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In many unconventional reservoirs, gas wells do not perform to their potential when water-based fracturing fluids are used for treatments. The sub-optimal 
fracture productivity can be attributed to many factors, such as: 1) Effective fracture length loss. 2) Low load fluid recovery. 3) Flowback time. 4) Water 
availability. Therefore, the development of unconventional reservoirs has prompted the industry to reconsider “Waterless” fracturing treatments as viable 
alternatives to water-based fracturing fluids. Results from the study will provide insight on the performance of different fracturing fluids with various reservoir 
conditions. 
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 The permeability jail has negative impact on the gas production. With more severe liquid sensitive 
formation (from original to strong rel-perm), the cumulative gas production of all the frac fluid would 
decrease to 47%. 
 

 In between 50% N2 foam with LPG, LPG has slightly better flowback rate at the beginning stage (up to 50 
days). The total flowback recovery was significantly enhanced to 76% within 60 days by using gelled LPG 
fracture stimulation. 
 

 In a normal relative permeability reservoir, there is potential for 53% of effective fracture half-length loss 
by slickwater. 
 

 There is potential for 53% of incremental gain comparing with slickwater for all the cases. However, in the 
cases of 50% N2 foam, the results show that there is no significant benefit on the post frac production in 
normal relative permeability behaviour. Thus, higher quality foam is recommended in the low pressure 
normal water sensitivity formation. 
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Figure 2. Sensitivity study of different relative permeability (rel-
perm) curves.  a) Normal tight gas rel-perm curve, b-d) Weak to 
strong rel-perm jail curves. Adapt from Shaoul et al., 2011). 

Figure 3. Effect of different fluid types on original reservoir condition. a) Water production rate versus time. b) Cumulative water 
production versus time. 

Figure 1. Workflow of the model development. Yellow 
indicated the IHS model process, blue indicates the GOHFER 
process, and red indicates the Eclipse Process. 

 Hurst (1972) introduced a new stimulation technique 
using liquid gas (e.g. propane and butane). It is a 
fracturing treatment using an absolutely water-free 
fluid system. 
 

 Leblanc et al (2011) presented a successful case for the 
application of a LPG-based fracturing fluid in the 
McCully gas field, in Canada. In addition, laboratory 
tests of LPG fracturing fluid have also been conducted 
in Canada (Taylor et al, 2010). 
 

 There, however, are many gaps  in knowledge of using 
LPG-based fracturing fluids, as research about this is 
very limited. 

Table 1. Summary of sensitivity analysis results. 

Figure 4. Effect of different fluid types on gas production 
(original  reservoir). 

Figure 5. Effect of different fluid types on gas production     
(weak case). 


