Servo-Dynamics, Inc.


	Gas Wells


	Well:
	
	7-19-55-12W4

	Zone:
	
	Colony

	Well Data:
	
	114.3mm csg., perf. 505.2 – 506.2m, 13 spm

	STRESSFRAC® Tools:
	
	63.5mm x 0.9m tool in 88.9mm HSC

	Fluid Tamp:
	
	3.3m³ - CO2, 1.0³ - N2 at 6000 kPa

	Prior Production:
	
	TSTM

	Production After:
	
	0.5 MMCFD at 20% drawdown

	Comments:
	
	Colony very fluid sensitive (clays), also fines problem, underlying water.  This treatment exceeded client expectations.

	
	
	

	Well:
	
	4-2-56-19W4

	Zone:
	
	Colony

	Well Data:
	
	114.3mm csg., perf. 654.2 – 654.7m, 13 spm

	STRESSFRAC® Tools:
	
	63.5mm x 0.6m tool in 88.9mm HSC

	Fluid Tamp:
	
	CO2 to surface at 8000 kPa

	Prior Production:
	
	110 MCFD at 15% drawdown

	Production After:
	
	220 MCFD at 15% drawdown

	Comments:
	
	Client very pleased with treatment

	
	
	

	Well:
	
	13-7-52-15W4

	Zone:
	
	Sparky Sand

	Well Data:
	
	114.3mm csg., perf. 755.0 – 756.5m, 13 spm

	STRESSFRAC® Tools:
	
	two – 63.5mm x 1.5m tools in 88.9mm HSC

	Fluid Tamp:
	
	5.5m³ - CO2, N2 AT 6000 kPa

	Prior Production:
	
	17.5 10³m³ / day at 3758 kPa

	Production After:
	
	26.6 10³m³ / day at 4482 kPa 



	
	
	(1.9 times increase in rate at equivalent drawdown)

	Comments:
	
	Very high positive skin, underlying water.

	
	
	

	Note:
	Subsequent to the above, Servo-Dynamics, Inc. has treated approximately 35 additional wells.  Zones treated include Sparky Sand, Viking, Glauconite, Basal Quartz and Colony.  Skin damage has been prevalent in most cases.

	
	
	

	Well:
	
	11-35-58-22W4

	Zone:
	
	Detrital

	Well Data:
	
	114.3mm csg., perf. 823.0 – 827.0m, 26 spm

	STRESSFRAC® Tools:
	
	two – 50.8mm x 3.6m tools in 69.8mm HSC

	Fluid Tamp:
	
	675m methanol

	Prior Production:
	
	5.6 – E³M³ / day

	Production After:
	
	28  - E³ M³ / day @ 2000 kPa flowing 

	
	
	pressure; calculated skin factor (-2.5)

	Comments:
	
	Initially a nitrified alcoholic acid job was performed to remove possible water block with no improvement.

	
	
	(Gas Wells….. cont)

	Well:
	
	11-1-29-22W4

	Zone:
	
	Glauconite (Gas)

	Well Data:
	
	139.7mm csg., perf. 1425.0 – 1430.0m, 13 spm

	STRESSFRAC® Tools:
	
	63.5mm x 3.6m tool over interval 1426.4 – 1430.0m

	
	63.5mm x 3.6m tool over interval 1425.0 – 1428.6m

	
	63.5mm x 3.0m tool over interval 1427.0 – 1430.0m

	Fluid Column above tool:
	approximately 1200m of methanol

	Prior Production:
	
	new well, STRESSFRAC® treatment conducted 

	
	
	immediately after perforating.

	Production After:
	
	168 10³ m³ / day, 3465 kPa tubing, 

	
	
	4800 kPa casing.

	
	
	

	Well:
	
	11-31-21-17W4

	Zone:
	
	Viking Gas

	Well Data:
	
	139.7mm csg., 23.1 kg/m, perfs. *940.0 – 941.5m

	
	
	and **938.0 – 939.0m, 13 spm

	STRESSFRAC® Tools:
	
	one *63.5mm x 1.5m and one **63.5mm x 1.2m

	
	tool, both in 88.9mm HSC

	Fluid Column above tool:
	5% KCL water (4600 kPa – balanced condition)

	
	
	Pressures generated:       *  37,900 kPa

	
	
	     **114,500 kPa

	Prior Production:
	
	4.8 10³ m³ / day at 1350 kPa (28 hour flow)

	Production After:
	
	10.0 10³ m³ / day at 2900 kPa (43 hour flow-

	
	
	stabilized)

	Comments:
	
	Production prior to STRESSFRAC® did not justify running considerable length of pipeline to tie the well in; underlying water negated hydraulic fracture stimulation.

	
	
	

	Well:
	
	6-14-26-22W4

	Zone:
	
	Basal Belly River (Gas)

	Well Data:
	
	139.7mm csg., perf. 699.5 – 707.5m, 13 spm

	STRESSFRAC® Tools
	
	one - 63.5mm x 3.6m tool over interval 703.6 – 707.2m

	
	
	one – 63.5mm x 3.6m tool over interval 699.8 – 703.4m

	Fluid Column above tool:
	approximately 595m of methanol on both runs

	Prior Production:
	
	new well, STRESSFRAC® treatment conducted 

	
	
	immediately after perforating.

	Production After:
	
	52 10³ m³ / day, 1500 kPa tubing, 1865 kPa casing.

	Comments:
	
	Previous treatment in the area often entailed conducting small, relatively expensive, sand frac treatments to remove wellbore damage.  Estimated permeability of 80md indicated STRESSFRAC® could save time and money stimulating this well.

	
	
	

	
	
	* Subsequent production test of well resulted in:

	
	
	

	
	
	Estimated permeability:
	48md

	
	
	Skin:
	-.25

	
	
	Sand AOF:
	88.5 10³ m³ / day

	
	
	

	
	
	(Gas Wells….. cont)



	Well:
	
	13-19-28-21W4

	Zone:
	
	Glauconite (Gas)

	Well Data:
	
	114.3mm csg., perf. 1462.0 – 1467.0m, 13 spm

	STRESSFRAC® Tools
	
	two – 50.8mm 4.0m tools over interval 1462.5 – 1466.5m

	
	
	

	Fluid Column above tool:
	1450m of methanol

	Prior Production:
	
	new well, STRESSFRAC® treatment conducted in

	
	
	conjunction with perforating.

	Production After:
	
	285 10³ m³ / day, 7590 kPa flowing pressure,

	
	
	SIP 9000 kPa

	Injection Wells



	Well:
	
	6-22-12-18W4

	Zone:
	
	Glauconite

	Well Data:
	
	114.3mm csg., perf. 1067.0 – 1071.0m, 13 spm

	STRESSFRAC® Tools:
	
	50.8mm x 3.6m

	Fluid Tamp:
	
	900m injection water

	Prior Injection:
	
	20m³ / day

	Injection After:
	
	50m³ / day @ 15 mPa

	Comments:
	
	Operator happy with treatment

	
	
	

	Well:
	
	4D-1-45-6W4

	Zone:
	
	Sparky

	Well Data:
	
	139.7mm csg., perf. 658.0 – 662.0m, 13 spm

	
	
	(Sparky ‘A’)

	STRESSFRAC® Tools:
	
	one – 63.5mm x 2.5m  &  one – 63.5mm x 3.0m

	Fluid Tamp:
	
	650m water

	Prior Injection:
	
	400 – 425m³ / month (Sparky ‘B’ only)

	Injection After:
	
	1050m³ / month (Sparky ‘A’ & ‘B’)

	
	
	

	Well:
	
	14-23-16-19W3 †

	Zone:
	
	Roseary

	Well Data:
	
	177.8mm csg., perf. 947.4 – 951.0m, 13 spm

	STRESSFRAC® Tools:
	
	three – 76.2mm x 3.6m tools

	Fluid Tamp:
	
	900m produced water

	Prior Injection:
	
	20m³ / day at 8280 kPa

	Injection After:
	
	700m³ / day at 6200 kPa

	
	
	

	
	†
	Several more wells have been treated with 

similar results.

	
	
	

	
	
	(Injection Wells….. cont)



	Well:
	
	16-25-49-8W5

	Zone:
	
	Cardium

	Well Data:
	
	139.7mm csg., 73mm tubing, Baker Packer @ 1425m

	
	
	Perfs.
	1451.91 – 1454.05m,  1454.51 – 1455.42m

	
	
	
	1456.33 – 1457.40m

	
	
	Fluid column above tool:  1450m of injection fluid (water)

	STRESSFRAC® Tools:
	
	one – 9.525mm x 3.6m, one 6.35mm x 3.6m with

	
	
	two – 31.7mm x 0.3m boosters in 42.9mm HSC

	Prior Injection:
	
	7.2m³ / day at 13 mPa

	Injection After:
	
	79.2m³ / day at 13.5 mPa

	
	
	

	Well:
	
	16-11-48-1W5

	Zone:
	
	Cardium

	Well Data:
	
	139.7mm csg., perfs.  1553.9 – 1556.3m,  

	
	
	1562.1 – 1567.3m, 13 spm

	STRESSFRAC® Tools:
	
	one – 50.8mm x 3.6m over interval 1562.9 – 1566.5m;

	
	
	pressure generated  43,500 kPa

	
	
	one – 50.8mm x 1.8m over interval 1554.2 – 1556.0m;

	
	
	pressure generated  26,200 kPa

	Prior Injection:
	
	12/9m³ / day at 10,500 kPa

	Injection After:
	
	   33m³ / day at 10,000 kPa

	
	
	

	Well:
	
	8-10-16-17W3

	Well Type:
	
	Injector

	Zone:
	
	Lower Roseary

	Well Data:
	
	177.8mm csg., 29.8 kg/m perf. 993.7 – 999.7m, 13 spm

	
	90° phasing 32 gram charges.

	Hydrostatic Containment:
	895m water

	STRESSFRAC® Tools:
	
	one – 76.2mm x 2.4m over interval 997.3 –999.7m

	
	
	one – 76.2mm x 3.6m over interval 993.7 – 997.3m

	
	
	one – 76.2mm x 3.6m over interval 994.9 – 998.5m

	Prior Injection:
	
	no injectivity at 8300 kPa

	Injection After:
	
	530m³ fluid per day at 2200 kPa (stabilized injection rate)

	Date of Treatment:
	
	January 5, 1995

	
	
	

	Well:
	
	11-27-70-26W4

	Well Type:
	
	Injector

	Well Data:
	
	139.7mm csg., 20.8 kg/m perf. 410.0 – 415.0m

	Hydrostatic Containment:
	hole full of water

	STRESSFRAC® Tools:
	
	one – 50.8mm x 4.0m over interval 410.5 – 414.5m

	Prior Injection:
	
	none at 7mPa surface pressure

	Injection After:
	
	75 l / min on vacuum

	Comments:
	
	Client was very pleased with job performance and 

	
	
	injectivity increase.

	Date of Treatment:
	
	March 26, 1998

	
	
	

	
	
	(Injection Wells….. cont)

	Well:
	
	10-18-74-5W5

	Zone:
	
	Gilwood Sand

	Well Data:
	
	114.3mm csg.  (  perf. Layer I   1692.6 – 1695.0m

	
	
	                      (   perf. Layer II 1695.7 – 1697.7m

	Stressfrac® Tools:
	
	two – 50.8mm x 1.8m

	Fluid Tamp:
	
	1670m CaCI2  H2O

	Spinner Injection Profile:
	

	
	
	

	
	
	Tracer Indicated Flow

	
	Indicated Flow
	Pre-STRESSFRAC®
	Post-STRESSFRAC®

	Layer
	87-07
	(87-05)
	(87-07)

	
	
	
	

	1
	43%
	94%
	32%

	2
	57%
	6%
	68%

	
	
	

	
	
	

	Note:
	Unable to get spinner data on pre-STRESSFRAC® frac profile due to blockage at bottom perfs.

	
	
	

	Conclusion:
	It appears from the profile logs, spinner and tracer run on        87-07-31, the injectivity below 1695mKB has increased substantially.  Although the actual Layer I – Layer II break is hard to determine, the shaly zone indicated on the open hole log between 1694.5 and 1695.5mKB appears to be a low permeability zone.  Both the profile logs in 87-05 and 87-07 indicated little or no flow in this interval.

	
	
	

	
	The 87-05 tracer log indicated only 6% of flow between 1695mKB Layer II.  After the STRESSFRAC® this increased to between 55% and 65%.

	
	
	

	
	Both profile logs indicated flow above the existing perf. top of 1692.5mKB.  Both also indicated no injection below 1697mKB, leaving the possibility of the perforations being shot approximately 1m high (correlations seem to be correct).

	
	
	

	Recommendation:
	Continue to monitor section 17-74-5W57 reservoir pressures for response from Layer II injection at 10-18-74-5W1W.  Should response not be seen in a reasonable period of time, and profile logs still indicate no injection in the lower 1m, re-perforating this zone (1696.0 – 1697.7m) should be looked at.  This could be done with through-tubing perforating fairly cheaply.

	
	
	

	STRESSFRAC® Summary:
	

	
	It appears from profile logs, the treatment was successful in redistributing the injection profile on 10-18W1W.

	
	
	

	Oil Wells



	Well:
	
	4-25-51-27W4

	Zone:
	
	Basal Quartz

	Well Data:
	
	114.3mm csg., perf. 1362.5 – 1368.0m, 13 spm

	STRESSFRAC® Interval:
	1362.5 – 1366.1m  ,  1364.4 – 1368.0m

	STRESSFRAC® Tools:
	
	two – 50.8mm x 3.6m tools in 69.8mm HSC

	Fluid Tamp:
	
	Oil (1300m)

	Prior Production:
	
	Pumping 9.5m³ / day from an upper interval

	Production After:
	
	Interval treated was perforated with no inflow; following

	
	
	STRESSFRAC®, 19m³ oil / day flowing.

	
	
	

	Well:
	
	8-2-11-16W4

	Zone:
	
	Glauconite ‘A’

	Well Data:
	
	139.7mm csg., perf. 981.5 – 992.0m, 13 spm

	STRESSFRAC® Interval:
	988.4 – 992.0m  ,  984.8 – 988.4m  ,  981.2 – 984.8m

	STRESSFRAC® Tools:
	
	three – 63.5mm x 3.6m tools in 88.9mm HSC

	Fluid Tamp:
	
	Produced water, fluid (+/-) 900m

	Prior Production:
	
	60m³ / day total fluid, 80% water cut, well pumped off.

	Production After:
	
	121m³ / day total fluid, 80% water cut, well not pumped off.

	Comments:
	
	Operator felt treatment was successful; increased production and fluid level at approximately 40 joints.  Several more wells in the Glauconite have since been stimulated.

	
	
	

	Well:
	
	10-19-15-18W3

	Zone:
	
	Upper Shaunavon

	Well Data:
	
	139.7mm csg., perf. 1050.9 – 1052.7m, 13 spm

	STRESSFRAC® Interval:
	1050.9 – 1052.8m

	STRESSFRAC® Tools:
	
	63.5mm x 1.8m over interval

	Fluid Tamp:
	
	1000m produced water

	Prior Production:
	
	(nil – workover), previous years high  3.9m³ / day total fluid

	Production After:
	
	10.5m³ / day  -  5.8m³ oil & 4.7m³ water

	Comments:
	
	Several remedial treatments were tried prior to STRESSFRAC® including hot oiling and chemical squeeze.

	
	
	

	Well:
	
	16-5-41-3W5M

	Zone:
	
	Jurassic Oil

	Well Data:
	
	139.7mm csg., H-55, perf. 2153.2 – 2160.0m, 13 spm

	STRESSFRAC® Tools:
	
	one – 63.5mm x 3.6m over interval 2156.4 – 2160.0m

	
	
	one – 63.5mm x 3.6m over interval 2153.2 – 2156.8m

	
	
	both in 88.9mm HSC

	Fluid Column above tool:
	140m produced oil

	Prior Production:
	
	Following selective acid treatment production approaching

	
	
	10m³ / day, pumping well dry.

	Production After:
	
	Swabbing in excess of 20m³ / day unable to swab well dry

	Prior Stimulation:
	
	- selectively acidized interval

	Comments:
	
	Client was pleased with results obtained.

	Pre-Hydraulic fracture treatment

formation breakdowns using the STRESSFRAC® System

	
	
	

	Objective:
	Initiate fractures in zone of interest prior to hydraulic fracture treatment.

	
	
	

	Reason for STRESSFRAC®:
	

	
	1.    Ensure perforations are open

	
	2.    Initiate fractures in zone of interest

	
	3.    Lower breakdown pressure and ensure sufficient feedrate to 

	
	       allow proppant placement

	
	
	

	
	Several zones which have traditionally been acidized prior to hydraulic fracs are being STRESSFRAC®’d.  These include:

	
	
	

	Cardium Zone:
	
	
	
	

	
	5-17-38-7W5
	6-3-33-6W5
	8-32-51-19W5
	9-25-38-3W5

	
	16-6-49-17W5
	
	
	

	
	
	
	
	

	Gething Zone:
	
	
	
	

	
	6-7-53-17W5
	6-19-56-15W5
	6-31-58-17W5
	10-3-60-18W5

	
	13-1-60-16W5
	
	
	

	
	
	
	
	

	Glauconite Zone:
	
	
	

	
	6-17-38-3W5
	6-19-56-16W5
	6-18-44-1W5
	8-5-39-3W5

	
	12-24-58-18W5
	13-25-39-3W5
	14-33-27-12W4
	

	
	
	
	
	

	Jurassic Zone:
	
	
	
	

	
	2-6-38-3W5
	2-31-37-3W5
	8-12-38-4W5
	10-31-37-3W5

	
	12-9-37-3W5
	
	
	

	
	
	
	
	

	Pekisko:  (pre-acid)
	
	
	

	
	14-15-38-3W5
	16-20-38-3W5
	
	

	
	
	
	
	

	Rock Creek:
	
	
	
	

	
	14-32-56-16W5
	
	
	

	
	
	
	
	

	Sunburst:
	
	
	
	

	
	4-30-5-4W4
	4-36-5-5W4
	6-24-5-5W4
	6-36-5-5W4

	
	8-23-5-5W4
	8-36-5-5W4
	8-10-5-5W4
	10-15-5-5W4

	
	12-18-5-4W4
	12-24-5-5W4
	14-26-5-5W4
	

	Viking Zone:
	
	
	
	

	
	3-17-49-17W5
	10-31-37-3W5
	14-2-22-24W4
	

	
	
	
	
	

	
	
	
	
	


	Company:
	
	Sogar Resources Ltd.

	Well:
	
	Sogar Garrington 1-12-35-34W5

	Zone:
	
	Cardium

	Well Data:
	
	139.7mm csg., 25.3 kg/m, perf. 1895.0 – 1900.0m

	STRESSFRAC® Tools:
	
	63.5mm x 4.0m tool over interval 1895.0 – 1899.0m

	Fluid Tamp:
	
	Frac oil, fluid level 190 metres from surface

	Prior Production:
	
	No bleed-off at 35 mPa; client wanted to sand frac well 

	
	
	down casing.

	Production After:
	
	Sand fracture treatment initiated at 34.6 mPa, propagation pressure less that 20mPa, place 30 tonnes of sand at 

3.2m³ / min.

	Summary of STRESSFRAC® Treatments  -  Provost Area



	Zone:
	
	Dina, Cummings

	
	
	

	
	
	

	
	
	

	History:
	
	· Oil/Water contact very close

	
	
	· Permeability varies substantially from well to well

	
	
	· Little or no success with acid treatments; hydraulic fracture treatments often bring in excessive water immediately.

	
	
	

	
	
	

	Objective:
	
	· Effectively expose reservoir to wellbore to allow 

	
	
	      hydrocarbon inflow.

	
	
	· Minimize water inflow by stimulating oil leg only

	
	
	· Initiate fractures in zone of interest; if mini-frac is required, assist in keeping frac in zone.

	
	
	

	
	
	

	Results:
	
	All wells STRESSFRAC®’d indicated improved inflow.  Some treatments successfully followed cement squeezes.


	Inter-Office Tech Brief



	Subject:
	
	Operations update  -  U.S.A.

	
	
	

	
	
	

	
	
	

	Tubing Conveyed:
	
	The California Division has performed 443 tubing conveyed STRESSFRAC® stimulations to date, of which the majority were performed for Mobil (244) and Shell (146)

	
	
	

	
	
	Other tubing conveyed STRESSFRAC® stimulations have also been performed in North Dakota, Texas, Colorado, and 

New Mexico.

	
	
	

	
	
	A comprehensive tubing conveyed STRESSFRAC® program has been conducted at the Department of Energy’s Elk Hills N.P.R. Field.  This program is now being expanded.

	
	
	

	
	
	

	Horizontal Wells:
	
	14 STRESSFRAC® stimulations have been performed production tubing conveyed.  The size of STRESSFRAC® tool diameters range from 1½” to 4½”, and the length of stimulation interval ranged from 100 to 1,000-feet for single runs.  These wells include both loose pre-perforated liners and open hole completions.

	
	
	

	
	
	

	Coil Tubing:
	
	Stimulations coiled tubing have been performed offshore and onshore for the placement and injection of chemicals in zones from 12 to 24-feet in thickness and for in-zone placement of a multiple fracture network.

	
	
	

	
	
	

	
	
	

	
	
	In addition to tubing conveyed, STRESSFRAC® stimulations continue to be performed on conductor cable.

	
	
	


Selection of STRESSFRAC® Job Results

1

