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ECONOMIC EFFICIENCY
WELL HEATING APPARATUS

increase of time between repairs

increase of well yield up to 45% and reduction of water cut by 2 times
reduction in the cost of pigging operations and treating wells with hot oil
presence of oil gas and the possibility of its utilization by generating
electricity and feeding it back into the well
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OPTIONS OF WELL HEATING APPARATUS

1. Heating cable inside the coiled tubing

2. Heating cable outside the coiled tubing

3. Bottom-hole zone heating complex (borehole heater)

4. Logging geophysical device for combating asphalt-resin-paraffin deposits

TYPES OF HEATING CABLES:
- Heating cable, circular cross section
- Heating cable, flat cross section




=-‘_= HEATING CABLE, CIRCULAR CROSS SECTION
HEATING CABLE, CIRCULAR CROSS SECTION Fastening is carried out by two locks:
» main lock is designed to fix the heating cable in the support
detail;

= stand-by, cone type, lock is installed on the upper end of the
cable and is attached to the wires of the armor of the outer
lay.

Temperature distribution in the cross

Scope of use Structure section of the well

Heating cable with circular cross

section is installed inside the pump and
coiled tubing; it is designed for electric & -
heating of oil wells. e Po)

I Production tubing
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N HEATING CABLE, CIRCULAR CROSS SECTION
TECHNICAL PARAMETERS OF HEATING CABLE MECHAN|CA|—Z
CIRCULAR CROSS SECTION Cable breaking force, not less than 50 kN
KGnAP 2x16-50-90 Oa Maximum operating temperature 90°C

Estimated cable weight 720 kg/km

ELECTRIC:

Resistance of heating element loop, not more than 3.5 Ohm/km
Insulation resistance, not less than 10000 MOhm*km

Maximum current 120 A

STRUCTURE

Diameter,

Name of structural elements Structural element material, dimensions mm

Conductive core of heating elements Aluminum wire 7x2.0mm (16 mm?) 7.5*3.7

Insulation of heating elements Polymer s=0.95 mm 10.0%6.0

Intermediate shell Polymer s=0.9 mm 13.5*7.7

Conductive connection core Soft copper wire 7x0.38 mm (0.75 mm?) (Al

Insulation of conductive core of thermal
sensor connection

Polymer s=0.8mm 2.7

Intermediate shell Polymer s=1.25 mm

Ist armor lay Steel wire 24x0.87 mm
2st armor lay Steel wire 24x1.1 mm

Shell Polymer s=1.3 mm
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WELL HEATING APPARATUS WITH CABLE INSIDE THE PUMP AND COILED TUBING

Bolted connection

Bushing >~
Foundation slab y {7 [

Bushing

Heating control station Heating cable Main lock

ADDITIONAL EQUIPMENT:

-

Roller bracket Step-up transformer Block-box Geophysical lift with winch




N HEATING CABLE, FLAT CROSS SECTION

HEATING CABLE, FLAT CROSS SECTION
installed in the well simultaneously with the descent of the coiled tubing and pump.
The cable is attached to the pump and coiled tubing using metal belts similar to the fastening of cable power lines of

submersible electric pumps.
The cable is removed from the well through a cable entry, similar to the sealing device used when installing power

cables for electric pumps.

STRUCTURE

Temperature distribution in the cross

Scope of use Structural elements section of the well

Heating element

- Production tubing

Shell .

Heating cable with flat cross section is Tape armoring : i
installed outside the pump and compressor o / ,

pipe and is designed for electric heating of oil
wells. \ V¥ 4
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WELL HEATING APPARATUS WITH A CABLE OUTSIDE THE PUMP

ADDITIONAL EQUIPMENT

AND COILED TUBING

X
o
Qo
1
=
O
o
(a]

Step-up transformer

>
-
r—
[ e
()]
.
o]
(1]
o
y __ %
V R
[ \N // ,/,
| ﬁ ]
f A y
/ /,/ \.\ \
m //J/, r\\\\ x\\
— b
L
) y 4 N
— \ \ y / / \
(@] . \ \
bk A ﬁ | ] R
- \ \ y |
c |\ / \ 4 \ \
o \ \ - gy
O ) -
(o)) -
..ﬁla. \\ \ y //// A\
] § | \ \ \
0T | B w

Heating cable



WELL HEATING APPARATUS

WELL HEATING APPARATUS provides for
full control over the operation of the heating cable.

Cable heating process is controlled by changing the
operating modes of the apparatus.

TECHNICAL SPECIFICATIONS

Name of the parameter ACIUIEL L
value
Rated voltage of three-phase supply network,
v 380
Frequency of supply network, Hz 50
Power consumption, kW 50..100
Maximum DC output voltage, V 380..1000
Maximum cable temperature, °C 90
ngrall dlmen5|ons,.mm, no more 1900 x 650 x
(height x length x width)
650

Weight, kg, no more 150



PROCESS EFFICIENCY: example of Haryaginsky oil
field:

120

- in Raduzhny, Khanty-Mansiisk autonomous
district, all wells which were equipped with
electric heating system, remained operational at
t=-60"C.

- at the other wells, there were failures during
oil production and shutdowns of downhole
equipment.

RESULTS:

Well No. . . .
~ 7 T » increase in well yield - from 18% to 45%;
1 2 3 4 5 6 7 = reduction of water cut %;
» increase of time between repair of electrical submersible
B Yield before cable pumps.

. Yield after cable 10
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The heating complex is used to warm up the bottomhole zone and the borehole
fluid passing through the internal hydraulic channel of the heater in order to
reduce the viscosity of oil, eliminate colmatation and prevent the formation of
asphalt-resin-paraffin deposits on the inner walls of pipes.

ADDITIONAL EQUIPMENT

HEATING COMPLEX INCLUDES:

i

Power cable for laying outside the coiled tubing

Heating control Transformer Block-box
station
T D R R YR &= = S
|| B —— — ]

Downhole stationary heater




1 DOWNHOLE STATIONARY ELECTRIC HEATER

TECHNICAL SPECIFICATIONS

Parameters SNT - 35 DOWNHOLE STATIONARY ELECTRIC HEATER is used
to transfer heat from the heating elements through
Rated power, kW the coolant to the bottom-hole zone and the

Outer diameter, mm borehole fluid passing through the internal hydraulic
Heater length, mm channel in the pipe.

Nominal pressure, MPa
Supply voltage, V
Maximum temperature, °C

Diameter of hydraulic channel, mm

STRUCTURE
1- Head 2- Pipe 3- Connection pad 4- Heater block 9- Hydraulic 6- Heat carrier
protection
diaphragm




TEST RESULTS OF DOWNHOLE STATIONARY ELECTRIC HEATER SNT-35

Well operation parameters

without heater (Ist mode)

el i (average for 1 month) T EatEr

obje_ct (1st mode) (2nd mode)

Horizon Yield Yield % Ndin ) ) . .
of liquid, of oil, ° J Yield Yield % Ndin Yield Yield % Ndin
m3/da t/da water m of liquid, of oil, ' of liquid, of oil, '

y y water m water m
m3/day t/day m3/day t/day
Ne102c20\r/n 5 13.1 4.8 59.8 222 10.2 6.3 32.4 422 13.2 7.9 34.8 498

PARAMETERS OF THE PUMP OPERATION BEFORE AND AFTER THE HEATER IS INSTALLED

Pump operation parameters Pump operation parameters Pump operation parameters
before the heater after the heater after the heater
(1st mode) (1st mode) (2nd mode)

Theor. Fact. Coef. Theor. Fact. Coef. Theor. Fact. Coef.
prod. prod. of feed prod. prod. of feed prod. prod. of feed
m3/day m3/day m3/day m3/day m3/day m3/day

15.87 13.1 0.82 15.87 1.4 0.72 18.95 13.2 0.7

CONCLUSION:

1. When working in the 1st mode, as a result of the heater operation, an increase is observed in the well
yield by an average of 31% and reduction of water content by an average of 27.4%.

2. When working in the 2st mode, as a result of the heater operation, an increase is observed in the well
yield by an average of 64% and reduction of water content by an average of 25.0%.




LOGGING GEOPHYSICAL DEVICE is designed to remove asphalt-
resin-paraffin deposits from the well, as well as to conduct
geophysical research.

Maintenance of the melting point of asphalt-resin-paraffin deposits
during descent into the well is carried out using:

- special HEATING CABLE

- AND HEATING ELECTRIC TIP.

Geophysical research is carried out with the help of special
geophysical equipment fixed on a load-bearing cable.




Logging geophysical winch in a
container

Combined cable

Electric heating tip

Lubricator, preventer and injector
for descent and lifting operations
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STRUCTURE
OF COMBINED CABLE

KG4x10AL+2x8Cu+(4x0.75)E-90-900a

TECHNICAL SPECIFICATIONS

Calculated breaking force, not less than
Maximum operating temperature

Estimated weight of the cable in the air, no more
Electrical resistance of the heating element

Electrical resistance of the conductive power supply core
Electrical resistance of the signal conductor

Electrical resistance of heating element insulation

Electrical resistance of conductive power supply core insulation
Electrical resistance of signal conductive core insulation

Power consumption of the heating element (at a length of 1,400 m)
Heating tip power consumption

Cable length

HEATING
ELECTRICTIP

90 kN
90°C
1,300 kg/km
2.8 Ohm/km
2.25 Ohm/km
25.5 Ohm/km
10,000 MOhm*km
10,000 MOhm*km
1,000 MOhm*km
70 kW
5 kW
1,400 m

KabernbHasa 334€e/Ka

T3H 5«kBt
Harpes po 250 °C




ASPHALT-RESIN-PARAFFIN DEPOSITS HEATING STATION is designed for
partial melting of asphalt-resin-paraffin deposits in wells.
INSTALLATION: outdoors, as part of logging machine or block box.

THE COMPLEX IS EQUIPPED WITH:

- borehole end electric heater with a capacity of 5 kW,

- load-bearing cable;

- control cabinet for setting the required temperature and maintaining it
within the specified parameters.

Several versions are provided using a programmable logic controller and a
programmable relay, remote access and control equipment using a cloud
service and a mobile app developed in Russia.

There are also several versions of the borehole end electric heater of
various diameters, depending on the dimensions of pump and coiled tubing.

G 32/36/40/45
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SKT-SERVICE LLC

@ 3, Novatorov str., Pskov, Russia
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> export@skt-service.ru




