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|. BACKGROUND
INTRODUCTION

This two year project will develop the methodology, visualization and modeling
capabilities to investigate and analyze the potential impacts of high PV penetrations
on individual distribution feeders and the entire distribution grid. Modeling
requirements define feeder grid characteristics of each single phase and poly-phase
inverter on the grid.

Task 1 — Project Overview: Management, Status, and Technical Outreach

Interim reports, deliverables, and coordination of meetings

Budget and resource management

Submission of project abstracts to various industry conferences

Utility partnerships helping to inform development of new industry tools

» Task 2 - Baseline Modeling of distribution feeders for SMUD & HECO Companies

* Identification of Cases (i.e. high penetration circuits with interesting
characteristics)

* High Penetration Circuits Data Collection (Voltage, Loads, Production, Faults)

* Distribution Systems Modeling/Visualization (SynerGEE modeling integrated with
PowerWorld identify high value locations for PV, identify problem areas)

Analysis includes circuit voltage impacts, regulation, flicker, islanding, fault current,
transient analysis, tap change-capacitor bank-inverter coordination.

The information within this poster focuses on the modeling efforts of Task 2, and 3
of the Hi-Penetration PV Initiative. Ultimately, the goal is to enable appropriate
capability to reliably plan and operate with high penetration of variable renewable
resources on the grid especially during high impact conditions (e.g. variable
weather, peak loads, minimum loads, contingencies).

- Task 3 — Monitoring equipment installation, data collection and simulation
model validation for 25 utility feeders

e Simulation, testing and validation efforts to address grid impacts using SynerGEE
and PowerWorld

*Sensitivity analysis on varying PV penetration levels to define interaction with grid
reliability

* Develop a methodology for extending findings to expedite interconnection studies
at higher penetration levels

- Task 4 — Data Visualization Pilot

e Graphical (GIS-based) display of PV and wind resource areas

* Results of Distribution System Modeling/Visualization (SynerGEE modeling
integrated with PowerWorld)

* Develop and pilot visualization analysis tool for planning and operations

- Task 5 - PV Production Forecasting

*Deployment of Network of 70 Solar Irradiance monitors, cell modem data
collection, 1 minute data
* Modeling/solar forecasting using NOAA weather forecasts, validated using ground

TASK 2 & TASK 3
MODELING OBJECTIVES AND PROCESS ENHANCEMENTS

1. Develop modeling capability to rapidly determine PV impact associated with
feeders and the entire distribution grid.

2. Develop a standard methodology and process for utilities to find cost effective
and reliable integration solutions and communicate options with developers,
federal/state agencies and other interested parties.

To develop a more robust model, enhancements are applied to the model, such as
modifying the inverter operational characteristics or incorporating high resolution
PV data. Taking into account weather impacts and the effects of variable resources
will also make for a more robust model. In addition, single phase distribution
impacts are quantified using these detailed models, as well as defining the
interaction of load tap changers, capacitors, and multiple inverters. network

HI-PENETRATION PV INITIATIVE TASK OVERVIEWS

Il. PRELIMINARY ASSESSMENT
EXAMPLE OF A PV PENETRATION ANALYSIS The typical workflow of analyzing a feeder located within Sacramento’s Municipal Utility District (SMUD) is briefly stepped through in this example.

1. IDENTIFY BASELINE CHARACTERISTICS 2. EXAMINE AND CONVERT LOAD DATA 3. EXAMINE IRRADIANCE MAGNITUDE AND RAMP RATE
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1. SUMMARY AND FUTURE EFFORTS

This project started June 2010, and Tasks 1, 2, and 3, are currently underway. Task 4 and Task 5 are in the preliminary stages. Data is being
collected to validate simulation and analysis results. By completing this analysis, we will define the positive and negative impacts of high
penetration solar generation on the distribution network.
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* \alidation of modeling and analysis against metered power data * Complete surveys for key circuits identified by utilities The Gl auirent anslels e perienmes et diren: losding sEees on die

* Continue baseline analysis and scaling of PV after * Complete utility distribution models and continue with PV analysis feeder. This process is applied to and additional distribution circuits for
recommendations * Consider implementation of data conversion tool for detailed the area.

* Model inverter parameters upon next update of SynerGEE Electric analysis in other software platforms

* Document circuit scenario analysis results including low-load day



