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Creating environments to live, work and play that are 
safe, secure and comfortable, while being energy 
efficient and sustainable.

Siemens Smart 
Infrastructure

Building 
Performance

Building 
Products

Digital 
Services

Distributed 
Energy

Grid Edge

Digital Grid

SI is a leading partner to Higher Education, with over 
800 active campus customers in the U.S. and Canada. 

1

2

3



11/24/2020

2

© Siemens AG 2020

Page 4

Campus connections to the Grid Edge
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FY21 HE market landscape influenced by COVID-19

HE institutions are being financially impacted by 
significant revenue declines across:

• Net Tuition (Enrollment, Tuition Discounts)

• Auxiliary revenue (Housing, Dining)

• Healthcare (Med School/Hospitals)

• Sports revenue (BB, FB)

• State funding

• Endowment returns
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S&P Global Rating Outlook

Stable Negative

Top University President’s Concerns?
#1 Enrollment    #2 Financial Viability
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Implications of Greater Financial Stress
All Lead to Increased Exposure to Energy Supply Resiliency

Reduced funding for DM & Capital projects

Reduced Facilities staffing

Lesser ability to absorb budget variances

Lack funding for sustainability goals

= Reduced energy supply resiliency
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Resilient campus energy supply

Energy Supply Reliability

Energy Price and Budget Stability

Low-carbon Energy Supply

1

2

3

Definition of “Resilience”

“The ability to adapt or recover quickly from 
misfortune or change.”

Key characteristics of campus energy supply 
that must be maintained in the face of mis-
fortune or change:
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Resilient Energy Supply: Drivers for and challenges

Price & Budget Stability

• Market price volatility

• Energy Efficiency

• Aging campus utilities infrastructure

Low Carbon Energy Supply

• Sustainability Goals

• CO2 reduction

• Renewable energy

• Student priorities

Energy Supply Reliability

• Supply interruptions (natural               
gas and electricity)

• Increasing cyberthreats & natural 
disasters

• Aging campus infrastructure

Drivers & Challenges Apply to:

1. Procured Energy Supply

2. Campus Utilities Supply

© Siemens AG 2020

Page 9

1010101010110101
0101010101010100101

101010110101010101010101
0100101010101010101010

01010101010101010101010101
0101010110101010101010101
01001010101010101010101
10101010101010101010101

01010101010101010101
01010101010101010

1010101010

Total Energy Management is where best practices intersect

Energy Efficiency

Drive down energy consumption in order to reduce 
costs and the environmental impact of your 
organization.

Data-Driven Optimization

Continuously analyze and optimize your 
building(s) and the improvement actions you’ve 
taken to be more precise and effective with your 
investment decisions.

Energy Supply Management:

Manage the energy purchasing process as a way 
to lower total energy spend, mitigate risks and 
meet sustainability targets.

Utilities Generation

Generate and store energy on-site so that you are 
less reliant on the grid and have a more 
sustainable energy-mix.

Siemens is a Total Energy Partner.
Siemens supports over 800 university and college customers in the U.S. and Canada.

Integrated Planning Financing & Contracting
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Procured Energy Supply
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Prices
Weather

Infrastructure
Storage

Regulations
Supply
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First nine months of 2020 ties the record 
of 16 events that occurred in 2011 and 2017…
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What are my      
options for supply?

How reliable is my
current supply?
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Understanding Supply Structures and Risk

• Backed by firm capacity
• Guaranteed delivery under 

normal conditions
• Highest Cost/Highest priority

• Lower Cost/Lower Priority than 
firm

• Higher Cost/Higher Priority than 
Interruptible 

• Subject to curtailment during 
system constraints

• Lower Cost/Lower Priority than 
Firm

• May require back up fuel

• Gas purchased for balancing 
transactions.

• Conditional availability
• Lowest level of priority.

Fixed Price

NYMEX Plus 
Basis

FOM Index 
(IFERC)

Daily Spot

Firm

Secondary

Interruptible

Spot

• Fully Fixed Commodity and 
Basis

• Budget Certainty

• Fully Fixed Basis w/ Floating 
Commodity

• Clean hedging structure

• Floating index that settles 
monthly for FOM volumes

• Highest Volume Flexibility

• Daily price of gas used for 
balancing transaction

• Demand based pricing

Service Tiers Common Supply Structures   
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For a premium some suppliers may 
offer swing tolerance products to 
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Critical orders and wmergencies
Protecting the integrity of the delivery system

Operational Flow Order Curtailment Force Majeure

Causes Cold weather, warm weather, 
storage issues, maintenance 

Planned and unplanned
maintenance, demand,       
pressure

Unforeseeable circumstances, 
“Acts of God”

Requirements
‒ Understand tolerances
‒ Match nominations
‒ Modify Usage
‒ Track consumption

‒ Switch to alternative fuel
‒ Shut down gas supply
‒ Allocations
‒ Curtail to firm levels
‒ Find replacement gas

‒ Curtailments
‒ Allocations
‒ Find replacement gas if 

possible
‒ Resiliency planning
‒ Supplier not liable for 

financial losses
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Peak demand events expose 
infrastructure constraints through spot prices

• During the 2017/2018 “Bomb 
Cyclone” strong demand 
produced significant cost 
premiums to FOM nominated 
gas. 

• Under-scheduled requirements 
resulted in major cost exposure 
for firms in the East.

• In the Northeast TETCO-M3
and Transzo Z6 carried 

premiums of over 
200% on average compared 

to FOM scheduled gas. 
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Natural Gas Operations

Fuel and Load Scheduling Activities

Standard consumption / 
performance reports

Structured team for timely 
response

Proactive management of 
volume exposure

Ongoing  forecast updates 
and maintenance

Greater transparency into usage 
drivers

Strategic buy/sells to meet pipeline or 
utility tariff tolerance limits on a daily 
and monthly basis

Nominating, scheduling and balancing 
natural gas supply on pipelines and 
utility distribution systems

Ongoing maintenance of site 
contracts

Operational flow order support

Communication of expected 
and unexpected costs

Active communications with 
the site

OFO response plan

How can you increase fuel supply resiliency?

Program benefits

Structured nomination 
process

Better cost estimates for financial 
planning
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Natural Gas Operations

Fuel and Load Scheduling Activities

Standard consumption / 
performance reports

Structured team for timely 
response

Proactive management of 
volume exposure

Ongoing  forecast updates 
and maintenance

Greater transparency into usage 
drivers

Strategic buy/sells to meet pipeline or 
utility tariff tolerance limits on a daily 
and monthly basis

Nominating, scheduling and balancing 
natural gas supply on pipelines and 
utility distribution systems

Ongoing maintenance of site 
contracts

Operational flow order support

Communication of expected 
and unexpected costs

Active communications with 
the site

OFO response plan

How can you increase fuel energy supply resiliency?

Program benefits

Structured nomination 
process

Better cost estimates for financial 
planning
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Energy Supply Management Program
Address Supply and Budget Security Risk

+ Utility Data Management

Market Analysis & Procurement Strategy

Utilities Procurement & Contract Admin

Energy Risk & Budget Management

Load & Demand Response

Energy Supply Management Program

Hosted on Advantage Navigator

Capture market 
opportunities Mitigate market risk

Proactively 
manage budget
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Renewable Energy Sourcing Options and Drivers 
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On-site RE PPAs

Off-site Direct PPAs

Virtual RE PPA (VPPA)

Unbundled RECs

Renewable Energy Supply Options 

Utility Green Tariff
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Columbia University Solar PPAs
Lamont-Doherty Earth Observatory

Challenge Solution
Energy supply planning, utility 
bill management, carbon
footprint reduction, desire to 
move to renewable energy.

5.8 MW solar application across 
two 10-12 acre arrays, land leased 
from two area farms.

There was limited space on the 
campus for solar. 

Siemens navigated the regulatory 
landscape and was able to provide 
Columbia two remote solar arrays. 

The project faced high 
interconnection costs. 

By working closely with the NY 
Department of Public Utilities 
Siemens was able to reduce the 
interconnection costs by $1.5M.

The project faced declining 
incentive dollars. 

Siemens drove an aggressive 
project development cycle to 
quality the projects for Block 1 of 
NY’s declining block program. 

5.8MW
Solar power in 2 separate arrays

50%
reduction in CO2 emissions

$200,000 
annual savings in energy costs

Siemens has helped deliver Solar PPA’s to many campuses including Columbia Univ., Univ. of DE, American Univ., Univ. of MD, GWU, etc.
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Siemens Decarbonization pathway (CO2-neutral by 2030)

 Leverage Distributed Energy Systems

 Purchase Green Energy

 Reduce Fleet emissions

 Drive Energy Efficiency Program

Siemens has invested over $100 million to date toward reducing our own carbon emissions and to become one of the world’s 

first CO2-neutral industrial companies by 2030.

CO2-reduction progress

Annual savings from Energy Efficiency projects 

total to at least $20 million

FY 2014 FY 2018 By 2020

2.2 
million tons of 
CO2 emissions

33% 
reduction

50% 
reduction

GOAL 
ACHIEVED 

By 2030

CO2-neutral 
operations

Levers for CO2-neutral Siemens 
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Campus Utilities Supply
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Microgrids
Small network of user(s) and local generation 
operating independently or in conjunction
with the main utility grid.

• Increased control of generation 
and loads

• Improved resiliency

• Integrate multiple 
generation sources

Distributed Energy Systems benefit campus and commercial 
environments

Small Power/Solar PV
Generation Assets 100kW-100 MW 
connected to the MV/HV grid for 
flexibility of supply delivery.

• Reduce costs

• Improved supply reliability

• Support Sustainability Goals

Battery Energy Storage
Storage of electricity on-site for peak 
shaving, price arbitrage, and/or system 
benefits.

• Reduced costs

• Increased supply reliability

• Improved power quality

Cogeneration/CHP
Combined generation of electricity 
behind the meter and thermal energy 
near point of use.

• Reduced costs

• Increased energy efficiency

• Improved supply reliability
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Cost Declines Continue to Improve the Competitiveness of 
Distributed Energy Solutions

Technology Cost Declines 2010-2019

Solar and battery storage capital 
costs are expected to fall by 18-20% 
and 35%, respectively between 2019-
2025…

These price drops will continue to 
improve the economics of these 
resources, making them more 
competitive with retail rates… 

Source: Wood Mackenzie 
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Decentralized Energy systems and Microgrids have three 
major value propositions to be quantified and monetized

Economic & Energy efficiency
• Capex vs Opex
• Distributed generator control
• Load / storage control

Sustainability
• Generation / load forecast
• Dynamic grid constraint consideration using 

state estimator function

Reliability, resilience
• Black start
• Network synchronization
• Online Control via HMI / Grid Monitoring and 

Control
• Enhanced SCADA functionality

$

Local generation

Island 
able

Storage 
integration

Controllable loads
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Resiliency in action

1. Grid connected operation 2. Blackout detection 3. Black start sequence

1

2

3

4
5

6

4. Off-grid operation 5. Synchronization 6. Grid connected operation
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An important tool in the evaluation and optimization 
of distributed energy projects

Allowing us to compare 
financials for multiple 
configurations

Hourly pricing & load profile Dispatch optimization tool 
integrates & optimizes existing 
and new generation technologies 

Existing assets and interfaces
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Siemens DES Microgrid at Algonquin College
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Energy Automation System
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Station LAN

DC UPS
AC UPS

Spare

General I /Os
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Local Control Room
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Inverter
Controller

Co-Gen Plant

Controller
Plant

Energy StorageSolar PV

Secure
Comms

HMI Client

Microgrid
Controller

Remote
Monitoring Office

HMI HMI Client

Power Flow
Control

Electrical 
Infrastructure

Secure
Comms

P
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Feeder Controller  and
Data Concentrator

Loads

ALGONQUIN COLLEGE – CAMPUS MICROGRID

IEON Meter

Building Control 
Systems 

EV Charging
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SIEMENS Renewable Micro-Grid
Princeton, NJ 

Objectives Solution

Campus GHG Reduction, Building 
efficiency improvement, Resiliency 
& Research

Renewable energy-based 
Microgrid; integrated with building 
automation system

Key Solution Components:

• Siemens DESIGO building management system

• Siemens Navigator energy analytics and dashboard system

• Siemens MGC microgrid controller

• Siemens ESS 1000 kWh battery energy storage system

• Solar PV: 836 kW photovoltaic system

• Siemens VersiCharger electric vehicle charging systems

An operational living lab serving as a platform for 
researching and demonstrating new technology for 

commercial building and microgrid operation
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Siemens Princeton Renewable Microgrid Provides Cost 
Savings, CO2 Reduction, and Resiliency   

MAC4DES
Cloud-Based

Analytics

Hardware view
• Siemens DESIGO/Navigator: building management system
• Siemens MGC: microgrid controller (based on SICAM) 
• Siemens ESS System: 1000 kWh energy storage system
• PV: 836 kWp photovoltaic system
• Siemens VersiCharger

Controls view

Genset CHP

Dist Sub-
station

Trends in Project Implementation
1.Alternative Contracting & Financing

2.Living Lab Development
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Alternative Contracting and Financing Options

Trends and Drivers

• Preserve limited capital for campus core mission

• Address mounting deferred maintenance

• Shift financial and operational risks to third party partner(s)

• Outsource services to address labor and skills shortages

• Capture tax benefits on clean energy investments

Solar 
Power 

Purchase 
Agreement 

(PPA)

Energy as a 
Service 

Contracts

(ESA)

Utilities 
Monetization / 
Outsourcing

(P3)

Design Build 
Finance/Own 

Operate 
Maintain 

(DBOOM)

Energy 
Savings 

Performance 
Contract 
(ESPC)

h
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Deploying models currently used
and being considered

Energy-as-a-Service

Lifecycle and digital services

Engineering and installation Energy supply solutions design

Customer-driven trends: Energy as a service

"The 'as-a-service' model is the delivery of a product or a 
combination of products, with no up-front capital by the customer 
and guarantees from the provider to meet defined key performance 
metrics for an ongoing fee."
- Bloomberg New Energy Finance

Source: SED Research 2019 
(research conducted in the US with 101 organizations)

Capital and Service Provider

50%

38%

30%

17%

10%

35%

58%

38% 40%
37%

Own/
separate 
assets

Energy 
service 
contract

"As a 
service" 
with 3rd

party 
supplier/
operator

Own 
assets, 

but 
subcontract 

O&M

Utility-
owned/

operated
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Microgrid deployment trending 
toward third-party financed solutions 

Source: Wood Mackenzie Grid Edge Service

Standardization of energy resources 
and cost declines caused microgrid 
project deployment to take off 
beginning in 2017…

… and this also enabled third-party 
financing for smaller systems.
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34

35

36



11/24/2020

13

© Siemens AG 2020

Page 37

Calibrant Energy offerings and customers

Solar PV 

Education

Commercial

Government

Healthcare

Industrial

Battery Energy Storage 
and hybrid PV+ESS 

Central Utility Plants

Combined Heat & Power

Microgrids
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Steps to an energy transformation 

Energy as a Service

Assets ownership is with Calibrant—this motivates us to have well-performing, guaranteed assets that serve our customers
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Durham College 
Energy Innovation Center and Geothermal Living Lab
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Building Automation (BAS) Lab
• Integrate Plumbing, HVAC & Controls
• Simulate Demand Response

MICROGRID Lab
• Simulation of existing and 

theoretical distributed 
energy assets (DERs)

• Live nanogrid control 
under supervision

MGC Controller
Simulation and Trainer

Santa Fe Community College 
BEAM Training Center
Building Energy Automation and Microgrid
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University of Central Florida
Siemens Technology Supported “Living Labs”

Siemens Digital
Grid Lab

Smart Infrastructure
Data Analytics Lab

Other Labs & Testbeds

• Campus Microgrid Control Lab/Testbed

• Smart Inverter Control and Microgrid Resilience Lab

• Cyberphysical Systems (CPS) Control Lab/Testbed

Siemens Microgrid 
Training 
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Thank you!

www.usa.siemens.com/HigherEd

www.usa.siemens.com/CampusofFuture

Fred James
National Business Director 
Higher Education
Siemens Smart Infrastructure

Fairfax, Virginia
Tel: (703) 608-5560
fred.james@siemens.com

Todd Thurlow
Director
Distributed Energy Systems
Siemens Smart Infrastructure

Chantilly, VA
Tel: (571) 318-8965
todd.thurlow@siemens.com
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