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What We Like to Do



MA Gas System



MA Gas Leaks

Utility reported gas leaks in Boston. https://heet.org



Two Summers Ago..



Stranded Assets

Dorie Seavey’s Oct 
2023 GSEP Analysis





The Way We Are Headed



Decarbonization: 
Impacts on Electric System



MA Current System

● Gas system at peak can contain 4x energy of electric system

Electric wires

Gas pipes



Proposed Plan
● Move off of gas for all but “hard to decarbonize”
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Prevailing Assumption 
● Air source heat pump



National Grid ESMP Report, 2023

2050 Winter Peak Demand > 2X Current Summer Peak

Winter Electric Peak (assuming most HVAC is air source heat pumps) 



Driven by Heating

Eversource ESMP Report, 2023

2035 Winter Peak Electric Load
Heating Load 

Base Load



National Grid ESMP Report, 2023

National Grid’s Proposed Investments

Will Cost a Lot



Impacts of Each HVAC Method (MA)

Air source heat pump (4 ton)
● ~5 kW increase in electric peak*
● Max 300,000 homes with current electric grid

* According to Harvey Michaels, MIT Sloan 



Impacts of Each HVAC Method (MA)

Ground source heat pump 
● 2.5 kW increase in electric peak *
● Max 600,000 homes with current electric grid

* According to Harvey Michaels, MIT Sloan 



Impacts of Each HVAC Method (MA)

Networked Geothermal (per home)
● ~1.2 kW increase in electric peak*
● ~750,000 homes with current electric grid*

* My rough assumption given Harvey’s calculations



Networked Geothermal



 

● Infrastructure in the street
● “Shallow” boreholes
● Ambient temperature 
● Single pipe

Networked Geothermal



The Most Efficient Heating System

Networked geothermal systems reduce electric 
peak demands compared to pathways with larger 
reliance on ASHPs because these technologies are 
not sensitive to outside temperature. 

- 20-80 Independent Consultant Report



Sustainable Chicago analysis, multi-unit apartment

Lower Energy Bill 



Allows Gas Workers to Transition

Water PipesGas Pipes



MA Networked Geothermal - Gas Utility Installs

Eversource - Framingham

● 140 units, including residential & commercial buildings
● Turned on by spring

National Grid - Lowell & Dorchester

● @ 160 units total
● Full electrification



HEET Research Team
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Grafting Networked Geothermal onto the Gas System
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Grafting Networked Geothermal onto the Gas System

 



Tactical Thermal Transition

(The mapping part)



Gas Pipe 
Replacements & 
Constraints*

Electric Grid 
Improvements & 
Substations*

Use Networked Geothermal When Possible

● To minimize unnecessary costs ( avoided costs pay for customer retrofits?)



Use Networked Geothermal When Possible

● To minimize unnecessary costs ( avoided costs pay for customer retrofits?)
● For speed of transition



Synergize Infrastructure Work for Savings, When Possible

Repaving Plans*
Sewer Separation*
Water System Upgrades*



First Install

● 300 tons or more - i.e. the equivalent energy use of > 100 homes 



First Install

● 300 tons or more
● Avoid HazMat sites - for these sites, use air source heat pumps

MassDEP Oil and HazMat sites 
with Activity and Use 
Limitations (AUL)*
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First Install

● 300 tons or more
● Avoid HazMat sites
● Prioritize environmental justice
● Balanced street-segment heating & cooling loads
● Incorporate local thermal reservoirs*

Bedrock
Large bodies of water 

Sewer infrastructure



Include Backup Supplemental Heater & Chiller (not glycol) 

 



Interconnect to Grow the System



Interconnect to Grow the System

● Calculate interconnected load



Interconnect to Grow the System

● Calculate interconnected load
● Add in distributed local reservoirs - so no “end of the line” issues

●

Sewer system



Repeat

Sewer system

Brewery

Greenhouse





Plan a Phased Transition (neighborhood)

● Start at the ends of the gas system
● Transition the same size pipes, starting with the smallest
● Keep 2 of the largest pipes (feeders) for as long as possible 

Pipe Size



Plan a Phased Transition (city) 

Pipe Size


