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(57) ABSTRACT 

The present invention discloses a method for installing, 
operating and servicing Wells in a hydrocarbon deposit from 
a lined shaft and/or tunnel system that is installed above, into 
or under a hydrocarbon deposit. The entire process of 
installing the shafts and tunnels as Well as drilling and 
operating the Wells is carried out While maintaining isolation 
between the Work space and the ground formation. In one 
aspect of the invention, Well-head devices may be precast 
into the tunnel or shaft lining to facilitate Well installation 
and operation in the presence of formation pressure and/or 
potential ?uid in-?oWs. In another aspect of the invention, 
the tunnel itself can be used as a large diameter Well for 
collecting hydrocarbons and, if required, for injecting steam 
or diluents into a formation to mobilize heavy hydrocarbons 
such as heavy crude and bitumen. 
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METHOD FOR UNDERGROUND RECOVERY OF 
HYDROCARBONS 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] The present application claims the bene?ts, under 
35 U.S.C.§ ll9(e), ofU.S. Provisional Application Ser. No. 
60/685,251 ?led May 27, 2005, entitled “Method of Col 
lecting Hydrocarbons from Tunnels” to Kobler and Watson; 
and US. Provisional Application Ser. No. 60/753,694, ?led 
Dec. 23, 2005, entitled “Method of Recovering Bitumen” to 
Brock, Kobler and Watson; both of Which are incorporated 
herein by these references. 

FIELD 

[0002] The present invention relates generally to a lined 
shaft and tunnel-based method and system for installing, 
operating and servicing Wells for recovery of hydrocarbons, 
Wherein the underground space is alWays isolated from the 
formation. 

BACKGROUND 

[0003] Oil is a nonreneWable natural resource having great 
importance to the industrialized World. The increased 
demand for and decreasing supplies of conventional oil has 
led to the development of alternative sources of crude oil 
such as oil sands containing bitumen or heavy oil and to a 
search for neW techniques for more complete recovery of oil 
stranded in conventional oil deposits. 

[0004] The Athabasca oil sands are a prime example of a 
huge alternative source of crude and is currently thought to 
have proven reserves of over 200 billion barrels recoverable 
by both surface mining and in-situ thermal recovery meth 
ods. There are also equally large untapped reserves of 
stranded light and heavy oil deposits from knoWn reservoirs 
throughout North America Which cannot be recovered by 
traditional surface drilling methods. These tWo sources of 
oil, bitumen and stranded oil, are more than enough to 
eliminate dependence on other sources of oil and, in addi 
tion, require no substantial exploration. 

Recovering Bitumen 

[0005] The current principal method of bitumen recovery, 
for example, in the Alberta oil sands is by conventional 
surface mining of shalloWer deposits using large poWer 
shovels and trucks to excavate the oil sand Which is then 
delivered to a primary bitumen extraction facility. 

[0006] Some of these bitumen deposits may be exploited 
by an appropriate underground mining technology. Although 
intensely studied in the 1970s and early 1980s, no economi 
cally viable underground mining concept has ever been 
developed for the oil sands. In 2001, an underground mining 
method Was proposed based on the use of large, soft-ground 
tunneling machines designed to back?ll most of the tailings 
behind the advancing machine. A description of this concept 
is included in US. Pat. No. 6,554,368 “Method and System 
for Mining Hydrocarbon-Containing Materials”. 

[0007] When the oil sands deposits are too deep for 
economical surface mining, in-situ recovery methods are 
being used Wherein the viscosity of the bitumen in the oil 
sand must ?rst be reduced so that it can ?oW. These bitumen 
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mobiliZation techniques include steam injection, solvent 
?ooding, gas injection, and the like. The principal method 
currently being implemented on a large scale is Steam 
Assisted Gravity Drain (“SAGD”). Typically, SAGD Wells 
or Well pairs are drilled from the earth’s surface doWn to the 
bottom of the oil sand deposit and then horiZontally along 
the bottom of the deposit and then used to inject steam and 
collect mobiliZed bitumen. 

[0008] The SAGD process Was ?rst reduced to practice at 
the Underground Test Facility (“UTF”) in Alberta, Canada. 
This facility involved the construction of an access shaft 
through the overburden and oil sands into the underlying 
limestone. From this shaft, self-supported underground 
Workings Were developed in the underlying limestone from 
Which horiZontal Well pairs Were drilled up and then hori 
Zontally into the oil sands formation. The UTF is an example 
of “mining for access”, a technique that is also described 
beloW for recovery of stranded oil. With the advent of 
horiZontal drilling techniques, it became possible to install 
SAGD Well pairs by drilling from the surface and this is noW 
the commonly used method of implementing the SAGD 
process. 

Mining for Oil 

[0009] Until recently, oil economics have precluded 
efforts to recover What is knoWn as stranded oil. Most heavy 
and light oil reserves are recovered by drilling Wells from the 
surface. Typically, these operations recover 5% to 30% of 
the oil-in-place. Additional oil (up to, in some cases, 50% of 
the original oil in place) can be recovered from the surface 
by secondary and tertiary methods (also knoWn as Enhanced 
Oil Recovery or EOR methods) such as, for example, Water 
?ooding, gas ?ooding and hydraulic fracturing. Neverthe 
less, a substantial fraction of the oil remains in the ground 
and is not recovered and is deemed stranded. Much of this 
stranded oil is mobile and can be recovered by a combina 
tion of mining and/ or drilling methods With knoWn reservoir 
engineering practice. It is estimated that billions of barrels of 
recoverable light and heavy oil remains in knoWn deposits in 
the US and Canada. Recovery aWaits the right combination 
of economics and technology. 

[0010] The literature describes three basic oil mining 
approaches: 
[0011] (1) Surface extractive mining. Surface extractive 
mining is currently being implemented on a large scale in 
Alberta’s Athabasca oil sands as discussed above. This 
method is generally applicable to oil deposits that are Within 
a feW tens of meters of the surface. 

[0012] (2) Underground extractive mining. Several meth 
ods of underground mining have been investigated espe 
cially in the past When oil prices have risen rapidly. For 
example, a number of studies Were conducted in the 1980s 
for direct extraction of bitumen in oil sands and for direct 
mining of stranded light and heavy oil deposits in the US. 
These efforts Were discontinued When oil prices subse 
quently fell. The economics of these methods Were not 
competitive With conventional exploration and surface drill 
ing at loWer oil prices, and they Were thought to be potential 
di?iculties With safety and environmental issues using the 
underground technology available at the time. 

[0013] (3) Mining for access. The 1980s studies referred to 
above also described methods of “mining for access” to oil 




























