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Water control diagnostic plots of carbonate reservoir based on the influence
of casing channeling: A case of Rumaila complex multilayered carbonate reservoir
of Ahdeb oilfield in Iraq
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Abstract: In order to guarantee the fast and professional solution about types of water production and mechanism of water invasion
in the Rumaila complex multilayer carbonate reservoir of Ahdeb oilfield with casing channeling, high permeability zone and situa-
tion of commingled production, a fine reservoir model which can characterize the pure aquifer zone, oil-water transition zone and
pure oil zone was built. On this basis, combined with analysis of water invasion velocity in each reservoir, the various simulation
curves would be calibrated by the actual typical production curves to obtain the different typical water control diagnostic plots in-
cluding casing channeling with bottom aquifer coning, bottom aquifer coning with later casing channeling, single casing channeling
and the section of perforation located in the oil-water transition zone with later casing channeling (including different position of
casing channeling: pure aquifer zone, oil—water transition zone and pure oil zone ) with dimensionless time, which would be used to
distinguish and analyze the reservoir water—producing type and rules. The results showed that the water control diagnostic plots
could accurately obtain the water production type and rules, decrease the downhole PLT, SWFL and other tests, and provide reli-
able basis for the stabilizing oil and controlling water of vertical wells.
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Fig. 1 Rumaila multi-layered carbonate reservoir general map
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Fig. 2 Different flowing model diagram in Rumaila multi-layered carbonate reservoir



32 RN ST A

F 8%

Ru2b-L1 2 5 FL B 5578 8 o7 B A 1 8 90 F A 1 )
SRS 4E 25 [B] BES R AR TL ) B B AR A

6) MR ALEL S KA VA B0 B O R T
T HAB AR O FLBGHR T Ru2b-12&Ru3
JZ KL PEHT s @G LB M T Ru2b-12&Ru3 J2
WK AT, Rl S Al A LB 5
BB A BB TR A A 7 S L BSR A  T
MK I B e A

1 VB B AR AR A B 11 fh 4 S S e LA 2 A
it 2 RN AR AUE J0h 98 110 385 38 AL 7K B , 7 LA 3l
TP K AR 55 0 AR o B A 22 )L A LK B
] KR TR S AR R 22 5 . R R
H Rumaila 22 2 & 7840k iR £ A 1 et L 780 - S B A= 7=
B B AT AR R i 2 T DL G b
H AR A AR FE 1 K B2 T o

2.1 RIKSEHE B =K FFAE B R 5 AT

XFF Ru2b-L2&Ru3 JZ /K et , H A 7= 54 4L
BEor Wi AR S L B o R B A AL AL
By PR sanz b W Rm, R KHEdE 25
S A B B - (D % A= e 1E 30 K HE A2 B8 S FLBOIR
F 08 T AR B B 3 @ K HEAR A ) | T 28 5L BT
FR A K PR bR B s GK HEMRE 0] B kD R
KGN T T B s @K R LRSS HE T LK 8
HIE S IR G KGR BB, A AR
HYIKHEIEAS F 2232 A PRI i kK S B LK
KAl A2 7= R 25 5 7K AR R0 BE 0 A A X8 35 R
B FEIE A R LT, KUK BRI
XB B R REUE FEEHINE.

i 3 7] LA H, Ru2b-1.2&Ru3 JZ JiE K 4k 7 11
R LR W5 0 b R T A B B A5 4k - DR,
T2 (%) DK ) g5, LS 1o TG /K SR I s @ WK e

100
R, CHELBU I G F 198 % )
0| R, CHALBLH B F #6754 4)
................ R, CHHILEE T s )
L R, (LT T T8 44
E 0.1 e
&
E 0.01
(4
0.001
0.0001
0.00001 1 L 1 )
1 10 100 1000 10000

e B e
B3 JROKHEE R KRR

Fig. 3  Characteristic diagnostic plots of bottom water coning
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Fig. 5 Characteristic diagnostic plots of casing channeling
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