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New Era of Energy Systems Through 

Decentralization & Digitalization
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The Transmission Grid and Markets Are Evolving…

Key Drivers:

 Increased Reliability

 Reduced Costs

 Improve Grid 

Resiliency

 Reduced Emissions

 Enhanced Control

Traditional Grid – Centralized Generation

Multiple Generation Sources – Much More Decentralized
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New installations shift to decentralized power generation 

33%

2030

~444

67%

2020

~358

38%

62%

2010

~373

51%

49%

Decentralized Centralized Growth rates

New installations worldwide
in GW p.a.

Decentralized

Onshore wind, photovoltaic, 

small turbines, motors, storage
2.5%

-1.3%

Centralized

Fossil, nuclear, offshore wind, 

large-scale hydropower plants

0.9%

-3.3%

0.7%

2.0%

3.0%

Growth rate
2010-2030

Sources: IHS (2016), Bloomberg (2016)

The “Economies of Scale” argument is no longer the decisive 

factor in power generation.
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Evolving Grid Creates New Opportunities & Challenges

Fossil 
Generation

Transmission
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+

Change of Energy Mix

Increase of Grid complexity

Fuel Price Fluctuations

Penetration of Renewables

Deployment of MicrogridsSaturation of Infrastructure
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Investment in Power Grid Gains Importance With 

Energy System Transformation

• Growing global investment in power grid – especially in 

China, but increasingly strong in all established regional 

markets

• Overall power grid investment surpassed $US 270 Billion 

in 2016, with China accounting for ~$US 80 Billion

• Traditional power grid equipment remains largest sector, but 

investment in smart meters, smart grid and EV charger 

infrastructure is quickly catching up

• Share of digital grid infrastructure covered about 12% of 

the total grid investment in 2016 Vs. only 8% in prior year

All participants will have to support this additional power grid 

infrastructure investment.
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Changing Energy & Infrastructure Landscape

Storage Solutions

Solar Power

Microgrid/Controls Small Gas Turbine Power Plant

Smart Building 

Controls

Utility Power

Electric Vehicle

Wind Power

Objectives

• Enhanced Resiliency

• Lower Energy Costs

• Localized Control

• Enhanced Sustainability

Challenges

• Aging Infrastructure
Cogen/CHP

Traditional gridGrid with some 

localized power

Full DES

Microgrid Solution
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Algonquin College Benefits from Comprehensive 

Energy Services

Challenge Solution

Fuel management and optimization, 

energy supply planning, utility bill 

management

Siemens Advantage Navigator

Achieve energy efficiency by 

optimizing and controlling integrated 

components

Siemens Spectrum Power Microgrid 

Management System

CHP project development: cogen, 

solar, power storage, EV charging 

and microgrid management

$52M in improvements

4MW
energy center (cogeneration)

48%
reduction in annual 

energy costs

$3.2M
annual operational 

savings through 

infrastructure upgrades

Source: http://www.algonquincollege.com/public-relations/algonquin-college-history/

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiGsZbNyM_VAhUhw4MKHZYMA3gQjRwIBw&url=http://www.algonquincollege.com/public-relations/algonquin-college-history/&psig=AFQjCNG6mPJNV6EqzqfMRsY5247MapwJKw&ust=1502554163597876
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiGsZbNyM_VAhUhw4MKHZYMA3gQjRwIBw&url=http://www.algonquincollege.com/public-relations/algonquin-college-history/&psig=AFQjCNG6mPJNV6EqzqfMRsY5247MapwJKw&ust=1502554163597876
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Scenario 1- Full CHP utilization

Savings are made through maximum CHP utilization 

and simple MG controller without optimization

TOTAL Energy COST ($/Yr): $2.2 Mil

Scenario 2 - Microgrid optimization

Additional savings are made through optimizing 

Energy intake from  either CHPs or Grid with the 

MG manager

TOTAL COST ($/Yr)): $2.0 Mil  

SAVINGS:$200K

Algonquin College CHP Microgrid 

The value of advanced optimization

Optimization Parameters: 

• Gas contract prices

• O&M costs of major generation 

assets

• Efficiency curves of major 

equipment

• Renewable generation capacity

• Controllable and 

uncontrollable/critical load 

(electricity & thermal) profile 

Scope:

• CHP plant 

• PV plant 

• Li-ion storage

• EV charging

• Micro-grid control

• Financing
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Blue Lake Rancheria Deploys Low-Carbon Microgrid to Manage 

and Control Energy Sources

7 days
Duration of available on-site power 

independent from the utility

Challenge Solution

Diverse renewable energy sources –

• .5MW solar PV

• 950 kWh battery storage system

• Biomass fuel cell

• Diesel generators 

GOALS: energy efficiency, cost savings 

and emission goals

Siemens SP MGMS software for 

managing numerous energy sources and 

balancing with energy loads

Operations need to be automated to allow 

limited staff to manage the system in 

event of a grid outage to ensure energy 

security for the on-site emergency shelter

Microgrid defined sequence of 

operations programmed to coordinate 

with the local utility
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BLR Project Team
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Hockey Fans Forecast
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Utility integrates residential solar program and creates

new business model for Arizona Public Service

Challenge Solution

Design an advanced control solution 

to manage a significant amount of 

roof-top solar on geographically 

distributed residential houses

Microgrid controllers monitors 

controls and manages geographically 

distributed residential roof-top solar 

installations

Integrate seamlessly with APS’ 

existing utility control architecture 

Functionalities include data collection 

& storage, remote on/off, power 

curtailment (0% to 100%), reactive 

power control, frequency/Watt control

Ensure data reliability, quick reaction 

time, and system cyber security

Software solution supports UL 1741 

SA and NERC CIP cyber security req.

Source: https://www.aps.com/en/residential/renewableenergy/typesofsolar/Pages/home.aspx

10MW
Capacity of 1500 roof-top solar installations 

supported by microgrid
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Storage in utility RFPs
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Utility-DOD partnerships on microgrids
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Operational microgrids by complexity & ownership
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It Takes More Than Just Equipment

• Situational Awareness

‒ Energy audit experts with expertise to analyze your energy 

requirements and evaluate the optimal solution.

• Experienced Guidance

‒ From Design through Commissioning and throughout the 

Project Lifecycle

‒ Deep understanding of the market

‒ Services to ensure long-term reliability

• Integration of Multiple Types of Components

• Financing Options

‒ Comprehensive suite of financial solutions to help 

customers meet objectives and overcome challenges.

‒ Flexible commercial structures to maximize reliability, 

reduce risk and maximize customer value

Integrated Solutions

More Complex Solutions Demand a Deeper Understanding of the Markets 

Control 

Systems

Gas & Steam 

Turbines

State-of-the-Art 
Digital Integration 

Technology

Transformers Service

HRSG’s
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Questions?

Bill Castor

Siemens Energy

Denver, Colorado, USA

Phone: (303) 481.1080

E-mail: bill.castor@siemens.com

mailto:dalia.el_tawy@siemens.com

