








WASKADA UNIT No. 3 102/13-31-001-25W1/00  
Lower Amaranth: 1038.0 – 1672.3 mKB 

Test Date: July 11 - 21, 2011 
 

TEST RESULTS 

PRESSURE SUMMARY                                                                         Metric                        Field 

Final Calculated Buildup Pressure (2011/07/21) (p) 1904 kPaa 276 psia 

Final Calculated Flowing Sandface Pressure (2011/07/11) (pwfo) 968 kPaa 140 psia 

PRODUCTION AND DELIVERABILITY 

Final Oil Rate (2011/07/11) (qo) 2.5 m3/d 15.7 bbl/d 

Final Gas Rate (2011/07/11) (qg) 689 m3/d 24 Mcf/d 

Final Water Rate (2011/07/11) (qw) 16.6 m3/d 104 bbl/d 

Cumulative Oil Production (to 2011/07/11)  1345 m3 8459 bbl 

Maximum Oil Rate (based on final oil rate) (qomax) 2.8 m3/d 17.6 bbl/d 

 

RESERVOIR CHARACTERISTICS– Hz Multi-frac Model w/Boundaries         Field                          Metric 

Average Reservoir Pressure (History Match) (pR) 3765 kPaa 546 psia 

Horizontal Permeability  (kxy) 0.04 mD 0.04 md 

Permeability in X Direction (kx) 0.01 mD 0.01 md 

Permeability in Y Direction (ky) 0.15 mD 0.15 md 

Net Vertical Pay (h) 18.9 m 62.0 ft 

Effective Horizontal Wellbore Length (provided) (Le) 634 m 2081 ft 

Effective Fracture Half Length (xfy) 25 m 82 ft 

Fracture Conductivity (FCD) 24  24  

Reservoir Length (assumed) (Xe) 1600 m 5249 ft 

Reservoir Width (assumed) (Ye) 400 m 1312 ft 

Location of Well From X Axis (assumed) (Xw) 800 m 2625 ft 

Location of Well From Y Axis (assumed) (Yw) 200 m 656 ft 

 







WASKADA UNIT No. 3 102/13-31-001-25W1/00  
Lower Amaranth: 1038.0 – 1672.3 mKB 

Test Date: July 11 - 21, 2011 
 

BACKGROUND AND TEST OVERVIEW (cont’d) 

On July 11, 2011, an automated acoustic well sounder, c/w surface pressure recorder, was 

connected to the annulus and a fluid depression test was initiated.  The well was then shut-

in at a final oil rate of 2.5 m3/d, a gas rate of 0.7 103m3/d, and a water rate of 16.6 m3/d.  

The subsequent automated samplings of fluid level and corresponding casing pressure 

were collected until July 21 (∆t = 234 hrs), when the AWS equipment was rigged out.  The 

pressure calculations to MPP (900.5 mKB TVD), were conducted by the AWS service 

provider and have been accepted as presented. 

During the October 13, 2010 to July 11, 2011 production period, a total of 1345 m3 of oil,  

73.7 103m3 of gas, and 4042 m3 of water were produced. 

The plot below displays the calculated bottomhole pressures measured during the test and 

the oil, gas and water rates reported just prior to shut-in on July 11. 

 

 

 

 

 

 

 

 

 

 

 

 

The properties of the oil have been taken from the PVT data supplied by Penn West.  A 

saturation pressure (Pb) of 4326 kPaa is reported and the solution gas/oil ratio is estimated 

to be 43.3 m3/m3.   
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CONCLUSIONS 

 History matching was undertaken utilizing the Horizontal Multi-stage Frac Model.  

Assuming an effective horizontal wellbore length of 634 m, a reasonable match to the 

observed pressure data was achieved with a horizontal permeability (kxy) of 0.04 mD.  

The corresponding effective fracture half-length was calculated to be 25 m.  The 

drainage area could not be determined from the test, and a ¼ section drainage area 

(1600 x 400 meters) is assumed.  The following plot displays the match obtained with 

the typecurve and pressure derivative. 

 

 

 

 

 

 

 

 

 The final calculated buildup pressure on July 21, 2011 (after 234 hrs of shut-in) was  

1904 kPaa.  Assuming a ¼ section drainage area (1600 x 400 meters), the model 

calculates a current reservoir pressure of 3765 kPaa.   

 Based on the final producing conditions on July 11, 2011 (q = 2.5 m3/d @ pwf =  

968 kPaa) and a reservoir pressure of 3765 kPaa, an inflow performance relationship 

curve was generated, and indicates a maximum oil rate (assuming the sandface flowing 

pressure could be lowered to zero) of 2.8 m3/d.  Therefore, the well is producing at its 

current maximum potential.   
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Derivative

Hz Multifrac Model
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Radial Build-Up

Hz Multifrac Model
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 Fluid Properties 

Reservoir Temperature (Tresv) 45.0 °C
Reservoir Pressure (presv) 4600 kPa(a)
Oil Gravity (o) 37.2 °API
Bubble Point Pressure (pbp) 4326 kPa(a)
Oil Formation Volume Factor (Bo) 1.122
Oil Viscosity (o) 1.5352 mPa.s
Oil Compressibility (co) 1.0674e-06 1/kPa
Solution Gas Ratio (Rs) 43.30 m3/m3

Oil Correlation Vasquez and Beggs
Oil Viscosity Correlation Beggs & Robinson

Total Cumulative Production Oil (Cumoil) 1.345 103m3

Total Cumulative Production Water (Cumwater) 3.995 103m3

 Model Results 
Permeability x-direction (kx) 0.0089 mD
Permeability y-direction (ky) 0.1470 mD
Horizontal to Vertical Permeability Ratio (kh / kv) 1.000
Number of Fractures (#Fracs) 16
Fracture Half Length (xfy) 25.0 m
Dimensionless Fracture Conductivity (FCD) 24.000

Oil Model - Horizontal Multifrac Model

 Reservoir Parameters 

Reservoir Temperature (TR) 45.0 °C
Dimensionless Storage 1 (CD1) 7800.0
Dimensionless Storage 2 (CD2) 7500.0
Dimensionless Storage Parameter (CpD) 0.050

Reservoir Length (Xe) 1600.0 m
Reservoir Width (Ye) 400.0 m
Well Location in X-direction (Xw) 800.0 m
Well Location in Y-direction (Yw) 200.0 m
Effective Wellbore Length (Le) 634.300 m

Net Pay (h) 18.9 m
Total Porosity (t) 13.00 %
Wellbore Radius (rw) 0.091 m
Drainage Area (AD) 64.0 ha
Gas Saturation (Sg) 0.00 %
Oil Saturation (So) 50.00 %
Water Saturation (Sw) 50.00 %
Formation Compressibility (cf) 6.3246e-07 1/kPa
Total Compressibility (ct) 1.4104e-06 1/kPa
Gas Compressibility (cg) 2.4545e-04 1/kPa
Water Compressibility (cw) 4.5083e-07 1/kPa
Oil Compressibility (co) 1.1051e-06 1/kPa
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Note * Test Point
** Bubble Point
Oil IPR based on Vogel's Equation
(Quadratic Curve Factor = 0.2

IPR
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Rate (m3/d)

Oil Rate
Oil Test Rate
Water Rate
Water Test Rate
Total Rate

Test Point

Rate 2.7 m3/d
Flowing Pressure 500 kPa(a)

Flowing
Pressure

Oil Rate Water Rate Total Rate

kPa(a) m3/d m3/d m3/d

0 2.8 22.3 25.1
300 2.7 20.6 23.3
600 2.6 18.8 21.4
900 2.5 17.0 19.5

968* 2.5 16.6 19.1
1200 2.4 15.2 17.6
1500 2.2 13.4 15.7
1800 2.0 11.7 13.7
2100 1.8 9.9 11.7
2400 1.5 8.1 9.6
2700 1.2 6.3 7.6
3000 0.9 4.5 5.5
3300 0.6 2.8 3.3
3600 0.2 1.0 1.2
3765 0.0 0.0 0.0

Liquid IPR

Inflow Performance Relationship

Test Data 
Bubble Point Pressure (pbp) 4326 kPa(a)
Reservoir Pressure (pR) 3765 kPa(a)
Test Pressure (pwf) 968 kPa(a)
Oil Test Rate (qo) 2.5 m3/d
Water Test Rate (qw) 16.6 m3/d

Results 
Maximum Oil Rate (qo (max)) 2.8 m3/d
Maximum Total Rate (qt (max)) 25.1 m3/d
Maximum Water Rate (qw (max)) 22.3 m3/d
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