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EXECUTIVE SUMMARY 

The Tank Waste Remediation System (TWRS) Storage and Disposal Project has 
established the Immobilized High-Level Waste (IHLW) Storage Sub-project to  provide the 
capability to  store Phase I and I1 HLW products generated by private vendors. A 
desigdconstruction project, Project W-464, was established under the Sub-project to  provide the 
Phase I capability. Project W-464 will retrofit the Hanford Site Canister Storage Building (CSB) 
to accommodate the Phase I HLW products. Project W-464 conceptual design is currently being 
performed to interim store 3.0 m-long HLW stainless steel canisters with a 0.61 m diameter. 
DOE is considering using a 4.5 m canister of the same diameter to  reduce permanent disposal 
costs. This study was performed to  assess the impact of replacing the 3.0 m canister with the 4.5 
m canister. The summary cost and schedule impacts are described in the following paragraphs. 

\ 

Cost Impact 

Adding the 4.5 m canister to  the Project W-464 baseline results in an estimated project cost 
impact of 
$ - 425k (cost savings) to  an increase of $4,425k. This estimate is based on consideration of 
necessary modifications to  project documents, conceptual design, capital equipment design and 
implementation, and required technical engineering studies. 

The estimated impact breaks down as follows: 

Modifying baseline projects documents (Le., design requirements document, 
supplemental conceptual design statement of work and work plan, and conceptual 
design update). Estimated cost: $250k 

Perform additional engineering studies during the detailed design phase. Estimated 
Cost: $335k 

Adding capital equipment needed to use a 4.5 m canister; the capital cost estimate 
reflects only the additional cost incurred if the 4.5 meter canisters are used. 
Estimated capital costs include design and implementation; Estimated total capital 

* 

Cost: $-1,010 to $3,94Ok 

Primary capital equipment modifications or additions required to  implement the 4.5 m 
canister are as f0110ws: 

Reconfigure the internal material handling machine (MHM) body and grapple to 
allow for a 4.5 m overpacked canister or lengthen the h4HM body. Shortening the 
h4HM grapple effectively lengthens the internal cavity to  accommodate the 4.5 m 
canister. This option essentially adds no weight. The worst case scenario is that 

... 
111 
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the modification would overstress the MHM and entire bridge and MHM would 
have to  be replaced, Which options are viable is the major driver for the range of 
cost impacts. 

Design and fabricate a longer cask made from a copperhickel alloy (instead of  
stainless steel) and polyethylene. This material is recommended for the 3.0 m cask 
as well. The cost increase is because additional material is needed to lengthen the 
cask 1.5 m. 

Fabricate one less impact absorber per storage tube. 

Design and fabricate a larger capacity transportation trailer for the casks and 
canisters. The cost increase reflects the base cost to  increase the trailer capacity 
and materials and fabrication costs to extend the cask support frame that mounts 
on the trailer. 

Construct an overpack pit by deepening the No. 7 hot conditioning annex (HCA) 
pit 41 cm (16 in.) or build a new pit 1.5 m deeper. 

Schedule Impact 

The transportation upgrades and CSB modifications to  implement the 3.0 m canister 
retrofit are expected to have no significant schedule impacts. However, the impact o f the  MHM 
modifications on the Spent Nuclear Fuel CSB Project mission will need to  be  assessed in the 
updated conceptual design activity. To validate Project W-464 in fiscal year 1998 (early 
validation) in accordance with the TWRS Multi-Year Work Plan' the baseline project documents 
will need to  be updated by the end of  calendar year 1997. 

'LMHC, 1997, Tank IVaste Remediation Sysleet Fiscal Year 1998 IVovk Plan- WBS 1.1, HNF-SP-1230, Rev. 
0, Lockheed Martin Hanford Corp., Richland, Washington. 

iv 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

The Tank Waste Remediation System (TWRS) Storage and Disposal Project has established the 
Immobilized High-Level Waste (IHLW) Storage Sub-project to provide the onsite capability to transport and 
interim store IHLW (vitreous glass product) generated during Phase I until it can be shipped to a federal 
geologic repository. The Sub-project established a desigdconstruction project, Project W-464, to retrofit the 
Hanford Site Canister Storage Building (CSB) to accommodate the Phase I IHLW product. Currently the 
CSB is being designed to accommodate interim storage of spent nuclear fuel (SNF) in one of three storage 
vaults under the established Hanford Site Project No. W-379. Project W-464 scope (i,e., CSB retrofits and 
new equipment installations) includes integration with Project W-379 mission and requirements. 

The Project W-464 technical baseline includes requirements necessary to transport, receive, and store 
3.0 m-long IHLW canisters, In accordance with the Phase 1A Contract (DOE-RL 1996a and 1996b), DOE 
is considering replacing the 3.0 m ( 9 4  10-in.) IHLW Product canister with a canister 4.5 m (14-ft 9-in.) long 
with the same diameter. DOE believes that using the 4.5 m canister will significantly reduce permanent 
disposal costs. This study was conducted to identify potential key impacts to Project W-464 cost and 
schedule caused by including the 4.5 m canister in the Project W-464 baseline. 

Before the Project W-464 conceptual design (CD) activity began, preconceptual engineering studies 
(Jacobs 1996a and 1996b) were performed to evaluate the viability of retrofitting the CSB to accommodate 
Phase I IHLSW product. These studies included an assessment of 4.5 m canisters. Much of this study is 
based on the design concept development and associated cost estimates from the Jacobs assessment. 
However, some of these concepts required further evaluation based on current SNF CSB design status. For 
example, the preconceptual engineering evaluation was performed for a MHM design that ultimately was not 
the design selected by the SNF CSB Project (Project W-379). 

The Project W-464 conceptual design activity was started in February 1997. At the end of fiscal 
year (FY) 1997, Project W-464 CD activities, including design of the 3.0 m-long IHLW canister, will be 
approximately 60 percent complete. The 60-percent CD includes the bulk of technical work scope; the 
remaining work is primarily cost estimation, safety evaluations, and CD report (CDR) preparation. 

1.2 STUDY SCOPE 

This study will address the effects to the Project W-464 baseline cost and schedule of using the 4.5 m 
HLW canister instead of the 3.0 m HLW canister. The study will evaluate the preconceptual engineering 
studies for equipment options, research the SNF proposed and existing equipment for HLW equipment 
options, select the best available option or develop new options, and provide recommendations and an 
implementation path fonvard. The cost of the 4.5 ni canister equipment recommendations will be compared 
to the baseline 3.0 m canister option to detemine the cost impact. The impact (primaii;y coal) lo LIiG 
following Project W-464 activities will be assessed: 

Baseline document revisions 
Conceptual design and CDR preparation 

1 
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Detailed design 

Required future engineering studies. 
Capital equipment cost and implementation 

1.2.1 Equipment Design, Fabrication, and Implementation 

All the equipment that will be used to store the IHLW canisters and transport and handle them from 
the unloading station at the IHLW vitrification facility to the CSB storage vaults and other CSB handling 
stations will be evaluated. The equipment modifications for the 4.5 m canister will be compared to the 
baseline modifications being proposed in the Project W-464 conceptual design activity to determine cost 
impacts. The cost estimates for the 4.5 m canister options d l  include costs to design, fabricate, and 
implement the retrofits. 

1.2.2 cost 

A preliminary very-rough-order-of-nlapitude (VROM) cost estimate suinmary will be provided. 
The summary will indicate the cost impacts to design, fabricate, and iinplement the changes to the equipment 
to accommodate the 4.5 m HLW canisters. Preliminary VROM cost estimates also will be provided so 
baseline documents can be revised and the engineering studies needed to include the 4.5 m canister in the 
Project W-464 baseline can be performed. 

1.2.3 Studies 

This study will determine the feasibilit). and VROM cost and schedule impacts of using 4.5 in HLW 
canisters. To further assess the impacts and validate the recommendations, more specific studies will be 
required. These studies are identified in this document. 

1.2.4 Study Assumptions 

The following assumptions were used during this study: 

The IHLW Storage Sub-project includes overpack capability for Phase 1 canisters 

The onsite shipping cask is designed for the 4.5 in canister only (overpack not considered) 

The West Valley Demonstration Project (WVDP) canister nozzle design is used for 4.5 m 
canister and overpack designs. 

Thc decicion tn incorporate the 4.5 in canister in Proiect W-464 baseline will be made by 
October 1, 1997, to support April 1998 Project validation. 

* 

2 
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2.0 CSB SYSTEMS AND OPTIONS 

The preconceptual engineering studies and available SNF CSB design were evaluated to determine 
key transportation and CSB systems that could be significantly affected by adding the 4.5 m IHLW canister 
to the Project W-464 baseline. The following systems were selected for evaluation: 

MHM 
HLW receiving pits 
Onsite transport cask 

Receiving crane 
Overpack station 

Onsite transport trailer and supporting systems 

Storage vault tubes and impact absorbers. , 
Options to incorporate the 4.5 m IHLW canister were evaluated for each system and are discussed in 

this section. In addition, this section covers studies that would be required to resolve potentially significant 
issues associated with each option. The recommended options are provided in Chapter 3.0, “Conclusions and 
Recommendations.” 

2.1 MHM 

The multicanister overpack handling machine (MKM) is being designed by Foster Wheeler to handle 
the SNF multicanister overpack (MCO) canisters, primarily in Vault 1 of the CSB. The design was reviewed 
and discussed with Foster Wheeler to develop and evaluate the selected options and to confirm estimated 
costs. Because the MHM is still being designed, no specific engineering studies were performed for this 
system; therefore these options may need to be reevaluated once the MHM design is complete. 

2.1.1 MHM Body a n d  Internal Cavity 

The MHM body is the storage and shielding vessel for the IHLW canister during transport from the 
receiving pit to all other building handling stations The body has a internal diameter of 69 cm (27 in.) and an 
internal cavity length capable of handling a 432 cm (170-in.)-long canister (length of overpacked MCO). The 
4.5 m HLW canister is approximately 178 in. long and a overpacked 4.5 m canister will be a approximately 
4.8 m (188 in.) long. (See Figure 1.) The following two options for accommodating the overpacked 4.5 m 
canisters were evaluated. 

Reduce the length of the grapple assembly by approximately 5 1 cm (20 in.). This.would 
allow the longer overpacked 4.5 in canisters to be handled using the existing MHM body. 

F x k r  VC1:cc!c: %,vi11 dcsigz thc h4HV to allow replacrmcnt o f  the grapple. However. the 
replacement operation is expected to be time consuming and should be performed 
infrequently. The only cost impact considered is the additional costs to design and fabricate 
a shortened grapple to allow the 4.5 m overpacked canister to fit in the MHM body. The 
amount that the grapple can be shortened is expected to be limiting, thus overpack canisters 
longer than 4.8 m (188-in.) would make this option difficult to implement. 

3 
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Lengthen the body of the MHM approximately 5 1 cm (20 in.). This will add approximately 
4536 kg (10,000 Ib) to the MHM. If the MHM is designed to handle only the IHLW 
canisters, this would not be a concern because the MCO is 5216 kg (1 1,500 Ib) heavier than 
the 4.5 m canister. The overall weight change would be a reduction of approximately 680 kg 
(1,500 Ib). However, the MHM probably will be required to be able to handle the MCOs 
and the IHLW canisters. This would result in a weight increase of 4536 kg (10,000 Ib) on 
the bridge crane portiori of the MHM assembly over the SNF design, which is the current 
MHM body handling a full MCO. 

A MHM bridge and CSB floor structural analysis will be required to determine if the extra 
weight will require further modifications or possible replacement of the bridge, MHM, or 
both. The extra length of the MHM could also result in the top of the MHM interfering 
with the west wall building cross bracing. When the final MHM drawings are released, 
tolerances need to be compared to verify that no interferences exist. A cursory review of the 
latest Foster Wheeler MHM drawings and cross braces indicate that the MHM could be 
raised the required height. If interferences do exist, administrative controls, collision 
avoidance systems, or bridge modification options will need to be evaluated to devise an 
effective solution. 

' 

2.1.2 MHM-Shielding 

The MHM radiation design requirement is to provide an MHM design that limits personal radiation 
exposure to less than 0.5 mremh at 30 cm. To compensate for the greater isotopic source strength of the 
IHLW canisters over a MCO, the following two shielding options have been considered. One of these 
options needs to be implemented for whichever canister size is used. 

Add 2.54 cni (1 in.) of steel around the MHM cask body from the bottom to a height of 
24.3 m (96 in.). This will increase the MHM weight by approximately 2812 kg (6,200 Ib). 
The additional weight does not affect the MHM when using the 3.0 m HLW canister 
because the MHM is designed for an MCO, which is approximately 6577 kg (14,500 Ib) 
heavier. However, if the additional shielding weight is considered along with the additional 
weight of a longer MHM body, the weight increase will be 7348 kg (16,200 Ib). If the 
MHM must handle both IHLW canisters and MCOs, a structural analysis is required to 
ensure that the MHM can safely handle the additional weight. 

According to Foster Wheeler., the MHM design capacity is currently limited by the girders 
on the MHM bridge. Therefore, it will not be possible to confirm the viability of this option 
without performing a structural analysis of the MHM with this significant load increase. 
Modifications to the structural support up to and possibly including installation of a new 
MHM and bridge crane are expected to be needed. This shielding option may be viable if 
the MHM grapple is shortened to add internal MHM cavity length to accommodate the 
4.5 m canister. 

Keeping personnel at least 30 cm (12 in.) from the MHM cask body surfaces will have the 
same effect as adding 2.54 cm (1 in.) of steel to the MHM body. Adding a guard around and 
to the top of the MHM cask body will limit the exposure of operations personnel to radiation 
to acceptable levels. The guard will add approximately 1225 kg (2,700 Ib) to the MHM 
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weight. The combined weight of the guard and the weight to lengthen the MHM body to 
accommodate the 4.5 m canister is 5761 kg (12,700 Ib). This is the weight increase to the 
MHM integrated system if it must handle both IHLW canisters and MCOs. A MHM bridge 

. and CSB floor structural analysis will be required to determine if handling the extra weight 
will require modifications. Therefore, confirming the viability of this option is not possible 
without performing a structural analysis of the MHM with this increased load. 
Modifications to the structural support up to and possibly including installation of a new 
MHM and bridge crane are expected to be needed. This shielding option is viable if the 
MHM grapple is shortened to lengthen the internal MHM cavity to accommodate the 4.5 m 
canister. The complexity of the guard design may influence its cost and viability. A detailed 
evaluation of this type of design on the MHM body needs to be performed because of the 
difficulty associated with attaching this type of structure to the MHM body using the 
existing design for the support equipment and access panels. 

\ 

2.1.3 MHRl Hoist 

The MCO payload is approximately 8618 kg (19,000 Ib). The HLW 4 5 m canisters payload is 
approximately 3402 kg (7,500 Ib). The MHM hoist system is being designed to handle the heavier MCOs 
and so v d l  have no trouble with either HLW canister. However, if the MHM’s body is lengthened to accept 
the 4.5 m canister, the hoist will be raised and its cable may have to be lengthened so that it can be used to 
install the bottom storage tube impact absorber. 

2.1.4 MHM Control System 

The present MHM control system is set up to handle the MCO’s length and weight, as well as its 
impact absorbers. The limit switches, load cells, and logic circuits on the control system would have to be 
modified to accept the new configurations of the HLW canister and impact absorbers. These modifications 
would need to be made for either the 3 m or 4.5 m canisters.. 

2.2 HLW RECEIVING PITS 

The receiving pits will be the interim receipt and transfer location ofthe HLW canisters. The onsite 
shipping cask will be delivered to the selected receipt pit and the cask lid will be removed by a mobile 
9072 kg (IO-ton) gantry crane. The canisters will be removed from the cask and transported within the CSB 
by the MHM. Two pits already located in the CSB receiving bay, the MCO pit and the Fast Flux Test 
Facility (FFTF) pit, are considered options for receiving and transferring HLW canisters. The MCO pit is 
designed to handle SNF MCOs. The FFTF pit is designed to handle FFTF SNF packages. (See Figure 2.) 

2.2.1 MCO Receiving Pit 

The MCO receivingpit is 566 cm (223 in.) deep and 142 cm (56 in.) in diameter. A shielded onsite 
transport cask designed with steel shielding (gamma) to accommodate the 4.5 in canister would need to be 
approximately 536 cm (21 1 in.) long with a 147 cm (58 in.) outside diameter. To use the MCO pit, the cask 
will need to be made with a less standard shielding material such as a copper-nickel alloy to reduce the 
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diameter to 137 cm (54 in.) with the same shielding capabilities. This modification would be required for 
either canister. Using the MCO pit for the 4.5 m canisterhask will allow only 30 cm (12 in.) or less to 
accommodate an impact absorber. An engineering analysis of the HLW pit impact requirements (canister 
drop) and potential impact absorber designs is required before the viability of this option can be confirmed. 

The SNF CSB (Project W-379) design includes a 25.4 cm (IO-in.)-thick shield hatch assembly for 
the existing MCO transfer pit. A track-mounted 4536 kg (5-ton) gantry crane is being provided to install and 
remove the assembly during MCO transfer operations. The HLW canisters will require a 46 cm (IS-in.) thick 
shield hatch assembly to meet shielding requirements for as low as reasonably achievable (ALARA) 
guidelines. A 9072 kg (10-ton) gantry crane will be required to handle this larger assembly. 

2.2.2 FFTF Pit 

The FFTF pit is 4 m (12 ft) square and 6 m (20 ft) deep. This pit is large enough to handle the 4.5 m 
canister with adequate room for an impact absorber.. To acconmodate the 4.5 m canister, side guides, a 
bottom pedestal, and shielding hatches will need to be added to the FFTF pit. These features are required for 
either length IHLW canister. 

, 

If the FFTF Pit is used, a larger shield cover than envisioned for the MCO pit would have to be 
fabricated to cover the 4 m (12-ft)-square opening. 

2.3 TRANSPORTATION 

The transportation system includes the following equipment: HLW onsite shielded transportation 
cask, transportation trailer, and receiving crane. 

2.3.1 HLW Transportation Cask 

Several options are available for transportation casks. These depend primarily on canister size and 
transfer pit selection. Two options were evaluated specifically for the 4.5 m canister.' 

The first option is to build a new cask for the 4.5 m HLW canisters using standard materials. The 
May 1996 preconceptual engineering study concluded that a cask wall 41 cm (16 in.) thick would be required 
to provide adequate shielding for the HLW canisters. The wall would be composed of 28 cm (1 1 in.) of steel, 
10 cm (4 in.) of borated polyethylene (neutron), and a 2.54 cm (I-in.) stainless steel shell. This would result 
in a cask with a diameter of at least 147 cm ( 58 in.), which could be used only in the FFTF pit. Because of 
the extra 1.5 m length of the 4.5 m canister, material and fabrication costs would be higher than for the cask 

. designed for the 3.0 m canister. 

'For both options, drop testing and structural analysis will be required for both cask designs 
accommodating either a 3.0 snd 4.5 m canister because new casks must be designed for both canisters. 
Therefore, no additional costs impacts are expected for designing the 4.5 m cask. 
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Item Lifted Payload Weight Cask Weight 
[kg @)I [k (Wl 

3 m HLW canisterhew cask 2100 (4,631) 27216 (60,000) 

4.5 mHLW canistednew cask (CdNi) 3402 (7,501) 40779 (89,900) 

4.5 m HLW overpackhew cask 4180 (9.216) 40779 (89,900) 

MCO/MCO cask 8618 (19.000) 18144 (40.000) 

HNF-SP-I243 

Total Weight 
F g  Ob)] 

29317 (64,631) 

44181 (97,401) 

44959 (99,116) 

26762 (59.000) 

SGN Eurisys Services Corp. 
Government Services 

The second option is to make a smaller diameter cask with equivalent shielding using a copper-nickel 
alloy (gamma) and polyethylene (neutron) design. Decreasing the diameter from 147 cm to 137 cm (58 to 
54 in.) will make it usable in the MCO pit. (See Figure 3.) No additional cask design costs are expected over 
those incurred to design casks for a 3.0 m canister. 

For both options, the cost impact is the cost of additional materials required to provide for the longer 
4.5 m cask. 

2.3.2 Transportation Trailer 

The 4.5 m canister and cask weigh approximately 44452 kg (98,000 Ib or 50 tons). , The 3.0 m 
canister and cask weigh approximately 29484 kg (65,000 Ib or 33 tons). The heavier 4.5 m canister payload 
will require a larger transportation trailer. Because the 3.0 or 4.5 m casks and canisters weigh too much for 
the existing MCO traiIer capacity [27214 kg (30 tons)], a new trailer will need to be designed and fabricated. 
The difference in weight between the 3.0 and 4.5 m casks and canisters is approximately 15422 kg (17 tons) 
and would require a 45360 kg (50-ton) base trailer instead of a 36288 kg (40-ton) base trailer. 

2.3.3 Receiving C r a n e  

The CSB receiving crane has a rated capacity of 54432 kg (60 tons). The rated capacity is adequate 
for lifting any of the HLW canisters and casks discussed in this report. However, a seismic analysis d I  be 
required to verify that the acceptable design lifting capacity is not significantly below the rated capacity. 
Table 1 summarizes payload weights ofthe packages considered in this report. 

2.4 P A C K A G I N G  SYSTEM 

The packaging system includes the overpack station, storage vaults (Vaults 2 and 3), storage tubes, 
and impact limiters. 
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2.4.1 Overpack Station 

The capability to overpack an IHLW canister is included in the Project W-464 baseline design 
requirements and will be required for a 4.5 m canister. The options for providing the 4.5 rn canister overpack 
are to renovate Hot Conditioning Annex (HCA) Pit No. 7 or build a new overpack pit in the HCA. 

The internal diameter of HCA Pit No. 7 is adequate and should provide the proper clearance to 
perform HLW overpacking operations. The overall dimensions of Pit No. 7 are 122 cm (48 in.) diameter by 
640 cm (252 in.) deep with a 30 cm (IO-ft) square by 126 cm (51-in.) deep recessed cavity at the top. (See 
Figure 4.) The available depth in which to conduct overpacking operations in HCA Pit No. 7 is 599 cm 
(236 in.). The pit is not deep enough to accommodate the 640 cm (252 in.) needed for the 4.5 m canister 
overpack operation. To use HCA Pit No.7 for the 4.5 m canister overpack operation, it would need to be 
lengthened 41 cm (16 in.). Adding 41 cm (16 in.) requires excavating the pit and pouring a reinforced 
concrete foundation. 

\ 

The second option, constructing a new HLW overpack pit that could accommodate the 4.5 m canister 
overpack operation, would only be done if a constructability assessment of Pit No. 7 shows that modifying it 
is technically challenging and/or costly.' Therefore, only deepening HCA Pit No. 7 1.5 m to accommodate a 
4.5 m canister instead of a 3.0 m canister will be included in the cost impact assessment. 

If it were built, the new pit would be located in the southeast comer of the CSB HCA operating area. 
Building a new pit is expected to require a significant structural integrity assessment of the deck and 
supporting structural features. 

2.4.2 Vault 

As part of the preconceptual engineering studies, the IHLW canister source term was used to develop 
the highest possible canister centerline temperature. The evaluation included three 3.0 m canisters, each with 
the maximum allowable radioisotopic compost, placed in a CSB tube. The IHLW temperature was 
determined to be much lower than the allowable maximum temperature of 400 'C (752 OF). Therefore, using 
the 4.5 m canisters is not expected to require additional vaultftube modifications. 

2.4.3 Impact Absorbers 

Each tube will require only two impact absorbers whcn the tube is filled with 4.5 m canisters. One 
impact limiter is needed in the bottom of the tube and one is needed between the two canisters. Three impact 
limiters are required when placing three 3.0 m canisters in a storage tube; one on the bottom and one between 
every two canisters. The impact limiters for the 4.5 m canister will need to be designed to take a larger 
dynamic load in the case of an accidental drop than those for the 3.0 m canister. The design and 
implementation of a heavier duty impact limiter is not expected to cause any significant cost increase over 
that rcqiiirec! for e 3 0 m canister 

2A constructability study will be needed to resolve the identified issues associated with new pit 
construction and with recessing HCS Pit No. 7 before making an implenientation decision . 
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3.0 CONCLUSIONS AND RECOMMENDATIONS 

3.1 MHMBODY 

Recommending one option to accommodate the increased length of the 4.5 m canister in the MHM is 
not considered practical without further information and analysis. Therefore, both options will be included in 
the cost impact assessment. 

The option to increase the MHM body is fairly straightforward; however, the significant weight 
increase associated with this option, coupled with the weight from either shielding option (add 1-in steel or 
guard restriction), would require an extensive structural analysis of the MHM integrated system. The 
structural analysis could uncover the need to perform costly upgrades or replace the MHM, the bridge, or 
both. The cost impact assessment wil1,consider the case where the struchral analysis shows that no 
structural modifications are necessary (cmt of analysis only) and the worst case scenario (replacement of the 
MHM). 

The option to shorten the grapple probably is compatible with both shielding options, given the 
MHM weight limits. Adopting this option will require that a scoping study be done to determine if the 
required 46 cm (18-in.) length reduction of the grapple is viable and ifthe slight weight increase caused by 
the shielding associated with this option is acceptable. The cost impact assessment will include the cost to 
perform a viability analysis (technical and operational) and the cost for fabricating a new grapple. 

3.2 HLW TRANSPORTATION CASK 

The copper-nickel ( C m i )  alloy cask is recommended for use with the 4.5 m canister in accordance 
with the results of preconceptual engineering studies and conceptual design activity reconunendations. The 
cost difference is expected to be the cost of the materials required to lengthen the cask for the 4.5 m canister. 

3.3 IMPACT ABSORBERS 

The cost reduction associated with using one less impact absorber per tube for the 4.5 m canister will 
be reflected in the cost estimate. This estimate will not account for marginal material cost differences 
between the impact limiters for the 4.5 ni and 3.0 m canisters. 

3.4 TRANSPORTATION TRAILER 

A new transportation trailer will be required to transport either the 3.0 or the 4.5 m canistedcask 
load. The cost difference between a trailer needed for a 3.0 canister and 4.5 canister, as well as the material 
and hixicaiim cost :o i i z k  2 !xscr cx!< !:o!dcr, ~j!! ?.c ix!nc’.cd in t l x  cost impact Pcscscrncnt 

3.5 OVERPACK STATION 
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Both options are included in the impact assessment: the cost to renovate HCA Pit No. 7 and the cost 
to add 1.5 m of depth to a new pit. 

3.6 ADDITIONAL BENEFITS 

Use of the 4.5 m canister will reduce the number of transfers (both canisters and impact absorbers) in 
the building and reduce personnel exposure by approximately 30 percent over the life of the facility. No cost 
benefit will be assigned to this reduction. 

4.0 RECOMMENDED SYSTEM STUDIES 

The recommended modification$ are based on the information provided from existing studies. 
Further studies will be required to validate the costs and recommendations. The recommended studies are as 
follows: 

Perform engineering analysis and tolerance stack up on grapple and MHM body 
modifications to verify that 4.5 meter canisters can be fit inside the MH,M body. Perform 
engineering tolerance stack up of the structural interferences with the MHM and the building 
supports if the MHM is lengthened. 

Perform structural analysis of MHM bridge and CSB floor to determine the extent of 
modification, if any, needed to accommodate a heavier MHM that meets safety and 
functional requirements. 

Perform thermal analysis on the MHM body and proposed HLW cask designs to verify that 
the 4.5 m canisters can be handled safely and are within constraints for Code and cask outer 
temperature. 

Evaluate impact absorber requirements for tubes and HLW receiving and overpack pits to 
determine type and size of impact absorbers required and if pits options can accommodate 
them. 

Review receiving crane HLW seismic requirements to verify that no upgrade modifications 
will be needed to the crane. 

Verify constructability of using the HCA Pit No. 7 pit as a overpack pit and the 
constructability of building a new overpack pit. 

' 

5.0 COST 

Adding the 4.5 m canister to the Project W-464 baseline results in an estimated project cost change 
ranging from a reduction of $425k to an increase of $4,52jk. 
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The cost estimates provided in this section are very-rough-order-of-magnitude (VROM) estimates. 
The estimates include both direct and indirect costs associated with modifications and engineering activities 
identified in the recommendations. Engineering costs associated with design activities or engineering studies 
are based on an average rate of $75/engineering labor hour. Because the cost estimates are at the VROM 
level, no material procurement rates (MPR), general and administrative (GBrA) escalation, or contingency 
adders were considered. 

In cases where no option is clearly superior, costs are provide for all options. In most cases, only the 
best and worst case cost estimate are provided for each option because further engineering studies that are out 
of scope in this study would be required to calculate an intermediate cost estimate. 

The cost estimate reflects only the additional costs (cost incurred or saved) incurred if the 4.5 m 
canisters are used instead of the 3.0 m canisters. Estimated capital costs include design and implementation 
costs. 

\ 

The cost estimate is based on consideration of the following: modification to project documents, 
update of conceptual design and conceptual design report, capital equipment design and implementation, and 
required technical engineering studies. 

Specific estimated cost impacts are provided in Sections 5.1 through 5.3. 

5.1 Project Documents 

Modify baseline Project documents (i.e,, design requirements document and supplemental 
conceptual design statement of work and work plan); Estimated cost: %50k 

Update transportation and CSB facility conceptual design; Estimated cost: $200k 

Total estimated Project document cost: $25Ok 

5.2 Capital Equipment 

Primary capital equipment modifications or additions and respective subtotal costs are as follows: 

Reconfigure internal MHM body and equipment (grapple) to allow for 4.5 m overpacked 
canister or lengthen the MHM body. 

The best case scenario is that the grapple is analyzed and can be modified to accommodate 
the IHLW canister. Definitive design, fabrication, and installation is estimated to be $200k. 
The cost to increase the MHM length is estimated at $995k. The worst case scenario is that 
a new MHM bridge crane and modified MHM vessel are required. The cost estimate is 
$5,000k to replace the MHM. The cost estimates for MHM modiiicalions were based on 
Foster Wheeler Engineering input. Estimated cost: $200k to $5,000k 

Design and fabricate a longer cask made of copperhickel alloy and polyethylene. The cost 
increase is because the cask is 1.5 ni longer. The estimate for the increased cost is based on 
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escalating the cask cost estimate from the September 18, 1996 report by one-third because 
the cask is approximately one-third larger. Estimated cost: $1,008k (for three casks) 

Fabricate one fewer impact absoher per storage tube, which results in 456 fewer impact 
absorbers needed. The cost estimate is based on to-date vendor response to provide MCO 
impact absorbers for Project W-379. Cost is $6.4 k per storage tube. Estimated cost: 
$-2,918 k (cost saving) 

Design and fabricate a larger capacity transportation trailer for the 4.5 m casks and canister. 
The cost estimate reflects the base cost to upgrade the trailer capacity and the materials and 
fabrication eosts to extend the cask support frame that mounts on the trailer. The cost 
estimate for the trailer upgrades were based on vendor input and engineering judgement. 
Estimated cost: $45Ok (for three trailers) 

The two options for pioviding overpack capability are modifying HCA Pit No. 7 by 
increasing its depth by 4.1 m (16 in.) ($400k) and constructing a pit ($250k for adding 
1.5 m of depth). The cost estimate for the pit modification was based on CSB project cost 
estimators input. Estimated cost: $25Ok to $400k. 

Estimated total capital equipment cost: $1,01Ok to $3,9403: 

5.3 Engineering Studies 

Perfon engineering analysis of grapple and tolerance stack-up of MHM body modifications 
to verify that 4.5 meter canisters will fit in the MHM body. Some modification to the body 
and other sections of the MHM will be evaluated in conjunction with the grapple viability 
analysis. hi addition, evaluate engineering tolerance of the structural interferences with the 
MHM and the building supports if the MHM is lengthened. Estimated cost: $55k 

Perfomi a structural analysis on MHM bridge and CSB floor to verify that the heavier MHM 
still meets seismic and safety requirements. Estimated cost: $look 

Perform thermal analysis on the MHM body and proposed HLW cask designs to verify the 
4.5 meter canisters can be handled safely, are within code specifications, and meet IHLW 
canister temperature requirements. Estimated cost: $6Ok 

Evaluate impact absorber requirements for storage tubes and HLW pits (receiving and 
overpack), determine type and size required and if pit options can acconunodate required 
impact absorbers. Estimated cost: $60k 

Review receiving crane HLW seismic requirements to verify that no crane or structural 
modifications are needed. Estimated cost: $40k 

Verify constructability of using the HCA Pit No. 7 pit as a overpack pit as well as the 
constructability of building a new overpack pit. Estimated cost: $20k 

Total estimated study costs:' S 3 5 K  
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6.0 SUMMARY TABLE 

Table 2 summarizes the key results of this study. It is intended as a quick looicup tool for 
information that was presented in the body of the study. 

In Table 2, the bolded items were included in the cost estimate. The other options were included in 
the table to reflect all the options considered. 

Equipment 

a H M  
3ody 

vlHM 
ihielding 

Reason roor 
Modification 

4.5 m canister is too 
long for existing 
MHA4 body. \\'orst 
case is the canister 
that has becn 
overpacked. 
Assumption \VU be 
that tlic overpacked 
canister will be 
Itandled in the 
MHh4 body. 

The HLW canisters 
require more sl~ielding 
then the MCOs in tlie 
MHM. 

Table 2. Sununarv Table. 

Equipment 
Modification 

Optio1, 1. 

grapple to allow for 

Rrconfigure internal 
MHM body and 

1.5 m ovcrpscked 
canister. 

Optiollz. L~lg t l len  
MHM body 51 cm 
:20 in.) 

3ption 1 .  Add 2.5 cni 
:I in.) of steel to the 
xitsido of the MHM 

3ption 2. Install 
20 C.!: ( I ? + )  ymi 
around tlic MHM 
2ody to get equivaient 
rhielding effect for 
,perarors. 

Issues with Modification CostlBasis 

engineering analysis and des@ 

Adds 4536 kg (10,000 Ib) to 
MHM, ~vldcli will require 
redoing bridge crane and floor 
structural annlgsis. Analysis 
will bo perforhed assuming 
hlHM must haiiille MCO. 

S995k to lengthen M H W  
Ref. CSB HLW 
supplemental report 
9/18/96 

or 

S5,OOOkto replace MHM 
bridge and modify MHM 
vessel/ Discussion with 
MHM vendor 

Lrtlgthening MIiM could require 
sonie renork oflrolles bccsJse 

N M  No1 cxpcctcd to be 
,!gaificnnt issue bnsod on 

of possible interferencc with 
building upper cross bracing. 
Tolerance stack up required. 

Adds 2812 kg (6,200 lb) to the 
MHM 

Adds 1225 kg(2,700 Ib) to the 
MHM 

preliminary review 

NNSamc for4.5 m 
canister as for 3 m canister 

NAlSaine far 4.5 111 

canisters as Cor 3 m 
canisters 
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Table 2.  Summary Table. 

Equipment Reason for 
Modification 

The pinta1 design for 

canisters are different 

MCO payload is 
3oist 8618 hg(19,OOO Ib) 

HLW 4.5 m canister 
is 3402 kg (7,501 Ib) 
HLW 3 m canister is 
2101 kg(4,631 Ib) 

The hoist’s cable 
length is set fortho 
MCO. If the M H M s  
body is lengthened for 
the 4.5 m canister, the 
hoist’s cable might 
need to be lengthened. 

The present MHM 

and weight. 

The 4.5 m canisters 
generate more heat 

MCO 
teceiving Pit 

body. 

TheMCO receiving 
pit is 566 cni (223 in.) 
deep with a 142 cni 
(56-in.) diameter. 
The standard 4.5 m 
cask will be about 
536 cm (21 I in.) long 
with a I47 cm (58-in.) 
diameter. 

Equipment 
Modification 

Redesign and 
fabricate new grapple. 

MHM hoist system is 
designed to handle the 
heavier MCOs and 
will have no trouble 
with either HLW 
canister. 

Option 1. Modify 
hoist. . 

\ 

Option 2. Replace 
hoist. 

Modify control 
system, limit switches, 
load cells and logic to 
accept the HLW 
canisters configuration 

Preform themmat 
analysis. 
Thermal analysis map 
result in adding a 
cooling system or 
modifying the existing 
pas flow system to 
decrease the heat load 
inside the MHM. 

Use cask with alloy 
shielding. [Cask 
137 cm 954-in. 
diameter)]. Install 
46 cm (18-in.) cover 
shielding c o w  plate. 

SGN Eurisys Services Cop. 
Government Services 

Issues with Modification 

Whcn final MHM design is 
:omplete, rcview design for 
possible modifications. 

When final MHM design is 
-omplete, review dcsign for hoist 
replacement. 

There might not be adequate 
Aearance to install a adequate 
impact absorber at the bottom of 
the pit [30 cni (12 in.)]. Study 
required 

CosVBasis 

NNSame for4.5 m 
canisters as for 3 m 
canisters 

NNSame for4.5 m 
canisters as for 3 m 
canisters 

N m o t  expected to be 
significant issue based on 
preliminaty review 

NAiNot expected to be 
significant issue bascd on 
preliminary review 

NNSame for 4.5 m 
canisters as for 3 m 
canisters 

NArrhermal modifications 
lo the MHM will be similar 
in dosign and cost for either 
length canister 

NNSame for 4.5 m 
canisters as for 3 m 
canisters 
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Equipment 

:FTF Pit 

:ask 

:ask 
'hemal 
inalysis 

Reason for 
Modification 

The FFTF pit is 
366 cm (12 ft) square 
5 ~ 6 1 0  cm (20 ft) 
3eep. 

The 4.5 m canisters 
will require a longer 
:ask. ' 

rhe4.5 m canisters 
pnorate more heat 
han the 3 m canisters 
nside the cask. 
Builtcask to 
10CFR71, 
49 CFR71.43, and 
19 CFR 71.5 1 
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Table 2. Summaw Table. 
Equipment 

- Modification 

Option 1. Use 28 cm 
(11-in.) steel 10 cin 
(4-in.) polyethylene 
base cask. [cask 
147 cm (58-in.) 
diameter] Install 
guides and 46 cm 
(IS+.) cover plate. 

Option 2) Use MCO 
cask and shielding 
overpack. [Cask 
173 cm (68-in.) 
diamet&.] Install 
guides and 46 cm . 
(18-in.) cover plate. 

Option 1. Build a 
appror. 531 cm 
(209 in.)-long cask of 
copper/Nckcl alloy 
and polyothyleno @ 
137 cni (51 in.) 
diamcter. 

Option 2. Build a 
appros. 536 cm 
(21 I-in.)-IOng cask of 
steel and polyothylene 
@ 147 cni ( 5 8  in.) 
diameter. 

Preform thermal and 
radiological analysis 
on selected cask to 
verify within 
specifications 

Issues with Modification 

rho cost increase is caused by 
naterial hicreascs to lengthcn 
'lie cask The total cost to 
mild a large cask is S1,OOBk. 
Rccause the cask is one-thin1 
anger, the cost hicrcasc is 
j336k 

rhe cost increase is caused by 
he increased cask length to 
iandle the 4.5 nt canisters. 

'ossible cask shielding or cooling 
nodifications to cask because of 
xtra product. 
Iesign and cost will be simpler 
br either length canister. 

CostBasis 

NNSame for4.5 m 
canisters as for 3 m 
canisters 

NNSame for4.5 m 
canisters as for 3 m 
canisters 

S1,008k =S336k for3 
cask 
Ref. CSB HLW 
rupplemcntd report. 
Scpt 18,1996 

NNOption I recontmendcd 
approach ;Option 1 allows 
use of MCO pit 

NA Mot expected to result 
in significant cost 
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Issues with Modification Equipment CostlBasis 

mpact 
4bsorbers 

hvo canisters instend of three. 

The cost reflects the difference 
in a standard 36288 kg (40-ton) 
to 45360 kg (50-ton) hailer and 
the materids to build a larger 
caskstand. 

rransport 
rrailer 

supplemental report. 
Sept 18,1996 
Ref. MCO Impact 
Absorbers vendor responses 
to RFP 

S450kl 
Trailer vendor estimate is 
1SOk per trailer x 3 
trailers 

leceiving 
:ram 

Reason for 
Modification 

3 m canister payload 
2101 kg(4,631 Ib) 
4.5 m canister 
payload 3402 kg 
(7,501 Ib) 

Need larger impact 
absorbers for the 
larger canisters. 

The 4.5 m canister 
and cask weigh 
44181 kg(97.401 lb) 
The 3 m canister and 
cask weigh 29312 kg 
(64.63 1 lb). Heavier 
payload will require 
larger trailer capacity. 

The 4.5 m canister 
and cask weigh 
44181 kg(97.401 lb) 
Thc 3 m canister and 
caskweigh 29312 kg 
(64,631 Ib). Hea\,ier 
cask payload requires 
larger cram capacity. 

HNF-SP-1243 

Table2. Su 
Equipment 

Modification 

Design and fabricate 
larger impact 
absorbers for 
receiving pit and , 

storage tubes. 

Because the 3 m cask 
and canister arc too 
heavy for tlie MCO 
hailer capacity 
[27216 kg (30 tons)], 
a new trailer will 
need to be designed. 
The difference in 
weight is appros. 
14515 kg (16 tons). 

The existing receiving 
crane is rated for 
54432 kg (60 tons), 
which should be 
sufficient to lift tlie 
4.5 m canister and 
cask. However, a 
seismic analysis with 
specific HLW 
requirements will be 
required 

SGN Eurisys Services Cow.  
Government Services 

MCO receiving pit is 566 cm 
(223 in.) deep the standard cask 
is 536 cni (211 in.) long which 
only leaves 30 cm (12 in.) for the 
impact absorber. For the 4.5 m 
canister cask, the MCO pit may 
not be deep enough for a 
adequate impact absorber. 

Fewer impact absorbers >VU be 
nerdcd in the storage tubes 
because each tube will contain 

NA 

S-2918k 
Based on S6AK per tube: 
456 tubes 
Ref. CSB HLW 

Seismic analysis may require 
crane upgrades. 

NA /This would probably 
be required for either tlic 
3 m 014.5 m canister casks. 

16 



4.5 Meter High-Level Waste 
Canister Study 

The costs reflect the 
engineering and construction to 
ower tho new pits depth 
?nough to accommodate the 
8.5 m canisters. 

Equipment 

s25ow 
Discussions with SNF 
Construction Manager 
(James Mortimer) 

3CSA Pit 
Jverpack 
Zration 

Jault 

Reason for 
Modification 

Use thelia. 7 HCSA 
for a 4.5 m overpack 
station will require a 
depth of 640 cm 
(252 in.). The present 
HCSA pit is 599 cm 
(236 in.). 

The longer canisters 
could produce higher 
\,auk temperature that 
could exceed tho 
niaximum allowable 
of400 'C (752 OF). 

HNF-SP-1243 SGN Eurjsys Services COT. 
Government Services 

Table 2. Summary Table. 

Equipment 
Modification 

Option 1. Modify 
the No.7 HCSA pit 
by deepening it to 
610 cm 9252 in.) 
(11 em (16 in.)]. For 
either canister. tlJs 
pit option would 
require making a 
recessed cavity at  the 
top. 

Option 2. Construct 
a new overpack pit 
that c&d 
accommodate the , 

4.5 rn canisters. 

A study documented 
in the CSB HLW 
implementation smdy 
(Appendix B), 
concluded the highest 
canister centerline 
temperature could 
only be248 "C 
(478 "F) 

Issues with Modification CostlBasis 

The costs reflect the S400W 

lowering the pit to 
accommodate the 4.5 m 

Construction Manager 
(James Mortimer) 
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HNF-SP- 1243 SGN Eurisys Services Cow. 
Government Services 
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Government Services 

FFTF CASK PIT MCO TRANSFER PIT 

FIGURE 2 

TRANSFER PIT OPTIONS 
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I!,CO TRANSFLR PIT 
AND 4 5 MElER CANlSlER 

FIGURE 3 Fflf  CASK Pi1 
AND 4.5 IAillR CANISIER 

PI1 OPTIONS WITH 
NEW CASK 
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Government Services 

21 



4.5 Meter High-Level Waste 
Canister Study 

HNF-SP-1243 SGN Eurisys Services corp. 
Government Services 

'%, 

. :  

') 
................... , 
I.. ~~ I I ., ... :>:,; 

j 
b...... ....... .,** .......... .- 1 

. . . .  

\ 
j 

..- 

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

..... L 

Figure 5. Straight Tube with Support Pedestals, Large Canisters. 
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