets
& 3672 07463 i L 158
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GEC ALSTHOM ENGINEERING SYSTEMS LID
DOCUMENT TRANSM!TTAL NOTE

dnqm 1 -~;r-n' v.-g.--.. -
D . .

From/7o: GEC ALSTHOM ENGINEERING svsrms L1D.
CAMBRIDGE ROAD, -

. WHETSTONE, * - .

LEICESTER. LES 6LH,

| w400 YERDON'

Tel. LEICESTER (0114) 275 0750

Tolax: 34811 Fox: (0118) 275 0787
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GEC ALSTHOM ENGINEERING SYSTEMS LTD

DESIGN JOB INSTRUCTION -

Contract and Job Title: )
HANFORD MHM PHASE 11 ST rees As

To: Me. D. Beufou
- Slhress OW

MCo Hoist Systen Gu-poonts |

Design Class & Quality Level Requirements:
Refer to PQP 5366 and
DQP 36250548

Target Dates for Completion

This I‘ff I‘?‘i?

Design Working Number: Budget:

Required output:

Design Job s},:ecification
Design Quality Plan A
Scheme Design Drawings
Detail Drawings

Design Report

4683221 452 1l uﬁ_w Glewlatons

Starting Data Reference Documents

WHC ENQUIRY SPEC. FOR THE MHM, REF
No, 0468

ESL OFFER TO FW E4730, DATED 8/5/96

FWENC OFFER TO WHC (Ref WHC O/No

MDK-SDX-452656) DATED 9/6/26 . L _
. . Note:  Itisthe responsibitity of the Enginaer/Office
. carrying out the work to recommend to the

" - originator any need to revisa this Instructien to

ASME NQA-1

S—o&\M 36 ?.4 05‘4.§
Ports /t&f’ 3.2 PoST8 and

WW@%

o~
S

.. take account of additional output require

identified during the execution of the work,

09

°©10

ments

Special Notes: See Slu.d_‘ 2 ’

Budget awareness is critical to the success of this, project and you must monitor your spend,

output and remaining budget. The issued budge

attacted.

t must be worked within,

Authorising Signature . Date

A. Mm% 24/6/077

Coples to: Issue
File 4683/471/099 A
A.MACMILLAN - :
No of -
shis:

DJI 4683 1471/ 4?5
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GEC ALSTHOM ENGINEERING SYSTEMS COP103 Issue A Pagelofd
COMPANY CODE OF PRACTICE Originator: A R Penn ;
K
DESIGN Div/Dept: QA Department
T 7

CALCULATIONS Autorising /g o
Signature ’ Date 5,10.92
- | — z/E/ ' ,

1.0 SCOPE
This Code of Practice defines the procedure for the preparation, scope,
content and control of all calculations performed by the Design Offices,
Technical Offices, Service Groups and Development Laboratories which are part
of the permanent record supporting development and design undertaken as
contract work. Calculations produced for -tenders and non-contract
development work that are to be filed in the record system of the Design
Offices, Technical Offices, Service Groups and Development Laboratories, will
be subject to checking only if specified as part of the job instruction or if
subsequently used as a permanent record supporting contract work.

2.0 IDENTIFICATION AND CONTENT

2.1 The Company's standard calculation sheets are to be used, namely:

ESL Form No. - 1650/1 : A4 size *Sheet'l to all calculations.
' .. 1650/2 : A4.size Plain continvation sheet,
- 1650/3 : Adisize 5mm grid continuation sheet.
-~ . 1650/4 : A3 size. 5mm grid continuation sheet.
 1650/5 : A4 size  Sheet 2 to all calculations
requiring computer information.
These make specific provision for meeting identification requirements and for | -
recording other essential information. R b

2.2 Sheet 1 of each calculation is*to be completed in accordance with the margin
notes, This sheet should be raised and dated at the beginning of the
calculation and the basic information required in boxes in the upper section
should be filled in at the same time. Sheet 1 will be progressively
completed as appropriate to the nature of the calculation..

2.3 A1l calculations are to be uniquely idéhtified in accordance with the system
operating in the office in question; the system should provide for
calculations to be numbered sequentially within their file.

2.4 Calculation sheets and inc]uded‘ifemé'afé'to be numbered sequentially, signed

and dated as the calculation progresses and the total number of sheets is to
be stated on sheet 1 at the completion of the calculation. The calculation
number is to be entered on each sheet to provide for traceability to sheet 1.

-l‘

- Form No ESL 154311
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2.5 Where graphs, sketches, and computer output are included in the calculation
each item must be identified in accordance with this procedure so that
traceability and collation sequence is protected. Endorsing stamps ‘are
available to hssist in the identification of these 'included items'. As a
general rule each sheet is to be identified, but computer hard copy which
remains as one piece or has its own unique numbering system need only be
identified on its first page.

The object and method statements on sheet 1 may be covered by cross
« referring to a subsequent sheet in the calculation or to an associated
document.

2.6 Calculations must be written with sufficient connective English and detail,
and be clearly presented, such that a person technically qualified in the
subject (but not necessarily familiar with the job) can understand the
analyses and review/verify the results without recourse to the originator.

-The results of calculations and conclusions shall be summarised and clearly

stated. The Results Summary Box on sheet 1 may be: completed by adding a
cross reference to a subsequent sheet in the; calculation where this is
appropriate, s

A1l hand calculations may be written in pencil unless specific contract
conditions require otherwise. - :

2.7 The following shall apply to calculations which will form part of the
' permanent.design record. . o~ . o 5
. ~
a) Authentication - Should,pencil written calculations be unacceptable as
~a- permanent record they shall be xeroxed and the front sheet carry
original signatures of the Originator, Checker and the Approver of the
calculation. ~ o ' ' '

A b} Alterations - Calculations written in ink, Xerox copied or output from | [
PC printer are not to be altered by use of correcting fluid (white

" out) or by ‘blacking out’. Crossing out is permissible provided the
detailed written matter is discernable, initialled and dated.

[
3.0 CHECKING

3.1 A1l calculations which are important to the final design must be checked for
mathematical accuracy and for correct transposition of data, i.e. data
extracted from curves and tables, and, endorsed to this effect. It is the
responsibility of the Lead . Engineer/Office Head to determine which :
calculations requiring checking. . Uhchecked calculations retained in the|. . &

" Design Record File are to be identified as unchecked and signed by the Lead i
Engineer/0ffice Head on sheet 1 of the calculation in the appropriate box.

3.2 Types of calculations that do not require checking can include the
following: _ )

a) Calculations made in the process of checking other work.

b) Scoping éalculations,ndt'reéhlting’difectIy or indirectly in the finmal
output. - S o ' '

Form Ko ESL 1643/2
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3.3

4!0
4.1

5.0

5.1

5.2

6.0

6.1

6.2

6.3

The checking of calculations is to be carried out by a person other than the
originator of the calculations. The Lead Engineer/Office Head advises .the
nominated checker as to the extent and method of checking taking nto

account the relative importance of the work. .

Errors identified by the cheékinﬁ process shall be over marked on a copy of
the calculation using a distinctive coloured pen/pencil. The corrected
figure to be written above by the checker and agreed by both.

Any disagreement bn the change is to bé resolved by the Lead Engineer/0Office

Head. Changes.agreed as a result of checking are to be incorporated into
the calculation before release.

REVIEW/VERIFICATION OF CALCULATIONS v

Where the Design Quality Plan (Design and development plan) identifies a
requirement for the formal review of a calculation, and/or for verification
additional to that provided for by the checking procedure in para 3.0 above,
this is to be performed and documented in accordance with the formal design
review/design verification procedures operated by, or agreed with, the
Division for whom the work is being performed.

The Lead Engineer/Office Head of the section responsible for initiating the
review/verification must ensure that the review/verification box on sheet 1
is completed.

"\-

RECORDS .
Calculations  must be filed,in.the formal office record system and be so
arranged and indexed that tHe logic of the system and the totality of the
work undertaken can-be réadily identified. In design offices. they will
normally be included as part of the Design Record File; in other offices
they will be included in their formal record systems.

Computer output, in hard copy or magnetic tape form, may be stored

separately but the same principles of identification and indexing apply. A}
- cross reference identification is to be included on sheet 2 of the

calculation,

REYISION TO CALCULATIONS

Calculations that have been released to other Offices, Divisions, or outside
ESL will require revision where the change is of a significant nature.

All revision made.to authenticated signed and released calculations shall be
identified clearly, checked as defined previously and the revision status
updated on sheet 1 of the calculation sheet. .

Calculations that are superseded as the design develops shall be retained in-
the recerd files and the box on sheet 1 completed. Where a calculation has

been revised the previous issue shall also be retained in the record files. : N

Form No ESL 164372
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All those persons within or outside ESL who were in receipt of a formal

_t;ansmitted copy of the calculation must be notified of any significant
change. 4 - ‘

b

7.0 ATTACHMENTS

Worked example of a design calculation.

it
3
‘

form No ESL 164372
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GEC ALSTHOM ENGINEERING SYS1EMYS LIV SECUON INIVIF4, 1 | raysc § Ui 1o 123uG ~
’ | Title -
_ TECHNICAL COMPUTING
NUCLEAR, MARINE & DEFENCE DIVISION -
MANAGEMENT SYSTEM PROCEDURE S
} :‘. ' : Originator D Bartlatt’ Date 1.8.85
1.0 SCOPB ..ovvvinnrtreiririmiersscasesacass eerarearesnennnns e 2
200 Application LN R NN RN T AR R N RN NN RN NN R R NN NN ) 2
3.0 Work Instructions ......cceeunns veevirenresseensnissreneene 3
4.0 Program Development ......ocuvene ceeriveeensstseenanes 3
5.0 Program Support & Validation .....cccciienininniini 4
6.0 Program SUpPort ....ciuveireisivessenns versssassessrrseins D
7.0 ProgramUSe .......coevverns ererrraeenens reerererdesionnanes 6
8.0 Pre & Post Processing .vcveviccivninineininsesnsine e 7
9.0 Software Security ..... isherrrserersnin viaesivares e 7
10.0 Program Validation .........ceereessesesnne. b, 8
11.0 Establishment of New Program for ............. aFeees 9
useonaPC ~
12.0 Establishment of Neéw Programs for ........ e 10
the ESL Mujti-User Technical Computers
13.0 Establishment of Updated Version ............. SRR £ 8
of an Existing Program '
14,0 EXCIUSIONS 11vreenrireeseersersssasieressessirsssssssonsorenses 13
18.0 Attachments ........... e eeevasnasrsaisenes errbetsiitiee. 13
Appendix 1 Computer Hardwaré and Software
. for the Technical Services Group
DEC System 5400 Computer Installation
Approved by R Jones ' .
Signature: R.P ':\"o@ ~ Title: TSG Manager Date: 272 / t }qs’
Authorised by %
Signature: ‘ Title: QA Manager Date: £2.4-#S

’

WP ref KASECIMANUALINMPNMF4. 11

Form No MSP FOO1

16



SNF-7000 REV 0

GEC ALSTHOM TECHNICAL PROGRAM AUTHORLSAYLUN
Engineering Systems Ltd . AND VALIDATION RECORD * .

.[l/] Known computer solutxons, reference: see file

PROGRAM: HNSVS .
vesstonyueoate: o+ V 52 DATE: 1‘3/10/‘}’5

ORIGIN/DEVI::LOPER: Swangon A‘m%sis 955{'%5 e DATE: ~

PROGRAM DESCRIPTION:

Generah Purpose {-Im‘f'e E,QW%'E prog e ot~
S tructured am.aﬁ'asts, heat trans fe.r)
Ll oo and Maﬂ netics -

SUPPORT PERSON: D %C‘I{‘(e SUPPORT CATEGORY A/B/C: _C

suprort acency: o-tructures &.ijf“{% Led (Strucow)

-COMPU'I‘ER(S):‘ D%GOI CDEC 30'50__-60'0 AP OSF/I>

~

VELIDATION METHOD

[\/] _Known- theoretical solutions, referencej A—NSYS Vw'f‘cc“t"‘“’l M
Rev5-0/5.0A4/5-1

JHooco qtg-l/PD/(oz Vsl LP

[‘/]_ Experimental/‘res& results, reference: _
Prololems VM,C. V'M7/ UM YmST rin puecesshully

v
DOCUMENTATION REFER E s Th'mlﬂig. P ; -
A - l!\.t s €<~ 'l"“,m-‘- W" Ad
¥ Res 5.2 relecse -«8@11#

ERROR REPORT REFERENCE: —JR‘C SHoooe /q ‘P{/PDLO'B '

PROGRAM LIMITATIONS:

See proyram errate shesX  pecd -18fiofag

oo D BedSE il
APPROVED BY: D %qu . Q-I/LO/ﬁS

(Technical Services Manager/Group Engineer)
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cET FLUOR DANIEL LIMITED
Tt Fluar Daniel Centre, Watchmoor Park, Riverside Way, Camberley, Surrey, GU15 3AQ.
Telephana 01278 62424 Fax: 01276-402278

FACSIMILE LEAD SHE_ET i
TO: Kifg Anderson.  FROM: . Pam Ridgeway.
COMPANY: Fluor Danlel. LOCATION: Camberley.

LOCATION: Washington.
DATE: 08 July 1997

FAX No: 001-5609-372-1490, NUMBER OF PAGES: 18

SUBJECT: G.E.C,

King,

Please find attached the Report from the visit to GEC by Doug Hardie as pre\nous[y sent to you via
E-Mail,

The original Report will folllow for your attention in the next package,

best regards as aIways, -
Y Yol 4% p{/ a@ |
PAM RIDGEWAY, ..

Ken Bennett -'01276-402062

Doug Hardie 01278-411197 7

Keith Hills 01276-402057 N
Pam Ridgeway 01276-402064

Main Switchboard 01276-62424 “

fax: 01278-402278
4 E
? FAXUsp38042.WP
il S8/091 2 Page ¥ :
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