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DER	Growth	and	its	Implications	
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•  Significant	growth	in	distributed	generation,	EE,	DR,	CHP,	EVs,	energy	

storage,	microgrids		

•  Increased	flexibility	

•  Increased	complexity	of	distribution	system	planning	and	operations	

•  New	opportunities	for	customers	and	third	parties	to	provide	Local	
Distribution	Grid	Services,	reducing	the	need	for	ratepayer-funded	
capital	investments	

–  Distribution	capacity	or	peak	load	reduction	
–  Voltage	regulation	
–  Reliability/resilience	
–  Hosting	capacity	
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Small	and	Targeted	Investment	
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Source:	SolarCity	Grid	Engineering,	2016		
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Targeted	Demand	Response		
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Individual	customers	providing	and	receiving	compensation	for	Local	
Distribution	Grid	Services	to	reduce	costs	for	all	customers	…	
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Key	Question	for	Regulators	
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To	what	extent	will	you	establish	an	open,	competitive	
market	for	customers	and	third	parties	to	provide	Local	

Distribution	Grid	Services?	
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From	today’s	Distribution	Planning	…	
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…	to	Integrated	Distribution	Planning		
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New	IDP	Capabilities	
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Capability	 Description	
1)	Advanced	Forecasting	and	System	
Modeling	

Probabilistic	planning	and	DER	adoption	scenario	analyses;	more	

granular	load	and	power	flow	modeling;	enhanced	modeling	of	new	

smart	inverter	capabilities;	and	the	ability	to	monitor,	manage	and	

optimize	DER	connected	to	the	system.	

2)	Hosting	Capacity	Analysis	 Determining	how	much	additional	DER	each	distribution	circuit	can	

accommodate	without	requiring	upgrades.		

3)	Disclosure	of	Grid	Needs	and	Locational	
Value	

Identification	and	publication	of	opportunities	for	DER	to	provide	

grid	services	as	non-wires	alternatives;	identification	and	

publication	of	locations	on	each	circuit	where	DER	deployment	can	

provide	grid	benefits.	

4)	New	Solution	Acquisition	 Acquiring	or	sourcing	DER	to	provide	grid	services	using	pricing,	

programs	or	procurement.		

5)	Meaningful	Stakeholder	Engagement	 Establishing	processes	for	open	dialogue,	transparent	information	

sharing,	collaboration,	and	consensus	building	among	stakeholders.		
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Load	Forecasting	Today	
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|  NEW IDP CAPABILITIES
The successful transition to full Integrated Distribution 
Planning requires the development of five new 
capabilities, specifically:

1 |  Advanced Forecasting and System Modeling

2 |  Hosting Capacity Analysis

3 |  Disclosure of Grid Needs and Locational Value

4 |  New Solution Acquisition

5 |  Meaningful Stakeholder Engagement

ADVANCED FORECASTING AND SYSTEM 
MODELING

An initial step in today’s distribution planning process 
involves the forecasting of load growth and future 
circuit and substation peak demands over a 5-20 year 
time horizon. These forecasts are based on circuit and 
substation loads recorded at the time of previous peaks, 
adjusted for weather impacts, expected growth rates, 
and known changes in load such as the addition or loss 
of major customers. 

The resulting forecasts are largely deterministic, 
meaning they often do not reflect randomness or 
uncertainty.  Utilities apply these static “snapshots” 
in time and linear extrapolations of historical data to 
identify where system limits 
may be exceeded and where 
upgrades may be required to 
accommodate load growth. 
As such, load forecasts are 
a critical input into a utility’s 
capital expenditure plan and 
directly impact a utility’s 
revenue requirement. Figure 
3 illustrates the deterministic 
results from a typical utility 
load forecasting process.

As DER adoption grows, 
distribution systems will 
increasingly experience 
variability of loading, voltage 
and other attributes of 
system performance. New 
approaches to enhance 
forecasting in a high-DER future include probabilistic 
planning and DER adoption scenario analyses. 
Probabilistic planning, as opposed to the current 

deterministic approach, accounts for uncertainties 
introduced by factors such as increasing DER 
penetration and weather variability. Scenario analyses 
consider a range of possible futures where varying levels 
of DER are adopted on the system.17

While utilities have well-established methodologies for 
developing load forecasts, the methodologies for DER 
forecasting are evolving and the necessary techniques 
and software tools are still under development. For 
utilities in the early stages of building this capability, 
modeling is often based on historical patterns of DER 
adoption or goals set for utilities.18  Many leading 
utilities are using customer-adoption models to forecast 
expected quantities of DER, and analysis of individual 
customers’ propensity to adopt based on demographics 
or load to forecast locations of DER deployment.19 
Customer-adoption models explicitly use historical DER 
deployment, location-specific DER technical potential, 
various DER economic considerations, and end-user 
behaviors as predictive factors.20 Table 1 summarizes 
key steps of an effective DER adoption forecast.

Ultimately, utilities must determine what impacts the 
adoption of various DER types will have on individual 
circuit load profiles throughout the year.  It is important 
to know the extent to which DER production is 
coincident with peak load on each circuit, as well as 
expected DER output at times of minimum circuit loads.

17  Rhode Island, p. 48
18  Trabish
19  Mills, Barbose, Seel, Dong, Mai, Sigrin, and Zuboy, p. 45
20  Id., p. 7
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New	IDP	Capabilities	
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Capability	 Description	
1)	Advanced	Forecasting	and	System	
Modeling	

Probabilistic	planning	and	DER	adoption	scenario	analyses;	more	

granular	load	and	power	flow	modeling;	enhanced	modeling	of	new	

smart	inverter	capabilities;	and	the	ability	to	monitor,	manage	and	

optimize	DER	connected	to	the	system.	

2)	Hosting	Capacity	Analysis	 Determining	how	much	additional	DER	each	distribution	circuit	can	

accommodate	without	requiring	upgrades.		

3)	Disclosure	of	Grid	Needs	and	Locational	
Value	

Identification	and	publication	of	opportunities	for	DER	to	provide	

grid	services	as	non-wires	alternatives;	identification	and	

publication	of	locations	on	each	circuit	where	DER	deployment	can	

provide	grid	benefits.	

4)	New	Solution	Acquisition	 Acquiring	or	sourcing	DER	to	provide	grid	services	using	pricing,	

programs	or	procurement.		

5)	Meaningful	Stakeholder	Engagement	 Establishing	processes	for	open	dialogue,	transparent	information	

sharing,	collaboration,	and	consensus	building	among	stakeholders.		
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Hosting	Capacity	Results	
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New	IDP	Capabilities	
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Capability	 Description	
1)	Advanced	Forecasting	and	System	
Modeling	

Probabilistic	planning	and	DER	adoption	scenario	analyses;	more	

granular	load	and	power	flow	modeling;	enhanced	modeling	of	new	

smart	inverter	capabilities;	and	the	ability	to	monitor,	manage	and	

optimize	DER	connected	to	the	system.	

2)	Hosting	Capacity	Analysis	 Determining	how	much	additional	DER	each	distribution	circuit	can	

accommodate	without	requiring	upgrades.		

3)	Disclosure	of	Grid	Needs	and	Locational	
Value	

Identification	and	publication	of	opportunities	for	DER	to	provide	

grid	services	as	non-wires	alternatives	(NWA);	identification	and	

publication	of	locations	on	each	circuit	where	DER	deployment	can	

provide	grid	benefits.	

4)	New	Solution	Acquisition	 Acquiring	or	sourcing	DER	to	provide	grid	services	using	pricing,	

programs	or	procurement.		

5)	Meaningful	Stakeholder	Engagement	 Establishing	processes	for	open	dialogue,	transparent	information	

sharing,	collaboration,	and	consensus	building	among	stakeholders.		
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New	IDP	Capabilities	
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Capability	 Description	
1)	Advanced	Forecasting	and	System	
Modeling	

Probabilistic	planning	and	DER	adoption	scenario	analyses;	more	

granular	load	and	power	flow	modeling;	enhanced	modeling	of	new	

smart	inverter	capabilities;	and	the	ability	to	monitor,	manage	and	

optimize	DER	connected	to	the	system.	

2)	Hosting	Capacity	Analysis	 Determining	how	much	additional	DER	each	distribution	circuit	can	

accommodate	without	requiring	upgrades.		

3)	Disclosure	of	Grid	Needs	and	Locational	
Value	

Identification	and	publication	of	opportunities	for	DER	to	provide	

grid	services	as	non-wires	alternatives	(NWA);	identification	and	

publication	of	locations	on	each	circuit	where	DER	deployment	can	

provide	grid	benefits.	

4)	New	Solution	Acquisition	 Acquiring	or	sourcing	DER	to	provide	grid	services	using	pricing,	

programs	or	procurement.		

5)	Meaningful	Stakeholder	Engagement	 Establishing	processes	for	open	dialogue,	transparent	information	

sharing,	collaboration,	and	consensus	building	among	stakeholders.		
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New	IDP	Capabilities	
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Capability	 Description	
1)	Advanced	Forecasting	and	System	
Modeling	

Probabilistic	planning	and	DER	adoption	scenario	analyses;	more	

granular	load	and	power	flow	modeling;	enhanced	modeling	of	new	

smart	inverter	capabilities;	and	the	ability	to	monitor,	manage	and	

optimize	DER	connected	to	the	system.	

2)	Hosting	Capacity	Analysis	 Determining	how	much	additional	DER	each	distribution	circuit	can	

accommodate	without	requiring	upgrades.		

3)	Disclosure	of	Grid	Needs	and	Locational	
Value	

Identification	and	publication	of	opportunities	for	DER	to	provide	

grid	services	as	non-wires	alternatives	(NWA);	identification	and	

publication	of	locations	on	each	circuit	where	DER	deployment	can	

provide	grid	benefits.	

4)	New	Solution	Acquisition	 Acquiring	or	sourcing	DER	to	provide	grid	services	using	pricing,	

programs	or	procurement.		

5)	Meaningful	Stakeholder	Engagement	 Establishing	processes	for	open	dialogue,	transparent	information	

sharing,	collaboration,	and	consensus	building	among	stakeholders.		



November	27,	2018	

Getting	Started	with	IDP	

15	

•  Establish	clear	objectives	and	guiding	principles	

•  Require	utility	reports	to	understand	current	capabilities	
–  Planning	methods	and	tools;	spending	categories	and	amounts;	

proposed	HCA	use	cases;	NWA	suitability	criteria	and	pilots	

•  	Establish	IDP	Technical	Working	Group(s)	

–  DER	adoption	and	growth	scenarios;	smart	inverter	functions	and	

settings;	NWA	suitability	criteria	and	process	for	pilots;	HCA	use	

cases,	methodology,	timeline	for	implementation;	development	of	

data	sharing	portals	
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Additional	resources	…	

https://gridlab.org/publications/	
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Additional	resources	(continued)	…	

	…	plus	RMI’s	upcoming	NWS	Playbook	


