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p) INTRODUCTION

CALAYA ENGINEERING SERVICES LTD is a limited liability company incorporated
under the law of the federal republic of Nigeria, Republic of Equatorial Guinea,
Congo Brazzaville and Angola. We are an Engineering and oil & gas service
provider in Nigeria, other African countries. We also specialize in training and
Certification in Non Destructive Testing (NDT) using the American Society of Non-
Destructive Testing (ASNT) standards, have strategically partnered with other

leading agencies around the globe to conduct these different location around
Africa.




RS CLARE TECHNOLOGY
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RS Clare Technology: L=y @ S Prva
Is one of the Industry’s most successful S QR 7 = o s s e s

and most widely used lubricant/sealant for |

gate, ball and plug valves. It was designed T -

to provide exceptional performance across |
the widest range of well operating |
conditions, processes valves and flow line
valves applications. It holds a large field
success testimonials and performance
reports and is widely acknowledged across
the industry by Field Operators, Drilling
Contractors, Well Intervention and
Workover Companies.
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OBIJECTIVE @

* To build a long lasting well control and intervention solution in
the Oil and Gas industries throughout the world.

* To reduce downtime in well operations in the oil & gas
industry.

* To help in cost reduction in well intervention operations.

* To provide field proven lasting solution to leaking valves and
flowlines.



VALVE LUBRICANT 601

RS Clare 601 provides long lasting lubrication solution and is
suitable for all valve lubrication as its hydrocarbon resistance
gives it the ability to remain in the valve cavity and ensure
operational protection to the valve’s critical internal
com pO ne ntS . Valve Lubricant 601

Valve Lubricant 601 delivers operational cost savings across key
areas by achieving:

 Reduced spend on replacement valve components or
replacement valves

 Less downtime and NPT due to maintenance

 Decreased downtime during well procedures and intervention RS Clare & (0
jobs

* A reduction in expenditure on grease by remaining in the cavity

and permitting increased re-lubrication intervals, thereby
reducing spend on maintenance activity

WL VS E501

MNovat 10N since 1748




VIEW OF RS CLARE LUBRICANT AND STANDARD SERVICE LUBRICANT
SUBMERGED IN HYDROCARBON




VALVE SEALANT 701 - DAMAGED GATE VALVE
SEALANT =

e Valve Sealant 701 provides superior sealing
performance for leaking gate; designed to further
expand on the sealing performance that has been
achieved with Valve Lubricant 601. Valve Sealant
701 is a corrective maintenance solution.

Gate valves leak when there is damage across the
sealing surfaces of the gate or seats, in the form of
galling, scoring or cutting. Valve Sealant 701 sealing
particles help to fill the damaged area and assisting
the valve to hold pressure across the seal system so
that operations can continue with limited down
time.




? FIELD PROVEN FOR THE EMERGENCY ISOLATION ‘//

e OF LEAKING GATE VALVES:

* Able to seal gate, ball, plug, process and flowline valves which have
moderate to severe damage on the gate and seats.

* Proven in pressure test workshop by using purposely cut seats in the
test valve.

* Performance proven in field deployment with successes documented

where previous attempts to seal the valve with other sealant products
have failed.

* Does not harden like other sealants offering consistently good

lubrication qualities in conjunction with its market leading sealing
capabilities.
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RESTORING VALVE INTEGRITYY ON A NUMBER OF
DIFFERENT OEM VALVES
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SUPPORTING VALVE INTEGRITY DURING FLOW BACK FOR
DRILLING COMPANY
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VALVE SEALANT 7017 SEALS ALL
LEAKING VALVES

PREVENTATIVE MAINTENANCE AND
REGAINING VALVE INTEGRITY FOR
DRILLING COMPANY




SOME CASE STUDY

VALVE SEALANT 701 RESTORES WELL INTEGRITY TO ENABLE VALVE
REPLACEMENT FOR XMAS TREE WING VALVE

The Situation

The operator was experiencing more frequent instances of Non-
Production Time (NPT) and unscheduled maintenance, resulting

In loss of production due to their incumbent grease washing out
of the valve cavity. Inspections from the third-party maintenance
provider highlighted remnant grease In the cavity hardening after

opening the valve bonnets for inspection, resulting in costly
unscheduled maintenance.

Further concerns regarding leakages and staff exposures from an
Environmental Health and Safety (EHS) perspective encouraged
the IOC’s well integrity manager to explore other valve lubricants.




The Solution

The well integrity team were focused on trialing a highly adhesive, hydrocarbon resistant valve grease
that would withstand produced well fluids and remain in the valve cavity to protect its components.

A field trial of Valve Lubricant 601™ was initiated to run side-by-side with the operators’ incumbent valve
lubricant to assess like for like performance and the results were compelling. Following RS Clare’s
recommended injection and greasing protocols, the field engineers reported a significant improvement in
cavity retention and Valve Lubricant 601™ did not harden under the same operating conditions as the
competitor lubricant, instead it remained grease like due to its excellent resistance to all chemicals and
hydrocarbons encountered in the produced fluids. The field trial successfully proved 601’s ability to
reduce NPT and maintenance costs where the incumbent valve grease had been unsuccessful.

The operator also reported being able to extend their re-greasing intervals from 6 months to 12 months
thanks to Valve Lubricant 601’s stable and reliable performance, reducing the volume of grease
consumed and the amount of downtime needed for grease crews to regrease the valves, in addition to
the maintenance cost savings for unscheduled corrective maintenance and replacement valve
components. The capability to extend maintenance intervals has proven to be extremely valuable for our
customer, particularly during the global pandemic where operators faced significant challenges gaining
access to undertake routine maintenance. The less frequent mobilization of staff and equipment along
with the reduction in maintenance costs resulted in substantial cost savings, and the extended
production intervals are an added benefit.




MULTIPLE PASSING VALVES SEALED AFTER INJECTION OF
VALVE LUBRICANT 601TM FOR ADCO, BAB FIELD — ABU DHABI

The Situation

ADCO were experiencing Issues
operating valves and reported
passing valves in several wells
throughout the Bab field.

Their incumbent valve lubricant

was not able to provide an
effective preventative
maintenance solution to preserve
valve functionality and prevent
leakage.




The Solution
ADCO discussed their operational problems with an RS Clare Technical Sales Engineer and
Valve Lubricant 601™ was offered as a high performance, capable solution. A field trial of was

agreed to inject 601 into Gas Well’'s Bb-195, 373 and 466. The original results can be seen
below:

After injecting Valve Lubricant
601™ into the valves on the 3
wellheads that had all been passing,
the passing stopped and operatives
found the valves easier to operate.

They continued to monitor the valves
for 2 months and all results reported
from the trial were favourable. The
same trials were then conducted for
two oil production wells and
operatives reported the positive same
results, with Valve Lubricant

601™ successfully able to stop the
leaks and improve ease of valve
operation.




SPDC - STOG field to Valve Sealant 701 to help establish

barriers for intervention work

The Situation

The SPDC Nigeria Forcados and Escravos asset is a
mature oil, gas and condensate producing field. The
produced gas and fluids contain small concentrations
of H2S, CO2 and chlorides ++. The Xmas trees are a
combination of Cameron, FMC & kvaerner 5K and 10K
Y-blocks. The Sl pressures are less than 20% of the
equipment ratings.

Over the years a maintenance program was
implemented to ensure the X-mas trees were greased
on a regular basis (every 6 months) with, “standard
grease” as recommended. Issues arose when trying to
establish barriers for intervention work as per SPDC
policy on the aging Xmas tree valves.

SPDC CSR found that the only way to achieve the
required barriers was to have a Sealant crew work on
the Xmas tree valves just prior to performing the
intervention (usually the same day) and keep the crew B\ ; |
on location in case they were needed. | ? \./ \._Rs CI#/




The Solution

During the ‘grease investigation period’ SPDC started a CT STOG (Coil Tubing
Intervention) program where barriers were required almost on a daily basis. Once
they started using Valve Sealant 701 they found that they no longer needed to
grease the Xmas tree valves afterwards, in fact we could grease it two weeks prior
and still achieve the required barriers. During CT Well Intervention operations,
they also no longer had to keep grease and pumping equipment on location and
rarely had to grease the X-mas tree during operations.

Due to the excellent performance of Valve Sealant 701, management decided to
switch to Valve Sealant 701 throughout the field. Huge cost savings have been
delivered as a result, and SPDC continue to use VL/VS 601/701 in this field and
many more regions across the globe.

 “We have found that since the X-mas tree valves do not require as much grease
due to the fact that Valve Lubricant 601 does not washout. We were also able to

maintain the barriers when needed and failures on leak off tests have diminished
immensely”




Addax Petroleum - Valve Sealant 701 to establish

barriers for Slickline operations

The Situation

During Addax Petroleum Izombe
(OML 124) slickline operation for
WRSCSSSV change out on Well 1Z-
1LS of Vetco Gray (11”X 3'/8X 3Y/8X

carried out integrity check on Xmas
tree valves and noticed the Swab
Valve passing @600psi-1200psi in
2mins, Master Valves both passing
@600psi-1200psi in 5mins.




The Solution

Calaya Sealant team were contacted to carryout sealing of the passing
valves to create a barrier for slickline operations. After pumping high
grade RS Clare 701 valve sealant on Xmas tree valves, they were tested

anc
Slic

confirmed ok and holding in 10mins.
line rigged up and carried out the WRSCSSSV change out and the

Addax company man confirmed the integrity of the valves were

retained till the end of the whole operation on the well.

Addax Petroleum has always been using Calaya wellhead maintenance
team for 1st and 2nd line wellhead maintenance on all their wells. The

use
nEl
Y=F!

of RS Clare Valve Lubricant 601 has been using for routine
ntenance every 6 months and the deployment of RS Clare Valve
lant 701 for all the passing valves to keep the valves integrity at all

times.




OTHER CASE STUDIES IN NIGERIA

SPDC Nigeria (Gbaran) - Valve Sealant 701 to establish barriers
for BHP Survey

NAOC (Land and Swamp location) — 601 Valve Lubricant for
routine maintenance operations

NLNG (Bonny Facility) — Greasing and Leak Sealing of GTS-4
Critical Components

West African Gas Pipeline Company Limited (WAPCo) — 30”
Station Manual Gate Valve Leak Sealing

Mobil Producing Nigeria Unlimited — Field Trial
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COST ANALYSIS FOR WELL INTERVENTION/VALVES MAINTENANCE /
COMPARED WITH THE USE OF RS CLARE TECHNOLOGY:

e

* In well intervention operation the cost of mobilizing lubricator, self-loader, NRV,
etc, to establish a barrier before any replacement can be done is very huge. Also
looking at the cost of valves and valves components, and sometimes where
there’s no barrier it involves killing the well and nippling down Xmas tree before
any replacement can be achieved. Most times these activities can take weeks or
months before completion thereby increasing downtime and non-productive
time (NPT).

* Hence with the deployment of RS Clare Technology in well intervention cost of
operation/maintenance is reduced as there’s no need for establishing barrier or

killing of well as RS Clare does not require both. Less downtime and NPT due to
maintenance because it does not take up to two hours to seal a valve.
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It will reduce cost on replacement of valve component or replacement of valves and also
guarantee to reduce the operational cost associated with leaking gate, ball, plug, process and
flowline valves.

For instants, if the budget for well intervention operation, process and flowline valve
maintenance is to be $500,000.00 in a year. With the deployment of RS Clare product half of the
amount budgeted will be enough to achieve the desired goal with less downtime and NPT.

Our RS Clare product has been successfully deployed to several of our client’s fields as our
contracts with them are still valid (running) ranging from Shell Petroleum Development
Company, Nigeria Agip Oil Company, Addax Petroleum and Nigeria LNG Limited. Where it has
provided exceptional performance, success thereby eradicate the frequent replacement of
valves, saves downtime during their operations and equally promote profit as documented in the
field report below.



BENEFITS USING RS CLARE /
TECHNOLOGY

e

* Reduced cost on replacement of valve components or replacement valves

* Less downtime and NPT due to maintenance
 Decreased downtime during well procedures and intervention jobs

* Areduction in expenditure on grease by remaining in the cavity and
permitting increased re-lubrication intervals, thereby reducing spend on
maintenance activity

* Able to seal gate, ball, plug, process and flowline valves which have
moderate to severe damage on the gate and seats.

e guaranteed to reduce the operational costs associated with leaking valves.
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WORSHOP ILLUSTRATION OF RS CLARE SEALANT/LUBRICANT TECHNOLOGY
ON MANUAL GATE VALVES...
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CALAYA PERSONNEL GREASING A FLOW

STATION BALL VALVES




PROJECT PICTURE GALLERY AT SPDC WELLHEAD




PROJECT PICTURE GALLERY AT ADDAX WELLHEAD




OIL & GAS recumcat nara seer

VYWorld leaders in valve integrity
Innovating for tomorrow

VALVE LUBRICAINT 601

Synthetic valve lubricant and sealant

NLGHE 2
Description Typical Characteristics
Valve Lubrcant 601 is a specially formuiasted wvalve Appearance Visaxad Smmooth. adhesive
lubricant bbased omn a fully synthetic oll ana
incorporating an advanced cormrosion inhibiton Colour Visuad Biacki/iGrey
sSysiern and an inorganic thickener
Vvalve Lubncant &0 1 contaans special extreme Thickener Inorganc (mon-socap)
pressure and anti-wear addithves and combined wath = E
a2 base oil of very hagh filrm s‘tren?m dispiays Temperature Range -20°F 10 4S0°F
excedbent brnicating propertses. he special texaure
provides maximurrm adhesion 1o all metal surfaces Penaetration at 25C I s0 265-295
even when sulbectaed 1o very high pressures
Drop FPoint P 396 Non-melteng

Applications 4 -Sall Weld Load i 239 | —e2oxg

= o r Low Temperature Pumpable manually
Valve Luboscant &0 171 has been feld proven all over Performance™ at —23°F

thhe worid sn gate and plug vaives used s Ccrude ol
Nnatural gas producthion and pepaeine eguaperment
FParticuissty sullable for use where sour crude and Base Oil Characteristics

gas. acas, sand slurries and difficult condensaltes
are encountered . SBase Filuld Type _ Syntheaetic

Valve Lubmncant SO 1T 1s fully compatibie with our
Valve Lubrncant 01 and Valve Sealant 7017 range. Resistance

- 20% frac acid (HCI)
Features and Benefits - Crode oil, natural gas and condensate
- Dieseal fusl
- Currently used to seal McEwoy valves = Drieng mods
- Highly adanesive . will remain n the valwe cawvity = ::S ERNRER LQ:
wnder hegh presswusre condibons = - EENCHBEENN M
- Salt waternbrines
- Highly chemascally resistam - Sieoem
- Highly resisiant 1o oxidabon and will notl narden en
usSe * Pumpabiny temperasture ranges refer 10 reassonablds
» - o “~5 " g X
- Multipie OEM approwvais - number of mbricamnts g‘z‘;t;ﬁ-‘\e?r—:&;%ﬂ ues‘zgr:?fjast.;’n’ale -3 FPumng
reguired can be reduced o = o

Proven o seal ohaa valves st 15 000 osd
Wide cperabonal termpearature range

FPAL ¥y RS Clare & Co Ltd

ermDoweres Oy Achilles mNnovation sSnoe 1748



OIL & GAS

World leaders in valve integrity

Innovating for tomorrow
VALVE SEALANT 701
Heavy duty valve sealant

NLGI 2

Introduction

API 6A gate valves are designed to achieve a metal
to metal seal between the gate and seat. In some
cases the seal surfaces can be damaged, either
because of insufficient preventative maintenance,
poor choice of service lubricant, ardous operating
conditions or a combination of all.

INn such cases Valve Sealant 701 may be injected into
the valve cavity, to assist in achieving a seal across
the gate or seat surfaces. The ability of any sealant to
provide a seal which will sustain full wellhead
pressure, depends upon its performance and the
specific condition of the valve components. VValve
Sealant 701 is field proven as highly effective.

Valve sealant 701 is specially formulated heavy
duty valve sealant. In full scale valve testing, it
has been proven to seal a severely leaking
valve. Valve Sealant 701 is fully resistant to all
types of produced hydrocarbons and also to
high levels of HzS and CO-.

Valve Sealant 701°s physical texture and high
metal adhesion promotes extended cavity
retention. VValve Sealant 701 also has enhanced
lubricating properties to protect the sealing
surfaces during further functioning of the valve
under high differential pressures.

Valve Sealant 701 is fully compatible with our
Valve Lubricant 601 and Valve Sealant 701 range.

Applications

Valve Sealant 701 should be used in gate valves
with moderate to severe leaks where the use of
Valve Lubricant 601 has not been successful in
assisting the valve to hold pressure.

Valve Lubricant 701 may be injected into plug
and ball valves in an attempt to assist with
emergency sealing and it is also able to be
pumped by high pressure pumps.

TECHNICAL DATA SHEET

Quality Standards:
ISO 9001:2015
1ISO 14001: 2015
Issue Date—February 2017
Revision—00

Valve Sealant 701 has been tested in an API 6A
gate valve with a severely damaged seat
component deliberately cut to a depth of 1L..5mm.
Valve Sealant 701 was able to hold 5,000 psi
which is the pressure limit of a valve.

Note— A leading valve sealant was tested
alongside VValve Sealant 701, in the same test the
valve sealant would not even assist the valve to
pressure up. A test report is available on request.

Typical Characteristics

Appearance Visual Adhesive

Colour Visual Black/Grey
Thickener Inorganic (non-soap)
Temperature Range O°F to 350°F

Drop Point IP 396 Non-melting

4-Ball Weld Load P 239 =>620kg

Base Oil Characteristics

Synthetic

The injection of a sealant is a temporary measure.
The valve is leaking due to physical damage to the
sealing surfaces, the valve or its components
should be changed out at the earliest opportunity.
The sealant may be employed to assist in
regaining integrity so well intervention operations
can be carried out in a cost-effective manner.
Valve Sealant 701 can be pumped by high
pressure pumps—please contact RS Clare for
pump specification advice.

Important Note

Itis the sole decision of the operator if a sealant is employed to assist to restore or maintain the integrity of a valve as a well barrier. *Prior to injecting 701,
the operator should identify the exact make, model and pressure rating of the gate valve, and confirm the arrangement of the sealant injection fitting(s) in

the valve’s bonnet. If a buried check valve is present please utilise 701-L.

The information contained herein may change.

Whilst every care is taken to ensure the accuracy

f the material contained in thi lletin, no
FrAl of the material contained s bulletin,
empowered by achittes ability can be assumed for the information given.

For specific, current information please contact

Clare fiald caloe ctaff

¥y RS Clare & Co Ltd

INnmMovation since 1748



é CONCLUSION @

* The introduction of RS Clare Technology (lubricant/Sealant) to your
facility will eradicate the frequent replacement of valves, saves
downtime during operation and equally promote profit. Calaya

engineering is always ready to offer these unique services anytime we
are called upon.



INSTITUTE OF OIL & GAS RESEARCH
& HYDROCARBON STUDIES
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VIEW OF RS CLARE LUBRICANTS IN CALAYA WAREHOUSE
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) OTHER CALAYA SERVICES...

- WELL COMPLETION/WELLHEAD MAINTENANCE
- SURFACE CONTROLLED SUB-SURFACE SAFETY VALVES (SCSSSV) INTEGRITY CHECK
- AUTO CORROSSION MAPPING OF VESSELS, PIPES AND TANKS

- ELECTRICAL MAINTENANCE SERVICES

- ONLINE CALIBRATION (TANKS, PRV, PSV, ETC.)

-  FACILITY ASSETS INTEGRITY MANAGEMENT SERVICES (NDT)

- INTELLIGENT PIGGING (UT, MTL)

- INTERNAL CORROSION/CATHODIC PROTECTION

- CONSTRUCTION AND FABRICATION

- OIL TOOLS/FISHING RENTALS

- DOWNHOLE SERVICES

-  MARINE SERVICES/DAILY SUPPORT SERVICES

- METAL MAGNETIC MEMORY

- DCVG (COATING DEFECT SURVEY AND REPAIR)

- HYDRO JETTING CLEANING OF TANKS, TEST SEPERATOR, PIPES AND PLATFORMS
- PROCUREMENT

- RIG OPERATION (HYDRAULIC PULLING UNIT)

- ETC........
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