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Injection conformance reversion commonly observed during polymer flooding in offshore heterogeneous heavy-oil reservoirs
weakens the volumetric sweep of polymer solution and compromises its EOR results. To investigate its mechanisms and impact
factors, one mathematical model to predicate injection conformance behavior is constructed for heterogeneous reservoirs based
on the Buckley-Leverett function. The different suction capability of each layer to polymer solution results in distinct change law
of the flow resistance force, which in turn reacts upon the suction capability and creates dynamic redistribution of injection
between layers. Conformance reversion takes place when the variation ratio of flow resistance force of different layers tends to
be the same. The peak value and scope of conformance reversion decrease and reversion timing is advanced as oil viscosity or
permeability contrast increases, or polymer concentration or relative thickness of low permeable layer decreases, which
compromises the ability of polymer flooding to improve the volumetric sweep and lower suction of the low permeable layer.
The features of offshore polymer flooding tend to make the injection conformance V-type and create low-efficiency circulation
of polymer in a high permeable layer more easily. These results can provide guidance to improve the production performance of
polymer flooding in offshore heterogeneous heavy-oil reservoirs.

1. Introduction

Polymer flooding is proved as one successful EOR technol-
ogy in offshore oilfields of Bohai Bay, China [1, 2]. It has
the characteristics of large permeability contrast for multi-
layer injection, high viscosity of crude oil, and earlier poly-
mer flooding start-up [3–5]. However, some production
wells witness adverse performance, such as early water cut
rebound, high produced polymer concentration, and fast
growth, which compromise EOR results of polymer flooding
[6–8]. It is found that it is subject to the conformance rever-
sion induced by the conventional single-slug continuous
polymer injection pattern [9–11], which indicates that the
relative suction amount of the low permeable zone firstly
increases and then decreases during polymer flooding. After
that, the vertical sweep is continuously weakened, which
leads to low-efficiency circulation of polymer solution in

the high permeable zone [12–14]. It is necessary to contain
the conformance reversion to further improve EOR results
of polymer flooding.

At present, researches related to conformance reversion
mainly focus on late polymer flooding scenarios and light
oil reservoir with medium viscosity [9–11], which is not the
case for offshore polymer flooding. Moreover, current
researches highlight the inhibition or control methods of
conformance reversion [13–16]. However, analysis of con-
formance reversion itself and especially induction mecha-
nisms need to be further carried out. In addition, the
laboratory experiment method is usually utilized to explore
its mechanisms [7, 9, 11], which is time-consuming, has a
high cost, and is easily affected by human factors, and limited
impact factors are under investigation. There is a lack of a
mathematical model for rapid quantitative characterization
of conformance reversion. Hence, one mathematical model
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of the injection conformance of offshore heterogeneous
heavy-oil reservoir is proposed in this study; the mechanisms
and its change law on the conformance reversion during
polymer flooding are explored. In addition, key factors of
the conformance reversion are investigated.

2. Injection Conformance Mathematical
Model of Heterogeneous Heavy-Oil Reservoir

2.1. Injection Conformance Equations. As for a multilayer
heterogeneous reservoir, the volumetric injection rate of each
layer can be expressed as

qi = α
KiHiWi

�λi
−1 ∇p, ð1Þ

where q is volumetric injection rate, m3/s; K is permeability,
10-3μm2; p is pressure, MPa; H is effective thickness, m;W is

the distance between injectors, m; �λi
−1
is apparent viscosity of

layer i, which represents the average viscosity between the
injector and producer, mPa·s; α is the unit conversion factor,
10-6; ∇ is the gradient operator; and the subscript i is the layer
number.

According to Eq. (1), the relative liquid injection of each
layer is

f i =
qi
∑qi

= KiHi/�λi
−1/〠KiHi/�λi

−1
: ð2Þ

As the permeability K and effective thickness H are

known, the apparent viscosity �λi
−1

is the key to calculate
the relative liquid injection.

Injection pore volume coefficient Qi is introduced, which
is defined as the ratio of the cumulative injection volume to
the pore volume of each layer (PV). Then, the volumetric
injection rate of each layer can be written as

qi =VPV,i ⋅
dQi

dt
, ð3Þ

VPV,i =HiWiLiϕi, ð4Þ
where VPV,i is pore volume of layer i, m3; L is the distance
between the injector and the producer, m; ϕi is porosity of
layer i; and t is time, s.

It can be obtained by rearranging Eqs. (1) and (3):

�λi
−1 dQi

dt
= Ki

ϕiL
Δp
L
: ð5Þ

Then, the apparent viscosity between layers i and j satisfies

�λj
−1
dQj

�λi
−1
dQi

=
K j

Ki

ϕi
ϕj

, j ≠ i: ð6Þ

2.2. Apparent Viscosity Equations. The apparent viscosity �λi
−1

indicates the difficulty of fluid flow between the injector and

the producer. The larger its value, the larger the flow resistance
and the smaller the flow ability.

According to the definition, the apparent viscosity is
written as

�λi
−1 =

Ð L
0 1/λTð ÞidxÐ L

0dx
=
Ð L
0 1/ λw/p + λo

� �� �
i
dx

L
, ð7Þ

where λT is the total mobility of liquid, (mPa·s)-1, and the
subscripts w, p, and o are water, polymer, and oil,
respectively.

According to the fluid flow theory in porous media and
the Buckley-Leverett function [17–19], the equation of the
apparent viscosity of each layer is derived, respectively, for
the stages of water flooding, polymer flooding, and chase
water flooding in the following.

2.2.1. Water Flooding Stage. According to the Buckley-
Leverett function, the continuity equation of the water flood-
ing stage is

dxi = LQidf w′ ,i, ð8Þ

where f w,i is water cut of layer i and f w,i′ is the partial deriva-
tion of f w,i to water saturation Sw,i.

Given the relative permeability curves and liquid viscosi-
ties, the total mobility of oil and water is a function of water
saturation Sw,i, i.e., λT ,i = λw,i + λo,i = gðSw,iÞ, and in the
injected water swept region, the partial derivation f w,i′ is a

monotone function of water saturation Sw,i, i.e., f w,i′ = hðSw,iÞ,
then Sw,i = h‐1ð f w,i′ Þ. In general, total mobility can be expressed

as the function of f w,i′ :

λT ,i = g Sw,ið Þ = g h−1 f w′ ,i
� �� �

=m f w′ ,i
� �

: ð9Þ

If the injected water has broken through, Eqs. (8) and (9)
are substituted into Eq. (7):

�λi
−1 =Qi ⋅

ðL
0

1
m f w′ ,i
� � df w′ ,i =Qi ⋅

ð1/Qi

0

1
m f w′ ,i
� � df w′ ,i = n Qið Þ:

ð10Þ

If the injected water has not broken through, the leading
edge position of the injected water is xwf,i = LQif wf,i′ ; it is
substituted into Eq. (7):

�λi
−1 = μo +Qi

ð f wf′ ,i

0

1
m f w′ ,i
� � df w′ ,i − μo f wf′ ,i

0
@

1
A, ð11Þ

where f wf,i′ is the partial derivation of water cut at the leading
edge position of the injected water. According to the Buckley-

Leverett function, f wf′ ,i is ascertainable at the given relative
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permeability curves and liquid viscosities, and
Ð f wf′ ,i
0 ð1/m

ð f w′ ,iÞÞdf w′ ,i is ascertainable accordingly.

Based on Eqs. (9) and (10), the apparent viscosity �λi
−1

is
only related to the injection pore volume coefficient Qi.

2.2.2. Polymer Flooding Stage. A polymer is a chemical com-
pound with big molecules, and there is some space that poly-
mer cannot access in the porous media, which is defined as
the inaccessible pore volume number IPV [20–22], which is
not the case for water, and there is no inaccessible pore
volume.

Similar to water flooding (Eq. (8)), the continuity equa-
tion during the polymer flooding stage can be derived by
additionally considering the IPV, and its expression is

dxi =
LQi

1 − IPVi
df p′,i: ð12Þ

A polymer has the effect of increasing the viscosity of the
aqueous phase and decreasing its effective permeability
induced by adsorption or retention. Therefore, the total
mobility of the polymer swept region is different from that
of water, i.e.,

λT ,i =
krw
Rkμp

+ kro
μo

 !
i

, ð13Þ

where λ is mobility, (mPa·s)-1; kr is relative permeability; μ is
viscosity, mPa·s; and Rk is residual resistance factor, denoting
the degree of permeability reduction due to polymer
adsorption.

Accordingly, the water cut f p,i of the polymer swept zone
in layer i:

f p,i =
λp

λp + λo

 !
i

=
krw/ Rkμp

� �
krw/ Rkμp

� �
+ kro/μo

2
4

3
5
i

: ð14Þ

Referring to the water flooding stage, the apparent viscos-
ity of the polymer flooding stage is the function of the injec-
tion pore volume coefficient of the water flooding stage Qw,i
and that of the polymer flooding Qp,i, i.e.,

�λi
−1 =

ðL
0

1
λw/p + λo

 !
i

dxi =
ðLp,i
0

1
λp + λo

 !
i

dxi +
ðL
Lp,i

1
λw + λo

� �
i

dxi,

xi =
L ⋅

Qp,i
1 − IPVi

⋅ f p,i′ Sp,i
� �

, x ∈ 0, Lp,i
� 	

,

L ⋅ Qw,i +Qp,i
� �

⋅ f w,i′ Sw,ið Þ, x ∈ Lp,i, L
� 	

:

8><
>:

8>>>>>>><
>>>>>>>:

ð15Þ

The leading edge position of the injected polymer is

Lp,i = L ⋅
Qp,i

1 − IPVi
⋅ f pf ,i′ , ð16Þ

where f pf ,i′ is the partial derivation of f p,i to polymer solution
saturation Sp,i in the polymer swept zone.

2.2.3. Chase Water Flooding Stage. The apparent viscosity of
the chase water flooding stage is the function of the injection
pore volume coefficient of the water flooding stage Qw,i, that
of the polymer flooding stageQp,i, and that of the chase water
flooding stage Qw2,i, i.e.,

�λi
−1 =

ðLw2,i
0

1
λw2 + λo

� �
i

dxi +
ðLp,i
Lw2,i

1
λp + λo

 !
i

dxi +
ðL
Lp,i

1
λw1 + λo

� �
i

dxi,

xi =

L ⋅Qw2,i ⋅ f w2,i′ Sw,ið Þ, x ∈ 0, Lw2,i½ �,

L ⋅ Qw2,i +
Qp,i

1 − IPVi

� �
⋅ f p,i′ Sp,i

� �
, x ∈ Lw2,i, Lp,i

� 	
,

L ⋅ Qw2,i +Qp,i +Qw1,i
� �

⋅ f w1,i′ Sw,ið Þ, x ∈ Lp,i, L
� 	

,

8>>>>><
>>>>>:

8>>>>>>>>>>><
>>>>>>>>>>>:

ð17Þ

where the leading edge position of the injected polymer Lp,i
and that of the chase water flooding stage Lw2,i are

Lw2,i = L ⋅Qw2,i ⋅ f w2f ,i′ ,

Lp,i = L ⋅ Qw2,i +
Qp,i

1 − IPVi

� �
⋅ f pf ,i′ :

8><
>: ð18Þ

To sum up, the apparent viscosity of layer i is only related
to its injection pore volume coefficient Qi:

�λi
−1 =

ðL
0

1
λw/p + λo

 !
dxi = �λi

−1
Qið Þ: ð19Þ

2.2.4. Constraints. As the apparent viscosity of layer i is only
related to its injection pore volume coefficient Qi, it is neces-
sary to calculate the allocation of total injection volume
between layers. According to the law of mass conservation,
the total injection rate is the sum of the injection rate of each
layer:

q = VPV ⋅
dQ
dt

=〠VPV,i
dQi

dt
= >qdt = VPV ⋅ dQ =〠VPV,idQi:

ð20Þ

Integrate both sides of Eq. (18) and obtain

〠VPV,i ⋅Qi =VPV ⋅Q =
ðt
0
qdt: ð21Þ

2.3. Numerical Solution and Validation. The mathematical
model of the injection conformance of an offshore heteroge-
neous heavy-oil reservoir is proposed in this study, which
consists of the injection conformance equation (Eq. (2)),
the apparent viscosity equations (Eqs. (10), (11), (15), and
(17)), the apparent viscosity equation between layers (Eq.
(6)), and constraints (Eq. (21)). According to the above der-
ivation, the relative liquid injection amount of each layer only
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depends on its apparent viscosity, and the apparent viscosity
only depends on its injection pore volume coefficient. Thus, it
is important to obtain the injection pore volume coefficient of
each layer, which can be solved by Eq. (6) and (21):

ÐQj

0
�λj

−1
Qj

� �
dQjÐQi

0
�λi

−1
Qið ÞdQi

=
Kj

Ki

ϕi
ϕ j

, j ≠ i,

〠VPV,i ⋅Qi =
ðt
0
qdt:

8>>>><
>>>>:

ð22Þ

As for the given reservoir, the parameters such as perme-
ability, porosity, pore volume, and injection pore volume
coefficient of each layer are known. Besides, the relationship
between the apparent viscosity and the injection pore volume
coefficient is ascertained by Eqs. (10), (11), (15), and (17), so

the indefinite integral term
ÐQj

0
�λj

−1ðQjÞdQj is a nonlinear
function of Qi in Eq. (6). Eq. (20) involves complicated non-
linear solutions, and the direct solution method is difficult
and time-consuming, so the Newton-Raphson iterative solu-
tion method is adopted. The corresponding numerical solver
is developed, whereby the injection pore volume coefficient
of each layer at different time can be fast and efficiently
obtained and then the apparent viscosity and the relative liq-
uid injection amount are calculated.

The accuracy and reliability of the mathematical model
developed are verified by history matching of experimental
results. The conditions of two-layer parallel core displace-
ment experiments are as follows: (1) based on the reservoir
properties of SZ oilfield in Bohai Sea, some homogeneous
long cores with size 4:5 cm × 4:5 cm × 30:0 cm are artificially
made and are saturated with the initial oil saturation of
60%~68%; (2) the crude oil and aviation kerosene are mixed
into simulated oil with viscosity of 70.0mPa·s at 60 degrees
Celsius; (3) the relative permeability curves are measured
by core flooding under the unsteady state method, and the
normalized relative permeability curves are shown in
Figure 1; (4) the polymer solution with concentration of
1750mg/L and viscosity of 8.0mPa·s was prepared by forma-
tion water and sewage dilution under the same platform con-
ditions; (5) the overall core flooding processes consist of the
water flooding stage, polymer flooding stage, and chase water
flooding stage. In the water flooding stage, the water injection
rate is 2.0mL/min and the cumulative injection volume is
0.23 PV; in the polymer flooding stage, the injection rate is
changed to 1.0mL/min and the cumulative injection volume
of this stage is 0.50 PV; in the chase water flooding stage, the
injection rate is 1.0mL/min and the total injection volume is
2.0 PV. Data such as injection, liquid production, and pres-
sure difference between injector and producer are measured
in real time during core flooding.

The mathematical model developed is applied to history
match the core displacement results, and the comparison
indexes include the relative injection amount of each layer
and pressure difference between inlet and outlet. The com-
parison between the calculated results and the lab data is
shown in Figures 2 and 3. Simulation results have a good

agreement with lab data with the relative deviation less than
5.0%.

3. Mechanisms and Impact Factor Analysis of
Injection Conformance Reversion

The mathematical model of the injection conformance of an
offshore heterogeneous heavy-oil reservoir is applied to
explore mechanisms and investigate impact factors of injec-
tion conformance reversion. The typical simulation model
is established by referring to the reservoir properties of SZ
oilfield in Bohai Sea: (1) the reservoir has dual layers with
permeability of 500 × 10−3 μm2 and 2000 × 10−3 μm2, respec-
tively, and the permeability contrast is 4; (2) the determinant
well pattern is adopted with well spacing of 300m and effec-
tive vertical thickness of 15m; (3) PVT parameters are
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Figure 1: Relative permeability curves of cores with different
permeability.
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Figure 2: Comparison of injection conformance between
experiment data and model calculation.
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specified as the real reservoir data of the oil field, and the oil
viscosity is 70.0mPa·s at reservoir conditions; (4) as for the
injected polymer solution properties, its viscosity is 8.0mPa·s
at the concentration of 1750mg/L, and the residual resistance
factor is 1.6; (5) the injection rate is 0.06 PV per year, and the
reservoir replacement ratio is 1.0; and (6) for the injection
sequence, firstly, water floods for 1.0 PV; then, polymer
floods for 0.67 PV and finally turns to chase water flooding.

3.1. Mechanisms on Injection Conformance Reversion. The
injection conformance is shown in Figure 4. The relative
injection amount of the low permeable layer firstly decreases
quickly and goes stable in the water flooding stage and
increases linearly when polymer injection starts and then
turns to decrease later. Generally, the injection conformance
displays a V-type curve. The mechanisms and its change law
on the conformance reversion during polymer flooding are
explored in the following.

The relative injection amount of the low permeable layer
during polymer flooding and its derivative are

f1 =
�λ2

−1

M�λ1
−1 + �λ2

−1 , ð23Þ

f1
, =

�λ2
−1

M�λ1
−1 + �λ2

−1

 !,

= M�λ1
−1�λ2

−1

M�λ1
−1 + �λ2

−1� �2
�λ2

−1� �,
�λ2

−1 −
�λ1

−1� �,
�λ1

−1

2
4

3
5,

ð24Þ

whereM is the formation coefficient ratio of the high perme-
able zone to the low permeable zone; subscripts 1 and 2 indi-
cate the low permeable zone and high permeable zone. Eqs.
(23) and (24) show that the relative injection amount
depends on flow resistance force of each layer, and its trend
depends on the variation ratio of flow resistance force. There
are three scenarios:

when
�λ2

−1� �
′

�λ2
−1 >

�λ1
−1� �

′
�λ1

−1 , f 1′ > 0, then the relative

sunction of the low permeability zone increases,

when
�λ2

−1� �
′

�λ2
−1 =

�λ1
−1� �

′
�λ1

−1 , f1 ′ = 0, then conformance

reversion point,

when
�λ2

−1� �
′

�λ2
−1 <

�λ1
−1� �

′
�λ1

−1 , f1 ′ < 0, then the relative

sunction of low the permeability zone decreases:

ð25Þ

The flow resistance force of each layer and its variation
ratio are shown in Figure 5. At the early stage of polymer
flooding, the polymer is preferentially injected into the high
permeable layer, which leads to a fast and dramatical incre-
ment in resistance force for the high permeable layer but slow
and moderate for the low permeable layer (see Figure 5(a));

thus, ð�λ2−1Þ
,
/�λ2

−1 > ð�λ1−1Þ
,
/�λ1

−1
and the relative injection

amount of the low permeable layer increases; as more poly-
mer solution is injected into the low permeable layer, its
growth ratio increases and the opposite situation takes place
for the high permeable layer, which reduces the difference on
resistance force variation and slows the rise velocity of water
injection; the conformance reversion takes place when

ð�λ2−1Þ
,
/�λ2

−1 = ð�λ1−1Þ
,
/�λ1

−1
. After that, the growth ratio of

force decreases fast for the high permeable layer, but rela-
tively moderate for the low permeable layer (see

Figure 5(b)), which results in that ð�λ2−1Þ
,
/�λ2

−1 < ð�λ1−1Þ
,
/

�λ1
−1
, and the relative injection amount of the low permeable

layer decreases. In general, the difference in the injection
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Figure 4: Injection conformance behavior as a function of the
injection pore volume.
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ability of layers creates different alternations on flow resis-
tance force, which reacts upon the injection ability and
results in dynamic redistribution of injection between layers.
The injection conformance reversion takes place when the
relative alteration rate of flow resistance force tends to be
the same.

3.2. Impact Factor Analysis. According to the injection con-
formance mathematical model of a heterogeneous heavy-oil
reservoir, the impact factors on the injection conformance
include oil viscosity, permeability contrast, porosity ratio
and net thickness ratio of different layers, and polymer
concentration.

Two parameters are introduced to quantitatively charac-
terize the injection conformance reversion phenomenon, i.e.,
reversion timing and reversion depth. The former is defined
as the polymer solution injection volume at the peak value
of the relative injection amount of the low permeable layer,
and its unit is unusually the pore volume coefficient; the latter
indicates the difference between the peak value during poly-
mer flooding and the value at polymer flooding start-up of
the low permeable layer of the relative injection amount
(see Figure 4).

3.2.1. Oil Viscosity. The injection conformance behavior for
reservoirs with different oil viscosities is shown in Figure 6.
When the oil viscosity ranges from 5mPa·s to 70mPa·s, the
injection conformance shape tends to V-type from U-type
as oil viscosity increases, and the relative injection amount
of the low permeable layer and its peak value decreases, as
well as the reversion timing is advanced. Therefore, the total
injection volume reduces. It can be seen that the ability of
polymer flooding to improve volumetric sweep decreases
with the increase of oil viscosity. Heavy oil makes its injection
conformance tend to V-type, which usually creates low-
efficiency circulation of polymer in the high permeable layer
and low recovery of the low permeable layer.

3.2.2. Permeability Contrast. The injection conformance
behavior for reservoirs with different permeability contrast
is shown in Figure 7. When the permeability contrast ranges
from 4 to 10, as its value increases, the relative injection
amount of the low permeable layer and its reversion depth
significantly decreases, as well as the reversion timing is
advanced. It can be seen that the ability of polymer flooding
to improve the volumetric sweep decreases with the increase
of permeability contrast.

3.2.3. Porosity Ratio of Different Layers.Given that the poros-
ity of the high permeable layer is fixed at 0.32, the porosity of
the low permeable layer is changed to 0.08, 0.16, 0.24, and
0.32. The corresponding porosity ratio of high to low perme-
able zones is 4.0, 3.0, 2.0, and 1.0. The injection conformance
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Figure 5: Apparent viscosity and its alteration rate of each layer as a function of the injection pore volume.
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behavior for reservoirs with different porosity ratios is shown
in Figure 8. As the porosity of the low permeable layer
decreases, its relative injection amount and peak value
increase, as well as the reversion timing is advanced. It is
worth noting that the relative injection amount remains
unchanged throughout the entire development procedure
when the porosity is 0.08, and the reversion disappears. The
reason is that when K1/ϕ1 = K2/ϕ2, the flow resistance force
term of different layers is always the same according to Eq.

(6), i.e., �λ j
−1ðQjÞdQj = �λi

−1ðQi ÞdQi. Because apparent vis-

cosity �λ
−1

has a nonlinear and complicated relationship to

injection pore volume Q, thus �λ j
−1ðQjÞ = �λi

−1ðQi Þ, and then,
f i = KiHi/∑KiHi, which means that the relative injection

amount of each layer remains fixed and is proportional to
its formation coefficient. Therefore, given the permeability
contrast, the lower the porosity of the low permeable layer,
the more favorable it is to realize the balanced advance, as
well as the lower the reversion depth and the later the rever-
sion timing.

3.2.4. Net Thickness Ratio of Different Layers. The injection
conformance behavior for reservoirs with different net thick-
ness ratios of low to high permeable zones is shown in
Figure 9. When the net thickness ratio ranges from 0.25 to
4.0, as the relative thickness increases, the difference of the
formation coefficient between layers decreases, both the rela-
tive injection amount of the low permeable layer and rever-
sion depth significantly increase, and the reversion timing is
advanced. The peak value of the relative injection amount
is 60% when the net thickness ratio equals to 4, which is
larger than the high permeable zone with a value of 40%.

3.2.5. Polymer Concentration. The injection conformance
behavior for reservoirs with different polymer concentrations
is shown in Figure 10. When the polymer concentration
ranges from 800mg/L to 2300mg/L, as the polymer concen-
tration or viscosity increases, the relative injection amount of
the low permeable layer significantly increases, but the rever-
sion timing is advanced from 0.49 PV to 0.26 PV, and the
injection conformance shape tends to V-type from U-type.
It can be seen that the ability of polymer flooding to improve
the volumetric sweep increases with the increase of polymer
concentration. Therefore, more polymer can be injected into
the low permeable layer to receive additional oil recovery by
reasonably increasing polymer concentration.

3.2.6. Polymer Flooding Timing. The injection conformance
behavior for reservoirs with different polymer flooding
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timing is shown in Figure 11. When the polymer flooding
starts at the water cut from 0% to 86%, the injection confor-
mance of the low permeable layer turns to be lanky from
dumpy as the polymer flooding implementation is delayed.
Its peak value firstly increases significantly and then falls
mildly, and the reversion timing is firstly advanced from
0.30 PV to 0.24 PV and then delayed to 0.32 PV. The reason
is that the oil phase dominates the total fluid flow capacity for
earlier polymer flooding, and it contains the ability of a poly-
mer to alter the flow resistance between layers, which results
in a smaller peak value of injection conformance for lower
permeable layers. The flood front can propagate more evenly
by choosing reasonable polymer flooding timing.

4. Conclusions

(1) One mathematical model to predicate injection con-
formance behavior is constructed for heterogeneous
reservoirs based on the Buckley-Leverett function,
which can fast quantitatively characterize confor-
mance reversion in offshore heavy-oil reservoirs

(2) Mechanisms on the injection conformance reversion
during polymer flooding of offshore heterogeneous
heavy-oil reservoirs are explored. A polymer is pref-
erentially injected into the high permeable layer,
which leads to rapid and dramatical increment of its
flow resistance force but slow and moderate for the
low permeable layer; thus, the relative injection
amount of the low permeable layer firstly increases.
It in turn makes the resistance force increase more
and more quickly for the lower permeable layer but
more and more mildly for the high permeable layer,
which reduces the difference in resistance force vari-
ation between layers. The conformance reversion
takes place when the variation ratio of different layers
is equal. After that, the variation ratio of the lower
permeable layer is larger than that of the high perme-
able layer; then, relative injection of the low perme-
able layer falls

(3) The properties of offshore polymer flooding, i.e., rel-
ative high permeability contrast, large viscosity, and
earlier polymer flooding, make the injection confor-
mance behavior tend to V-type and easily create
low-efficiency circulation of polymer in the high per-
meable layer and low recovery of the low permeable
layer

(4) As oil viscosity or permeability contrast increases, or
relative thickness of the low permeable layer or poly-
mer concentration decreases, the peak value and
scope of conformance reversion decrease and rever-
sion timing becomes earlier, which lower the liquid
suction of the low permeable zone. In addition, as
porosity of the low permeable layer decreases, the
reversion timing is delayed and its relative injection
amount increases. The conformance reversion can
even disappear when the porosity ratio reaches the
permeability contrast
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