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Boston Smart Utility Policy adopted June 2018 
amid increasing power outages and flooding
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Policy incorporates smart utility technology in the 
city’s permitting process for new development

TECHNOLOGY SIZE THRESHOLD SPECIFICATIONS

District Energy 
Microgrid

>1.5 million SF
Feasibility Assessment; if feasible, then 
Master Plan & District Energy 
Microgrid-Ready design

Green 
Infrastructure

>100,000 SF

Install Green Infrastructure to retain 
1.25'' rainfall on impervious areas
(Increase from 1" currently required by 
BWSC)

Adaptive Signal 
Technology

All projects requiring signal 
installation or improvements

Install AST & related components into 
the traffic signal system network

Smart Street
Lights

All Projects requiring street light 
installation or improvements

Install additional electrical connection 
& fiber optics at pole

Telecom
Utilidor 

>1.5 million SF of development, or 
>0.5 miles of roadway

Install Telecom Utilidor: underground 
duct bank to consolidate the wires and 
fiber optics installed for cable, internet, 
and other telecom services.
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Project Specifications:
— 4 high/mid-rise buildings in South Boston

— 1.6M sf lab and office space

— Construction starting EOY 2019

— Phase 1 includes construction of two 
office/lab buildings

— Phase 2 will complete build-out of 
remaining two buildings to reflect market 
demand

Exchange South End redevelopment was the first 
project to respond to the policy
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Feasibility study includes technical, regulatory, 
financial, resiliency & GHG emissions

TECHNICAL
• Load profile evaluation

• Equipment sizing optimization and selection

• System basis-of-design

• Solar shading analysis

REGULATORY
• Electricity sellback considerations

• Interconnection requirements

• Federal and state incentives

• NOx requirements

• Inverter vs synchronous interconnection

FINANCIAL
• Rate structure evaluation

• Capital cost estimates for all equipment

• O&M full service contract costs

• Interconnection costs

• Impact of incentives

RESILIENCY & GHG EMISSIONS
• Optional standby load evaluation

• Islandable design considerations

• GHG emissions evaluation
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SMART Utility District Energy Microgrid Approach  

SMART Utility Policy Requirements

1. Develop energy models to 
determine building loads

2. Evaluate regulatory and 
physical constraints + 
opportunities

3. High-level, “blue ocean” 
screening of energy 
strategies

4. Develop multiple alternative 
scenarios 

5. Conduct technical, 
economic, resiliency, and 
GHG analysis for scenarios

6. Optimize and develop 
technical description for 
most promising alternative 
scenario

WSP Approach
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Energy models are used to develop load profiles 
for business-as-usual and further analysis
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Evaluating heating and cooling requirements 
important for assessing potential of CHP/CCHP
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— Electrical interconnection: The Site is located on a radial 
network and receives 4 kV service. The electric utility has 
expressed concern about the amount of on-site 
generation that could be implemented on this 4 kV 
circuit

— Natural gas supply: A capacity study conducted by the 
natural gas utility determined that there were no supply 
constraints

— Building design: Limited rooftop space available to 
house on-site generation 

Physical constraints include limited space available for 
solar and uncertainty regarding utility interconnection 
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— Minimum Grid Draw: Electric utility may require that the 
development draw at least 50 kW from the grid at all times

— NOx Emissions Requirements: Massachusetts limits the NOx
emissions for on-site generation

— Fire Prevention Code: The fire department may limit the use 
of Li-ion batteries as stationary energy storage

— Electrical distribution: The electric utility has exclusive rights 
to distribute electricity within a service territory and asserts 
that the franchise agreement restricts the transfer of electricity 
across public rights-of-way 

— Resale of electricity: The Department of Public Utilities (DPU) 
restricts the resale of electricity from landlords to their tenants 

Regulatory constraints result in limitations to microgrid 
deployment and on-site generation capacity in MA
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Regulatory opportunities (incentives) improve economic 
viability of on-site generation and renewables

— Federal Investment Tax Credit: Applies to solar (30%, 
decreasing to 10% in 2022) and CHP (10%)

— MACRS Bonus Depreciation: Applies to solar and CHP, 100% 
depreciation for qualified projects in service before January 1, 
2023

— MA Alternative Energy Credits (AECs): Qualified alternative 
energy units produce AECs, which are purchased by utilities to 
meet their Alternative Portfolio Standard (APS) requirements

— Massave CHP Incentive: Per the Massachusetts Green 
Communities Act of 2008, CHP projects can receive funding as 
an electricity energy efficiency measure

— SMART Solar Program: Massachusetts has a solar carve-out in 
their renewable portfolio standard (RPS) that requires utilities 
to procure a certain portion of their electricity from solar
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TECHNOLOGY TECHNICAL REGULATORY ECONOMICS RESILIENCY SUSTAINABILITY

DISTRICT THERMAL
2-Pipe Loop ✓ ✓ X X l

4-Pipe Loop ✓ ✓ X X l

MICROGRID
Interconnected Buildings ✓ X ✓ ✓ l

Separate Buildings ✓ l l ✓ l

CONVENTIONAL 
GENERATION

Fuel cell ✓ ✓ l ✓ l

Microturbines ✓ l l ✓ l

Reciprocating Engines ✓ l ✓ ✓ l

RENEWABLES
Solar Photovoltaics l ✓ ✓ l ✓

Wind Microturbines l ✓ X X ✓

THERMAL RESOURCES

Cogeneration ✓ ✓ ✓ l l

Trigeneration l ✓ l ✓ ✓

Horizontal Geoexchange X - - - -
Vertical Geoexchange l ✓ l l l

Sewer Heat Recovery X - - - -

ENERGY STORAGE

Lithium-ion batteries ✓ l l ✓ l

Flow batteries l ✓ l ✓ l

Thermal storage l ✓ l ✓ l

High-level screening analysis results
✓ = Positive l = Mixed

X = Negative “-” = not applicable

Note: Analysis is for a mixed use residential project undergoing same process, not for the Exchange South End.
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— WSP assessed reciprocating engines, microturbines, and fuel cells for 
their potential as the prime mover. Reciprocating engines were 
recommended because:
— They have the highest combined efficiency and therefore generate the 

most alternative energy credits (AECs) per MWh of electricity produced.
— They have the lowest capital cost for small-scale applications.

Individual building systems with natural gas 
reciprocating engines selected as prime mover
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Trade-off between economic performance and 
resiliency should be understood

Note: Analysis is for a mixed use residential project undergoing same process, not for the Exchange South End.
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Economic Optimum CHP Size vs. Building Electrical Loads

Recommended CHP size just 
BELOW minimum level of 
resiliency

Recommended CHP EXCEEDS
minimum level of resiliency

Minimum level of
resiliency:

Lighting
Elevators

Refrigeration
Plug loads

HVAC: Heat pumps
Ventilation

Remaining 
building loads:

Economic 
optimum CHP size:



16

Solar PV makes sense financially, but only covers ~1% of 
building annual electricity consumption
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Incentives for CHP and solar projects in MA greatly 
improve project NPV

None +MACRS Tax
Depreciation

+10% ITC +AEC Credit +Massave CHP
Incentive

Impact of Incentives on Bldg. C CCHP NPV

Base Savings MACRS Impact ITC Impact

AEC Impact Massave Impact

None + ITC + MACRS +SMART Block 8

Impact of Incentives on Bldg. B Solar PV 
NPV

Base Savings ITC MACRS SMART Block 8

$2.6M

$4.1M

$3.6M

$3.1M

$2.9M

$98,000

$26,000

$35,000

$48,000
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— Reciprocating engines as the prime mover: Reciprocating engines were selected over fuel cells 
and microturbines because of their high efficiency and low capital cost. Their high efficiency also 
yields the most AECs.

— CCHP preferred over CHP-only: Implementing absorption chillers (the cooling component of 
CCHP) is cost effective, despite its added capital cost and low impact on overall cooling loads. 

— MAN, Siemens, or equivalent engines: These engines are recommended for their abundance 
throughout the Northeast and low operating costs. 

— Multiple smaller engines: Installing multiple smaller engines (under 285 kW) to meet the ideal 
capacity is preferred because they can meet MA’s strict NOx requirements without requiring a SCR.

— Cention or equivalent absorption chillers: These chillers are recommended because they have a 
high COP (0.80) and can operate at part load capacity without compromising performance.  

Technical description and considerations
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System performance schematic for Building D
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— Developers have not experienced higher market value for resiliency 
features; this may change in the future

— Feasibility study is conducted early in the design process when 
building mechanical systems and loads are unknown or may change

— SMART Utility Policy does not define levels of resiliency or emissions 
reductions that proposed district energy microgrid systems should 
achieve

— Regulations restrict metered sale of electricity, limiting ability of 
project owner or developer to recover costs for on-site generation 
projects

Challenges
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— Frequent meetings with planning and development agency will help 
align feasibility study with policy goals

— Feasibility study should be done at a high level because designs and 
programs can change frequently

— Use conservative assumptions to test best/worst case scenarios early 
in the project and remove technologies or designs are not feasible

— Final design in new builds should consider the uncertainty of 
buildings loads, including providing empty pads for future expansion

Lessons learned
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Questions?
Derek Fehrer
WSP
Sustainability, Energy and Climate Change
derek.fehrer@wsp.com
303.551.0937

https://www.wsp.com/en-US/services/sustainability-energy-and-climate-change

mailto:derek.fehrer@wsp.com
https://www.wsp.com/en-US/services/sustainability-energy-and-climate-change

