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Project Overview

• Analysts	
  project	
  that	
  distributed	
  solar	
  photovoltaics (DPV)	
  will	
  continue	
  
growing	
  rapidly	
  across	
  the	
  United	
  States.

• Growth	
  in	
  DPV	
  has	
  critical	
  implications	
  for	
  utility	
  planning	
  processes,	
  
potentially	
  affecting	
  future	
  infrastructure	
  needs.

• Appropriate	
  techniques	
  to	
  incorporate	
  DPV	
  into	
  utility	
  planning	
  are	
  
essential	
  to	
  ensuring	
  reliable	
  operation	
  of	
  the	
  electric	
  system	
  and	
  
realizing	
  the	
  full	
  value	
  of	
  DPV.

Context

• Comparative	
  analysis	
  and	
  evaluation	
  of	
  roughly	
  30	
  recent	
  planning	
  
studies,	
  identifying	
  innovative	
  practices,	
  lessons	
  learned,	
  and	
  state-­‐of-­‐
the-­‐art	
  tools.	
  

Approach

• Electric	
  infrastructure	
  planning	
  (IRPs,	
  transmission,	
  distribution).
• Focus	
  on	
  the	
  treatment	
  of	
  DPV,	
  with	
  emphasis	
  on	
  how	
  DPV	
  growth	
  is	
  
accounted	
  for	
  within	
  planning	
  studies.

Scope
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Key Points Relevant to Benchmarking 
Distribution Grid Integration Costs 

• Many  states  are  interested  in  modernizing  the  
distribution  grid,  DER  integration  is  one  of  many  
overlapping  objectives

• Distribution  integration  costs  are  intertwined  with  
hosting  capacity,  build  on  that  growing  body  of  work  
but  be  aware  of  its  limitations

• Studies  that  estimate  the  cost  of  proactively  
upgrading  the  distribution  system  to  accommodate  
DER  beyond  the  hosting  capacity  are  probably  most  
relevant,  though  we  found  few  examples  of  such  
studies
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State Objectives in Modernizing the 
Distribution Grid 
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attributes. For most of the states, the objectives and attributes for grid modernization were drawn directly 

from legislative or regulatory documents, as it was understood that these types of documents would 

speak most broadly to the concerns of multiple stakeholders. The exceptions to this are North Carolina 

and Florida, where grid modernization legislation or regulation leaves the definition of objectives and 

attributes open to utilities. For this reason, literature sources in these two states also include utility filings 

related to grid modernization technology deployment. Figure 3 shows the prioritized objectives and 

attributes of these states, which recognizes a high-degree of commonality across states. Overall, the top 

objectives reinforce one another to advance traditional goals, through a modern grid tailored to meet 21st 

century challenges and customer demands. 

Figure 3:Normalized State Objectives and Attributes 

 

 

2.2 EVOLUTION OF THE DISTRIBUTION GRID41  

Whether the timing is driven by customers’ expectations of higher reliability, technological advancements 
driving adoption of DERs, or by proactive market animation policies, the need to evolve the distribution 

grid is clear.  For example, a recent Utility Dive industry survey42 found that over 80% of respondents 

anticipate moderate to significant increases in distributed generation and energy storage over the next 

decade. A modern distribution grid will need to enable customer choice for new technologies and services, 

Source:	
  DOE’s	
  Modern	
  Distribution	
  Grid	
  -­‐ Volume	
  III
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Impact of DPV on T&D Investments:
Hosting Capacity Analysis

5Source:	
  Adapted	
  from	
  EPRI	
  2015



PG&E Hosting 
Capacity 
Analysis

6-�+�*86�*+3549:8':/54�'�Ȍ�+4.'4)+*�/4:+-8':/54�)'6')/:?�'4'2?9/9�*KIKSHKX������

Pacific Gas and Electric Page 91 

�
,OM[XK��� �,OTGR�/)�U\KX�*OYZGTIK�)URUXKJ�H_�2OSOZOTM�)XOZKXOG��'RRU]�:^�8K\KXYK�,RU]��

�

6

• Vertical	
  axis	
  shows	
  
hosting	
  capacity	
  at	
  a	
  
particular	
  node	
  on	
  a	
  
distribution	
  line

• Horizontal	
  axis	
  shows	
  the	
  
distance	
  of	
  the	
  node	
  to	
  
the	
  substations

• Color	
  shows	
  the	
  limiting	
  
criteria	
  for	
  the	
  hosting	
  
capacity	
  at	
  that	
  node

Source:	
  PG&E’s	
  Demo	
  A	
  and	
  B	
  Reports	
  	
  



Impact of DPV on T&D Investments:
Proactive Planning for DPV
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Costs	
  to	
  Increase	
  the	
  
Hosting	
  Capacity	
  of	
  

Fourteen	
  
Representative	
  
Feeders	
  with	
  

Traditional	
  Grid	
  
Upgrades

Costs	
  to	
  Increase	
  the	
  
Hosting	
  Capacity	
  of	
  
Cluster	
  11	
  Comparing	
  

Traditional	
  Grid	
  
Upgrades	
  to	
  

Emerging	
  Options

Source:	
  Adapted	
  from	
  Navigant	
  2016a


