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Benefits of heating heavy
oil with medium-voltage
mineral insulated cables

Thermal enhanced cil recovery (EOR), which has been araund for more than 50 years, is a relatvely old

technalogy. But over the past 20 years thermal EQR has evolved to feature all kinds of tricks, including:

steam heating, water flooding, solvent dissohving, in-situ combustion, direct ohmic heating of the reser

voir, microwave heating, and stearn-assisted gravity drainage (SAGD). Thermal EOR is a technology that

keeps on learning new tricks despite its age.

By Cheat Sanclbang, PE any tachnologies have been
proposed o reduce wiscosily of
heavy oil to allow its extraction
from reservoirs. Steam heating,
water flooding, solvent dissolw
ing, n-sity combustion, direct

ohmic heating of the resarvoin, microwave

heating, as well as resistive heating elements
are some of the techniques. Heawy oils, rated
ess than 22,3 AP grevity, do not flow easily

Extra-heavy oil and bitumen is rated less than

10 AP gravity and s heavier than water The

all’s viscosity is temperature dependent, and

gven an B0 C increase will lower the viscosity
for gasler extraction; see the reakworld viscos-

Ly chart. Steam, used in a SAGD operation, is

currantly a solution, but the use of a significant

Table 1: Heating Chart

Powar per foat 144 wiTe
Dparabng Tamperature 404
Lengih af heated sectan 264 ft
Dutsada dasign deamates af M cahla 1040 i
Diamatar of heatar wira in M1 0428 . 5
Diarnacer af Dueshurdan wis in b .25 in. 155 in
Orvarburdan Loss 85 % of Tatal 519% na%
Estimatad waight of 3 cahlesfaot 5.3 Ihs /it A4 baFt
Civartsdan lengih 20401 2,000 1

Tatle 1 Thin chart provides 8 comparaon batwesn 800 snd 4160V hoating csblos. Cour-
‘tewy: Chat Sandbeng
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amount of water is required and iz extracted
along with the oil. Betweesn two and seven
barrels of water are produced with sach barrel
ol oil. This produced water may be consideraed
hazardous waste because of high salinity, mud,
and traces of driling chemicals. While many
technologies sre possible, an electrical heater
may be an optimum solution both tachnically
and economically

The reliable heater

Electrical heaters have been thought of as
solution for move than b0 years. However, the
technical capabilities of low voltage Hfewer than
GO0 V) have Brmited the use becsuse of pare-
sitic energy loss in the overburden and short
langthz of heaters in horizontal wells. These
two detractors have made lowvaltage heaters
unaconomic lor commerdial applications, while
numerous shortdangth plots up to 250 1) have
proven this technique of viscosity reduction to
be tachnicalty fessible but not economic.

A major oil company has provided research
in the past five years that has ensbled the
development of 8 medium-voltage {4,160W)
heater system. This heater technology is now
gvailable for commercisl applications, An exarm-
ple is a hester that can produce 1,000 wim
gnd have g length of 1,000 m, Thig is a 1-Mi
heater that matches the honzontal=well dlilllr'g
technology. The following chasi compares the
BOOY sys with the 4,160V systerm. Note
the limited length of the 600V heater and the
increased weight necessary for ransmission of
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Fiaure 1:This chart lists four
types of heavy oil viscosities
and provides a comparison to
household ltems as well as a
comgparison between Alhema
Bitwman and Lioydminstor
wrudi, wihich ans Teund in Can-
ada, Courteny: Chet Bandbarg

P, muohile at e reo conditiong

- B Gl Excirn Hlewy 1

HLHED <P = pa = 1063 £Poy mobille of reservol conditions
€ Class: Tar Sands and Biumes A

s 18,000 =Ps, non mobile n rewreair csmdisnns
- [ C1 g €3] Shale

Resareoir = Sowce Rack, no permesbiity

Miniesg Extraction andy

Viscosity comparison of
Alberta Biutmen with
Lloydminster crude oil

the power 1o the heated section of the heatar,
Even with the increased dameter of the 600
W heater, the owerburden energy loss is 51.9%
compared with only 11.8% for the 4,160V
heater.

Long length EOR exfraction

The heater shown looks & lot ke a standard
mingrzl insulated (MIl cable heatsr, Thers are
two impostant differences:

1} The increased ability for the magnesium
oxide (MgD} 1o withstand the higher
voltage without electnc
thus pedmiting operation at 4,160\,

2) The ability o manufaciure the cable in
long lengths, up to 2,000 m without

Comparison of GDBVolt Heater Systens with 4160-Hener System

Stairdins Stanl
Sheath

Stainless steel sheath,
single core mineral insulated
~ pawer and heater cable

Flgure 2. Magnesium oxide insulated cable. Courtasy:
MCAAA Lid , United Kingdom

=splices, is benelicial as splices have
bean a problem in aother designs, which
ncreased the diametar at the splice

by about a factor of three times. This
has caused considerable deployment
issues, smetimes necessitating a
arger well diameter.

While viscosity reduction is one applica-
tion, preheating a SAGD operation also may
be a major gpperunity. In this example,

a well with an initial temperature of 10 C
wiould be hested electrically to a litde mere
than 120 C and then be steam injected to
produce the “drive” to move the ell o the
producing well, lecated under the heater
wiall. This might produce a 50% reduction

n water injection, as well as
much lass heat loss in the over-
burdan.

These new technical capa-
bilities could enable use of
medium-woltage electrical heat
&rs in many applications for
downhole heating, including
vigcosity reduction and flow
assurance. This technology is
ready to become mainstream
as product reliability and
deployment technologies are
now proven, OB
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