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Frac hits can occur on offset producing wells when well Pressure drop along lateral results in higher Refrac Piots — Operations o == Pressurizing parent well reduces fluid propagation

Refrac Pilots — Operations
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_ . . . S « Refrac lessened asymmetrytoward deplted well
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« Refrac contributed to better fracture placement,and
therefore better production of child welks
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Obervations Using 2-Step Method
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Well diamater 4.5 i ; " — T
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Shut in nearby parent wells
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Large pre-loads of pare nt wells Pre-load ”/ | S 1 ) ) it : . ~ = Thanks to parent wellrefrac. production ofchild wells mmediately next to parent wellis consistent
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Co-development of wells( zipper frac’s, offsetting : 70-ft dtervals

custers) S Optimized Re-Stimulation
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pressure below fracture closure pressure and

Bullhead Refrac’s of Parent Wells encourages re-pressurizing entire lateral. A high- :
| | R IR 9es Te-pr J ¢ » Y Increased Parent Well Production Refraciing parent well using Two-Step
Results in predominance of microseismic activity towards  pressure stimulation step initiates shear failures on o . . . .
Parent well shows up to 35% uplift method allows effective stimulation of parent

heel of well and restir critically stressed fractures. _ _ _ ,
—— e~~~ . ot well without installing a new well liner.

i Parent Well Production Parent well shows up to 35% uplift

; “ [s0i-20w0  wela o1~ 150M0 el Offset child wells performance mimics local

' typical type curve and minimizes fluid loss to
nearby depleted parent wells.

= Production loss >25%1i1s common for mmediate child wells otherwise
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Conclusions
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Step 1: Step 2:
Pressurization Stimulation

400

Fracture Closm%e Pressure

& S ok AR SR d ‘
g o S aiap 8o -
S D o O ioad N o )
G B 1o | ~ | -
| ) L Lo g o 89, | 4 F 34 56 17 !
} @ 2 3 OE'O g ¢o| P00l 5 | P f G

i 0

Cum. Oil (MBO)
Cum. Oil (MBO)

() Microseismicity prior to treating with diverters
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Diverter alone does et 0 S
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= Initialrate mprovement over 5 xpre-refrac with sustamed pressure support

Well Pressure

= Refracs were economicalbythemselves (1e. w/o mcluding potentialbenefits on child welk)
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