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Scoping Emissions

1. 

Stationary 

fuel 

combustion

2. Grid-

supplied 

energy



Planning for Capital Requirements

• Key thoughts:
1. Existing building stock mix and characteristics

2. Temperature requirements

• Budgeting at the University of Michigan



What is the mix of new vs. existing building space?

What are the characteristics of the existing HVAC systems?

Bummer

Nirvana

Low cost High cost

Typical Reality

All steam equipment; 

lots of process load

Existing HXs convert 

steam to low temp 
HW; no process load
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What temperatures are required for hot water thermal service?
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Capital Requirements: U-M Preliminary Study

Option | Description

Present Value in 2018 (USD in millions)

2018 $ Totals

Option 1 – Base Case – One for one boiler replacement $21

Option 2 – Central Heating Plant $58

Option 3 – Central Heating Plant + Cogeneration $78



Financial Viability: Metrics

• Simple payback

• Net Present Value (NPV):
– The difference between the present value of the 

benefits of a project and its costs.

– Executing a project with a positive NPV is equivalent 

to avoiding its NPV in cash today
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Financial Viability: U-M Preliminary Study 
Outcomes without Carbon Cost

• Key thoughts:
1. Viable in the long term

2. 30-Yr study window influences NPV
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Pricing Carbon

• Key thoughts:
1. $27.27/Ton is equivalent to a cost of 1.5 cents per kWh 

when electrical service is provided by DTE Energy
2. Implementing a carbon cost increases financial viability of 

district energy options
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Where will your electricity consumption come from?

What is the carbon footprint of that power?



Global Presence
Local Solutions

Key Considerations

Distribution piping system (DPS) lifespan 
• EN-certified piping systems are expected to last at least 50 

years

• Difficult to capture the residual value of the DPS over a shorter 
study period

The spark spread
• Infamously difficult to predict 

changing natural gas prices 
over time

• Variation by region and utility 
mix
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Key Considerations

Seasonal boiler efficiency
• Small variations in efficiency can have large effects

• An in-depth study presented in the 1994 ASHRAE journal 
postulated 42.5% to 76.6% should be used when actual 
performance is not available



Thanks for your attention!

Questions?

James Bohn
Phone: 612-315-6451

Email: jbohn@fvbenergy.com
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