
Imagination at work 
© Copyright 2016 General Electric Company  

All Rights Reserved 

Digital Solutions and Remote M&D for 
Gas Compression 
 

GCA Conference 2016, Galveston,TX 
March 21st, 2016 
Presenters: Surya Guduru & Bhupinder Dayal 
Reciprocating Compression, GE Oil & Gas 



© Copyright 2016 General Electric Company  
All Rights Reserved 

Transforming Industrial Operations 
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Asset Performance 
Management 

Operations 
Optimization 

Digital Twin/ 
Digital Thread 

Maximize performance 
and asset availability 

Increase system efficiency 
across operations 

Optimize lifecycle of design, 
manufacturing, service, 

& repair cycles 

Creating 
New Value 

Improved 
operational 
performance 
and efficiency 

1 
New 
customer 
services and 
business 
models 

2 
Continuous 
innovation and 
faster time to 
market 

3 



© Copyright 2016 General Electric Company  
All Rights Reserved 

Operational Excellence is Key to Business 
Optimization 
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Asset-centric industries have the most to gain from the next wave of 
disruptive digital innovation 

Systems  
of Record 

Systems  
of Assets 

Systems of 
Engagement 

Optimized  
Digital  

Business 

Financials, 
HR, Inventory, 
Purchasing, 

Supply Chain, 
etc. 

 

Smart connected 
products, asset 

performance 
mgmt, 0perations 
0ptimization, etc. 

 

Real-time 
collaboration, 
Social Media, 
Mobile, etc. 
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GE’s Digital Industrial Journey 
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4 AVIATION 

POWER DISTRIBUTION POWER GENERATION 

HEALTHCARE 

OIL & GAS 

RAIL 

WIND WATER 

AVIATION MANUFACTURING MINING 

• Maximize Production 
• Predictive Maintenance 
• Remote Collaboration 
• Reduced Risk 
• Environmental Control 

• Maximize Production 
• Longer Repair Intervals 
• Reduce Emissions 
• Predictive Maintenance 
• Longer Asset Life 

• Revenue Protection 
• Meter Health 
• Power Quality 
• Load Forecasting 
• Predictive Maintenance 

• Maximize Farm Power 
• Wind Wake Protection 
• Outage Detection 
• Continuous Operation 

• Operational Integrity 
• Minimize Water Use 
• Control Emissions 
• Minimize Cost 

• Maximize Fuel Use 
• Risk Management 
• Predictive Maintenance 
• Efficient Operations 
• Customer Satisfaction 

• Maximize Fuel Use 
• Enhanced Operation 
• Network Velocity 
• Predictive Maintenance 
• Supplier Collaboration 

• Cost Reduction 
• Consumer Protection 
• Efficient Operations 
• Regulatory Compliance 
• Predictive Maintenance 

• Maximize Production 
• Efficient Operations 
• Safe Operations 
• Predictive Maintenance 

• Patient Experience 
• Improved Hand Hygiene 
• Cost Reduction 
• Efficient Operations 
• Regulatory Compliance 
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The Need for a New Kind of Platform 
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Industrial-grade 
technology 

Optimized for asset 
data models and 

operational 
workflows 

Designed for 
Industrial Big Data 

and Analytics 

Modern 
Development tools 

for faster Innovation 

Strategic Inflection Point: How to rapidly develop, 
manage, and secure Industrial IoT apps and services?  
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PredixTM : Purpose Built for Industrial IoT 
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Connected Assets Industrial Data Management 

Cloud & Mobile Industrial Data Science 

Cloud-based platform for  
Industrial Internet 

Asset Performance Mgmt Operations Optimization 

Digital Twin Industrial Analytics 

Profitable Growth 
Increase production 

for market 
advancement 

Risk Mitigation 
Lower operations and 

financial risk 

! 
Reliability  

Increase availability 
and longer asset life 

Cost Reduction 
Lower operating 

costs with greater 
efficiencies 

Optimized for  
Industrial Requirements 
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Predix and Industrial Analytics 
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Physics-based  Advanced Data Science Applied  
Engineering 

Data 
Continuous, 
accessible 

Statistics 
Identify trends 
and anomalies 

Physics 
Apply asset 
and domain 

expertise 

Industrial Outcomes 
 

One platform for OT 
and IT teams to 
collaborate and 

innovate 

+ + = 

Operator 
A 

Operator B Cruise Take
off 
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Threshold 

Climb 
Part Temperature 
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Predix Catalog and Marketplace 
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GE and 3rd-party Services… 
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Our Approach 
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How do we Think About it Strategically 
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Business  
Optimization 

 
VP  of Trading 

Chief Risk Officer 
Trader / Planner / Scheduler 

Market Intelligence 
& Forecasting 

Portfolio  
Optimization 

Operations 
Optimization 

 
VP of Operations 

Plant/Fleet  
Manager 

Performance  
Metrics 

Plant/Farm  
Optimization 

Outage  
Management 

Asset  
Performance 

 
Plant Manager 

Maint. Engineer 
Field Engineer 

Machine &  
Equipment Health 

Reliability  
Response 

Maintenance  
Optimization 

CIO 
IoT / Predix Platform 

Cyber Security Mobility Controls/Sensors IT Integration Digital Twin 
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Asset Performance Management (APM) 
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Asset  
Performance 
Management 

(APM) 
 

Asset Manager 
Plant Manager 

Central Engineering 

Machine & Equipment 
Health Reliability Management Maintenance Optimization 

Connectivity Predictive Diagnostics Performance 
Benchmarking 

Anomaly Detection Notification Management Asset Maintenance 
Strategy/ Scenarios 

Asset Condition Monitor Case Management Financially Optimized 
Asset Strategy 

Data Work Bench Response Management Work Scoping & 
Prioritization 

Analytics Work Bench Knowledge Management Inventory Optimization 

Integrated OT + IT Platform 

Cyber 
Security Digital Twins Mobility Controls IT Integration 
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GE Digital Industrial Key Metrics 
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24/7  
Infrastructure 

support  

10+ 
TB 
Data 

Collected 
per year 

100k+ 
Assets 

connected 

350+  
Analytics 

deployed / 
in 

developmen
t 

>50% 
cases 

resolved 
remotely 

> 
$100M 
In Customer 

savings RM&D 
Centres with 

a global 
footprint 

• Drive RELIABILITY 
with early issue 
detection & 
preventive 
maintenance  

• Increase 
AVAILABILITY with 
OEM backed issue 
resolution 

• Improve 
PERFORMANCE 
with diagnostics and 
recommendations  
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Deploying an asset performance management 
system 

GE DATA 
COLLECTOR 
CONNECTED 
TO PACKAGE 

CELLULAR 
CONSOLIDATOR 

 

 

WAN/CLOUD 

 

STATION 
DATA 

LOGBOOK     
DATA  

YOUR ASSETS 

CYBER SECURITY 
FIREWALL 

 Real time asset updates 
 Analytics & trending 
 Early issue detection 
 Availability visibility 
 Dispatch decisions 

MMS & 
OTHER 
 DATA  
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SOFTWARE ANALYTICS  
& WEB/MOBILE ACCESS 

 

 Real time engine 
updates 

 Analytics & trending 
 Early issue detection 
 Availability views 
 Dispatch decisions 
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Implementation 
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Step 1. Data consolidation & asset 
visibility 
• Stream package data 

• Disposition downtime                                              
(e.g. planned vs unplanned) 

• Transition from uptime to availability 
management 

• Enable onsite/mobile field 
automation tools (iPad or M-health) 

 

 

Making decisions… simpler & faster 
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INCREASED 
AVAILABILITY 

1-2% up to 

https://github.sw.ge.com/pages/APM-UX/apm-movie/
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Step 2. Scheduled maintenance optimization 
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• Implement case management 

• Integrate MMS, API/Micro services 

• Advanced decision-making for capital 
expenses (pocket automation, piston mods, 
compressor bore changes, etc) 

• Improved alignment and potential extension 
of PM intervals of plant assets 

 

Making decisions in new ways to 
enable greater productivity 

2-3% 
LOWER 
OPERATING 
COSTS 

+ 2-3% 
INCREASED 
AVAILABILITY 

up to 
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Step 3. Unplanned downtime reduction 
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The most advanced decision making… turning unplanned into planned 

3-5% 
LOWER 
OPERATING 
COSTS 

+ 1-2% 
INCREASED 
AVAILABILITY 

• Case management system 

• Continuous improvement processing 

• Monitoring and diagnostics tooling                    
and services 

• Unscheduled/forced-outage downtime & 
callouts reduced through predictive 
analytics 

• Active emissions optimization 

 

Prevent 
additional 
maintenance 
cycles 

Minimize 
production 
loss 

up to 
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Customer value, case 
studies and analytics 
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Business Case in Gathering & Processing 
Value drivers: Productivity + maintenance cost  + vol. flow 
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Field Operator Productivity Maintenance cost reduction  Volumetric Flow increase  

• Avg FO site visits/day: 10 – 20 
• Avg. visits/site: 1 per day 
• Avg. distance btn sites: 15 miles 
• Avg. # pkgs/site: 4 
• Avg. work-hours/day: 10 hrs 
• Avg. FO rate: $80/hr 

 
• Outcome: 1 site visit/week 
 
• Savings: $2.8k/pkg/yr 

Value prop Level 1:  
Remote asset visibility 

Value prop Level 2: 
Maintenance extension analytics 

Value prop Level 3: 
Flow optimization 

• Avg maint. cost/engine: $90/hp/yr * 
• Avg. engine hp: 900hp  
• Avg. maint. cost/engine: $81k/yr 
• Compressor maint. Cost: $27k/yr 

(1/3rd) * 
• Total maint. Cost: $108k/pkg/yr 

 
• Outcome: 10% in maint. cost 

 
• Savings: $10.8k/pkg/yr 

• Avg. engine hp: 900 
• Industry metric: 110hp/mmscfd *  
• Customer margin: $ 0.2/mmbtu   
• Total margin/engine: $ 500k/yr 

 
 
 

• Outcome: 10% in flow 
 

• Addn. margin: $50k/pkg/yr 

  Total customer margin  per package: $ 63.6k 

* Source: Spears & Associates, Inc. 

Note: This is an illustrative example of potential value drivers and benefits  
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Increasing Customer Value with Analytics… 

Sticking valves 

Detect Diagnose Predict 

Head inspected 
& changed 

Repaired during 
PM 

Remaining life 
on spark plug 

QRC checks 
comparables 

PM intervals 
optimized 

1 – Jenbacher Engine: Analytic based on exhaust gas temp. worst case piston failure scenario, 4 days to repair, excl. collateral damage 
2 – Waukesha Engine: Analytic based on ignition voltage, highly utilized gas compression unit, $50K/hour revenue generated 

+1% 
Engine 

Availability 

up to 

$30K  

Annual  
Revenues 
/ Engine1 

-8h 
Unplanned 
Downtime 

up to 

$400
K  

Annual  
Revenues 
/ Engine2 

Outcomes 

Power Generation 

Gas Compression 

20 
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Increasing Customer Value with Analytics… 

Detect Diagnose Predict Outcomes 

Recip compressor 
cylinder 4 disch. 
temperature  

Cylinder 4 valves were 
faulty and needed to be 

replaced. 

Customers 
Replaced valves 

during PM 

up to 

$47K  

Savings 

Increase in outer ring 
fuel flow on a gas turbine 
at an O&G pipeline 

New fuel metering valve 
had not been remapped 

and was still using the old 
valve's mapping. 

Identification of the 
source of wasted fuel 
minimized operational 

cost 

up to 

$20K  

Savings 
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Gas Compression 
Dashboards 

Remote M&D for Gas Compression | 21 March 2016 
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Fleet Overview 
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Station Selection 
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Station Overview - 1 
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Station Overview - 2  
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Station Overview - 3 
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Station Overview - 4 
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Suction vs Discharge Pressure View 
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Station and Units Level Details 
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Unit / Compression Package Overview - 1 
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Unit / Compression Package Overview - 2 
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For more information, please contact:  
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Bhupinder Dayal 
Senior Product Manager  
GE Oil & Gas  
Reciprocating 
Compression  
Bhuipinder.dayal@ge.com  

Our new 
customer web 
portal is live!  
Visit it today 

www.engagerecip.com 
 
24-Hour Sales & Service Hotline:  
 
1-844-RECIP-GE (US/Canada)  
+1 713-354-1299 (International) 

mailto:Bhuipinder.dayal@ge.com
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