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NREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.




SAM Webinar Schedule for 2015

System Advisor Model

e Introduction to New SAM! e Scripting in SAM with LK
o Nov 20, 2014: Janine Freeman o Mar 19, 2015: Aron Dobos
e Sizing Photovoltaic Systems in SAM *  Modeling Wind Systems in SAM
o Dec 18, 2014: Janine Freeman o Apr 16, 2015: Janine Freeman
e Parametric and Statistical Analysisin |* SAM'’s Residential Third Party Financial
SAM Model
o Jan 22, 2015: Paul Gilman o Aug 20, 2015: Nate Blair
* Modeling Power Towers in SAM e Battery Storage for PV Systems in SAM
o Feb 19, 2015: Mike Wagner o Sep 17,2015: Aron Dobos
Details

* All sessions last one hour and begin at 1 p.m. Mountain Time

*  You must register to participate

* Registration is free, but space is limited

 More details and registration information on Learning page of SAM website

https://sam.nrel.gov/videos
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Outline

Background on Financial Models in SAM

Overview of SAM Third Party Ownership
Model

Demonstration

Questions




This webinar is most useful if you have...

* Familiar with distributed PV modeling in SAM

* Familiar with existing residential financial
model in SAM

* Interested in third party ownership financial
models.




Assumptions for Previous Financial Models

* Current financial models for distributed
PV focus on the “owner” of the system.

Choose a performance model, and then choose from the available financial models.

“ Residential (distributed)

o Commercial building owner

Photovoltaic (PVWatts) Commercial (distributed)

High concentration PV Third party ownership
o Residential homeowner Wind PPA single owner (uii)
Biomass combustion PPA partnership flip with debt (utility)
° Geothermal PPA partnership flip without debt (utility)
¢ AII caICUIatIons are done from the Solar water heating PPA sale leaseback (utility)
pe rspective Of th at e ntity. Generic system i LCOE calculator (FCR method)
CSP parabolic trough (physical) No financial model

o Tax credits, other incentives, tax rates 5P persbolc rough (emetries)

CSP power tower molten salt

CSP power tower direct steam

* Outputs (NPV, LCOE, etc.) are also from e e motensar

CSP linear Fresnel direct steam

the perspective of the system owner. oot ¥
S !

* The third-party ownership model in
SAM departs from this approach
significantly.
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Key Points regarding the Third Party Ownership Model

Project costs and benefits are from the
customer (residential or commercial property
owner) perspective NOT the third-party
owner

User can enter either a lease payment or PPA
payment.

The system reduces the customer's electricity
bill, and the customer makes payments to the
third party owner for the system.

In a power purchase agreement (PPA), the
customer pays for the power generated by the
system at a fixed rate called the PPA price.

In a lease agreement, the customer makes
monthly lease payments on the system.

Many of the typical SAM input pages go away
(Incentives, Depreciation, most financial
inputs)

= (DNew untited v
Photovoltaic, Third Party

|| Location and Resource

Module

Inverter

System Design
Shading and Snow
Losses

Lifetime

Battery Storage
Financial Parameters

Electricity Rates

Electric Load

L

Stochastic

Simulate >

Parametrics

P30 /P30

Macros

,

rChoose a weather file from the solar resource library

(= o fmbiio

Data file CA\SAM2015.6.30\solar_res

Click a name in the list to choose a file from the library, Type a few letters of the name
downloading a file [see below).
Search for:
Narne Station ID I
USA AR Stuttgart (awos) (TMY3) 723416 |
USA AR Texarkana Webb Field (TMY3) 723418 k
USA AR Walnut Ridge (awos) (TMY3) 723406 H
USA AZ Casa Granda (awos) (TMY3) 722748 1=
USA AZ Davis Monthan Afb (TMY3) 722745 H
USA AZ Deer Valley Phoenix (TMY3) 722784 ||
USA AZ Douglas Bisbee-douglas Intl A (TMY3) 722735 K
USA AZ Flagstaff (TMY2) 03103 ]
USA AZ Flagstaff Pulliam Arpt (TMY3) 723755 ]
USA AZ Grand Canyon Natl P (TMY3) 723783 i
USA AZ Kingman (armos) (TMY3) 723700 i
USA AT Luke Afb (TMY3) 722785 E
USA AZ Page Muni (arnos) (TMY3) 723710 R
USA A7 Phoenix (TMY2) 23183 d
.‘.pll e - o PR EErry .
City Phoenix Time zone GMT -
State A7 Elevation 339n
Country USA Data Source  TMY2

ource\USA AZ Phoenix (TMY2).csv

—Annual irradiance and

Global horizental

¥y
58D kWh/m®/day Average terr il

] 3
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Why did we implement the TPO Model in this way?

* Significant growth in third party ownership systems raises
many analysis questions which could be answered by SAM

 We realized we would not be able to get accurate
cost/financing assumptions from within TPO companies.

Request from users (external and NREL-internal) to:

* Investigate the value of different electricity rate structures
and load profiles under a third party ownership agreement.

* Investigate the sensitivity of the NPV to variations in
inflation, discount rate, net metering changes, etc.

 Compare the benefit of a lease agreement to a PPA

e Compare the TPO model to the Residential or Commercial
model to compare third party and direct ownership.
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TPO Inputs from a TPO proposal

Lease agreement - The customer makes fixed
monthly lease payments for the system.

* First year monthly lease price

* For a lease agreement, the amount of the
customer's fixed monthly payments in the first year
of the agreement period. b cceke— = 2
B Help

+ Lease price escalation rate = =

r Terms of Ag

* For a lease agreement, the annual increase in the

@) Lease agreement () Power purchase agreement (PPA)

monthly |ease payments- If the |ease price is Firstyearmonthlylea;eprice7505!m0nth FirstyearPPApricekaWh
Consta nt over the agreement period’ enter an Lease price escalation rate 1 % fyear PPA price escalation rate%.l‘year

escalation rate of zero.

Agreement period 25 years Real discount rate 3.5 %fyear

Inflation rate 235 %fyear Morinal discount rate 814 %/year

Power purchase agreement (PPA) - The customer
makes monthly payments for the electricity
generated by the system.

* First year PPA price

o For a PPA, the price of electricity generated by the
system paid by the customer in the first year of the
agreement period.

* PPA price escalation rate

o For a PPA, the annual increase in the PPA price. If the
PPA price is constant over the lease agreement
period, enter an escalation rate of zero.
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TPO Inputs that might impact the NPV

Agreement period

* The number of years in the lease agreement or PPA.
This is the period over which the system operates
and the customer makes payments to the third
party owner.

nilation rate =y
* The annual rate of inflation. Inflation applies to the

o T e e— e T
B Help

. . . . rTerms of Ag
eleCtrICIty. r.ates pald by the CUStomer as deflned On (@) Lease agreement () Power purchase agreement (PPA)
the EleCtnCltV Rates page' It does nOt apply to the First year monthly lease price 50 $/month FirstyearPPApricekaWh
|ease payments- Lease price escalation rate 1 %/year PPA price escalation rate%."year
rAnalysis Parameters
Real discount rate Agreement period 25 years Real discount rate 5.5 fyear
. Inflation rate 25 sfyear Mominal discount rate 814 %/year
* A measure of the time value of money expressed as

an annual rate.

Nominal discount rate

* SAM calculates the nominal discount based on the
values of the real discount rate and the inflation
rate, and uses this value to calculate the project's
net present value:

* Nominal Discount Rate = (1 + Real Discount Rate) x
(1 + Inflation Rate) - 1
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TPO Key Outputs

Net present value

* The net present value is the present value of the annual
cash flow, and represents the net savings over the
agreement term. In general, a positive net present value
represents a project that generates enough savings to
justify the agreement cost. A negative net present value
indicates a project whose cost is greater than the savings.

Annual Results

* The annual results appear in the Data table under Annual
Data.

Annual cost

* The annual cost of the agreement. For a lease agreement,
it is the sum of monthly lease payments for each year in
the agreement period. For a PPA, it is the sum of electricity
payments for each year.

Energy value in each year

* The value of the electricity purchases offset by the
renewable energy system, or the annual reduction in the
customer's electricity bill.

Cash flow

* The net cost of the agreement, equal to the annual savings
minus lease payments.
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Metric Value

Annual energy 6,856 kWh
Capacity factor 20.2%

First year kWhAC/kWDC 1,770 kWh/kW
Performance ratio 0.75

Net present value $3,426

Annual Agreement Cost and Electridity Savings
———————7————

[+] 5 1o 15 el 25
Year

B Agreementcost




Demonstration

* Walk through a typical analysis.

* Assume:
o PPA Price: 9.5 c¢/kwh
o PPA Escalation: 3%/year
o Location: Lakewood CO
o 10 kW PV system with SunPower modules
o Xcel Energy residential rate
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Conclusion

* NREL has added new capabilities to SAM
allowing the user to investigate the financing
and economics related to third party
ownership.

* NREL isn’t saying anything about the
financing within a third-party-owner

company

* This capability and the simple LCOE (based on
a fixed charge rate) are two significant
additions on the finance modeling part of
SAM.




iiNREL
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Questions!



