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The Rolls-Royce 
vision

Rolls-Royce pioneers 
cutting-edge 
technologies that 
deliver the cleanest, 
safest and most 
competitive solutions 
to our planet’s vital 
power needs.
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Pioneering 
the power 
that matters
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Microgrid Design 
Components of a Microgrid 
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Microgrid  Design

Key Components of a Microgrid

Energy Storage
E-Chemical // Thermal // Conversion // Mechanical

Wind

Turbines

PV

Modules

Control Systems
Intelligent Controller

Load / Demand
Industrial // Commercial // Residential

Public

Grid

Electricity

Gas // Fuels
GenSet // CHP

Liquid// Gaseous Fuels

Chemical

Thermal

• to satisfy an Energy Demand:

• Electrical, Thermal, or a Combination of both

• Grid Connected or in Island Mode

Is a Technical & Economical Solution ….

• w/ Energy Storage Systems

• Electrochemical (BESS)

• Mechanical (Flywheels)

• Thermal (i.e. Hot Water)

• Energy Conversion (i.e. Power-to-X)

• w/ Distributed Energy Resources (DER):

• Conventional (i.e. Diesel / Gas GenSets)

• Renewables (i.e. Wind Turbines & Solar PV)

• w/ Control Systems

• for Optimized and Intelligent Energy Dispatch

• w/ or w/o Dynamic Control (Smart Grids)



Microgrids Design
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Microgrids and 
Energy Storage
can be one Answer
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Strengths and 
weaknesses of key 
microgrid 
components 

Private © 2019 Rolls-Royce Not Subject to Export Control 12

Wind Solar Gas (CCHP) Diesel Energy Storage

• No Carbon 
emissions

• Low operation 
& maintenance cost

• No fuel 
requirement

• No Carbon 
emissions

• Low operation 
& maintenance cost

• No fuel 
requirement

• Retrofittable, 
e.g. on buildings

• Power, Heat & 
Cooling

• Efficient

• Economic 
continuous 
operation 

• Opportunity to use 
bio gas

• Dispatchable

• Start-time (<100s)

• Fast start time 
(<20 seconds)

• High load 
acceptance

• Load operation 
capability, down 
to idle

• Resilience

• Dispatchable

• Charge & discharge 
capability

• Enables integration 
of renewables

• Instantaneous power   

• Flexible use for 
various applications

• Low operation &
maintenance cost

• Reliance on wind

• Not dispatchable

• Visual and noise 
pollution

• Capital cost

• Large space 
required

• Reliance on sun

• Not dispatchable

• Capital cost

• Large space 
required 
(greenfield sites)

• CO2 emissions 
(lower than diesel)

• Gas pipeline or 
storage required

• High operating 
& maintenance 
costs

• Transport/ storage 
of fuel

• High CO2 emissions

• Noise level

• High capital cost

• Efficiency losses

• Battery capacity 
degrades over time

Flexibility

Response Time
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Case for Microgrids 
Market Conditions for Distributed Generation 

Private © 2020 Rolls-Royce Not Subject to Export Control 13



Microgrids in the Headlines

14

Source: Business Insider

Source: Clean Energy Wire

Source: Green Tech Media (Wood Mackenzie)

Source: Microgrid Knowledge

Source: Green Tech Media (Wood Mackenzie)

Source: Microgrid Knowledge

Source: Renew Economy
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Case for Microgrids - Renewable Energy 

• 62% = New power plant construction is renewable energy

• 73% = One-year increase in solar

• 70% = Renewable capacity increase since 2008

• 244GW = Total renewable capacity 

• Renewable Energy = Non-Dispatchable Power 
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Case for Microgrids - Aging Infrastructure + Natural Disasters  

• 70% of power transformers are 25 years of age or older, 

• 60% of circuit breakers are 30 years or older, and 

• 70% of transmission lines are 25 years or older

• Average age of 52 yrs. 40,000 miles of transmission lines

• 2019 14 separate billion-dollar weather and climate events cost of $45B
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Industrial Case Studies 
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Design for Efficiency and Resiliency 

✓ Microgrid = Load Analysis is Key to the Design

✓ Designing requires Balance between

➢ Cost of Operation (OpEx / ManEx)

➢ Space available

➢ Fuel Resources

➢ Government Regulations.

GenSet // CCHP

Wind Turbines

PV Modules

Energy storage
Electrical // Thermal // Conversion

Public Grid

System Controls
Intelligence // Optimizer // AI

Load
Industrial // Commercial // Residential

Permits

Eco-Friendly

Operations

Space on Site 
High

Temperature

High 
altitude
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70

5

15

10

Sales

Fuel

Capital Cost

Operation and
Maintenance

Consumables

Distributed Generation Project Lifecycle Costs 12 years  

Fixed Costs

Largest Variable

Design for Efficiency and Resiliency 
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Industrial Case Studies
Plastic Molding Company

Project Summary 

• Industrial Client with a continuous process that requires large amounts of electricity 

• Electric loads for cooling using electric chillers

• High constant energy usage in addition to cooling loads 

• Evaluation = Managing cooling is the driver of the project opportunity 
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Industrial Case Studies
Plastic Molding Company
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Industrial Case Studies
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Industrial Case Studies
Plastic Molding Company

Project Summary 

• 2 x 1MW CHP system was sized to offset approximately 97% of the facility’s current electric load

• 400 tons of new chilling capacity allows for additional 120 tons of process cooling capacity 
beyond what is presently in place. 

• CHP system will generate 

• 13,517,109 kWh of electricity per year 

• 2,072,597 ton-hrs. of chilled water annually. 

• Additional cooling capacity is viewed as a key component of this project since it will allow 
production rates to increase during critical periods. 
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Industrial Case Studies
Plastic Molding Company

Summary of Savings 

• Electric Savings – 13,517,109 kWh per year (includes generation + reduced run time of existing electric chillers). 

• Process Cooling – 2,072,597 Ton-hrs per year (includes output of 400 ton absorption chiller). 

• Absorption Chiller Value – $399,520 (equivalent to installed costs of added capacity of 120 ton chiller and cooling tower). 

• CHP Maintenance Costs – $177,885 per year (includes CHP + absorption chiller, at a rate of $0.015 per kWh produced). 

• Utility Standby Charges – $246,401 per year (represents utility reserve capacity charge in case generator goes offline). 

• Tax Benefits – $1,799,211 (includes federal and state bonus depreciation and federal ITC). 

Estimated 13.4% IRR, which could be higher if factoring in increased production revenue made possible by the added process cooling 
capacity. Also, future electric consumption of $0.13 average per kWh from the utility would be offset by incremental power 
generated at $0.035 per kWh. 



Rolls-Royce
at a Glance

Defence Power SystemsCivil Aerospace

13,000
engines in service 
around the world

35
types of commercial 
aircraft powered by us

25,600
of total employees

16,000
engines in service 
around the world

150
Customers in over 
100 countries

10,400
of total employees

20,000
Reciprocating 
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10,400
of total employees

>40,000
customers in 13 
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7,378m
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3,124m
underlying revenue

3,484m
underlying revenue

A world-class technology 
company, built on three strong 
and complimentary business units
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Microgrid
Validation 
Center

Our first building block to becoming a global 
leader in Microgrids
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• Demonstration of
our competence as
a Solution Provider 
in the energy
sector

• Development and 
validation of new
algorithms and 
technologies

• Simulation of
customer
requirements in a 
real environment


