Ardyne's DownHole Power Tool (DHPT)

VALUE PROPOSITION

Ardyne is thinking outside the basin by providing innovative solutions, which
allow lower horsepower units to maintain high horsepower capabilities,

both above the curve and beyond it. Available to rent through your local
fishing tool provider.

ARDYNE SOLUTION

The DHPT allows the reduction of rig footprint while maintaining increased
strength capabilities in both conventional and unconventional wells.

The DHPT's pulling forces are applied locally in the well and there is no loss
of force due to drill string friction. This maximizes the ability to pull stuck
objects, and makes high force operations possible even on rigs with limited

pulling capacity.

CLICK TO PLAY

Activation
Sub

Hydraulic Disconnect DownHole Power Tool Bumper Sub | Safety Joint Fishing Tool

DHPT OD Setting ID Range Make Up Torque Max Pressure Al (:)2?) per G':I::r:;)i::** Stroke Length
3.500 in* 3.640 to 4.670 in 0.938 in 4,600 ft-lbs 4,000 psi 26.47 105,880 lbf 2 ft
4.440 in 4.670 to 5.920 in 1.50 in 4,600 ft-lbs 8,000 psi 36.31 290,480 Ibf 3ft
*3.500" Tool field ready H2 2019 **At 100% of yield, no safety factor Strengths and dimensions for reference only

FASTER. SIMPLER. BETTER. ©Ardyne 2019. All rights reserved


http://www.ardyne.co
https://www.youtube.com/watch?v=wmjd9uWy84Y
https://www.youtube.com/watch?v=wmjd9uWy84Y

Superior force, locally
delivered “beyond the
curve”

Deploying the DHPT close to the
stuck point and the concentrated

power generated, greatly increases
the ability to recover stuck objects.

SAFETY BENEFITS

+ Avoids jarring
* No excessive overpull at surface
* Cycle pulling force to fish - no wear on rig

EFFICIENCY GAINS

« Pulling forces applied directly to stuck object
+ No guessing on overpull applied to fish

+ 3.5" Tool can be run with Impact Hammers

+ Immediate indication when fish is free

* Applying pulling forces beyond the curve

TYPICAL APPLICATIONS

« Accessing open hole for side tracking
* Retrieving stuck liner hangers

« Recovery of stuck fishing BHA

* Recovering stuck casing

« Fishing Pipe

« Fishing stuck drilling BHA's

« Sustained casing pressure problems
« Shifting Sleeves

« Pulling stuck packers / plugs

ARDYNE TECHNOLOGIES

Contact Us

contact@ardyne.co www.ardyne.co

DHPT Specifications

DHPT OD 3.500 in 4440 in 5.750 in 8.125in 11.250 in

Setting ID Range 3.640 to 4.670 in 4.670 to 5.920 in 5.920 to 8.500 in | 8.500 to 10.500 in | 12.250 to 22.000 in

ID 0.938 in 1.50 in 1.50 in 2in 1.50 in

Max. Pressure 4,000 psi 8,000 psi 6,108 psi 7,050 psi 5,960 psi

Pull (Ibs) per psi 2647 36.31 85.60 148.72 294.98

Max. Force Generation® 105,880 lbf 290,480 Ibf 522,845 Ibf 1,048,500 Ibf 1,758,100 Ibf

Tool Joint NC 26 Box x NC 26 Box x NC 38 Box x 6 5/8 API Full Hole XT 57 Box x
NC 26 Pin NC 26 Pin NC 38 Pin Box x NC 50 Pin 6 5/8 Reg Pin

*At 100% of yield, no safety factor

7" PACKER MANDREL AND SLIPS RECENTLY
RECOVERED FOR PERMIAN BASIN OPERATOR

US PERMIAN BASIN OPERATOR RECOGNIZED
THAT THE ABILITY TO APPLY MAXIMUM FORCES
DIRECTLY TO THE FISH WITH MINIMAL RIG
POWER WAS KEY TO A SUCCESSFUL RECOVERY

Strengths and dimensions for reference only

CLICK FOR OPS INFO

DHPT IN LOUISIANA, USA WORKSHOP

FASTER. SIMPLER. BETTER.

©Ardyne 2019. All rights reserved


https://www.linkedin.com/company/ardyne-technologies
https://www.youtube.com/channel/UCMOEmzSrWj8lOXgzUoqN6vw
mailto:contact%40ardyne.co?subject=DHPT
http://www.ardyne.co
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Customer: XXX
Field: XXX
Well: XXX

Preparations for recovering fish

As soon as possible upon arrival to location, locate all Ardyne’s equipment. Check time
planner together with customer representative.

AN

Check and record tool lengths, OD, ID, Fishing neck Length, Fishing neck OD and
prepare fishing diagram.

Check that correct type and size of fishing tools are available

Record serial numbers on all equipment.

Confirm Wear Bushing and Seal Assembly are retrieved.

Check and measure all equipment, make detailed BHA drawings

If BHA is pre-made from Ardyne’s workshop, ensure pre-made BHA sheet is available,
check print out and verify correct make up on every connection before running in
hole.

Determine BHA weak point, Body or connection.

Calculate weight of the fish to be pulled in fluid (Mud) and in air.

Have the Casing tally available and check size, grade, weight (ppf.) and landing depth.
Check Casing dimensional data for ID and coupling OD if applicable.

Check maximum tension on inner Casing if applicable.

Check outer Casing compression limitations.

Calculate maximum over pull vs pressure on DHPT to optimize pulling force on inner
Casing or fish (take in to account Fishing Tool Limitations).

Drill pipe, HW Drill pipe and Drill collar tally available to verify space out to landing
depth and avoid Spiral Drill collar through BOP’s Upper Annular Preventer if the well
start to flow.

v" Note and check rig inventory of Fishing equipment, crossover subs & pup joints.

v" Check make-up torque values for all relevant connections in work string.

v Prepare detailed BHA drawing, with all Ardyne components and tubulars

AN NI N NN

AN NN NN

<\

Arrange and number the Pre-made BHA's together with Assistant Driller and Rig Crew in the
order you need BHA's hoisted up to Drill Floor.

& Arrange a Toolbox talk with all involved personnel i.e. Rig Crew, Crane Driver
and Company Representative before operation starts. Explain in details what to pick
up and preparation we need to do before BHA can be lowered into well bore.
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Recover fish to surface:

1. Pick Up BHA.

2. Runin Hole (RIH) with pre-made fishing assembly.
3. Continue with drill collars.
4. P/U DHPT and make up

e Build the Down Hole Power Tool (DHPT) BHA to easily be set back in Derrick if
necessary.

5. Continue with drill pipe.
6. Continue RIH to top of fish.

7. Maximum running speed, 1 stand/minute. Watch the weight indicator while running
in hole

8. Make-up last stand or single(s) drill pipe to Top Drive (TDS).

9. Stop when Fishing Tool is + 10ft. above top of fish.

10. Make-up Top Drive (TDS).

11. Record Parameters

12. BHA up weight: k Ibs.

13. BHA down weight: k Ibs.

14. Engage Fish as per fishing tool company procedures.

15. P/U slowly and take k Ibs over pull to confirm engagement on fish.
16. Pull up to maximum allowable over pull on drill pipe.

17. If fish comes free, lift £ 15ft. pump slug (if required) and POOH.

18. If fish does not come free, slack off to leave k Ibs over pull to keep the Activation
Sub in the closed position.

19. Equalize pressure between cement unit and rig system.
20. Switch to cement unit.

21. Slowly apply pressure to begin to stroke the DHPT. Pump rate should range from
13-40gpm. Increase pressure with stable flow rate.
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22. Increase pressure until Shear ring shears.
e Watch Hook Load increase and note Value k lbs

23. Observe and record the increased Hook load versus pressure and pulling force on
DownHole Power Tool (DHPT).

24. Continue pressuring up until desired value. If fish starts to move, pressure will start to
stabilize. A steep spike in pressure should indicate the end of the stroke cycle. The
maximum allowable pressure for this operation is as per job planning procedure.
Adjust pipe over pull and pressure to ensure casing limits are not exceeded. Confirm
fish weak point with customer and agree max pull to be applied.

25. When agreed pressure is reached and fish has moved the full stroke of the DHPT,
bleed off pressure to 0 bar and re-stroke tool. Continue sequences until fish can be

pulled by rig alone. If fish comes free, pull 2 stands before pumping slug and POOH
with fish.

26. POOH with DHPT.
27. Rack back in Derrick or lay out DHPT to pipe deck.

28. Lay out retrieved fish.

Disengaging from fish:
e Disengage Fish as per fishing tool company procedures.
e If the fishing tool cannot be disengaged, back off at Safety Joint.

e If fluid drops in annulus and anchor sets due to hydrostatic in DP, allow drill pipe fluid
level to equalise to release DHPT.
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Equalize
Pressure &

Drop Ball or Apply Pressure

Engage Fishing Close ALO/Fill to Set &

Fill String, Set
& Stroke DHPT

Tool String Stroke DHPT Close String

Re-Stroke
Needed?

Fish Free?

Release
Fishing Tool

Drop Ball &
Disconnect

Release Safety
Joint LHR
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