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Effectiveness tested by Customer

Whipstock
KLEN

One trip whipstock
for window - cutting in cased or open hole




Whipstock KLEN with Hydraulic anchor system
for window - cutting in cased or open hole
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Advantages

Whipstock with hydraulic anchor is the simplest and the most
cost - effective type of Whipstock KLEN line products;

The main and lateral wellbore designs can be vertical,
directional, or horizontal;

Whipstock KLEN with hydraulic anchor system offers
more efficient production of the reservoirs;

The whole anchor surface is used for the most reliable
and efficient whipstock setting.

Whipstock KLEN with hydraulic anchor system is much
more efficient than analogues and min 15% cost - effective.

Wedge angle 2,5 - 3° Whipstock set



Hydraulic anchor

Profile pipe (anchor) before expanding
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Anchor is made from profiled pipe.
The length is 3-4 m
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Advantages

Profile pipe (anchor) after expanding
*Low cost

*100% setting in any depth.
*No need the cement bridge for anchor setting

*1 m of profiled anchor can withstand to 150 Klbs (70 t) of axial load




Available sizes of Whipstock KLEN anchor type

Anchor  Min mills m’l‘s Whip

OD, in OD, in oD, in length, m
KI?1E321.75n;:];2" 5-1/2 4,25 4,3 47 2,5
KL ool 5-3/4 4,62 48 5,0 2,7
Kool 6-5/8 5,31 5,63 5,8 3,0
*ﬂ-%r';lm?) 7 5,75 6,0 6,25 3,2
i 75/8 6,25 6.3 6.7 35
KLEN 8-5/8 8 5/8 7.1 7.3 7.7 3,8
KLE‘ll\lsn?r-nS)/S” 9-5/8 8,0 8,5 8,7 4,0
KLER10-3/4° 10-3/4 93 9,45 9,8 4,2
KLER m2. 314" 12-3/4 1.3 1,4 1,6 58




Whipstock KLEN-HA application in open hole

Traditional openhole sidetracking tools and methods are time-consuming and expensive.

The process can take up to 24 hours before the actual sidetracking operation begins, and
a number of factors can affect the success of the plug-setting operation, including downhole temperature and
pressure, wellbore deviation, cement plug depth, quality of cement, cure time, mud additives, etc.

An openhole sidetrack with a whipstock eliminates these complications by setting a hydraulic expandable
anchor, which enables running, orienting, anchor setting, and drilling a rat hole in one trip.

Whipstock KLEN-HA for open hole advantages

* Applicable in any size of open hole

*No need cement plug for anchor setting and no need any additional cost

*One trip Whipstock set
* Availability all the standard sets in the stock
*Engineers can be mobilized to the Rig any time

* Whipstock set KLEN-HA can be used in any inclination (up to 90 degree)




Whipstock KLEN with retrievable and permanent packer

Advantages

* Used for new and re-entry wells;

* The main and lateral wellbore designs can be

vertical, directional, or horizontal;

+  Withstand 5000 psi pressure difference and
300 F temperature.




Hydraulic packer

Packer specifications & advantages

Releasing by moving upwards the
drill string;

Working principle is based on built
hydraulic cylinder activating
anchor and packer device;

Triple packer seals of advanced
reliability;

Pressure rating - 5 000 Psi;

Recommended for use in inclined wells
and in conditions where mechanical
packers are not applicable;

Unique design of packer device provides
secure sealing of annulus under high
pressure;

Possible to set in shallow areas without
limitation of drill string weight.

Temperature rating - 300 F.




Available sizes of packer system

Connecting

pressure , Releasing load,
Casing weight, q Klb thread
Size Ib/ft (psi)
PGK-136-350 6-%" 28-32 4-%" Fh
6-%" 20-28
PGK-140-350 4-%2" Fh
7" 35-41
6-%" 16-19
PGK-145-350 4-%2" Fh
7" 28-33
51-56
7 20-26
PGK-150-350 -
No more than 3600 4-%"Fh
7-%" 453
7" 17
PGK-155-350 -
4-%" Fh
7-%" 33,7-42,8 g
PGK-204-350 9-%” 43,5-58,4 103-112 5-%” Fh
PGK 210-350 9-%" 32,3-40 5-%2" Fh
134-157

PGK-340-350 13-%" 40-83 5-%2" Fh




DI Valve for whipstock orientation

Advantages

* Allows to do direct circulation/flushing and
orientation by MWD

* Automatic filling the drill string while
whipstock running

* Continuous alignment of pipe and
annulus pressure




Whipstock KLEN with Open Nozzle System™

Drilling Innovation has designed

Open Nozzle System™,

which allows circulation
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Advantages
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minimum flow rate compatible with
kickoff operation and SPR (slow pump
rate ) 30 - 45 SPM Equal to 120 GPM;
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« Whipstock equipment can be oriented
with MWD or Gyro.
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Mill system

All components of a whipstock mills are made
of AISI 1045 steel with Tungsten Carbide Mills

for fast cutting of all steel grades of casing

Advantages

+ Whindow cutting for One trip
» High speed of milling

* Possibility to manufacture any Mill size




Setting procedure for Whipstock KLEN

DP 52
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HWDP 35 jts 5”
1 UBHO
Whipstock valve DIV

HWDP Single joint 5”

Reaming mill FR-216.5 8.52”

Reaming mill FR-216.5 8.52”

Start mill
Shear bolt

Wedge-deflector
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Hydraulic Anchor
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1. Run gauge mill & casing scrapper

2. Pressure test of Whipstock valve DIV on the Rig floor.
3. M/U whipstock, DIV valve & other elements of BHA.
Start mill is connected to wedge-deflector on the rig floor.
4. RIH Whipstock BHA

5. Conduct flushing

6. Orient the Whipstock by MWD /Gyro

7. Increase the flow rate to set the anchor/packer

8. Cutting the Shear bolt and disconnecting the milling assembly
9. Mill the window and drill the rat hole

10. POOH milling BHA

11. Gauge the reaming mills

12. M/U and RIH drilling assembly



Time Comparison Cement Plugs vs. Whipstock with Expandable Anchor

BRun logs (caliper) Time
BRIH BHA for cement plug 30
B Set up cement plu
p plug o5 —

@ Wait on Cement
BPOOH BHA for cement plug 20
ERIH BHA for drilling 15
B Time Drill to Sidetrack the well
B Run whipstock with Expandable 10

Anchor
B Orientation

5 i

B Hydraulic Activation II ll I I r )
m Sidetrack the well with minimal 0 } = p

rat - hole With cement plug Whipstock with expandable anchor

* On average, The Whipstock Technology saves to companies 2 72 days and
approximately $86,250/well compared to traditional cement plugs.




Product line of Whipstock KLEN

Casing/whipstock
type

140 (139,7) mm,
5

146 Mm
)

168 ,28) MM
54

178 (177,8) mm
7

194 (193,7) mm

219 (219,08) mm
8_%”

245 (244,48) Mm

340 (339,72)Mm
13%

Hydraulic

anchor type

KLEN HA

KLEN
HA5-%"

KLEN
HA 5 -%”

KLEN
HA 6 -%"

KLEN
HA — 7"
KLEN
HA 7 -%”
KLEN
HA 8-%”
KLEN
HA 9-%”
KLEN

HA 10-%"
KLEN

HA 122"
KLEN

HA 13 -%”

Hydraulic
anchor and
packer type

KLEN AP

KLEN
AP 5-%

KLEN
AP 5-%"

KLEN
AP 6-%"

KLEN
AP 7"

KLEN
APT7-%

KLEN
AP 8-%"
KLEN
AP 9-%”
KLEN
AP 10-%"
KLEN
AP 12-%"
KLEN
AP 13-%"

Hydraulic
retrievable
anchor type

Hydraulic retrievable
anchor -packer type

KLEN RA KLEN RP
KLEN KLEN
RA5-%%" RP 5-%%"
KLEN KLEN
RA 5-%" RP 5-%”
KLEN KLEN
RA 6-%" RP 6-%"
KLEN KLEN
RA 77 RP 77
KLEN KLEN
RA7-%" RP 7-%”
KLEN KLEN
RA 8-%" RP 8-%"
KLEN KLEN
RA 9-%” RP 9-%”
KLEN KLEN
RA 10-%" RP 10-%"
KLEN KLEN
RA 12-%" RP 12-%”
KLEN KLEN
RA 13-%" RP 13-%"

Cement type

KLEN CS

KLEN
CS 5-%”

KLEN
CS 5%

KLEN
CS 6-%”

KLEN
cs 77

KLEN
CS 7-%"

KLEN
CS 8-%”"
KLEN
CS 9-%”
KLEN
CS 10-%"
KLEN
CS 12-%”
KLEN
CS 13-%"

Mechanical
anchor type

KLEN MA

KLEN
MA5 -%%"

KLEN
MA5 -%”

KLEN
MA 6 -7%"

KLEN
MA — 7
KLEN
MA7 -%”
KLEN
MA 8-%"
KLEN
MA 9-%”
KLEN

MA 10 %"
KLEN
MA 12 %"
KLEN
MA 13 %"



Whipstock KLEN production




You can learn more about our company
and Whipstock KLEN System

by visiting our website
www.diddt.com

Contact us:

Office 43, building #40/1,
Kuibysheva Str.,
Oktyabrsky town,
Republic of Bashkortostan,
Russian Federation

Tel/fax: +7 34767 31700

e-mail; inburdi@mail.ru
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