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Abstract : The technical characteristics and mechanisms of the matrix acidizing treatment in carbonate reservoirs were
analyzed, and field applications for Middle East were investigated in this study. To conduct a successful matrix acidizing,
the length and feature of highly conductive channels known as wormhole, which is created when acid is injected to
reservoir, should be optimized. It is revealed that the calculation of diffusion coefficient by acid-rock reaction
experiments, selection of the optimum injection rate by acid coreflooding experiment, and forecasting model of
wormhole are required to ascertain the optimum wormhole feature. In some field cases, the reaction system of
acid-reservoir rock and scaling of wormhole forecasting model were not accurately reflected, thus the efficiency of
production enhancement was low compared to estimated result. It is believed that the proposed results can be utilized as
basic guides for the design of well productivity improvement project in carbonate reservoirs.
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Fig. 1. World carbonate reservoir distribution (Schlumberger,
2007).
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Fig. 2. Relative reaction rates of 15% HCI with limestone formation (BJ services, 2012).
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Fig. 3. Relative reaction rates of 15% HCI with dolomite formation (BJ services, 2012).
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Fig. 4. Abstractional diagram of carbonate acidizing (Al-harthy
et al.,2009).
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Interval A 9] 73 A1 Tl A| 3719 Bhit ¢ o 2 ul-e- oy
Asler W nlake] Algto] EAjElo] Easti glow, B4
B170] v A Eolxsla ujRH o] A% 229} ulA| &
21o] 3£5HE 54| 9l Interval ML o} 7| o] 44
AtQte &2 i EE A 3]¢to] Bl A wHASHA g = o] 9
o, A7 FAE wi$- =L A8 (recrystalliza-
ztion) @F .2 G 3= F2E 7HX AL §loh

Missan -3-7412] YA 52K oil in place)2 5,642 MMbbl 2
o) G- oLt =2 YA (cumulative productivity)-2

rﬂ

Table 1. Acidizing effect of BU and FQ wells (Cui ef al., 2014)
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Fig. 8. Location of Missan field, Iraq (Modified by Al-Ameri
etal., 2016).
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4,700~6,500 psio|H, 2=+ 2|t 150°C, £==1~1,000
mD, F=E-210~19%0]c}. tiE @ U2 F2-f(middle
heavy oil) 2 3Z3} Q1&(saturation pressure)©] 2F2,400~2,600
psi © 2 ZAE Q) o AL HF 2 & AT 2
2910] 80| AofL] Qo AAHE WagelA] Fatoo
o, Abx] 2] 2 #-8-2 ol Akbo] ool Hch
Missan -f-31of| A AbA 215 2-8-5}= ©l qlo] &5t
7169 el & 2 4 112 Lhd 4 ok WA A5
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25 A17b0] o] 415 40 QofuiA ek vixjero

ok AkA 7] AL T A Ylof theke] dskdo] g3k
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oF7)ala 3R o] mgol oFY TS 718 4= glek. uheba A
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Interval M 2] BU wellZ} FQ wellof] A Abx] 2] 284
TH= Table 13} 2}, 29] G4 15% IAko] 0.2%9] 2
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The oil production before acidizing

The oil production after acidizing

Interval ~ Well no. (STB/d) (STB/d) Stimulation ratio
FQ-19 635 900 1.4
FQ-5 1,334 1,700 1.3
M BU-9 2,070 3,323 1.6
BU-10 2,423 4,720 1.9
BU-19 1,655 1,831 1.1
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ESH AF S 93 217 3.81 cm @] U= Ex(coiled
tubing) o] ARE-E| Gl 0w, FHAHS- 3]4=5h= Tl Tl A(diesel)
O] ARE-E| ATk Lol F2Fo] 1.26 bbl/min 0. 2 uf}-$- 17|
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< v S 3- A A= H]-E(stimulation ratio) ©| Table 17} Z+

o W 1.46.02 WA e,
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(Fig. 9). A5 27t 2P O & X5 EAo] - &
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A= 7kA% & 2,680 Tefo]™, North -§-Zofl= 2F 1,800
TefQ] 7kA7F uj A=) o Q1= A& delA Qlo] 7 714
7} uj 9 =2 7} Aot Abou-Sayed et al., 2007).
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ABHR O] Bt kol Blsl =& & aeste] &
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Fig. 9. Location of North field, Qatar (Nasrabadi et al., 2012).

Fig. 10. Selective perforation for impactive wormholing (Abou-
Sayed et al., 2007).
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Fig. 11. Production logging data after matrix acidizing (Abou-
Sayed et al., 2007).
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Fig. 12. PI contribution after matrix acidizing (Abou-Sayed et
al., 2007)
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Fig. 13. Location of the Safah field, Oman (Boote and Mou,
2003).
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Fig. 14. Production history of Well 5 (Guidry et al., 1989).

Table 2. Matrix acidizing treatment results (Guidry et al.,
1989)

Parameter Before After
Conductivity (Kh) 104 md-ft 207 md - ft
Permeability 3.3 md 6.4 md
PI 0.39 0.94
Skin -3.1 -4.6

J32l BHAtelgho 2 ool 9lo.

of ula) Ao 2 ek
3|4 202 2450] L), Safah
W] 1) BAARE 4
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ratio, GOR)+= 2,700 scf/bbl, A& AJAH]|(water cut)+=
19% = Q1% ¢t Vadgama et al., 1991).
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