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ZNE Successes 
• ZNE is cost effective  in most cases 
• ZNE can be achieved by efficiency 

& purchasing 100% green power 
• ZNE communities provide 

potential for microgrids  
• AB32- leads to electrification and 

ZNE integration with EV charging 
and battery storage 
 
 
 

 

ZNE Key Issues 
• ZNE Retrofits - electric service & 

asbestos issues 
• Better refrigerants – CO2 and ? 
• Shift from energy to GHG impacts 
• ELEPHANTs – 
HP leaks can = decades of savings 
O&M – After the ZNE is born?  
  Emergency PV power circuits   

ZNE – Are we really back to all electric homes?  
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DC and AC-DC Hybrid  Analysis of 
ZNE + EV charging + battery storage 

What’s DC got to do with it …? 

ZNE Maritage Homes                     ZNE IBEW/NECA Training Center 
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Elephant :DC to DC building systems with ZNE + EV  + storage Save  up to 
15%  of  Building + EV + Storage  

in 



7 

1st design the sustainable 
Electric system – End goal 
DC to DC systems enable 

unique savings and 
advantages 
DC microgrids –best 
    sustainable power systems  
    & emergency power  

AB32 envisions  integrating 
homes with EVs and the grid 
Engineering optimization 

dictates DC systems 
DC systems are 1 of 10  key 

EPIC Strategic Emerging 
technologies    

 
 
 

DC to DC to integrate digital world - Buildings with 
ZNE + EV charging + battery storage  
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Direct Current as an Integrating and Enabling Platform for Zero-Net Energy Buildings, June 2018 CEC 

Figure 2. Commercial System Losses in AC vs. DC 
Systems with EV for Various Battery Sizes 
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Direct Current as an Integrating and Enabling Platform for Zero-Net 
Energy Buildings 
Commercial Buildings 5% to 14% with battery storage can go to 

30% with large battery systems 
Techno-Economic Analysis of DC Power -Results show that DC 

distribution systems are cost-effective in most scenarios that 
include large capacities of PV and battery storage 

EPIC Initiative 1.6.1 - DC Building Distribution Systems to Enable 
ZNE Buildings by 2030 

DC emerging globally as the best practices for many 
building systems  

 



“20-25% of all GHG emissions on the planet 
come from the harvesting and manufacturing 

building materials”  
- Chris Magwood 
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What is Embodied 
Carbon? 

(1)Finding raw materials 
(2)Harvesting raw materials  
(3)Processing raw materials 
(4)Manufacturing - turning processed raw 

materials into useful products 
(5)Energy used to transport and install the 

product 

 

 

What is Operational Carbon 
Savings? 

• Put simply, it is energy efficiency 
• Efficiency does NOT always equal carbon 

savings depending on carbon impact of 
grid energy 

• Elephant: Why put on 50 lbs first? 
– Time Value of Carbon means 

carbon sequestered upfront is 
worth a lot more     

 

 

ZNC building GHG Impacts  
= embodied  + operational carbon 
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Insulation Example - Enormous Variation in Carbon Impacts 
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“The house is on fire” –Take Action and drop “Greta bombs” as often as possible     
        ……………..& make up your own  
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Some Resources 
 New Buildings Institute - https://newbuildings.org/hubs/zero-

energy/  
 Buildings as Climate Change Solution 

https://www.chrismagwood.ca/embodied-carbon.html  
 Architecture 2030 - https://architecture2030.org/  
 Emerge Alliance – DC Codes & Standards 

https://www.emergealliance.org/  
 EPIC DC study - http://dc.lbl.gov/epic-research-project 
 ETCC --https://www.etcc-ca.com/about-etcc 
 Soon– SCE ZNE Cookbook & CEC Cost Effective Com ZNE 
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Elephant Review & Thank You 
 HP refrigerant leaks, O&M, all electric ZNE Emergency circuits 
 DC to DC build ZNE + EV  + storage Save  up to 15%  of  Building + 

EV + Storage – can go to 30%  
 Develop Building microgrids to use PV during power outages 
 Embodied Emissions are 90% for new constriction 2012-2050 
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