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Data Request No. 9

Please provide complete analyses of all renewable energy resources considered for
inclusion in IPL's renewable energy program that lead to the conclusion that the
renewable programs are not cost-effective. Provide all calculations in paper copy as
well as in Excel electronic file. Please make sure your response contain the following

information:

A. Assumptions relied upon with narrative explaining the rationale;

B. Thoroughly sourced Excel file or other equivalent documentation showing the step-
by-step derivation of savings or avoided generation by each type of program in the
renewable portfolio;

C. Avoided Costs relevant to renewable sources, including all necessary calibrations
that reflect the load pattern of the renewable sources;

D. Calculation of B/C ratios with all components explicitly identified;

E. Installed cost assumptions for various renewable technologies evaluated and basis

for cost assumptions.
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Response

A. In order to best respond to this data request, IPL will present the rationale behind
the data by using Excel workbooks as the guide. Since the workbooks do not
present the data in the same order as the Data Requests, the response will follow
the logic of the workbooks. For example, IPL will respond to Data Request 9E
(assumptions on installed cost) before responding to Data Requests 9C and 9D.

B. Two Excel workbooks are attached as hardcopy and included electronically on a CD
filed as part of this response. The first one is titled “OCA 9 Attachment A Annual
Cost Savings Calcs.xls” and the second is titled “OCA 9 Attachment B Participation
Table.xls.” References below to these workbooks are to the electronic specifications
of these attachments.

Attachment A, the “Annual Cost Savings Calcs” workbook, has three tabs: Calcs,
CF, and Annual. The Calcs tab calculates the total cost and savings for each
technology within each sector (residential and nonresidential) for a given year.! That
year is selected in cell M2 which references the Annual tab that calculates the
assumed installations by technology and year.

Attachment B, the “Participation Table” workbook, is used to calculate the benefit
and cost ratios for the different programs. This workbook has four tabs: Res,
NonRes, Total, and Assumptions. Res tab has the costs, savings and cost-
effectiveness analysis for the residential program. NonRes has the equivalent for the
non-residential program, Total is the sum of the two and Assumptions includes
maximum incentive levels assumed for each technology.

E. The specifics on the average size and installed cost ($/kW) of a typical unit are
described in the Joint Utility Assessment (Assessment, Appendix J (Volume 1) and
Appendix K (Volume II) of the Application) for the different technologies. As stated
in the Assessment:

“The primary resource for the installed cost of CHP technologies is the California’s
Self-Generation Incentive Program (SGIP).? This program, funded by the main
investor-owned utilities of California, provides varying levels of incentives for
individual customers to install various dispersed generation technologies, including
CHP, with a maximum capacity of 5 MW. The program has been in effect since
2001 and has a publicly available database of all installations, including generation
technology, capacity, fuel, and total cost. For this assessment, nameplate capacity
is based on the average of the units installed through California’'s SGIP for
anaerobic digesters.

1 Note solar water heaters which replace gas water heaters are treated separately, as they are the only resource
which offsets gas use. These calculations are shown in Rows 35-41.

2 http://lwww.cpuc.ca.gov/static/energy/electric/051005_sgip.htm
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“Typical nameplate capacities for steam turbines vary widely. Although larger or
smaller capacity units can be installed for any of these technologies, a 4.8 MW unit
is used as a proxy based on a study for the Energy Trust of Oregon.® . Different-
sized units would have the same measure life and capacity factors, but they may
have different costs. Generally, smaller units are more expensive on a $/kW basis.
These values are summarized in Table 63. Note that no fuel costs are used as it is
assumed that fuel is generated and combusted on site.” (Appendix J, page 85).

For anaerobic digesters, multiple generator technologies could be used, but for
simplicity, an assumed cost and capacity, based on a weighted average of the
options, was used. Costs for the other generation technologies are calculated as
described below, again taken from the Assessment:

“PV Energy Costs. The primary and secondary resources for PV installed costs are
from the California Energy Commission (CEC), the Energy Trust of Oregon (ETO),
the U.S. Department of Energy (DOE), and other on-line sources. Cost analysis for
PV installation of other programs results in an average installation cost in 2006 of
$9/W, which is assumed in this analysis.* Other technical data have been acquired
from multiple primary and secondary resources to determine measure life, and O&M
costs. A PV system has a measure life of 25 years.> O&M costs include inverter
replacement every ten years and seasonal module washing.®” (Appendix J, page
91)

“Hydro Energy Costs. Installing a hydro system includes the following costs:
Penstock, Intake, Powerhouse, Generating Equipment, Access Road, Switchyard,
and Transmission Line. In addition, a percentage of these are included for
Engineering (20%) and Contingency (30%). Costs vary considerably according to
the size of the system installed, with the cost per kW going down as the system size
increases. For this study, costs were taken from a study prepared for BC Hydro that
included all of the costs listed above.” Data from sites less than 500 kW in capacity
and with less than three miles of transmission required to be installed were used.
Estimated installed costs were $4,862/kW, with additional O&M costs of $457/kW
per year (calculated as 9.4% of installed cost). Details on the cost analysis are
provided in Volume Il, Appendix E.” (Appendix J, page 89-90)

“Sizing and Characterizing the Market for Oregon Biopower Projects,” prepared for Energy Trust of Oregon, by
CH2MHill, 2005.

“Solar Trends: California Energy Commission” by SunPower Consulting LLC provided cost analysis, August
2006, ETO, and DOE.

Data was averaged from the following sources: NREL, NW Power, and Conservation Council, and typical
warranty periods.

NREL, “A Review of PV Inverter Technology Cost and Performance Projections”, 2006.

" Green Energy Study for British Columbia Phase 2: Mainland; Small Hydro, October 2002, Prepared for BC
Hydro by Sigma Engineering Ltd.
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“Small Wind Energy Costs. The cost for a wind turbine varies by the size of the
system installed. In general, as the installed capacity of wind turbines increases, the
installed cost per kW decreases. Costs are assumed to be nominally constant.
However, it should be recognized that costs may increase due to tighter steel
supplies. Costs were taken primarily from turbine manufacturer and distributor
websites or discussions with manufacturers. Details on the cost analysis and
distribution of turbines according to size and customer sector are also provided in
Volume Il, Appendix E.” (Appendix J, page 92)

The assumed sizes of these units are based on typical installations for each sector.

For geothermal heat pumps and solar water heaters, costs were obtained from
public sources. The costs of geothermal heat pumps were determined from the
Department of Energy, Energy Efficiency and Renewable Energy web page, and
http://www.toolbase.org/Technology-Inventory/HVAC/geothermal-heat-pumps. The
costs given are incremental to air-source heat pumps, which are the assumed
baseline option. Solar water heater costs were based on personal communication
with installers at the Energy Trust of Oregon. Again, further detail is provided in the
Assessment.

To calculate annual savings for the generation technologies, the capacity factor is
multiplied by the nameplate capacity of the unit and then multiplied by 8760 hours.
The capacity factors are explicitly provided in tab CF and are based on average
annual production for the different technologies and are described further in the
Assessment. For the biomass units (industrial biomass and anaerobic digesters),
the capacity factors were obtained from the reference literature.® The capacity
factor is less than 100 percent because it is assumed that the unit will need to be
down for routine maintenance some percentage of the time. For PV, Wind and
Hydro, the capacity factors are calculated based on resource availability. These
were calculated based on data from national or regional sources (e.g. PV Watts
from National Renewable Energy Laboratory, TMY2 database from National
Oceanographic and Atmospheric Administration, lowa Wind Energy Institute, Idaho
National Laboratory Hydro Prospector). Again, further details are provided in the
Assessment.

For geothermal heat pumps, the savings are based on engineering calculations,
using an air-source heat pump as the baseline. RETScreen, a publicly available tool
from National Resources Canada, that includes weather data from across the
continent, was used to calculate the estimated savings of a solar water heater.

For capacity savings, the average capacity factor at peak time is used (row 10 and
26 of Tab Calc). These were calculated from the same tools as the average annual

8

“Gas-Fired Distributed Energy Resource Technology Characterization,” National Renewable Energy
Laboratory, NREL-TP-620-34783, 2003.
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capacity factors which give hourly (for PV and Wind) or monthly (for hydro)
expected outputs. The biomass units are assumed to be running at 100 percent
during peak hours. For solar water heaters and geothermal heat pumps, which
serve to offset the load related to a particular end use, the coincidence factor
between the load shape of the end use and the avoided costs is given instead of a
capacity factor.

Together, the installed costs and savings are used to calculate the levelized costs.
These levelized costs for each of the technologies can be found in the Assessment,
and are summarized in Table 1 below.

Table 1. Levelized Cost by Technology, $/kWh

1nolo erobic ro thermal \r
9y nass Digesters t Pump Water
Cost 1.02 1.05 15 16 36 52 57

The total cost and savings for all technologies (column | of Tab Calc) are inputted
into the Participation Table workbook for each year.

In addition, on the Annual sheet, the net present value of the savings is calculated,
assuming an average 15 year measure life. This number (cells D21, D26, and D30)
is inputted into the Participation Table workbook to calculate the net benefits of the
program. Although the different technologies have varying expected lifetimes, 15
years was chosen to be a representative value. Measure lives for all technologies
are given in the Assessment.

D. As provided previously, the energy and demand savings and costs are calculated in
the Calcs tab of the Annual Cost Savings Calcs workbook. These are inputted, on
the Res sheet of the Attachment B workbook, in rows 11, 12, and 31, respectively.
On the Non-Res sheet, they are provided in rows 12, 13 and 31, respectively.
Various assumptions used in the calculations are provided in columns K and L. For
example, IPL assumed that three feasibility studies would be required, on average,
for every installation (col K, row 18) and the cost of the feasibility study for
residential customers is $400 (col K, row 19). These data are used to calculate the
annual cost of the feasibility study (row 19, col D-H). Incentives are based on the
assumed rebate of 30 percent of the installation cost, with maximum allowed
amounts provided on the Assumptions Tab. Other direct utility costs were
determined using prior experience of program managers.

The calculation of benefits and costs are shown for the residential programs in rows
25-29 for the electric program, rows 54-58 for the gas program (Res sheet), and
rows 25-29 for the non-residential program (Non-Res sheet). The costs are based
on the retail rate of electricity for the specific sectors. The benefits are calculated
using the net present value of the savings from the Annual Savings and Costs
workbook (saved in cells K11, K41 for the residential programs and K12 for the non-
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residential program), and a levelized avoided cost (cells K26 and K55 for the
residential programs and cell K26 for the non-residential programs).

C. As the benefits are calculated at the program level, IPL uses a single representative
levelized avoided cost to best represent the program as a whole. Since generation
technologies do not have a specific end use associated with them since they
provide power at the whole building level, IPL chose an avoided cost based on a
prominent, but non-weather dependent end use. The lighting end use was
determined to best fill that need.
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