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OFFSHORE TECHNOLOGY

We solve fluid challenges
at their deepest level
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Working harder and deeper - all
the way down to the bottom line

Products That Set Industry
Standards

Houghton Offshore Technology’s specialty hydraulic
and control fluids are applied in Shelf and Deepwater
drilling, and subsea production. Our products are
recognized as industry standards:

* STACK-MAGIC BOP control fluids
e H OUGHTO-SAFE Riser Tensioner hydraulic fluids
o STACK GUARD Test and Preservation fluids
¢ AQUALINK Subsea Production System control fluids
e RUST VETO Corrosion Preventatives /
Storage Compounds

Houghton focuses on providing solutions that keep
our customers ahead of the game. Our products are
formulated with additives that provide not only
superior engineering performance but also best-in-
class environmental compliance. This combination is
essential to meet the ever-toughening challenges our
customers face in maximizing operational effectiveness
in mission-critical deepwater drilling and subsea
production equipment.

Feature Benefit System Impact

Lubricate moving surfaces Minimize friction, heat, wear Eliminate upsets, failures, downtime
Mitigate metal corrosion Minimize metal loss Minimize maintenance requirements
Mitigate biological growth Control system fouling Minimize component replacement
Tolerate water hardness Minimize solids precipitation Extend high-dollar equipment life
Tolerate seawater contamination Minimize solids precipitation Maximize operational effectiveness
Provide seal compatibility Prevent elastomer damage Reduce operational risk
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STACK-MAGIC BOP Control Fluids

Houghton'’s Stack-Magic BOP control fluids have led in
market share since Deepwater drilling began. At peak
Floater fleet of ~300 Rigs in 2013, over 200 used Stack-
Magic fluids. Stack-Magic ECO-Fv2 delivers a unique
combination of high technical performance with lead
environmental compliance, supporting its use in BOPs
on Rigs drilling in the harshest conditions. EPA, Cefas ‘D’
and NEMs “Yellow’ environmental approvals qualify
Houghton products to be truly globally applicable.

2016 saw the release of a bespoke control fluid solution
for Jack-Up BOPs and other surface stacks — Stack-
Magic Eco CLDS delivers high performance across all
technical attributes while achieving UK Cefas ‘E"and
Norway NEMs “Yellow-Y1" environmental ratings.

HOUGHTO-SAFE Tensioner Fluids

With over 20 years’ track record, Houghton’s Houghto-
Safe 273CTF has become an industry standard fluid. It
has delivered unequalled performance in mitigating
wear, corrosion, microbial growth and seal damage in
both Wireline and Direct Acting tensioner systems.

Houghto-Safe NL1 is a recent fluid development that
provides the elevated technical performance required
of newer, harder working Direct Acting Tensioner
systems. Innovative lubricity additives much enhance
friction and wear mitigation in tensioner cylinders;
advanced corrosion inhibitor and pH buffering pack-
ages serve to minimize metal loss and extend the
tensioner fluid life.

With learnings from NL1's development, Houghto-Safe
WL1 was tailor formulated to provide highly enhanced
fluid performance in Wireline Tensioner systems.

Low viscosity 'LV’ versions of NL1 and WL1 are available
for cold climate use.
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STACK GUARD Preservation Fluids

Houghton'’s Stack Guard preservation fluid has a long
history of providing exceptional protection to BOP
systems and components in storage both onshore and
offshore. Stack Guard contains lubricant additives, so
has been used with much success in factory BOP
system testing, where it may simply be left in the
system after testing to protect during storage and
transportation. A new testing solution will soon be
available combining:
« Alow cost test and preservation fluid with...
- A membrane separation process to reclaim test fluid
and recycle it to reduce fluid volume usage

Again, the fluid is simply left in the system after testing.
Thus protection is provided during both (1) testing and,
(2) storage & transportation, at low cost, with one fluid.

AQUALINK Subsea Control Fluids

Houghton’s Aqualink fluids are seen as clear leaders
in providing critical functionality in subsea control
systems: mitigation of wear, corrosion, microbial
growth and seal damage - rated up to Cefas ‘t’ of
minimal environmental impact. Our most widely
recommended fluid, Aqualink HT 804F ver2 may be
used in systems at up to 160°C. It is 100% compatible
with all competitive control fluids, so may be readily
used for top-up of existing systems.

RUST VETO Corrosion Preventives

Houghton'’s Rust Veto compounds are applied to
protect valuable tubular goods and threaded ends
from corrosion during storage and transportation.

By providing a physical and chemical barrier that
protects in hostile, oxidizing conditions, our wide range
of proven products, including standards such as Rust
Veto AS and Rust Veto 14, may be applied globally. Due
to increasing customer demand, a new product was
introduced in 2014 to protect the inner

surfaces of drilling riser while in
storage both onshore and
offshore. Rust Veto ENV has
a low environmental impact
formulation designed for
use in extremes of
climactic condition.




A basic overview of
the sample-taking process
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Fluid samples are to be taken periodically: BOP system
every month; RT system every 3 months

There are ~ 5 sample points for a BOP (including
potable make-up water)

There could be up to ~ 24 sample points for the RT
depending on the system; sample taking is

“w o n

staggered to “x” per month over 3 months.

On the rig, the maintenance system (software) provides
the instruction to take a sample, as required
every month / 3 months...

A separate instruction is provided for each sample

point; at the same time the system provides a
label for the sample bottle...

Contact Mento for questions or placing orders

ROUTINE

LABORATORY WORK REQUEST FORM

L]

See separate notes page for guidance in filling in form
To:
From: Date :

Company Name:
Machine Name
Capacity
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System Introduction or
Amendment (I or A):

]

Location:

Product:

Fill Date:

Proposed Frequency:

Circulation List:

Operation: [ |

Testing Required:
(To be agreed wilh laboratory)

Fluidcare (Graphical) or Control Limits:
Standard Report

Specific Requirements/
comments

Critical Parameters/
Comments

Report direct to
customer(Y/N):

To be completed by Laboratory personnel

Form No: Accepted by:
I \ \ [ I
Date: [ | |

Review Date:
Testing Agreed:

[ Frequency: [

Comments:

Houghton Laboratory Houghton plc - Beacon Road - Trafford Park -
Manchester M17 1AF UK

The label defines: RIG / EQUIPMENT / LOCATION ON
EQUIPMENT / SAMPLE POINT ID / FLUID TYPE /
DATE TAKEN

Sample(s) are taken; label(s) are attached; samples are
placed in Sample BOXES; BOXES are sent to

shore; BOXES are shipped

BOXES are emptied of sample bottles at Houghton,
filled with clean/empty bottles, and returned
immediately to the Rig (for the next set of samples)
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