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Current Solar Production
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Current and Planned Production
(Based on 2 -3 Year Commitments)
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The Control Shift (1 of 3)

Bulk-Power System

ÁVariability absorbed by 
load variability

ÁOperational characteristics 
do not permeate to BPS  

10%

90%

ÁSupports system inertia and 
recovery modes

ÁDispatchable based on demand

ÁCentralized to System Operator 

Distribution 
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The Control Shift (2 of 3)

ÁDisturbances permeate 
to BPS (common-mode)

ÁDynamic and fast demand response

ÁPotential for over generation

30%

70%

ÁMore rigorous generator control 
and dispatch ability

ÁIncreased reliance on BPS 
generation

ÁAdditional equipment to control 
local voltages

Distribution 

Bulk-Power System
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The Control Shift (3 of 3)

Integrated Power System

ÁDER must act as a system resource

ÁStorage, curtailment, coordination, grid 
support, and control

ÁOperator or aggregator function is needed

50% 50%

ÁSupports electricity services

ÁLong-haul power transfers 
provider

ÁReliability backbone

Bulk-Power SystemDistribution 
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ІмΥ άIƻǿ Řƻ L ƳƻŘŜƭ 59w ƛƴ ǇƭŀƴƴƛƴƎ 
ǎǘǳŘƛŜǎΚέ

ІнΥ ά.ǳǘ ǿƘŀǘ ƳƻŘŜƭǎ Řƻ L ǳǎŜΚέ

ІоΥ ά²Ƙŀǘ ŀōƻǳǘ ǘƘŜ ŦǳǘǳǊŜΚέ

Modeling Discussion Outline
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ñHow Do I Model DER in Planning Studies?ò

DER Modeling Framework
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Composite Load Model
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Composite Load Model + DER
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ωUtility -Scale Distributed Energy Resources (U-DER):distributed 
energy resources directly connected to the distribution bus or 
connected to the distribution bus through a dedicated, non-load 
serving feeder. 
ÁThree-phase interconnections; 

ÁCan range in capacity (e.g., 0.5 to 20 MW), although facility ratings can 
differ.

ωRetail-Scale Distributed Energy Resources (R-DER):distributed 
energy resources that offset customer load.These DER include 
residential, commercial, and industrial customers. 
ÁTypically, the residential units are single-phase 

ÁCommercial and industrial units can be single- or three-phase facilities.

U-DER and R -DER
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Composite Load Model + DER
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R-DER in Powerflow
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U-DER + R -DER in Powerflow
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U-DER + R -DER in Dynamics


