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Actuated Valve Removal (AVR) Plug 

Telescopic VR (TVR) Lubricator 

Coil Tubing Hanger (CTH) 

Thru-Tubing ESP (TTESP) 

Thru-Tubing Chemical Injection Valve (TTCIV) 

Thru-Tubing Alternative Control Line System (TTACS) 

My-Empower Bi-Directional Plug (My-EBP) 

High-Pressure Gate Valve Drilling Unit (GVD) 

PRODUCTS 
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A SAFE & INNOVATIVE SOLUTION 

Applications 

• This new technology utilizes

an actuated VR plug with a

check valve that will be

installed at the VR profile of

the casing spool and 

controlled (manually or 

automatically) in order to 

maintain the annulus within 

allowable operating pressure. 

• With this, a safer operation &

production can be achieved. 

EMPOWER   
Actuated Valve Removal (AVR) Plug

A significant number of wells have been found to sustain 

casing pressure or known as Sustained Annulus Pressure 

(SAP) exceeding its Maximum Allowable Wellhead Operating 

Pressure (MAWOP) and this could occur due to a few factors 

such as thermal expansion, tubing-casing communication, 

packer seal leak or poor cementing job. High SAP could 

affect the integrity of the well and downhole equipment. 

In addition, in almost every current wellhead configuration 

with SAP, the side outlet valves (where ring gasket, bonnet 

seal and stem seal acts as the primary barriers) do not have 

any secondary barrier in case of ring gasket or stem seal 

failures.  This issue is unacceptable in order to comply to 

most well integrity policies which require double barriers 

(primary and secondary) between the hydrocarbon source 

and the environment. 

Compliance to the double barrier policy can now be achieved 

with the application of Essem’s EMPOWER AVR Plug as the 

primary barrier. In addition, the EMPOWER AVR Plug has the 

capability to manage casing annulus pressure or SAP, thus 

eliminating certain conditions that may lead to serious

consequences such as underground blowouts. 

Upholding wellhead 

integrity with effective 

casing pressure 

management. 

Application 

• This new technology utilizes

an actuated VR plug with a

check valve that will be

installed at the VR profile of

the casing spool and 

controlled (manually or 

automatically) in order to 

maintain the annulus within 

allowable operating pressure. 

• With this, a safer operation &

production can be achieved.
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MODEL: ACTUATED VR (AVR) PLUG 

Max Operating 

Pressure: 
5000 psi 

Temperature Rating: U Class - 0 to 250 deg. F 

Material: 

AVR Plug - Stainless Steel 

AVR custom spool – Carbon 

Steel 

Design Compliance: API 6A 

Conveyance Tool: VR Lubricator 

Weight: 
AVR plug – 1 kg  

AVR custom spool – 25 kg 

Features & Benefits 

• AVR plug comes with a

check valve to prevent flow

from the casing annulus to

downstream of the AVR

plug, thus acting as a

barrier from the annulus

pressure.

• A built-in actuator has

been designed to actuate

the AVR plug in order to

bleed off pressure in the

annulus.

• There are 2 types of AVR:

1. Manual - operated

by hydraulic hand

pump

2. Automatic -

operated by Self

Automated

Monitoring

Instrument (SAMI)

system.

• Compatible to any casing

head / spool application.

• Instantaneous result and

monitoring of casing

pressure.

Installation Method 

• The AVR plug could be installed using any

conventional VR lubricator at the existing VR

thread of the casing spool in order to remove the

existing wellhead valve body

• A custom spool is installed to provide sealing

against the B-rings/O-rings in order to actuate the

AVR plug.
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 EMPOWER   
Telescopic VR (TVR) Lubricator 

EFFICIENT AND 

ECONOMICAL WELLHEAD 

INTEGRITY  

In order to provide an additional barrier prior 

to casing valve removal, VR plug will be 

installed using Valve Removal (VR) 

lubricators. However, there are limitations 

that arises with the usage of conventional VR 

lubricators due to factors such as the tools’ 

long length, heavy weight and time-

consuming installation. 

In line with this, Essem Corporation has 

designed a solution, EMPOWER Telescopic 

VR (TVR) Lubricator that will ensure an 

improved, safer and quicker deployment and 

retrieval of VR plugs at any wellhead 

arrangement compared to conventional VR 

lubricators. 

Applications 

• Similarly, to conventional VR

lubricators, TVR lubricators are

installed on casing valve outlet flange

in order to install and remove VR plug

through the open valve bore.

• Installation of VR plug at the casing

head/spool will provide an additional

barrier

Features & Benefits 

• Compact and short design: the

length of the TVR lubricator is only

18” or 1.5 ft long.

• Lighter weight: the new 35 kg TVR

lubricator will allow manual handling

of the tool.

• Quicker installation: the time for the

installation of the new TVR lubricator

is estimated to only be 30 – 45

minutes.

• Easier operation: the TVR tool is only

operated using custom made handle

and hydraulic hand pump.

• Cost saving: no need for any

relocation or dismantling of any

obstructing pipe spool, beams or

equipment.

Simplifying wellhead intervention in 

narrow and congested spaces 

while minimizing risks. 
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 Model: TVRL SYSTEM 

Pressure Rating: 3000psi 

Temperature Rating: U class - 0 to 250 deg. F 

Stroke Length: 41 cm 

Tool Length: 42 cm 

Body Material: Stainless Steel 

Elastomers Material: Teflon / Nitrile / Viton 

Design Compliance: API 6A 

Weight: 20 kg 

Flange Connection: 2 1-16” 3M 

Conveyance 

Mechanism: 

• Hydraulic pump

• Wrench

Installation Method 

• TVRL are installed on casing valve outlet

flanges

• In order to extend or retract the TVRL,

double acting hydraulic hand pump is

used to allow alternation of hydraulic fluid

within the TVRL and hand pump during

pumping.

MONITORING PORT 

Monitor upstream 

pressure 
HEXAGONAL 

END 

Operated to 

engage / 

disengage VR 

Plug 

LUBRICATOR 

ROD 

Extended / 

retracted to 

deploy / retrieve 

VR plug 

LURBICATOR 

BODY 

Enclosure for the 

piston mechanism 

SNAP RING END 

To hold the snap 

ring during 

installation / 

retrieval of VR Plug 
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INCREASE RECOVERY AND ECONOMIC VIABILITY 

Applications 

• EMPOWER CTH has been designed for the

coil tubing termination at the Lower Master

Valve (LMV) without removing the function

of LMV as a barrier for Xmas tree valve

rectification with BPV profile in placed at the

CTH.

• The coil tubing hanger are used to suspend

the load of the coil tubing and as well as

sealing at the top/surface of the pack-off.

Features & Benefits 

• Modification of internal gate with locking profile internal diameter of gate bore and the length of the

gate travel into valve body cavity.

• Run-in or pull-out of hole using GS tool via coil tubing unit (CTU)

• Available profile for BPV for maintenance purposes.

• Integrate with profile of coil tubing connector

• Locked mandrel according to API 14L

• No Rig requirement - minimal infrastructure is required to deploy a system and all tree functionality

remains in place

Essem Corporation offer a dedicated 

equipment and service to ensure maximum 

production with economical solution while 

maintaining well integrity.  

Mitigating multiple shallow leak issues 

using EMPOWER CTH can eliminate 

conditions that lead to workovers and lost 

production. 

EMPOWER   
Coil Tubing Hanger (CTH)

A solution with significant 

cost reduction without the 

need for expensive 

workovers. 
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Model: CTH SYSTEM 

Pressure Rating: 5000 psi 

Material: EE / FF class 

Gate Valve Bore Size: 
Ranging from 2 9/16” 

to 7 1/16” 

Load Bearing Capability: Min 2.5 Metric Ton 

Conveyance Method: 2.5” GS Tool – 

Slickline or CTU 

Design Compliance: API 6A & API 14L 

Installation Method 

• The Lower Master Valve

(LMV) of the Christmas Tree

will be modified to install the

Coil Tubing Hanger (CTH).

• The CTH will suspend the load

of the coil tubing string while

providing proper sealing at the

LMV.

CTH GS PROFILE 

This profile will be used with GS 

Tool to latch the CTH during 

installation. This GS Profile will also 

be used to install a Back-Pressure 

Valve (BPV) for corrective 

maintenance. 

CTH GATE 

This CTH Gate is designed to hold 

the CTH and locking mandrel in 

place. 

COIL TUBING HANGER (CTH) 

Designed to suspend the coil 

tubing capillary and provide 

communication from the 

completion string tubing to the 

surface. 
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MAXIMUM 

PRODUCTION 

UPTIME & 

RECOVERY 

Applications 

• Deployment of ESP cable

through production tubing

into live well using existing

wellhead infrastructure to

minimize lost production

Features & Benefits 

• No Rig requirement - minimal infrastructure is required to deploy a system and all tree

functionality remains in place

• Reduced installation time - faster deployment compared to conventional tubular completions

• Live well deployment through existing tree (allows full use of tree valves)

• Maintains master valves functionality

• Manage/maintain flow line height

• Accommodates existing penetrator stack up

• Minimal assembly of parts

ESPs provide reliable artificial lift for a broad range of 

flow rates and well conditions. They are one of the most 

reliable, efficient methods for increasing production in 

many well types. However, conventional rig-deployed 

ESP takes a lot of time and money. 

Essem’s EMPOWER TTESP system offers a solution to 

ensure simple ESP cable deployment while eliminating 

the cost, time and personnel with conventional rig 

deployment. 

EMPOWER   
Thru-Tubing ESP (TTESP) PENETRATOR 

A rig-less approach with 

maximum production 

with reduced risks and 

time. 
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Model: TTESP PENETRATOR SYSTEM 

Pressure Rating: 5000 psi 

Temperature Rating: U class – 121 Deg. C (250 Deg. F) 

Material: EE / FF class 

Gate Valve Bore Size: Ranging from 3 1/8” to 7 1/16” 

Load Bearing Capability: Min 2.5 Metric Ton 

Conveyance Method: 2.5” GS Tool – Slickline or CTU 

Power Rating: 2.3kV (Uo) 4kV (U) 35 Amps 

Design Compliance: API 6A & API 14L 

Installation Method 

• The Lower Master Valve

(LMV) of the Christmas Tree

will be modified to install the

TTESP Penetrator system.

• The TTESP penetrator will also

act as a hanger to suspend the

TTESP assembly.

• The TTESP cable will be

connected to the TTESP

Cable Port at the TTESP

Connector to provide 

communication to the 

TTESP Penetrator and 

assembly. 

TTESP 

CONNECTOR 

Designed to provide 

communication 

between TTESP cable 

to TTESP Penetrator.

TTESP 

PENETRATOR 

Designed to provide 

termination/ 

communication port of 

the TTESP assembly 

and provide mean for 

hanger profile.

TTESP 

HANDWHEEL 

The Connector travel 

to connect to the 

Penetrator is to be 

controlled by this 

handwheel.

TTESP CABLE 

PORT 

Termination port for 

TTESP Cable 
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MAXIMIZE PRODUCTION 

PERFORMANCE & 

INTEGRITY 

Features & Benefits 
• Operational versatility

• Increased reliability and efficiency

• Reduces chemical volume and costs through precise chemical placement and metering

• Maximize well production while protecting tubulars

• Low cost artificial lift method

In nearly every well’s producing life, artificial lift will 

be needed to extend operation and maximize 

reservoir recovery. However, the efficiency of any 

artificial lift method is hampered by numerous 

costly problems, including corrosion, scale, 

paraffin and salt deposits that can lead to 

premature failure of the lift system. 

Without a means of effectively pumping the right 

treatment chemicals precisely where they are 

needed, the risks of workovers and lost 

production rise, threatening the economic viability 

of the well. 

Essem’s EMPOWER TTCIV enables maximum 

production and reduce lifting costs by precisely 

and safely placing chemicals in the targeted 

wellbore while minimizing cost and risks. 

EMPOWER   
Thru-Tubing Chemical Injection Valve (TTCIV) 

Delivering chemicals to the 

source of the problem, and 

at the most effective depths, 

maximizes chemical 

effectiveness for each 

treatment. 

Applications 

• The injection of chemicals through coil

tubing and downhole injection valve

into tubing string

• EMPOWER TTCIV utilizes the Lower

Master Valve (LMV) of Xmas tree for

the termination and suspension of the

TTCIV hanger without removing the

function of LMV as a barrier for Xmas

tree valve rectification with BPV profile

in placed at the TTCIV Hanger.

• The TTCIV coil tubing hanger function

by suspending the load of the tubing

capillary as well as sealing the

top/surface of the pack-off
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Model: TTCIV SYSTEM 

Pressure Rating: 5000 psi 

Material: EE / FF class 

Gate Valve Bore Size: 
Ranging from 3 1/8” to 7 

1/16” 

Load Bearing Capability: Min 2.5 Metric Ton 

Conveyance Method: 
Air Operated Winch & 

GS Tool 

Design Compliance: API 6A & API 14L 

TTCIV BONNET

Designed to allow the flow of chemicals into the 

control line to the TTCIV system 

CONTROL LINE PORT
Control line termination port. 

TTCIV GATE
Designed to provide termination/ communication port 

of the control line and provide mean for hanger 

profile. 

TTCIV HANGER
Designed to hang the control 

line and provide path of 

chemical injection in the control 

line. 

CONTROL LINE
Downhole TTCIV RIH using 

control line. 

DOWNHOLE TTCIV
Downhole TTCIV is designed 

with internal check valve to 

ensure consistent injection of 

chemicals via the control line.  

Installation Method 

• The Lower Master Valve (LMV)

of the Christmas Tree will be

modified to install the TTCIV

system.

• A downhole TTCIV will be

deployed using air operated

winch inside the completion

tubing and suspended by a

control line tubing

• The control line tubing is then

terminated and suspended at

the TTCIV Gate & Hanger
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 MAINTAIN SAFETY & MINIMIZE 

PRODUCTION LOSS 

Features & Benefits 

• An alternative solution for wells having control

line leaks

• No workover operation required

• Reduced installation time - faster deployment

compared to conventional tubular

completions

• Flexible setting depth of TTACS insert valve

• No requirement for space out

• No mast requirement (using air operated

winch)

• Compatible with any type of completion string

• Cost-effective solution

Over a period of time, some of the Subsurface 

Safety Valve (SCSSV) malfunctions due to control 

line issue. Conventional work over solution can be 

time consuming and expensive.   

Essem Corporation’s EMPOWER TTACS is an 

alternative solution that allows operators to install a 

substitute SCSSV and alternate control line without 

the expense of workovers. 

EMPOWER  
Thru-Tubing Alternative Control Line System 

(TTACS) 

Upholding safety & integrity with 

great cost saving impact. 

Applications 

• The existing bonnet and internal parts

of the Lower Master Valve (LMV) to be

customized with TTACS Hanger,

TTACS bonnet and TTACS gate of the

valve.

• The control line hanger is installed

inside the tubing and land at No-go

profile of the TTACS LMV.

• The substitute SCSSV will be deployed

inside the tubing and suspended by a

stainless-steel control line tubing and

is set to the dedicated setting depth

• Deployment using single run control

line with the TTACS SCSSV
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Model: TTACS SYSTEM 

Pressure Rating: 5000 psi 

Bore Diameter Size: 3.125 Inch 

Gate Valve Bore Size: 2.562 Inch 

Sealing Type: 

Hanger – O-Ring 

Stem Packing – Packing 

Gland, Metal to Metal 

Conveyance Method: Air Operated Winch & GS Tool 

Installation Method 

• The Lower Master Valve (LMV)

of the Christmas Tree will be

modified to install the TTACS

system.

• A downhole SCSSV or insert

valve will be deployed using air

operated winch inside the

completion tubing and

suspended by a control line

tubing

• The control line tubing is

then terminated and

suspended at the TTACS

Gate & Hanger
FLAPPER BARRIER 

Metal-To-Metal Sealing 

FAIL SAFE SYSTEM 

Surface activated hydraulic 

control 

PACKING ELEMENT 

Pressure isolation anywhere in 

tubing 

EXTERNAL SLIPS 

Provide secure anchoring in 

tubing 

CONTROL LINE 

TTACS Insert valve RIH using 

control line 

CONTROL LINE PORT 

Hydraulic control line termination port. 

TTACS GATE 

Designed to provide termination/ communication port of the 

hydraulic control line to the system and provide mean for 

hanger profile. 

TTACS HANGER 

Designed to hang the control line and provide 

communication path of hydraulic control line to the system. 

TTACS BONNET 

Designed to allow communication of hydraulic control line 

to the TTACS system.  
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 EMPOWER   
BI-DIRECTIONAL PLUG (MY-EBP) 

It is typical that in a life of a well that it becomes 

necessary to install a BPV plug to either 

remove or replace a Christmas tree or to 

rectify the lower master valve assembly of the 

Christmas tree. Nevertheless, with 

conventional BPV plugs, it lacks the capability 

to hold pressure from both upstream and 

downstream of the BPV plug especially during 

testing of blowout preventers (BOP) and 

Christmas tree assembly.  

Typically, a two-way check valve (TWCV) will 

be used in the above applications. However, 

TWCV has some limitations such as the need 

for a minimum operating pressure, unreliable 

pressure equalization and a lower sealing 

performance. In addition, TWCV may not be 

considered as an isolation barrier (depending 

on location and clients’ requirement). 

REDUCING 

COMPLETION & WELL 

INTERVENTION 

OPERATION TIME 

In according with this, in collaboration with 

PETRONAS Carigali Sdn. Bhd. 

(PCSB), Essem Corporation has 

designed the EMPOWER Bi-Directional 

Plug (my-EBP). This product has almost all 

the advantages as to conventional BPV 

and TWCV. With the application of the my-

EBP, upstream well and downstream test 

pressure can be safely established, while 

providing the highest operation efficiency.  

Designed for ideal performance, 

efficiency and reliability. 

Features & Benefits 

• Isolation Barrier

• Upstream & Downstream sealing capabilities

• Single run to save time while N/D & N/U

drilling BOP stack & Christmas Tree Allow

repairs without killing the well

• Allow pressure equalization

• Conveyed using a BPV lubricator

• Reduce well downtime
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MODEL: EMPOWER BI-DIRECTIONAL PLUG (MY-EBP) 

Max Operating 

Pressure: 
5000 psi 

Temperature Rating: U Class - 0 to 250 deg. F 

Size: 3” 

Type: H-Type

Material: Carbon Steel AISI 4130 

Elastomer Material: HNBR 

Design Compliance: API 6A 

Conveyance & 

Retrieval Tool: 
BPV Lubricator or Dry Rod 

Weight: 5kg for 3” nom 

Dimensions: Ø3.03” x 8.46” for 3” nom 

Capabilities: 
- Sealing pressure from both upstream and

downstream

- Allow pressure equalization

Installation Method 

• The my-EBP is set & retrieved at the

tubing hanger profile using a BPV

lubricator or dry rod

Applications 

• Drilling Blowout preventers (BOP) stack up

removal and installation

• Nipple up and down of Christmas tree

assembly

• Pressure test of Christmas tree assembly

& drilling BOP stack up

• Rectification of Christmas tree valves

without killing the well

• Surface barrier establishment
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RESTORING WELL INTEGRITY & PRODUCTION 

Re-establishing a safe access to bore 

cavity through jammed or inoperable 

valves for intervention operations. 

Valve failures such as being stuck, seized, jammed or 

inoperable are no longer considered rare or unusual in 

the oil and gas sector. These failures may be caused by 

multiple factors ranging from corrosion to mechanical 

issues of the valves. Nevertheless, these kind of valve 

failures have been known to affect the well integrity and 

production operation.  

In accordance with this, Essem Corporation has 

engineered a product that has been specifically designed 

to regain safe access to the wellbore by drilling through 

the fully or partially closed jammed valves.  By re-

establishing full access to the wellbore, any well 

intervention and valve corrective maintenance could be 

conducted safely and effectively. 

Features & Benefits 

• Small footprint

• Mobile unit for faster onsite installation

• Hydraulically operated rotary drive with vertical

feed system

• Suitable for onshore and offshore applications

• Safe and high-quality solution

• Live-well operating capability

• Capable of drilling a wide variety of valves
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Model: 
HIGH-PRESSURE GATE 

VALVE DRILLING UNIT 

Pressure Rating: 5000 psi 

Temperature 

Rating: 

U class –  

121 Deg. C (250 Deg. F) 

Sealing Type: Dynamic Seal 

Elastomers 

Material: 
Teflon / Nitrile / Viton 

Weight: 400 kg 

Dimension: 
200 cm x 50 cm x 50 cm  

(Height x Width x Length) 

Design Compliance: API 6A and NACE MR-0175 

Material: EE / FF class 

Capabilities: Drill up to 7” bore 

Stroke Length: 100 cm 

Operation 

• Dedicated control

panel for an efficient

and safer operation

• Pneumatic driven

pump allows use in

explosion-proof areas

• Multi-functional

controls

Installation Method 

• The Gate Valve Drilling Unit will be installed on the tree cap connection of the Christmas Tree.

• Prior to and during extension/retraction of the drill bit rod, the clamp is activated hydraulically

to ensure proper gripping of the drill bit rod.

• In order to extend/retract the drill bit rod, the double acting piston of the Gate Valve Drilling

Unit is operated by pneumatic air pressure.

• The rotation of the bit then driven by a hydraulic motor to ensure efficient torque energy to

the drill bit.
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ESSEM CORPORATION SDN. BHD. 

C-7-1 Block C, Melawati Corporate Centre,

Taman Melawati, 53100 Kuala Lumpur,

Malaysia. 

Tel: +603 4101 0200  Fax: +603 4101 0210 

Website: www.essemgroup.net 

Email: enquiry@essemgroup.net 

LinkedIn: www.linkedin.com/company/essemgroup 

Facebook: www.facebook.com/essemgroup 

Instagram: www.instagram.com/essem_group 

All rights reserved. 

 Sales of Essem Corporation products and services will be in accord solely with the terms and 

conditions contained in the contract between Esem Corporation and the customer that is 

applicable to the sale. 

No part of this catalogue may be reproduced, copied or transmitted in any form or by any 

means electronic or mechanical, including photocopy, recording, taping, or by any information 

storage and retrieval system, in English or in other languages, without written permission from 

the publisher. 

Empowering Quality Solutions. 

tel:%2B603%204108%203371
tel:%2B603%204107%204144
mailto:enquiry@essemgroup.net



