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Microturbine Developments at Ingersoll 
Rand Energy Systems 
•	 Ingersoll-Rand Microturbine 

Technology 
•	 Energy Services Company 
•	 CARB 2007 Certification MT70 & MT250


• Dual Mode Capabilities 
• Fuel Conditioning Skids 
• Case Studies 

Fuel Conditioning
Clean DG 
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$10b Global Company (NYSE:IR) with a 100-year-old heritage of technological innovation

40,000 employees and 80 manufacturing facilities worldwide

Global Innovation and Solutions Provider


Technologies
Security Construction CompactClimate Control Industrial TechnologiesIndustrial Technologies

Technologies VehicleTechnologies 
Technologies 

Air Solutions Productivity Energy Systems 
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$10b Global Company (NYSE:IR) with a 100-year-old heritage of technological innovation 

40,000 employees and 80 manufacturing facilities worldwide 



Why Distributed Generation?


Central power plant 
¾ Inefficient use of 

energy resources 

¾ Limited opportunity 
for emission reduction 

¾ Requires large T&D 
investment 

¾ 50-80% system efficiency 

¾ Reduce emissions Integrated Energy 
¾ Reduce need for T&D 

investment 
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MT250 Microturbine – Engine Cycle
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MT250 Microturbine – Features and Benefits


Patented Recuperator 
• Designed for 80,000 hour 

life 
•	 90%+ effectiveness 

Patented combustor 
• Dry, low NOxIntegrated heat recovery • Meets stringent 

•	 Reduces overall footprint environmental 
• Suitable for potable water regulations 

applications • Multi-fuel operation 
•	 Controllable output 

Synchronous Generator 
•	 Well-understood by utilities 
•	 kVAR support at full load Integral fuel gas booster 
•	 +/- 10% (of nominal voltage) transient handling, even • Fully-sealed, internal fuel handling system 

in grid-isolated conditions • Industrial-grade air-end screw compressors 
•	 Up to 300kW output at low ambient temperatures • No external high pressure lines required 
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MT250 Microturbine – Energy Distribution


Typical Energy Distribution at ISO Conditions 

Exhaust heat out 
(at least 233 kW) 

AC out 
(250 kW) 

Hot water out 
Fuel in 

(926 kW) 
(up to 380 kW) 

Ambient heat out 
(typically 63 kW) 
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Ingersoll Rand Energy Solutions

$$$

Energy Solutions LLCEnergy Solutions LLC

Electricity & Heat
Gas

Supply
Contract

Financing

Technology

Installation

Operations &
Maintenance

• Receives discount off utility rate for electrical & thermal loads - guaranteed savings
• Lower energy cost volitility
• Provides an environmentally friendly solution
• Offsets infrastructure spending
• Establishes the framework for greater power reliability & an integrated backup solution

Wareham

Energy Service Company (ESCO)

EESCo Project

Emeryville, CA
Commercial property

Customer
Value

Creation

(3) 250kW microturbines



Clean Technology


• 250SM (natural gas) model: 1rst and only 
microturbine certified to CARB 2007 
limits 

•	 Meets CA SGIP NOx requirement 0.14 
lb/MWh 

•	 Meets East Texas and New Jersey air 
permitting 

•	 Emissions @100% load 
–	 NOx <0.07 lb/MWh 
–	 CO <0.10 lb/MWh 
–	 VOC <0.02 lb/MWh 

•	 Toxics analysis using AP-42 database 
may be required depending on specific 
air district rules and site location 
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California ARB Certifications List


l
i ls i i l 2007 

ine 
i i 2003 

l l 2007 
ll i ion C 2003 

ll i i 2003 wi ined 

ysTM l 2007 l
l l 2007 

i 2003 

Sy 2007 

l l 2007 

To 
United Techno ogies 
Corporat on Fuel Cel 200 kW, Phosphor c Ac d Fuel Cel DG-001 29-Jan-07 

Capstone Turb
Corporat on 60 kW, C60 M croTurbine DG-002 31-Dec-06 

FuelCel  Energy, Inc. 250 kW, DFC300A Fuel Cel DG-003 7-May-07 
Ingerso -Rand Energy 
Systems 70 kW, 70LM M croturbine, vers DG-004-A 31-Dec-06 

Ingerso -Rand Energy 
Systems 70 kW, 70 LM M crotubine, vers on WD th Comb

Heat and Power DG-005 31-Dec-06 

Plug Power Inc. 5 kW, GenS 5C Fuel Cel DG-006 16-Ju -08 
FuelCel  Energy, Inc. 1 MW, DFC1500 Fuel Cel DG-007 13-Sep-08 

Turbec AB 100 kW, T100 M croturbine CHP System DG-008 31-Dec-06 

Ingersoll-Rand Energy 
stems 250 kW, 250SM Microturbine DG-009 21-Oct-09 

FuelCel  Energy, Inc. 250 kW, DFC300MA Fuel Cel DG-010 16-Dec-09 

Standards Certified Executive 
Order Company Name Technology Expiration 

Date 
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Dual Mode Capabilities

Grid Power

• Operate Grid
parallel

• Add switchgear,
segregate priority
loads

• Separate from grid,
create intentional
island

• No downtime, no
loss of power

• Controlled transition
back to grid

MT250
Microturbine

Priority
Loads

Site
Loads

Switchgear



Ingersoll Rand Fuel Conditioning

Water knockout system 

9 High efficiency filtration for total system protection

9 Shut-offs to protect down-stream components

9 Easy isolation of fuel skid from gas line


Rotary screw gas compressor 

9	 IR designed air-end for outstanding dependability 
and reliability 

9	 Isolation mounted for low vibration levels 
9	 Proven controls 

Siloxane removal 

9 Patented deep-chilling technology

9 Automatic defrost cycle for continuous operation

9 Allen Bradley microprocessor

9 Eliminated need for hazardous and non-hazardous desiccant disposal


Energy saving design 

9	 Demand-based fuel supply strategy for multiple microturbine installation and

compensation in variances in fuel energy content


9	 Recirculation system to minimize parasitic losses 

IGTI Turbo Expo Barcelona 
12 



Ingersoll Rand Fuel Conditioning 
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Case Study: Wastewater Treatment

Municipal Wastewater Treatment Plant

Southern California 

Problem: 
Wasting renewable resource 

¾ Electricity:  11 ¢/kWh est. 

Value drivers: 

� Technology leadership 
� Health and safety 
� Energy cost volatility 
� Power reliability 
� Power security 
� Environmental compliance 
� Emissions reductions/credits 
� Water conservation 
� Infrastructure spending offset 
� Productivity 
� Energy savings 

Application drivers: 

� Thermal balance 
� Spark spread 
� Operating hours 
� Fuel value 
� Installation and site 

requirements 

Solution: 
(1) Ingersoll-Rand MT250 microturbine 
with fuel treatment system 

¾ Reduction of greenhouse gas emissions 
¾ Efficient electricity and thermal energy 

from waste gases 
¾ Renewable electricity  for Antelope 

Valley Green Energy Program 
¾ Offset of costly utility power 
¾ California Public Utilities Commission’s 

Self-Generation Incentive Program 
¾ Electricity: 4.3 ¢/kWh 

$225,000 Annual Electrical Savings 

IGTI Turbo Expo Barcelona 
14 



Case Study: Landfill Gas

ACME Project Power Plant, 
Bulldog Gas and Power 
Martinez, California 
Problem: 

Wasting renewable resource 

¾ Electricity:  11 ¢/kWh est. 

Value drivers: 

� Technology leadership 
� Health and safety 
� Energy cost volatility 
� Power reliability 
� Power security 
� Environmental compliance 
� Emissions reductions/credits 
� Water conservation 
� Infrastructure spending offset 
� Productivity 
� Energy savings 

Application drivers: 

� Thermal balance 
� Spark spread 
� Operating hours 
� Fuel value 
� Installation and site 

requirements 

Solution: 
(4) Ingersoll-Rand MT70 microturbines 

¾ Reduction of greenhouse gas emissions 
¾ Offset of costly utility power 

$127,000 Annual Electrical Savings 
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Summary


•	 Multiple Microturbine Technology Options 
available … solutions. 

•	 Energy Services Company Working


•	 MT250 has CARB 2007 Certification


•	 Dual Mode Capabilities 
•	 Fuel Conditioning Skids 

Thank you 
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