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Deep Borehole Disposal

Emplacement Concepts
-

i L] [ .
Drill-String Coiled Tubing
4 Emp|acement - (www.stewartandstevenson.com)
N (Woodward-
Clyde 1983)

Mot — o [{|!\'} _— Rotary Table
x Drill Floor

»]

T Tr’ e =

! T r T & Substructure
| 3 \ - - | 1
a9 feet ,:I‘—‘ i

IT 21771 - V-docr Slide

I

| I
T £

(T E M T IH -~ Pipe Rack = =

™ Structural Cover Dver Basament

i I.l - J -
/.
Marhole Utility Corridor

Scale. 1 inch = 20 feet

t———— Basernent
Refer to Figures 5.5 7 ond 558
for details

l YA} DQ’;}
4 NS

ai Nuclear Security Adminisi

Sandia
rl1 National
Laboratories




Borehole Environment

Thermal
— 170°C background (+/-)
Hyd ro I og i c 13-3/8" guidance tieback
— 11 ksi downhole pressure with
heavy bentonite mud
Mechanical
— Steel liner from surface
Chemica| depth = 3000 m

— Chloride brine

Longevity of Construction
and Packaging Materials
— Nominally <10 years

Canisters emplaced but
guidance casing still in
place above -3000 m,
and seals not yet
installed (not to scale).

depth = 5000 m
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Single or redundant
connectors for fishing?

Reference Design
(SAND2011-6749)
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Deep Borehole Disposal
Disposal Overpack Design Questions

End geometry
pressure-limiting?
Flat or convex?

cnoN A~

Standard oilfield tubing
or hollow structural
sections? Low-alloy steel
or higher strength (e.g.,
forged, smaller t/D) for
more disposal volume?

mmmmm

Factor of safety?
Oilfield tubulars < 1.66
Gas pipelines < 2.0
(49CFR192)
Hydraulics = up to ~4

Post-closure
containment

N N lifetime?
Separate connectors

or welded?
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Safety of Disposal Operations

DB Field Test vs. Potential Future Disposal System
— DBFT will have zero radiological risk
Accident/Off-Normal Prevention

— Focus of DBFT engineering: downhole safety, highest
risks for disposal system

Downhole Failure Modes/Accidents (disposal system)

— Pipe string + canister(s) drop in borehole

— Pipe string drop onto canister(s)

— Canister leak/crush

— Fishing operations (pipe string or wireline)

— Single canister drop in borehole (zero consequence?)

— Seismic events, and other hazards potentially significant
to the choice of waste package emplacement mode
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Disposal Borehole and
Overpack Size Options

Borehole and Canister Sizes >>>>

Small

2 to 8 capsules 3-capsule groups

Medium

Reference Large

W i >>>>

aste per Canister end-to-end  stacked < 8 high Bulk Bulk
Disposal Zone Hole Diameter 8.5” 12.3” 17” 22"
Disposal Zone Casing ID 6.4” 9.8” 12.6" 17.4”
Disposal Overpack OD 5” 8.5” 11” 16"
Disposal Overpack ID 4" 6.5” 8.5” 12”
Avail. Disposal Volume/Borehole (ft3) 460 1220 2,090 4,170
Disposal Canister Length (ft) 3.9to 15.6 3.9to 15.6 16.7 16.7
Canister Capacity 2 to 8 capsules 6 to 24 capsules 5.2 ft.3 10.4 ft.2
# Waste Packages/Disposal Zone 968 to 242 323 to 81 400 400
Capsule Disposal Interval Height ~4,500 ft * ~1,500 ft * —-
Drilling/Completion Costs (SM) <20 * <25* 40 60
Borehole Cost/Disposal Vol.  (Sk/ft3) <40 * <26* 19 15

(S/in3) <23 * <15* 11 8

* Capsule disposal intervals are less than the length of 2 km (6,560 ft) used for borehole cost estimation, so borehole costs would be less.
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Tt = System Concept for Packaging, Storage,

Transportation & Geologic Disposal

Multl canister
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Conceptual Design FY15
— Conceptual Design Report

Final Design FY16

— Design Package
» Design/Fabrication Specs.
« Safety Manual
* Procedures
» Testing Specs.

Fabrication/Testing FY17
— Transport Cask Integration

Deep Borehole Field Test Engineering Design

Engineering Services
Contractor Support

>

- Bid Contract(s)

Field Implementation FY18-19

Sandia
ﬂ'l National

Laboratories




