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(57) Abrégée/Abstract:
A process for regionalization of mining bitumen-containing oll sands ore for extraction and conversion to produce dry bitumen

comprises operating multiple separate oll sands ore mining and extraction facilities or in situ thermal recovery facilities, to produce
separate bitumen froth streams; operating a regional paraffinic froth treatment (PFT) hub for receiving a portion of each of the
separate bitumen froth streams and treating the bitumen froth streams to produce the dry bitumen; optionally providing a portion of
the dry bitumen stream to the bitumen upgrading facility and another portion of the dry bitumen stream to a bitumen market pipeline
or remote upgrading facility; and optionally comprising regionalization of water distribution where by-product waters are recovered
from the PFT hub and the upgrading facilities and distributed to the mining and extraction facilities for use as extraction processing

water to produce the bitumen froth streams.
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ASBSTHKACT

A process for regionalizatios. of mining bitumen-cnriaining oil sands ore for extraction
and conversion to produce dry bitumen comprises operating multiple separate oil
sands ore mining ana extraction facilities or in situ thermal recovery facilities, to

produce separate bitumen froth streams; operating a regional paraffinic froth treatment
(PET) hub for receiving a portion of each of the separate bitumen froth streams and
treating the bitumen froth streams to produce the dry bitumen; optionally providing a
portion of the dry bitumen stream to the bitumen upgrading facility and another portion
of the dry bitumen stream to a bitumen market pipeline or remote upgrading facility;
and opticnaily cormprising regionalization of water distribution where by-product waters
are recovered irom the PFT hub and the upgraging facilities aid distributed to the

mining and exiraction facilities for use as extraction processing water to produce the
bitumen froth streams.
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PROCESS FOR INTEGRATION OF PARAFFINIC FROTH TREATMENT HUB AND A
BITUMEN ORE MINING AND EXTRACTION FACILITY

FIELD OF THEZ INVENTION

1he present invention relates to mining, exiraction and paraffinic treatment of oil sands
ore to recover bitumen therefrom.

BACKGROUND

Known oil sands operations have remote mining and extraction complexes which
pipeline bitumen froth tc a naphthenic froth treatment plant associated with an

upgrading compiex. The naphiha diiuted bitumen produced by naphthenic iroth

treatment is processed by dedicated upgraders. Such dedicated upgraders have been

located in relative proximity to naphihenic froih freatment plants and have been
designed and operated for specific input bitumen from froth treatment pilant, for

Instance having specific naphtha/bitumen ratio, water and solids content.

Paraffinic froth treatment piants that have been associated with mining and extraction
complexes proauce diluted bitumen product which is pipelined to a dedicated
upgrader. The recovery and recycling of paraffinic seolvent is via interconnecting

nipelines which have centered the froth treatment process facility with mining and

extraction operations.

The focus of the oil sands industry has been to add to additional plant infrastructure on

a per project basis based on existing concepts. Known practices locate froth treatment
process faciiities adjacent to the mine/extraction facilitiecs and has each facility

developead on a stand-alone basis for the specific project which increases costs and

environmental impacts on the region, for instance as each proiect has stand-alone

taliings water management.

In addition, paraffinic froth treatment produces a dry bitumen product that has the

potential to be marketed by pipeline tc remote upgraders.

Fuirthermore, dedicated froth treatment operations can be hindered or aitogether halted

when either upstream or downstream process operations stall or are not available.
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Safety and worker training is also a challenge in cil sands operaticns. Different types of
operations require different types and leveis of safety and iraining. Man-power has
become a significant issue, particularly in the oil sands of northern Alberta. it is difficult
to finag the workforce with the proper zxpertise and training for the diverse assortment

of operations an integrated oil sands company may require.

The known technoiogies for mining, exiracting, frcth treatment and upgrading have

several drawbacks, as relates to inflexibility, unreliability and overdependence on

upsiream and downstream operations.
SUMMARY CF THE INVENTION

I ne present invention overcomes at least some of the above-mentioned drawbacks by
providing & process for integrating mining and exiracting operations with a paraffinic
froth treatment facility.

in one embodiment, there is provided a process for regionalization of mining of
bitumen-containing cil sands ore fcr extraction and conversion to produce dry bitumen,
comprising: operating a plurality of separate oil sands ore mining and extraction
facilities to produce separate bitumen froth streams; and operating a regional paraffinic

froth treatment (PFT) hub for receiving at least a portion of each of the separate
pitumen froth streams and treating the bitumen froth streams to produce the dry

pitumen.

In one optionai aspect, the piurality of separate oil sands ore mining and extraction

facilities comprises at least one mobile mining and extraction facility.

In another optional aspect, the process comprises managing the relative flowrates of

the bitumen froth streams to provide a generally constant bitumen froth supply to the
regional PFT hub.

In ancther optional aspect, the process comprises operating a plurality of separate
upgrading operations; and providing portions c¢f the dry bitumen to the separate

upgrading operations.

In another optional aspect, the process comprises operating a local upgrading

operation proximate to the regional PFT hub; providing a first portion of the dry
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bitumen o the local upgrading operation; and providing a second portion of the dry

bitumen o a bitumen market pipeline.

in another optional aspect, the process comprises producing a partially upgraded
pitumen from the local upgrading operation; and adding a portion of the partially

upgraded biiumen to the dry bitumen as diluent to facilitate pipeiining.

‘N another optional aspect, at least one of the upgrading operations produces hot
process water and wherein the process comprises recyciing at least a portion of the
hot process water as recycled water to at least one of the plurality of separate oii

sands ore mining and extraction faciiities.

in another optionat aspect, the process comprises providing a regional satety hub with

volatile hydrocarbon emergency capabiiities proximate to the regional PFT hub.

In ancther optional aspect, the separate bitumen froth streams from the piurality of
separate oil sands ore mining and exiraction facilities have different contents of sait

and water and the regionai PFT hub removes the salt and water irom therefrom to

produce the dry bitumen.

In anoiner optional aspect, the upgraaing cperation or tne regional PFT nub or a

combination inereof generates by-product water and the by-product water is recyclea

for use in at least one of the mining and extraction operations.

In another optional aspect, the process comprises providing tank storage proximate to
the regional PFT nub for receiving and storing the bitumen froth streams pror to

introduction into the regicnal PFT hub.

In another optional aspect, the process comprises operating at least one in siu
bitumen recovery operation to produce an in situ bitumen froth stream; and proviging

the in situ bitumen froth stream tc the regional PFT hub for conversion to part of the

dry bitumen.

in another optional aspect, the process comprises providing pipeiine infrastructure for
transporting the separate bitumen froth streams to the regional PFT hub, wherein the

nipeline infrastructure comprises: a first pipeline section for receiving one of the

separate bitumen froth streams; a second pipeline section for receiving an other one of

the separate bitumen froth streams; and a regional pipeline in fluid communication with
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the first pipeline section and the second pipeline section for receiving the one and the

- other of the separate situmen froth streams and fransporting the same to the regional

Pr1 hub.

In another optional aspect, the process comprises locating the regionat PFT nhub 1o

s minimize transportation heat loss from the separate bitumen froth streams.
Ky

" In another optional aspect, tha process comprises locating the regional PFT hub to

provide sufficient transportation mixing of the separate bitumen froth streams to

facllitatc paraffinic froth treatment thereot.

In ancther opticnal aspect, the process comprises iocating the regional PHT hub to
minimize transportation pumping energy requirements for fransporting the separate
situmen froth streems.

in another optional aspect, the process comprises locating the regicnal PFT hub in

closer proximity to larger confirmed bitumen reserves than to smaller developed
bitumen reserves, to allow construction and operation of additionai bitumen recovery
operations of the larger confirmed ktilumen reserves to produce additional bitumen

froth streams for transportation to and treatment in the regional PFT hub.

In another optional aspect, the regional PFT hub produces a heated by-product hot
water stream and the process comprises recycling at ieast a portion of the by-product

hot water stream to at least one of the plurality of separate oil sands ore mining and

aextracticn facllities.

In ancther optional aspect, the regional PFT hub comprises at least two paraiiel
processing wvrains.

In another optional aspect, the at least two paraliel processing trains are indepsndently

operable with respect to each other.

In another optional aspect, each of the processing trains comprising: a froth separation
apparatus for separating the bitumen froth into high diiuted bitumen and solvent diluted
tailings; a tailings solvent recovery unit for separating tne solvent diiuted tatlings into a

recovered solvent component and a solvent recovered tailings component; a solvent

recovery unit for separating the high diluted bitumen into the dry bitumen, recovered

solvent and recovered water.
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In another optional aspect, the process comprises blending the separate bitumen froth
streams to produce a blended biturnen froth; and supplying the a portion of the

blended bitumen froth to each of the processing trains.

In anotner optional aspect, the process comprises combining the separste bitumen
froth streams to prcduce a combined bitumen froth; and storing the combined bitumen

froth in a tank storage facility proximate to the regiona! PFT hub.

In anotner optionai aspect, the process comprises recirculating the combinad bitumen

froth in the tank storage facility to blend the combined bitumen froth.

In another optional aspect, the regional PFT hub comprises treatment units for
recovering additional substances from the bitumen froth. The treatment units may be
configured 1o recover asphaltenes from the solvent diluted tailings for reuse as fuel; to

recover mineral compounds; or to recover metal compounds; or a combination thereof.

:n another embodiment, the invention provides a process for integration of an oil sands
ore mining and extraction facility, a regional paraffinic froth treatment (PFT) hub and &
bitumen upgrading facility, comprising: operating the oil sands ore mining and
extraction facility to produce a bitumen froth stream; supplying the bitumen froth
stream to the regionai PFT hub to produce a dry bitumen stream; and providing a first
perfion of the dry bitumen stream to the bitumen upgrading facility and a second

portion of the ary bitumen stream {o a bitumen market pipeline.

in another optional aspect, the process comprises operating a plurality of the oil sands
ore mining and extraction facilities to produce a plurality of the bitumen froth sireams;
and cperating the regional paraffinic froth treatment (PFT) hub for receivirig at least a

portion of each of the bitumen froth streams and treating the bitumen froth streams to
produce the dry bitumen.

in another optional aspect, the pluraiity of separate oil sands ore mining and extraction

faclitties comprises at least one mobile mining and extraction facility.

in another optional aspect, the process comprises managing the relative flowrates of
the pbitumen froth streams to provide a generaily constant bitumen froth supply to the
regicnal PHT hub.
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In another cptional aspect, the process comprises operating a plurality of the
Upgrading factiities as separate upgrading facilities; and providing portions of the dry

pitumen to the separate upgrading crerations.

In ancther optioral aspect, the process comprises producing a partially upgraded
bitumen from the upgrading facility; and adding a portion of the partially upgraded

bitumen 1o the dry bitumen as diluent to facilitate pipelining.

In another optionai aspect, at least cne o1 the upgrading facilities produces hot process
water and wherein the process comprises recyciing at least a portion of the hot

process water as recycied water to the oil sands ore mining and extraction facility.

in another optional aspect, the process comprises providing a regional safety hub with

volatile hydrocarbon emergency capebilities proximate to the regional PFT hub.

In another optionai aspect, the separate bitumen froth streams from the plurality of
separaie oil sands ore mining and extraction facilities have different contents of salt
and water ana the regional PFT hub removes the salt and water from therefrom to

produce the dry bitumen.

in another optional aspect, the upgrading operation or the regionai PFT hub or a
combination therect generates by-product water and the by-product water is recycled
for use in the mining and extraction facility.

in another optional aspect, the process comprises roviding tank storage proximate to

the regionai PFT hub for receiving and storing the bitumen froth stream prior to

Introducticn into the regional PFT hub.

in another opticnai aspect, the process comprises operating at least one in situ
bitumen recovery operation to produce an in situ bitumen froth stream; and providing
tne In situ bitumen froth stream {o the regional PFT hub for conversion to part of the

dry bitumen.

In another optional aspect, the process comprises locating the regional PFT nub to

minimize transporation heat loss from the bitumen froth streamn and the dry bitumen

streams.
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In another optlional aspect, the process comprises locating the regional PFT hub to

provide sufficient transportation mixing of the bitumen froth stream {o facilitate
parafiinic froth treatment thereof.

In another optional aspect, the process comprises iocating the regionai PFT hub in
closer proximity to larger confirmed bitumen reserves than to smailer developed
bitumen reserves, to allow construction and operation of additional bitumen recovery
operations of the larger confirmed bitumen reserves to produce additional bitumen

froth streams for transportation tc and treatment in the regional PF1 hub.

In another optional aspect, the regional PFT hub produces & heated by-product hot
water stream anid the process comprises recycling at least a portion of the by-product

hot water stream to the oil sands ore mining and extraction faciiity.

in another optional aspect, the regional PFT hub comprises at least two paraliel
processing trains.

in another optional aspect, the at least two paratllel processing trains are independently
operable with respect to each other.

In ancther optional aspect, each of the processing trains comprises a froth separation
apparatus for separating the bitumen froth into high diluted bitumen and solvent diluted
tailings; a tailings sclvent recovery unit for separating the solvent diluted tailings into a

recovered solvent component and a solvent recovered tailings component; and a

solvent recovery unit for separating the high diluted bitumen into the dry bitumen,

recovered solvent and recovered waier.

In another optional aspect, the process comprises storing the bitumen froth in a tank

storage facility proximate to the regicnal PFT hub.

In another optional aspect, the process comprises recirculating the bitumen froth in the
tank storage facility to blend the bitumen froth therein

In another optiona! aspect, the regional PFT hub comprises {reatment units for

recovering additional substances from the bitumen froth.

In another optionatl aspect, the process comprises the treatment units are configured to

recover asphaltenes from the solvent diluted tailings for reuse as fuei, to recover
mineral compounds; or to recover metal compounds; or a combination thereot.
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In another embodiment, the invention provides a process for integration of an oil sands
ore mining and extraction facility, a regional paraffinic froth treatment (P+T) hub and
oitumen upgrading facilities, comprising operating the oil sands ore mining ang
extraction facility to produce a bitumen froth stream; supplying the bitumen froth
stream io the regiona! PFT hub to produce a dry bitumen stream; and providing a first
norticn of the dry bitumen stream tc a local bitumen upgrading facility and a second

nortion of the dry bitumen stream to a remote titumen upgrading facility.

In an optionz! aspect, the process comprises operating a plurality of the oil sands ore
mining and extraction facilities to produce a piurality of the bitumen froth streams; and
operating the regional paraffinic froth treatment (PFT) hub for receiving at least a
porticn of each of the bitumen froth streams and treating the bitumen froth streams to
oroduce the dry bitumen. The plurality of separate cil sands ore mintng and extraction

facilities may comirise at least one rmobiie mining and extraction faciitty.

In another optional aspect, the process comprises managing the relative flowrates of

the bitumen froth streams to provide a generaily constant bitumen froth supply to the
regionai PFT hub.

In another optional aspect, the process comprises producing a partially upgraded
bitumen from the foca! upgrading facility; and adding a portion of the partiaily upgradea
bitumen to the dry bitumen as diluent to facilitate pipelining to the remote upgrading
facility.

In another optional aspect, the local upgrading facility produces hot process water and
wherein the process comprises recycling at least a portion of the hot process water as
recycled water to the oil sands ore n.ining and extraction facility.

In another optional aspect, {ihe process comprises providing a regional safety hub with

volatile hydrocarbon emergency cepabilities proximate {o tne regional PFT hub.

In another opticnal aspect, the separate bitumen froth streams from the plurality of
separate oil sands ore mining and extraction facilities have different contents of salt

and water and the regional PFT hub removes the salt and water from theretfrom to
produce the dry bitumen.
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In another optional aspect, the local upgrading faciitty cor the regional PF1 hub or a

combination thereof generates by-product water and the by-product water is recycled
for use in the mining and extraction facliity.

i1 another cptional aspect, the process comprises providing tank storage proximate to
the regional PFT hub for receiving and storing the bitumen froth stream prior to
introduction into the regional P+ T hub.

In another optional aspect, the process comprises operating at ieast one in situ

bitumen recovery operation to produce an in situ bitumen froth siream; and providing

the in situ bitumzan froth stream to the regional PFT hub for conversion to part of the
dry bitumen.

In another optional aspect, the process comprises locating the regional PFT hub to

minimize transportation heat loss from the bitumen froth stream and the dry bitumen
streams.

In another optional aspect, the process comprises locating the regional PFT hub {o

provide sufficient transportation mixing of the bitumen froth stream to facilitate
paraffinic freth treatment thereot.

In another optiona!l aspect, the process comprises locating the regional PFT hub in
closer proximity to larger confirmed bitumen reserves than to smaller developed
bitumen reserves, to allow construction and operation of additional bitumen recovery

operations of the laiger confirmed bitumen reserves to produce additional bitumen

froth streams for transportaiion to and treatment in the regional PFT hub.

In another optional aspect, the regional PFT hub produces a heated by-product hot
water stream and the process comprises recycling at least a portion of the by-product

hot water stream to the oil sands ore mining and extraction faciiity.

In anotiier optional aspect, the regicnal PFT hub comprises at least two paraliel

processing trains.

in another optional aspect, the at least two parallel processing trains are independently
operable with respect to cach other.

In another optional aspect, each of the processing trains comprising: a froth separation
apparatus for separatiig the bitumen froth intoc high diluted bitumen and solvent diluted
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tailings; a tailings sclvent recovery unit for separating the soivent diiuted tailings into a

recovered solvent component and z soivent recoverad tallings component; a solvent

recovery unit for separating the high diluted bitumen into the dry bitumen, recovered
solvent and recovered water.

in another optional aspect, the process comprises blending the separate bitumen froth
streams to produce a blended bitumen froth; and supplying the a portion of the
blended bitumen froth to each of the processing trains.

In another cptional aspect, the process comprises combining the separate bitumen
froth streams {0 produce a combined bitumen froth; and storing the combined bitumen
froth in a tank storage facility proximate to the regional PFT hub.

in another optional aspect, the process comprises recirculating the combined bitumen

froth in the tank storage facility to blend the combined bitumen froth.

In another optional aspect, the regional PFT hub comprises treatment units for
recovering additional substances from the bitumen froth. The treatment units may be
configured tc recover asphaltenes from the soivent diluted tailings for reuse as fuel; to

recover mineral compounds; or to recover metal compounds; or a combination thereof.

In another embodiment, the invention provides a process for regionalization of water
distribution in an oil sands processing operations comprising mining of bitumen-
containing oil sands ore for extraction and conversion to produce dry bitumen,
comprising operating an oil sands ore mining and extraction facility to produce a

bitumen froth stream and tailings water; cperating a regionai paraffinic froth treatment

(PFT) hub for receiving the bitumen froth stream to treat the bitumen froth stream 10
produce the dry bitumen and receiving a portion of the tailings water for cooling and
heat recovery to produce heated PFT process water; operating an upgrading facility for
receiving and upgrading at least a portion of the dry bitumen from the regional PFT
hub, the upgrading facility producing heated upgrading process water; and distributing
a portion of the heated PFT process water, the heated upgrading process waier, or a

combination thereof, to the oil sands ore mining and extraction facility for use as

extraction processing water to produce the bitumen froth stream.
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In another optional aspect, the upgrading facility is a iocal bitumen upgrading facility
and wherein a second portion of the dry bitumen stream is supplied to a remote
bitumen upgrading facility.

ln another optional aspect, the process comprises producing a partially upgraded
bitumen from the local upgrading operation; and adding a portion of the partially
upgraded bitumen to the dry bitumen as diluent o facilitate pipeining to the remote
bitumen upgrading facility.

In ancthar optional aspect, the process comprises operating a olurality of the oil sands
ore mining and extraction faciiities to produce a plurality of the bitumen froth streams;
and operating the regional paraffinic froth treatment (PFT) hub for receiving at lecast a

portion of each cf the piurality of the bitumen froth streams and treating the bitumen
froth streams {o produce the dry bituinen.

In another optional aspect, the pluraiity of oil sands ora mining and extraction facilities

comprises at least one mobile mining and exiraction facility.

in another optional aspect, the process comprises managing the relative flowrates of

the bitumen froth streams to provide a generally constiant biturmen froth supply {o the
regional PFT hub.

In another optional aspect, the process comprises providing a regional safety hub with

volatile hydrocarbon emergency capabilities proximate to the regional PFT hub.

In ancther optional aspect, the process comprises providing the heated PFT process
water, the heated upgrading process water, or the combination thereof, used in the o
sands ore mining and extraction facility, such that caustic is unnecessary for extraction

in a Clark Hot Water Process.

in another optional aspect, the process comprises providing tank storage proximate to
the regionat PFT hub for receiving and storing the bitumen froth stream prior {o
introduction into the regional PFT hub.

in another optional aspect, the process comprises operating at least one in situ
bitumen recovery operation to produce an in situ bitumen froth stream; and providing

the in situ bitumen froth stream to the regional PFT hub for conversion to part of the
dry bitumen.
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In another optiona!l aspect, the process comprises locating the regional PFT hub to

minimize transportation heat loss from the bitumen froin stream and dry bitumen.

In another optional aspect, the process comnrises iocating the regional PFT hub to

provide sufficient transportation mixing of the bitumen froth sitreams io facilitate
pzraffinic froth treatment thereof.

In another optional aspect, the process comprises locating the regional PFT hub to

minimize transportation pumping energy recuirements for transporting the bitumen
froth streams.

In another optional aspect, the process comprises locating the regional PFT hub In
closer proximity to larger confirmed bitumen reserves than to smalier developed
bitumen reserves, to aliow construction and operation of additionai bitumen recovery

operations of the larger confirmed bitumen reserves o produce additional bitumen
froth streams for transpertation to and treatment in the regional PET hub.

In another ontional aspect, the regional PFT hub comprises at ieast two parallel
crocessing trains. In another oplicnal aspect, the at least two parallel processing trains
are independently operable with respect to each other. in anotner optional aspect,
each of the processing trains comprising: a froth separation apparatus for separating
the bitumen froth into high diluted bitumen and solvent diiuted tailings; a tailings
solvent recovery unit for separating the solvent diluted tailings into a recovered solvent
component and a solvent recovered tailings component; a solvent recovery unit for

separating the high diluted bitumen into the dry bitumen, recovered solvent and
recovered water.

In another optiona! aspect, the process comprises blending the separate bitumen froth
streams to produce a blended bitumen froth; and supplying a portion of the blended

situmen froth tc each of the processing trains.

In another optional aspect, the process comprises combining the separate bitumen
froth streams 1o produce a combined bitumen froth; and storing the combined bitumen

froth in a tank storage facility proximate to the regional PFT hub.

in another optional aspect, the process comprises recirculating the combined bitumen

froth in the tank storage facility to biend the combined bitumen iroth.
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in another optional aspect, the regional PFT hub comprises treatment units for
recovering additional substances from the bitumen froth. The treatment units may be
configured {o recover asphaltenes from the solvent diluted tailings for reuse as fuel; to

recover mineral compounds; or to recover metal compounds; or a combination thereof.

In anotnher embodiment, the Iinvention provides a process for regionalizaticn of
recovering bitumen from bitumen-containing oil sands formations for extraction and
conversion t¢ produce dry bitumen, comprising operating an in situ thermal bitumen
recovery facility to produce an in situ bitumen froth stream; operating an oil sands ore
mining and extraction facility to produce an extracted bitumen froth stream; operating a
regional paraffinic froth treatment (PFT) hub for receiving at least a portion of each of

the in situ bitumen froth stream and the exiracted bitumen froth stieam, for treatment
to Lroduce the dry bitumen.

In one optional aspect, the in situ thermal recovery facility is selected from SAGD,
SAGP, ES-SAGD, VAPEX, ET-DSP, and ISC facilities.

in another optional aspect, the process comprises managing the relative tlowrates of
the in situ bitumen froth stream and the extracted bitumen froth stream to proviae a
generally constant bitumen froth supply to the regional PFT hub.

In another optional aspect, the process comprises operating a plurality of separate

upgrading operations; and providing portions of the dry bitumen to the separate
upgrading operations.

In another optional aspect, the process comprises operating a local upgrading
operation proximate to the regional PFT hub; providing a first portion of the dry
bitumen to the local upgrading operation; and providing a second portior: of the dry
bitumen t{o a bitumen market pipeline.

In another optional aspect, the process comprises producing a partially upgraded
hitumen from the loccal upgrading operation; and adding a portion of the partially

upgraded bitumen to the dry bitumen as diluent to facilitate pipelining.

In another optional aspect, the process comprises providing a regional safety hub with

volatile iydrocarbon emergency capabilities proximate to the regional PFT hub.
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In another optional aspect, the in situ bitumen froth stream and the extracted bitumen
froth stream have different contents of salt and water and the regional PFT hub

removes the salt and water from therefrom to produce the ary bitumen.

In another optional aspect, the process comprises providing tank storage proximate to
the regional PFT hub for receiving and storing the in situ bitumen froth stream and the
extracted bitumen froth stream prior to introduction into the regional PFT huo.

in another cptional aspect, the process comprises providing pipeline infrastructure for
transporting the in situ bitumen froth stream and the extracted bitumen froth stream 10
the regionai PFT hub, wherein the pipeline infrastructure comprises a first pipeline
section for receiving the in situ bitumen froth stream; a second pipeline section for
raceiving the extracted bpitumen froth stream; and a regional pipeline in fluid
communication with the first pipeline section and the second pipeline section for

receiving both of the bitumen froth streams and transporting the same to the regional
PET hub.

in another optional aspect, the process comprises locating the regiona! PFT nub to

minimize transportation heat loss from the in situ bitumen froth stream.

In another optional aspect, the process comprises locating the regional °F T hub in
closer proximity to larger confirmed bitumen reserves than to smaller developed
bitumen reserves. to allow consiruction and operation of addiftonal bitumen recovery
cperations of the larger confirmed bitumen reserves to produce additional bitumen

froth streams for transportation to and treatment in the regional PF1 hub.

in another optional aspect, the larger confirmed bitumen reserves are mainly in situ

recoverable bitumen reserves.

In another optional aspect, the regional PFT hug comprises at least two paraiiei
processing {rains. The at least two parailel processing trains may be independently
operable with respect to each cother. Each of the processing trains may comprise &
froth separation apparatus for separating the bitumen froth into high diluted bitumen
and solvent diluted tailings; a tailings solvent recovery unit for separating the solvent
diluted tailings into a recovered solvent component and a solvent reccvered tailings

component; and a solvent recovery unit for separating the high diluted bitumen into the
dry bitumen, recovered solvent and recovered water.
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In another opticnal aspect, the process comprises b%ending the in situ bitumen froth
stream and the extracted bitumen froth stream to produce za blended bitumen froth;

and supplying the a portion of the blended bitumen froth to each of the nrocessing
trains.

in another optionai aspect, the process comprises combining the in situ bitumen froth
stream and the extracted bitumen froth stream to produce a combined bitumen froth;

and storing the combined bitumen froth in a tank storage faciiity proximate to the
regional PFT hub.

In another optional aspect, the process comprises recircuiating the combined bitumen
froth in the tank storage facility to blend the combined bitumen froth.

In another optional aspect, the regional PFT hub comprises treatment units for
recovering additional substances {from the bitumen froth. The treatment units may be
configured to recover asphaltenes from the solvent diluted tailings for reuse as fuei; 1o

recover mineral compounds; or to recover metal compounds; or & combination thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig 1 is a process block diagram of the process according to an embodiment of the
oresent invention.

Fig 2 is a process biock diagram of the process according to another embodiment of
the present invention.

Fig 3 is a process block diagram of the process according to yet another embodiment
of the present inventicn.

Fig 4 is a process block diagram of the process according to another embodiment of

the present invention.

Fig 5 is a process block diagram of the process according to yet another embodiment

of the present invention.

Fig 6 is a process block diagram of the process according ic another embodiment of
the present invention.

DETAILLED DESCRIPTION
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Referring to Figs 1 and 2, a bitumen oill sands mining operation 10 is illustrated. The
mining operation includes a number of steps t¢ produce bitumen froth 12. Mined cil
sands ore 14 undergoes preparation step 16 followed by extraction 18. Ol sana
extraction processes are used to liberate and separate bitumen from oil sand so the
bitumen can be further processed. Numerous oil sand extraction processes have been
developed and commercialized using water as a processing medium. Cne such water
extraction process is the Clark hot water extraction process, which recovers the
bitumen product in the form of a bitumen froth stream. A water extraction process such
as the Clark Process typically requires that mined oil sand be conditioned or prepared
for extraction by being crushed to a desired lump size and then combtned with water
and perhaps other agents to form a conditioned slurry ¢f water and crushed oil sand. in
the Clark Process, the water used is "hot" (usually about 80°C) and an amount of
sodium hydroxide can be added to the slurry to increase the slurry pH, waich
enhances the liberation and separation of bitumen from the oil sands ore. There are
other water extraction processes that have other temperature requirements and may
include other conditioning agents which are added to the oil sand slurry. The water
used to condition and prepare the oil sands ore may be recycled process water 20,
which will be explained further herein below. Pipeline conditioning can also help

liberation of bitumen from the oi! sands ore.

The bitumen froth 12 produced by the mining operation 10 is transported by pipeline to
a regional paraffinic froth treatment hub 22, which is referred o herein as a regional
PET hub. As shown in Figs 1 and 2, in the regional PFT hub 22, the bitumen froth is
combined with paraffinic solvent and fed to a froth separation apparatus 24, which may
include several froth separation units. The froth separation apparatus 24 enables
separation of the paraffinic diluted froth into high diluted bitumen 26 and soivent diluted

tailings 28. The solvent diluted tailings 28 are fed to a tailings solvent recovery unit 30

to remove residual paraffinic solvent from the solvent diluted tailings. The recoverea
naraffinic solvent 32 can be recycled back into the froth separation apparatus 24. The
tailings solvent recovery unit 30 also produces solvent recovered tailings 34 which may

be sent to a tailings disposal area 36 such as a pond. In an alternative embodiment as

shown in Fig 2, the solvent recovered tailings 34 may be at least partially recycled

through a recycle line 38 to recover water 20 in the bitumen froth 12 for recycle and
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reuse as exiraction process water. Disposai of stripped froth treatment tailings 34 can

preferably involve intermediary treatment methods tc heip avold lengthy siurry
pipelines to remote sonds.

Referring now {0 Figs 1 and 2, the high diluted titumen 26 is fed to a solvent recovary
unit 40 wnich separates it into recovered solvent 42, recoverad waler 44 and hot
bitglmen 48. The recovered water from the solvent recovery 45 of PFT is normaily a
relatively small part of the overall recyclable water stream 44. Recycled pond water 38
may be used as cooling media in soivent recovery 40 and the recovered heat may oe
returned as extraction process water 44 to minimize the trim healing required by the
orocess water 20 added in the ore preparation step 16.

in another preferred embodiment, the regional PFT hub 22 allows process water 1o be
as a regional commadity, with recyciing and reuse occurring between extraction sites,
froth treatment, and upgrading. in one of the beneficial aspecis of regional water
reuse, the extraction process provides a level of conditicning fo the water and
chemicals build up in the system ‘o buffer chemistry. In another of the beneficial
aspects of regional water reuse, the process water derived from the regional PFT nub
and upgrading is advantageous for processing and recovering bitumen in extraction

operations to the point that caustic is not required and in some cases iower
temperatures may oe usec.

Referring still to Figs 1 and 2, the hot bitumen 46 may be pipelined to a iocai bitumen
upgrader 48 or a bitumen market pipeline 50 or a combination therect. Wnen sent to
the bitumen market pipeline 50, there may be an amount of pipeline diluent 52 added
to the hot bitumen 48, preferably after cooling for safe handling in the pipeline sysiem.
in some embodiments, the diluent 52 may be naphtha and may be derived from an
upgrading operation. in some cases, the diluent may be paraffinic or naphthenic, and
may be selected to suit downstream upgrader requirements. Naphtha dilusnt may be
oreferred for pipelining long distances for more remote upgrading and may have some
advantages concerning erosion, corrosion and liquid uplift. The heat recovered from

the hot bitumen may be returned into the extraction water system for reuse in bitumen

extraction operations. For example, a heat receptor fiuid such as process water may

be fed aiong with the hot bitumen through a heat exchanger prior to racycling the
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resulting heated process water 10 the one or more of the extraction operations as
recycled waier 44

AS shown in Fig 3, in 2n optlicnal embodiment, the local upgrader 48 may produce an
amount of partially upgraded bitumen 49 which is used in combination with the pipelire
diluent 52 or as a replacement for the pipeline diluent or a combination thereof. The

sipeline diluent 52 or partially upgraded bitumen 48 may be aaded to the hot bitumen
46 at a location proximate to the upgrader.

Referring now to Figs 3 and 4, in one embodiment, hot bitumen 46 may be pipelined tc
= remote biumen upgrader 51. More regarding the advaniages of integrating the
regional PFT hub with both local and remote bitumen upgraders wili be discussed

herain below.

it should be noted that Fig 1 represents a so-called “basic” case of an embodiment of
the present invention. !t should be understood that the cil sand mining operations 10
may, in this figure, imply one or more operations in parallel and not necessariy on the

same lease, as will be further explained in reference to Fig 8 herein below.

Referring now to Figs 3 and 4, there may be muitipie mining and extraction operations
10 each supplving bitumen froth to a single regionai PFT hub 22. Fig 3 shiows multiple
separate mining and extraction operations 10 supplying the regional PFT hub 22 witn
separate streams of bitumen froth 12. In terms of pipeline infrastructure, some of the
mining and exiraction operations may have independent pipelines transporting the
bitumen froth to the regional PFT rub, while other mining and extraction operations
may use common pipeline infrastructure 54. In some embodiments, 2 mobiie mining
and extraction operation may preferably have a temporary pipeline which is displaced
or replaced as it moves through or along the oii sands ore body is connected to
nermanent pipeline infrastructure of a fixed mining and extraction operation. This
allows various advantages in terms of equipment and pipeline efficiency, land use, and
oroviding a reliable supply of bitumen froth through permanent or existing pipeline

infrastructure. In some embodiments, the pipelines may be independent.

Referring to Fig 5, in a preferred embodiment, there are multiple mining operations

each producing bitumen froth. These mining operations may have the oil sands mine
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supplying fixed extraction facilities or mobile miining anc extracuon facilities. There may
be one or more mobile mining and extraction operations which supply bitumen froth to
the centrai pipeline of a fixed mining and extraction operaticn. ach bitumen froth
pipeline of the respective mobile mining and extraction operation may be relatively
short in lengthh and be proximate to the respective mobile mining and extraction
operation. Providing multiple mobile mining and extraction operations and a fixed
mining and extraction operation allows additional flexibility and reliability. In one
embodiment, one mobiie or fixed miring and extraction operations may be temporarily
shut down, for instance to move it to a preferred location of the oill sands ore body, and
another of the mebile mining and exiraction cperations increases production of bitumen
froth to compensate for the downtime of the off-line mobile mining and extraction
operation, while maintaining a reliable supply of bitumen froth to the regional PrT hub.
This configuration allows for flexible planning tc maintain high production and
nrocessing stability at the regional PFT hub. Alternatively, in some embodiments, the

bitumen froth pipeline of the respective mobile mining and exiraction operation may be
independent.

Such mobile facilities may be designed for extracting and proceseing oll sands ore
excavated at a mine face and may have an independently mebile excavating unit for
excavating the ore, an independently mobile ore preparation unit for receiving and
preparing a conditioned oil sand slurry from which bitumen froth may be reccvered
using either conventional fixed location extraction facilities or moveable extraction
facilities as identified in Canadian patent application No. 2,610,122. For instance, the
mobile facility may have an independently mobile ore crushing unit for receiving and
crushing the excavated ore and the ore crushing unit may be adapted to follow the
excavating unit. The mobile facility may also include an ore processing unit for
receiving and further crushing the crushed ore and for forming a water based siurry
with it. The mobile facility may also include a conveyor extending between said ore
crushing unit and said ore processing unit, the conveyor having an ore receiving end
for receiving ore from the ore crushing unit and an ore depositing end for depositing
said ore to the ore processing unit. The mobile facility may also :nclude various
retaining units, conveyors mounted on frames provided with driven tracks, cyciones,

oumps and pipeiine fitting equipment to enable fluid communication with pipeline
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infrastructure. It should be noted that the mobiie facility may alsoc have a number of

other features or different designs compared te those mentioned herein.

Still referring to Figs 3 and 4, there may also be one or more in situ recovery facilities
56 and corresponding pipeline infrastructure coupiing it to the regional Pr1 hub 22 to

supply in situ bitumen froth 58 theretc. In situ therms! bitumen recovery operations

+ involve recycle and reuse of water ieading to high chemical consumption to bring water

“and contaminants to levels acceptable to the markst. In some embodiments of the

oresent invention, the PFT hub allows processing of bitumen from this source
improve the marketability of the bitumen by, for instance, reducing asphaltenes and
improving quality. The ability to interchange water is another advantage of such
embodiments.

in one embodiment, in situ thermal bitumen recovery operations may produce bitumen
streams having differing qualities, heat contents and chemical compositions. For
instance. one sity thermal bitumen recovery operation may produce diluted cooier

bitumen and another in situ thermal bitumen recovery cperation may produce hotter

less-diluted bitumen, both of which are supplied to the regional PFT hub. The nhotter

less-diluted bitumen may by in the range of about 60°C - 85°C, for exampie. 1ne notter
in situ bitumen is preferably transported a shoiter distance to the regional P+T hub

compared to the diluted cooler bitumean, for heat efficiency purposes and, iurthermore,

to provide a heated input bitumen froih for processing in a high temperature froth

treatment nrocess, which may operate cicse to the temperature of the notter iess-
diluted bitumen. The cooler diluted bitumen may be transported a further distance due
to better froth lubricity and lower heat loss issuez. The two In situ bitumen streams may
be pre-mixed prior to {roth treatment, in a mixer cr common storage tank, proximate to
or at the regional PFT hub. The regional PFT hub is then abie to treat both bitumen
streams to produce a hot bitumen with standardized gquaiity. The PFT hub may also

have a comrmon centralized pre-treatment unit for treating certain bitumen froth derived

from in situ or extraction operations which contain unwanted contaminants such as
high chlorides and the like.

The regional PFT hub facility provides flexibility and reliability in bitumen nroduction

and use from oil sands mining operations. For instance, the reliability of mining and
extraction systems, which must deal with the erosive nature of sand, is unlike the
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reliability of paraffinic froth ‘reatment plants which have reliabilities similar to refining
operations. While mining and extracticn operaticie may be stalled or halted due o
erosion-based wear and related repair or replacement downtimes, parafiinic froth
treatment facilities have a different set of Lottlenecks and chailenges which occur at
different frequencies and require different devices and proceduras to maintain desired

safety and operationai efficiency.

Mining and extraction operations also must handle varying bitumen content in the
mined ore and may experience ups and downs in bitumen freth quantity and bitumen
content. !n contrast, paraffinic froth treatment may be more efiiciently operated with a

generally constant supply of bitumen froth.

Furthermore, paraffinic froth treatment in particuiar involves processes using significant
volumes of volatile hydrocarbons and appropriately locating the froth treatment in the
ragion, permits a number of advantages related to the transportation and recycle of
various fitids and training personnei for specialized safe operation of the facility with
rapid regior.c! response to emergency situations. Mining and extraction operations do
not involve processes with significant inventories of volatile hydrocarbons and the
regional location of the PFT hub facility thus reduces exposure of these personnei {0

associated risks of fires and explosions.

Furthermore, as mentioned hereinabove, the regional PFT hub facility can treat
bitumen froth from a number of different mining and extraction operations. Speciiic
mining and extraction operations may be optimized in scale to the specific ore body
while minimizing adverse regional impacts. Process water used in the extraction
srocess may be recycled to minimize fresh or river water inputs. A regional PET hub
supplied by muitiple mining and extraction operations can reduce capital investment.
One advantage of providing the regional PFT hub that is fed by multiple mining and
extraction operations is ensuring an adequate supply of bitumen froth to the PFT hub.
Since mining and extraction operations can produce variable guantities and qualities of
bitumen froth due to variable bitumen content in the mined ore, downtimes, and other
circumstances, this can lead to inadequate supply of bitumen froth to a froth treatment

facility. Thus, the PFT hub’s reliance on multipie sources of bitumen froth can reduce or

altogether avoid downtime in froth treatment. in one embodiment, the process may aiso
nclude planned shut-down, start-up or operational medifications to mining and
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extraction operations that are integrated into a common PFT hub, thereby allowing
uninterrupted and efficient operation to process the froth into dry bitumen. For instance,
a first mining and extraction operation may reduce bitumen ircih output whiie a second
mining and extraction operation may be operated {0 have a corresponding increase In

pitumen froth output, to provide a relatively commoen bitumen froth supply to the
common paraffinic froth treatment hub.

in addition, Individual mining and extraction operations can te developed with greater
independence with respect to each other. The regional PFT hub facility provides both a

local market for bitumen froth and a regionai market for process contaminated water.

Furthermiore, mining and extraction operations using the Ciark hot water process or
process variations involve circulation of large voiumes of hot process water. A regional
PFT hub can disiribute both water and heat to mining and extraction operations while

minimizing costs and environmenta! impacts associated with dedicated operations.

The regional PFT hub facility produces a dry bitumen product that can be processed
by existing bitumen upgraders cr diluted with diluent for pipelining tc other markets
such as remote upgreders. The parafiinic froth treatment rejects water from the
bitumen product and also rejects salts associated with connate water in oil sands.
While chloride salts in connate waters of some oil sands supplying bitumen to initial
bitumen upgraders can be low, bitumen from other oil sands ore can have a much
higher chioride content, which adveisely affects the reliability and safety of upgrading
nrocess unit operations. The paraffinic froth treatment facility reliably reduces the water
and salt content to produce a hot bitumen product that can be efficiently handied by

both local and distant upgraders irrespective of whether the bitumen froth is derived

from high or low sait containing oit sands ore.

Furthermore, waste water from upgraders can be reused or iniegrated with water used
o cool the paraffinic froth treatment plant for reuse or makeup for mining and
extraction operations. Upgraders generate process contaminated water that can be
advantageously used in extraction. it should be noted that heat is preferably
transferred through or from process water to mining and exiraction cperations, which

are “colder” processes requiring heat. Directing heat to colder processes resuils in

higher efficiency as low grade heat is easier to transfer.
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it should aiso be noted that stripped froth treatment {aiings contain both hydrocarbon
valties such as asphaltenes, bitumen and solvent, and minerals such as titanium and
zirconium, which are recoverable. For instance, the regiona! PFT hub facility may
produces & separate asphaltene stream which may te advantageous in a regionatl hub

setting as such a stream could be marketed or used as fuel in various integrated
operations as needed.

The regional PFT hub facility produces a dry bifumen product with quaiity permitting
both local and remote marketing of the bitumen. For instance, the re ected asphaliene
in bitumen from paraffinic froth treatment cermits improved vields or debottlenecking of
coke rejection operations, or a combination thereof. 3y upgrading a portion of the hot
bitumen in a local upgrader and pipeiining the remainder of the hot bitumen for sale or
rermote upgrading, an integrated oil sands operator is abie to both produce upgraded
product streams for added value and obtain immediate revenue for a part of the raw
hot bitumen, thus allowing for a high degree of flaxibility. The proportion of hot bitumen
that is locally upgraded versus pipeiinied to market for remote upgrading wili depend on
a number of factors, induding ine transportation infrastructure and etficiency
considerations, relative market price of raw and upgraded bitumen, upgrader capacity,

tank storage capacity, pipeline capacity, and so on.

Hot bitumen pipelining frorn a regional PFT hub faciiity to a local upgrader aliows iocal
marketing of bitumen with high energy integration with existing unit operations, e.g.
minimizes diluent recovery currently used ai the front end of existing upgraders. For

instance, the heat from the hot bitumen will be used and benefitted from in the

upgrading processes.

Bitumen froth pipelining permits transfer of the bitumen froth from local or remote
mining and extraction facilities to the regional PFT nub. In one embodiment, there Is a
hasic volume of bitumen froth tankage (tanks not illustrated) which is preferred 10
facilitate process interfaces for start-ups, shut downs and step changes in operation.
The froth tankage preferatly includes pump-around systems to prevent separation ana
promote froth blending in the tanks. Large tankage is preferred to permit longer times
for operational responszs to incidents. In one preferred embodiment, the process
includes providing bitumen froth tank storage proximate the regional PFT hub faciiity
and the tank sicrage has a volume sufficient to siore excess bitumen froth received
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from the mining and extraction operations with which the regional PrT hub facility is
integrated, in accordance with the total froth production or capacity of those mining and
extraction operations. in another embodiment, the froth tank sicrage has a surge time
petween 10 and 3C hours. In another embodiment, the froth tank storage has
recirculation blending to blend the bitumen froth, which can be particularly preferred
when more than one sources of bitumen froth are stored in the same t{ank.
Recirculation blending may be achieved by having & forth ouilet iine lat the botiom of
the tank, & recircuiation pump in fluid cormmunication with the forth outlet line and a
return line in fluid communication between the recirculation pump and the tank. The
tanks may also be blended by using a variety of agitators and mixars as known in the
art of tank and vessel agitating and biending. In some embodiments, multipie bitumen
froth supply lines are connected to ihe same tank sicrage unit, which n turm provides a
blended froth to the regional PFT hub.

The regional Pr-T hub may aiso be designed anc configured to have muitiple paraliel
trains of settlers, failing solvent recovery units and solvent recovery units. This multi-
train configuration allows greater reliability in case crie oi the trains must be brougnt
off-line or adjusted to a lower throughput. There may be two, three or more parallel
trains in a single regional PFT hub. In the case of multiple bitumen froth supply
sources, the overall froth throughput will be large and the PFT nub and associated tank

storage may be provided o handle downtimes for one of the PFT trains while ailowing
sustained froth treatment.

Water transier including hot water permits the regional reuse of prccess water. A basic
volume of water strcage (not illustrated) is desired ‘o facilitate process irterfaces for
start-up and shut downs. Large tankage is preierred to permit longer times for
operational responses to incidents. The storage voiume is also subject to inventiory or
recycle water availability. The water storage facililies may be at remote extraction
faciliies and may have surge f.nes of between 2 hours and 3 days, as per

reauirements and capacity of eacn given factlity.

in one aspect, the regional PFT hub facility is located such that it is i relative proximity
to existing or planned infrastructure that promotes work force stability, for instance via

short commuting, and integrates into existing ragional emergency response plans such
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as fire, explosion and medical response plans and the like. Another advantage of the
FET hub is to facilitate focused high-tech specialists to a centrai site.

Referring to Fig 3, there may be a regional nigh-ievel safety response hub 60 located
proximate to the regional PFT hub 22 and, preferabiy, proximate io the local upgrader
48 as well. Since upgrading and paraffinic froth treatment involve similar safety
requirements and operational hazards, for instance regarding volatile hydrocarbons, it
is advantageous to provide a common or central safety nub 63 for responding to

emergencies and frequent training purposes. The mining and extraction operations
may have their own M&E-level safety facilities.

Referring now to Fig 4, the mining and extraction operations 10, In situ recovery
operations 56, regional PFT hub 22, local upgrader 48 and remote upgrader 51 may
be located at certain distances with respeci to each other, to increase fluid
transporiation and integration efficiencies. Distances Ciue1, Duea, Dis, Dy and Dry with
respect to the regional PFT hub are employed based on transpori efficiency of the
integrated fluids between the facilities. For instance, in one ermbodiment Dyzq and Dygs
are each less than Dg, since the in situ bitumen froth may have & higher temperature
than the bitumen froith from extraction and thus shorter transport distance translates
intoc lower heat ioss. In addition, the paraffir.c froth treatment process ¢of the PFT hub Is
preferably operated at high temperature, such as between 60°C and 120°C, preferably
between 70°C and 30°C, and thus thermal efficiency benefits from a hot input troin. In
another embodiment, the relative distances are such that the pipeline wear Is
minimized due to the transpoitation of various fluids, such as recycle water, coarse
tailings, fine tailings, volatile hydrocarbons, bitumen froth, abrasive minerat-containing
streams, hot bitumen, diluted bitumen, and so on. For instance, the regional FFT hub
may be located so that the abrasive mineral-containing sireams are provided thereto or
therefrom through a shorter pipeline than non-abrasive streams such as hot bitumen.
In another embodiment, the relative distances are such inhat the transportation energy
required to transport the various process streams is minimized. In addition, thick
viscous fluids may be transported shorter distances than thinner Newtonian-like fluids.

in another embodiment, the relative elevation of each operation and facility is taken

into consideration. In zaddition, the regional PFT hub and other operations may be

located suciy that viscous fluids that are energy-intensive to pun:p long distances may
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be transported with substantial amount of gravity assistance, {hus decreasing pump
demands. {n addition, fine tailings associated with froth treatment are not substantially
aorasive, especially compared to coarse tailings, and as fine tallings contain valuable
minerals they may be provided via pipeline {o a facility ior recuperating those minerais.
Fine tailings may alsc be subjectec to various dewatering and drying {reatments to
recover water which can be reused in ol sands processing. In adaition, it should be
noted that bitumen frotn largely overcomes energy ioss through long pipelines cue 0 &
phenomenon of lubricity, In which the water contained in the bitumen froth having the
right composition contacts the interior pipe walis and iubricates the fluid transport.
Consequently, pumps can transport citumen froth dispiaying sufiicient lubricity tong
distances up to, for example, 150 Km. Centrifugal or positive dispiacement pumps may
be used for froth {ransportation; positive dispiacement pumps are preferred for iong

distances.

The pipeline infrastrucwure for transporting different streams i1s preferably provided with
tailored construction and configuration. For instance, pipeline infrastructure for
transporting solvent recoverad tailings produced by the regional P-1 hub may incilude
pipelines for transporting the tailings to proximate pond disposei; to dewatering and
arying faciiities; to treatment units for recovering valuable minerais from the tailings,
such as titaniurn and other metals. The treatment units may be provided proximate {0
the regional PFT hub for recovering mineral from a number of different by-product
streams of oil sands processing. The pipeline infrastructure may also inciuae regional
transportation corridors to regroup oipelines cf different stream together to ennhance
eificiencies related to monitoring, leak detection and safsty systems, as weli as o
rocus mitigation systems and controls. The pipelineg infrastructure may also be
configured or routed tc minimize river crossings. Pipelines for water, diluted bitumen
and other light hydrocarbons can intzrconnect operations over long distances and

faciiitate transtfer of bitumen hundrecs of Kilometers for remote use.

The relative lccation of the facilities may also be influenced by the location of leases,
oil sands ore bodies, bitumen distribution and fresh water. Referring to ~ig 5, there
may be muitplie leases with different lease owners (A, B, C) with a single regional PFT

hub 22 receiving bitumen froth frorn several mining and extraction operations 10 on
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different leases and then suppiying hot bitumen to local upgrader 48 and remote
upgrader 51.

0 other empodiments of the present invention, the regiocnai PFT hub may be

strategically lccated based on proximity to developabie or recoverable oif sands
pitumen. Current practice is focused on short-term recoverable bitumen using mature
or even outdated reccvery technigues, thus discounting or overlooking significant
coniirmed hydrocarbon reserves. In an embodiment of ithe present invention, the
regional Pr 1 nub is provided a location accounting for iarge bitumen deposits that wiil
be reccverable via advanced recovery technigues. Technoiogy In oil sands bitumen
recovery has advanced significantly, making previousily unrecoverabie reserves
economically recoverable. However, many of such recovery technologies are at iab or
pilot scaie due to high development cost or industry focus on shori-term deveiopments.
An embodiment of the present invention provides PFT hub iccation based on mid-term
or iong-term development strategies for recovering ditumen and hydrocarbons from ol
sands formations. For instance, the regional PFT hub may be located closer 1o
massive confirmed bitumen reserves, which may be recoverable through a
combination of in situ and mining techniques, than less extension but more accessible
bitumen reserves that are recoverable py mature and conventional means. This
fonvard-looking agproach aliows a regional PrT hub fo have an extended useful
lifetime for processing bitumen froth derived from oil sands formations or varying
accessibility in 2 same region, saving on massive capital costs required for pipeline
infrastructure or Pr 1 facility construction.

The region of Northern Alberta, for instance, has massive confirmed resources. e
regional PFT hub provides a focal point for raw bitumen from various producers and
sites 1o link with local upgraders and a terminus for pipeiines to remote upgraders,

accompanied by minimization of local develcpments ana overail footprint.

In other embodiments cf the present invention, the regiona PFET hub may be iocaied
relative to other facilities such that certain process sireams are advantageously
orovided with 2 desired level of pipeline energy input, shearing or mixing, thereby
providing 2 given process stream witn desirea characteristics 1or downsiream use,
such as homogeneity, slurrification, aggrzsgate or particie breakaown for a desirec

granulcmetry, heat, and so on. For instance, an aggregate-containing stream may be



20

30

CA 02729457 2011-01-27

28

transported a sufficient distance to break down aggregates into a size that is

marnageable for dowiisiream injectors or equipment; or a fine taiiings stream may be
nomogenized for downstream flocculation or dewatering ireatments that favor a

homogeneous, uniform composition of the tailings. The PFT hub may be located

relative {0 such equipment or treatment facilities {o enable a sufficient or desired

amount of pipeline pretreatment processing.

Mining and extraction operations which provide bitumen froth to the regional PFT hub
factlity can include a number of operations either directly owned by the paraffinic froth

treatment facility operator or independent to the owner. This permits capital and

operating costs optimization.

Interconnecting water sipelines permits the reuse of water between different faciiities,
thereby minimizing river water demands. For instance, waste water from upgradars is

used a process water make-up for mining and extraction.

in acadition, the location of the regional PFT hub facility establishes a focal point for

loccal and remote processing of bitumen.

According to embodiments of the process, varicus pipelining tecnnicues may be
empioyed ¢ facilitate the integration of certain product or recycle streams. Pipeline
technologies for bpitumen froth, hot bitumen, tailings and water distribuiion have

advanced and, accerding to ernbodiments of the present invention, facilitate enhanced

ntegration configurations between plants, facilities and operations.

Accoraing 10 embodiments of the process, the specific needs for specialized trained

oersonnel in the operation of paraffinic froth treatment faciiity are recognized and meit.

According t¢ embodiments of the process, there is an enhanced utilization of
resources. 1he ennanced utilization recognizes aifferent reliabilities between process
operations and transiates {0 increased utlization, efficiency, increased safety and
reduced capital investment. interconnection between the mining and extraction
operations and the regional PFT hub facility also minimizes water and energy
resources by facilitating maximum rause and recycle of process affected waters and
transfer of recoverable heat, and encourages and facilitates reuse of process

contaminated waters within the region.
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According 10 embodiments of the process, the staging of projects and developments is
greatly facllitated. The process allows greater flexibility and ostions in staging grojects.
The developmeni, exploitation and efficiency of mobile or fixed mining systems are
agependent on oitumen froth treatment facilities and a central or regional FFT hub
facility proviaes a iocal market for bitumen froth rather than being asscciated with
aedicatea upgrading operations. Ol sand resources vary in bitumen grades,
overburden depth which affects the scale for which the bitumer rescurce can be
extracted. Some large and reiatively uniform cre bodies can be efficiently extracied
using large fixea location extraction facilities; however, smail ore bodies can only
support smailer operations particularly were ‘ailings disposal constraints limit the
extent of land disturbance. In some cases, there may te high-grade bitumen located in
nany smali “nockets”, favoring the use of one or more small mobile oil sand extraction
apparaiuses to recovery the bitumen. The high-grade pcockeis may be exploited
serially by & mobiie oil sand exiraction apparatus or in paraliel py multipie epparatuses,

O a combination thereof.

g 2 shows another optional embodiment of the process, winere the paraffinic froth
trectment facility arrangement features the recovery of asphaltenes, dried minerzis and
tailing water as separate streams. Various technologies regarding the speciiic units and
processes {0 achieve ihe desired sitream production are avaiiable for this oplional
embediment.

The mining and extraction operations located around the region would recover siiumen
in the form of froth and place tailings materials, e.g. info small ponds. Both bitumen
frcth and recycled process water from tailings pond are transfered o the regionai froth
treatment hub. Storage tankage for situmen froth and water (not ilustrated) would be
nrovided to faciiitate pipeline operations. The fankage may be in the form of a tank
farm where each tank receives froth from a dedicated mining a exiraction operation or

whnere cormimon tanks receive froth from a number of scurces.

‘he regional froth treatment hub recovers and produces dry situmen from the input
bitumen froth and the dry bitumen may be pipelined as hot bitumen to iocal upgraders.
Note the asphaliene rejected by the paraffinic froth treatment hub debottienecks the

coking section of the existing upgraders. The dry bitumen may alternatively or aiso be
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cituled for pipelining to remote upgrading faciiities, where a portion of the pipelining

diluent couid be partially upgraded bitumen.

Referring to rig 3, the regional PET nub preferably receives piiumen froth from several
mining and extraction operations and produces hot bitumen 46 for both local upgrading
anc pipelining tor remote upgrading. The iocal upgrader may advantageously proauce
a partiaily upgraced bitumen ccocmponent that can be useg as diluent to facilitate

pipelining of the other poriicn of hot bitumen {0 the remoie upgrader.

Recycled process water from upgrading or mining and extraction may be used as
cooiing rmedia in the regional PFT hub and then returned or distribuied back {o the
mining and extraction operations, where appropriate, as pre-heated process waier.
The returnea water may pass through a water trim heater to provide not water for OPP
operations. In some empodiments, the solvent recovery unit of the paraffinic froth
freatment hub may o2 designed and operated to maximize the cooling water
iemperature for recycie and reuse. The inventery of recycle water in the system may
pe managed to minimize surface area of tailings ponds. For instance, a dedicated
aeen storage pond may be preferred over several shaliow ponds. Waste waier tfrom
the upgrading taciiities may also provide make-up water for the mining anc extraction
ocperations. For instance, the solvent recovery unit of the PFT nub may require cooiing

of the flashed solvent.

The parafiinic froth treatment hub may use a two-siage froth separation apparatus or a
three-stage setup. The tailings solvent recovery unit and the solvent recovery unit may

also each include oneg, two or more vessels arranged in series or parallel to perform

the desired separation.

The paraffinic froth ireatment hub may produce separate asphailene by-product
stream derived frem the froth separation apparatus, the tailings solvent recovery unit or
another unit, and the resulting asphaltenes may be marketed as a procuct. Water may
e reccvered from tailings for recvcle purposes and dried minerais may aiso be
marketed for mineral values, for instance via interim stcckpile or maximizing resource

utilization.

Process water storage may be at one central location, such as a deep pond with

minimum surface area, to minimize ponds over the region. 1 his centrail pond strategy
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enables a focused approach for taillings dewataring and drying operations, resuifing in
reduced reclamation times.

Referring back to rig 3, it shouid be understcod that the regional PFT hub may e
located in order to receive bitumen froth from multiple mining and extraction operations

10 as well as an in situ bitumen recovery operation 3%, as further described herein.

in another embodiment, the paraffinic froth treatment plant provides a local market for
bitumen as froth with partial upgrading into a marketable bitumen product either iocal
cr remote.

in addition, varicus development regulations in ¢ sands focus on lease-specific
projects {o stand alone development pians. Embodiments of the process of the present
invention provide a regional development advantage in terms of resource use
efficiency, facility flexibility and reliability, local infrastruciure, environmenta! impact,

employment of labor skills, capital concentrations, and emergency preparedness.
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CLAIMS

A process for regionalization of mining oi bitumen-containing oil sands ore for

exiraction and conversion ¢ preduce dry bitumen, comprising.

2.

operating a pluraity of separaie oif sands ore mining and extraction facilities to

produce separaie bitumen froth streams;

operating a regionai paraffinic froth treatment (PrT) nub for receiving at least a
norticn of each of the separate bitumen froih streams and freating the pifumen

froth streams to produce the dry bitumen.

The process of claim 1, wherein the piuraiity of separate oil sands ore mining and

10  extraction fzciiities comprises at ieast one mobile mining and extraction faciiity.

3.
4
5.
20
5.

The process of claim 1 or 2, comprising:

managing the relative flowrates of the bitumen froth streams 1o provide a

generally constant bitumen frcth supply to the regional Pr 1 nub.

The process of any one ¢f claims 1 to 3, comprising:

operating a piurality of separate upgrading operaiions;

providing portions of the dry bitumen to the separate upgrading operations.

The process of any one of claims 1 {c 3, comprising:

operating 2 local upgrading operation proximate to the regionai PFT hub;

providing a firs? nortion of the dry bitumen to the lccal upgrading operatior:; and

provicing & second portion of the dry bitumen to a bitumen market pipeline.
The process of claim 5, comprising:

oroducing a partially upgraded bitumen from: the local upgrading operation; and

adding a portion of the partially upgraded bitumen 1o the cry bitumen as aiiuent

to facilitate pipeiining.

7. The process of any onre of claims 4 to 6, wherein at least ong of the upgrading

operations produces hot process water and wherein the process comprises
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recycling at least a portion of the nhot process water as recycled water to at least
one of the pluraiity of separate oil sands ore mining and extraction facilities.

8. The process of any one of claims 1 {c 7, comprising:

providing a regionai safety hub with volatie hydrocarbon emergency
capabilities proximate to the regional P T hub.

g. The process of any one of claims 1 to 8, wherein the separate bitumen froth
streams from the plurality of separate cil sands ore mining and extracticn facilities
have different contents cf sailt and water and the regional PFT huo removesg the sai

and water from therefrom to produce the dry bitumen.

10. The nrocess of any orie of claims 1 to 9, whercin the upgrading operation or the
regional PFT hub or a combination thereof generates by-product water and the by-

oroduct water is recycled for use in at least one of the mining and extraction
operations.

11. The process of any one of claims 1 to 10, comprising:

nroviding tank storage proximate to the regional PFT hub for receiving and
storing the bitumen froth streams prior o introducticn inte the regional PFT
hub.

12. The process of any one of claims 1 to 11, comprising:

operating at ieast one in situ bitumen recovery operation to produce ar in situ
bitumen froth stream;

sroviding the in situ bitumen froth stream to the regional PFT hub for

conversion te part of the dry bitumen.

13. The process of any one of claims 1 to 12, comprising:

oroviding pipeline infrastructure for fransporiing the separate bitumen froth

streams {o the regional PFT hub, wherein the pipeline infrastruciure comprises.

a first pipeline section for receiving one cf the separate bitumen froth
streams;

a second pipeline secticn for receiving an other one of tne separaie
bitumen froth streams;
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a regionai pipeiine in fluid communication with the first pigeline section
and the second pipeline section for receiving the one and the other of

the separate bitumen froth streams and transporting the same to the
regional P+ 1 hub.

14, The process of any one of claims 1 to0 123, comprising:

locating tne regional PFT hub to minimize transportation heat loss from the
separate bitumen froth streams.

15. The process of any one of claims 1 to 14, comprising:

locating the regionai PFT hub to provide sufficient transportation mixing of the

10 separate bitumen froth streams to facilitate paraffinic froth treatment thereof.

16. The process of any one of claims 1 to 15, comprising:

locating the regional PFT hub to minimize transporiation pumping energy
requirements for transporting the sernarate bitumen froth streams.

17. The process of any one of claims 1 1c 16, comprising:

locating the regional PFT hub in closer proximity to larger confirmed bitumen
reserves than to smaller developed bitumen reserves, to allow construction and
operation of additicnal bitumen recovery cperations of the larger confirmed
bitumen reserves to produce additional bitumen froth streams for transporiation

{0 and treatment in the regional PF 1 nub.

20 18. The process of any one of claims 1 to 17, wherein the regional PFT nub produces
a heated by-product hot water stream and the process comprises recyciing at
least a portion of the by-product hot water stream to at least one of the plurality of

separate oil sands ore mining and extraction facilities.

19. The process of any one of ciaims 1 to 18, wherein the regional PFT hub

comprises at least two parallei processing trains.

20. The process of claim 19, wherein the at least two paraliel processing trains are

independently operabie with respect to eacn other.

21. The process of claim 19 or 20, wherein each of the processing trains comprising.
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a froth separation apparatus for separaiing the bitumen froth inte high diluted
bitumen and solvent diluted tailings;

a tailings solvent recovery unit for separating the soivent diuted taiiings into a

recovered solvent component and a solvent recovered {ailings component;

a solvent recovery unit for separating the high diluted bitumen into the dry

oitumen, recovered solvent and reccvered water.
22. The process cf any one of claims 19 1o 21, comprising:

blending the separate bitumen froth streams to produce a blended bitumen
iroth;

10 supplying the a portion of the blended bitumen froth to each of the processing
trains.

23. The process of any one of claims 1 to 18, comprising:

cornbining the separate bitumen froth streams {o produce a combined bitumen

froth:

storing the combined bitumen froth in a tank storage faciiity proximate to the
regional Pri nDub.
24 . The process of claim 23, comprising:

racirculating the combined bitumen froth in the tank storage facility to biend the
combined pbitumen froth.

20 25. The process of any one of claims 1 to 24, wherein the regional ~FT hub
comprises treatment units for recovering additiona! substances from the bitumen
froth.

26. The process of claim 25, wherein the treaiment units are conligured o recover

asphalienies from the soivent diluted tailings for reuse as fuel.

27. The process of claim 25, wherein the treatment units are cenfigured to recover
mineral compounds.

28. The process of claim 25, wherein the treatment units are configurec o recover

metal compounds.
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29. A process for integration of an oil sands ore mining and extraction facility, a

regional paraffinic froth treatment (PFT) hub and a bitumen upgrading facllity,
compeiising:

operating the oil sands ore mining and extraction faciiity to produce a pitumen
frotn stream;

supplying the bitumen freth stream to the regional PFT hub fo produce a dry
bitumen stream;

nroviding a first portion of the dry bitumen stream to the bitumen upgrading
facility and a second portion ¢f the dry bitumen stream to a bitumen market
pipeine.

30. The process of claim 29, comprising:

cperating a plurality of the oii sands ore mining and extraction faciities to

produce & plurality of the bitumen iroth streams;

operating the regional paraffinic froth treatment (PFT) hub for receiving at ieast
& portion of each of the bitumen froth streams and treating the bitumen froth

streams tc produce the dry bitumen.

31. The process of claiin 28 or 30, wherein the plurality of separate oil sands ore
mining and extraction facilities comprises at least one mobile mining and extraction
faciity.

32. 7The process of any one of claims 25 to 31, comprising:

managing the relative flowrates of the bitumen froth streams 1o provide a

generally constant bitumen froth supply fo the regional PFT hub.
33, The process of any one of claims 29 to 32, comprising:
operating a plurality of the upgrading facilities as separate uggrading facilities;
sroviding portions of the dry bitumen to the separate upgrading operations.
34. The process of any one of claims 25 to 33, comprising:

oroducing a partially upgraded bitumen from the upgrading faciity; and



—
-

20

CA 02729457 2011-01-27

37

adding a portion of the partially upgraded bitumen {0 the dry bitumen as diluent
to facilitate pipelining.

35. The process of claim 33 or 34, wherein at least one of the upgrading faciiities
produces hot process water and wherein {the process comprises recycling at least

a portion of the hot process water as recycied water to the oll sands ore mining
and extraction tacility .

36. The process of any one of claims 29 to 35, comprising:

providing a regional safety hub with volatile hydrocarbon emergency
capabilities proximate to the regional PFT hub.

37. The process of any one of claims 30 {c 36, wherein the separate bitumen froth
streams from the plurality of segparate oil sands ore mining and extraction tacilities

nave different contents of salt and water and the regional PFT nub removes the salt
and water from therefrom tc produce the dry bitumen.

38. The process of any cne of claims 28 to 37, wherein the upgrading cperation or
the regionai PFT hiub or a combination thereof generates by-product water and the by-
product water is recycled for use in the mining and extraction facility.

39. The process of any one of claims 29 to 38, comprising:

providing tank storage proximate to the regional PFT hub for receiving and

storing the bitumen froth stream prior {2 introduction into the regional PFT nub.
40. The process cf any one of claims 29 {o 3%, comprising:

operating at least one in situ bitumen recovery operation {0 produce an in situ
bitumen frofh stream,;

providing the in situ bitumen froth stream to the regional PFT hub for
conversion to part of the dry bitumen.

41. The process of any one of ciaims 29 to 40, comprising:

locating the regional PFT hub to minimize f{ransportation heat loss from the
pitumen froth stream and the dry bitumen streams.

42. The process of any one of claims 29 to 41, comprising:
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iccating the regional PET hub to provide sufficient transportation mixing of the

bitumen froth stream {o facilitate paraffinic roth ireatment thereof.
£3. Tne process of any one of claim:s 29 to 42, comprising:

locating the regional PFT hub in closer proximity to larger confirmed bitumen
reserves than o smaller developed bitumen reserves, {0 allow construction and
operation of additional bitumen recovery operations of the larger confirmed
bitumen reserves to produce additional bitumen froth streams for fransportation

to and weatment in the regional PF 1 hub.

44. The process ¢f any one of claims 298 to 43, wherein the regional PFT hub
sroduces 2 hesed by-product hot water stream and the procass comprises recyching
at least a poriion of the oy-proauct ot water stream (¢ the oil sands ore mining and
extraction tacility.

45. The process of any one of claims 28 to 44, wherein the regional PFt hud

comprises at least two parailel processing trains.

48. The process of claim 45, wherein the &t least two parallel processing walns are

independently operable with respect i¢ each other.
47. The process of claim 45 or 43, wherein each of the processing trains comprising:

a froth s=paraticn apparatus for separating the bitumen froth into high diluted

hitumen and solvent diluied {ailings;

a ‘ailings sclvent recovery uiit for separating the solvent diiuted tailings intc a

recoverad solvent component and a solvent recovered tatings component;

a solvent recovery unit for separating the high diiuted bitumen into the cry

bitumen, recovered soivent anag recovereag waier.
48. The process of any one of claims 29 to 47, comprising:

storing the bitumen froth in a tank storage facility proximate to the regionai PFT
hub.

49. The process of claim 48, comprising:

recirculating the bitumen frcth in the tank storage facility to blend the oitumen
froth therein
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50. The nrocess of any one of ciaims 29 to 4G, wherein the regional PFT hub

cornprises treatment units for recovering additional substances irom the bitumen froth.

51. The process of claim 50, wherein the treatment units are configured to recover
asphaltenes from the solvent diluted tailings for reuse as fuel.

52. The process c¢f claim 50, wherein the freatment units are configured o recover
mineral compounds.

53. The process of claim 50, whersin the treatment units are configured to recover
meia compounas.

54. A wrocess for integration of an cil sands ore mining and extraction facility,
regional paraffinic froth treatment (PFT) hub and bitumen upgrading facilities,
comprising:

operating the oil sands ore mining and exiraction facility to produce a oitumen

froth siream;

supplying the bitumen froth stream to the regional PFT hub to produce a dry
pitumen sfream;

providing a first portion of the dry bitumen stream to a local bitumen upgrading

fecility and & second portion of the dry bitumen stream to a remote bitumen
upgrading faciity.

55. The process cf claim 54, comprising:

operating a plurality of the oil sands ore mining and exiraction facilities to

produce a plurality of the bitumen froth streams;

operating the regional paraffinic froth treatment {PFT) hub for receiving at ieast
a portion of each of the bitumen froth sirearns and treating the bitumen {froth
streams to produce the dry bitumen.

56. The process of claim 54 or 55, wherein the plurality of separate oil sands ore
mining and extraction facilities comprises at least one mobile mining ana extraction
facility.

57. The process of any one of claims 54 t¢c 56, comprising:.
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managing tne relative flowrates of the bitumen froth streams to provide a
generally constant bitumen froth supply to the regional PFT hub.

58. T[he process of any one of claims 54 to 57, comprising:
producing a partially upgradad bitumen from the local upgrading faciity; and

adding a pertion of the partially upgraded bitumen o the dry bitumen as diluent
to tacilitate pipelining to the remote upgrading iacility.

58. The process cf any one of claims 54 to 58, wherein the local upgrading faciiity
produces hot process water and wherein the process comprises recyciing at least

a portion of the hot process water as recycled water to the oil sands ore mining
and extraction facility.

60. The process of any one of ciaims 54 to 58, comprising.

providing a regional safety hub with voiatic hydrocarbon emergency
capabilities proximate to the regional PFT hub.

61. The process of any one of claims §4 to 60, wherein the separate bitumen froin
streams from the plurality of separate oil sands ore mining and extraction facilities
have different contents of sait and water and the regional PFT hub removes the salt

and water from therefrom to produce the dry bitumen.

62. The precess of any one of claims 54 to 61, wherein the local upgrading faciiity or
the regional PFT hub or a combination thereof generates by-product water and the by-
product water is recycied for use in the mining and extract.on factiity.

33. The process of any one of ciaims 54 to 62, comprising:

providing tank storage proximate to the regional PFT hub for receiving ana

storing the bitumen froth stream prior to introducticon intc ihe regional PFT hub.
64. The process of any one of claims 54 to 63, comprising:

onerating at least one in situ bitumen recovery operation to preduce an in situ |
bitumen froth stream;

providing the in situ bitumen froth stream to the regional PFT hub for
conversion tc part of the dry bitumen.
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83. 1The process of any one of claims 54 to 64, comprising:

locating the regional PFT hub to minimize transportation heat loss {rom the

bitumen froth stream and uig dry bitumen streams.

58. The nrocess of any ¢ne of claims 54 to 65, comprising:

locating the regicnal P11 hub to provide sufficient transporiation mixing of the

pitumen froth stream to facilitate paraffinic roth treatment thereof.
6¢7/. The process of any one ¢f claims 54 to 66, comprising:.

iIccating the regional PFT hub in cioser proximity to larger coniirmed bitumen
reserves than to smaller developed bitumen reserves, to aliow construction and
operation of additional bitumen recovery operatior.z of the larger confirmed
pitumen reserves to produce adgiiionai biturnen froth streams for transportion

to and treatment in the regional PFT hub.

68. The process of any one of ciaims 54 to 67, wherein the regional PFT hub
produces a neated by-preduct hot water stream and the process comprises recycling

at least a poriion of the by-procuct hot water stream ic the oil sands ore mining and
extraction facility.
69. The process of any one of claims 54 to 68, wherein the regional PFT hub

comprises at least two paraliel processing trains.

70. The process of claim 69, wherein the at least two paraliet processing trains are
iIndependently operable with respect to each other.

71. The preccess of claim 69 or 70, wherein eacn of the processing trains compnsing:

a froth separation apparatus for separating the bitumen froth into high diluted
bitumen and solvent diluted tailings;

a tailings solvent recovery urit for senarating the solvent diluted tailings inte &

recovered solvent component and a solvent recovered tailings componient;

a solvent recovery unit for separating the high diluted bitumen into the ary

bitumen, recovared solvent and recovered water.

72. The wrocess of any one of ciaims 54 to 71, comprising:
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storing the biiumen froth in a tank storage facility proximate to the regional PFT
hub.

/3. The process of claim 72, comprising:

recirculating the bitumen froth in the tank storage facility io blend the bitumen
 frotn therein.

74.. The process o any one of claims 54 to 73, wherein the regiona! PFT hub

comprises reatment units for recovering additional substances from the bitumen froth.

75, The process of claim 74, wherein the treatment units arg configured (o recover

aspha'tenes from the solvent diluted tailings for reuse as fuel.

/6. The process of claim 74, whergin the treatment units are configured %o recover
mineral compounds.

7
7

/. The process of claim 74, wherein the treatment units are configured 1o recover
metal compounds.

78. A process for regionalization of water distribution i an ol sands prooessing
operations comprising mining of bitumen-containing ¢! sands cre for extraction and
conversion ¢ produce dry bitumen, comprising:

operating an oil sands ore mining and extraction facliity {o procuce a bitumen

froth stream and tailings water;

operating a regional paraffinic froth treatment (PFT) hub for receiving the
bitumen froth stream to treat the bitumen froth stream (o procuce the dry
pitumen and receiving a pertion of the tailings water for cooling and heat

recovery to produce heated PF1 process water;

operating an upgrading facility for receiving and upgrading at least a portion of
the dry bitumen from the regional PFT hub, the upgrading facility producing
heztad upgrading process water;

distributing a portion of the heated PFT process waier, the heated upgrading
nrocess water, or a combination thereof, to the oil sands ore mining and

exiraction facility for use as extraction processing water to produce the bitumen

froth stream.
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78. Trne process of claim 78, wherein the upgrading facility is a local bitumen
upgrading facility and wherein a second portion of the dry biturnen stream is supplied
to a remote bitumen upgrading facility.

&U. The process of claim 79, comprising:
procaucing a partially upgraded bitumen from the local upgrading operation; and

adding a portion of the partially upgraded bitumen to the dry bitumen as diluent
to factiitate pipelining to the remote bitumen upgrading facility.

81. The process of any one of claims 78 to 80, comprising:

operating a piurality of the oil sands ore mining and extraction facilities to
produce a plurality of the bitumen froth streams:

operating the regional paraftinic froth treciment (PFT) hub for receiving at least
a portion of each of the plurality of the bitumen froth sireams and {reating the
biturnen froth streams to produce the dry bitumen.

62. The process of any one of clairas 78 to 81, wherein the plurality of oil sands cre
mining and extracticn facilities comprises at least one mobile mining and extraction
facility.

83. 1he process of any one of claims 78 to 82, comprising:

managing the reiative flowrates of the bitumen froth streams o nrovide a
generally constant bitumen froth supply io the regional PFT hub.

84. The process of any one of claims 78 to 83, comgprising:

oroviding a regional safety hub with voiatilie hydrocarbon emergency
capaniiities proximate to the regional PFT hub.

85. Tne process of any one of claims 78 to 84, comprising providing the heated PFT
process waier, the heated upgrading process water, or the combination thereof, used
in the oil sands ore mining and extraction faciiity, such that causiic is unneceassary for
extraction in a Clark Hot Water Process.

86. The process of any one of claims 78 to 85, comprising:
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providing tank storage proximate to the regional PFT hub for receiving and

storing the biturmen froth stream prior to introduction into the regional PFT hub.

1he process of any one of claims 78 to €8, comprising:

operating at least one In situ bitumen recovery operation {0 produce an in situ
pitumen froth siream:

providing the in sifu ditumen froth stream to the regional Pri hup for
conversion to part of the dry bitumen.

The process of any one of claims 78 to 87, cemprising:

locating the regional PFT hub to minimize {ransportation heat ioss from e
bitumen froth stream and dry bitumen.

The process of any one of claims 78 to 88, comprising:

locating the regional PFT hub to provide sufiicient transportation mixing of the

oitumen froth streams to facilitate paraffinic froth treatment thereof.
The procass of any one of claims 78 to 88, comprising:

iocating the regional PFET nub tc minimize transportziion pumping energy
requirements for transporting the bitumen froth streams.

The process of any one of claims 78 to 80, comprising:

locating the regional PFT hub in closer proximity to iarger confirmed bitumen
reserves than to smaller developed bitumen reserves, to allow construction and
operation c¢f additional bitumer recovery operations of the larger confirmed
bitumen reserves to produce additional bitumen froth streams for transpoitation
tc and treatmant in the regional PHT hub.

g2. The process of any one of ciaims 78 to 91, wherein the regional PFT hub

B83.

comprises at ieast two parailel processing trains.

‘he process of claim 92, wherein the at least two parallel precessing trains are
independently operable with respect to each other.

94. The prccess of claim 82 or 93, wherein each of the processing trains comprising:
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a iroth separation apparatus for separating the bitumen frotn into n'~h diluted
pitumen and solvent diluted tailings;

a tailings solvent recovery unit for separating the solvent ailuted tailings into a
recovered solvent component and a solvent recovered tailings componert;

a soivent recovery unit for separating the high diluted bitumen into the dry

briumen, recoverea soivent and recovered water.
G5. The process of any one of claims 92 to 94, comgrising:
blending the bitumen froth streams {o produce a blended bitumen froth;

supplying the a portion of the blended bitumen froth to each of the processing
10 trains.

96. The process of any one of claims 78 to 85, comprising:
combining the bitumen froth streams to produce @ comoined bitumen froth;

storing the combined bitumen froth in a tank storage facility proximatie to the
regicnal PFT hub.

97. The process of claim 96, comprising:

recirculating the combined bitumen froth in the tank storage facility (o bienc the
combined bitumen froth.

38. The process of any cne of claims 78 (0 7, wherein the regional PFT hub

comprises {reatment units for recovering additional substances from the bitumen
20 froth.

9¢. The process of claim 98, wherein the treatment units are configured {o recover

asphaltenes from the solvent ciiuted tailings for reuse as fuel.

100. The process of claim 88, wherein the treatment units are configured to recover
mineral compounds.

101. The process of claim 98, wherein the treatment units are configured to recover
metal compounds.
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102. A process for regionaiization of recovering bifumen from bitumen-containing ot

sands formations for extraction and conversion to produce dry bitumen,
comprising:

onerating an in situ thermai bitumen recovery facility tc produce an in sitd
pitumen froth siream;

operating an oil sands ore mining and extraction facility to produce an extracted
pitumen froth stream;

operating a regional paraffinic froth treatment (PFT) hub for receiving at ieast a
nortion of each of the in situ bitumen froth stream and the extracted ditumen

froth stream, for treatment to produce the dry bitumen.

103. The process of claim 102, wherein the in ¢itu thermal recovery facility is selected
from SAGD, SAGP, ES-SAGD, VAPEX, ET-DSP, and i1SC facilities.

104. The process of claim 102 or 103, comprising:

managing the relative flowrates of the in situ bitumen froth stream anc the
extracted bitumen froth stream to provide a generally constant bitumen froth
supply to the regional P+1 hub.

105. The process of any one of claims 102 to 104, comprising:

operating a plurality of separate upgrading operations;

providing portions of the dry bitumen to the separate upgrading operations.
108. The prosess of any one of claimrs 102 1o 105, comprising:

operating a local upgrading operation proximate to the regicnai PHT nub;

nroviding a first portion of the dry bitumen to the locai upgrading operation; and

oroviding a second portion of the dry bitumen to a bitumen market pipeline.
107. The process of claim 106, comprising:

producing a partially upgraded bitumen from the local upgrading operalion; and

adding a portion of the partially upgraded bitumen to the dry bitumen as diluent
to facilitate pipeiining.
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108. The process of any one of claims 104 {o 107, comprising:

providing a regional safety hub with volatie hydrocarbon emergency

capabilities proximate to the regional PFT hub.

109. The process of any one of claims 104 o 108, wherein the in situ bitumen froth
stream ang the extracted bitumen froth stream have diffterent contents of sall and
water and the regional PFT hub removes the salt and water from tnerefrom io produce

the dry bitumen.
110. The process of any one of claims 104 10 138, comprising:

providing tank storage proximate (o the regionai PET hub for recelving and
storing the In situ bitumen froth stream and the exiracted bitumen iroth stream

prior to introduction into tha regional PFT hub.
111. The process of any one of claims 104 tc 110, comprising:

nroviding pipeline infrastructure for fransporting the in situ bitumen froth stream
and the extraciea pitumen froth stream to the regional PFT hub, wherein the

pipeline infrastructure compiises.

a first pineline section for receiving the in situ bifumen froth stream;

a second pipeline section for receiving the exiracted bitumen 1roth

stream:

a regional pipeiine in fluid communicacton wiin the first pipeline section
and the second pipeiine secticr. for receiving both of the bitumen iroth

streams and transporting the same to the regional ~r T nub.
112. The process cf any one of claims 104 to 111, comprising:

iocating the regional PFT hub to minimize transportation heat loss from the in
situ bitumen froth stream.
113. The process of any one of claims 104 to 112, comprising:

locating the regional T hub in closer proximity to larger confirmed bitumen
reserves than to smaller developed bitumen reserves, 1o aliow consiruction and

ocperation of additional bitumen recovery operations of ine larger confirmed
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bitumen reseives to produce additional bitumen froth streams for transportation
to and treatment in the regional PFT hub.

114. The process of claim 113, wherein the larger confirmed bditumen reserves are

mainiy in sifu recoverabie bitumen reserves.

115. The process of any one of claims 104 {o 114, whearein the regional PFT huo

comprises at least two parallel processing trains.

116. The process of claim 115, wherein the at least two parallel processing trains

are independently operable with respect {0 cach other.

117. The process of claim 115 or 116, wherein each of the processing trains

10
116.
290
116.
120.

comprising:

a froth separation apparatus for separating the bitumen froth into high diluted

citumen and sclvent diluted {ailings;

a tailings soivent racovery unit for separating the soivent diluted tailings into a

recovered solvent component and a solvent recovered tailings component;

a scivent recovery unit for separating the nigh diluted bitumen into the dry

hitumen, recovered solvent and recovered water.
The orocess of any one of claims 115 t0 117, comprising:

hlending the in situ bitumen froth stream and the extracted biturnen froth

stream {o produce a blended bitumen froin,

supplyirg the a portion of the blended bitumen froth {c each of the processing
trains.

The process of any one of claims 104 to 117, comprising:

combining the in situ bitumen frcth strearn and the extracted bitumen froin

stream to produce a combined bitumen froth;

storing the combined bitumen frcih in a tank storage facility proximate to the
regional PFT hub.

The process of claim 119, comprising:
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recircuiating the combined uitumen froth in the tank storage facility ic blend the
combined bitumen froth.

121. The process of any one of claims 104 1o 120, wherein the regional PFT hub
comprises treatment units for reccvering additional substances from the bitumen
frotn.

122. The process of claim 121, wherein the treatment units are configured {o recover

asphaitenes rom the solvent diluted taliings for reuse as fuel.

123. The process of claim 121, wherein the treatment units are configured {0 recover
minera: compounds.

124. The process of claim 121, wherein the treatment units are configurea {0 recover
metal compounds.

125. The process of claim 102, wherein the in situ thermal recovery Jaciity is a
SAGD facility.
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