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SLICKLINE : INTRODUCTION
FUNCTIONAL DESCRIPTION

The term Slickline relates to the use of a wire or braided line to
convey downhole tools or equipment in a wellbore.

The first use of wire in a wellbore was as a measuring device.

The first noted use of slickline was by Halliburton to follow a
cement plug down while cementing a well.

These units were originally mounted on the rig, although they later
became part of the equipment of the service engineer and were

operated off of the left rear wheel of a car or pickup truck.

Slickline (and occasionally braided line) is commonly used in the

following operations:
» Checking the production tubing drift

Checking the build up of wax, scale or wellbore deposits
Confirming the well depth or clearance to perforations
Running and pulling plugs or flow control devices
Opening and closing SSD or similar completion
equipment
Conducting pressure and temperature surveys using
mechanical or electrical gauges and recorders
Installing tubing pack-offs or similar completion devices
Logging (MPLT) and perforating (SL Perf)




LINER COMPLETION

Unconsolidated
formation : Conductor

Surface casing
Cement overlap

Surface water zone . .
Production tubing annulus

Intermediate casing

Production tubing
Cap rock

Production packer
Gaszone

Production liner

Qil zone
Perforated interval

Water zone

The size of the casing refers to the outside diameter (O.D.) of the main body of the tubular (not
the connector).
Casing sizes vary from 4.5" to 36" diameter.
Tubulars with an O.D. of less than 4.5” are called Tubing.
The API standards recognize three length ranges for casing:
QO Range 1 (R-1): 16 -25ft
O Range 2 (R-2): 25 - 34 ft
O Range 3 (R-3): >34 1t

Casing is run most often in R-3 lengths to reduce the number of connections in the string.

Since casing is made up in single joints, R-3 lengths can be handled easily by most rigs.




X-MAS TREE

Solid Block Tree

Swab (Crown) Valve

Upper Master Valve
Option: Closing Actuator
Wing Valve
Alternative Actuator position

Fire Clamp

Tubing Hanger

Control Line Port ——
Tubing Head Spool (THS)
9 5/8" Annulus valve
"C" Annulus

9 5/8" Casing Hanger
Casing Head Spool (CHS)
13 3/8" Annulus valve
"B" Annulus

13 3/8" Casing Hanger —

Casing Head Housing (CHH) ) 18 5/8° Annulus valve
L - ulus valve
N "A" Annulus

18 5/8" casing

13 3/8" casing

9 5/8" casing
1/4" Control line . - 3 1/2" tubing




WELLHEAD & X-MAS TREE 04/25

Tree cap and gauge

Swab valve

Monoblock Kill wing valve Flow wing (production)
tree

Upper master valve

Lower master valve

Tubing hanger

Compact spool

wellhead
Production casing hanger

Intermediate casing hanger

Conductor

Surface casing

Intermediate casing

Production casing

Production tubing

Lower Master Valve : A valve that is normally kept in the open condition and is only closed in the event that all
the other valves fail.

Upper Master Valve : The valve that is usually operated to open and close the wellbore. This valve is often
fitted with an actuator so that the valve can be controlled remotely.

Swab Valve/Crown Valve : The valve that is kept closed during flowing of the well and is opened to allow
access into the tubing string when maintenance of the tubing string is required.

Flowline Wing Valve : used in conjunction with the upper master valve in controlling the well. This valve is
normally fitted with an actuator similar to that of the upper master valve so that the valve can be controlled
remotely.

Kill Line Valve : Used when the well has to be killed. The size of this valve may be smaller than other valves.
Tree cap : Removed to allow access for service tools.

Choke : Attached to the downstream side of the flowline wing valve, the choke is used to control or regulate
the flow of produced fluids. The choke can be of varying styles, positive, adjustable or multi-orifice and in some
instances may be fitted with a remote actuator.




X-MAS TREE TYPES

Pressure Gauge
9
[

Tree Cap Test
Adapter

Positive Choke

Wing Valve
Bl

(il \
Y/
Cross

Safety Valve

Upper Master Valvi

Lower Master Valve

Tubing Head Adapter
Tubing Hanger
Christmas Tree

Tubing Head, T3-TCM
O sl
\3

Reducer Bushing

Slip Hanger, C-22 or C-29

Valve Removal (VR) Plug

Casing Spool
Casing Head

Bowl Protector Pins

Bull Plug

Base Plate\

Control Line

: -
@ ’f‘ Gate Valve
i

Adjustable Choke

Swab Valve

{ 5d)
R

Features:
AS5P Tubing Head Adapter with
TC-1A-EN Tubing Hanger
TCM Tubing Head with LDS
Actuated Gate Valves
Multi-trim (MLT) Chokes
Casing Spool, T3-22 or T3-29
Casing Head, T3-22 or T3-29

LDS Wellhead
( il ( &id)
>V o ?
Instrument Companion
lange Flange
Test Port
__—Gate Valve

(ilam O
\ Needle Valve
with Gauge

LP Threaded

Section
e i
urface Casing
ntermediate Casing

Production Casing

—Tubing




SINGLE COMPOSITE X-MAS TREE 06/25

Tree cap

Swab valve

Kill wing
valve

Upper Production wing

master valve

Lower
master valve

Tubng hanger

and
casing head

Used on low pressure (up to 3000 psi) oil wells
This type of tree is in common use worldwide.
Number of joints and potential leakage points make
it unsuitable for high-pressure/gas wells.
Composite dual trees are also available but are not
in common use.




SINGLE SOLID X-MAS TREE

—— Tree cap

.. ¥

wing valve Production
wing valve

Upper
master valve

Lower
master valve

* For higher-pressure applications up to 10000 psi

» The valve seats and components are installed in
a one-piece solid block body.

+ Used for both oil and gas wells




DUAL SOLID X-MAS TREE

Long string

t
Short string tree cap ree cap

Short string swab valve

) Long string
Short string swab valve

production wing
Long string

production
wing

Upper //,// .

master valves

Lower
master valves

* Fordual tubing strings, the solid block tree is the most
widely used configuration.
The valves controlling the flow from the deeper zone,
the long string, are the lower valves on the tree.
While there are some exceptions to this convention,
unless the tree is clearly marked it can be assumed
that the valve position reflect the subsurface
connections.




BASIC WELL SCHEMATICS

Single Oil Dual Oil

Circulating Device

Retrievable Packer

Landing nipple

No-GoNipple

Re-entry guide

Single Gas

Gas Lift Mandrels

Expansion Joint )
(optional) Dual Retrievable
Circulating Devica T 2CKer
Anchor Tubing Latch

Assembly

Permanent Single
Packer Retrievable or
Landing nipple Permanent Packer

Re-entry guide




Ginpole *

SLICKLINE RIG-UP

Stuffing Box Alternate Braided Line Sealing

{- Rope Blocks

I~ Lifting Clamp Line Wiper

Grease Injection

Wireline Clamp

Chain or Steel Strop ONLY

Line angle to be as close to
90° as possible

Hay Pulley
- Weight Indicvator

Chain or Steel Strop ONLY )
* Alternate Lifting:

Crane
Scaffolding/Frame
Air Hoist/Derrick
Mast




SLICKLINE STUFFING BOX 1

Hex Bt (14)

Sheave Guard (15)

Sheave Baolt (20)

e Sheave Nut (21)
_ CGresse
Fiting (Z2)

Packing Nut (1)
Reetainar Nut (17)
Sheawe (16)
Nose Clamp (19)

Upper Gland (2)

Padking (3)

Bearing (12)

Lower Gland (4) O-ring (1)

Vahve Screw (9)

BOP Plunger (T)

Flunger Siop (5)




SLICKLINE STUFFING BOX 2

Hydraulic packing
nut cylinder

Retaining ring

Hydraulic pack-off circuit

Packing gland

Spring

— Retaining nut

Stuffing box packing

Lower gland

Blow out plug

Stuffing box main body

Quick union collar

Bottom sub




DUAL RAM BOP

Manual lock

Hydraulic operator ~ Ram Wire guides
A /

Hydraulic ports

-

Viire guide
Ram body ngum

<
<

Innsrssal

Wireline guide profile
(slickline)

Wireline guide profle
(braided cable)
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SL BASIC TOOLSTRING

The diameters in most common use are 1 '/," and 1 7/.", but toolstring
Rope Socket components are also available in 1", 17/,", 2 /", and
2Y/," diameters.

Rope Socket Provides a link with the wireline.

Swivel Joint Attached between the rope socket and stem 1t
required

T'oadd weight/mass to the toolstring to overcome
well pressure and friction, and provide impact
downhole.

Upstroke Jars Attached here if required.

Mechanical

Jars Mechanical Jars  To provide a means of generating impact.

Weight reference chart
Stemdia | Approx (Ibs/ft)| (kgs/ft)

1.500 0.68
2.660 121
4.160 1.90
6.000 273
9.375 4.26
12.040 547
Kr:l]g%le /. 16.660 7.60
(Optional)

Knuckle Joint Attached here if required.

Attach the required tool to the bottom of the jars or knuckle.




SRT DETAILS

u

— F—
Full Thread Farm

/H =Thread's Per IN*

= 0.10000™

Box
Internal

Size

A

B C (Nominal) E F

A ‘ 11 A

1.375" 0.9362" (%/ ) | 0.995" 1.29"

/
]

1.375"

1.500" LOGII" (1Y) | 1.O8O" 1.54"

1" *

1.750"

2.000" 1.3735" (1 %) | 1.393" 1.94"

| vs“

2.000"

2.250" 1.5609" (1% ) | 1.580" 219"

* Not in common use.

FISHING NECK PROFILES

Petroli




EXTERNAL & INTERNAL FN

External Fishing Neck Chart (inches)

(all sizes)

i
|

20° £2°
Undercut

Toolstring Diameter "A'

Diameter 'B'

Size
(Nominal) | N

Aini,

Maxi

A, I 0.750

1 1.000

0.740

0.990

0.630

0.880

1.060

Aini,

1.190

1.500

1.500

Internal Fishing Neck Chart (inches)
300
547 56 A
all sizes
\ 30°: 27

2]

2.060

all sizes

Tubing Diameter "A"

Diameter "B’

Size
(Nominaly | Maxi

.

A

2.977- 3.03"
all sizes

2.062 1.06
1.38
1.81

231

1.08




SL TOOLS CONNECTIONS TYPE

Top (Male) Connections

| 1
~ I—%
Thread QRJ Trinity HD QRJ QLs
%
QLs

Thread Trinity HD QRJ

Bottom (Female) Connections

REMARK

SRT : Sucker Rod Thread

QRJ : Quick Release Joint

HD-QRJ : Heavy Duty Quick Release Joint
QLs : Quick Lock Sub




SHEAR PIN DETAILS

Radial Shear Pins

Shearing edges should be sharp and in good condition.

Tangential Shear Pins

Usually of a relatively small diameter as there is an increased shear area over radial types.

Shearing edges should be sharp and in good condition.

R
e

Material Strengths: Aluminium - 41,000 psi UTS
Brass - 43,000 psi UTS
Mild steel - 58,000 psi UTS

Note : Stainless steel must never be used as it work hardens and may not shear. Check with a magnet
to identify stainless steel from mild steel if in doubt. (Stainless steel is most usually non-magnetic)




WEIGHT INDICATOR SYSTEMS

~Check valve
Bleed plug Filler plug
Dampening/sensitivity adjust
Zero adjust

Liquid filled gauge
0-2000 Ib (0-1000 kg)
0-4000 Ib (0-2000 kg)

Removable mount

9/16-in,
Bleed plug
—~— 3/16-in. gap
Standard hose 60 ft (20 m)

The slickline weight indicator system is commonly configured as a sealed
hydraulic system.

The sensing load cell is attached to the Christmas tree by a chain and a high-
pressure hose connected to the fluid filled pressure gauge which is calibrated in
Ib, kg or kN.

The load cell is attached to the hay pulley and Christmas tree forming a 90° angle.
The system is calibrated to the right angle pull and accuracy will be slightly
affected if the angle is not true, but the sensitivity of the system is always
maintained.




SL WIRE BENDING & DETAILS
7O

Wire Bending Cycles

= G0

The following table shows the relative strengths of IPS, UHT and H,S resistant alloy wirelines:

Approximate

Diameter | Breaking Recommended | Weight per Characteristics
(inches) Strength Maximum Load | 1,000 metres

(kgs)  (bs) | (kgs) (bs) | (kgs)  (Ibs)

0.092 701 1547 | 5100 1125 | 3350 74.0 | For non-corrosive wells.
IPS 0.108 956 2109 | 816.0 1800 | 46.30 102.0 Relatively inexpensive.
0.125 1288 2840 | 914.0 2016 | 62.10 137.0

Bright UHT 0092 | 898 1980 | 673.0 1485 | 33.50 74.0 | For higher strength than
0.108 1233 2720 | 925.0 2040 | 4630 102.0 IPS in similar conditions.
0.125 1651 3640 | 1238.0 2730 | 62.10 137.0

Nitronic-50 0.092 658 1450 | 306.0 675 | 3350 74.0 | Good in H S chlorides up to
390 °F. More sensitive to
acid at higher temperature
than stainless.

304 0.092 1550 | 457.0 1007 31.06 685 Good resistance to H.S.
Stainless 0.108 2100 619.0 1365 42.60  94.0
0.125 2700 796.0 1755 62.85 138.6

Supa-60 0.092 1260 | 4988 1100 | 31.06 68.5 | Very good resistance to H.S.
Alloy 0.108 1720 | 7483 1650 | 42.60 94.0
0.125 2220 | 6454 1443 | 62.85 138.6

Bending stresses creating a weak point in the slickline are the most common cause
of broken wire.

Bending stress occurs when slickline deviates from a straight-line condition, such
as when it passes over pulleys or reel drums or when it is flexed by hand.

As with all metals, continued bending at one point will crystallize the material and
lead to a fatigue fracture or break.

Each time the line passes over a pulley it is subjected to 2 bending stresses.
When it changes from a straight to a curved path and again when it reverts to a
straight path. It is subject to only one when it leaves the reel drum.

So for each trip in and out of the well, the line experiences a minimum of 14
bending cycles.




TECHNICAL DEVELOPMENT UNIT



