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Daqging Oilfield China
First Trials Non-HTHP
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Case History— Daging Oilfield

Challenges and Performance:

. Drilling shale and sandstone formations lead to wellbore instability
and pipe-sticking issues on offset wells. Environmental issues with
OBM.

*  Successfully finished 6 wells. Horizontal interval lengths between
1000 to 1960m. ROP higher than OBM when using EVOLUTION.

Item EVOLUTION (6 wells) | OBM (6 wells) EVOLUTION VS OBM
Average ROP (m/hr) 6.66m 6.21m 7.2% higher ROP
Highest ROP (m/hr) 7.98m 7.84m 1.8% higher ROP
Longest Horizontal length | 1960m 2051m
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Sichuan Qilfield
China

Second Trials
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Case History—
Shale Gas Well

Challenges and Performance:

. Shale gas well 8 %” hole, interval 2595-4700m,
interval length 2105m, horizontal length 1510m

*  The first shale gas trial well for EVOLUTION

. EVOLUTION has been the only WBM to date which
successfully reached the planned total depth
without displacing with OBM. Other wells using
WBM had to displace with OBM before running

casing or during drilling due to wellbore instability
issues.

Wellbore stability: Open hole for 83 days while
maintaining wellbore stability

*  Washout: 5%
*  Maxdensity: 2.20g/cm3
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Tarim Qilfield China

19.6 ppg Brine Evolution Hot Roll at 155°C (311°F) 16 hrs

Samples mixed to formulations and hot rolled at 155°C (311°F) for 16 hours. HTHP run at
155°C. Sample 2 shows Gypsum contamination that will provide a reduction in viscosity
while slightly improving the HTHP Filtrate Control.
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Tarim Qilfield China

21.7 ppg Brine Evolution Hot Roll at 170°C (338°F) 16 hrs

10 Day Static Age at 182°C (360°F)
Properties, After
1.0 mm of settled Barite
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» Case History—KeS8-5

Farmation Pressures
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» Case History—KeS8-5

Challenges and Performance:
. Deep HTHP well drilling salt & gypsum formations
. Utilized EVOLUTION to replace OBM to meet environmental standards

— TVD 7027m (designed), BHT >165 °C (Test temperature 180 °C, MW 2.35 sg in lab.)
« 22" @200m
« 17" @3802m
+  131/8"@6600m
« 91/2"@6837m
* 65/8"@7027m
*  Completed 9 %4” interval containing salt, clay and gypsum formations

*  Saturated saltwater system ,BHT >155°C, MW 2.32 sg
*  Operation has been successful and reduced drilling time by 34 days (18%)
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Thank you
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