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Free software that enable detailed performance and financial 
analysis for renewable energy systems

System Advisor Model (SAM)

http://sam.nrel.gov/download

System Advisor Model

https://github.com/NREL/SAM

http://sam.nrel.gov/download
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Behind The Meter Dispatch Modes
System Advisor Model

Dispatch Mode Inputs Use Case

Peak Shaving (look ahead) Upcoming PV and Load 
forecast Peak Demand Charges

Peak Shaving (look behind) Yesterday’s actual PV and 
Load

Peak Demand Charges (worst 
case)

Input Grid Power Targets Monthly or time series 
targets

Specify more detailed peak 
power

Custom Dispatch Time series PySAM / outside 
optimization

Manual Dispatch Schedule by hour and month Energy Arbitrage

Price Signals Dispatch Upcoming PV and Load 
forecast, utility rates

Mix of TOU charges and 
demand charges, battery 

degradation
Bold: defaults
Italics: Available in PVWatts-Battery model
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Price Signals Dispatch Algorithm
System Advisor Model

1. Forecast cost of utility bill without dispatch
2. Schedule discharge to the load for the highest cost periods 

according to: 𝑃𝑃𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑,𝑡𝑡 =
𝐸𝐸𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑡𝑡 ∗ 𝐶𝐶𝑡𝑡

∑𝑖𝑖=𝑡𝑡
𝑝𝑝 𝐶𝐶𝑖𝑖 ∗𝑑𝑑𝑑𝑑

3. Schedule charging for the lowest marginal cost periods
4. Reduce discharging or charging based on expected SOC
5. Repeat 2-4 to generate plans with 0 to 12 hours of dispatch
6. Select lowest cost plan according to:
𝐶𝐶𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝐶𝐶𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢_𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 + 𝐶𝐶𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 ∗ 𝑛𝑛𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 − 𝐸𝐸𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 ∗ 𝐶𝐶𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
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Case Study
System Advisor Model

Manual DispatchPrice Signals Dispatch Peak Shaving Dispatch

• San Diego Hospital
• Utility rate includes TOU energy periods and demand charges

• High cost energy is 4 pm to 9 pm
• PV + Battery System sized using REopt Lite
• Price signals dispatch achieved highest net present value, 

despite allowing higher demand charges
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Sensitivity Analysis
System Advisor Model

Parameter Min Value Max Value

Max Energy Charge $0.10/kWh $0.50/kWh

Ratio of TOU Periods 1 10

Fixed Demand Charge $0/kW $59.05/kW

TOU Demand Charge $0/kW $13.45/kW
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Sensitivity Analysis Results
System Advisor Model
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