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Background

e A set of software tools has been developed in
cooperation with BPA, WECC Joint Synchronized
Information Subcommittee (JSIS) and Modeling
and Validation Work Group (MVWG)

— Power Plant Model Validation (PPMV) tool
— Frequency Response Tool (FRT)
— Load Modeling Data Tool (LMDT)

 The tools are released under open source license

e All tools are stand-alone Windows applications
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Project Objectives (1)

Frequency Response Analysis Tool

Frequency response is a measure of an Interconnection’s ability to
stabilize frequency immediately following the sudden loss of generation
or load.

NERC developed Frequency Response BAL-003-1 Standard, FERC
approved the standard with effective date April 15t 2015.

PNNL was requested by WECC JSIS to develop a tool to automate the
analysis of interconnection frequency response:

The tool calculates NERC Frequency Response Measure (FRM) using PMU
measurements.

The tool has advanced visualization capabilities
The tool archives the historic events and baselines the system performance.

The tool automatically generates reports
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Project Objectives (2)

Power Plant Model Validation Tool

e Validation of power system models for power flow and dynamic studies is
very important for ensuring that these models are accurate and up to date.

e FERC approved NERC MOD 026/027 Reliability Standard that require
verification of excitation and governor models effective date July 15t 2014.

e PMU based model validation is acceptable way to meet the standard.
e PNNL was requested by WECC JSIS to develop the tool to automate the
process of power plant model validation using disturbance recordings.
— The tool interacts with GE PSLF
— The tool uses GE PSLF Play-In Function for generator model validation.
— Database of projects (model validation studies)
— Database of the historic events.
— Database of the power plant
— The tool has advanced visualization capabilities

°— The tool automatically generates reports C E RTS
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Project Objectives (3)

e WECC MVWG completed development of phase
one composite load model

e WECC requested PNNL to develop a Load Model
Data Tool to create dynamic load model records
for GE PSLF and Siemens PTI PSS®E




Past major accomplishments

e FR, PPMV and LMDT tools are released under
open source license

e Developed tools are used by WECC members
including BPA, PG&E, SCE, PacificCorp,
Northwestern Energy.

* Very positive feedback from the users is received

e BPA is funding development of the “custom”
version of the FR tool.

e PNNL developed power plant model calibration
methodology using Kalman Filter




FR Tool version 2.0
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PPMV Tool (main GUI)
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PPMV Tool (plants database)
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PPMV Tool (events database)
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PMV Tool (Create new
roject)
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Technical Accomplishments FY14

e New advanced versions of the PPMV and FR tools
will be developed.

* Next version of the FR tool (version 2.0) is under
development
— Completely redesigned GUI
— New functions including:
e Support different data source formats.
e Better reporting features.

e Analysis of Balancing Authority (BA) Performance (NERC BAL-
003-1 Standard).

Capability to assess the power plant responses.

e Impact of renewable resources to the frequency response
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Technical Accomplishments FY14

 Next version of the PPMV tool will include
— Completely redesigned GUI
— Improved visualization
— Improved reporting features
— Improved data flow
— Based on the feedback from the users new functions will be
implemented

e Industry Outreach and Technology Transfer

* Presentation of the tools at NASPI, JSIS, MVWG, IEEE
workshops
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Deliverables FY14

* New versions of the Frequency Response and
Power Plant Model Validation Tools
— New analytical functions
— New advanced user interface
— New reporting capabilities
— Support different data sources
— Software documentation
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Risk factors

* Risk factors are very low.

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




Future plans

 Expanding analytical capabilities to meet user
requirements.




