
Introduction

Purpose:
To provide a seamless, safe, and e�cient method for raising and lowering rig masts.

Innovation: Integration of a precision hydraulic cost saving products with advanced electrical monitoring.

Bene�ts:
Enhanced operational safety, minimized downtime, and comprehensive event documentation.

The system plays a critical role in incident investigations by providing a complete, timestamped recording of each

mast raising and lowering operation, enabling accurate root cause analysis of any accident or malfunction.

Additionally, it o�ers early detection of potential hydraulic cylinder issues, such as reduced performance or the

onset of internal leakage, allowing for timely maintenance before a major failure occurs.

Hydraulic System Overview

Rig-Integrated Equipment
Two high-capacity 3-stage telescopic hydraulic cylinders from the original rig design, dedicated to mast

raising and lowering.

Hydraulic Power Unit (HPU) rated at 60 kW, capable of delivering 35 GPM at 3000 psi, as per original rig

speci�cations

System Components
Rotary Gear Flow Divider for precise �uid distribution, ensuring synchronized cylinder movement.

Directional Control Valves (DCVs) and Counterbalance Valves (CBVs) for smooth, controlled, and safe

operation.

High-pressure rated hoses compliant with ISO VG-68 hydraulic oil standards.

Flow meters for real-time monitoring of hydraulic performance.

                             
                                 



Mast Cylinder Speci�cations Flow Rate and Extension Speed per Stage
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Safety Assurance
• All original rig safety devices ( HPU pump safety

relief valve, cylinder counterbalance ) are fully

retained, ensuring compliance with OEM speci�-

cations and maintaining the highest level of oper-

ational safety.

• Our system is engineered to function as a full

redundancy solution, utilizing the rig’s original

safety tools and protocols to guarantee safe, unin-

terrupted operation in the event of a primary

system failure.

Synchronization Principle
A rotary gear �ow divider ensures equal �ow to each cylinder. Mechani-

cally linked gears rotate at the same speed, delivering equal displace-

ment. This maintains synchronized extension and retraction of the cylin-

ders.

                             
                                 



Advantages of Synchronization
Maintenance & Safety
Notes

- 3-year overhaul at certi�ed workshop

- Annual NDT and pressure testing

- Inspect hoses, seals, and rods biweekly

- Bleed air before each operation

- Follow safety protocols during mainte-

nance

Hydraulic Components Overview

- Equal extension
of both cylinders

- Prevents
structural

misalignment

- Maintains
uniform pressure

distribution

- Enhances safety
and operational

efficiency

- Reduces
mechanical wear

and tear

- Predictable and
consistent

• Flow Divider: Ensures equal �ow to both cylinders
• 6-Position Valve Selector: Directs �ow to selected circuits
• 4/3 Directional Control Valve: Controls extend/retract of cylinders
• Flow Meters (3x): Monitor �ow to each cylinder and return
• Hoses: High-pressure rated, ISO VG-68 compatible

Hydraulic Flow
Path

• HPU delivers
35 GPM at
3000 psi.

• Flow enters
the 6-position
valve selector.

• Selector
directs flow to

mast raising
circuit.

• 4/3
directional

valve controls

                             
                                 



Synchronization
Mechanism

• Flow divider splits
flow equally to both

cylinders.

• Each path feeds one
3-stage telescopic

cylinder.

• Flow meters monitor
flow to each cylinder

and return.

• Ensures synchronized
extension regardless of

load imbalance.

Electrical &
Software
System

Dual high-precision gyroscope sensors monitor mast angles continuously on both sides.

Real-time processing detects any deviation between sides, triggering alarms as needed.

Alarm system hierarchy: Yellow (early warning), Red (critical action required).

Data logging of every raising/lowering cycle for performance analysis and incident investigation.

RTSP camera feed integration for live video display with on-screen deviation level indicator.

Customizable user interface showing mast status, sensor readings, and operational history.

Calibration tools to set reference angles before operation.

                             
                                 



Key Advantages of the
Integrated System

Our Cost Saving
Products

Superior safety: Hydraulic
precision combined with
electrical real-time
monitoring.

Innovative fusion of
mechanical
synchronization and
smart software analytics.

Detailed event recording
enables root cause
analysis in case of
incidents.

Enhanced productivity
through reduced
downtime and predictive
maintenance.

User-

The integrated mast raising and lowering system delivers unmatched reliability and safety.

Combining robust hydraulic engineering with intelligent monitoring ensures optimal performance.

Ideal for modern drilling rigs aiming to enhance safety, efficiency, and operational transparency.

Deliverables include Full operation manual, troubleshooting guide, animated hydraulic circuit video.

                             
                                 



Cost Saving PRODUCTS What you see:
TDN variation

1. TAN DELTA AND RRR FILTRATION
2.ALPHA SYSTEM FOR DIESEL AND GASENGINES
3. POWER FACTOR CORRECTION UNIT FOR DC RIGS
4. HYBRID ENERGY TECHNOLOGY (HET)

Tan Delta technology

•  To configure the Tan Delta OQSxsensor, oilprofiling is done to

correlate TDN with the change in oil parameters

•  Such correlated data base for 583 oil typesisprovided by Tan Delta

•  Unlike oth eroilquality sensors,Tan Delta employs FullScale Holistic(F-

SH)oil qualitydatafor eachspecificoil,by incorporating all the belowmen-

tioned parameters in TDN:

1.TAN changes (Total acid number)
2.TBN changes (Total base
number)
3.Additive depletion
4.Particulate contamination
5.Water ingress

6.Fluids or chemical contamina-
tion
7.Viscosity changes
8.Incorrect oil changes
9.Temperature changes

                             
                                 



RRR �ltration
and TDN system

What you see: TDN
variation

OQMS technology consists of two main pillars:
1. Micro filtration system (RRR)
2. Real-time oil condition monitoring system (Tan Delta)

TDN reflects the overall health of the oil on a scale of 1200-0.Higher
the number ,better is the oil quality.

TAN DELTA AND RRR FILTRATION

•Tan Delta is a global leader in real-time oil condition
monitoring products and solutions.
•Tan Delta employs oil quality sensors (OQSx) to detect oil condition
in real-time using patented technology.
•Principle of operation:

1. Tan Delta sensor generates an electric field within the oil
2. Ratio of capacitance and conductance of oil is calculated by the sensor
3. This ratio is compared with the Tan Delta oil database and a TDN (Tan Delta
Number) is generated
•TDN is a measure of exact oil quality and ranges from 0 to 1200 (higher the
better)

RRR MICRO FILTRATION

•RRR is an ofline oil filtration system that employs:

1. Bypass loop (kidney loop) to increase the effectiveness of filtration
2. Depth filtration technology to capture maximum number of con-
taminants
•Due to low pressure and constant flow within the cellulose filter (pat-
ented), performance of the system is highly eflcient (more than99.75 %
of all contaminants greater than 3µ are captured)

•  1200-Sensorinair

•  1000-Freshsealedoil

•  1000to600-Goodoil

•  600to300-Worn,replacementneeded

•  <300-Debrisoftheoilshallcause

Hampering to the engine(Immediate oil Change is required)

Along with TDN, Tan Delta display provides rate of Change of oil quali-

ty(ROC)with time and oil temperature.

                             
                                 



Data monitoring
options

Tan Delta provides the below-mentioned oil quality data monitoring
options:
• Oil Quality Display Express (OQDe)
• Oil Quality Display Professional (OQDp)
• Monitoring on PC or Laptop
• Wireless remote monitoring through Cloud
• Analog (4-20 mA) to a PLC
• MODbus(RS485) and CANbus

Oil analysis results post RRR
installation

Cost Bene�t Analysis
Direct Savings

• Oil tank capacity -400 liters of engine lube oil
• Estimated running hours during pilot project -2000 hours
• Pilot project tenure –4 months
• Existing oil replacement interval -1000 hours
• Landed cost of oil on board -$2.2/liter
• OQMS has helped to extend oil life to 2000 hours
• OQMS has helped to save cost of one oil replacement over a period of 4 months
• Savings on lube oil expenses over a period of 4 months by using OQMS -400 * 2.2 = $880
• Average engine running hours per year -6000 hours
• Currently lube oil is being replaced six times a year
• OQMS helps to extend oil life by 2X times
• In a year cost of three oil replacements can be saved using OQMS
• Estimated savings on lube oil expenses in 1 year (per engine) by using OQMS -880 *3 = $2,640
• Estimated savings on lube oil expenses in 1 year (per rig with 4 engines) by using OQMS -880

*3 *4 = $10,560

In addition to the above direct savings achieved

by using OQMS, further savings (around 30% )

can be achieved on the life cycle cost of the

engine by using our engine diagnostic solution .

This is an early warning non-invasive system & by

using two MPU, we can help you to identify the

cylinder speci�c engine condition from outside.

This will help you to eliminate breakdowns, post-

pone overhauls (with complete peace of mind) &

at extended running hours do the bare minimum

changes required rather than going for a conven-

tional overhauling list.

                             
                                 



ALPHA SYSTEM FOR DIESEL
AND GAS ENGINES

•Principle –Measurement of Torsional Vibration and analysis of itsvaria-

tion through statistical and mathematical computation

•To derive component speci�c and overall engine health indicators.

•MPU measures the Torsional vibration

•TDC Sensor references the cylinders

alpha GENSET:
Module consists of :

• Diesel Engine Analysis

• Alternator Analysis

Installation :
• Two MPUs to be installed on the Engine

• One MPU to be installed on the Alternator

• Current Monitoring Sensor on switchboard

The Technology
Principle-Measurement of Torsional Vibration and analysis of it’s vari-

ation through statistical and mathematical computation to derive

component t speci�c and overall engine health indicators.

1st MPU measures the Torsional Vibration at Engine Crankshaft

2nd MPU at TDC references the cylinders

3rd MPU measures Torsional Vibration at Alternator

                             
                                 



Diesel Engine Indicators

COST SAVING

OVERALL INDICATORS

Diesel Engine Indicators
CYLINDER SPECIFIC HEALTH INDICATORS

• Mechanical Health

• Operating Condition

• Mechanical Stresses

• Stresses on foundation

• Torsional Angle

• Power in KW

Power

650
KW

• 12 Month Rental Contract

• We have o�ered here a 12-month rental model considering 10 engines in two close rigs

• Per month rental price -2300 USD + taxes (if any)

• Installation & Commissioning charges -1800 USD, one time + taxes (if any)

• Inclusions in above price;

• Alpha diagnostic tool & necessary hardware for monitoring the engines

• We have considered here 100 meters of cable. If any additional, same will be chargeable as per

actual

                             
                                 



Diesel Engine Indicators POWER FACTOR CORRECTION AND FUEL
CONSUMPTION REDUCTION

• Reduction in Maintenance Cost

• Through this solution, ADNOC will be able to identify the cylinder speci�c health of the

engine & based on the prediction, they can do the bare minimum overhaul required

rather than going for a conventional overhaul. From our experience, we have seen that it

helps to save at least 30%to 40%on their overhauls

• In addition to the above the downtime on overhaul is also saved

• This is an early warning solution & hence this will help you to identify any upcoming

failure well in advance. This will help to reduce inventory carrying cost as now with the

prediction from our system, further maintenance can be planned accordingly

• Enhanced Reliability

• Completely eliminates chances of any breakdown

Bene�ts

•When connected to DC rig and By setting PF value to
%90 then the e�ciency will be increased and rig will
run like an AC rig with VFD Drives  with much less Fuel
consumption.

•The amount of Saving and other bene�ts will
depend on how low the power factor goes down and
the time it remains on low  PF.

Power Factor Correction and Fuel Consumption Reduction

E�cient energy management is critical to reducing opera-
tional costs and ensuring sustainable performance. Power
Factor Correction (PFC) plays a vital role in improving the
e�ciency of electrical systems by reducing reactive power
demand, stabilizing voltage levels, and lowering electrical
losses. By optimizing the power factor, industries can sig-
ni�cantly decrease their utility costs, extend equipment
lifespan, and enhance overall system reliability.

                             
                                 



PF Correction For DC Rigs Big Window
for savings

AHF Filtration for AC / DC Rigs

Our Solution for SVG PF Correction has integrated AHF with it to

cancel

5,7, 11,13 Harmonics reducing THDvbelow 5%

We have proven saving of 900 liters per day (20%)

We have a proven average saving of 500 engine hours per month

reducing

service and maintenance cost by a considerable factor

Dedicated AHF for DC or AC Rigs

Design can be customized based on Rig speci�c  Harmonic Survey

Solution can be a full size 20 feet container or a panel placed inside

power house.

Solution can be tuned and customized to select the anti-harmonics

number to match current loads harmonics.

Auto function to match and cancel any harmonics up to 51stto

bring down THD for (voltage, current) to comply with IEEE 519 stan-

dard.

Solution can be designed to mitigate HARMONICS OF 600 vac Main

AC BUS or 480 VAC or even for 208VAC lighting and control bus and

also for rig camp if fed from rig power.

                             
                                 



HYBRID ENERGY TECH-
NOLOGY (HET)

HET ESS for AC / DC
Rigs with KER

The new HET Energy Storage Container from Al Nukhba is a very effective

fuel saving and cost reduction tool that works with continuous switching

cycle for any local diesel power generation system.

Due to the nature of the free energy produced from Draw Works (Hoist),

while moving down, HET can catch and store this free  energy and reuse it

again when Draw works starts moving up; Preventing engines sudden ramp-

ing/loading.

Oil Rigs “particularly small size AC drilling rigs and workover rigs”, are the

best example where HET could be

applied and offers

•Maximum fuel savings

•Reduced engine running hours.

•Reduced engines maintenance cost.

•Reduced initial cost for power control

houses

Hybrid Energy Technology is based on ESS ( Energy storage Systems),

Basically LION  Battery modules  monitored by BMS and controlled by

Smart EMS ( Energy management System)

                             
                                 



Bene�ts of HET ESS for
AC / DC Rigs with KER

Uses Draw works Kinetic energy and store it in batteries for AC rigs  eliminating

bad reputed resistor banks and choppers.

Cancel completely engine ramping (in DC/AC Rigs) for draw works pick up as

this sudden load will be covered from ESS.

We think that total cost of owner ship for owning And running ESS container

over time is considerably lower than Owning Engine Set.

Also, toward the end of asset life ,  it seems that engine can be totally disposed

while ESS container have relatively much higher Asset life as it only needs bat-

tery replacement.

When Comparing NPT and down time , our ESS as a static generators have rela-

tively very low NPT per year when compared to Rotating Genset.

Conclusion :

Owning ESS as Static generator replacing Genset in load varying application like

drilling is much more cost effective and can save more than 30% of the running

cost.

                             
                                 



Outdoor Cooling
System Misting System Layout

Introduction to Outdoor Cooling

Outdoor cooling systems use fog to reduce temperatures for people in covered

or open spaces.

A properly designed system can provide dramatic temperature reductions by

surrounding all open sides of the area.

                             
                                 



System Design Considerations
- Ambient temperature

- Relative humidity

- Covered or open area

- Mounting height of the line

- Structures affecting airflow

- Directional exposure (N, E, S, W)

- Normal wind conditions

- Desired effect from the system

Clean Air Motor Blower
The Problem Our Solution

• Motors exposed to sand, dust,
and moisture

• Frequent maintenance and
downtime

• Reduced service life and reli-
ability

• Self-cleaning blower system
• Continuous clean airflow
• Protects motors from dust &

moisture
• Cuts downtime and costs

How It Works

Two-stage filtration system
Removes particles and moisture
Delivers clean air to the motor

                             
                                 



Key Features &
Bene�ts

Applications

• Element-less design → Low maintenance
• 90%+ filtration efficiency
• Durable build for long service life
• TEFC / XP enclosures
• Steel or stainless steel options

• Top Drive Motors
• Horizontal traction motors
• DC & AC drilling motors
• Heavy-duty equipment

Technical Specs

Competitive Advantage

• Horsepower: 5 HP standard
• RPM: 3600 (1800 quiet model available)
• Filtration: Dual-stage system
• Material: Steel / Stainless Steel
• Enclosures: TEFC / XP Cast Iron
• Voltage: Multiple options

• Standard blowers clog quickly
•  CleanAir removes 90%+ particles
• Protects against dust and moisture
• Extends motor life and uptime

                             
                                 



BROCHURE
DESIGNContact Us

Al khuair , Muscat , Oman

P : +968 7709 3791

E : mohamed.mahmoud@interbsnsexpert.om


