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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 h4HM 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 MHh4 Uplift 
Restraint for Seismic Event During Repositioning Operations," (EDT-629126 and EDT-629132). 
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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 justify 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"x9x1-3/4" 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 trolley seismic restraint, for bridge seismic restraint, for bridge wheel 
retaining 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. 

none of the reports covered hoist and turret design calculations. 
(DR-1) 

3 
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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-97622009, dated January 5,1998 (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 
MHMfor 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 retitled 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 

DR-2 

DR-3 

DR-4 

DR-5 

"Hanford MHM Seismic Analysis of the Hanford MCO Handling Machine," GEC 
Alsthom Report ESUR(96)083, Rev. 2, dated October 1997. 

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

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

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

"Trolley: Seismic Loading," Ederer Cranes Report, Section E. 

The following referenced drawings and data were also used in the above design reports 
review: 

4 
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Ederer Drawings: 

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 

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, " 6  Girder Detail 
D-34778 Sht 2 of 3, Rev C, " 6  Girder Detail 
D-34778 Sht 3 of 3, Rev B, "B" Girder Detail 
D-35203 Sht 1 of 2, Rev A, End Tie Beam 
(2-34322, 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) 
8-34675 Bearing Cap - Outer, Thru Shaft - 22226 Brg, dated 12/4/96 
8-34674 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) 
8-34671 Idler Shaft -Trolley, dated 12/4/96 
6-34672 Driver Shaft - Trolley, dated 12/4/96 
B-34633 Sill Pin, dated 2/5/97 
8-34654 Retainer Plate, dated 2/5/97 
B-34670 Wheel Trolley, dated 12-4-97 
8-34676 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; 

c) 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 vertical direction seismic 
loads are transmitted downward through the wheels and upward through the seismic 

. 
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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. 
8) Uplifl at seismic restraint on girder A, downward at wheels on girder B. 
C) Uplifl at seismic restraints on girder B. downward at wheels on girder A. 

E) Uplifl at seismic restraints at trolley west end, downward on wheels at trolley east end. 
'. D) Uplift at seismic restraint at trolley east end, downward on wheels at trolley west 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 
Table 8 Summary of turntable stresses 
Table 9 Summary of trolley festoon stresses 
Table 10Summary of trolley walkway stresses 
Table 11 Summary 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 shield bolted joint 
Table 16Forces and moments on main gantry beam to end carriage bolted joints 
Table 17Forces and moments main gantry beams bolted joints 
Table 18Walkway bolt forces acting on a pair of vertically aligned bolts 
Table letlandrail bolt forces acting on a pair of vertically aligned bolts 
Table 20Summary of gantry 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 steel 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 DRI 
below: 

7 
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Table DRI - Hiqhest 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 
demandlcapacity 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 ESLIR(97), Issue A, dated 
October 1997. 

This confirmatory analysis report presents results 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 SASS1 analysis which considered soils structure interaction, 
variation of soil properties (Cv=l .O), and input motion applied at top of the competent soil 
layer at 8 ft below grade. The SASS1 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 
SASS1 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 "all 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 (Le. 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. 
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5.1% 
5.0% 

stress reduction 

648.1 
484.4 

Table DRZA - Governinu Stress Ratio ComDarison for Load Case A 

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

329 
330 
331 
333 
335 
336 

321 
322 

Load Case 

trolley mid 
span 

trolley 
quarter 
span 

trolley end 
span 

480 

493.1 
328 

330 
331 
332 
333 
335 
337 

536.1 

324 690.1 
326 I 
327 

6.9% 

328 
329 I 
331 692.1 

573.3 

328 549.1 

338 I 

Fx@5% reductlon i.i= 
543.3 9.2% 

9.3% 

727.3 5.1% 

730.1 5.2% 

593.8 7.5% 

576.1 6.9% 

I 

- 
Fy@7% 

290.3 
(kN) - 

424.8 
428.4 

428.4 

280.6 
- 

539.8 
548.3 

548.3 

196.4 
- 

438.6 
455.8 

455.8 - 

- 
Fy@5% 
(kN) - 
307.3 

447.4 
451 

451 

296.2 
- 

565.9 
575.2 

575.2 

207.2 
- 

472.1 
489.8 

489.8 - 

5.0% 635.1 

5.3% 428.7 t 
4.6% 
4.7% 415.6 

4.7% 750.2 

5.2% 395.2 

569.5 
6.9% 372.4 

- 
Fz@5% 
(W 
539.5 
- - 

703 
529.9 

687.9 

470.3 
- 

835.6 
456 

802.3 

434.4 
- 

604.9 
408.3 

613.1 - 

- 
'eduction 

8.5% 
- - 

7.8% 
8.6% 

7.7% 

8.8% 
- 

6.7% 
8.9% 

6.5% 

9% 
__. 

5.9% 
8.8% 

6.5% - 
Table DRZB - Trollev Seismic Forces ComDarison 
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Fx@5% 
(kN) 
1188 
I120 

1249 
1260 

930.3 
950.7 

Load Case 

trolley mid 
span 

reduction Fy@7% 
(kN) 

16.0% 
10.5% 

1040 
1031 

8.1% 
8.2% 

853.1 
731.6 

9.6% 
9.8% 

533.8 
1416 

trolley 
quarter 
span 

1086 
1078 

trolley end 
span 

4.2% 
4.4% 

Element I Fx@7% 

1148 
1157 

780 
735 
740 
763 

841.1 
857.6 

782 

743 
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Fy@5% I reduction 

5.9% 
772.2 5.3% 

568.4 6.1% 
7.2% 

Fz@7% Fz@5% reduction F 
828.3 872.3 5.0% 
806.9 849.8 5.0% 
878.5 I 931.7 1 5.7% 

7.7% 
7.7% 
5.5% 

Table DRZC - Bridqe Seismic Forces ComDarison 

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 
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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 SBCIOO) 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 yield 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. 

Design 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: 
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Item 

trolley 

end carriage 
gantry 

turret 

turntable 

1. Trolley seismic restraint plate, the 41"x9x1-3/4, 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. 

5% Damped DEE 

Stress Ratio 

0.92 
0.78 
0.88 
0.76 

0.68 

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" demandlcapacity stress ratios results are: 

trolley handrail 1.91 

I trollev rotate festoon I 1.07 I 
I trallev walkwav I 1.66 I 

The stress ratio exceed the allowable 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. It is 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. 
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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 calculations 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 sdme 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 demandlcapacity 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-97622009 dated January 5, 1998. 

2. Design Basis Earthquake Response Spectra at 5% critical damping. 

3. Earthquake Response Spectra at 7% critical damping. 

4. Review Comment Records (RCR) Forms. 
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P.O. Baz JSO 
Rithbnd, WA 99352 

January 5, 1998 DESH-9762009 

Mr, P. J.  Bedell, Project Director 
Fluor Daniel Northwest, Inc. SO-04 
Post OfPIce Box 1050 
Rlchland, Washington 99352,' 

I .  

.' Dear Mr. Bedell : 

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

Fluor Daniel, Inc. (FDI) is authorized to proceed with a review of the seismic 
analysis and seismic structural calculations for the Multi-Canister Over ack 

FOI I s  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 I 

The technical review materia1.s as referenced on the SOW will be provided'to 
YOU separately. Questions or' clariflcations on these materials should be 
referred to C. E, Swenson on 376-0288. 
regarding .this action, please contact me on 376-3059. 

S I  ncerel y, 

~ Handling Machine (MHM) as outlined in the attached Statement of Work (SO R ). 

If you have any other questions 

G. 0. Bazi&, Design Authority 
Spent Nuclear Fuel Canister Storage Building 
Spent Nuclear Fuel Project 

tdm ! 

, Attachment 

! 

20 



-. 
r 9 

SNF-7000 REV 0 

! 

I 

I 

I 

I 

I 

I 

I 
I 

! 
I 
I 
I, 

OESH-9762009 

AUACHMENT 

Statement of Work 

i 

Consists o f  2 pages, 
including cover page 

21.” 



.. SNF-7000 REV 0 

-- .. 1 Page I 9 

Rev 0, 12/12/97 
Statement of Work 

R d e w  of Seisde Analysis and Seismic Structurnl Calwlntions 
tor 

Spent Nudenr Fuel CpIlidter Storage Building 
MCO HandIing Machine , 

1. 

*' 2. 
.. 

Review the seismic d y s h  report (Refenncs 1) for accutaey and couistency In assumptiom and 
that the analytical methods are consistent with the stress results and dsign/capacity ratios. 

Per~%rm a d d c d  review ofthe manual structural calcuIatIons (Rcferencea 4 and 5) a! key 
critful SectIOU @ridge dd-spaq end-de to bridge girder c c ~ e c t b n ,  d - t i e  to truck connection. 
and both bridge & trolley seismic remaim) with with seismic Io&. 

' 

3 ,  Review the SeLrmiC 7% analysis (Reference 2) for correct application and that the resulb are 
either bounded by Reference 1 or does not cause messes that exceeds design code dowabla. 

4. Provide a &aft letter report, reviewer qualificatio~~, and one-over-one supsrvhry revlcw and 
approvat. 

h e n !  and &CUSS the rautb of the review to DESH Engineer@ in Richland., wa 
Incorporate any comments to review report rmd clarify qucstlons concerning analytical methods 
and assumptions. 

Target Datc: February 2,1998. 

5. 

Targel Date: Februnr~. 16,1998. 

6. concult with MHM auppller deign analysu to address DESH and other open questions (as 
rquiced). 

Rdermccs (technical redew materials): 

1. "Radoni MEM Sefsmic Analysis of the Haoford MCO Handhg Machine," GEC-Alsthom 
Report ESWR(96)083, Rev.2. dated October 1997. 

'Hauford MHM 7% Damping Response Spectra Seismic Analpls of the Ranford MCO Handling 
Machine," GEC-Alsthom Report ESLIR(97)038, Issue A, daed October 1997. 

"Craac Operational Loads NOG-4000; Ederer Crancs Report, sections A, B, and? 

"Bridge Glrdu and End Tie: Seismic Loading," Edera Cranes, Section D. 

'Trolley: Seismic Loading," Edva Cranes, Seaion E. 

2. 

/ -  

3. 

4. 

5. 

6. GEC-Alsthom drawings 362A0551. 
.d 

7. E ~ V W  dtiWkgs D-34960 IsSue B and D-3905 ~ U C  A. 
4 

I 
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FIGURE 1 
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FIGURE'Z 
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Response Spectrum for the MHM 
North-South Direction - 
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Response Spectrum for the MHM 
North-South direction, D=0.07 

Ngtc: T h i s  Spectrum is  based on 3D-SSI Analysis (cS8-s-oO521 UdnB 'SASSP 
computer code and ISRS developed in calculation cS85.0053 

Figure 2. Response Spechum for the MHM North-South Diredon. Damping = 7%. 

A ESL/R(97)038 Issue A 
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I 

I Response Spectrum for the MHM 
East-West Direction, D=0.07 

Response Spectrum for the MHM 
East-West Direction 
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Note: This Spectrum Is bared on 30-551 Analysis (C5B-S-0052) using "SASSI' 
computer code and ISRS developed in alculrtlon CSB.50053 

Figure 1. Response Spectrum for the MHM East-West Direction. Damping = 7%. 

A ESVR(97)038 Issue A 
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Response Spectrum for the MHM 
Vediral direction. W0.07 

Now This Spectrum is based on 30-551 Analysis ICSB-SOOSZ) using 'SASSi" 
computer d e  and ISRS developed in calculation CSS-S-0053 

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

A ESVR(9 7)038 Issue A 
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CORRESPONDENCE DISTRIBUTION COVERSHEET 

Author Addressee correspondence No. 

C. E. Swenson 
376-0288 

R. J. Rober ts  
FWEC 

DESH-9853642 

Subject: REVIEW COMMENTS TO S E I S M I C  ANALYSES AND STRUCTURAL CALCULATIONS 

DISTRIBUTION 

Approval Date Name Location w a t t  

Correspondence C o n t r o l  A3-01 X 

DE&S Hanford.  I n c .  

S. A. B r i s b i n  R3-86 
A. S. Daught r idge R3-86 
W. A. F r i e r  x3-74 

e !2!W98 X 

W.  M. Funderburke R3-11 
M. Guzman R3-86 X 

k\vk\$b A. R. H o l l i n s ,  Jr. R3-86 
M. K. Mahaf fey R3-86 X 
R. G. Pedigo S1-53 X 
C .  E. Swenson S8-07 X 
C .  A. Thompson R3-86 
CSB P r o j e c t  F i l e  S8-06 X 
CES F i l e / L B  S8-07 X 

F l u o r  Dan ie l  Nor thwest  S e r v i c e s  

T. 2. Anderson 87-41 X 
G. I .  Clove r  sa-08 X 
W.  P. Dana S1-53 X 
L. J. Garv in  R3-15 X 
G. J. Kelmel 58-07 X 
D. E. K idde r  61-59 X 
J. H. Mor t imer  S8-07 
T. B. Powers R3-15 X 

Numatec Hanford CorDora t i on  

G. D. Baz ine t  58-06 X 

P 
K k k k * r  Z I m  
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P.O. Bar 350 
Richland. WA 99352 

April 24, 1998 

SNF-7000 REV 0 

DESH-9853642 
MHM/BTR-124 
C a s k A C r a n e A  

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 
Mu1 ti-Canister Overpack Handling Machine 
Purchase Order #MDK-SOX-452656 

Dear Mr. Roberts: 

REVIEW COMMENTS TO SEISMIC ANALYSES AND STRUCTURAL CALCULATIONS 

- Technical Direction 
1 Transmittal of Technical Information to Vendor 
- Conveyance of Conversation or Meeting 

Technical Request for Information from Vendor 

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

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

DE&S Hanford, Inc. (DESH) has performed a review of the seismic analyses and 
the structural calculations 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. 
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 Handling 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 
Hand1 ing Machine, GEC-Alshom Report ESL/R(97)038, Issue A, dated October 
1997. 

c) Crane Operational Loads NOG-4000, Ederer Cranes Report, Sections A, 6, 
and C. 

Please review and advise how you plan to resolve the comments. 

47 
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Mr. R. J. Roberts 
Page 2 
A p r i l  24, 1998 

DESHl9853642 

d) Bridge Girder and End Tie: Seismic Loading, Ederer Cranes Report, 
Section 0. 

e) Tro l ley :  Seismic Loading, Ederer Cranes Report, Section E. 

DESH requests t h a t  the comments be disposit ioned by Ju ly  1, 1998 t o  support 
the  i npu t  f o r  t he  Safe ty  Analysis Report f o r  the Canister Storage Bui ld ing 
Project .  

I f  you be l ieve  there i s  a change t o  the ex is t ing  work scope as a r e s u l t  o f  
the  above information, c a l l  D. E. Kidder (509) 376-7285 w i th in  f i v e  days o f  
rece ip t  and n o t i f y  him o f  your concerns. Do not' proceed w i th  any work t h a t  
you consider a change without a n o t i f i c a t i o n  from the Buyer i n  accordance 
w i th  Clause 7.1.3 "Changes" and Clause 5.2 "Delivery, Completion" o f  the  
General Provis ions (Long Form - Revision 2) and Clause GO3 "Authorized 
Personnel" o f  t he  Contract. 

If there are any technical  questions, you may c a l l  me a t  376-0288. 

Canister Storage Bui ld ing Pro ject  

c s / r i t  

FWEC - T. Gad0 

. .  
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DESH-9853642 

ATTACHMENT 

Comments to Seismic Analyses and Selected Structural Calculations 

Consist ing o f  18 pages, 
i n c l u d i n g  cover page. 

. .  
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@ FOSTER WHEELER ENVIRONMENTAL CORPOF#ATION 

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

Facsimile 
Transmit t a1 

From: 
Pages: sheet) Charge # 

Message: 0 Urgent 0 For Your Review 0 Reply ASAP 0 Please Comment 

- 

We offer a 111 range of environmental services to complement OLU capabilities as a full-service 
contractor. These services include: 

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

Remedial Design Air, Water and Wastewater Engineering 
Assessments and Investigations EcologicaVGeoscience Services 
Operations and Maintenance Economic, Social and Cultural Services 
Waste Management Occupational Safety and Health 

Our mission is to conduct a global buslness directed toward cleaning up andprotecting the 
environment whfle facilitating economic growth, and to do so in a safe, compliant, cost-effective 
manner. Ofparamount importance to us is providing Client Service Qualiw which iranslates to 
responsiveness and best value. 

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

I 11 
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FOSTER WHEELER ENVIRONMENTAL CORPORATION 

, .  

June 12, 1998 
1510-0336 

MI. James Cheshire 
DE&S Hanford Company 

2355 Stevens Drive 
Richland. WA 99352 

SUBJECT: RESPONSE TO SEISMIC REPORT COMMENTS , ’ 

. .  . . .  
P.O. BOX 350, MSIN G1-59 

. .  

MULTICANISTER OVERPACKHANDLING MACHINE (MHMJ ’ 

PURCHASE OROER MDK:SDX-452656 

Reference: Letter, C.E.’Swenson, DESH,:to R.J. Roberts, FWENC, “Review Comtpents to 
Seismic Analyses and .Structural Calculations”, MHMIBTR-124, DESW-9853642, 
dated April 24,1998. 

. .  
Dear Mr. Cheshire: 

Attached are the preliminary responses to the seismic report commeilts received 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 potentially 
result in additional work scope and further discussion with DESH is required before proceeding. 

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

Sincerely. 

. .  

.. . 

RJlUdrw 
Attachment 

cc: D. Tulberg 
R. Gambuti 
File 

Randal J. ~ b e r t s ,  Project Manager ’ . 
Poster Wheeler Enviionmental Corporation 

3200 GEORGE WASHINGTON WAY, S U h  G, RICHLAND, WA 99352 ’ .. 
Tn: 509-372-5800 FAX: 509-372-5801 
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. , . . 8:": 

"FWENC . . .  ; +;?,. . . Chief Engineer 

FAX . '':,;?'.. ' . 
; :., .. a;.. .:. ,: ,! , 

i. . .  
. .  d .  . .  . .:f . .  . To:.' :RANDY SOB&., : ! From: CHRIS.CARTER 

., . I  .", , (. : . -. . . .  ' /, '.L '..* . . .. . ,.. . I  4 '. _:- F k :  01 1 44 116 201 5111 

. .  . .  -':.:&iect Tel: 01 1 40 116 201 5060 
or: 011'~1162750750 

' Fax: 001 509 .. , 372'5401 . ................. .. 
I ...., . . ,..I .. 

..' .. :.. . . .  ..I' . X I  .. ... :y.: 

.!"' :' - 

. .  copy to: ;'. 
. '-:.?. . . . . . .  . . . . .  

No'ofpages: 8 ;  . . .: ;:. t .  . ' .+' . .  Date: 1 May 1996 
' ESL: ref JH4683/465 

' SUBJECT! 

, .  . .  . .  
. .  

. . .  .. I 

..- " 
* .  1 .  

HANFORD MHM -iESPONSES TOkEISMIC REPORT COMMENTS 
. .  .. . .2- 

The aflached-replies are provided to Craig S w h o n ' s  FAX ofApril 21, 1998. 

Due to lack of sp& On'tepO;i'l,,.Sh~.4~4;the iesponsk is dvefl below:' . 
Note a: . '  During fransport,oflhe MHM (wiih the t&O.:i.piide)ihe Shleld Skirt is raised 

.... and..ttie'sqiqmlc rkmps are disengaged: Jn the event of an earthquake 
' . 'occuyjng'i'6thiscondition:'the total roads wnl be 9 lot less because the * 

Trolley and Bridge will rolllslide anthe rails due to'lack of positive connection 
. ,  .tu ground. Extrapolation of the.lbads obtained from the 'Machine coqnected 

' considers the horizontal inertia of t h e  Shield Ring .wf& It Is lowered on ihe 

' "that ifgh$aiiTcompared to the mas?.oQhe.rurret dnd the clearance under 
the nose is increased by the ahwr i t  thalli% ShieMRlng is raised and so . 

. . . . . . .  . z, *- . . .  >..':, ....... * L  ....... . . . . .  , . ., 
. I.. . .. 

' /  

. \  . .. to Storage..Tube'.are'not.valid for that condition. The analysis already 

, .p'hck?$Vh$nfhe Shfeld 9h[tt Is ralsed and.hekj on the 'Turret, ks mass is not 

. . . . .  . . . .  . .  

. .  
. . . . . .  . . .  .. . . '  

r . .  ..Jedicai deflection 9f.lhe Nose cannot'str1k.e the deck. .... L .  . . .  .__ .. .. , . 
..<: , .  

, .  
. .  ...... 
Hopefully fhessahswers do &va&ith the need for a conference call to discuss. 

Please rehnd.pESH thathe stillawait formal confirmation ;ithe 7% seismic spectrum 

i ", ' .  .,..*. 

... r: * 
. A  that is to'be.used . . . .  .. for ihe final analysis: .. .: . .. 

'. .> , ' . 

.<.. . .  . ,  . . .  . .  . . . .  .... , .  . .  . .4 . . : . i ,  ' ,. .. : 
, , .,, . 

~ :.'. .' ' Regaids, ' : .. 
. . .  ........ 

... 
. I  . .  . -  ̂ . . . . .  . .  I . .  

. . .  -. . .  

. ,  
cc: A.L.T.VYNER ..... 

A.MACMiLLAN 
J.FULTHORPE ' ' 

.* 

1.. 
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-i x ' L  " . G L C  A L S T H O M  . 
* -  

~NGINEERING SYSTEMS - . i  

. .  
I- 

. .  
a . '  . I 

rrpm;' J N Fulthorpe 
s i  . .  To: , Lkuddk, EDERER Inc. 

.. * . 
,. , .,',I 

. a  .. * 

01 1-44-1 16-286-1 637 ...,: . . .  
?ma: 001-206-623.85a3 .e ._ . .  h a :  

I .  .. ' 1.1 Ed: . .  
ONlt: . 
our Ull: 

G~~ IO: C C CaAer,'A MacMillon , .. . 
A L T  Vyne.r, D A Burton 

?.". .. .. 
Your Id: . .  . ,.DOlr; 14 November 1997 

No c.I PED*,: ' .8 . 
SUBJECT: 

Ref (1) F& L. Hudak;.EDERER Inc. to,Chris:Cahr I,., GAESrSeismic . . . c .  . Report. Madel 

Ref (2) Honford MHM S.eisinic Anolysis bffhe Hanfoib'.MGO . .  Handling Machine. 

Ref (3) Hanfard MHM.7% D'arnping Response Ypodro Seismic Analysis of the Hanfard 
MCO Handling Machine. Roparl ESL/R(97)03B , . 

With regord la ref ji]'a 

Unforiunately.it i s  the tqbl 
The mistoke'is.in?h6. PO? 
for the Erfdge s&mic r 
anoly,s$ are correct,, ; I .  ' 
All results for.thb mid ond .. end . _ .  span ~nalysis,are.unoffeded by this mistake. 

In order to redress the,,,situatiqn I hove copd'the mistake and re-run tho past 
procesrjcng f d  ihe$bcsses. the  attached n'ed fivp a h $  pi,? the corrected iqblss 
A2 -'gZ for.R#f (2.). . 

Unfoflunately thb,same'r&take ha; beknmade in  Ref (3) tables A2 and C2. I hove 
also re-run the post pro.cessing:f&these cases aria . .  the . last tyo of the fallowing aheet 

: .' <,S 

'.f . .- ' .: . . j '  
. .: >.I. , .... 

.. .. . ... * . .  . .  
.. . 
' .... , 

JH4683 Hanford kHM. - Selarni$ Amlpir, EbL/R(96)083 Rev 1, 
Tables A2 = L2 Bridgq.Sebml( .. @esf?.alnts , .  

/ 

, : :.... . .. 
. .... 

.. , .. .. Error; Dated 13th NavahbBr l@7, ~ . .. . I 

Report ESL/R(96)083 ' . ' .:~' ' .. . 

..I , . .  . ... . .  

' . . _ .  ,... 

r . .  ... .. . .. .. - . .  
. . .;* . .  

, .  ,., . .  

.. . .  , , . ... . .  . ' ._'. : . .  'r .  . . .. . .. 8 ' .I' : . .  I . ,  . .  . 

are the carreded'tobbles A2 and CZ for Re1(3).- ' ,... .. ...e * e' 
.% 

I have scaled up.ihese tables lo make them clearer when foxed;" 

Regards . :.. 
J N Fulihorpe 
Ext 4985. 

. .. 
.. . .  

" 
Induilrlnl tqulpmmc Dlvlelm 

GCC AUTHOM INOINEfKlNG SYlSEMJ LID, Csrnbrldgm Road. Whmhtona, Ldnaw, LE8 dlH, fnolond 
T~1~phon~:011617~.07M - Fax: 0116>7J0787 

Rapiilrnd OHM: bmbridu. bad, Whahfon*, hirichr. kgimnd In lngbod No. lUSJP7 
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EDERER 
INCORPORATED IS0 9001 CERTIFIED 

Date: - Doc# -doc 
To: Dean Tulberg From: Paul Longthorpe 
Company: Foster Wheeler Title: Project Manager 
Fax No: (509) 372 5801 Tele: (206) 622421 Fax: (206)623-8583 
Pages transmitted, including th's sheet:: 02: 

Re: REVIEW COMMENT RECORD 

The followiiig is Ederer's nspon ;e to the above documcnt datcd 04/01/98. 

DESIGN REPORT 3:  PAGE 1 I'HRSJ 5 - 

ltcm 1. Wc can add thc words nccdcd to clarify. 
/Item 2. This item will require engineerins review. 
4 t c m  3. This itcm will rcquirc cngineering review. 

Item 4. We can add the words nceded to clatify. 
Item 5 .  This was done per NOO. The springs are rcquircd to stabilize the model for a valid 

computer solution. 
Item 6. Swenson answered. 
Item 7. This was done per NOG s model. 
Item 8. We can revise this. 
Item 9. C W  does not apply. Must bo designed for seismic loads. 
Item 10 This assumption is cone 2. 
Item 11. Our design used reamed holes. 
Item 12. We can revise this. 
Item 13, Our references give E a ~ 1 2  E6 

Ircm 15. Wc foilowcd ECLCTcr's e iginaning manual as defmed in our Q A P h .  

DESIGN REPORT 4: PAGE 1 THRI J 3 

Item 1. We did direct comparison and used largest values. 
Itqm 2. Our dosign used reamed holes. 
Item 3. This item will require engineering review. 
Item 4. Wc can revise. 
Iiem 5. AcIual plate locations a12 known from our Q A files and actual yield values are 

u e d  h r n  CMTR's. 
Item 6 .  Wheels are located by srismic restraints, Clips are looared about wheel locations. 

The beaming of the wheel reaction across ( shear ) and back for uplift clips is at 
45 dcgrcc. Four clips a r c  uscd fbr shear md six clips arc used for uplift. 

- Item 14. The equa'tion is correct :Ind so is rhe answer. 

..- 

Ederer Incorporated via Exptess : 
Post Ofice Bo% 24708 
Seattle, WA 98124-0708 

2925 1st Avenue South 
Seattle, WA 98134 
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Item 7. Largest absolutc value .s sclcc~cd. 
hem 8. We usc the average len f i  in each direction for thc coma bolt. 
Item 9. The Y horimntal load is reacted at the rail clamps and thc stress due to X horizontal 

Item 10. We can rwise. 
Item 1 1. We can revise. 

DESIGN REPORT 5 :  P A G E I m U A  

Item 1. We used NOG - 5481 ( 3 )  (b) ‘I The gross cross section shall be used in dctennining 

Item 2. Wc consider these to be mechanical fasteners. 
Item 3. We do not considcr fabiication tolcrancc since these arc eliminated during 

Item 4. We have the correct toblcs. 

Item 6. Shear at surfacc ofph = 0. 
Item 7. SeeNOG 5181. 
Item 8. We consider thcsc to be mechanical fasteners. 
Iteni 9. Sketch value to be corrected. 

Item 1 1. Wc followed Edaw’s cngheering manual as defined in our Q A Plan. 
Item 12. a) Load sharing due to wheel assembly details. 

load comcs at the botton 5ange. 

stress levels. 

assembly. 

/Item 5. This will require engineering review. 
- 

r/Item 10. This will require engineering review. 

b) W e  consider these IO be rnechanlcal fasteners, 
c) This will require engineering review. 

,.- Item 13. This will require engini:ering review. 
Ikm 14. We consider these to bi: mcchanical fasteners. 
Item 15. We followed Ederer’s fagineering manual as dcfmed in our Q A Plan. 

Item 17. See GEC calculations. 
Item 18. We considcrthcsc to bc. mechanical fasteners. 

/Item 16. This will require enginrzrhg review. 

Ederer Incorporated 
Post Offlce Box 24708 
Seattle, WA 981240708 

Via Express : 
2925 1st Avenue South 
Seattle. WA 98134 
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FOSTER WHEELER ENVIRONMENTAL CORPORATION 

April 26, 1999 
15 10-0525 

Mr. John Robinson 
Principal Procurement Specialist 
DE&S Hanford Company 

Richland, WA 99352 

SUBJECT UNSOLVED SEISMIC ANALYSIS COMMENTS 

P.O. BOX 350, MSIN R3-11 

MULTI-CANISTER OVERPACK HANDLING MACHINE (MIW 
PURCHASE ORDER NO. 00000244 

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

Reference: 

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. 

S’ erely, LNS 
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: Richland 

80 
3200 GEORGE WASHINGTON WAK, SUITE G, RICHLAND, WA 99352 

TEL: 509-372-5800 FAX: 509-372-5801 
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DESIGN REPORT #3 

Item l a  
Comment: 

Reply: 

Item 1 b 
Comment: 

Reply: 

Item 2a 

Comment: 

Reply: 

Item 2b 
Comment: 

Reply: 

Extreme environmental loads are not evaluated in this section. It would be 
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 
Pc4=54.89k [(103.237 + 3 . 3 4 k x 2 x m ] / 2  
Pc546.23k. 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 37.7W8 wheels or 4.71W 
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 HOT-3 1.90kips. 
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Item 3a 

Comment: 

Reply: 

Item 3c 

Comment: 

Reply: 

Item 4 

Comment: 

Reply: 

Section B, Sheet TS20 

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

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. 

Explain use of 27 in for moment arm. 

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 

Section C 

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

Modeling the trolley with the bridge structure would provide 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: 

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

NOG-4154-3 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 h e  to spread out as the 
h e  would do under actual loding 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 comers are considered as effective in 
reacting the longitudinal forces. 

Section C, Sheet L-1 critical load and credible critical load? Should this be 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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Item 8 

Comment: 

Reply: 

Item 9 

Comment: 

Reply: 

Item 10 

Comment: 

Reply: 

Item 11 

Comment: 

Reply: 

Item 12 

Comment: 

Reply: 

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

Page L-4 corrected. 

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

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

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

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. Our assumptions are correct and no corrections will be made. 

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

Dwg D-3477 shows the holes to be reamed to %” diameter - As built. No 
correction required. 

Section C Sheet ETG. In the calculation of Ixx and In. The moment of inertia 
for the 75 ln x 518 plate is incorrect. See AISC ASD p6-18 for proper 
formulation. 

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., 
for Ixx 2161% / 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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Item 13 

Comment: 

Reply: 

Item 14 

Comment: 

Reply: 

Item 15 

Comment: 

Reply: 

.... I is the “K” term.. .. That E5 _ _  the modules of ~-~-iity which for sta is E6. 

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

page TS-19, the arithmetic on the third equation is incorrect .... 
Arithmetic corrected 

The calculations were difficult to follow.. . 
We followed Ederer’s engineering manual as defined in our QA plan. 
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Item 1 

Comment: 

Reply: 

Item 2 

Comment: 

Reply: 

Item 3 

Comment: 

Reply: 

SGl . How was the governing case detemined. 

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

Sheet SG3: In the reference sheets G50 and G51.. .bolt hole should have been 
taken as 1/16 inch greater ... 
Drawing D-3477 shows that the holes are reamed to ’L inch diameter. No 
correction required. 

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

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 l i e  of the 
girder using the nearest restraint location). This places the wheel 2 318” off the 
diaphragm. Ch4AA 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: 

Reply: Calculations revised using n. 
In the calculations of the plate to width ratio.. .6O inches was used. 

Item 5 

Comment a&b Explain reason for using Fy ... . . . . . . .. . . . . . . ... . .. . . . .. 
Reply: Actual plate locations are known h m  OUT QA files and the actual yield values are 

used per the CMTR’s. 
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Item 6 

Comment a: 
Comment b: 

Reply: 

Item 7 

Comment: 

Reply: 

Item 8 

Comment: 

Reply: 

Item 9 
Comment; 

Reply: 

Item 10 
Comment: 

Reply: 

Item 1 I 
Comment: 

Reply: 

Rail clip spacing varies. ........ 
Explain reason for variation.. ........... 
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. 

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

Bolts designed for tension therefore seismic - static produces max tension. 

Sheet SGl7. For the same bolt, P=3 inches 

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

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

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. 

Weld diaphragm to lug plate and web plate. 

Calculations revised using full horizontal load. 

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

References made 
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Item 1 

Comment: 

Reply: 

Item 2 

Comment: 

Reply: 

Item 3 

Comment: 

Reply: 

Item 4 

Comment: 

Reply: 

Seismic Restraints Uplift trolley sheet STF9 check stresses for bending.. ..thru 
bolt holes -net section. 

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

Sheet STFlO SAE GR5 bolts have been specified - GR5 bolts not listed in Table 
NOG-4221-1. 

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

Sheet STFl1. 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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Item 5 

Comment: 

Reply: 

Comment: 

Reply: 

Item 6 

Comment: 

Reply: 

Item 7 

Comment: 

Reply: 

Item 8 

comments: 

Reply: 

Item 9 

Comment: 

Sheet STS4, STSlO and STS 1 1. (a) We question the validity of hand analysis for 
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 STSlO 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 STSIO. On 
STS 4 the circle reinforcement was used to brace the 2 % 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 STSlO. The stress of 39.80ksi on STSlO 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 STSS: SAE GR5 Bolts 

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

SheetSTS9: Insketch 112K ... shouldbe 161k. 
Reply: Calculations revised. 
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Item 10 

Comment: 

Reply: 

Item 1 1  

Comment: 

Reply: 

Comment: 

Reply: 

Item 12 

Comment: 

Reply: 

Reply: 

Reply: 

Item 13 

Comment: 

Reply: 

Sheet STS9: Using 12 inch wheel width in conjunction with 1 518 thickness we 
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 STSlO and 1 1  
(a) Reference Sheet TSlO 

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. 
@) 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 C O H ~ C ~ ~ O ~ S  made. 

90 



SNF-7000 REV 0 

DESIGN REPORT #5 

Item 14 

Comment: 

Reply: 

Item 15 

Comment: 

Comment: 

Reply: 

Item 16 

Comment: 

Reply: 

Item 17 

Comment: 

Reply: 

Item 18 

Comment: 

Reply: 

Sheet STS17 SAE GR 8 bolts used. 

The bolts are considered to be mechanical fasteners therefore Table NOG-4221-1 
does not apply. No corrections made. 

Sheet STF3 

(a)..Reference should be made to sheets TFl 1 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 =127.8W2 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 
resixtints 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 SGl5 - Add calculations. 

Bolts.. .. 
Ed- considers these bolts to be mechanical components - See attached Design 
Report faxed June 16,1998. No correction required. 

91 



SNF-7000 REV 0 

-.. 

SRTDGZ 

9.1 
- 

3.2  

9.3 

B Y  

3.5 

a.5 

(3.7 

~ 

rawing 
umb e? 

D e s c i p t i o n  

Girder Structur: 

Wal kwavs 

Srida: D r i v e  

A. 2 

Desi pn 
Ver1.w- 
c i t ion  

. -. . 

L3C 
i r C a  w 

L3C 

L3t 

:itch 

'A?. 

:L3C 

RAP, 

~~ 

rer;'.fication 
.ocartd 
In 

Cornu i ex: 
By/Oazc 



SNF-7000 REV 0 

SECTION B 

COMPONENTS: BRIDGE TRUCK AND BRIDGE DRIVE 
LOADING. OPERATIONAL 

SMETA 
REV. A 

DESIGN BY: DON MCGHEE 
CaECKED BY: JUDY FOGELQUIST 

SUPERVISOR: FRED WGFORD,  P.E. 

TABLE OF CONTENTS 
PESCRIPnON PAGE TO PAGE 

DESIGN FORMULAS B,C 

LOAD DESIGNATIONS 
TURRET LOAD TO TROLLEY 
BRIDGE DIMENSIONS FOR LF.D. 
TROLLEY WHEEL LOADS 
BRIDGE LOAD TO TRUCK 
TRUCK DIMENSIONS 
TRUCK WHEEL DIMENSIONS & DROP LUG 
BRIDGE TRUCK 45' SECTION PROPERTIES 
BRIDGE TRUCK STRENGTH 45' SECTION 
BRIDGE TRUCK WHEEL ALLOWABLE LOAD 
BRIDGE WHEEL BEARINGS 
BRIDGEDRIVE 
BRIDGE DRIVE AXLE 
BRIDGE TRUCK PROPERTIES AT 27" OFF WHEEL 
BRIDGE TRUCK STRENGTH 
BRIDGE TRUCK PIN TO SILL 
BRIDGE TRUCK TUBE WELD 
SILL LUGTRUCK PIN 

BUMPERBRIDGE 

REV A SHEET NO'S TS5..TS7.TS8.TS11 ,TSlZ,TS19 

\ - 

TS 1 
TS2 TS4 
t55 
t56 
t57 
t58 
t59 
TSlO 
TSl l  TS12 
t513 
TS14 TS15 
TS16 TS17 
TS18 TS19 ' 

t5-20 
t5-21 
t5-22 
t5-23 
t5-24 

TS-25 TS26 
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COMPONENTS: BRIDGE GIRDER AM) END TIE BEAM 
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MATH MODEL 
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COMPUTER RUN YG43336 
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DIAPHRAGM SPACING 
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WELD CHECK 

GEOMETRY & SECTION PROPERTIES 
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Oesi on 
Verifi- 
cation 

Drawing 
NumhW 

.., I 
Ver if i ca: i on 
Located CXO i e: 
On I 

D e s c i p t i o n  

Trollev StructurE 

Trollev Drive 

I I 
I I 

PA=P erforzance Ass 2s saent ~ 

a=Guaranreed Pe!!-oE,ance 

c.Uire Rope Failure Anaiysis (Balancad Dual Reeved Only) lnPlREs 
d=Two Blocking Analysis ( : -Sa Dniy) 

0 b=Drive Train Fa i lu re  Anaiysis (:-Sa Only) 

J - 
- . . . . .. 

==Special Shop Testing of 1n:tial 3rodue-ion h i t  

RSA=Revi& o f  Seismic Analysis 

DR=Design Review 
a=Were the design inpu i s  czr;-ectiy seiected? 
b-AP- assumptions necessary t o  perfom t h e  d e s i p  activity adequately 

- W a s  an appropr ia te  design method use& 
d=Uere the  design i n p u r s  c3T;eciiy incorporated i n t o  :he design? 
e-is the design o u t p u t  reasonable cornparEd t o  des iF  i n p u t s ?  
f=Are  t h e  necessary desion i n p u t  and verification requirements f o r  

descibed and reasonable? 

,P .. 
= j  

i n t e r f i x i n g  organizations speci'+i ed? 

7=X-SLhl Only 
+=Balanced Dual Reo-ved Only 114 
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SECTION E 

COMPONENTS: TROLLEY 
LOADING SEISMIC 

DESIGN B Y  DON MCGHEE 
CHECKED BY: LARRY HUDAK 

SUPERVISOR: FRED LANGFORD, P.E. 

TABLE OF CONTENT S 

DESCRIPTlON PAGE TO PAGE 

INTRODUCTION AND SUMMARY A 
Design Formulas - Structural B to C 
Trolley h e  @ wheel STFl to sTF4 

Seismic restraint uplift - trolley sTF9 to STFll 

Bridge seismic restraint STS5 to STS8 

wheel retainer sTF7 to STF8 

Forces at bridge seismic restraints 
Bridge truck circle reinforcement STS3 to STS4 

wheel flange STS9 
Bridge truck at wheel STSlO to STSll 
wheel ntaining plate STS12 to STS 13 
Bridge truck centersection STS14 
Truck pin STS15 
Tube weld STS16 
Truck pin end plates STS17 to STS 18 

STS2 

REV A- SHEETS NO’S, STFrf STF3, STF9, STS10, STSIl, STS12, STS14. 
NEW SHEETS - 10% lob 

~ _. .... . .. . . . .. . 
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- 
CUSTOMER SAMPLE DESCRIPTION 

EDEREE INCORFORATED PAGE 1 OF 1 CUSTOMER 

ORDER NUMBER 

SPECIFICATIONS 

135266 
ASP4 1370-95; ASTM A36-93s 

A36 STEEL PLATE; 1/2" THICK; SAMPLE 917361 
E,CJDESCR~~ON ROOM TEMF'EBATUBE TENSILE TEST AND CHEMISTBY 

MATERIAL IDEMlTY 

. Koon-Hall-Adrian Metzurgical I K-H-A m I +  
- I 

PHONE: 503-633-2904 
FAX: 503-653-9591 5687-A S.E. International M y ,  Portland, Oregon 97222 
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PHONE: 50M53-2904 

IC-H-A I-Qa Koon-Hall-Adrian Metallurgical 1 

P.0. 134226 ORDEA NUMBER 

SPEClFlCATlON 

TEST oEscRipn 
MAERIAL ID€ 

08572 DATE 11-19-96 WORK ORDER 

! 
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56117-A S.E. Internadod %y, Whd, Own97222 

\ U U  Koon-Hall-Adrian Metallurgical I 
PHONE. 503-653-2904 
F a  503-553-9591 

CUSTOMER WPt€ D E W N P "  
PAGE 1 OF 1 CUSTOMER E D ~ E R  rtirnp0w-m 
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I NC OR P P R  ATEG 

- F2566 DESIGN REVIEW C O m N T S  

REFERENCE: ’ DESlGN REPORT 5 .  
ITEMS: 2,8,12,14,18 

PER NCiG-I, SECTION NOG-4221 (2) fatener material for type 1 
cranes i$ acceptable i f i r  is listed in table NOG422I-1. 

SECTKN NOG-4000 states the requLements for structural 
components. ‘The items found in the above reference are 
considexed by Edercr to be meclianical components and are thus 

these fz.teners do not appear in NOG Section 4000, but do appear 
inNOG 5141 asmechanical cornponcnts.. It is Ederer’s standard 
practice to use SAE Grede 5 and SAE GTade 8 bolts in place of 
ASTM A325 and ASTM A490 bolts in.mechanical design. The 
two sets of bolts have identical physical properties. See the 
attached pages (3) for B due& comparison ofthe physical 
properti,:s. The major cliffere~.~ce berwwii the two .sets of bolts 
(Sa Y: ASTM) is that the SAE bolt allows for a morc 

COMMENT: 

RESPONSE: 

gOVCme~j. by SECTIONNOG-5000 - MECHANICAL. Note that 

cornpaci. dcsign. 

Edrrer w e  nu benefit or irriproveineiit in the dcsign in swaping out 
the bok: ocher rhan to satisfy a rigid interpretation of the NOG 
spccificition sincc the bolts me of equal strength. 

. 

2925 FIRST AVENUE SOUTH, SIk lTLE,  WA 98134 P.O. BOX 24708, SEATTLE, WA9812d 
TEL: (206) 622-4421 - EMAIL: edere&ederer.com FAX: (206) 623-8583 

125 --._ 
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FIG. .(-LO(;\'nON OF STANDARD ROUHO 2 IN CAGE LENCM 
TENSILE T S f  SPSCIMLV WHEN T(IRYED FROM LARGE SIZE 

BOLTS OR SCREWS 

io or grr'ler Ihur Ihc mlyn lor ihnc propcnin  e t i e d  lor ihc spplica- 
ble produci she and V J d c  in Table 1. 

5.7 Cammop T a  F- -The g r i p s  of ch: lsnrilc inring 
machinc SU bc relf-digniry IO avoid ride ihnui on tho. r-m. 

The wed@ rhrU have P rmnimum hudnns of Rockwcll C45. 
T h e  hole in h e  lixturc or b c r  4 vldcr ihc h e i d  of bslu and 

&cw dunngprooflwd and icruilc terlingsh+U hare &e Y ~ C  c l o n n c c  

Wcdgn. nuu. l a d  rUiurr, into which bolu. rcreux. .Ud riudr I- 
ihrrrdcd for proof l a d .  I& m-cngrh. .and d g c  im ilc i&nR rh+u 

II hi ipe5fi-d for wedgo fpurgraph 5.5.11. . 

nc;. 5-TENSIU TEST S r E c t w s  FOR DOLTS OR SCREWS 
W I T H  N R V E D  DOWN SHANK 

NI .  631  
-2 

1 C 4 r  
11-24 

No. u 63j 
1031 
11-11 

- 
0.ccPoI 

0.0175 
0.02rl  

0.C1ID 
0.051. 
o.ons 
0 . l W  
O.ILI9 

0.im 
0.176 
Ua.4 
0 . m  
0.- 

0.7k.l 
0.969 
1 . 1 s  
1.103 

a.oiro 

0.0lyI I - I - 

&-- 

- I -  

d - d  

i. 
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1.155 in w 196 3so 138 (ro 1% 200 
I Z U  185 m mea 3 4 8  m 165 %n 

1- WC 
tY.4 w 
1 y r 6  WC 1.405 210 7% paw 168 600 la bal 
1" M 1.492 223841 2 y s s o  . 175 00 191 Eco 

srrcngth. yield strength. reduction of e lonpuon  and 
h a r d n a .  

9.4.4 From each shipping lot. rhe minimum number of 
tens of mch required property shall be in .iccordan= with 
fable  8. 

9A.j  l r  any ICSL specimen shovls d c f e a k  machining. ir 
may tx discarded and another spccimcn sulistitutSd. 

9.6.6 A copy of the inspection tm iepcn for clch 
shipping lot shal! be furnished IO the  purchzur when 
specified in rhe order. Individual heats o f  ne1 arc not 
identified in the finished product. 

IO.' TcJt Fvfcthodds 
IO. I Tau shall bc conduaed in accocda+ce with Method 

F 606. 
IO.:! Proor load tar ing  of bolu tertcd in full size shall 

preferably bc conduntd in, accor&ncc with M e i h d  1, 
Lcngh McrruremenL ducribcd in 3.2.3 of Method F 606. 

10.3 Bol~k tested in hrll &e rhall be m d  in axordank 
4 t h  the Wedge Tesr method dacrlkd in 3.5 of Method F 
606. Fraaur~ shall k in rhc body or zhnadr of the bolt, 
withour any h c t u r c  at the j unhon  of tbe !lead end body. 

10.4 Machined specinns shall k in accordanc 
with the method dcscribd in 3.6 of Method F 606. 

10.5 T h e  sped or E i n g  as derermind with a fre: 
running c m s s  head shall k a maximum of  0.125 in./min fo 
thr bolt proof load determination, and a maximum of' 
in./min for the bolt tcnsil: m n g &  detcnimrion.  

11. Magnetic Panicle and V i i d  Inspection Tor Surfac 

11.1 Bolts shall h: exzmincd by rnqnaic pardclc i n s p e c  
tion for longitudinal disconuouiucs and UansvCrZi mack 
and shall conform to an AQL of 025 when inspmed i~ 
accordance with the sampling plan docribPj in 1 I .&. FAdg 
N H ~ I  inspection may bc rubnitutcd, ac the option of Lt: 
manufmurrr, for the 100 % magnetic -de iprpeniol 
specified in 11.4.1 and 11.4.2. provided that the bolrs, afte 
eddy current inspmion, arc mbsequenlly randomly u m p l o  
according IO Table 9 and subjected to fhc rnaguctic pylic1 
insp&on and aaxptana rcquinmcnu as above 
In the cw ofdispute, the magnetic Pddclc ten shaIl g o v w  

DBmntinuitics 

L 
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A325  
i 

- i  
'i 

l V . ~ l ~ h , ' ~  293 19 11 

* balb and nuts arc zinc-coarcd. and the uuu lubr ia td ,  prior 1 .to shipmcnr After the rotational capacity Iet, the assembly i shall show no Jgar of failure. Failure is 5&cd as: ( I )  
' inability to assemble 10 the nur roution spec3cd in Table 8 
f or by an inabiliry to remove the nut following Lbe tat, (2)  
i s h e a  failure oithrads as dnermided by visual d a t i o n  
i of bolt and nut threads following removal, nud (3) torsional 
j faihn of the bok Flongauon of bok in &e K~-CI& krrvcen 
! the nut and bolt h a d ,  is 10 be e x p x c d  ;it the required 
i rotation and is not fa be ckrdfied as a failurr:. 
i 6.6 When hot-dip zinc-mated Type 2 bot's arc supplied. 
i h e y  shall be tension tend after galvanizing in yconjance 
1 with 6.2 or 6.3 depending on rhe diameter. The numbcr of 
' resu from u c h  lor shall be in accordance Gtl. 9.1.4 or 9.3.4. 

I 
1 

7. Dimensions 
7.1 Bolts with hex hcads shdl  be hll-budy bolu con- 

fomiog to thc dimensions for heavy hcx :tmnuial bolrs 
s p d k d  in ANSI/ASME 818.2.1 (see SI); 
7.2 Threads shall be the Unified C o w  T i r d  strits as 

spcified in ANSI~ASME 81.1. and shall have CIS 7% 
toIczmQcs. When &fied. 8-pitch thread serir may k w d  
on bolts over I in. in diameter. 

TABLE 4 T& R e q ~ A r a n a r O  for Full S i e  Bolb 
BOn sre, P l m t u 3 l . d  - 

TMSk w h  Rm( 
wr L a r B Y M  -- ~ w . s l r r u ?  s.d tm pld 

nin. e, w h.2 

7.3 Unlar oth& Sptc i f iCd bah 10 bc used with nuts 
or ram bola which have been Up@ o~usize. in a w r -  
dance Wirh Spedlicauon A 563, MI have Cks 2A thrr;lds 
before hot-dip or mechan idy  deposited a n c  coatrig ~k~~ 
zinc coatin& the maximum limit of piuh m d  major 
d i s m ~  may cxcad the Class 24 limit by rtle foIlo%ng 
a m o u t  

D h m s t .  inJ o*&c h i &  in:' 
UP v) 'A,. lnd 0.016 
Ow %+ 10 1. ind 0.02 I 
@ef I 0.03l 

a= ~ h c  x I%< cixumum ovcuopmy tmuid ior 

7.4 The gaging limit for bolts shall be verified during 
manufacture or usc by Jszcrnbly of J nut upped as ncxrly as 
prrcrical to the ilmOUnK oversize sSown above. In case of 
dispute. a dibtxtcd t h r a d  ring gage of that same size (Class 
X rolcmce. gage tolennce plus) i s  to bc used. .4swrnbly oi 
the gage or the n u l  dewribed above. mun bc possible with 
hand effon iollowing nppliuuon of light machine oil to 
prevent galling snd &mag: to !he gage. T h e  inspections. 
when performed to rwlvc  disputu. arc to bc pcdorrned at 
the frequency and quality dewribed in  Table 6. 

nnfcortcd nuu in S p c i l i ~ t i o n  A J61. 

8. Ttsr Methcds 
8.1 Tau  shall be conduc:ed in accordancc with Method f 

606. 
8.2 For tccluion tcsu a pmol load Jcwminaiion is pre- 

fcrrtd conducted in accordance with Method 1. Ltngrh 
Mcrsuremeat of Method F 606. 

8.3 Bolts tested in full sire shall be tested in accordance 
with the wedge t ~ t  mahod d w k d  in 3.5 of Merhcd F 
606. Fanure shall be in the body or threads of the bolt. 
without any fianurc at thc junction of the h a d  and body. 

8.4 The sped Of t d n g  as dctcrrnined with a free-running 
crou head sbaU k a maximum of in./min for the boh 
prwf-load deiermination. and a maximum of I in./min for 
rhc bolt tensile-sacnglh determination. 

.8.5 The ancscarcd balt shall k p l m d  in a nee1 Joint 
rurd -bled wlth a zincsaarcd wvher and a zincsoated 
nut with which rhc bolt is intended to be used The nut shall 
have ken. provided wkh-ihc lubricvlr d,&bed in  6.8 of 
Spsificadon A563. The joint shall be one or more k t  
s&ucrural nee1 plates with a total thickness. including the 
washer. such Lha! 3 to 5 NI thmds of the bolt are located 
bemeen the bearing surfam of the bolt h u d  and nuL The 
holc in rhe Joint shall have UIC m e  nomina di3rneter as rhe 
holc in the M e r .  The initial tightening of rhe nut shall, 
prpducc a load in the bolt not lar than 10 95 of the apL.cified 

57 --. 
I 
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P. 0. Box 350 
Richhnd, WA 59352 

May 19, 1998 

Mr. R. J. Roberts 
Foster-Wheeler Environmental Corp. 
3200 George Washington Way - Suite G 
Rich1 and, Washington 99352 

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

Dear Mr. Roberts: 

DESIGN VERIFICATION 

DESH-9853935 
MHM/BTR-I25 
Cas k X C r  a n e X  

Response Required 
Yes 

Technical Direct ion 
1 Technical Request for Information from Vendor 
- Transmittal of Technical Information to Vendor 
- 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-l), which is a 
requirement of contract Clause 804. The calculations also must be submitted 
according to sect ion 4.2.3 of specification HNF-S-0468. 

If you believe there is a change to the existing work scope as a result o f  
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 
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Mr. R. J .  Roberts DESH-9853935 
Page 2 
May 19, 1998 

with Clause 7.1.3 "Changes" and Clause 5 . 2  "Delivery, Completion" o f  the 
General Provisions (Long Form - Revision 2 )  and Clause GO3 "Authorized 
Personnel 'I o f  the Contract. 

If there are any technical questions, you may call me a t  376-0288. 

c s / r i t  

FWEC - T.  Gad0 

130 
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SUPPLIER ASSESSMENT REPORT 
Page 1 of 5 

Date: 23 September 1998 

Company Assessed: Alstom Automation Ltd. 

Address: Cambridge Road,Whetstone, LE8 6LH 

Assessor. K.J. Bennett 

Persons interviewed: 
Tony Penn Quality Assurance Engineer 
Chris Carter Chief Engineer 
Alex Macmillan Lead Design Engineer 
Tony Viner Project Manager 
Ian Brown Manager Quality Control 

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 QAlQC Plans and Data Packages. 
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: 

SubjecUActj yity 
Requirema Reference 
Control of work Process 
P W N C  QAPP Section Ill) 
1, Verification activities on 
analysis and calculation were 
performed by individuals or 
groups other than those who 
performed the original 
activity 

2. The method of 
verification to be applied was 
specified and documented. 

3. A history file was 
maintained which provides a 
record of review and 

;Evidence Examined and Observations and 
Personnel Contacted Comments 

Design Quality Plan 
Design Reports 
Design Review Sheets 

See, ONC1,2,3and 4 below I 
Alex Mamillan 
M. Blackbourn 
I. Spence 
Design Review sheets 
NQA-1 Requirement 3 

Alex Macmillan 
M. Blackbourn 
Thermal Analysis file 
Shielding Analysis file 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a 
:,::..: /.: :. 
...:..i..:..:.: - 
Y E  

- 

J 

- 
J 

- 
J 
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Observations, Comments and Notes 

OCNI; The Alstom Quality System is certified to IS0 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 

OCN3; If the audit had been conducted to the letter of IS0 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. It 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) I S 0  9001; 1994 

c) 
b) NQA-1 

Alstom Quality Manual; MSP Manual Rev.3, Nuclear, Marine and Division. 
Codes of Practices Manual 
COP 103 Design Calculations 

d) 
e) 
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SUPPLIER ASSESSMENT REPORT 

Page 3 of 5 

Assessment Execution: 

1 .O: 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 IS0 9001. 

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 
I 

Design Report _______----__________ Design Report ___________________ Design Report 
I I I 
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). 
ESUR (96) 083 Seismic Report 
ESUR (96) 085 Shielding Report 
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SUPPLIER ASSESSMENT REPORT 
Page 4 of 5 

ESUR (96) 009 Thermal Report. 
ESUR (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 a 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 (IS0 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 Control 
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 Mclellen 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 95% complete 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 5 of 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: 
Sent: 
To: 
Subject: 

T-2-King-Andenon@apexc.rl.gov 
Monday, October 26,1998 6:06 AM 
Craig-E-Swenson@apimcOl .rl.gov 
Re: FDL SUPPLIER ASSESSMENT REPORT 

MS Wad 

King, 

hereto attached is the revised edition of the report 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 2 (King) Anderson at -HANFORD14B 
Date: 30/09/98 1453 

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 
issue71 have added a sentence stating that what was presented met project 
requirements. 

3.2 -should we indicate that lack of documentation is acceptable 
based on procurement requirements 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 QNQC Plans and Data Packages.Done. 

OCNI, 2.2 and 4.1 - should "Alstom were" be "Alstom was"? I always refer to 
companies in the Plural representing the Body Corporate. 

3.1 -should "Section Head Through" be "Section Head through"? Also, 
what does "NE' stand foRDone 

1 
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3.2 - first sentence seems to be incomplete (...and the Thermal 7 .). 
Also third sentence appears to have a line feed after "However;".Done 

5.1 - should "signed Off' be "Signed Off' or "signed off'7Done. 

King 

2 
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AUTOMATION 

Foster Wheoler Environmental Corporation 
3200 George Washington Way 
Suite G 

Our ref: JH4683/542/NRR 

Your ref: 15 10-676 
NO REPLY REQUIRED 

Richland 
WASHINGTON 
99352 
United States of America 

22 September 1998 

F s i t b m z L V  
Dear Sirs, 

JH4683r HANFORD MHM 
DESIGN VERIFICATION OF THE MHM FINAL DESIGN ANALYSIS 

We refer to the e-mail dated 14 Saptember 1998 from Craig Swenron requesting the design 
verification forms for the 100% Design Analyses and an explanation of how ALSTOM’s procedures 
meet the requirements of NQA-I, sedion 3. Please transmit the contents of this letter to DESH in 
response to that e-mail request. 

The general requirements that define how we have performed the MHM design verification are: . The MHM engineering deaign work at AlSTOM has h n  carried out in accordance with 6ur 
company Quallty Procedures which invoked the use of fhe Engineering Management System 
Procedures, manual revision 3. . Project specific Q A  requirements are covered in o u  Project Qualiiy Program PQP5366. The 
PQP ensures that specific QA requirsmonts prescribed by  the purchase order are invoked in 
the contract. . The QA requirements for the MHM Enginsering activities are listed on the project specific 
Design Quality Plan 362SU548 which identifies the design review and submission 
requirements os part of the overall design verification process. 

Dasign Control procedures are spelt out In the Engineering Management Sy+m Procedures, 
manual revision 3, sections 4.1 to 4.8 Inclusive. During the course of the MHM contract 
there procedures have been catirfadon’ly audited by both FWENC and DESH/FDNW far 
complianca against he requirements of NQA-1. FW hove a copy of the ALSTOM Engineerirg 
Management Sysbm P d u m ,  manual revision 3 and DESH are recommended to review 
thoro cpacific sections of the manual for further detail. We belleve that Mike Mahcrffey may 

e 
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already have been given o COPY of those sections of our manual during visits to our focility. 

The 100% design report and supporring output consists of the following type of analyses: 

a. Hand design calculations which use recognised text-book formulas and/or design code 
formulas to prove compliance wiih the design coda requiremenis. 

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

Shielding analysis requiring sp8ciaIist knowledge and computer programs. 

Thermal analysis requiring specialid knowledge and computer programs. 

b. 

C. 

d. 

We can demonstrate design verification of the 100% design analyses has taken place by refsrence 
to the following practises, output documents and actions: 

1. Initial hand calculations are done at the design scheme stage by the designers to get the 
component dimensions. During preparation (or after completion) of the dstail manufactutig 
drawings the formal culculdonr for customer submission ore prepared by the Technical 
Servicas Group. These calculations are then independently checked by a prafesrianal grade 
engineer in hat deporiment. These checks are not only arihnwtical checks btd also mns'der 
the validity of all the input data,.the methodology, the arsumptions and the way the reruhs 
have been interpreted. Corrections are incprpomted before Ihecalculatians ore sent to the 
design deparfmenf for final review. This is review number 4683/471/002. This procedure 
fully b e t s  the requiremenis of our Engineering Procedures and fully meets the requirement 
of NQA-1,'sedian 3, paragraph 4: Design Verification. 

The specialist knowledge required far the sei mic, shielding and them1 computer programs 

assoclated with these analyses requires the same specialist knowledge to perform an 
engineering review and so the output is  therefore checked and raviewed within the 
department by an Independent engineer of equal or higher status lo the originator. Again 
validity and sourco of the input data, the methodology, ihe simplifying modelling assumptiom 
and the interpretations of the results are of prime concern to the reviewer. 

, 

2. 
and input/output manipulation is contained 1 , 'hin our Technical Servlcar Group. The oufpuf 

Copies of the following documents are attached in support of the above claims: . Design Quality Plan 36230548, sheet 1 I 

Document Design Review shed 4683/437/003: Shielding Analysis Reporf ESVR(96)085 

Document Design Review sheet 4683/437/004: Thermal Analysis Report ESVR(97)009 

Document Design Review sheet 4683/471/602: Doaign Calculations 

. 

. 

. 
Document Deslgn Review shoot 4683/471/022: Design Cakulations Report ESVR(96)099 

Document Design Review sheat d683/401/025: Seismic Analysis Reporl ESl/R(96)083 

JH4683/542, Page 2 

139 -- 



- 
I .- - I_.-- c- 

SNF-7000 REV 0 

ALSTOM i 

In oddition, we are due to be audited by Fluor Daniel, UK, on Wednesday 23 September 1998, whm 
our engineering verification procedures will be reviewed against the contract requirements. The 
resulk of that audit will, we ussurne, be fed back diredly to DESH. 

Yours faithfully 
For and on behalf of 
ALSTOM Automation Ltd 

..__-...._-..._---_----- 
CSXARTER 
Chlsf Engineer 
Nuclear and Power Business Sector 

Encl. 

cc: M.FAWCEll 
A.MACMILLAN 

l r \ w D I Y u =  
JH4683/542, Pas. 3 
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-GEC.ALSTHOM ENGINEERING SYSTEMS LTD 1 DOCUMENT DESIGN REVIEV\ 
1 

Title 
KANFORD MHM PHASUII: SHIELDING ANALYSIS 

Drawing I Spedficatlon / Issue 
ESUR(96)085 Oralt Issue E1 I 

I 

Sup p ll e r I ZbtraU Reference 

I 

Scope of Revlew Required Related Documents 

Revlaw technical content of report for auitsblllty for lncluslon in the 
flnsl d u l g n  submlsnlon 
(Note: Changes from Issue A are sldellned In thlr updated draft 
vmlon of the report. Colour verslons of contour plots have been 
e-maUed to you today) ' 

I 
Requested by: PAUL SYMONS OftiCe: THERMAL & PHYSICS ANALYSIS 
Date requested: 2nd June 1998 Date Revlew Rwuired: 9th June 1996 

lrculatlon for Reylew 
C CARTER 
BIAGKBOURN 

.Bad Eng Slgnature: 

)ate: 8:J.,:..92? ..... 
:ontract / Sectlon No. / Serlal No. 

4663 ..1..4s7..1..WJ.... ............. 
;hoetiof 1 ate of reclnulatlon to Revlowers after close out of comments e -3. Li< 
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- 
Suppller 

a, Scope of Review Requlred d 

* .  
' GEC AlSTHOM ENGINEERING SYSTEMS LTD I DOCUMENT DESIGN REVIEW 

1 

Contract Reference 
4683 

Related Documents 

' [ Z O R D  MWM PHASEIII: SHlELDlNQ ANALYSIS 

I 
I 

Zontrad I Ssctlon No. I Serial No. 

.4683...1..437...1..003 ................. 
Sheet 1 of 2 . 

Drawfng I Specification I Issue I ESUR(96)085 Draff Issue 61 

!Redew technlcal castont of report for suitabillty for lncluslon In lhe 

!(Nor: Cpanges frcm issue A are sidellned in thls updated dmR 
'versbn of tha report. Colour verdons of contour plots have been 
&inalled to you tsday) 

final design submission 
I 
DJI 4683/471/461 Issue A 
DQP 36250548 Issue B 

1 I 
[Requested by: PAUL SYMONS omce: THERMAL 8 PHYSICS ANALYSIS 

requested: 2nd June 1998 Date Review Required: 9th June $998 

Idlrculatlon for Review 

te of recirculation to Reviewers after close out of comments - . * . .  - -- * . :*< 

Deslgn Declslon 
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DOCUMENT DESIGN REVIEV 
Design Dedslon 
g.AccprtcL\ -L& .yLW 

Date: 7.2- ?$ 
Contract I SectlonNo I SerfalNo 

46831437/003 ................................................................... 

......................... 
................ 

She& 2 of 2 
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.. 

FORD PHASE 3 MHM -THERMAL ASSESSMENT 

DOP 3132.50548 Issue B 
C C Carter. Pleaso note that your copy does not Include appendlces 
A1 .M 6 A3 (the salcsi . 
C C Carter to advice regarding ESL or AA report format 

Requested by: Ian Spcnce 

a-h N A J ~ ~  >t,&m b K- iaah- c-j 

r ~ 4 i 7 1 -  \ ~ - 

Contract I Section No. I Serial No. 

46831437f004 
.........e .... .... ............... , .............. ~ .,,, ... I... ..... 

145 



SNF-7000 REV 0 

,U&.AL~ t IlUM tNCilNEERJNG SYSTEMS LTD 
Mle . 
iANFOR0 PHASE 3 MHM - THERMAL ASSESSMENT 

Suppller 

DOCUMENT DESIGN REVlflrC 
Dmvlng I Spdflcatlon I Isrrue 
REPORT ESIJf?(BT)S ORAFT ISSUE El  

Contrac! Reference 
m683 

I 

qequested by: Ian Spence offh: ThenTIal& Phy6lC3 
late requested: Date Review Reauired: 
teviewets Comments (Nil Returns Required) 

4 Ab tu--t.A-* 4 - b  
4 s  iL A. 

3eslgn Dedslon 

.. -. rJw. 

1 

~ e a d  ~ n g  Slenabm: ..db.4- ......... 
Date: ... 7/.m%. ..... Date: %I:?r, .................. ........ eviewer's signatu=: tnL-l?, 

irculatlon for Review 
C Caner Contnd I Section No. I Serlal No. 

46831437iOQ4 
Blackbourn 

he  of recirculation to Reviewers after dose out of comments Sheet 1 of 1, 

................................................................. - 
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Reviewer's Siuriwure 4 . j l i r r .  c ?LL &. I ? I d 9 $  ............................. :.L. ..:..'Data .......... 
Circularlon i0.r I7evinw 

Dare of recircularinn to Reviewers affer closc our ot 
comments: 

Deslgn Decision. 

- , I 

.ead Eng Si0 .... &&&fd.: ....... 
>ilia ... .&T~T Li.<, ,:. ................... 
:ontracrrSmion NolSerial No 

0 3 1  
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HANFORD: MCO HANDLING MACHINE - CONTRACT 4683 

DESIGN CALCULATIONS 

VOLUME 1 

ITEM 

Seismic Restraints 
General 

Seismic Restfoints 
Trolley 

Seismic Restraints 
General 

Seismic Restraints 
Trolley 

Seismic Redraints 
General 

CALCUIAT'oN N O  I CALCULATION TITLE 

110/1 Jack Components. Screws, Nut, Retaining 
Plate/Bolt, Anti-Rotation Pin Stress Analysis - 
2000kN Load. 

1 10/2 Jack Components. Housing, Mounting Plate, 
Studs, Nut Flange Stress Analysis - 2OOkN 
Load. 

1 10/3 

1 10/4 

Traversing Shaft Drive Toque. 
I. 

Jack Components. Traversing Shafi and 
Bearing Stress Analysis - No-a1 Loads. 

1 10/5 

1 10/6 

110/7 

Jack Components, Traversing Drive Shah 
Pinion Stress Analpis - Normal Loads. 

Jack Components. Screw, Nut, Troversing 
Shah, A.R Pin, Ret Plate, Bolls Stress Analysis - 
Normal Loads. 

Jack Componenfs. Housing, Mounting Plate, 
Studs, Nut Flange Stress Analpis - Normal 
Loads. 

1 1 0/8 Troversing Shaft and Locking Pin. Stress 
Analysis - 2000kN Proof Load. 

Analysis - 2000kN Proof Load. 

Stress Analysis - Normol Loads. 

Stress halvris - 20OOkN Load. 

110/9 Bolting. Assembly/Trolley Sirudure Stress 

110/10 Jack Components. Locking Pin Component . 

110/11 Jack Components. Anti-Rotalion Assembly 

ISSUE 

A "  

A 

- 
A 

A 

A 

A 

- 
A 

-2- 
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J 

HANFORD: MCO HANDLING MACHINE - CONTRACT 4683 

Seismic Restraints 110/12 Jack Components. Locking Pin Anti-Rotafion 
General Rollar Stress Analysis - Normal Loads. 

I DESIGN CALCULATIONS 

A 

ITurret Turntable I 160/1 I Hanford MHM Turret Turntable Drive Motor. I A 

Base Locking Pin 

Shield Skirt 

~ 

I 150/1 I Hanford MHM Turret Assembly Bolted Joints. I A . 

~- 

180/1 Analysis of Hanford MHM Base Locking Pin A 

200/1 Hanford MHM Retractable Shield Skirt: A 

during Seismic Conditions. 

I A  Turret Locking Pin I 170/1 I Analysis of Hanford MHM Turret Locking Pins 
during Seismic Conditions. 

14 53/96jA -3- 
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MHM RoutinglDistributionlAction Items 
Date Received: /a-w?d. 

(U S 

Project Manager (R. Roberts) 9 
Project Eiiglneer (C. Nash) 
Quality Assurance (S. Viskup) 
Project Flles (File #lSlO-- 

Project Manager (T. Gado) a 
F 
'Ey- 

- 
.OPTIONAL R OUTINGIDISTRIBUTIOK 

C. C. Carier c1 
A MacMlllan 

M. Carter L3 
A L. T. Vyner n 

JSDERER I NCORPORATE D 

Paul Longthorpe 
Paul McAfee 

.FOSTER W E  ELER ENVIRONMENTAL CORP, 

Dean Tulberg 
R. Gambuti 
N. Wold 

ACTION TAKEN: 

ACTION TAKEN EY: 

ACTlON DATE: 
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@ FOSTER WHEELER ENVIRONMENTAL CORPORATION 

Facsimile 
Transmittal 

3200 George Washington Way, Suite G 
Richland, WA 99352 
(509) 372-5800 o FpY(509) 372-5801 

0 .  

Date: 
cp -701 b 

(includes cover sheet) Charge # - Pages: 

Message: 0 Urgent 0 ForYourReview 0 RepIyASAP 0 PleaseComment 

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: 

I I 

Risk-Based Management Services h 
Remediation Services Natural Resource Management a 

Remedial Design Air, Water and Wastewater Engineering 
Assessments and Investigations EcologicaVOeoscience Services 
Operations and Maintenance Economic, Social and Cultural Services 
Waste Management Occupational Safety and Health 

Our mission is to conduct a globaI.business directed toward cleaning up andprotecting the 
environment while facllitaling economic growth, and to do so in a safe, compliant, costeffeclive 
manner. Ofparamount importance to us is providing Client Service Qual@ which translates to 
responsiveness anti best value. 

, IF YOU DO NOT RECEIVE ALL PAGES, PLEASE NOTIFY IMMEDIATELY. 
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C O R R E S P O N D E N C E  

TO: Distribution 

From: Craig E Swenson, 
Buier’s Technical Representative 
And Design Authority 

CC: J. M. Robinson, R3-11 
M. K. Mahaffey, R3-86 
T. 2. Anderson, 07-41 
A. S. Daughtridge, R3-86 
C. S. Haler, R3-11 
CSB Project Files, S8-06 

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

Date: October 28, 1998 

Telephone: 376-0288 

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. 
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FOSTER WHEELER ENVIRONMENTAL CORPORATION 

August 21,1998 
15104382 

Mr. John Robinson 
Principal eocurement Specialist 
DE&S Hanford Company 

Richland. WA 99352 
P.O. BOX 350. MSIN R3-11 

SUBJECT. 100% DESIGN REPORT 
MULTICANISTER OVERPACK &WDLlNG MACHINE 0 
PURCHASE ORDER MJx-sDX-452656 

Dear Mr. Robinson: 

Twelve copies of tbe MHM 100% Design Package were provided to MI. Mahaffey on August 21, 
1998. This satisfies Milestone Payment Line Item 49, Incentive 8.3 for delivery of the Final Design 
Report. The attachment identifies those items that are included with the Final Design Report. 

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

7 

Sincerely, 

Randal 3. R O E S  
Project Manager 
Foster Wheeler Environmental Corporation 

W d n v  
Attachment 

cc: C. Nash 
D. Tulbcrg 
N. Wold 
File 

3200 GEORGE WA'SHMCTON WAY, SUITE G, R l C " D ,  WA 99352 
TEL: 509-372-5600 FAXI 509-372-5801 . .  . 
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ATTACHMENT - FINAL DESIGN REPORT 

The following documents form the 100% Design submission: 

1. ESL/R(96)065, Rev. D 
2. EsuR(96)083. Rev. 1 
3. ESLIR(96)085. Rev. 3 
4. ESL/R(96)099, Rev. 3 
5. ESJ.,/R(97)008, Rev. P 
6. ESL./R(97)009, Rev. 1 
7. ESL./R(97)036, Rev. C 

3 8. ESL/R(97)043, Rev. A 
. 9. 362F0031. Rev. 3 

100% Deign Repon 
h&M Seismic Report 
MHM Shielding Report 
Tuna Design Calculations (Volume 1 and 2) 
Interlock Requirements Schedule 
MHM Thermal Assessment 
MCO Hoist M E A  
MCO Hoist Control System PMFA 
Technical Specifications 

10. Turret Mechanical Drawings 
11. Turret Electrical Drawings 
12. 'Drret Pam List 
13. Bridge Electrical and Control Systems Drawings 
14. Bridge and Trolley Mechanical Drawings 

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

The Electrical Interconnect Drawings and Bill of Materials are being revised and will be issued as a 
supplement. 
The Bridge Festoon modification is being redesigned and will be issued as a supplement. 
The extract system final design details will be submitted following completion of the design 
modifications. 
The Bridge and Trolley Calculations were previously submitted and are not included in this 
submittal. 

7 

@J 
FOSTER WHEELER ENVIRONMENTAL CORPORATION 
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lo: KING ANDERSON 
.OCATION: FLUOR DANIEL NORTH WEST 

., -i 

p.0. NO: 
ISSUED TO: FOSTER WHEELER ENVIRONMENTAL 
(USA) 

1510576 ( FOSTER WHEELER ) 

FLUOR DANIEL FILE NO. LHP 001 
' -  
1 .  o NORISSUED 

€4 ACTION REQUIRED SURVEILLANCE REPORT 
0 PHONE CONTACT PAGE 1 OF 3 
181 SURVEILLANCE VISIT / 

ALL ITEMS THIS P.O. ( UK CONTENT 
SCHEDULED TO COMPLETE BY: DEC 97 
CONTACTS: 

DEREK EARWAKER PROJECT a m c  MANAGER GE 
A R PENN QUALITY ASSURANCE MANAGER DESIGN 

TAG /ITEM CODE NO. NIA 
S/O NO. 

:ROM: DOUG HARDiE 

. .  GEC , .  
D BURTON CHIEF ENGINEER HEAD OFFICE GEC 

A MACMILLAN LEAD DESIGN ENGINEER GEC 

FINAL REPORT 
181 IN PROCESS REPORT 0 RELEASE REPORT . : .  DRAWINGS ATTACHE 

:c K e E w  
P RIDGEWAV FILE 
osnbn FMIW 

EQUIPMENT CASK HANDLING EQUIPMENT 

DESCRIPTION: Design Element Review 

., 
' VISITPURPOSE- '.- . ! - _. 

1 To carry oui an audit vlsit to determine effectiveness'of the (GEC ESL) Deslgn Verification Programme as 
applied to tl ie work belng carried out on the Hanford MHM Project 

2 Establish the effectiveness of the quality systems employed to 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 visit :- - 
insiruction lax dated 23/6/97 Signed T 2 Anderson FDNW 
Sutveillance 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 deslgn caicuiatlons 
(GEC ESL) technical computing procedure, sect NMP 4.11 of Nuclear Marine And Defence management 
system procedure 

i 

Conduct of audit:- 

The audit was carried out at (GEC ESL) facility at Whetstone and a review of documentary evidence In supporl 
of the deslgn veriflcatlon procedures applied by (GEC ESL) 

Summary of visit :- 
The vislt went well with the full co operallon of GEC ESL. Deslgn i s  well advanced and veriflcatlon sctlvities F. '. 

J : have been carried out as per projeci requlrements 
The deslgn control programme as applied by GEC ESL ,+vas found to be generally In line with the (GEC 
ESL) Design Quality Plan and internal procedures. On revlew of the documentaly evldonce.'design 

not reflect the actual status of the verification work carried out to date, however the verification activities are 

I:... . 

....:' ... :: ,:. . .  .'."'. ....... 
....,. 

verification Is considered io be generally satisfactory. it should be noted that the activity marked on the plan do 

ahead of the plan therefore this is not considered to be detrimental. 
, , ,,: ..:; ,,,,. . . 

.\I& 
'..'::.:' .:; ..... I ... . . .  . . H ~ ~ ~ ~ s s ~ ~ ~ u ~ I P R ~ E ~ ~ ~ R ~ ~ ~ , . ~ ~  
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FLUOR DANIEL 

(Continuation Sheet) DATE: 03/07/97 

FILE NO. LHP 001 
PAGE .2 OF 3 INSPECTION REPORT 

3 

1.0 Detail Report 

1.1 Completed Check List Matrix:- 

. .  . -  . .  . 
1 . 

1.2 Calculstlons revlewed 

1.2.1 The following calculations were reviewed for compliance with the requirements outlined In the Table 
Matrix above point 1. point 2 8 point4 :- 

Seismic restraints general, calculation Nb 110 112 . ' 

Turrett, calculation No 150 I 1  
Base Locklng Pin calculation No 180 I 1  

'-Seismic restraints general, calculation No 1101 1 
Seismic restraints general, calculation No 110 I 7  
Seismic restraints general, calculation No 1101 9 

1.3 Design change control ' 

1.3.1 deslgn change control was audited to verify that this aspect of design was being controlled in an adequate 
manner as Is required by IS0 9001 4. 4 8 4.4.9. 

Drawing 362A0637 issue D was used as the example. A change was'lnitlated to accommodate camber and 
unevenness of concrete deck. The change allowed shield sklrtjack screws clearance at extremes of deck 
tolerances .The change to drawing was carrled out in the appropriate manner and the change authorised by 
independent check (as noled on the drawing amendment box). A note was added for additional manufacturing 
lnrtructlons .These Instructions are verified as being transmitted40 the sub suppller via a drawing transmittal 
and will be foilowad up by an official change to the purchase order, reference P.O. on Manthorpe No P403283 

1.4 Design Verlflcatlon Programme CAlcs 

1.4.1 The method of validating the computerlsed design veriflcatlon programme was reviewed and verified. 
Programme ANSYS VER5.2 BY SWANSON ANALYSIS SYSTEMS was used for the audit 

1. 

. .  . .  I 

. .  . .  . .  , .' 
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FLUOR DANIEL 
INSPECTION REPORT 

(Continuation Sheet) 

FILE NO. LHP 001 
PAGE .3 OF 3 . 
DATE: 03/07/97 

s 

Design Verificatlon Programme 

1.4.1 
The programme 1s descrlbed as a general purpose Flnlte element programme for structural analysis ,heat 
transfers, fluid flow and magnetlcs. The programme was validated against the ANSYS verification manual, 
known GEC problems and the validation methods were as foil0ws:- 

A Known Theoretical solutlons 
B Known computer solutions 
C Experimental I test results 
0 problems vm%,vm7 vm9 vm59 ahmz -us 

all the above are as per (GEC ESL) technlcai computing procedurl, sect NMP 4.11 of Nuclear Marine 
And Defence management system procedure 

Results were found to be satisfactory. . .. . 
1.4.2 verification actlvities using manual calculations were verified as having been carried out In accordance 
with the (GEC ESL) company code of practice Derlgn calculations Isrue'A 

2.0 Concluslon 

It Is concluded that from the audit findings that the design control procedures, deslgn revlew procedures , 
drawina checkina procedure calculation procedures and design verification procedures are able to meet and 
have Get projeciiequirements. 

c 
c ... ... 

" 

: .  
' .I 



Plant Item orSystem 

MCO. I-!AhlO~ihjG M/C 
Arrembly,Sub-Assembly, Cubicle Ref, Etc. 

Contract 4 6 83 
Ir\Ahlcoed 1 
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GEC ALSTHOM ENGINEERING SYSTEMS LTt 

Contract and Job Title: 
HANFORD MHM PHASE 111 sfrmh+ 

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

Target Dates for Completion 

,,& l S S 7  
~~ 

Design Working Number: I Budget: , 

4683221 452 

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 9/5/96 

ASME NOA-1 /I: 

&.a+, G~L&~3624oS& 
?& h& '3c.Z ?os78 d 

~ 

DESIGN JOB INSTRUCTION - 
To:, Me. b e  && o h  

Required output: 

Design Job specification 

Design Quality Plan . \ 
Scheme Design Drawings 

Detail Drawings 

Design Report 

I&&&? - __-. GhbdR&& :.-i I-_-- ~ ___- 

0 '  

0 :  

0 :  

0 4  

0 6  

d 
0 7  

0 8  

0 9  

0 10 

Note: I1 Is the responrib:l;ty of the EngineerlOffico 
csrrying out the work IO recommend to the 
originator any need to revise thia lnsrructlon IO 
take account of additional output requirements 
idcnrificd during'tha exacutlon of the work. 

3udget awareness is critical to the success of this,project and you must monitor your spend, 
rutput and remaining budget. The Issued budget must be worked within. 

:opfes to: 
:iie 4683/471/099 
LMACMILLAN ' 

, . .. . . . . 
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GEC ALSTHOM ENGINEERING SYSTEMS 

COMPANY CODE OF PRACTICE 

DESIGN 
CALCULATIONS 

COP103 Issue A Page 1 of 4 

! 
Originator: A R Penn 

Dlvm'ept: QA Department 

srgnture Date 5.10.92 

1 .o 

2.0 

2.1 

2.2 

z.3 

2.4 

SCOPE - 
T h i s  Code of P rac t i ce  de f ines  t h e  procedure for the prepara t ion ,  scope, 
c o n t e n t  and cont ro l  o f  a l l  c a l c u l a t i o n s  performed by t h e  Design Off ices ,  
Technical Off ices ,  Se rv ice  Groups and Development Labora tor ies  which a r e  part  
o f  t h e  permanent record supporting development and design undertaken as 
c o n t r a c t  work. Calcu la t ions  produced for ' t ende r s  and non-contract 
development work t h a t  a r e  t o  be f i l e d  i n  the record system o f  the Design 
O f f i c e s ,  Technical Off ices ,  Serv ice  Groups and Development Laboratories,  will  
be s u b j e c t  t o  checking only i f  s p e c i f i e d  as p a r t  of the j o b  i n s t r u c t i o n  or if  
subsequent ly  used a s  a permanent record supporting c o n t r a c t  work. 

IDENTIFICATION AND CONTENT 

The Company's standard ca l cu la t ion  shee t s  a r e  t o  be used, namely: 

ESL Form No. 
- .. . .  

. 1650/1 : A4 s i z e  c S h e e t . 1  t o  a l l  ' ca jcu la t ions .  

1650/3 ~ A 4 i i s i z e  5mm g r i d  cont inua t ion  shee t .  
' 1650/4 : A3 s i z e .  5mm g r i d  con t inua t ion  shee t .  . 

1650/5 : A4 s ize .  Sheet 2 t o  a l l  c a l c u l a t i o n s  

.. 1650/2 : A4.size P la in  cont inua t ion  shee t .  

. ''.- 

r equ i r ing  computer i n f o h a t i o n .  

These make s p e c i f i c  provision f o r  meeting i d e n t i f i c a t i o n  requirements and for 
record ing  o t h e r  e s s e n t i a l  information. 

Shee t  1 o f  each ca l cu la t ion  is ' to be completed i n  accordance w i t h  t h e  margin 
no te s .  This shee t  should be r a i s e d .  and dated a t  the beginning of t he  
c a l c u l a t i o n  and t h e  bas ic  information required i n  boxes i n  t h e  upper sec t ion  
should be f i l l e d  i n  a t  t h e  same time. Sheet 1 w i l l  be progress ive ly  
completed a s  appropr ia te  t o  t h e  na ture  of t h e  c a l c u l a t i o n .  

All c a l c u l a t i o n s  a r e  t o  be uniquely identified in accordance w i t h  the system 
ope ra t ing  i n  the o f f i c e  i n  question; the system should provide f o r  
c a l c u l a t i o n s  t o  be numbered sequen t i a l ly  w i t h i n  t h e i r  f i l e .  

Ca lcu la t ion  shee ts  and inc luded . i t ems ' a re  t o  be numbered sequen t i a l ly ,  signed 
and dated a s  t h e  ca l cu la t ion  progresses .and  t h e  t o t a l  number of shee t s  i s  t o  
be s t a t e d  on shee t  1 a t  t h e  completion of t h e  c a l c u l a t i o n .  The ca l cu la t ion  
number i s  t o  be en tered  on each . shee t  t o ,  provide f o r  t r a c e a b i l i t y  t o  shee t  1. 

m No ESL 164511 

. .. . .  ~ . .  . . . .  . 
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2.5 Where graphs, sketches, and computer output a re  included i n  the calculation 
each item must be ident i f ied i n  accordance w i t h  this procedure so that 
t r aceab i l i t y  and col la t ion sequence is protected. Endorsing stamps 'are 
avai lable  t o  a s s i s t  i n  the ident i f icat ion of these  'included items'. As a 
general ru l e  each sheet  i s  t o  be ident i f ied.  b u t  computer hard copy whict 
remains as one piece o r  has i t s  own unique numbering system need only be 
i den t i f i ed  on i ts  f irst  page. 

The object and method statements on sheet 1 may be covered by cross 
' re fer r ing  t o  a subsequent sheet i n  the calculat ion or t o  an associatec 

document. 

2.6 

2.7 

3.0 

3.1 

3,2 

Calculations must be writ ten w i t h  suf f ic ien t  connective English and de ta i l ,  
and be c lear ly  presented, such t h a t  a person technical ly  qual i f ied i n  t h e  
subject (but n o t  necessarily famil iar  w i t h  t h e  job) can understand t h e  
analyses and review/verify the resu l t s  w i t h o u t  recourse t o  the originator.  

The .results of calculations and conclusions shall .  be, summarised and clearly 
s ta ted .  The Results Summary Box on sheet 1 may be, completed by adding a 
cross  reference t o  a subsequent sheet i n  the ;  cplculation where t h i s  i s  
appropriate. 

All hand calculations may be writ ten i n  pencil unless specif ic  contract 
conditions require otherwise. ' 

The following shall  apply t o  calculations which will form part  of  t h e  
permanent ..design record. 

a) Authentication - Should,pencil written calculat ions be unacceptable a s  
.a pernianent record they shal l  be xeroxed and the  front  sheet carry 
original signatures of the  Originator,' Checker and the Approver of the  

Alterations - Calculations writ ten i n  i n k ,  Xerox copied or o u t p u t  from 
PC pr in te r  are  n o t  t o  be a l te red  by use of correcting f lu id  (white 

' out) or by 'blacking out ' .  Crossing o u t  is permissible provided the  
detailed written matter is  discernable, i n i t i a l l e d  and dated. 

.. . .  ... . 
c 

cal cul a t i  on. :- . .  

b) 

c 

CHECKING 

Al'l calculations which a re  important t o  the f inal  design must be checked for 
mathematical accuracy and f o r  correct  transposit ion of data; i .e. data 
extracted from curves and tables; and.endorsed t o , t h i s  effect .  I t  is the 
responsibi l i ty  of the Lead . Engineer/Office Head t o  determine which  
calculat ions requiring checking. : Uhchecked calculat ions retained in the 
Design Record File are  t o  be ident i f ied  as unchecked and signed by the Lead 
Engineer/Office Head on sheet 1 of the calculation i n  the appropriate box. 

Types of calculations tha t  do n o t  require '  checking can include the 
following: 

a) Calculations made i n  the process,'of checking other  work. 

b) Scoping calculations n o t  resulting 'directly or indirect ly  i n  the  final 
output. 

Irn YO ESL 164312 

. 
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3.3 

4.0 

4.1 

5.0 

5.1 

5.2 

6.0 

5.1 

5.2 

5.3 

The checking of calculations i s  t o  be carried out by a person other  than t h e  
o r ig ina tor  of the  calculations.  The Lead Engineer/Office Head advises , t h e  
nominated checker as t o  the extent and method of checking taking ' i n t c  
account the re la t ive  importance of the work. 

Errors ident i f ied by the checking process shal l  be over marked on a copy of  
the calculation using a d i s t inc t ive  coloured pen/pencil. The corrected 
f igu re  t o  be writ ten above by the checker and agreed by both .  

Any disagreement on the change is t o  be resolved by the  Lead Engineer/Office 
Head. Changes agreed as  a resu l t  of checking are  t o  be incorporated i n t o  
the calculation before release. 

REVIEW/VERIFICATION OF CALCULATIONS 

Where the  Design Qual i ty  Plan (Design and development plan) ident i f ies  a 
requirement for  the formal review of a calculation, and/or for ver i f icat ion 
additional t o  t ha t  provided for  by the checking procedure i n  para 3.0 above, 
this i s  t o  be performed and documented i n  accor$ance w i t h  the formal design 
review/design ver i f icat ion procedures operated 'by, or agreed w i t h ,  the 
Div is ion  f o r  whom the work is  being performed. 

The Lead Engineer/Office Head o f  the section responsible f o r  i n i t i a t i n g  the 
review/verification mus,t ensure t h a t  the review/verification box on sheet 1 
i s  completed. 

RECORDS 

CalcuJations- must be ' f i l ed  , i n .  the  formal o f f i ce  record system and be so 
arranged and indexed t h a t  tl!e logic of the system and the t o t a l i t y  of . the  
work undertaken. can.-be readily ident i f ied.  In design offices;they will 
normally be' included as par t  o f . t h e  Design Record F i l e ; - i n  other  off ices  
they, will  be included i n  t h e i r  formal record systems. 

Computer output. i n  hard copy o r  magnetic tape form, may 'be stored 
separately b u t  the same principles of ident i f icat ion and indexing apply. A 
cross  reference ident i f icat ion i s  t o  be included ' o n  sheet 2 of the 
calculat ion.  

..- ... . 
c 

REVISION TO CALCULATIONS 

Calculations tha t  have been released t o  other  Offices, Divisions. or outside 
ESL will  require revision where the  change i s  of a s ign i f icant  nature. 

All revision made t o  authenticated signed and released calculations shal l  be 
ident i f ied  clear ly ,  checked as defined previously and the revision status 
updated on sheet 1 of  the calculation sheet. 

Calculations t h a t  a re  superseded as the design develops shall  be retained in 
the record f i l e s  and the box on sheet 1 completed. Where a calculat ion has 
been revised the previous issue shal l  a lso be retained i n  the record f i l e s .  

. , . . . . , , , , ,.. ... ..- .. , . . . . , . ~ . .  ~ . . - .  .. 
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A l l  those persons w i t h i n  or outside ESL who were i n  r e c e i p t  o f  a ,tom 
t r a n s m i t t e d  copy o f  t h e  c a l c u l a t i o n  must be n o t i f i e d  o f  any s i g n i f i c a  
change. 

7.0 ATTACHMENTS 

Worked example o f  a design ca lculat ion.  

i 

.. 
'c, 

. .  
_ L  I- . . .  

c :. . 

Form NO ESL 164312 

... . . . .  . . . . . . . . . . 
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GEC ALSTHOM ENGINEERING SYSl  tMJ LI u 

NUCLEAR, MARINE & DEFENCE DIVISION 

MANAGEMENT SYSTEM PROCEDURE 
3 

secuon IUIVIT+. I I r -s= I V I  I ~ ~ U V  n . .  
Title 

. . .  ...... : 
:I:.::, 

.... ..... :.:: 

.:.\ ' 
TECHNICAL COMPUTING .... .... 

..... .... 

...... ...... ..... ,::. 

::., 
..... ..:. ..:; ._..: ..:. 

I 
..... 
:.:.,;: 

Origlnmtor D B a d e n '  D.1. 1.6.86 ...... 

Contents' w 
1.0 Scope ................................. : ........................ 2 

2.0 Application ................................................... 2 

4.0 Program Development ........................ ;. ..... :.... 3 

6.0 Program Support ........................................ ;.. 5 

7.0 Program Use ...................................... I..; ....... 6 

3.0 Work Instructions .......................................... 3 

5.0 Program Support & Validation ......................... 4 
. . . .  

8.0 Pre & Post Processing .................................... 7 

9.0 Software Security ...... ; .................................. 7 
10.0 Program Validation ........................................ 8 
11.0 Establishment of New Program for ..................... . 9 . .  c use on a PC 

12.0 Establishment of Nr4.W Programs for ................. 10 
the E$L MuJti-User Technical Computers 

13.0 Establlshment' of Updated Version ........... .;.. .... 1 1 
of an Existing Program 

. 14.0 Exclusions ........................ ........................... 13 

15.0 Attachments ........... r. ..................................... 13 

Appendix 1 Computer Hardware and Software 

.. 

. .  

- for the Technlcal Services Group 
DEC System 5400 Computer Installation 

Approved by R Jones 1. 

Signature: l?.f Title: TSG Manager Date: Z Z / b \ S S  

Authorised by 

Signature: Title: QA Manager Date: 12.L.Pf 
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FLUOR DANIEL LIMITED 
Fluor Daniel Centre, Watchmoor Park. Alverrida Way. Camberlay, Surrey. GU15 3AQ. 
Telephona 01276 82424 Fax: 01276402278 .. 

: ::. ! 
.'.. . 

FACSIMILE LEAD SHEET 
.. . . .,. . .. .:.... TO: KiAg Anderson. FROM: . Pam Ridgeway. .... ... . ..... 

COMPANY: Fluor Daniel. LOCATION: Camberley. 

LOCATION: Washington. 
DATE 08 July 1997 

FAX No: 001-509-372-1 490. NUMBER OF PAGES: 16 

SUBJECT: G.E.C. 

King, 

Please find attached the Report from the visit to GEC by Doug Hardie as previously sent to you via 
E-Mail. 

I .  

The original Report will folilow for your attention in the next package. 

c 

PAM RIDGEWAY. . - 
Ken Bennett ' 01276-402062 
Doug Hardle 01 276-41 11 97 
Keith Hills 01 276-402057 
Pam Ridgeway 01 276-402064 

Main Switchboard 01278-62424 

fax: 01 276-402278 

. ... ... 
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