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Compressors are Backbone of Natural Gas Industry
Major Applications

Gas Gathering Stations 

Collect gas from multiple wells. 

Increase pressure for transportation to processing plants. 

Gas Processing Plants 

Compress gas for dehydration, sweetening, LHC recovery, and purification. 

Pipeline Transmission 

Compressor stations installed every 100–200 km compensate for pressure losses. 

LNG Plants 

Multi-stage centrifugal compressors are used during liquefaction. 

Petrochemical & Fertilizer Plants 

Supply process gas at the required pressure for reactors and synthesis units. 

Gas Storage Facilities 

Compress gas for injection into underground reservoirs and retrieval during peak demand



Different Compressor Types 

Selection Criteria of Compressors

Compressor Type Typical Application Key Advantages

Centrifugal Compressor Pipelines, LNG, Gas Processing High flow capacity, continuous operation, low 
maintenance

Reciprocating Compressor High-pressure applications High pressure ratio, suitable for varying flow

Screw Compressor Utility and process services Compact, reliable, continuous operation

Axial Compressor Large gas turbines Very high flow rates and efficiency

Performance curves of Different 
Compressor Types 



Compressor Name Type Stage Drive Rating

Axial Air Compressor Centrifugal Single Stage Motor 29.2 MW

Product Compressor Centrifugal 3 Stage (2 LP Casing in 
Parallel, 2 HP in Series) Motor (VFD FED) 70% To 105 %. 33 MW

Ethylene Compressor Centrifugal 3 Stage Motor VFD 1.688MW

PSA Compressor Centrifugal 3 Stage Motor 3.530 MW

Membrane Compressor Centrifugal 3 Stage Motor 2.860 MW

Propylene Compressor Centrifugal 5 Stage Steam Turbine EHNK 40/56-
3(10653.5 KW) 10.65 MW

Heat Pump Compressor Centrifugal Single Stage Motor (VFD) 15.880 MW

Hydrogen Booster Compressor Reciprocating 02 Stage Motor 230 kW 1000 RPM (max) 250 (min)

Cycle Gas Compressor Centrifugal Single Stage Motor & Cycle gas turbine 1.9 MW

Vent Recovery Compressor Reciprocating 3 Stage Motor 1.655 MW

Hydrogen Compressor Reciprocating Single Stage Motor 30 KW /420 RPM (max) 250 (min)

Nitrogen Compressor  Reciprocating 3 Stage Motor 90 KW/1000 RPM (max) 250 (min)

LP Air Compressor Centrifugal 3 Stage Motor 1150 KW( Stage-1 RPM 29521 & 
Stage-2 & 3 RPM 42642)

HP Air Compressor Reciprocating 3 Stage Motor 75 KW

UNLOADING COMPRESSOR Reciprocating Single Stage Motor 55 KW

Recently Introduced Compressor’s in Our Portfolio  



Discharge 
Pressure

Inlet Flow

Centrifugal Compressor’s Woking Principle 



Horizontal  split casing

Vertically split casing

Centrifugal Compressor and Major Components 



Impeller Type

Closed Impeller 

Open Impeller 

Semi Closed Impeller 

Impeller Nomenclature 

Centrifugal Compressor and Major Components 



Shaft

Impellers

Rotor

Rotor Assembly

Centrifugal Compressor and Major Components 



Automatic Thrust Balance

Centrifugal Compressor and Major Components 

Position of RTD

Radial Probes Installed 

Thrust Collar

Balancing Drum Thrust Collar



Thrust bearing

Thrust Bearing Tilting Pad

Journal bearing

Journal Bearing Tilting Pad
Thrust bearing side and housing

Centrifugal Compressor and Major Components 



Journal Bearing with Thermocouple

Journal Bearing with Vibration probes

Centrifugal Compressor and Major Components 



Journal Bearing Lubricant flow path

Cool oil introduced 
directly into the oil 
film, insulating the 
shoe surface from hot 
oil that adheres to the 
shaft 

Thrust  Bearing Lubricant flow path

Centrifugal Compressor and Major Components 



Centrifugal Compressor and Major Components 
Dry Gas Seal

Three sealing 1. Primary. FG. 2. Secondary. IA. 3. Separation N2.



Innovation in Dry Gas Seal



Overview of Compressor Operating Parameter
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Overview of Compressor Operating Parameters along with GT
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VENT 
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Compression Ratio=2.19 

Case Study: Performance Analysis Under Pressure Variations FGGT
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Case Study: Performance Analysis Under Pressure Variations FGGT



Evolution of Industrial Maintenance Strategies



Mechanical Seal and 
Dry Gas Seal (DGS) 
Failures

Rotor Instability and 
Excessive Vibration

Thrust Bearing Pad 
Wiping / Failure

Impeller Blade Fatigue 
and Cracking

Compressor Surge Fouling, Erosion, and 
Corrosion

Labyrinth Seal 
Degradation and 
Rubbing

Auxiliary and Control 
System Failures 

Ingress of liquid 
hydrocarbons or 
compressor lube oil into 
the gas seals, causing 
thermal distortion or 
face separation. 
Contaminants (like 
sand, dust, or pipe 
scale) can also erode or 
score the seal faces.

Fluid-induced 
instabilities (oil whirl or 
oil whip in journal 
bearings), aerodynamic 
cross-forces, or 
impeller blade fouling 
(accumulation of heavy 
hydrocarbons, glycols, 
or polymers on the 
blades) which alter the 
rotor's center of mass.

Operating the 
compressor in or near 
the "surge" line causes 
violent axial 
oscillations, 
overloading the thrust 
bearing. Other causes 
include lubrication 
failure, dirty lube oil, or 
incorrect axial 
alignment.

Resonant vibrations, 
aerodynamic flow 
separation, or 
fluctuating gas-induced 
excitations (often 
exacerbated by 
changes in gas 
molecular weight or 
flow rates). In sour gas 
(HϜS) or COϜ 
environments, this is 
accelerated by sulfide 
stress cracking (SSC) 
or hydrogen-induced 
cracking (HIC)

The compressor 
operates at a low flow 
rate against a high 
discharge pressure. 
This causes 
aerodynamic instability 
and a momentary 
reversal of gas flow. It is 
frequently triggered by 
anti-surge valve 
malfunctions, control 
system drift, or sudden 
downstream 
blockages/upsets. 

Carryover of upstream 
treating chemicals 
(amines, glycol), 
compressor lube oil, or 
salt and pipeline debris 
depositing onto the 
impellers and diffusers.
Erosion: High-speed 
gas particles carrying 
abrasive liquids or fine 
sand.
Corrosion: Presence of 
HϜS, COϜ, and free 
water (acidic/sour 
corrosion)

Excessive rotor 
vibration, rotor sag, or 
thermal expansion 
differences (especially 
during startups or trips) 
cause the rotating parts 
to rub against stationary 
labyrinth teeth, 
generating intense 
localized heat and wear.

Drift in transmitters, 
contaminated oil, or 
logic failures in the 
Programmable Logic 
Controller (PLC) or 
Distributed Control 
System (DCS).

Type

Failure Mode

Cause

Impact

Seal hang-up, seal face 
blistering, cracking, or 
catastrophic blowout.

High synchronous and 
sub-synchronous 
vibrations, shaft 
deflection, and rotor 
unbalance.

Degradation, melting 
(wiping), or structural 
failure of the thrust 
bearing pads.

High-cycle fatigue 
(HCF) and cracking at 
the blade root fillets or 
impeller eye.

Flow reversal, 
mechanical shock, and 
rapid temperature 
spikes.

Material degradation 
and performance loss

Wear or complete 
destruction of balance 
piston or inter-stage 
labyrinth seals.

Failure of the lube oil 
pumps, control valves, 
or anti-surge control 
loops 

Loss of containment 
(gas leakage), 
hazardous emission, 
and forced shutdown.

Damage to bearings, 
seals, and internal 
labyrinth clearances, 
leading to catastrophic 
internal rubs

Sudden axial position 
shift, impeller-to-casing 
rubs, and complete 
rotor seizure.

Potential liberation of 
the blade, resulting in 
total rotor destruction 
and casing breach. 

Repeated surge cycles 
exert massive 
mechanical shock loads 
on the rotor and thrust 
bearings, eventually 
bending shafts or 
destroying internal 
seals and impellers.

Imbalance leading to 
vibration, thinning of 
pressure boundaries, 
and inability to meet 
throughput 
requirements. 

Drop in compressor 
efficiency, increased 
internal gas bypass, and 
altered rotor dynamics. 

Inadequate bearing 
lubrication or failure to 
open the anti-surge 
valve in time 
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Common Failure in Centrifugal Compressors



AI-Driven Performance Optimization for Centrifugal Compressors
Compressor Operational Dashboard Mobile AI Inspection Filed App

Equipment Dashboard Operational Sustainability Platform

Asset Performance 

AI Predictive Maintenance SoftwareGAIL_Internal



Traditional Maintenance and AI Driven Predictive Maintenance



Why Compressor Analytics Matters



Compressor Data Analytics Through AI 



AI Based Plant Asset Analytics Framework



Implementation Roadmap
Phase 1: Equipment Health 

Assessment 
Conduct a comprehensive audit 
of current machinery status and 
baseline performance 

Phase 2: Smart Sensor 
Installation 

Deploy IOT- enabled sensors to 
capture real time physical data 
from critical assets. 

Phase 3: Data Collection 
& Integration 

Consolidate sensor outputs into 
a unified system for analysis and 
visibility. 

Phase 4&5: AI Modeling & 
Digital Twin Deployment 

Develop machine learning 
models and virtual replicas to 
simulate asset behavior. 

Phase 6: Predictive 
Maintenance 

Implementation 
Transition to proactive repair 
schedule based on AI- 
generated failure forecasts. 

Phase 7: Continuous 
Performance Optimization 

Use ongoing data loops to refine 
system efficiency and 
operational output.

BUILDING THE DATA FOUNDATION (Phase 1-3) INTELLIGENCE & OPTIMIZATION (Phase 4-7) 



Real Time Data Management Dash Board



Real Time Data Management Dash Board



Expected Benefits of AI-Driven Compressor Management

Unplanned Shutdowns

30–50% reduction

Maintenance Cost

20–35% reduction

MTBF

20–40% increase

Availability

3–7% increase

Emergency Maintenance

40–50% reduction

Asset Life

10–20% increase

Additional Benefits

• Improved plant safety
• Better maintenance planning
• Reduced spare inventory
• Data-driven reliability decisions
• Increased production availability



Thank You
“The future of centrifugal compressor management is not 
just automated – it is intelligent, predictive and reliable.”
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