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Polymer flood field experience

Polymer
VISCOSIty
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Mobility ratio M

Mobility of displacing fluid/Mobility of displaced fluid

(Kryym/Mp) / (Krom/ M) = (Krym/Krom ) X (g /1)

Could contribute but not the answer



-
Jspgg
J _u_lrlternatlonal

Society of Petroleum Engineers

Tambaredjo (SPE-181499)
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Selecting polymer viscosity — theory

0

e Gogarty (SPE-1847-E-PA)

* Mobility is sum of oil + water
mobility

RELATIVE PERMEABILITY

e Design (target) mobility for
mobility control is minimum
fluid mobility

\/ e Extremely conservative

MINIMUM MOBILITY
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Injectivity in simulations

.oz . aQ21)
100 100 34308 in Little bow brine (SPE'l / = 100ppm
measured at T=32°C / AR1500, coaxial cylinders and L.S30 - --300
— ppm
‘_'d_! a0 90 H0000— -~ - 500ppm
2L 80 30 B moohoconoooJ“. oo -4 -- 600ppm
b . . . 1ef pg=6755 ®eq . O  1000ppm
T 20 Average shear rate in simulations | _ e, s 1500ppm
— — 16 ) --@--2000ppm
2 o 1§00 + “.‘ .- ®-- 3000ppm
—— - = 14r =, i -
ﬁ - 2 g F py =425 ...“““.'.“.“ - # - 6000ppm
ol E | g 12 ®ee, b .
o) El g | N ., LN
= S £ =102 N .
:E‘- 0 z q006———— = J"mﬂﬁﬂﬁi;"i*******i***" —
& > Z| 2 e, *e
— S| » s =34 it P
Py 2l s T Mo A A A Al ., %y
S 2 o =16.1 La s Yey Be,
O T & Mo=10. :":':DDD'I":‘E':'E‘DDDDDD,— & L e,
?DJ "51045 =74 L J i, S SN uﬂ'j':‘l:n:nj"ll:|
= :—"; r '.l0:=4.88 ‘”7‘7-*-7*-'*-""""1\-..“ :|E||:||:||:|
E I n=3 -0 - -0y Tkally
: 1 po=1.3 g W-E 6 8.
- 0 10 20 30 40 50 '
. . 2015 2013 2013 201% 2015 2015 2018
Distance from well axis (ft) o001 6o (i) o' ! 16" 106" 10(10
Time
—8— Velocity sy Shgar rate s \fisco SitY (CD) Shear rate (S_IJ




e
Jspég
d _u_lriternatlonal
L)

Society of Petroleum Engineers

Pressure barrier (SPE-209462)

Shear rate
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What happens in case of no-crossflow

L1 =Layer 1
— Progress of polymer in

lower perm layer is
I limited
L2 = Layer 2

PN SPE-24192
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Recovery factor in 2-layers (2,000 md/200 md)

% of mobile oil recovered
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Recovery factor in 2-layers (2,000 md/200 md)

Polymer displacing oil and water
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Recovery factor in 2-layers (2,000 md/200 md)

Polymer displacing oil and water
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Recovery factor in 2-layers (2,000 md/200 md)

Polymer displacing oil and water
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Oil/water separation issues with polymer

Polymer slows down process (viscosity)
* Makes separation more difficult through formation of emulsions

Use of chemicals to ease separation needs to be carefully considered especially if water is
reused for polymer make-up

e Chemicals alone do not appear to be sufficient

Settling velocity
0il removal efficiency vs. produced water viscosity (6 MW polymer) /

d’ —
t\\ V= g(Pp o)

™~ 187

S S

=
o
o

co
o

2]
o

N
o
L

o

Oil removal efficiency (%)
=
o

0 0.5 1 1.5 2 25 3 Fluid viscosity
Produced water viscosity (cP) (Stokes Iaw)
Figure 1 Qil Removal efficiency vs. Produced water viscosity relationship

14



o ‘\"
J _u_lrlternatlonal
{ “,

Society of Petroleum Engineers

Equipment fouling
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Factors to consider

e (Cost

* |ncremental recovery
 Heterogeneity/Layering
* [njectivity

 Pressure barrier
e Separation issues
e Vibration, casing issues (SPE-200084)

16
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Conclusions

 Polymer viscosity selection is not straightforward
* Many factors need to be considered

e Beware simulations

 Lower viscosity often preferred

17
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