
Accepted Manuscript

Application of water injection curves for the dynamic analysis of fractured-vuggy
carbonate reservoirs

Ping Yue, Zhiwei Xie, Haohan Liu, Xiaofan Chen, Zhongliang Guo

PII: S0920-4105(18)30456-X

DOI: 10.1016/j.petrol.2018.05.062

Reference: PETROL 4991

To appear in: Journal of Petroleum Science and Engineering

Received Date: 15 March 2018

Revised Date: 12 May 2018

Accepted Date: 21 May 2018

Please cite this article as: Yue, P., Xie, Z., Liu, H., Chen, X., Guo, Z., Application of water injection
curves for the dynamic analysis of fractured-vuggy carbonate reservoirs, Journal of Petroleum Science
and Engineering (2018), doi: 10.1016/j.petrol.2018.05.062.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.petrol.2018.05.062


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 

 

Application of Water Injection Curves for the 

Dynamic Analysis of Fractured-vuggy Carbonate 

Reservoirs 
Abstract: In Tahe Oilfield, Tarim Basin, NW China, the carbonate reservoir 

displays poor porosity and permeability in its matrix, while the fractured-vuggy 

system is distributed in a random, discreet and discontinuous way, which yields 

significant oil rates once the fractured-vuggy system is connected by production 

wells. The fractured-vuggy carbonate reservoirs are consisting of a group of large 

carves and inter-connected by high permeability fractures. Due to lack of powerful 

and suitable EOR (Improved Oil Recovery) strategies, depletion-drive recovery is 

commonly adopted for practical production at the beginning. After a period of 

production, the elastic energy of the cave formation weakens, causing insufficient 

liquid supply, the water injected for water flooding is used to improve the oil 

recovery of the fractured-vuggy carbonate reservoirs. However, the water injection 

curves of the carbonate reservoir are different from that of the sandstone reservoir as 

their fundamental flow mechanisms are different. For the fractured-vuggy reservoirs 

with high permeability, the water injection curves can be adopted to calculate the 

volumes in place of crude oil and formation water in a single or multi-caves. This 

paper presents a new model of injection curves. Using the proposed model with 

multi-round water injection curves, we can initially judge reservoir type and 

determine the volumes of cave, crude oil and water in the caves reasonably. Besides, 

as testified by the practical case, the parameters interpreted by the new models are 

proved to be reasonable and reliable. This new model is a useful tool to estimate the 

crude oil reserves, to demonstrate how much remaining oil in the caves, and to 

identify where the water-oil contact is. 

Keywords: Fractured-vuggy formation; Carbonate reservoir; Water injection curves; 

Crude oil reserve; Dynamic analysis 

1. Introduction 

There are varieties of carbonate reservoirs in China, however, the main oil 
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