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Agenda

dintroduction to CT
dintroduction to IWCF certification
JWell control calculations

JWell and completion types

JCompletion components

JWellhead — Xmas tree components

JWireline operation before moving CT to the well site
JCT definition and uses

dSafety of CT

(JComponents of CT package

AStandard rig up of CT equipment

CT barrier theory



dPressure containment devices (primary barrier):
1. Stripper
2. Check valve

(d Pressure containment devices (secondary barrier):
1. Dual
2. Triple
3. Quad

dPressure containment devices (secondary barrier):
Shear/seal BOP

dTypical CT surface stack

CT applications:
1. CT cement plug
2. N2 kick off or lifting
3. CT conveyed perforation
4. Open and close SSD’s in horizontal completion



5. Well stimulation:
 Acidizing
 Hydraulic fracturing
 Fracture acidizing
. Hydraulic fracturing
. Scale and sand clean out
. Milling
. Fishing
10. Pumping: applications
JWorking in H2S environment
JRisk assessment matrix

(JHazards zone classification
(dPersonal protective equipment PPE
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Life saving roles
(AMacondo well-Deep horizon disaster
(13 persons died in H2S incident

CT emergency response procedures:
1.CT parted at surface between reel and injector head
2.CT parted downhole
3.CT Parted between injector head and stripper assembly
4.Stripper assembly leaks
5.Hole in CT above stripper at surface
6.Surface leak above shear/seal BOP
7.Pump Failure
8.Check valves are not holding pressure
9.Power pack failure
10.Platform shut down

10



Experience exchange

1.
2.
3.

Station shut down during N2 lift operation
CT power pack got fired while CT in hole

During sand clean out operation using 1.5" CT, the pump heated up and then
stopped working

During N2 kick off operation in a well with high temperature, tubing got stuck
due to buckling as a result of high temperature fluid being produced through
the tubing

During sand clean out operation using 1.5" CT, the CT got stuck in hole and we
were unable to retrieve it

During displacing the well fluids from brine to diesel to reduce hydrostatic
pressure on the formation and allow the well to flow, leak occurred from
stripper

During RIH CT while pumping fresh water at 1.5bpm and CT pressure is
5000psi, CT got ruptured between the reel and injector head



Introduction:

* Coiled tubing provides well intervention services that substantially reduce
costs for many workovers, remedial & specialized drilling operations formerly
requiring a rig

* Common CT size ranges from 1-1% inch. Due to current economical changes &
CT advance technology larger size ranges from 2-3):inch

* CT can easily be transported, rigged—up & rigged-down in a short period of
time, Offshore - 3hrs & Onshore 1%hrs

* Currently maximum working depth is 25K feet @ 250 ft/min running speed
* CT is cheaper & faster

 Alternative method to perform downhole works compared to conventional
methods
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International well control forum IWCF certificate

In order to prepare for this international certificate, you have to study the following
subjects:

» Completion equipment

» Completion operation

»Wireline operation

» Coiled tubing operation
»Snubbing operation

There are 4 levels for this certificate:
* Level 1 Familiarization

* Level 2 Introductory

* Level 3 for operators

* Level 4 for supervisors

13



Well control calculations

1.Hydrostatic pressure: HP (psi)= TVD (ft) x Density (ppg) x 0.052
HP (psi) = TVD (ft) x Density (pcf) / 144
HP (oil+gas) = HP (oil) + HP(gas)
HP for column of gas = CITHP x Corroection factor
2.Bottom hole pressure: BHP (psi) = HP + CITHP
3.Reservoir pressure = Bottom hole pressure
4.Specific gravity = 141.5 / (131.5 + API)
5.Specific gravity = oil density / water densit
6.Pressure gradient = Density (ppg) x 0.052 = SG x 0.433
7.Time to pump (minute):
In tubing: Tubing Capacity (bbl/ft) x MD (ft) / Pump rate bbl/min
In annulus: Annulus Capacity (bbl/ft) x MD (ft) / Pump rate bbl/min
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SINGLE STRING WELL COMPLETION SCHEMATIC
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Well and completion types

Well type: Oil producer
Completiontype: Single string w/PDG
Artificial lift: Gas lift

Zone: M7/8

Tubing: 3-1/2", 13 Ch
Completionacc: 9 Cr

PDG: Electronic

Sand control: Slotted liner

Brine: 10ppg

Packer setting method: Drop ball & chase

Horizontal well
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Hydraulic-Set Packer

Sliding Sleeve

+—— Blast Joint

Bottom No-Go Nipple

——— Wireline-Entry Guide

Vertical well
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1-Well Head Completion components

2- Down hole Safety Valve

3- Side Pocket Mandrel

4- Sliding Sleeves

5- Landing Nipples

6- Packers
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TRSCSSSV

Surface-controlled subsurface safety valve (SCSSV).
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Wellhead: consists of pieces of equipment mounted at the opening of the
well to manage the extraction of hydrocarbons from underground formation

It prevents the leak of oil and gas out of the well and prevents blowouts
caused by high pressure

Wellhead pressure rating should be suitable for reservoir pressure of the well
and may reach to 20000psi

Wellhead consists of 3 components:

1. Casing head including casing hanger and casing head spool
2. Tubing head including tubing hanger and tubing head spool
3. Xmas tree
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Tree cap and gauge

Swab valve Tree cap and gauge
. Tree adapter
— I Christmas Tree Gank vakia
- Monablock Kill wing valve Flow wing (production) . ab va
e Kill wing valve N
Upper master valve '.' UGUon Wlhg ove
Lower master valve Surface
choke
— Kill wing connection To production facilities
»
Upper master valve
~—|  Wellhead .
Tubing hanger
Compact spool
wellhead
Production casing hanger Lower master valve
Intermediate casing hanger
Tubing-head adapter
Conductor
Sutae s Production sting
| Casing Intermediate casing
Production casing
Producton tubing Xmas tree:







A Christmas tree is an assembly of valves, spools and fittings used for oil, gas,
water injection, water disposal, gas injection, condensate and other types of
wells.

The primary function of a tree is to control the flow into or out of the well,
usually oil or gas.

There are 3 types of Xmas tree:
1. Conventional

2. Mono-block
3. Compact or subsea
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Christmas Tree
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Wellhead

Tree cap and gauge

Tree adapter
Swab valve

Production wing valve

Kill wing valve

Surface
choke

To production facilities
-
Upper master valve

Kill wing connection

Lower master valve
Tubing-head adapter

Production string
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Wireline operations before moving CT to the well site:

1.

Wireline should carry out drift run before moving CT to ensure that the
well is accessible and to avoid any surprise in the last moment

. WR-SCSSSV should be retrieved before rigging up CT equipment on the

wellhead

. In some cases we have to run wireline to measure reservoir pressure or to

collect downhole sample in order to choose the required materials for well

treatment and ensure its compatibility with well fluids, i.e. treatment with
acid or mud acid fluids

It is sometimes required to open or close SSD before running with CT for
reservoir isolation to communication

. It may be required to set wireline plug for isolation

24



Coiled tubing

dDefinition: CT is a continuous string of tubing, rolled onto a spool. It is

made from rolling strip material into a tubular form and resistance welding
along its length

JCoiled-Tubing (CT) continues to grow as an enabling technology that
provides cost economy and time efficiency for the oil and gas industry

It has gained wider acceptance in all operations involved in oil and
gas exploration

25



Coiled tubing

It is used when it is desired to pump chemicals directly to the bottom of the
well such as circulating operations or chemical works

It can also be used for tasks normally done by wireline if the deviation in
the well is too severe for gravity to lower the tool string and circumstances
prevent use of wire line (inclination is more than 70 degree)

dIf the well is quit due to heavy hydrostatic column in the well, the well can
be produced again using N2 lifting by running CT in hole and pumping N2

26



CT can perform the following activities:
1. Logging

Cementing

N2 kick off

CT conveyed perforation

Open and close SSD’s in horizontal completion

Stimulation and fracturing

Scale and sand clean out

Milling

. Fishing

10 Drilling

© 0 NODUAWN
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Safety of CT

It is a vital practice to ensure that all components of CT package are
certified and checked as per international standards to avoid any incident

This can includes: function test, pressure test, equipment certificates from
manufacturers

dThe incident on CT could lead to the following damages:
1. Damage of equipment
2. Injury of personnel and could be fatality
3. Pollution to the environment
4. Damage to company reputation
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CT package components: regardless of working environment CT unit
will include the following main components:

1. Control Cabin
2.  Power Pack
3. CT Reel

4. Goose Neck

5. Injector Head

6. Strippers
7. BOP
8. Kill Line

9. BHA

Xmas tree

Wellhead




CT rig up for logging on high pressure wells

d The rig up shown identifies the PCE required
for this operation.

d Rig up sequence from below to up: Quad BOP
or dual combi BOP, above it there is
deployment stack then 2-3 gate valves then
flow spools then combi BOP then stripper then
injector head.

d After making up wireline tool string in the
lubricator, rig up lubricator and RIH tool string
in hole, stop wireline till deployment bar is
against deployment stack, close deployment
stack on deployment bar, bleed off pressure in
lubricator, rig down lubricator, rig up injector
head and PCE blow it, connect CT to
deployment bar, equalize pressure then open
deployment stack and start RIH.

Blind and
shear rams

Pipe and
slip rams

Deployment
stack

Blind rams

Blind and
shear rams

Pipe and
slip rams

Pipe rams

Coiled tubing (CT)
injector head

CT stripper

Quick connector
and test sub

\%ﬁ“ Combination
IS blowout preventer
_A=E (BOP)
‘ Flow spool
(recommended)

Riser and lubricator

Flow spool
(recommended)

Gate valves
(two or more valves)

Guide ram with rack
No-go ram with lock

{

ﬂ QT | CT quad BOP or

dual combined
BOP

Wellhead




CT barrier theory

»As CT is a type of well intervention, so it needs a minimum of 3
independent and tested barriers

»There are 3 types of barrier for CT:

1. Primary:

d External: stripper
d Internal: DFCV

2. Secondary: BOPs
3. Tertiary: shear/seal BOP
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Primary Barrier

Secondary Barrier

Tertiary Barrier

Upper side door stripper

Lower side door stripper

Blind ram
Shear ram
Slip ram
Pipe ram

Shear/Seal BOP
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Pressure containment device (primary barrier)-Closed barrier
dinstalled above BOP & below injector head

JdDual assembly used for extreme well conditions
JHydraulic activation from control cabin

Can be redressed during operation with pressure isolated
dLeak tight (zero leak)

JdThere are 4 types of stripper:

1. Conventional Stripper (old type)

2. Tandem Stripper
3. Side Door Stripper
4. Radial Stripper



Radial stripper

Side door stripper Conventional stripper

Tandem stripper



Bottom hole assembly: standard BHA consists of the following components:

AN S i

Connector: inline and outline
Check valve 1

Check valve 2

Release sub

Circulation sub

Tool

Coiled
tubing

Check valve

Release sub

Circulation
sub

Tool
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(ACheck valves types (internal primary barrier):

1. Ball check valve: metal to metal seal and use when no requirement for ball
activated tool

2. Dart or dome check valve: similar to ball type
3. Flapper check valve: full bore design and enables launching of balls

Flapper Dart or dome Ball & seat



Pressure containment devices (secondary barrier): blow out preventers BOPs

There are 2 types of preventers: Ram type & Annular type (closable barrier)

(JRam type: there are 3 types:

1. Dual
2. Triple
3. Quad

JAnnular type:

Seals around different ODs

Used with long BHAs

Closes from bottom to up

Well pressures support the closing
Seals with and without pipe in BOP

Al A
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Combi Triple
Quad



Figure 1

_ 1 Bonnet

2 Spherical packer

- 3 Adapter ring

o

—— 4 Piston

— 5 Shell

T 6 Sealing component

FH35-35/70 Annular BOP (Between bonnet and shell is flange connection)
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Pressure containment devices (tertiary barrier): shear/seal BOP

This BOP is the third line of defense, as it is used in case of primary and secondary
barriers failed

When it is activated, CT will be dropped down the hole then secure the well and close
SWV and UMV

CT dropped in the well is afterwards planned to be fished

After activation, CT drops in hole and seal will be achieved

44



Typical Coiled Tubing Surface Stack

7

COILED TUBING INJECTOR HEAD

STRIPPER

QUICK CONNECT SUB

COILED TUBING BOP

FLOW TEE & RISER SECTIONS AS REQUIRED

GATE VALVES x 3 c/w EQUALIZING JUMPER HOSES

DEPLOYMENT BOP

COILED TUBING SHEAR / SEAL BOP

WELLHEAD XMAS TREE




