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Overview

*Review of Titanium Alloy Drip Shield Concept and
Critique

*Review of Retrieval Concept and Critique

*Review of Features Common to Drip Shield and




Interlocking Titanium Alloy Drip Shield
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Drip Shield Requirements

* Provide an additional corrosion-resistant engineered
barrier over all waste packages

* Overlapping and interlocking so as to be a continuous shield
for length of all waste packages in drift

e Each drip shield 1s made from Titanium Grade 7 and Titanium
Grade 24

« Each drip shield weighs approximately 4 tonnes




Titanium Requirements for Drip Shields

US Titanium Metal Statistics in Tonnes

Salient Statistics -- US 2000 2001 2002 2003 2004 Mean

Consumption, Reported | 18,200 | 26,000 | 17,300 | 16,800 | 22,400| 20,140

Domestic Apparent
Production 13,000 | 13,570 | 15,710 13,570| 11,540 13,478




Sources of Titanium Ores - 2004
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Timing of Drip Shield Installation
Installed just prior to closure and before retrieval (if any)
*Minimum 50 years after first HLW placement
*Possibility of a 100-year to 300-year preclosure period

Environment of Drip Shield Installation




Drip Shield Transport Gantry

*Operates 1n a radioactive
environment

*Operates 1n a 60°C
(122°F) temperature

*Remotely controlled

Self-propelled by 750-V
DC electric motor from



Drip Shield Transport Gantry
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Drip Shield Interlock Mechanism

Drip Shield Connection Configuration

Water Diversion Rings Skirt (Second Drip Shield Segment) Axial Seismic Stabilizers

Drip Shield Segments
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Alignment and Seismic Stabilization Pin
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Second
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*The pinned connection 1s primarily intended
to lock shields together mechanically to
minimize separation during shaking from a
seismic event

*The pinned connection has to be made by the
Drip Shield Gantry by remote control, in a
dusty environment, in a very tight clearance
envelope




Mating of Drip Shield Pins




Drip Shield Interlocking Tolerance

Ve K

Less than 1.2° longitudinal angular tolerance




Dust

Numerous studies in industrial, mining, and
military environments have demonstrated
the difficulty of operator visual recognition
In degraded visibility environments such as

dusty.




Degraded Visibility for Optics in Dusty Environment

10/28/2005



Dust at Yucca Mountain Underground

From Advisory Committee on Nuclear Waste Meeting of February 2001:

CHAIRMAN WYMER: Most of the dust in our observations collects on the tops of things and not
under them.

AUDIENCE: Well, the drip shield doesn't replace until the water closure, and the waste package
has been sitting there for quite some time, and that is an assumption in our model anyway. So I just
wanted to clarify that.

CHAIRMAN WYMER: So you are saying there may be 300 years worth of dust?
AUDIENCE: Yes, exactly.
CHAIRMAN WYMER: That's a good point.

CHAIRMAN WYMER: My original feeling about airborne dust was that it didn't
amount to much, but the more | thought about it, the more | thought that, gee, it
does.

AUDIENCE: Well, there is going to be ventilation going on, and I don't think the ventilation have
got filters in it.




Retrieval of HLW

Requires innovation and
equipment development
for a very difficult
underground
environment...




Emplacement Drift Retrieval Environment

*Waiting from zero to as much as 300 years after
emplacement

*50°C (122°F) temperature environment

*Radioactive environment

«Ventilated at overall 15m3/second airflow which carries
dust




Waste Package and Pallet Emplacement and Retrieval Gantry
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Waste Package and Pallet Emplacement Gantry in Emplacement
Drift with Cross-Section and Clearance Envelope

¢ EMPLACEMENT DRIFT

LIFT
LIFT SCREW DRIVE MONITORING/CONTROL
CABINET (TYP BRIVE CABINET (TYP EACH END)
EACH END) i

CAMERA & LIGHTS (TYP) Note t|ght
' clearances

COE

GANTRY DRIVE %
CABINET (TYP
FOR 2 EA END)

@ J

RY DRIVE

THIRD RAIL ELECTRICAL

LIFT HOOK PICK-UP (TYP FOR 2)
(TYP FOR 4)



Retrieval takes at least 23 distinct steps
from drift inspection to equipment
movement to remotely controlled
operations to transport out of the drift to




The Project has Identified
Abnormal Retrieval Scenarios:

e Derailment of an emplacement gantry in an
emplacement drift.
* Rockfall or emplacement drift ground failure.




Remember, such scenarios have to be dealt with and
successfully accomplished in an environment of:

*From zero to as much as 300 years after emplacement
*50°C (122°F) or higher temperature environment

eRadioactive environment

*Ventilated at overall 15m3/second airflow which will
carry dust
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LLarge Ground Collapse in Emplacement
Drift with Ventilation Airflow Unaffected
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Large Ground Collapse in Emplacement
Drift with Ventilation Airflow Blocked
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Large Ground Collapse in Emplacement
Drift with Ventilation Airflow Blocked

*Buried waste packages
*Blocked airflow

*Heat not dissipating

*Dangerous radioactive environment




Common Problems
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Mining Locomotives

Yucca Mountain Project 1s quite likely the
last remaining United States market for
large electric mining locomotives




Common Problems

*750-V wet cell
EMPLACEMENT DRIFT batteries do not exist

*Above ~300-V cell-to-

cell arcing and creep
‘&i nvei — = *750-V locomotive will

v

RETRIEVAL LOCOMOTIV
WITH BATTERY PACKS
ON GANTRY RAILS




Drip Shield Issues

1. Titanium supply
2. Achieving drip shield interlock




Retrieval lssues

1. Retrieval under realistic expected environment

2. Manipulating derailed gantries in tight clearances

3. Recovering waste packages from ground failures in
tight clearances

4. Clearing ground failures remotely




Common Issues

1. Availability of repository locomotives

2. Avallability and performance of locomotive and
other batteries in the anticipated environment

Steel rail corrosion

4. Third rail corrosion

o




Issues

If these operations are integral to safety
and licensing, there must be an up-front
and credible plan and design (using
currently available technologies) for how
they are to be accomplished; and we do




	Drip Shield Interlocking Tolerance

