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Project Objectives 

• Utilities have occasionally observed delayed voltage recovery following 
fault events in regions where a significant portion of the summer peak 
load is associated with residential air-conditioning.  

• This phenomenon, called fault-induced delayed voltage recovery (FIDVR), 
is associated with motor that are prone to stalling.  

• There is concern that as greater a fraction of on-peak load is associated 
with motors prone to stalling the FIDVR phenomenon could have more 
significant detrimental impacts and possibly cause generation tripping or 
even a blackout. 

• The purpose of this project is to generalize the load model development 
and calibration methodology developed for WECC to address the FIDVR 
phenomenon in planning studies.  



Composite Load Model 

• In 2000-2001, WECC 
used interim load model 

• In 2005, WECC 
developed explicit load 
model 

• In 2007, PSLF has the 
first version of the 
composite load model 

 



Past major accomplishments 

• In 2010, PNNL started the work on load composition model 

• Development was funded by DOE through ARRA program 

• An Excel tool to create composite load model was developed in 
2012. 

• Load Model Data Tool to generate composite model data 
records was developed in 2013 

 

 



Load Model Data Tool (LMDT) 
• LMDT generates the load 

composite model data records 
• LMDT supports GE PSLF and 

Siemens PSSE formats 
• LMDT 1.0 was released under an 

open source license in 2013 
• LMDT is a stand-alone MS 

Windows application 
• LMDT was developed in 

collaboration with Bonneville 
Power Administration (BPA) and 
WECC Load Modeling Task Force 
(LMTF) 

• Development was funded by DOE 
ARRA 

• LMDT is used by multiple utilities 
including: WECC, ERCOT, BPA, 
Dominion, SCE, PG&E, Seattle City 
Light. 



Technical Accomplishments FY15 

• LMDT is used be WECC to generate CLM records for WECC 
planning cases. 

• Support of PSLF 19 was added to LMDT version 1.1 (this 
feature was requested by WECC). 

• LMDT version 2.0 is under development. 
– Fully redesigned Graphical User Interface (GUI) 

– Advanced functionality 

– Database of load models for different climate zones 

– Generating .dyd and .dyr dynamic records 

– The tool development activity is coordinated with WECC MVWG, WECC 
LMTF, and BPA 

 

 

 

 



Redesigned Graphical User Interface 



LMDT 2.0 Database 

• Different load type 

– Commercial 

– Residential 

– Inductive 

– Agricultural 

– Data 

– Service 

• Climate zones 

• Operating hours 

• Seasons 

 



Composite Load Model Settings 

• Load Mix 

• Season 

• Operating Hour 

 



Composite Load Model and 
Dynamic Records 

• Input 

– Composite 
Load Model 

– Motor Data 

– Power Flow 
Data 

• Output 

– .dyd record 

– .dyr record 

 



Hourly Analysis 

• Climate Zones 

• Seasons 

• Load Mix 

 



Deliverables FY15 

• LMDT version 1.1 and tool documentation available at: 
https://svn.pnl.gov/LoadTool 

• Initial prototype version of LMDT 2.0 was provided to 
a limited number of users for testing 

# Milestone/Deliverable Target Date 

1 Tool Requirements May 2015 

2 Tool specification September 2015 

3 Tool prototype December 2015 

4 Final tool release September 2016 



Industry Outreach 

The LMDT application has been presented at several industrial 
events including: 

• WECC Modeling and Validation Work Group (MVWG) 

• WECC Load Modeling Task Force (LMTF) 

• North American Transmission Forum (NATF) Dynamic Load 
Modeling Working Group 

• Webinars for western and eastern interconnection utilities. 

 



Risk factors 

• Risk factors are low. 

• Feedback and guidance from industrial users are 
very important for the success of the project. 



Future plans 

• Expanding analytical capabilities to meet user 
requirements. 

• Model Calibration. 

• Industry outreach. 

 

 

 


