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From Pearl Street to Rooftop PV 
»  The Past: Power is centrally generated, then is 

delivered to customers via the distribution grid.  
Utility-centric, customers passive consumers. 

»  The Present:  Mostly large, central station 
generation, but with an increasing mix of 
distributed generation and demand side 
management.  Utility centric with limited 3rd party 
providers, customers have more choices. 

»  The Future: More distributed resources, more 
consumer choice and participation, smaller mix of 
central station generation, microgrids, data 
sharing and transparency, new procurement 
structures and revenue models.  Utility, customer 
and 3rd party provider shared responsibility. 
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The Revolution is Coming… 
» What’s Driving Change? 

˃  Advances in technology – including at the consumer level 
˃  Emergence of the “prosumer” 
˃  Non-traditional market entrants 
˃  Policy shifts and regulatory reforms 
˃  Awareness of environmental and climate impacts of energy choices 
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The Revolution is Coming… 
» Who’s Leading the Charge? 

˃  New York: Reforming the Energy Vision – a top-down approach to 
reforming the utility business model (in part a response to Sandy) 

˃  California: Distributed Resources Planning & Integration of Distributed 
Energy Resources (response to climate change policies and rapid adoption 
of rooftop PV, electric vehicles, energy storage) 

˃  Hawaii: Investigation of Distributed Energy Resources (driven by high 
rates, rapid consumer uptake of PV) 

˃  Minnesota/others: DER/Utility Business Model investigations (proactive 
regulatory policies) 
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The Revolution is Coming… 
» Key California Regulatory Proceedings 

˃  Distributed Resources Planning (R.14-08-013) – focus on 
grid needs, identifying “hosting capacity” for DER (shared 
online), identifying locational net benefits and assigning 
values, demonstration programs for modeling the grid. 

˃  Integration of DER (R.14-10-003) – focus on provision of 
DER to meet needs identified in DRP process, develop 
procurement framework for DER, ensure customer choice 
and participation. 
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Integrated Distribution Planning: 
 

A holistic approach to meeting grid needs and expanding customer 
choice by unlocking the benefits of distributed energy resources 
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Designing the Distributed Grid of Tomorrow 

Tomorrow Today 
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Modernization in grid planning is needed 

A holistic approach to meeting grid needs and expanding customer 

choice by unlocking the benefits of distributed energy resources 

Planning Interconnection 

Traditional Planning 

Image Sources: CYME, Kevala, PG&E 
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Integrated Distribution Planning 
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IDP In Action: California regulatory proceedings already 

align with Integrated Distribution Planning framework 

Rule 21 

Integrated 

Distributed Energy 

Resources (IDER) 

Distribution 

Resources 

Plan (DRP) 
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Integrated Distribution Planning 
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Challenge: Interconnection processes can be avoidably slow, include 

unwarranted costs, and unnecessarily limit DER interconnections 

Approach: Streamline DER interconnection process, eliminate 

unwarranted costs, and expand allowable interconnection approvals 

  

• While many states establish 

timeline requirements for 

utilities to complete 

interconnection, timelines are 

often not met. 

• Best-in-class utilities 

standardize their 

interconnection process and 

have drastically reduced their 

processing timelines.  

Streamline Process 
  

• Cost certainty is a critical 

component of successful 

interconnection. Upgrade costs 

to DER owners vary 

significantly by project. 

• Upgrade requirements are 

frequently based on outdated 

technical information, resulting 

in undue DER integration costs  

Eliminate Costs Expand Approvals 
  

• Outdated interconnection 

technical standards 

unnecessarily limit the amount 

of DERs that are allowed to 

interconnect 

• Utilize automated hosting 

capacity analyses to increase 

allowable interconnections. 
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Streamline Process: Best practices and recommendations 

Documentation Visibility Simplicity 

Cost Certainty / 

Minimization 
Cost Allocation Standards 

Penalties 
Review / 

Reform 
Equipment 

Streamline process in following areas: 
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• Interconnection process best practices 

identified in the following categories: 
• Documentation 

• Visibility 

• Simplicity 

• Cost Certainty / Minimization 

• Cost Allocation 

• Standards 

• Penalties 

• Review / Reform 

• Equipment 
 

• Alternatives to common utility mitigations 

identified in the following categories: 
• Protection Equipment - SCCR 

• Reclose Blocking 

• Direct Transfer Trip (DTT) 

• Reconductor 

• Transformer replacement 

• Grounding transformer 

• SCADA Recloser 

• Monitoring equipment 

• Voltage Equipment – Variability 

• Voltage Equipment – Reverse Flow 

Eliminate Costs: Many mitigation requirements are overly 

conservative and can be avoided with cheaper alternatives 
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Expand Approvals: Phase out universal screens in 

favor of hosting capacity analyses 

At low PV penetration levels, 

screening methods can enable 

timely decisions 

At high PV penetration levels, 

circuits need to be individually 

assessed for DER hosting capacity 

Screen-Based Hosting Capacity 

Image Sources: EPRI 
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Interconnection 

Application 

Initial Technical Review 

with Penetration Screen 

Interconnection 

Approval 

Pass 

Supplemental 

Review with 

Hosting Capacity 

Change operating 

characteristics and/or 

system configuration 

Fail 

Fail Any Screen 

Detailed 

Impact Study 

Fail all 

configurations 

Pass 

Incorporate Hosting 

Capacity into automated 

Supplemental Reviews 

Examine alternative DER 

configurations to enable 

allowable approval 

Expand Approvals: Incorporate automated Hosting 

Capacity analyses into interconnection process 
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Integrated Distribution Planning 
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Include DERs as an option to 

proactively meet grid needs 

Incorporate DER growth in 

addition to load growth forecasts 

Forecast Growth  

& Maintenance 
Forecast load and DER 

growth and required 

equipment maintenance 

Identify  

Needs 
Compare growth to 

available hosting and  

circuit capacities 

Develop  

Plan 
Evaluate solutions to meet 

identified needs, including 

the use of DER portfolios 

Image Source: EPRI Image Source: Pacific Gas & Electric 

1 2 3 

0

1

2

3

4

5

6

7

8

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

M
W

 

Year 

Hosting Capacity

DER Forecast

Zero Available 

Hosting Capacity 

Challenge: Utility planning processes do not leverage DERs to 

provide grid services, lower system costs, and increase resiliency 

Approach: Modernize distribution planning to leverage DERs 
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Develop Plan: Transmission Planning Process provides a 

useful example for distribution-specific processes 

Image Source: California Independent System Operator (CAISO) 

Develop 

Distribution-

Specific Planning 

Process and Tools 

Transmission Planning Process 
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Integrated Distribution Planning 
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Select least cost / best fit portfolio, including DERs 

rather than solely traditional infrastructure 

Select Least  

Cost / Best Fit 

Identify least cost / best fit 

portfolio of DER and 

traditional assets 

Deploy  

Resources 

Conduct pricing, program 

and procurement efforts to 

obtain needed assets 

Monitor 

Performance 

Monitor, measure and verify 

performance, adjusting 

portfolio as needed 

1 2 3 

Challenge: Utility distribution sourcing does not leverage DERs to 

provide grid services, lower system costs, and increase grid resiliency 

Approach: Modernize distribution sourcing to evaluate, select, and 

deploy DERs to meet grid needs 
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Select Least Cost / Best Fit: Distribution Loading Order 
A policy to encourage the utilization of DER portfolios to meet grid needs 

Proposed Distribution Loading Order Selection of Resource Examples 

1. Distributed Energy Resources 
(DERs) 

Energy efficiency, controllable loads/demand response, renewable 
generation, advanced inverters, energy storage, electric vehicles  

2. Conventional Distribution 
Infrastructure 

Transformers, reconductoring, capacitors, voltage regulators, 
sectionalizers 

 

Rank 
Order 

Procurement 
Mechanism 

Description Selection of Practical Examples 

1 Price Signals 
(DERs) 

DER portfolios that voluntarily respond to 
price signals sent from the utility that incent 
the desired behavior to meet grid needs. 

 Voluntary Critical Peak Power / TOU Pricing 

 Voluntary Distributed Marginal Pricing (DMP) 

 Voluntary Voltage Support Pricing 

2 Firm Contracts 
(DERs) 

DER portfolios that are contractually 
obligated to deliver grid services based on 
contracted prices. 

 Week-Ahead Reactive Power Payments 

 1-10 year ahead availability contracts for 
peak substation real power capacity 

3 Traditional Utility 
Infrastructure 

Traditional utility infrastructure self-supplied 
through General Rate Case capital budgets. 

 Utility investment in Substation transformer 

 Utility investment in feeder reconducturing 

 

Procurement Solutions 

Procurement Mechanisms 
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Select Least Cost / Best Fit: Utilize Distribution Loading 

Order Mechanisms to source solution to grid need 

14 

10 

8 

32 

Total Identified 

Need 

Traditional 

Infrastructure 

1 

Firm Contracts 

3 

Price Signals 

8 

System Need 

(i.e. MW, 

MVAR, MWh) 

Cushion 

Non-Delivered  

Capacity 

Expected Delivery 

Distribution Loading Order: Sourcing Mechanisms 

Source: SolarCity illustrative Loading Order analysis 

3 

2 

Utilize Distribution Loading 

Order to ensure least-

cost/best-fit sourcing 

1 
22 

13 

9 
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Deploy Solutions: Examine Infrastructure-as-a-Service 

investments in lieu of traditional infrastructure 

Infrastructure-as-a-Service Traditional Equipment 

Meet 

System 

Needs 

Earn 

Authorized 

Return 

Identify System Need 

(e.g. capacity, power quality) 

Purchase Traditional 

Equipment Solution 
(e.g. transformer, capacitor bank) 

Procure  

Third-Party Solution 
(e.g. feeder capacity, reactive power) 

Place Notional Value of 

Equipment Cost in Ratebase 

Place Notional Value of 

Contract in Ratebase 

Identify System Need  

(e.g. capacity, power quality) 
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Integrated Distribution Planning 
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Challenge: Utility data critical for driving innovation is not 

accessible by broader industry 

Approach: Utilities must commit to data transparency and 

access to enable industry innovation 

Data Access Data Transparency 
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Visit our webpage at 

www.solarcity.com/gridx for 

full report and additional 

materials 

 
 
 

Ryan Hanley 

Senior Director 
Grid Engineering Solutions 

rhanley@solarcity.com  

Thank you! 

http://www.solarcity.com/gridx
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Thank you 
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