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A New Method to Improve Long-Term Fracture Condutyiin Acid Fracturing under High Closure

Stress

Lufeng Zhand"™@, Fujian Zhot!' @, Jianye Moff, Guoging X', Shicheng Zhal§?, Zhun Lil?

(1. The Unconventional Natural Gas Institute, CHilmversity of Petroleum at Beijing, 102249, ChinaSgate Key Laboratory of
Petroleum Resource and Prospecting, China Unives§iBetroleum at Beijing, 102249, China; 3. Reseanshitute of Petroleum
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Abstract: Acid propped fracturing is one of the most effegtiuethods to enhance the stimulation effect, ealbhean

the high-temperature deep carbonate formation. Merdhe short-term conductivity experimental dated in
existing acid fracturing optimal designs may notdirectly applicable to the real case. Aiming as throblem, this
paper conducted a research on long-term acid camdydehavior and proposed a new method to racsé fracture
conductivity under high closure stress. Frist, @eseof experiments with carbonate core sampleg wenducted to
investigate long-term acid conductivity behaviorcafbonate reservoirs with closure stress up toEG0 Gelled and
cross-linked acids with different acid-rock conttisies were tested to analyze the effects of agd and acid-rock
contact time on the conductivity. Next, acid fraetwonductivity by adding proppant was tested teedtigate the
feasibility of increasing acid fracture conductmitnder high closure stress. Long-term conductiwi&s measured up
to 168 hours to analyze the impact of deformatioth @mbedment of proppant on conductivity. Finglhgppant size
and concentration on conductivity were optimizednfmximizing conductivity. The study shows that doaductivity
with gelled acid is higher than the case with cilogsed acid for the same contact time. When thetact time is 60
minutes, gelled acid fracture conductivity has adiereached its upper limit. The ideal combinatibiproppant size
and concentration are optimized at different sttegsl. When the closure pressure is below 50Mi&aconductivity
is the highest at the proppant concentration oSKyif using 20/40 mesh proppant. While the closure press
exceeds 50MPa, the conductivity is the higheshatproppant concentration of 3kd/msing 40/70 mesh proppant.
The acid propped fracture conductivity decreaspgdiain 48 hours and undergoes the gradual dremaining
steady after 120 hours. An analytical model of gmidpped fracture conductivity was also developgus study
provided an insight into optimizing acid proppedchuring design and predicting well performance.
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