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Source: Ernest Orlando Lawrence Berkeley National Lab 
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Major Utility Concern Related to DER
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Concern Number of Utilities 
(Out of 21)

Voltage regulation 16

Reverse power flow 11

Protection coordination 10

Increased duty on line regulators 8

Unintentional islanding 8

Secondary networks 6

Variability due to clouds 5

Capacitor switching 4
Source: Coddington and Smith 2014

Transient
 Transient voltage impacts
 Islanding
 Microrgird

Dynamic  Protection
 Power Quality

Quasi-Static  Variability Impact
 OLTC Cycling

DER Interconnection



Load
 National Electric Code
 UL 1741

Point of Common 
Coupling (PCC)

 IEEE 1547.x
 IEEE 1453

Interconnection 
Process
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Source: DoE

Electric Utility Systems
 National Electric Safety Code
 Utility Regulations
 ANSI C84.1
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An Advanced 
Distribution 
System 
Analytical Tool
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Distribution System Analytical Tool (DSAT)

EDS Component Modeling

• Load
• Overhead Line
• Underground Cable
• Transformer
• Load
• Voltage Regulator
• Cap Bank

DER

• Rotating Generators
• PV
• Energy Storage
• Inverter
• Active and Reactive Power Control
• Active Anti-Islanding Module (SFS and 

SMFS)
• Passive Anti-Islanding Module

Protection Systems

• Breaker
• Switch
• Fuse
• Digital Measurement Unit
• IEDs



DSAT Characteristics
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Distribution System Analytical Tool (DSAT)
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Transient Response of PV Systems
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Passive Anti-Islanding Active Anti-Islanding 
(Sandia Frequency Shift)
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Run-On Time of PVs after Loss of the Grid

Islanding Analysis
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PROTECTION ANALYSIS
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Accomplished
 Streamlining Interconnection Process
 Automating Interconnection Studies
 Transient and Dynamic Analysis

In Progress
 Improving the Speed of Analysis
 Flicker Analysis
 Customized Solutions
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