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Industry Challenges

Business as usual won’t Improve!
New ideas and approaches are needed….…….and are available today



Enhance Value and Unlock the potential 
to increase Reliability, Productivity & affect bottom line

Digital Industrial Transformation
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Converges OT and IT

IT/OT is converging representing a paradigm shift 
& is leading to new ways to do business.





Early Adaptors of



GE’s Asset Performance management



GE’s Asset Performance management



Improve Uptime & Efficiency of the Assets



Event Diagnosis: BFPT blade loss causing 
pump shutdown

Sudden Vibration rise.

Start up Support:  Pump NRV flipper 
malfunction causing reverse rotation

Increased 1X response

Abnormal direction of rotor 

lift in brg.

Damaged Pin of NRV flipper led to reverse

rotation and increased vibration on Gear Box

during shutdown.

Normal direction of rotor 

lift in brg.

Health Report: Early warning of failure modes 
by Visual overlays.

Diagnostics Examples



Orange: Baseline
Blue: Current

09:07 hrs

Syn Gas Compressor Turbine



Old Brush- Worn Out New Grounding Brush

Corrective Actions - Worn out grousing brush replaced



Machine running in steady state & with vibration level normal

Syn Gas Compressor: Not 1X- Forward 0.305X Excited

FWD-0.305X excitation 

increase from here



Normal Orbits

Scattered  & Big 
Circular Orbits



Corrective Actions - Lube oil temperature reduced
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Waterfall plot suggests, forward 0.438X frequency excited. This 
caused high vibration amplitudes & shutdown.

WNA Compressor Turbine: 0.438X excitation
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Corrective Actions - Rear Bearing design change



The GE SmartSignal Difference
Multiple Sensor, Dynamic Empirical Analysis in Real Time



Pattern Reconstruction in Action…
Informed by Data Modeling, Physics Models and/or Commissioning Curves
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Alerts based on residuals



Improve Uptime & Efficiency of the Assets
How SmartSignal is used to detect anomalies and early signs of damage
Early Warning Case Study of  Compressor Turbine

• Diagnostic Advisory is triggered by the persistent deviation on Turbine performance loss which has been steadily deteriorating (early September
onwards). These deviations persist all the way up to the end of test data (23Mar 2015).

• HPT exhaust temperature and exhaust pressure continues to deteriorate impacting turbine performance.
Ordinarily, a deviation as persistent as this on a sensor indicating something as critical as Turbine efficiency Loss would have caused the GE Industrial Performance and Reliability Center (IPRC) to
have repeatedly encouraged plant personnel to performPDMwork to determine an assignable cause for the deviation fromexpected behavior.

Persistent deviations in Turbine performance loss 



Any instruments, Any assets, Any OEM, Any operational mode



• Enterprise 

Integration 

• Historian 

Integration 

• Data 

Connectors 

• Bad Actor 

Identification

• Comparative 

Analysis 

• Data Quality

• Risk-Based Inspection

• Inspection Management

• Thickness Monitoring

• Asset Strategy Management

• Asset Risk & Cost Modeling 

• Hazards Analysis

• SIS Management

• Calibration Management

• Root Cause Analytics

• Reliability Analytics 

• Production Loss Analysis 

• Performance Indicators 

• Rounds 

• Lubrication Management 

• Strategy Definition 

• Asset Criticality Analysis 

• Administration

APM 
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Meridium suite of software

ASSET 
ANSWERS



Study on Energy Efficiency – Customer Engagement 

GE undertook a study to outline a roadmap towards energy efficiency and to

enable customers to meet their specific energy targets.

Capturing Customer 
Requirements 

Visited customer site to 
discuss plant layout, issues, 
collect necessary data, etc.

GE’s Internal Study 

Evaluated possible energy 
saving solutions, carry out 

calculations based on 
information collected. 

Solution Proposal by 
GE

Visit to customer with 
energy saving solutions 
proposal with benefits.

Our Approach…

Case Study 1 Urea production capacity of ~5500 MTPD with energy consumption of ~6.3 Gcal/MT 

of Urea, part of Group-2 as per NUP 2015. 

Case Study 2 Urea production capacity of ~3200 MTPD with energy consumption of ~5.2 Gcal/MT 

of Urea, part of Group-1 as per NUP 2015



Efficiency Improvement analysis



Digital Energy Map



Why Not Us? 
Why Not Now?

…Digital Industrial Transformation…



GE’s Energy Saving Solutions

4. Gas Turbine Performance Enhancement Kit (PEK) 

For a typical 25MW GT,  power output can be increased by ~4%

Retrofit/upgrading existing 
equipment

2. VAM (Chiller) in Air Compressor Inlet

Industry best practice…for maintaining consistent inlet air temperature.

~250 KW saving of power by installing at the inlet line of air compressors

1. Compressor train upgrade

Technology advancements in last 2 decades

~ 5-10% reduction in steam requirement of ST &
up to 5% capacity increase

3. Improve existing Hydraulic Turbine for higher power recovery 

Capacity enhancement to recover power from bypass stream.

~250 KW of additional power can be recovered from the bypassed
stream



GE’s Energy Saving Solutions Upgraded design to facilitate 
either plant/process change

1. Hydraulic Turbine in liquid Ammonia (NH3) stream

Typically liquid NH3 from synthesis loop is let down from ~180 to ~ 20 barg

~300 KW of power recovery from the stream with flow rate of 70-80 TPH

2. Turbo-expander in the Fuel Gas

Typically NG fuel is throttled from ~40 barg (depending on source) to ~5 barg
for reformer.

~1.3-1.5 MW power recovery  from this high pressure NG supply

3. Waste Heat Recovery from Flue Gas 

Organic Rankine Cycle (ORC) system recovers waste heat energy from Gas
Turbines exhaust (or similar waste heat sources)

~500 KW power recovery from flue gas

4. Piping layout improvement 

GE has engineering expertise and tools to perform piping pressure loss analysis to improve 
performance of the equipment.



GE’s Energy Saving Solutions Reduce fuel consumption of same 
auxiliary load

Gas Turbine based Captive Power Plant 
Replacing Boiler with Gas Turbine to produce power can reduce the energy consumption significantly

**Requires specific plant study  to assess the benefits



Summary

• Energy saving solutions can come from multiple sources involving equipment manufacturers like GE,
Energy Consultants and/or Process Licensors and the impact would vary widely depending on the chosen
solutions.

• We primarily focused on evaluating solutions that can reduce energy consumption of the existing
process/equipment and more specifically on reducing energy consumption of auxiliary load.

• All the solutions discussed, would be complimentary to the process improvement efforts taken up by the
plants and are easy to implement without much changes to the Ammonia & Urea process flow.

• These solutions are scalable and applicable across other fertilizer plants and designs.

• If all the suggested solutions are implemented, fertilizer plants can reduce their energy consumption by
0.1 to 0.5 GCal / MT of Urea. The savings can be potentially higher for plants in Group III (as per NUP
2015).


