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6.3	 Portfolio Design and Comparison

Assumptions
See Appendix F for all Assumption Details.

Potential Portfolios
There are an infinite number of resource combinations which could be used to create a portfolio that would 
meet Roseville Electric’s RPS requirements.  Staff developed six scenarios to provide a range of alternatives and 
a framework for selecting generation.  A short description of each portfolio follows.  Detailed information about 
the make-up and costs of each portfolio is available in Appendix G.  When modeling these portfolios, near-term 
resource additions are modeled from actual RFO projects.  Future resource additions are derived from RFO results 
and sized to meet unmet portfolio needs.

Please note this analysis was completed prior to the California Energy Commission decision to cease issuing new 
permits for biogas generation until new legislation is implemented.  Staff has replaced biogas resources with 
baseload (geothermal) renewable resources at the same price as anticipated biogas resources.

1.	 Wind – With the exception of Category 2 and Category 3 purchases, and a small baseload contract 
starting in 2012 and solar Feed-in-Tariff (which is needed to meet compliance period 1, 2011-2013, 
requirements), all future renewable purchases will be wind projects.

2.	 Solar & Wind – With the exception of Category 2 and Category 3 purchases and a small baseload contract 
starting in 2012 (which is needed to meet compliance period 1, 2011-2013, requirements), all future 
renewable purchases will be solar and wind projects.

3.	 Mix With Biogas – With the exception of Category 2 and Category 3 purchases, contracts include a near 
term and later term solar contract, a solar Feed-in-Tariff, a near term biogas contract, and a near term and 
later term wind contract.

4.	 Solar & Biogas – With the exception of Category 2 and Category 3 purchases and a biogas contract 
from 2012 to 2021 (which is needed to meet compliance period 1, 2011-2013, requirements), all future 
renewable purchases will be solar projects.

5.	 Baseload & Biogas 1– With the exception of Category 2 and Category 3 purchases, contracts include a 
short-term baseload contract, a later baseload contract, biogas contracts and a small solar Feed-in-Tariff. 

6.	 Baseload & Biogas 2 – With the exception of Category 2 and Category 3 purchases, contracts include a 
long-term baseload contract, a later baseload contract, and biogas contracts.

Portfolio Comparison
While the cost of each portfolio is a very important consideration, there are other factors to consider when 
selecting the optimum resource mix.  Each portfolio raises concerns and has varying levels and types of risk.  
There is no such thing as a portfolio without risk.  There is also additional value above and beyond just the 
megawatt hour of renewable energy purchased.  Below is a list and description of the risks and additional values 
also considered for each portfolio.
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Risks
1.	 Public Perception – The public generally view solar and wind generation very favorably.  These 

resources are seen as the cleanest generators with free fuel.  There are some negative views of wind since 
birds and bats can be killed by the turbines.  Geothermal generation is also generally viewed favorably 
by the public, though there is some concern over possible triggering of seismic activity.  Biomass has 
received negative publicity due to the associated carbon emissions.  

2.	 Regulatory Risk – Legislatively, geothermal, biomass and landfill generation are considered carbon 
free and renewable even though they do emit carbon.  Of the three, biomass generation emits the most 
carbon.  There is always the risk, when legislation is involved, that rules can be changed.  If legislation 
changes, and Roseville has entered into a long-term contract for energy that is no longer considered 
renewable and/or carbon free, Roseville will have to spend additional money to procure alternative 
renewables or purchase more carbon emission allowances. 
	Additionally, it is possible that the requirement for 33% renewables could be reduced or eliminated. If 
legislation changes and Roseville has entered into long-term contracts for renewable energy that is no 
longer needed, Roseville will still have to honor the terms of the contract.

3.	 Intermittent Generation – Solar and wind generation are intermittent resources.  Historically, 
intermittent generation has made up such a small portion of total generation that fluctuations in the 
output of small solar and wind generators have not significantly affected the system.  As the amount of 
intermittent generation increases there is risk that system stability could be affected.  There is also risk 
of charges being applied to intermittent generation that will increase costs by an undetermined, and 
potentially significant, amount.

4.	 Curtailment – Wind generation has been subject to curtailment because peak generation occurs in 
off-peak hours when demand is low.  Other types of generation, such as nuclear and must-run hydro, 
cannot be curtailed, so wind generation is a prime candidate for curtailment.  If generation is curtailed, 
it is possible it will not count towards the RPS requirements, so replacement energy may need to be 
obtained.

5.	 Diversity – While one type of renewable resource or one large generator may be projected to provide 
the most benefits to Roseville Electric, any problems with that technology or generator could have 
a major impact on Roseville.  Diversity lowers the risk of any one change having a large impact to 
Roseville. 

6.	 Long-term Contracts – Long-term contracts lower the risk of future price increases negatively effecting 
Roseville.  Roseville will know what its costs are, but will not be in a position to take advantage of price 
decreases or be able to adapt to changes.  Moreover, counterparties need to be carefully evaluated.  The 
failure of a counterparty means being forced to replace the lost generation in the current market.

Additional Value
•	 Time of Production and Generation Shape – On-peak generation is more valuable than off-peak 

generation.  Off-peak generation that is not needed will have to be sold at low prices.  More expensive on-
peak energy will need to be purchased from the market to satisfy the RPS requirements.

•	 Ability to Dispatch – The ability to dispatch the generation when it is needed is very valuable.  It eliminates 
the need to maintain back-up generation. 

•	 Resource Adequacy Contribution – A generator that has qualifying resource adequacy capacity is more 
valuable.  A generator’s resource adequacy capacity is based on its availability at peak demand times.  
The generator’s resource adequacy capacity can be used to meet resource adequacy requirements.  
Renewable resources, especially wind, generally provide low resource adequacy contributions.
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•	 Procurement Flexibility – Roseville plans to supply energy for typical weather and expected growth, but 
conditions vary year to year.  Long-term contracts do not give flexibility to allow for annual fluctuations.  
Short-term contracts, or a commodity such as biogas that can be sold back into the market, do allow such 
flexibility.  So staff recommends a blend of contracts for the portfolio.

•	 Reduced Overprocurement – Long-term contracts generally result in overprocurement of renewables in 
the short term, which drives up cost in early years, though with benefits in the later years.

•	 Long term contracts provide the opportunity to “bank” resources so if one year does not need the full 
renewable output, it can be used in a future year.
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The following table summarizes the cost, risk level, and additional value of each portfolio.  A detailed breakdown 
of the costs follows this chart.

Risks Additional Value

1) Wind

Pros
•  Good public perception 
•  Low risk of renewable label being   
   changed

Cons •  Intermittent generation
•  Risk of wind being curtailed

•  Low resource adequacy contribution
•  Over procurement
•  No procurement flexibility
•  Peak production off-peak

2) Solar & Wind

Pros
•  Great public perception
•  Low risk of renewable label being  
   changed

•  Solar generation is on-peak
•  Some resource adequacy contribution

Cons •  Intermittent generation
•  Risk of wind being curtailed

•  Over procurement
•  No procurement flexibility
•  Wind peak production off-peak

3) Mix With Biogas

Pros

•  Positive public perception for solar and  
   wind
•  Excellent diversity
•  Intermittent generation is later term

•  Solar generation is on-peak
•  Biogas is dispatch capable
•  Baseload generation is predictable
•  Some resource adequacy contribution
•  Some procurement flexibility

Cons
•  Risk of renewable label being changed  
   for non-solar/wind generation
•  Some negative public perception

•  Wind peak production off-peak

4) Solar & Biogas

Pros

•  Positive public perception for solar
•  Low risk of solar renewable label being  
   changed
•  Some diversity

•  Solar generation is on-peak
•  Biogas is dispatch capable
•  Some resource adequacy contribution
•  Some procurement flexibility

Cons

•  Some intermittent generation
•  Risk of renewable label being changed  
   for non-solar/wind generation
•  Some negative public perception 

•  Low resource adequacy contribution for  
   solar and none for biogas

5) Baseload & Biogas 1

Pros •  Some diversity 
•  Minimal intermittent generation 

•  Biogas is dispatch capable
•  Baseload generation is predictable
•  Some resource adequacy contribution
•  Some procurement flexibility 

Cons
•  Risk of renewable label being changed  
   for non-solar/wind generation
•  Some negative public perception 

6) Baseload & Biogas 2

Pros •  Some diversity 
•  No intermittent generation 

•  Biogas is dispatch capable
•  Baseload generation is predictable
•  Some resource adequacy contribution
•  Some procurement flexibility 

Cons
•  Risk of renewable label being changed  
    for non-solar/wind generation
•  Some negative public perception 

Figure 11. Portfolio Comparison of Risks and Value
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The next chart shows the composition of renewables for each portfolio over 20 years.  It includes existing 
renewable	resources.		The	Category	2	(fi	rmed	and	shaped)	and	Category	3	(REC	only)	purchases	are	the	same	for	
all portfolios. 

Figure 12. Generation Mix By Portfolio

In the previous chart, the portfolios are ordered from most risky to least risky in terms of of cost increases due 
to the uncertain costs of integrating intermittent generation.  The more wind and solar resources that are 
included in Roseville Electric’s portfolio, the more risk there is due to increases in integration costs.  Wind has 
greater	risks	than	solar	due	to	its	higher	variability.			The	“Wind”	portfolio	and	“Wind	&	Solar”	portfolio	both	
contain	large	amounts	of	intermittent	generation,	even	in	the	early	years.		The	“Mix	with	Biogas”	portfolio	
also includes intermittent generation, but that intermittent generation is delayed in being brought into the 
portfolio.  Instead, biogas is used in the near term to meet the RPS.  The biogas is then phased out in later years 
with	the	assumption	that	the	issues	of	integrating	intermittent	generation	will	be	resolved.	The	“Solar	&	Biogas”	
portfolio	was	originally	intended	to	be	a	solar	portfolio;	however,	the	quantity	of	solar	needed	to	meet	the	fi	rst	
compliance period was not available, so biogas was added. The biogas is then phased out in later years and 
replaced	with	solar.		The	addition	of	biogas	decreases	the	risk	level	of	this	portfolio.		The	“Baseload	&	Biogas”	
portfolios, on the right side of the chart, have the least cost risk.  Both minimize the amount of intermittent 
generation by adding mainly baseload and biogas resources.  

Staff  examined and evaluated each portfolio to estimate the expected increase in power supply costs.  The 
cost increase is the incremental cost of procuring new renewable energy instead of buying non-renewable 
energy from the market.  All contracts currently held by Roseville Electric were included as part of the base.  The 
portfolios with the least cost risk are the most expensive over 20 years, while the portfolios with the most risk are 
the least expensive.  This chart uses the base scenario for intermittent integration costs, which ranges from $10-
18/MWh, depending on whether the resource is solar or wind and the location of the resource.
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Figure 13. Increase in Power Supply Costs by Portfolio

The previous chart uses the base costs of renewable resources.  It does not include the uncertainty regarding 
the cost to integrate intermittent (solar and wind) generation.  The markets are in the very early stages of 
determining how this task will be accomplished.  For any intermittent renewables located within the Western 
sub-control	area,	the	limited	number	of	resources	that	are	available	to	integrate	these	renewables	signifi	cantly	
increases the cost risk.  An evaluation was done using a high intermittent integration charge (see Appendix F for 
additional information).  

The following chart compares the 20-year expected cost increase using the standard assumed integration cost, 
on the left, and what the cost increase would be if the integration cost was on the higher end of the potential 
cost, on the right.  Notice that the chart essentially fl ips projected future costs.  The risk of high integration cost is 
so dramatic that it changes portfolio decisions.  What had been the least expensive portfolio becomes the most 
expensive.		The	“Wind”	portfolio	almost	doubles	in	cost.			The	“Baseload	and	Biogas”	portfolios	barely	move.		The	
“Mix	with	Biogas”	portfolio	also	shows	a	large	increase	in	costs	if	integration	costs	rise;	however,	this	chart	is	over	
20	years	and	the	“Mix	with	Biogas”	portfolio	does	not	bring	in	large	amounts	of	intermittent	generation	in	the	
early years.  This gives the portfolio fl exibility to be changed to add more baseload resources and biogas if the 
cost to integrate intermittent renewables is on the higher side.  

The	cost	of	avoiding	integration	risk	is	the	diff	erence	in	cost	between	the	“Wind”	portfolio	and	the	“Mix	with	
Biogas”	portfolio,	which	is	about	$10-15	million.		Spending	an	additional	$10-15	million	protects	the	utility	from	
potentially having to spend an additional $130-135 million if the cost of integration is high.  It is expected that 
the	cost	of	integrating	intermittent	resources	will	be	better	defi	ned	in	the	next	few	years.		



60

Figure 14. 20-year Increase in Power Supply costs for Assumed and High Integration Costs by Portfolio

6.4 Detailed Portfolio Analysis
Of	the	portfolios	analyzed	in	the	previous	section,	Staff		selected	the	“Mix	with	Biogas”	portfolio	for	detailed	
analysis because it balances risk with cost by utilizing biogas in the early years while the market adapts to 
include intermittent generation.  The portfolio uses less expensive intermittent generation, and phases out 
biogas based on the assumption the integration issues have been resolved.  If integration unknowns persist, this 
portfolio	staggers	the	purchases	of	renewables	to	allow	the	portfolio	confi	guration	to	change.	

The detailed portfolio analysis includes the following:
•	 A	more	in-depth	look	at	the	power	supply	portfolio	and	costs	as	opposed	to	the	change	in	net	power	

supply costs analyzed in the previous section.  This includes a breakout of RPS compliance, Greenhouse 
Gas (GHG) emission allowances, the costs of potential increases in resource adequacy requirements, 
and an estimate of the impact to rates that takes into account the change in power supply costs and the 
change in retail revenue from the last rate case

•	 Sensitivities	applied	to	see	the	impact	of	changing	assumptions	for	the	following:
 1. Loss of Big Customers
 2. High Load Growth 
 3. High Market Prices
 4. No Carbon Market
 5. Increase in DSM

A summary of the analysis follows.  See Appendix H for additional details.
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Portfolio Characteristics
The ‘Mix With Biogas’ portfolio includes diff erent renewable categories and types of energy.  The following 
chart shows the average annual renewable energy for each time period broken out by category.  The Category 
1 energy increases dramatically, while the Category 2 and Category 3 renewable energy remain relatively the 
same.

Figure 15. ‘Mix with Biogas’ Generation by Renewable Category

The next chart shows the limited intermittent (solar and wind) energy in the early years with large increases in 
later years.  It includes biogas usage in the early years but not the later years.  If intermittent integration proves 
costly, the intermittent (orange) energy can be replaced with baseload and biogas (light blue and purple) energy 
in the later years.

Figure 16. ‘Mix with Biogas’ Renewable Generation by Resource Type
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Power supply Costs
The	“Mix	with	Biogas”	portfolio	was	run	through	a	detailed	production	cost	model	to	calculate	power	supply	
costs.  Assumptions rely on the best information available at the time.  Those assumptions result in the ‘Expected’ 
case.  The following table shows the total expected power supply costs.

Power Supply Costs ($1000s)
FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 10-Year

Total Power Supply Costs $104,764 $112,164 $113,944 $113,031 $114,166 $121,446 $124,835 $125,888 $131,227 $134,701 $1,196,165

FY2022 FY2023 FY2024 FY2025 FY2026 FY2027 FY2028 FY2029 FY2030 FY2031 20-Year
Total Power Supply Costs $135,658 $142,773 $145,256 $147,343 $148,868 $155,967 $159,217 $164,388 $165,095 $165,944 $2,726,676

Figure 20. Total Power Supply Costs for ‘Mix with Biogas’ Portfolio

Several other scenarios were also run to evaluate the impact of changes to the assumptions.  The following chart 
shows	the	annual	power	supply	costs	by	fi	scal	year	for	the	‘Expected’	case,	a	‘Loss	of	Big	Customers’	case,	a	‘High	
Load Growth’ case, and ‘High Market Prices’ case.  See Appendix F for detailed descriptions of the assumptions for 
each case.

Figure 21. Annual Power Supply Costs for ‘Mix with Biogas’ Portfolio and Sensitivities

See Appendix H for a breakdown of the costs and additional details.

rate Impact
While power supply costs make up the largest portion of Roseville Electric’s expenses, rates are also impacted by 
an assortment of additional costs and by variability in the budget.  The largest portion of revenue comes from 
sales to retail customers.
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The last rate case32 was in 2009.  It resulted in three rate increases of 6.2% each over 13 months.  Much has 
changed since that rate case – the cost of renewables has become clearer, the economy has slowed, and the 
market cost of power has fallen.  The 2009 rate case included an estimate for the cost of renewable resources33, 
but current estimates show that the cost will be higher than previously projected.  This pushes the total power 
supply cost higher.  However, the slower economy has reduced the forecasted energy demand, which also 
reduces the total power supply cost.  The current cost of market power is much lower than was projected in 
2009, which also reduces the total power supply cost. The net result of all these changes is lower total power 
supply costs than were included in the 2009 rate case.  The following table compares the 2009 rate case power 
supply costs to the “Mix with Biogas” portfolio power supply costs.  (Note that since the 2009 rate case uses a ten-
year forecast, the power supply costs only go out to 2018.)  The cost per kWh is calculated by dividing the power 
supply costs by the metered energy sales.  Both the net power supply costs and cost per kWh are lower in the 
updated “Mix with Biogas” portfolio than they were in the 2009 Rate Case.

FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
2009 Rate Case

Power Supply Costs ($1000s) $121,929 $129,900 $131,132 $132,029 $137,643 $143,679 $149,091
Power Supply Costs ($/kWh) $0.0906 $0.0940 $0.0922 $0.0904 $0.0917 $0.0938 $0.0952

Mix with Biogas
Power Supply Costs ($1000s) $104,764 $112,164 $113,944 $113,031 $114,166 $121,446 $124,835
Power Supply Costs ($/kWh) $0.0904 $0.0923 $0.0901 $0.0862 $0.0872 $0.0928 $0.0947

Figure 17. Comparison of 2009 Rate Case and ‘Mix with Biogas’ Portfolio Power Supply Costs

The reduction in power supply costs is only one side of the equation.  With less demand for energy also comes 
less retail revenue.  When lower retail sales are factored into the equation, the cost savings are more than offset 
by decreased retail revenue.  The following table shows the reduced power supply costs and reduced retail 
revenues effect on net costs.  Note that this work does not take into account other factors outside of power 
supply costs and retail revenue, such as capital improvement or rehabilitation expenses (i.e. infrastructure 
maintenance, etc.).  A complete rate case is required in order to incorporate all costs and revenues.

FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Cost Reductions ($1000s) $17,165 $17,736 $17,188 $18,998 $23,477 $22,234 $24,256
Decreased Revenue ($1000s) $24,772 $23,003 $23,092 $23,159 $28,595 $32,731 $35,901
Net Cost Impact ($1000s) $7,607 $5,266 $5,905 $4,161 $5,117 $10,497 $11,646
Net Cost Impact ($/kWh) $0.0066 $0.0043 $0.0047 $0.0032 $0.0039 $0.0080 $0.0088

Figure 18. Change in Power Supply Costs and Retail Revenue Between 2009 Rate Case and ‘Mix with Biogas’ Portfolio

Renewable Portfolio Standard
The RPS requires the purchase of renewable energy resources which, in general, cost more than market energy.  
The following table shows the increase in cost of purchasing energy “above market” to meet the RPS for the ‘Mix 
with Biogas’ portfolio.  The cost per kWh is the increased cost divided by total retail energy sales.  The New Spicer 
small hydro and NCPA geothermal project are not included because those projects were entered into prior to an 
RPS being anticipated.  The PowerEx contract, Energy 2001 landfill gas project, and NCPA WesternGeo project 

32	  A rate case is a formal analysis used to recommend changes in retail electricity rates, whether in magnitude (ex. Rate increase) or 
structure (ex. Higher fixed charges).
33	  The estimate for the cost of renewables was for an expected RPS, and did not include costs for greenhouse gas mitigation. 
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were entered into with the intent of meeting the RPS and are included in the  “Existing” category.  All other 
proposed renewable projects are included in the “Proposed” category.

FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 10-Year
Existing ($1000s) $2,600 $436 $2,920 $4,194 $3,877 $3,399 $3,275 $3,226 $3,259 $3,143 $30,329
Proposed ($1000s) $5,731 $6,338 $6,320 $6,614 $6,743 $7,822 $10,382 $11,825 $12,317 $12,338 $86,431
Total ($1000s) $8,331 $6,774 $9,240 $10,808 $10,620 $11,221 $13,657 $15,052 $15,576 $15,481 $116,761
Total ($/kWh) $0.0072 $0.0056 $0.0073 $0.0082 $0.0081 $0.0086 $0.0104 $0.0114 $0.0117 $0.0115 $0.0091

FY2022 FY2023 FY2024 FY2025 FY2026 FY2027 FY2028 FY2029 FY2030 FY2031 20-Year
Existing ($1000s) $2,943 $2,913 $2,906 $2,775 $2,555 $2,479 $2,385 $2,276 $2,202 $2,202 $55,966
Proposed ($1000s) $12,185 $11,951 $11,816 $11,226 $10,359 $10,270 $9,865 $9,305 $9,118 $9,173 $191,700
Total ($1000s) $15,128 $14,865 $14,722 $14,001 $12,914 $12,748 $12,250 $11,581 $11,320 $11,375 $247,666
Total ($/kWh) $0.0112 $0.0110 $0.0108 $0.0102 $0.0094 $0.0092 $0.0088 $0.0083 $0.0081 $0.0081 $0.0093

Figure 19. Cost of RPS

Greenhouse Gas Reductions
The purpose of AB 32 is to reduce greenhouse gases in California.  A component of the AB 32 implementation 
plan creates a cap and trade market for carbon emissions.  A detailed explanation of AB 32’s cap and trade 
market can be found in Appendix C.  Starting in calendar year 2013, a pre-determined quantity of carbon 
allowances will be distributed to utilities at no charge.  Each allowance grants its owner the ability to legally emit 
one metric ton (MT) of carbon.  Roseville plans to use the majority of its allowances for its own generation.  It 
will auction the remaining balance, as required by law.  Generators not owned by utilities will have to purchase 
all of their allowances from the new market, which will in turn increase the market price of energy.  There are 
restrictions regarding what can be done with the funds from the auctioned allowances, but the purpose of the 
free allocations is to offset the cost to consumers.  

An evaluation of the cost of the greenhouse gas reductions is done as part of the IRP analysis.  RPS and 
greenhouse gas reduction initiatives closely intertwine because renewables are also carbon free.  If the RPS 
requirements never existed, the purchases to meet the portfolio need would significantly increase greenhouse 
gas production compared to the “Mix with Biogas” portfolio.

The following table illustrates the projected cost impact of mandated greenhouse gas reductions through fiscal 
year 2020.  The California Air Resources Board (CARB) has released carbon allowances only through calendar 
year 2020.   The cost of greenhouse gas reductions was broken into two pieces.  The first is the increased cost of 
market power because generators will have to increase energy prices to cover the cost of purchasing allowances.  
The second cost component accounts for the carbon free attribute of the renewables purchased to meet the 
RPS.  The cost to Roseville Electric of greenhouse gas reductions from fiscal year 2012 through 2020 is projected 
to be $44 million.  When the value of the auctioned allowances is accounted for, the net impact is $5.1 million. 
(Note: Because of the restrictions placed on the funds received from auctioning allowances, these revenues are 
not available to offset power supply costs.)
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FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2012-2020
Increase in Market Power Costs ($1000s) ($22) $679 $646 $1,135 $1,462 $2,139 $344 $687 $2,310 $9,380
Carbon Free Cost of Renewables ($1000s) $0 $781 $2,102 $2,737 $3,131 $3,750 $6,233 $7,917 $8,020 $34,671
Impact to Power Supply Costs ($1000s) ($22) $1,459 $2,749 $3,872 $4,592 $5,889 $6,577 $8,605 $10,331 $44,051

Value of Allowances Auctioned ($1000s) $0 $1,463 $2,905 $3,250 $4,064 $5,615 $6,579 $7,226 $7,886 $38,988

Net Cost of GHG Reductions ($1000s) ($22) ($3) ($157) $622 $529 $274 ($3) $1,379 $2,444 $5,063 

Figure 20. Cost of GHG Reduction in ‘Mix with Biogas’ Portfolio

Please note the cost of the RPS and the cost of greenhouse gas reductions is not the sum of the cost of the RPS 
and greenhouse gas reductions.  There are overlaps in the cost components as can be seen in the following table.  

FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2012-2020
Cost of RPS
     Total ($1000s) $8,331 $6,774 $9,240 $10,808 $10,620 $11,221 $13,657 $15,052 $15,576 $101,279
     Total ($/kWh) $0.0072 $0.0056 $0.0073 $0.0082 $0.0081 $0.0086 $0.0104 $0.0114 $0.0117 $0.0088
Cost of GHG Reductions
     Total ($1000s) ($22) $1,459 $2,749 $3,872 $4,592 $5,889 $6,577 $8,605 $10,331 $44,051
     Total ($/kWh) $0.0000 $0.0012 $0.0022 $0.0030 $0.0035 $0.0045 $0.0050 $0.0065 $0.0077 $0.0038
Cost of RPS and GHG Reductions
     Total ($1000s) $8,309 $7,453 $9,886 $11,944 $12,082 $13,359 $14,001 $15,739 $17,887 $110,659
     Total ($/kWh) $0.0072 $0.0061 $0.0078 $0.0091 $0.0092 $0.0102 $0.0106 $0.0119 $0.0134 $0.0096

Figure 21. Comparison of Costs of the RPS and GHG Reductions

The overlap of the RPS and greenhouse gas reduction efforts may have further effects.  The value of auctioned 
allowances may be different from what is realized, and the method of spending those funds will have a currently 
unknown impact..

See Appendix H for additional analysis of the impact of the greenhouse gas reduction legislation. 

Resource Adequacy
Roseville Electric is not subject to the Resource Adequacy standards of the CAISO (see section 5.4.2 for more 
information).  However, if the circumstances change and Roseville Electric should become subject to the 
requirements similar to the CAISO’s Resource Adequacy standards, the following table provides cost estimates 
for Roseville Electric to meet these standards.  These are considered contingency costs because they are not 
included in any budget or forecast of future costs.  
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FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021
System Peak (MW) 313.5 329.0 337.6 348.1 354.2 353.6 354.2 355.5 357.3 359.2
Dispatchable DSM (5.0) (5.0) (5.0) (5.0) (5.0) (5.0) (5.0) (5.0) (5.0) (5.0)
Adjusted Peak 308.5 324.0 332.6 343.1 349.2 348.6 349.2 350.5 352.3 354.2
Planned Reserve @ 15% 46.3 48.6 49.9 51.5 52.4 52.3 52.4 52.6 52.8 53.1
Total Capacity Requirement 354.8 372.7 382.5 394.5 401.6 400.9 401.5 403.1 405.1 407.4

Capacity Credits 6.0 6.1 6.1 6.4 6.4 6.3 6.2 6.6 6.6 6.6
System Capacity 322.5 334.7 333.5 339.3 343.9 340.6 359.4 365.7 365.5 370.1
Contractual Reserves 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0
Total Capacity 353.5 365.9 364.6 370.7 375.3 371.8 390.6 397.3 397.2 401.8
Surplus/(Deficit) (1.3) (6.8) (17.9) (23.8) (26.3) (29.1) (10.9) (5.8) (8.0) (5.6)

Long-term Deficit 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Short-term Deficit 1.3 6.8 17.9 23.8 26.3 29.1 10.9 5.8 8.0 5.6

Contingency Cost $7,778 $40,617 $107,148 $142,861 $157,802 $174,767 $65,478 $34,689 $47,919 $33,718

FY2022 FY2023 FY2024 FY2025 FY2026 FY2027 FY2028 FY2029 FY2030 FY2031
System Peak (MW) 361.1 363.9 365.6 367.4 369.2 371.1 372.9 374.8 376.7 378.5
Dispatchable DSM (5.0) (5.0) (5.0) (5.0) (5.0) (5.0) (5.0) (5.0) (5.0) (5.0)
Adjusted Peak 356.1 358.9 360.6 362.4 364.2 366.1 367.9 369.8 371.7 373.5
Planned Reserve @ 15% 53.4 53.8 54.1 54.4 54.6 54.9 55.2 55.5 55.7 56.0
Total Capacity Requirement 409.5 412.7 414.7 416.7 418.9 421.0 423.1 425.3 427.4 429.6

Capacity Credits 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
System Capacity 372.0 405.1 405.0 404.9 404.7 409.4 409.3 409.2 409.1 409.0
Contractual Reserves 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0
Total Capacity 403.6 436.7 436.6 436.4 436.3 440.9 440.8 440.7 440.6 440.5
Surplus/(Deficit) (5.9) 24.0 21.9 19.7 17.4 19.9 17.7 15.5 13.2 10.9

Long-term Deficit 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Short-term Deficit 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Contingency Cost $35,198 $0 $0 $0 $0 $0 $0 $0 $0 $0

Figure 22. Contingency Cost of Resource Adequacy Requirement

Over the next twenty years, it is projected that Roseville Electric will have the resources to meet the 90% 
standard for Resource Adequacy.  No long-term capacity purchases will be needed.  However, Roseville is short of 
meeting the 115% standard in some years, and would have to purchase short term capacity for the four summer 
months at a projected cost of $1.50/kW-month (or $6.00/kW for the summer).

Increased DSM
Roseville currently has a DSM program that decreases load by an average of 0.62% per year.  Increasing the DSM 
program to decrease load by 1.00% per year would increase the cost of the DSM program, but would reduce 
power supply costs.  The following table shows that the increased cost of the DSM program would not be offset 
by a decrease in power supply costs.  This analysis was a simple evaluation.  More detailed and in depth analysis 
would be needed to quantify the additional value of increased DSM to justify the increase in expenses.  
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FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 10-Year
Increase in DSM Costs $891,393 $939,043 $982,156 $1,022,864 $1,025,585 $1,029,325 $1,040,529 $1,050,070 $1,060,013 $1,069,843 $10,110,819
Decrease in Power Supply Costs $177,026 $248,744 $154,839 $239,648 $314,263 $414,912 $385,977 $368,561 $492,045 $412,983 $3,208,999
Net Increase/(Decrease) $714,366 $690,299 $827,316 $783,216 $711,321 $614,413 $654,552 $681,509 $567,968 $656,860 $6,901,819

FY2022 FY2023 FY2024 FY2025 FY2026 FY2027 FY2028 FY2029 FY2030 FY2031 20-Year
Increase in DSM Costs $1,078,393 $1,086,955 $1,094,449 $1,102,132 $1,107,643 $1,113,181 $1,118,747 $1,124,341 $1,129,962 $1,135,612 $21,202,234
Decrease in Power Supply Costs $338,777 $586,475 $392,977 $509,646 $451,417 $520,561 $428,714 $591,446 $511,930 $577,775 $8,118,718
Net Increase/(Decrease) $739,616 $500,479 $701,472 $592,486 $656,226 $592,620 $690,033 $532,895 $618,032 $557,837 $13,083,516

Figure 23. Impact to Power Supply Costs of Increased DSM

See Appendix F for additional details about the assumptions used in this analysis.

6.5	 Other Analysis

Biogas 
Methane gas is a product derived from organic waste, or “biogas”.  Initially biogas-fueled generation was 
included as a renewable resource.  Use of biogas to displace the natural gas used in the REP would be credited 
towards meeting Roseville RPS requirements.  Additionally, any carbon produced in the generation process 
would be exempt from greenhouse gas regulations.

Even though an argument can be made that the use of biogas is preferable to using natural gas in generators, 
there is still a significant level of carbon emissions when biogas is used.  After considering this and other issues, 
the California Energy Commission decided to stop issuing permits for new biogas sources and for the use of 
biogas in existing unlicensed natural gas power plants.  Generators already licensed for the use of biogas may 
continue operations.  This change in regulatory policy has forced Roseville Electric to remove biogas from 
consideration for inclusion in its renewable portfolio.  Staff has replaced biogas resources with offers for baseload 
(geothermal) renewable resources at the same price as the original biogas offer.

Resource Adequacy 
The City of Roseville has not adopted an official policy on Resource Adequacy (RA). Roseville Electric’s unofficial 
policy is to meet any and all capacity requirements directly imposed through legislation, WECC requirements, 
BANC Balancing Area requirements, or contract provisions with Western or SMUD. 

•	 Legislative Requirements: The current legislative requirement applicable to Roseville Electric is codified 
in AB 380 which requires the utility to meet planning criteria established by the WECC. 

•	 WECC Requirements: The current WECC requirements cover operational adequacy to which the utility fully 
complies. WECC does not currently impose a planning reserve or resource adequacy standard. 

•	 BANC Balancing Area Requirements: The BANC Balancing Area requirements are specified in the 
Balancing Area of Northern California (BANC) Agreement to which the utility is a party. The BANC 
Agreement specifies that the utility must meet operational criteria, including a replacement reserve, and 
meet a Planning Standard34. Roseville Electric meets all applicable standards. 

34	  Planning Standard: Each Member shall plan independently to meet its own load, reserves, and contingencies through advanced 
resource planning, construction of generating resources and transmission resources, and power purchases. In so planning, the Parties 
shall be obligated under this contract to utilize a planning standard at least equal to WECC standards, as those standards may be revised, 
amended or superseded from time to time.
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•	 Contract Provisions with Western and SMUD: The main contract provisions are determined in the 
Western Interconnected Operations Agreement (IOA) between Western and the City of Roseville, and, 
by reference, to provisions in the IOA between SMUD and Western. (Virtually the same provisions are 
included in the BANC Agreement between Roseville Electric and SMUD.) The contract provisions specify 
a standard of “rigorous self-provision” for operating criteria including replacement reserves as well as 
specifying that the utility must meet the planning standard (as defined in the previous footnote). Roseville 
Electric meets all applicable standards. 

Operating Criteria 
Roseville Electric is required by the Western IOA and the BANC Agreement to meet 100% of its actual load 
and operating reserves, as well as provide for contingencies. The utility currently has adequate capacity to 
meet the 1-in-2 system peak and contracts for 100% of required operating reserves from Western. Expected 
demand above the 1-in-2 peak and contingency reserves are met via short-term market purchases from within 
the balancing area and from adjacent balancing areas, including CAISO. Contractual protocols (Western IOA) 
require Roseville Electric to replace generation outages “as soon as practical”. In the case of a non-emergency 
export from the CAISO to meet the generation outage, reserves are available for up to the two hour scheduling 
restriction in the CAISO hour-ahead scheduling process (HASP).

Planning Standards 
Roseville Electric meets its planning standards obligation primarily through the resource position which is 
adequate to meet the 1-in-2 peak load, adequate transmission capacity to import 100% of its actual peak load 
and resource acquisition to meet renewable energy mandates. Roseville Electric is currently pursuing renewable 
energy contracts. The utility has an informal policy of acquiring the capacity rights associated with the renewable 
energy projects.

Repowering of the NCPA STIG
The NCPA STIG project is currently being used primarily as a capacity unit because of its poor heat rate relative 
to other market alternatives.  The project participants now contemplate repowering the STIG.  Formal evaluation 
will not occur until late 2012, so an upgrade could not come on-line until July 2013.  The numbers used for 
assumptions are estimates provided by NCPA.  There are two scenarios: 

1.	 Replace the LM5000 gas turbine with a GE LM 6000 and add a steam turbine and associated equipment.  
Capacity would be increased by 15 MW, heat rate would improve to 8000BTU/kWh, and cost would be 
$40 million. 

2.	 Replace the STIG with an LMS 100 (100 MW gas turbine with an 8000 BTU/kWh heat rate).  Cost is 
estimated at $100 million, but start up time would be only 10 minutes.  

See Appendix F for additional details and assumptions.  

The assumed capacity price is $72/kW-year and takes into account the value of energy.  Since the STIG project is 
not currently being used to generate energy, it has no value of energy.  The 20-year average for the capacity price 
of the STIG is $106.87/kW-year.  This is more expensive than the assumed capacity price.  It is more expensive 
in the short term, but when the debt is paid off, the cost of capacity price is less than $72/kW-year.  The 20-year 
average capacity price was calculated for each of the proposed projects.  

The proposal is to replace the STIG, but analysis includes the possibility of adding the projects in addition to 
the STIG to take advantage of the drop in cost when the STIG is paid off.  For this analysis, Staff assumes that the 
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cost of building an additional generator is not more expensive than replacing the STIG.  Staff acknowledges this 
analysis may not fully account for all costs and benefits of using an existing site.  The following table compares 
the net capacity cost of each possible project.  

Net Capacity
Cost ($/kW-year)

STIG - Satus Quo $106.87

Replace STIG with LM 6000 $133.56 

Replace STIG with LM 100 $117.67 

STIG + LM 6000 $93.96

STIG + LMS 100 $92.63

Figure 24. STIG Repowering Comparison

   
The previous table shows that replacing the STIG will increase the cost of the capacity.  By replacing the STIG, 
the advantage of using the capacity once the debt has been paid off is lost.  As long as the STIG is operable, it 
should not be replaced.  If additional capacity is needed then a new generator should be added.  The capacity cost 
of both options is very similar and the decision of which to pursue should be based on how much capacity is 
needed by participants because the size of the projects are very different.  Alternatively, other sites are available 
for future development, including the REP and RPP2 sites.
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7	 RECOMMENDATIONS

7.1	 Recommended Portfolio
Staff recommends the “Mix with Biogas” portfolio because it balances cost and risk and meets the following 
criteria:

1.	 Take into consideration what Roseville already has. Roseville has existing renewable generation that 
counts towards the RPS, including small hydro, geothermal, and landfill gas.  Roseville also owns a 
natural gas plant that can generate renewable energy if biogas is used in it in place of natural gas.

2.	 Meet the compliance period 1 requirement. About 340,000 MWh need to be procured in order to meet 
Roseville’s 20% average renewable energy requirement for the 2011 to 2013 period.  One half of that 
period is exhausted, so there is no time to waste in meeting this requirement.

3.	 Show some activity towards compliance in the second compliance period. There was “reasonable 
progress toward compliance” language in the law.  The law also requires a minimum ten-year term 
in order to take excess energy from one compliance period in a “bank” to use in a future year.  Staff 
proposes to have at least one contract meet both interests.

4.	 Try to manage some of the renewable issues identified above by avoiding them. In the short term, 
while these issues are being worked out, avoid the problems associated with intermittent generation by 
initially minimizing commitments to this type of generation.

5.	 Maintain flexibility. While this is a 20-year portfolio plan, it is only the commitments that count at this 
time. The rest of the plan can change as events unfold.

The “Mix with Biogas” portfolio avoids integration risk in the short term, but assumes those issues are managed 
in the future.  The first compliance period is met with a combination of biogas running through the REP, with 
the balance met by Category 2 and Category 3 energy with a small amount of Feed-In Tariff energy assumed to 
come from small solar resources.  This is the only immediate commitment.  Beyond this, solar and wind resources 
fill out the mix along with continuing Category 2 and Category 3 purchases to balance out the portfolio and 
minimize costs.  This portfolio assumes that integration issues will be solved in a satisfactory manner.  If this is 
not the case, future resource recommendations will use different resources than wind and solar—by initially 
purchasing only limited amounts of renewables, this portfolio maintains enough flexibility to adapt if the 
integration issues are not resolved within the original timeframe.

7.2	 Action Plan
1.	 Take steps to meet the renewable portfolio standard compliance period 1 (2011 to 2013) requirements, 

and make reasonable progress to meet the future period requirements with the following transactions.  
These transactions will be completed between April 1, 2012 and December 31, 2012.   

			  a.	 Purchase 85,000 MWh of Category 3 energy for compliance period 1
			  b.	 Purchase 85,000 MWh of Category 2 energy for compliance period 1 with contract extending  

			  past compliance period 1 if possible
Purchase about 100,000 MWh/year (or 175,000 MWh for compliance period 1) of biogas35 to run through the REP 
for ten years.  This is Category 1 renewable energy. 

35	  Due to a late regulatory change, biogas was replaced with baseload (geothermal) renewable energy at the same price as the original 
biogas offer.
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Monitor and follow intermittent generation integration developments.  
			  a.	 If the cost of intermittent generation integration is tending toward the lower side, take steps to  

			  add wind or solar generation for compliance period 2 as designed in the recommended  
			  portfolio.   

			  b.	 If the cost of intermittent generation integration is tending toward the higher side, take steps  
			  to modify the recommended portfolio and replace wind and solar sources of energy with  
			  baseload sources, making the portfolio look more like the Baseload & Biogas 1 portfolio.

2.	 Conduct a Rate Analysis in 2012, which will include the fiscal impacts of the RPS and GHG legislation.  
3.	 Participate in the market for GHG allowances and utilize the allowance proceeds to benefit ratepayers.
4.	 Revise the currently adopted City of Roseville RPS Policy after the California Energy Commission has 

developed the regulations related to the new RPS law.
5.	 Create a comprehensive solar policy to address issues specifically related to future increases in 

the number of solar systems in within Roseville Electric’s service territory including the impact on 
distribution system reliability and the need for imbalance energy and regulation

6.	 Create a comprehensive policy to address distributed generation within the Roseville distribution 
system.  

7.3	 General Recommendations 
In addition to recommending a portfolio, recommendations that apply regardless of the selected portfolio were 
developed.

1.	 Maximize use of Category 3 (RECs) and Category 2 (firmed and shaped) purchases when meeting RPS to 
keep costs as low as possible

2.	 Delay investment in intermittent resources until the integration issue is resolved and costs and impacts 
are known. 
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Appendix A – Public Input Workshops
Workshop Presentation
A video of the workshop presentation can be found on YouTube.  There are two ways to access this presentation.

1.	 Go on the YouTube site and search for “City of Roseville, CA – Roseville’s Energy Future”
2.	 Go to the link: http://www.youtube.com/watch?feature=player_embedded&v=ZUF90Y2lkNs

Workshop Questions and Answers
The following two sections provide the questions and answers from the two workshop sessions held in March 
2012. 

Workshop #1 - March 13, 2012
2:00pm at Martha Riley Library
8 Members of the public in attendance (including one Press Tribune Reporter)

Questions & Answers36

Q.	 Are any tax credits or grants passed on to the Utility or the City?
A. 	 Roseville does not receive tax credits or grant funds.  Any incentives that are offered are usually provided 

to the renewable energy providers (ie: solar companies) or provided as initiatives for energy efficiency.

Q. 	 Would the wind mills and solar panels be placed in the City of Roseville?
A. 	 Wind would most definitely be outside of the City but we can accommodate solar.

Q. 	 What is the justification for removing hydro as a renewable?
A. 	 There was discussion that this is likely a political decision but it is not certain. 

Q. 	 Will this lead to Smart Meters?
A. 	 In some ways this can indirectly help with energy consumption.

Q. 	 Do you see Smart Meters coming to Roseville within the next 5-10 years?
A. 	 Staff conducted a study a few years ago and concluded they would not be cost effective.

Q. 	 I still do not understand all of this. Like Green House Gas. What will happen if this legislation changes? 
What can be done to change it?

A. 	 The action plan includes building the portfolio incrementally because there are still unknowns. Roseville 
is also actively working with other utilities to effect legislation.

Q. 	 There are lots of studies being conducted on wind and solar. What if they come back and say it’s not 
feasible?

A. 	 It’s about cost. The experts have gotten better at understanding and making intermittent renewable 
resources more reliable.

36	  Directly as spoken
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Q. 	 Cost vs. savings for wind?
A. 	 The attractiveness is that it’s very low cost once the equipment is built and paid for.  

Q. 	 What are the capabilities to control intermittent renewable resources? 20%...that’s a lot.
A. 	 That’s one of the current unknowns and another reason why the action plan involves building a portfolio 

incrementally. As more becomes known Roseville will have the ability to be flexible and adjust while 
complying with the law.

Workshop #2 - March 22, 2012
6:30pm at Maidu Community Center

9 Public Members in attendance (one resident attended both Workshops)

Q. 	 The cost of electricity.  I looked at a roof top solar proposal and the company based the long     term 
savings at about 6% for the next 20 years. Is that a reasonable prediction?

A. 	 That seems a little aggressive.

Q. 	 What is Roseville’s feeling regarding roof top solar?
A. 	 We encourage it. Roseville has a high concentration of residential solar and as a result is currently 

developing a solar policy to be sure we are managing all solar installations properly.
	
Q. 	 If everybody wanted solar wouldn’t that hurt Roseville?
A. 	 Roseville has a limited amount of funds for rebates and actually ran out of funds last year. We had to 

discontinue programs before the end of the year. Without rebates offered residential solar is not as 
attractive. Roseville wants to be careful and ensure it has the capability to handle variable resources and 
succeed at integrating renewables.

Q. 	 It doesn’t seem reasonable that hydroelectricity is not renewable. Are they trying to overturn law? If not, 
it’s going to be extremely expensive for Roseville.

A. 	 Roseville has a smaller voice but is trying to overturn this law through lobbying. While working to work 
to overturn it Roseville will still need to comply. Roseville can discuss the effect the law has on local 
businesses.

Q. 	 Is there a definition of Category 1, 2 and 3? This doesn’t list types.
A. 	 When the report comes out in about a month it will contain the details.  This handout is just a 

simplification.

Q. 	 Does Roseville get credit for the fact that roof top solar is renewable?
A. 	 My understanding is by statute we cannot. It’s like a tax deduction rather than a credit.

Q. 	 So we are encouraged to get solar because it reduces our demand but the amount of electricity we do 
get from you goes up drastically in cost because you can’t take credit for our solar as a renewable and 
have to buy other additional renewable resources to meet their requirements.

A. 	 So you’ll have renewable in addition to solar for net usage, yes and the amount produced will be less 
because of the net you produce. So it’s a little of both.
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Q. 	 But it is still going to end up costing us more in the end because you have to buy separate renewables 
for the State of California.

A. 	 There will be some extra costs, yes.

Q. 	 Is our Power Plant considered natural gas now?
A. 	 It is a natural gas Power Plant

Q. 	 Any plans to extend the Plant up to 1000MW?
A. 	 The current size is probably the right size in terms of capacity and then we just run it economically. The 

amount Roseville runs it really depends on the prices other people offer for power. Roseville runs it when 
it is economic. It is a good size For Roseville and it will probably remain the size it is.

Q. 	 What’s the size of the Lodi plant?
A. 	 I believe around 250MW.

Q. 	 Isn’t there a finite limit to what you would consider availability of biogas?
A. 	 Yes, there’s a finite ability and one of the advantages Roseville has. Roseville is relatively small and 

therefore has more options.  A small amount of bio means nothing to PG&E but means a lot to Roseville.  
It creates more choices in Roseville’s portfolio.

Q. 	 Any plans to raise electric rates?
A. 	 I do not know of any plans to raise rates or of a rate study going on right now.

Q. 	 Did you know rates were recently raised about 20% in the last year and a half to cover an $8M deficit Mr. 
Habashi put us in?

A. 	 Roseville Electric did not have sufficient revenue to cover expenses and so raised rates to meet expenses.

Q. 	 One thing that troubles me about this alternative energy is the wind mills. They are so close together.
A. 	 There are tradeoffs.  Additional costs are involved but renewables have the advantage of being 

renewable.

Q. 	 How are we going to integrate or what is the assumption for the $13 fee?
A. 	 The $13 is a combination of two things. CAISO has assumed about $8 MWh in order to do the 

transmission upgrades and then there is the cost of having to operate differently (I think this is what I 
got from CERA) because you have to come back in for renewables at about $5. That doesn’t account for 
additional capacity purchases.

Q. 	 Is there a provision to reduce Category 1 if we find there are not enough renewables in California?
A. 	 Not yet.

Q. 	 When you did the risk analysis did you look at or build in RPS goals?
A. 	 The delay were talking about is approximately two years. If it was more like 10 years I’d be much more 

worried. We did think about saturation and this was based on the information we have right now.

Q. 	 When is the staff report due to City Council?
A. 	 The report will probably be done in April or May and will not go to council until about May.
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Q. 	 The energy efficiency of 6.2% per year is what this report is based upon?
A. 	 Yes.

Q. 	 What’s your purchase power budget right now?
A. 	 It’s about $80M for total purchase costs.  $20M is for fixed costs and $60M is for the variable stuff.

Q. 	 Is the IRP out on the internet?
A. 	 Not yet, that’s what we plan to get out in April or May.

Q. 	 If the budget is $80M this is showing $280M more.
A. 	 Our electric budget is $160M overall. $80M is the cost of Power Supply. So if you add $160M over 20 

years that would be about 5%.

Q. 	 Is the waste water treatment plant considered renewable?
A. 	 Yes.

Q. 	 Is that a good source of biogas?
A. 	 Landfill is a much better source.

Q. 	 Can you get any renewable gas out of the old landfill?
A. 	 Not really. You could get a little.

Q. 	 Constellation Energy has a 25MW biogas plant. Are you getting any of that?
A. 	 We do not.
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Appendix B – Historic Renewable Energy Legislation

SB 1078 
While many sections of SB 1078 apply only to IOUs, as a municipal electric utility, Roseville Electric is obligated to 
meet the following requirements:

•	 Each municipal governing board is responsible for implementing and enforcing a local RPS that 
“recognizes the Legislature’s intent to encourage renewable resources, especially wind and photovoltaic, 
taking into consideration the effect on rates, reliability, financial resources and the goal of environmental 
improvement”

•	 Each municipal utility must report annually to its customers: (1) expenditure of public benefits funds 
collected for renewable energy resource development; and, (2) the resource mix by fuel type including 
each type of renewable resource

	 		 - Each municipal utility governing board must define the terms of its RPS. This would include the  
		   determination: (1) what qualifies as a renewable resource (whether or not to count large hydro  
		   projects), (2) the percentage of the total energy resources that are to be renewable, and (3) how  
		   quickly you plan to meet that goal.

SB 1078 includes a definition of renewable resources for IOUs. In order to be included in the renewable portfolio 
of an IOU and be counted toward meeting their target, a resource must be an electric generating facility located 
in California and utilize one of the following technologies:

•	 Biomass
•	 Solar thermal
•	 Photovoltaic
•	 Wind
•	 Geothermal
•	 Small hydropower of 30 MW or less (not eligible as new if it will require a new or increased appropriation 

or diversion of water)
•	 Waste Tire, Digester gas, Landfill gas

Although large hydroelectric power generation facilities (greater than 30 MW) are non-fossil fuel and are, from a 
technical point of view, a renewable resource, under SB 1078 such larger hydroelectric facilities are not eligible to 
be counted as a renewable energy resource toward the target levels for renewable production.

SB 1078 does not include a specific definition of renewable resources for municipal utilities but instead delegates 
this responsibility to the governing board of each municipal. 

Roseville Renewable Portfolio Standard
The current RPS for Roseville Electric was adopted by the City Council in February 2003. This action was 
prompted in part by the passage of SB 1078 in September 2002.

In 2003, while developing the Roseville RPS, Roseville Electric’s 2002 annual power content label showed that 
renewable resources comprised 57% of Roseville’s resource portfolio, with 15% meeting the definition included 
in SB 1078 and 42% categorized as large hydroelectric. However, given the increased power requirement due to 
expected growth in Roseville, the projections that the Roseville Energy Park (a natural gas-fired power plant) will 
provide 60% of Roseville’s power needs in 2007, and the depletion of existing eligible renewables in the portfolio 
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due to their fixed or degrading nature, the Roseville City Council adopted an RPS which includes a definition of 
renewable resources similar to the definition provided for IOUs, but which does include all hydropower resources 
with no size limitations.

The Roseville Electric Renewable Portfolio Standard creates a requirement that at least 20% of the electricity sold 
to Roseville’s retail customers would be sourced from renewable power resources in Roseville Electric’s resource 
portfolio. In addition, it specifies that at least 5MW of new renewable resources will be added to the resource 
portfolio by February 2008, with at least 1MW located within the city boundaries, and establishes an on-going 
five-year review period to adjust for development of the RPS, changes in growth projections and new legislative 
mandates. An annual reporting of public benefit expenditures for renewable resources and the resource mix by 
fuel type is made to all Roseville Electric customers via the annual power content label distribution.

The Roseville RPS recognizes the spirit of renewable portfolio standard legislation SB 1078 by increasing 
renewable power generation while maintaining system reliability and financial responsibility. Currently, Roseville 
Electric’s RPS has minimal effect on total power costs since it recognizes existing renewable resources in the 
Roseville’s portfolio mix.

Renewable Electricity Standard
The RES made several significant changes to the renewable energy requirements. First, the rules set forth in the 
regulations largely applied to all electric utilities in a uniform fashion, unlike SB1078. Second, it expanded upon 
the statutory 20% by 2010 requirement to 33% by 2020. One major exception to these significant changes is 
in the treatment of existing large hydroelectric utilities. The RES recognized the governing boards of municipal 
utilities, like the City of Roseville, were given the latitude under the 2002/2006 laws to define what renewable 
resources were used to meet their RPS policies, and that they were not required to use the state’s definition, 
which excluded large hydroelectric facilities for these purposes. Therefore, the RES allowed municipal utilities 
that used such resources to continue to use those resources to satisfy up to 20% of their retail sales. However, no 
new large hydroelectric facilities could be procured and counted toward RES compliance.

The genesis of the RES was an executive order. Legally, this is weak footing since the order can be superseded 
by the passage of law. While the RES was a step forward in California’s objective to be a leader in environmental 
stewardship, the rules established under the RES were always suspect because of the legal uncertainty 
associated with the executive order. The executive order, and the RES drafted in response to the order, where 
indeed superseded by the passage of SBX1 2 into law in 2011.
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Appendix C – Greenhouse Gas Legislation 

AB 32 and SB 1368 
AB 32 California Global Warming Solutions Act of 2006
In 2006, the “California Global Warming Solutions Act of 2006” (AB 32) was signed into law.  This legislation 
requires that statewide aggregated Greenhouse Gas (GHG) emissions be reduced to 1990 levels by the year 2020. 
The California Air Resources Board (CARB) has been tasked with producing regulations necessary to enact the 
provisions of AB 32.

California Air Resources Board Studies and Implementation Process
CEC (or CARB) studies indicate that statewide GHG emissions must be reduced by more than 25% in order 
to meet the 1990 emissions baseline37.  Note that this goal does not employ metrics (i.e. pounds per capita, 
tons per MWh, etc.). Rather, it is specifically targeting aggregate emissions for the state, measured in 1,000 
kilogram increments, or metric tons (MT).  CARB has finalized two regulations pursuant to AB 32: Regulation 
for the Mandatory Reporting of Greenhouse Gas Emissions, and a Cost of Implementation Fee Regulation. The 
regulation for emission reduction requirements, compliance methods, and penalties has not been fully adopted. 

Roseville Electric has successfully filed its GHG emission inventory for calendar years 2008, 2009, and 2010, 
pursuant to the Regulation for the Mandatory Reporting of Greenhouse Gas Emissions. The 2009 report was the 
first that required an independent, third party verification by a CARB-approved firm. Roseville Electric received its 
positive verification opinion from the verifier. The 2010 report was filed in late May and will be reviewed by the 
independent, third party verification team later this year.

The emissions report filed annually serves as the basis for which the CARB collects its administrative fee to cover 
its operating expenses associated with the regulatory development and enforcement under AB 32. Roseville 
Electric was invoiced approximately $54,000 for emissions associated with calendar year 2008 and 2009 
emissions and approximately $52,000 for calendar year 2010 emissions. Roseville Electric staff estimates that 
these administrative costs will remain somewhat constant through 2016.

The largest cost driver under AB 32 will be the GHG reduction measures. The most recent regulation addressing 
these measures is the California Cap-and-Trade regulation, which has not been formally adopted at this time. 
Under the proposed rules, the CARB would create a new tradable commodity known as a “California Compliance 
Instrument” (CCI). There are two types of CCIs: Allowances and Offsets. Allowances are essentially permits 
created and issued by the CARB that allow the holder of the Allowance to legally emit one MT of GHG measured 
in carbon dioxide equivalent38 (CO2e). Offsets are created if an approved project causes a GHG reduction or 
GHG removal. These must be real, additional, quantifiable, permanent, verifiable, and enforceable. Ultimately, 
an independent, third-party verifier must periodically inspect the project and issue an opinion of the project’s 
compliance with individual project protocols that are created or adopted by the CARB. Allowances and Offsets 

37	  Compared to a status quo growth scenario and emissions projections.
38	  Carbon dioxide equivalent is a base measure under AB 32. There are seven groups of GHGs regulated under AB 32, each with a unique 
Global Warming Potential (GWP). The GWP represents a particular gas’ effectiveness as a global warming gas, relative to the base gas, carbon 
dioxide, which is the most abundant GHG. Therefore, a GWP of 21 for methane indicates that it is 21 times as effective as a GHG than carbon 
dioxide.
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are treated equally for compliance purposes in that they one Allowance and one Offset each allow for the legal 
emission of one MT of GHG, measured in CO2e.

Owning and operating fossil fuel generation and importing electricity from out of state create a direct and 
significant liability to Roseville Electric that is associated with the state’s GHG emission reduction efforts. 

Under the final draft of the proposed regulations, CARB would allocate a total of 97.7 million MT to the electricity 
sector to entities that serve retail customers. The amount allocated in each year would decline steadily until 85% 
of the original allocation is available in 2020. No projections have been offered beyond 2020. Roseville Electric 
expects to receive between 458,000 MT and 493,000 MT of Allowances each year through 2020.  Roseville Electric 
is required through regulation to monetize Allowances received through this allocation process in excess of its 
direct emission levels (i.e. generation activities). These regulations require that any value that Roseville Electric 
receives through the sale of these no-cost Allowances must be used exclusively for the benefit of the retail rate 
payers in a manner consistent with the goals of AB 32.

California Senate Bill 1368
In September 2006, Governor Schwarzenegger approved Senate Bill 1368 that directs the California Public 
Utilities Commission (CPUC), California Energy Commission (CEC), and California Air Resources Board (CARB) to 
establish a greenhouse gases (GHG) Emission Performance Standard (EPS) for all baseload resources of electric 
utilities at a rate of emissions of greenhouse gases that is no higher than the rate of emissions of greenhouse 
gases for combined-cycle natural gas baseload generation (CCGT). This legislation applies to base load 
generation and long term power contracts.

Baseload Generation Provisions
The Emission Performance Standard for baseload generation is defined as, “electricity generation from a power 
plant that is designed and intended to provide electricity at an annualized plant capacity factor of at least 60 
percent. The law establishes a “deemed compliant” status for all CCGTs that were in operation or received a CEC 
final permitting decision before 6/30/2007. By this criteria REP is deemed to be compliant with SB 1368 standards 
and will initially have no reporting requirements under the statute.  REP has historically operated between 15% 
and 25% more efficient than the EPS threshold. 

SB 1368 regulations do allow “deemed compliant” resources to lose this status and become subject to the various 
reporting requirements by either (1) executing a unit-contingent contract for baseload generation with a term 
5-years or longer, or (2) or by making “new ownership investment”39 that increases the plants rated capacity by 50 
MWs or more.

39	  “New ownership investment” per the CPUC Proposed Decision is defined as
a) Investment in new baseload power plant (new construction), or
b) Acquisition of new or additional ownership interest in existing baseload power plant previously owned by others, or
c) New investment in the LSE’s own existing non-CCGT baseload power plants that are:
a. Intended to extend the life of one or more units by five years or more,
b. Result in a net increase in the rated capacity of the power plant, or
c. Intended to convert a non-baseload plant to a baseload plant, or
d) Units added to a deemed-compliant CCGT power plant that result in an increase of 50 MW or more to the power plant’s rated capacity. 
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Power Purchase Contracts
Under SB 1368, a contract which is 5 years or longer in duration and is not tied to a specific generator may be 
designated as an “Unspecified Source Long-Term Contract”. In making this determination, the CEC requires the 
following data be provided: (A) contract term and options to extend the term, (B) which unit(s) or facility(ies) 
will be providing the energy, (C) description of the design or operation of the source(s) to indicate whether they 
are baseload, (D) explanation of how the contract is compliant with the EPS, and (E) supporting documents or 
information.  With limited exceptions, Unspecified Source Long-Term Contracts are not compliant with the EPS.

New Investments Provisions
Under SB 1368, the CEC requires the following for new investments:
for new construction or purchase, a description of the planned power plant or purchased asset, including fuel 
type,
for incremental investment, a description of the modification to the existing resource and their impact to 
capacity, emissions, and planned operation, and for non-renewable resources, heat rate or emissions profiles 
with documentation.

The Greenhouse Gases Emission Performance Standard for POUs was established in 2007.  New baseline 
generation sources greater than 10 MW cannot exceed an average annual carbon dioxide emissions of 0.5 metric 
tons per MWh of electricity produced.  Plants using biomass fuels are exempt from this requirement.
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Appendix D - Other Potential Requirements and 
Restrictions

Future Trends Impact RE Load Volumes and Load Volatility
Roseville faces a dramatic new risk.  Technology and customer behavior trends will place many active 
decisions of “how much” and “when” energy is used into the hands of electric customers.  The table that follows 
summarizes these trends.  More and more of these energy decisions will be in the hands of the end user, 
facilitated by “smart” appliances, equipment, in-home controls and changes in customer behavior. 

Additionally, California state building codes will move towards zero energy homes (ZEH) and zero energy 
businesses (ZEB) between 2020 and 2030.  These trends will inject previously unseen load volatility and risk into 
RE’s procurement risk management policies and management of RE’s distribution grid.  Electric customers have 
long had the basic ability to control energy use via an “on / off” decision or via higher efficiency home appliances 
and commercial equipment.  Future trends will allow end users to more actively control use with more definition 
regarding time of day, operation of specific appliances, equipment and lights, based upon automated and web 
based controls with more granular control of time of day, weather patterns and occupancy.

California Title 24 Building Standards for energy efficiency have been the most successful energy efficiency 
program in the nation.  The end result of Title 24 to date has been the per capita usage of energy remaining 
nearly flat over the past 30 years, even with the dramatic additions of new electronics and other gadgets 
throughout the house.  Title 24 Standards will gradually move towards ZEH and ZEB over the next 15 years.

General Impacts
California per capita energy use is 40% below the national average thanks to 35 years of successful energy 
efficiency policies.  During this same time period, national energy use increased by 50%.  Savings in California 
have resulted in reducing approximately 12,000 MW of peak demand.  This equates to avoiding construction of 
24 additional fossil fuel power plants.40

Residential Overview
Energy is the essential element of a safe, comfortable home.  Utilizing well-tested energy efficiency solutions has 
allowed City of Roseville residents to add amenities such as computers and entertainment devices, save money 
and reduce harmful impacts on the environment while keeping their electric usage below what might have 
otherwise been expected.  

City of Roseville homes will have an increasing appetite for electrical energy.  Air-conditioned home offices, 
multiple computers, multiple televisions and expanded home entertainment devices are the new standards 
desired by residents.  These new “essential” comforts can amount to up to 30% percent of Roseville’s residential 
electrical use.  And with the population of Roseville expected to grow, the need to find, test, and bring new 
energy efficiency technologies to the residential market becomes all the more pressing. 

40	   Energy Efficiency, Innovation, and Job Creation in California, David Roland-Holst, University of California 2008.
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As Roseville homes age, these home envelopes and HVAC systems will become less efficient.  Hot, dry summers 
require powerful cooling systems.  In Roseville, the greatest amount of energy consumed in homes is from air 
conditioners, which use between 20% and 40% of all home electricity during the summertime.

So what future trends will occur in Roseville Homes?
•	 Energy Efficiency
			   -	 Public Goods funding will grow as Roseville revenues increase. 
			   -	 More efficient and controllable lighting technologies
•	 More efficient HVAC technologies
•	 Whole house energy efficiency measures
•	 Demand Reduction Programs
	 	 	 -	 Community based aggregated demand reduction programs where GHG benefits are sold into  

			   the open market by third party 
			   -	 Web based control systems
	 	 	 	 	 •  Control of appliances 
	 	 	 	 	 •  Control of HVAC and pool pumps
	 	 	 	 	 •  Control of automated shades
	 	 	 	 	 •  Data available via web portals, allowing customers and utilities to easily access information  

				        and manage demand more effectively
•	 New Construction
	 	 	 -	 ZEH: by 2020 in new construction
•	 Electric Cars
	 	 	 -	 Electric and electric hybrid cars are expected to become a significant part of the auto makers  

			   market over the next 5 to 6 years.  The amount of demand and energy needed to charge these  
			   vehicles, and the time at which this activity occurs will increase RE load volatility.   

			   -	 These products may also be designed to supply energy to the home when the car is parked in  
			   the garage.  

•	 In-home Generation and Storage
			   -	 PV
			   -	 Fuel cells

Commercial Overview
Commercial electric customers are the largest market sector at Roseville and are the predominant driver 
in Roseville revenues.  They have been long time adaptors of well-tested energy efficiency solutions.  With 
programs designed for specific commercial markets, Roseville has had great success with commercial energy 
efficiency.  This has allowed City of Roseville businesses to stay competitive, save money and reduce harmful 
impacts on the environment.

The driving use for energy in commercial customers comes from air-conditioning and cooling.  Second is lighting 
and computers.  As the population of Roseville grows, commercial space will grow.  There will be an expanding 
need to find, test, and bring new energy efficiency technologies. 

As with Roseville homes, aging commercial buildings means less efficient envelopes and HVAC systems.  With 
commercial customers, there is the added challenge that comes from the significant amount of commercial 
lighting in Roseville.
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So what future trends will occur in Roseville commercial customers?
•	 Energy Efficiency
			   -	 Public Goods Charge expanding with revenue dollars
			   -	 Improving lighting technologies
			   -	 Improved HVAC technologies
			   -	 Whole building measures
•	 Demand Reduction Programs
	 	 	 -	 Aggregated demand reduction programs where GHG benefits are sold into the open market by  

			   third party 
			   -	 Web based control systems
	 	 	 	 	 •  Control of building 
	 	 	 	 	 •  Control of equipment
•	 New Construction
	 	 	 -	 ZEB: by 2030 in new construction
•	 On Site Generation and Storage
			   -	 PV
			   -	 Fuel cells
			   -	 On site storage

Figure 25. Future Trends in Energy Efficiency, Demand Reduction and New Technologies: Impacts on the Grid and Viable Utility Load 

Source: Greg D. Anders, Southern California Edison, 2010
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Appendix E – Solar Facilities

Roseville Electric Owned and Operated PV Systems

Location Size Mounting and Panels Tracking

Roseville Aquatics CTR 8 kW AC Watts Roof mount with crystalline modules no

Silverado Middle School 10 kW AC Watts Roof mount with crystalline modules no

Ray Sharp Fire Station 18 kW AC Watts Roof mount with crystalline modules no

Civic CTR 32 kW AC Watts Roof mount with crystalline modules no

Figure 26. Roseville Solar Facilities
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Appendix F – Assumption Details
Load Forecast
See section 4.1 for detailed load forecast methodology, assumptions and results.

The load forecast measured at Citygate is from the August 2011 forecast.  Retail Sales (for RPS compliance) are 
metered sales only and does not include assumed 2.4% losses or unmetered sales.  The monthly and annual sales 
are as follows:

MWh 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Jan 97,998 100,832 102,943 107,172 111,443 111,261 110,935 111,080 111,549 112,078
Feb 86,076 88,059 90,280 94,427 97,335 96,917 96,568 96,667 97,042 97,469
Mar 93,666 95,073 97,536 101,730 105,229 104,778 104,521 104,673 105,073 105,526
Apr 87,411 91,583 94,252 98,472 101,322 100,662 100,497 100,686 101,088 101,543
May 92,254 102,981 106,026 110,376 113,395 112,744 112,752 113,054 113,552 114,109
Jun 105,920 114,234 117,603 122,055 124,435 124,016 124,080 124,486 125,077 125,733
Jul 129,621 136,539 140,340 145,007 147,731 147,486 147,718 148,321 149,112 149,973
Aug 126,338 133,193 137,135 141,757 143,841 143,586 143,793 144,348 145,067 145,850
Sep 108,866 115,511 119,469 123,945 124,983 124,610 124,704 125,153 125,720 126,343
Oct 95,952 102,384 106,340 110,647 111,218 110,854 110,806 111,117 111,513 111,959
Nov 89,129 95,474 99,547 103,815 103,816 103,443 103,367 103,665 104,031 104,443
Dec 98,472 104,927 109,328 113,731 113,582 113,354 113,378 113,808 114,299 114,835
Annual
  System Energy 1,211,702 1,280,789 1,320,799 1,373,134 1,398,330 1,393,710 1,393,118 1,397,058 1,403,122 1,409,861
  Retail Sales 1,145,296 1,197,696 1,238,663 1,292,429 1,316,284 1,306,348 1,313,717 1,321,833 1,329,574 1,338,103

MWh 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Jan 112,649 113,265 113,663 114,093 114,560 115,011 115,464 115,919 116,375 116,834 116,834
Feb 97,924 98,481 98,754 99,064 99,410 99,739 100,069 100,400 100,733 101,067 101,067
Mar 105,993 106,718 107,026 107,370 107,750 108,114 108,479 108,846 109,214 109,583 109,583
Apr 101,992 102,734 103,018 103,341 103,701 104,043 104,387 104,733 105,079 105,426 105,426
May 114,640 115,539 115,932 116,363 116,830 117,282 117,735 118,190 118,647 119,106 119,106
Jun 126,357 127,393 127,926 128,496 129,102 129,695 130,290 130,887 131,488 132,091 132,091
Jul 150,785 152,036 152,795 153,592 154,424 155,245 156,070 156,900 157,734 158,572 158,572
Aug 146,566 147,695 148,369 149,080 149,826 150,560 151,298 152,039 152,784 153,533 153,533
Sep 126,880 127,764 128,264 128,802 129,375 129,934 130,496 131,060 131,627 132,196 132,196
Oct 112,311 112,966 113,290 113,650 114,046 114,426 114,808 115,190 115,574 115,960 115,960
Nov 104,744 105,272 105,563 105,891 106,255 106,603 106,951 107,301 107,652 108,005 108,005
Dec 115,232 115,829 116,248 116,704 117,195 117,672 118,150 118,631 119,113 119,597 119,597
Annual
  System Energy 1,416,072 1,425,692 1,430,847 1,436,445 1,442,474 1,448,324 1,454,198 1,460,097 1,466,020 1,471,969 1,471,969
  Retail Sales 1,345,057 1,353,170 1,358,896 1,365,015 1,371,588 1,377,949 1,384,341 1,390,763 1,397,216 1,403,699 1,410,214
August 2011 Forecast

Figure 27. Load Forecast

Large Customer Loss Scenario
A large percentage of Roseville Electric’s load concentrates in a few large customers.  To examine the sensitivity 
of the loss of some of these customers, staff created a Large Customer Loss Scenario for further analysis.  That 
scenario assumed that the two largest customers in the load forecast were not included.  This represents about a 
16% loss of load over the whole time horizon.  The associated load forecast data is as follows:
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MWh 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Jan 97,998 88,710 88,927 89,121 89,527 89,433 89,214 89,747 90,297 90,902
Feb 86,076 76,748 76,885 77,016 77,413 77,083 76,872 77,332 77,789 78,293
Mar 93,666 82,717 82,907 83,097 83,498 83,135 83,045 83,532 84,014 84,545
Apr 87,411 79,506 79,724 79,971 80,436 79,860 79,890 80,384 80,867 81,399
May 92,254 90,535 90,968 91,395 91,934 91,361 91,585 92,153 92,724 93,350
Jun 105,920 101,983 102,549 103,078 103,634 103,286 103,582 104,218 104,874 105,592
Jul 119,259 123,488 124,262 124,965 125,612 125,433 125,921 126,725 127,577 128,496
Aug 115,789 119,933 120,641 121,287 121,782 121,594 122,088 122,818 123,600 124,443
Sep 98,565 102,459 102,990 103,496 103,810 103,509 103,923 104,526 105,162 105,849
Oct 85,313 88,933 89,258 89,591 89,620 89,339 89,650 90,097 90,571 91,089
Nov 78,806 82,303 82,523 82,799 82,720 82,434 82,751 83,162 83,610 84,099
Dec 87,966 91,609 91,967 92,382 92,286 92,140 92,578 93,089 93,656 94,263
Annual
  System Energy 1,149,023 1,128,927 1,133,602 1,138,198 1,142,272 1,138,607 1,141,100 1,147,784 1,154,740 1,162,321
  Retail Sales 1,086,052 1,055,686 1,063,107 1,071,301 1,075,250 1,067,236 1,076,063 1,085,981 1,094,212 1,103,161

MWh 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Jan 91,545 92,207 92,666 93,155 93,677 94,200 94,726 95,253 95,782 96,314 96,847
Feb 78,820 79,417 79,754 80,122 80,523 80,925 81,329 81,733 82,139 82,547 82,955
Mar 85,086 85,839 86,209 86,613 87,050 87,488 87,927 88,368 88,810 89,253 89,698
Apr 81,919 82,683 83,030 83,411 83,826 84,241 84,658 85,076 85,496 85,916 86,338
May 93,946 94,858 95,307 95,790 96,307 96,826 97,347 97,869 98,394 98,920 99,449
Jun 106,273 107,320 107,903 108,521 109,171 109,824 110,480 111,140 111,801 112,466 113,134
Jul 129,362 130,627 131,434 132,275 133,150 134,029 134,913 135,801 136,694 137,592 138,494
Aug 125,214 126,361 127,083 127,841 128,631 129,425 130,223 131,024 131,829 132,639 133,452
Sep 106,446 107,353 107,906 108,494 109,114 109,737 110,363 110,991 111,621 112,254 112,890
Oct 91,508 92,194 92,577 92,994 93,443 93,893 94,345 94,798 95,252 95,708 96,165
Nov 84,470 85,039 85,393 85,781 86,200 86,621 87,042 87,466 87,890 88,316 88,743
Dec 94,726 95,368 95,845 96,357 96,900 97,446 97,994 98,543 99,095 99,649 100,205
Annual
  System Energy 1,169,316 1,179,267 1,185,108 1,191,354 1,197,992 1,204,656 1,211,346 1,218,062 1,224,805 1,231,574 1,238,370
  Retail Sales 1,110,675 1,119,280 1,125,515 1,132,111 1,139,120 1,146,121 1,153,155 1,160,222 1,167,321 1,174,454 1,186,415
Large Customer Loss Scenario

Figure 28. Large Customer Loss Scenario

High Load Growth Scenario
Roseville Electric’s current baseline load forecast assumes a relatively low rate of growth.  As an alternative 
scenario, staff examined a return to a much higher rate of growth.  Specifically, this sensitivity case looks at a 
scenario where load ramps up to a level 32% above baseline by 2020 and then maintains that delta.  There is a 
total increase of load by 25% over the entire time horizon.  The associated load forecast data is as follows:
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MWh 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Jan 97,998 104,003 107,296 112,251 116,044 121,736 127,877 133,440 138,858 144,244
Feb 86,076 91,978 95,276 99,939 104,539 110,200 116,089 121,460 127,050 131,724
Mar 93,666 99,132 103,045 107,448 111,303 117,478 123,074 128,511 134,204 138,903
Apr 87,411 99,708 103,823 108,191 112,405 118,782 124,323 129,737 135,430 139,945
May 92,254 111,936 116,441 120,953 124,965 131,678 137,278 142,819 148,752 153,308
Jun 105,920 112,720 117,528 122,121 126,649 133,396 139,070 144,661 150,735 155,459
Jul 152,230 161,969 167,361 172,211 176,537 183,723 189,606 195,447 201,915 206,895
Aug 140,388 151,277 156,631 161,362 165,899 172,921 178,700 184,443 190,697 195,526
Sep 115,576 125,654 130,772 135,254 140,219 146,925 152,513 158,019 163,879 168,429
Oct 96,119 106,280 111,126 115,393 120,215 126,428 131,855 137,138 142,597 145,617
Nov 89,435 99,299 104,111 108,279 113,282 119,352 124,735 129,948 135,270 137,491
Dec 98,265 108,637 113,774 117,802 123,174 129,410 134,944 140,304 145,783 148,484
Annual
  System Energy 1,255,338 1,372,594 1,427,183 1,481,205 1,535,231 1,612,029 1,680,062 1,745,929 1,815,168 1,866,025
  Retail Sales 1,186,541 1,283,545 1,338,432 1,394,147 1,445,153 1,510,982 1,584,307 1,651,919 1,720,022 1,771,049

MWh 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Jan 147,680 148,044 148,373 148,726 149,509 150,295 151,086 151,880 152,679 153,482 154,289
Feb 131,239 131,503 131,661 131,840 132,371 132,904 133,438 133,975 134,514 135,056 135,599
Mar 141,401 141,854 142,068 142,303 142,895 143,490 144,088 144,688 145,290 145,895 146,502
Apr 140,827 141,271 141,425 141,599 142,119 142,642 143,166 143,692 144,221 144,751 145,283
May 155,590 156,231 156,520 156,830 157,563 158,301 159,041 159,785 160,533 161,284 162,038
Jun 156,510 157,384 157,895 158,426 159,492 160,565 161,645 162,732 163,826 164,927 166,035
Jul 209,886 211,054 211,855 212,677 214,189 215,710 217,243 218,785 220,339 221,903 223,479
Aug 197,584 198,630 199,322 200,035 201,379 202,732 204,094 205,464 206,844 208,232 209,630
Sep 168,194 168,971 169,442 169,933 170,948 171,970 172,997 174,031 175,070 176,116 177,167
Oct 146,803 147,340 147,604 148,256 148,560 148,864 149,169 149,475 149,781 150,087 150,394
Nov 138,642 139,063 139,285 139,874 140,136 140,399 140,663 140,926 141,190 141,454 141,719
Dec 149,813 150,346 150,722 151,530 151,946 152,363 152,781 153,200 153,620 154,041 154,463
Annual
  System Energy 1,884,168 1,891,691 1,896,170 1,902,028 1,911,107 1,920,235 1,929,410 1,938,634 1,947,907 1,957,228 1,966,598
  Retail Sales 1,789,678 1,795,465 1,800,820 1,807,445 1,817,192 1,826,930 1,836,724 1,846,576 1,856,485 1,866,452 1,884,092
High Grow th Scenario

Figure 29. High Growth Scenario

Renewable Energy Price by Generation Source
Contracts to purchase power have variable terms and pricing options.  The following assumptions created a 
reasonable pricing structure for a long term contract.

The renewable prices are based on RFO bids.  Current year prices were derived from the bids. Where multiple 
projects were offered, the prices were averaged.  For future years, prices were escalated by 2% per year to 
account for inflation, and a 5% discount rate was used for evaluation.  Profiles from each renewable type are 
per MW of capacity.  The capacity factors are from the CEC 2009 IEPR.   The profiles for biomass, landfill and 
geothermal are flat and have the capacity factor applied.  The solar profile is based on the previous IRP.  The wind 
profile was created using three years of actual wind farm generation data.  Category 3 RECs are priced separately 
and do not differentiate between generation sources or include energy.  The following is summary of the first 
five years of assumptions.

Capacity Annual 2011 2012 2013 2014 2015
Factor MWh/MW $/MWh $/MWh $/MWh $/MWh $/MWh

Baseload 0.75-0.92 6,570-8,059 96.39$    97.96$    103.19$  105.30$  
Solar 0.27 2,365          148.76$  112.00$  102.61$  99.52$    
Wind 0.42 3,679          73.39$    62.86$    73.76$    75.41$    
Firmed & Shaped 91.26$    88.18$    81.21$    82.91$    
REC-Only 13.13$    14.88$    15.67$    25.95$    26.52$    

Figure 30. Renewable Energy Assumptions



89

Biogas Price
Biogas can be purchased as an alternative to natural gas to be used by the Roseville CTs or REP.  This gas is 
available out of state and injected into pipelines before it arrives in California.  
The biogas price is based on the RFO.  The following is a summary of the assumptions through 2020.

2012 2013 2014 2015 2016 2017 2018 2019 2020
Biogas ($/MMBtu) 11.16$    11.12$    11.09$    11.12$    11.40$    11.43$    11.40$    11.40$    11.38$    
Biogas in REP ($/MWh) 87.05$    86.73$    86.50$    86.70$    88.88$    89.19$    88.91$    88.94$    88.74$    

Figure 31. Biogas Assumptions

Forward Market Gas and Electricity Prices
Natural gas is a primary fuel source of the generating units currently in Roseville Electric’s portfolio.  Natural gas 
is used in the NCPA combustion turbine project, the Roseville combustion turbines, and by the REP.  As such, in 
order to conduct resource planning and compare alternative future portfolios, this analysis requires a forecast of 
future natural gas prices.
In addition to the forecast of future natural gas prices, this analysis assumes a liquid market for bulk electricity 
purchases and sales in Northern California.  Bulk electricity market purchases are an alternative to running 
generating units to meet load, and excess generation from owned resources are assumed to be able to be 
sold into that liquid market.  This requires a forecast of electricity prices for the duration of the analysis.  That 
electricity price forecast must be consistent with the natural gas price forecast.

Expected
Roseville Electric’s natural gas delivery point is called the PG&E City Gate (PG&E CG). 
The closest aggregate electricity pricing hub to the City of Roseville is within the California CAISO service 
territory and is called NP15. This is the north side of the Path 15 transmission link between northern and 
southern California. 

In order to have a set of natural gas, electricity, and carbon market price assumptions that was consistent 
over the entire time horizon of this analysis, staff elected to use the planning scenario forecast for these prices 
generated by Information Handling Services (IHS) Cambridge Energy Research Associates (CERA) in June 
2011.  IHS CERA is a leading analyst and advisor for the energy industry, and their work has been instrumental 
in shaping staff’s view of forward natural gas and power markets. The IHS CERA planning scenario is known 
as Global Redesign and is based on a number of projections about the generation resource mix and future 
regulatory developments.  It assumes continued recovery from the 2008 financial crisis and expansion of trade 
and investment.  It also assumes slow acceptance of the need to reduce greenhouse gas emissions, with a 
California carbon market beginning in 2012 per AB 32, and a national CO2 trading program developing in 2021.  
The electricity market prices included assume that the cost of these trading programs is imbedded in the price 
of electricity (which is exactly what staff has seen in the forward market to date).  IHS CERA specifically forecasts 
prices for both the PG&E City Gate natural gas hub and the NP15 electricity hub.  These were the forecasts used 
in this analysis. 

In addition to the price of natural gas and electricity at the trading hubs, additional costs are required to 
transport the commodities to Roseville’s generating resources and load.  To determine natural gas prices at the 
Roseville Energy Park, $0.30 is added to the forecast price curve to account for transport costs.  Appropriate 
costs were also added to account for the significant price of wheeling electricity out of the California ISO to serve 
Roseville’s load.  
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The IHS CERA forecast is provided at the monthly level for both gas and electricity. The last step in the process 
was to decompose the monthly prices as well as the load forecast into daily gas prices, hourly electric prices, and 
hourly energy demand. To do this, staff used an internally developed model which simulates weather scenarios 
while preserving correlated relationships between load, gas, and electric prices. This is the same model that staff 
regularly uses to perform this function for all resource analyses.

High Market Price
A High Market Price Scenario was created for further analysis.  To forecast gas prices for the High Market case, 
staff used the same modeling approach that is used to calculate market exposure under Roseville’s risk policies. 
The historical volatility (the amount of day-to-day change) of forward prices is used along with a set of statistical 
methods to construct a two standard deviation price level for each month in the time horizon. What this means 
is that, using this methodology, there should be no more than a 3% chance of prices exceeding this level (and a 
97% chance they are below this level). This process was used to obtain the natural gas prices for the High Market 
case.

The electric market prices were derived using a similar process. The market heat rates in the High Market 
case remain fairly close to those derived in the Nominal scenario, but there may be small increases due to 
the methodology used. Monthly prices were decomposed to daily and hourly prices using the same process 
discussed above.

Transmissions Costs
Roseville economically dispatches the REP, Roseville Power Plant 2 and WAPA Base Resource (located within the 
BANC) to meet its load based on the expected price of importing power.  Power can be imported from within 
BANC, or from the CAISO.  It is often the case that the least expensive source is from other suppliers within 
the BANC.  The depth of market (i.e. power available for purchase) within the BANC varies on a daily basis.  It is 
conservatively assumed that 50% and up to 25 MW per hour of the market energy purchased comes from within 
the BANC, and the remainder from the CAISO. 

CAISO transmission costs include wheeling costs, grid management charges, ancillary services and other 
miscellaneous charges.  Purchases from within the BANC assume a price adder of approximately 50% of the 
CAISO transmission costs.  On a limited basis, Roseville may sell some excess power to the CAISO.  When this 
occurs, transmission is purchased from WAPA at the prevailing tariff.

Escalation rates for CAISO transmission is 6.6% per year through fiscal year 2022, and 2.5% per year thereafter.  
The fiscal year 2012, CAISO transmission cost is estimated to be $10.7083 per MWh.  The escalation rates for fiscal 
years 2013, through 2022, include a component for the extra transmission needed throughout the CAISO area to 
accommodate the higher level of intermittent renewable resources per the state standard.  WAPA transmission 
cost was escalated at 5% per year in the first phase of analysis.  Upon review it was determined that the WAPA 
transmission costs escalation rate should mirror the CAISO assumptions resulting in annual escalation rates of 
5% per year through fiscal year 2022, and 2.5% per year thereafter.

The following is a summary of the first five years of assumptions.
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FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021
$/MWh

CAISO $10.7083 $11.4144 $12.1670 $12.9692 $13.8243 $14.7359 $15.7075 $16.7432 $17.8471 $19.0239
BANC $5.2000 $5.5429 $5.9083 $6.2979 $6.7132 $7.1558 $7.6276 $8.1306 $8.6667 $9.2381
WAPA
  Phase 1 $1.4800 $1.5540 $1.6317 $1.7133 $1.7989 $1.8889 $1.9833 $2.0825 $2.1866 $2.2960
  Phase 2 $1.4800 $1.5540 $1.6317 $1.7133 $1.7989 $1.8889 $1.9833 $2.0825 $2.1866 $2.2960

FY2022 FY2023 FY2024 FY2025 FY2026 FY2027 FY2028 FY2029 FY2030 FY2031
$/MWh

CAISO $20.2783 $20.7852 $21.3048 $21.8375 $22.3834 $22.9430 $23.5166 $24.1045 $24.7071 $25.3248
BANC $9.8472 $10.0934 $10.3457 $10.6044 $10.8695 $11.1412 $11.4198 $11.7052 $11.9979 $12.2978
WAPA
  Phase 1 $2.4108 $2.5313 $2.6579 $2.7908 $2.9303 $3.0768 $3.2307 $3.3922 $3.5618 $3.7399
  Phase 2 $2.4108 $2.4710 $2.5328 $2.5961 $2.6610 $2.7276 $2.7957 $2.8656 $2.9373 $3.0107

Figure 32. Transmission Rates

Carbon Emissions
Under the proposed California Carbon Cap and Trade program, Roseville is allocated carbon emission credits.  
Roseville’s assumed annual allocations are based on a October 2011 document published by CARB.

Recommended Allocation to Roseville (metric tons CO2e)
2013 2014 2015 2016 2017 2018 2019 2020

Roseville 468,014 471,583 469,085 479,498 492,773 475,432 463,756 458,208
Source: CARB, Oct 2011

Figure 33. AB 32 Carbon Credit Allocations

The carbon price is based on the June 2011 CERA report.  After publication, it was announced that the California 
Carbon Cap and Trade program would not start until 2013 so the 2012 price was set to $0.  The CERA report also 
included a national carbon price with an assumed start of 2021.  The following chart shows the price per metric 
ton of carbon.

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Nominal $ / metric ton

California CO2 trading program $0.00 $15.82 $18.60 $21.88 $25.71 $30.22 $40.00 $40.00 $40.00 $40.00
National CO2 trading program $10.00

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Nominal $ / metric ton

California CO2 trading program $40.00 $40.00 $40.00 $40.00 $40.00 $40.00 $40.00 $40.00 $40.00 $40.00
National CO2 trading program $10.68 $11.40 $12.18 $13.00 $13.89 $14.84 $15.86 $16.95 $18.11 $19.35

Source: IHS CERA.
May 2011.
North American Gas and Pow er Scenarios, Spring 2011.

Figure 34. Carbon Prices

Capacity Price
The assumed cost for long-term capacity is $6/kW-month or $72/kW-year.  This is based on the long-term 
average Cost of New Entry (CONE).  Different regions have variations on the CONE.  For example, NYISO charges 
$97/ kW-year, PJM charges $107/ kW-year, the CAISO tariff is set at $41/ kW-year.  Several arguments have been 
put forward (example from Calpine) arguing that the CAISO’s $41 price is insufficient for long-term generation 
to be built; $41/ kW-year is only sufficient to build cheap peaking units not long term, large scale generation. 
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Staff’s internal analysis validated the $72/kW-year cost using pricing data from the 2000-2001 energy crises.  In 
this analysis, staff demonstrated that $36/ kW-year (which is mandatory to have in the CAISO) only accounted for 
approximately half of the yearly power costs.  The additional power costs amounted to approximately $36/kW-
year; therefore, the sum of the required capacity and market exposure resulted in a required capacity charge of 
$72/kW-year.

The assumed cost for short-term capacity is $1.50/kW-month and is based on quotes.

As part of the IRP process, the capacity price was reviewed by computing the implied capacity price of new 
marginal units that could be built to meet capacity deficits (also known as Long Run Marginal Cost).  The 
theory is that the net cost of the marginal units would set the capacity price in the market. The most recent CEC 
generation costs study was used to get the total fixed cost for several natural gas generation plants.  Using the 
production cost model, Plexos, the net value of the energy generated by those plants was subtracted from the 
fixed cost to get the capacity value of the plant.  The following table summarizes the findings.

Technology
Size 

(MW)
Capacity 

Factor
Heat Rate 
(Btu/kWh)

Total Fixed 
Cost       

($/kW-year)

Net 
Revenue       

($/kW-year)

Capacity 
Price    

($/kW-year)
Conventional 
Simple Cycle 100 5% 9266 144.76 9.27 135.49
Advanced Simple 
Cycle 200 10% 8550 103.67 12.82 90.85
Conventional 
Combined Cycle 500 75% 6940 121.82 40.74 81.08

Figure 35. Capacity Price

The study found that the lowest net cost of a new unit added to the system would be for a new conventional 
combined cycle unit at $81/KW-yr. This suggests increasing the capacity price to $81/kW-year.  At this time the 
market price for capacity is not this high, so for this IRP the capacity price used will continue to be the historically 
used $72/kW-year, with $81/kW-year used in high scenarios.

Traditional resource’s net qualifying capacity is similar to their nameplate capacity, but solar and wind resource’s 
net qualifying capacity varies by month because of the intermittent nature of the resource.  The following table 
shows the net qualifying capacity for solar and wind.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Solar 0.33% 6.25% 8.69% 59.46% 73.23% 96.20% 94.96% 92.03% 84.38% 37.76% 1.23% 0.87%
Wind 6.82% 9.50% 22.36% 22.26% 29.71% 34.19% 25.89% 16.17% 8.98% 7.46% 4.83% 4.59%

Figure 36. Intermittent Resource Net Qualifying Capacity41

41	  2011 California ISO Net Qualifying Capacity
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Intermittent Generation Integration Costs
The markets are in the early stages of figuring out how to integrate large quantities of intermittent generation 
and how to charge for the costs of this integration.  The cost to integrate intermittent generation such as wind 
and solar is a combination42 of:

•	 Imbalance Energy Costs – the effect on costs when energy is scheduled but is not delivered (cloud goes 
over a PV farm), or when energy is not scheduled but is generated (wind blows unexpectedly)

•	 Capacity Additions – it is expected that additional capacity for regulation and load following to provide 
increased resource flexibility will be required by the Balancing Authorities to support intermittent 
generation; in addition, there may be a difference in capacity needs from one renewable portfolio to 
another to meet resource adequacy requirements

•	 Uneconomic Operations – the cost of operating generators in a way that they were not designed for by 
ramping them up and down more frequently than historically done

There is much uncertainty in what these costs will actually be as they are not currently being experienced 
because the RPS has not been fully implemented.  High, low, expected and base cases were created to be used in 
the IRP analysis.  The high case includes all the highest expected costs.  The low case includes the lowest cost in 
each area or zero.  The expected case includes the lowest cost in all areas without zeroing out any area.  The base 
case is set at 50% of the expected case and was used in the IRP analysis as a default value given that there are no 
integration costs at this time.  Using 50% of the expected case was determined to be a reasonable number given 
the uncertainty and unknowns.  The following table gives the breakdown of costs per MWh. There were two 
opinions regarding how high integration costs could rise, staff and the reviewing consultant.  This divergence in 
opinion is representative of the industry as a whole.  The two opinions were.

•	 Consultant -  The High case is meant to capture the upper limit of integration costs and is highly affected 
by the limited supply of flexible resources that can be accessed by Roseville within the WAPA Sub-control 
area. As such, these costs are not typical of the integration costs that might be experienced in the CAISO 
area, and could in fact be much higher.  In effect, there is a relatively narrow range of integration costs in 
the CAISO market compared to the WAPA Sub-control area.

Staff – There is more uncertainty that current analysis shows.  For example: Current California renewable 
integration cost assumes about one third of the renewables, mostly wind, will be firmed and delivered by 
neighboring balancing authorities and delivered to California without integration cost.  This assumption may 
come under challenge as other areas implement their own (or future Federal) renewable portfolio standards.  
Given this and other uncertainties, staff considers a higher range of renewable integration variability warranted.
Staff did consider reasonably high renewable integration costs in the high case.  The following section gives 
further details of each item.

42	  Note that there is no industry standard definition of integration costs. The costs listed here are intended to capture the total portfolio 
costs and allow comparison of the difference in these costs between a portfolio with certain renewables and another portfolio with different 
renewables.
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Solar Low Expected High Base Wind Low Expected High Base
CAISO CAISO

Imbalance -$2.02 -$0.59 $0.00 Imbalance -$0.01 $0.00 $0.00
Uneconomic Ops $0.00 $0.00 $12.11 Uneconomic Ops $0.00 $0.00 $16.34
Regulation $2.12 $2.12 $2.38 Regulation $1.70 $1.70 $1.91
Load Following $3.14 $3.14 $3.54 Load Following $2.52 $2.52 $2.83
Reserves $0.00 $16.27 $18.30 Reserves $0.00 $24.84 $27.95
Total $3.24 $20.94 $36.33 $10.47 Total $4.20 $29.05 $49.02 $14.53

WAPA WAPA
Imbalance $4.78 $4.78 $6.11 Imbalance $7.05 $7.05 $11.55
Uneconomic Ops $0.00 $0.00 $12.11 Uneconomic Ops $0.00 $0.00 $16.34
Regulation $2.12 $2.12 $2.38 Regulation $1.70 $1.70 $1.91
Load Following $3.14 $3.14 $3.54 Load Following $2.52 $2.52 $2.83
Reserves $0.00 $16.27 $18.30 Reserves $0.00 $24.84 $27.95
Total $10.04 $26.31 $42.44 $13.16 Total $11.26 $36.10 $60.57 $18.05

Figure 37. Intermittent Generation Cost Scenarios

Imbalance Energy Costs 
Imbalance energy costs occur when a generator does not deliver according to its schedule.  A positive deviation 
is when a generator delivers power when it is not scheduled to, such as when the wind blows unexpectedly.  A 
negative deviation is when a generator does not deliver on its schedule, such as when a cloud goes over a solar 
PV system.  The effect on costs was analyzed using 1-hour ahead scheduling and 2-hour ahead scheduling.  In 
the CAISO area, a positive deviation is paid back to the generator while a negative deviation needs to be paid 
back to the system.  In the WAPA area, a positive deviation is lost to the system.  Negative energy needs to be 
paid back to the system plus a 50% penalty.  

The CAISO Real-Time market price was used to calculate the financial impacts to the positive and negative 
deviations discussed above. Historic data was used to develop an hourly average rate in $/MWh. The prices that 
the CAISO produced for each ten-minute settlement interval at NP15 was used for the period before the MRTU 
markets were active and the prices produced for each 15-minute settlement interval at the NP15 Trading Hub 
was used during the MRTU market period. Both datasets were averaged to the hour then averaged by month, 
day, and hour to generate a dataset for a single year.  The following table shows the imbalance energy costs (or 
credit if negative).

S ola r - C AIS O -$0.59 -$2.02
W ind - C AIS O $0.00 -$0.01
S ola r - W AP A $4.78 $6.11
W ind - W AP A $7.05 $11.55

1-hour s che duling 2-hour s che duling

Figure 38. Imbalance Energy Costs

Capacity Additions- Regulation, Load Following, and Planning Capacity 
Dispatch capable generation will be needed to support the ups and downs of the intermittent generation.  How 
much will be needed and how those costs will be recovered are still to be decided.  
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The CAISO capacity assumptions for regulation and load following were extrapolated from the CAISO’s two 
recent studies43  that look at California’s need for dispatch capable generation to support different renewable 
mixes and RPS levels.  The studies look at different mixes of renewables to meet a 20% and 33% RPS by 2020 and 
look at the requirements on a technology basis.  Using the studies and assuming that there is no excess capacity 
for regulation and load following of intermittent generation, it is estimated that 0.06 MWs of capacity are needed 
for regulation of each MW of intermittent generation and 0.09 MWs of capacity are needed for load following of 
each MW of intermittent generation.  

The Reserves value represents the planned capacity that would have to be added to the RE resource mix for each 
nominal MW of wind or solar that is added to yield the same capacity value that a dispatch capable resource 
of the same MW size would yield. For example, for each 1 MW of solar PV added to the system, an additional 
0.475 MW of capacity would need to be added to achieve an effective 1.00 MW of capacity from a planning 
perspective. For a 1 MW wind plant added, an additional 0.907 MW of capacity would need to be added.  This 
example assumes that the Roseville supply portfolio is short of capacity during the period of study and thus 
capacity must be added to bring the portfolio to the proper level of resource adequacy.

The analysis done was done for the CAISO system, but for this analysis the results were extended to the WAPA 
sub-control area.  Because solar and wind projects have different capacity factors, the resulting cost per MWh 
is different as shown in the following table.  The cost also changes depending on the assumed cost of the 
generating capacity that is used to provide the regulation, load following or planning capacity.

CAISO Renewable Integration CAISO Renewable Integration

MW/Plant MW $/MWh MW/Plant MW $/MWh
Solar PV Solar PV

Regulation 0.062 $2.12 Regulation 0.062 $2.38
Load Following 0.092 $3.14 Load Following 0.092 $3.54
Reserves 0.475 $16.27 Reserves 0.475 $18.30
Total 0.629 $21.53 Total 0.629 $24.22

Wind Wind
Regulation 0.062 $1.70 Regulation 0.062 $1.91
Load Following 0.092 $2.52 Load Following 0.092 $2.83
Reserves 0.907 $24.84 Reserves 0.907 $27.95
Total 1.060 $29.05 Total 1.060 $32.68

Assumption: Capacity price ($/kW-year) = $72 Assumption: Capacity price ($/kW-year) = $81

Additional Capacity if No 
Excess

Additional Capacity if No 
Excess

Figure 39. Intermittent Integration Capacity Additions

Uneconomic Operations
There will be an impact to running generators to support intermittent generation.  Dispatch capable generators 
will be called on to ramp up and down more frequently and to be loaded at levels that are different than they 
would if the renewables were not included in the system.  The following Uneconomic Operation adder was used 
only in the high case to estimate the cost of running dispatch capable generators in a way that is different and 
less economic than they would be in a system without these renewables.  No known analysis has been done on 

43	  INTEGRATION OF RENEWABLE RESOURCES Operational Requirements and Generation Fleet Capability at 20% RPS, CAISO, August 31, 
2010
Summary of Preliminary Results of 33% Renewable Integration Study –2010 CPUC LTPP Docket No. R.10-05-006, CAISO, May 10, 2011



96

the impact of Uneconomic Operations but there will be a cost.  The cost of Uneconomic Operations was only 
added to the high scenario.  It was set to 50% of the high scenario Capacity Additions cost as a placeholder since 
analysis has not been done to estimate this cost.  

Uneconomic Operation

Solar PV Wind
$/MWh $12.11 $16.34

Assumptions
$81 Capacity price ($/kW-year)
50% Percentage of required capacity price

Figure 40. Intermittent Generation Causes Uneconomic Generation

Demand Side Management Plans
Roseville Electric’s current DSM plan has a 0.62% annual reduction goal.  This IRP evaluates the possibility of 
increasing the annual reduction goal to 1.00%.  The increase in DSM would decrease power supply costs but 
would increase DSM costs.  The analysis evaluates if the increase in DSM costs is offset by power supply cost 
reductions.  The annual DSM cost increase for the higher 1.00% goal is as follows:

FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021
Annual Cost

0.62% $1,454,377 $1,532,123 $1,602,464 $1,668,883 $1,673,322 $1,679,425 $1,697,705 $1,713,272 $1,729,495 $1,745,533
1.00% $2,345,770 $2,471,166 $2,584,620 $2,691,746 $2,698,907 $2,708,749 $2,738,234 $2,763,341 $2,789,508 $2,815,376
Increase $891,393 $939,043 $982,156 $1,022,864 $1,025,585 $1,029,325 $1,040,529 $1,050,070 $1,060,013 $1,069,843

FY2022 FY2023 FY2024 FY2025 FY2026 FY2027 FY2028 FY2029 FY2030 FY2031
Annual Cost

0.62% $1,759,483 $1,773,452 $1,785,680 $1,798,216 $1,807,207 $1,816,243 $1,825,324 $1,834,451 $1,843,623 $1,852,841
1.00% $2,837,877 $2,860,407 $2,880,129 $2,900,348 $2,914,850 $2,929,424 $2,944,071 $2,958,791 $2,973,585 $2,988,453
Increase $1,078,393 $1,086,955 $1,094,449 $1,102,132 $1,107,643 $1,113,181 $1,118,747 $1,124,341 $1,129,962 $1,135,612

Figure 41. Cost of Increased DSM

The 2008 DSM plan assumptions were used for this analysis and updated with the current forecast.  The 
following chart shows the 0.62% and 1.00% annual energy savings and the increase to go from 0.62% to 1.00%.  
The increase is used to create the new hourly forecast from the forecast which includes the 0.62% goal. 

FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021
Annual Savings (MWh)

0.62% 7,271.89 7,660.61 8,012.32 8,344.41 8,366.61 8,397.12 8,488.53 8,566.36 8,647.48 8,727.67
1.00% 11,728.85 12,355.83 12,923.10 13,458.73 13,494.53 13,543.75 13,691.17 13,816.71 13,947.54 14,076.88
Increase 4,456.96 4,695.22 4,910.78 5,114.32 5,127.92 5,146.62 5,202.64 5,250.35 5,300.07 5,349.22

FY2022 FY2023 FY2024 FY2025 FY2026 FY2027 FY2028 FY2029 FY2030 FY2031
Annual Savings (MWh)

0.62% 8,797.42 8,867.26 8,928.40 8,991.08 9,036.03 9,081.21 9,126.62 9,172.25 9,218.11 9,264.20
1.00% 14,189.38 14,302.04 14,400.64 14,501.74 14,574.25 14,647.12 14,720.35 14,793.96 14,867.93 14,942.27
Increase 5,391.97 5,434.77 5,472.24 5,510.66 5,538.21 5,565.91 5,593.73 5,621.70 5,649.81 5,678.06

Figure 42.  Annual DSM Increases Scenario

A new hourly forecast was created using the following formulas.  The System Losses Adjustment is 1.04 and 
adjusts for the 4% of losses that will not be experienced by the saved energy. 
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Hourly Demand with Increased DSM = 
    Hourly Forecasted Demand – (Hourly Incremental DSM Savings * System Losses Adjustment)

Hourly Incremental DSM Savings = 
    Annual Energy Savings * Monthly Distribution * Hourly Distribution / Days In Month

Per the 2008 DSM plan, the distribution of annual energy reduction by month is as follows:

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
7.20% 6.74% 7.31% 7.25% 8.15% 9.39% 12.83% 10.49% 8.62% 7.76% 6.95% 7.31%

Figure 43. Monthly DSM Distribution

And, the hourly distribution of savings by month is as follows:

1 2 3 4 5 6 7 8 9 10 11 12
Jan 0.023886 0.023811 0.024045 0.025744 0.029642 0.036374 0.046146 0.053458 0.057584 0.057872 0.058373 0.058365
Feb 0.024225 0.023957 0.024162 0.025871 0.029692 0.036362 0.046114 0.053306 0.057366 0.057690 0.058176 0.058208
Mar 0.024591 0.024508 0.024629 0.026485 0.030308 0.036451 0.045517 0.052491 0.056331 0.056612 0.057134 0.057277
Apr 0.024456 0.024355 0.024468 0.026202 0.030304 0.036424 0.045582 0.052708 0.056421 0.056649 0.057090 0.057327
May 0.024339 0.024032 0.024149 0.025520 0.029181 0.034753 0.043215 0.050210 0.053544 0.054134 0.054625 0.055035
Jun 0.023562 0.022533 0.021940 0.022770 0.025678 0.029915 0.035902 0.040437 0.042913 0.044408 0.045795 0.047399
Jul 0.022433 0.020739 0.019184 0.019299 0.021139 0.024246 0.028634 0.032743 0.035474 0.036997 0.039359 0.042626
Aug 0.022244 0.021082 0.020716 0.021569 0.024286 0.028387 0.034055 0.038212 0.040687 0.041816 0.043351 0.045540
Sep 0.023723 0.023384 0.023202 0.024389 0.027479 0.032487 0.040057 0.045879 0.049031 0.049827 0.050887 0.052063
Oct 0.024231 0.024197 0.024409 0.026058 0.030040 0.036504 0.046125 0.054346 0.057688 0.057303 0.056934 0.056808
Nov 0.024568 0.024527 0.024865 0.026721 0.030640 0.036702 0.045432 0.052342 0.056053 0.056552 0.057086 0.057307
Dec 0.023846 0.023753 0.024049 0.025716 0.029825 0.036518 0.045996 0.053302 0.057430 0.057891 0.058389 0.058505

13 14 15 16 17 18 19 20 21 22 23 24
Jan 0.057849 0.056499 0.054328 0.050865 0.046598 0.043022 0.040507 0.038094 0.034109 0.029911 0.026175 0.026742
Feb 0.057620 0.056347 0.054309 0.050768 0.046480 0.043039 0.040594 0.038203 0.034256 0.030026 0.026356 0.026874
Mar 0.057033 0.055815 0.053879 0.050753 0.046824 0.043276 0.040857 0.038748 0.035045 0.030937 0.027037 0.027463
Apr 0.057075 0.055947 0.054066 0.050960 0.046952 0.043525 0.040951 0.038767 0.035026 0.030794 0.026941 0.027011
May 0.055849 0.055583 0.054677 0.053704 0.050456 0.047346 0.044750 0.041806 0.037045 0.031968 0.027361 0.026718
Jun 0.050488 0.053180 0.056979 0.058470 0.059891 0.060688 0.060158 0.054878 0.045787 0.037311 0.031397 0.027521
Jul 0.047705 0.054610 0.061487 0.065535 0.067993 0.071378 0.070860 0.064125 0.054193 0.040621 0.032570 0.026049
Aug 0.048583 0.053022 0.058601 0.061707 0.062575 0.066959 0.066808 0.058974 0.047096 0.038399 0.029764 0.025566
Sep 0.053816 0.055430 0.056568 0.056112 0.054674 0.054878 0.051946 0.046479 0.040152 0.032818 0.028345 0.026374
Oct 0.056814 0.055458 0.053889 0.050520 0.046608 0.043282 0.040586 0.038436 0.034914 0.030594 0.026726 0.027529
Nov 0.057065 0.056000 0.053952 0.050670 0.046563 0.043202 0.040613 0.038559 0.034801 0.030602 0.026922 0.028260
Dec 0.057885 0.056465 0.054303 0.050788 0.046505 0.043020 0.040553 0.038141 0.034124 0.030033 0.026230 0.026732

Figure 44. Hourly DSM Distribution

STIG Repowering
The NCPA STIG project is currently being used as primarily a capacity unit because of its poor heat rate.  The 
project participants are contemplating repowering the STIG.  The evaluation is not expected to happen until 
summer 2012 so the upgrade would not come online until July 2013 (FY14).  The numbers used for assumptions 
were provided by NCPA and are estimates only.  Two scenarios are given: 

1.	 Replace the LM5000 gas turbine with a GE LM 6000 and add a steam turbine and associated equipment.  
Capacity would be increased by 15 MW, heat rate would improve to 8000BTU/kWh, and cost would be 
$40 million. 

2.	 Replace the STIG with an LMS 100 (100 MW gas turbine with an 8000 BTU/kWh heat rate).  Cost is 
estimated at $100 million but start up time would be only 10 minutes.  

In addition to the assumptions provided by NCPA, it is assumed that the upgrade would be financed over 25 
years at 4% and remaining debt on the STIG would stay as is.  Fixed O&M for the new generators is based off the 
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FY11 STIG budget because the STIG was not being used as a capacity unit then.  The lower FY12 fixed O&M costs 
are used for the STIG.  Fixed O&M is escalated at 3%.  It is assumed that Roseville’s share of the project will remain 
the same, but there may be others willing to pick up a share.

The assumed capacity price is $72/kW-year and takes into account the value of energy.  Because the STIG project 
is not being used to generate energy, it has no value of energy.  The value of energy for the new 8000 heat rate 
units is estimated to be $20/kW-year which is based on the capacity price analysis presented earlier.  The capacity 
price analysis gave the value of energy for an 8550 heat rate unit as $12.82/kW-year and a 6940 heat rate unit 
as $40.74/kW-year.  Assuming a linear relationship, an 8000 heat rates value of energy is $22.36/kW-year.  It is 
rounded to $20/kW-year for this estimate.  

A 20-year time frame is used for this analysis from FY14-FY33.  The 20-year average for the capacity price of the 
STIG is $106.87/kW-year.  This is more expensive than the assumed capacity price.  It is more expensive in the 
near years, but when the debt is paid off, the cost of capacity price is less than $72/kW-year.   

The proposal was to replace the STIG, but analysis was also done on the possibility of adding the projects 
in addition to the STIG to take advantage of the drop in cost when the STIG is paid off.  For this analysis, it is 
assumed that the cost of building an additional generator is not more expensive than replacing the STIG.  There 
may be cost savings in using the existing STIG site that are not accounted for here.  

The 20-year average capacity price was calculated for each of the proposed projects as well as the new 
generators as standalone projects.  The generators were analyzed as standalone projects to compare the 
standalone cost to the CEC data used in the capacity price analysis, and the capacity price were found to be 
comparable.  The following tables compare the net capacity cost of each possible project. 

20-Year Average Cost

STIG - Status Quo LM 6000 Alone
Replace STIG 
with LM 6000 STIG + LM 6000

Total Fixed Costs $38,928,595 $49,289,287 $72,752,791 $88,217,882
Capacity (MW) 18.21 23.69 23.69 41.90
Fixed Cost Rate ($/kW-year) $106.87 $104.04 $153.56
Value of Energy ($/kW-year) $0.00 $20.00 $20.00
Net Capacity Cost ($/kW-year) $106.87 $84.04 $133.56 $93.96

20-Year Average Cost

STIG - Status Quo LMS 100 Alone
Replace STIG 
with LMS 100 STIG + LMS 100

Total Fixed Costs $38,928,595 $77,033,083 $100,496,587 $115,961,678
Capacity (MW) 18.21 36.50 36.50 54.71
Fixed Cost Rate ($/kW-year) $106.87 $105.52 $137.67
Value of Energy ($/kW-year) $0.00 $20.00 $20.00
Net Capacity Cost ($/kW-year) $106.87 $85.52 $117.67 $92.63

Figure 45. STIG Repowering Options Comparison
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The previous tables show that replacing the STIG will increase the cost of the capacity.  By replacing the STIG, 
the advantage of using the capacity once the debt has been paid off is lost.  As long as the STIG is operable, it 
should not be replaced.  If additional capacity is needed then a new generator should be added.  The capacity 
cost of both options is very similar and the decision of which to pursue should be based on how much capacity 
is needed by participants because the size of the projects are very different.  The economies of using an existing 
site may still be possible because there is space at the RPP2 site, and there may be other existing sites.



100

Appendix G – Portfolios
This Appendix includes additional information about the six portfolios presented in section 5.2.  

Portfolio Details
All portfolios include the following category 3 and category 2 purchases. 

Category 3 REC Purchases Start Year End Year
Contract for 25,000 RECs per year 2011 2012
Miscellaneous purchases to maximize Category 3 2011 beyond 2031
Category 2 Purchases Start Year End Year
Contract for 5 MW flat 2012 2015
Contract for 4 MW flat 2016 2020
Contract for 6 MW flat 2021 beyond 2031

Figure 46. Category 2 and 3 Portfolio Purchases
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The category 1 purchases for each portfolio vary and are detailed in the following table.

Portfolio Name Category 1 Purchases Start Year End Year
Solar & Biogas

Contract for 20 MW solar project 2016 beyond 2031
Contract for 40 MW solar project 2018 beyond 2031
Contract for 35 MW solar project 2023 beyond 2031
Contract for 5 MW solar (FIT) project 2012 beyond 2031
Contract for 5 MW solar (FIT) project 2015 beyond 2031
Contract for 5 MW solar (FIT) project 2020 beyond 2031
Contract for 5 MW solar (FIT) project 2026 beyond 2031
Contract for 1520-2000 MMBTU/day biogas 2012  2021

Solar & Wind
Contract for 5 MW solar (FIT) project 2012 beyond 2031
Contract for 5 MW solar (FIT) project 2015 beyond 2031
Contract for 5 MW solar (FIT) project 2020 beyond 2031
Contract for 5 MW solar (FIT) project 2026 beyond 2031
Contract for 25 MW solar project 2024 beyond 2031
Contract for 50 MW wind project 2012 beyond 2031
Contract for 2.5 MW baseload project 2012 beyond 2031

Wind
Contract for 5 MW solar (FIT) project 2012 beyond 2031
Contract for 5 MW solar (FIT) project 2015 beyond 2031
Contract for 5 MW solar (FIT) project 2020 beyond 2031
Contract for 5 MW solar (FIT) project 2026 beyond 2031
Contract for 50 MW wind project 2012 beyond 2031
Contract for 15 MW wind project 2024 beyond 2031
Contract for 2.5 MW baseload project 2012 beyond 2031

Baseload & 
Biogas 1

Contract for 5 MW solar (FIT) project 2012 beyond 2031
Contract for 5 MW solar (FIT) project 2015 beyond 2031
Contract for 5 MW solar (FIT) project 2020 beyond 2031
Contract for 5 MW solar (FIT) project 2026 beyond 2031
Contract for 26 MW landfill gas plant 2013 2017
Contract for 16 MW baseload project 2019 beyond 2031
Contract for 1300-1950 MMBTU/day biogas 2012 2021
Contract for 2000 MMBTU/day biogas 2022 beyond 2031

Baseload & 
Biogas 2

Contract for 2.5 MW baseload project 2012 beyond 2031
Contract for 18 MW baseload project 2018 beyond 2031
Contract for 1520-2000 MMBTU/day biogas 2012 2021
Contract for 200 MMBTU/day biogas 2017 2022
Contract for 1900 MMBTU/day biogas 2023 beyond 2031

Mix With Biogas
Contract for 5 MW solar (FIT) project 2012 beyond 2031
Contract for 5 MW solar (FIT) project 2015 beyond 2031
Contract for 5 MW solar (FIT) project 2020 beyond 2031
Contract for 5 MW solar (FIT) project 2026 beyond 2031
Contract for 20 MW solar project 2016 beyond 2031
Contract for 35 MW solar project 2022 beyond 2031
Contract for 1520-2000 MMBTU/day biogas 2012 2021
Contract for 25 MW wind project 2018 beyond 2031

Figure 47. Portfolio Procurement Details
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20-year Annual Costs
Annual cost of each portfolio

FY12 FY13 FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21 10-year
Solar & Biogas $3,551,906 $5,685,962 $5,253,397 $5,313,896 $5,366,174 $6,454,341 $9,287,416 $11,261,217 $11,556,067 $11,322,787 $75,053,163
Solar & Wind $1,665,649 $6,212,171 $8,575,372 $8,613,716 $8,696,126 $8,335,306 $7,790,542 $7,723,335 $8,305,099 $8,204,538 $74,121,854
Wind $1,665,649 $6,212,171 $8,575,372 $8,613,716 $8,696,126 $8,335,306 $7,790,542 $7,723,335 $8,305,099 $8,204,538 $74,121,854
Baseload & Biogas 1 $1,802,062 $4,852,886 $5,629,709 $6,176,627 $7,090,351 $7,575,527 $5,759,528 $7,888,040 $12,073,399 $12,187,894 $71,036,023
Baseload & Biogas 2 $3,227,652 $5,545,225 $5,447,086 $5,380,380 $5,182,673 $5,188,340 $8,701,076 $12,638,584 $13,182,314 $13,155,522 $77,648,853
Mix With Biogas $3,551,906 $5,685,962 $5,253,397 $5,313,896 $5,366,174 $6,454,341 $8,631,143 $10,117,377 $10,550,424 $10,345,800 $71,270,420

FY22 FY23 FY24 FY25 FY26 FY27 FY28 FY29 FY30 FY31 20-year
Solar & Biogas $9,728,720 $10,671,660 $12,136,358 $11,517,061 $10,572,194 $10,386,380 $9,828,844 $9,146,551 $9,012,193 $9,029,251 $177,082,374
Solar & Wind $7,934,184 $7,797,627 $8,987,332 $9,705,647 $9,207,177 $9,136,783 $8,487,587 $8,053,797 $8,130,488 $8,472,838 $160,035,316
Wind $7,934,184 $7,797,627 $8,669,041 $9,097,625 $8,634,065 $8,586,805 $7,948,705 $7,573,821 $7,646,882 $8,021,193 $156,031,802
Baseload & Biogas 1 $12,351,991 $13,025,493 $13,259,587 $12,949,737 $12,523,412 $12,625,636 $12,130,029 $10,984,274 $10,518,901 $11,111,760 $192,516,843
Baseload & Biogas 2 $11,814,151 $12,594,336 $14,261,904 $14,079,109 $13,488,052 $13,548,973 $13,222,798 $12,094,087 $11,555,498 $12,247,535 $206,555,294
Mix With Biogas $10,725,525 $11,469,770 $11,298,404 $10,668,451 $9,766,764 $9,616,040 $9,072,419 $8,480,479 $8,338,725 $8,409,369 $169,116,365

Figure 48. Table of Annual Power Supply Cost Increases by Portfolio

Annual cost of each portfolio

Figure 49. Graph of Annual Power Supply Cost Increases by Portfolio
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5-year Integration Cost Impact
This	chart	shows	the	possible	range	of	costs	over	fi	ve	years	depending	on	the	cost	of	integrating	intermittent	
generation.

Figure 50. 5-year Power Supply Cost Increases by Portfolio for Low and High Integration Cost Scenarios
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Appendix H – Preferred Portfolio Additional Details

‘Mix with Biogas’ Scenarios

The following table is a numerical version of the graph shown in section 5.3.2 and shows the total power supply 
costs for each case.

Power Supply Costs ($1000s)
FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021

Expected $104,764 $112,164 $113,944 $113,031 $114,166 $121,446 $124,835 $125,888 $131,227 $134,701
Loss of Big Customers $99,780 $104,219 $102,955 $99,750 $99,581 $105,739 $109,217 $110,334 $115,218 $118,019
High Load Growth $107,649 $117,236 $120,345 $119,801 $125,236 $138,528 $147,168 $153,553 $163,077 $169,926
High Market Prices $105,213 $115,938 $124,730 $142,224 $168,109 $197,706 $200,482 $200,742 $216,322 $231,335

FY2022 FY2023 FY2024 FY2025 FY2026 FY2027 FY2028 FY2029 FY2030 FY2031
Expected $135,658 $142,773 $145,256 $147,343 $148,868 $155,967 $159,217 $164,388 $165,095 $165,944
Loss of Big Customers $118,705 $125,003 $127,541 $128,637 $129,908 $136,024 $139,180 $143,044 $143,888 $144,631
High Load Growth $173,186 $181,023 $184,277 $187,566 $191,774 $199,342 $204,620 $211,144 $212,979 $214,126
High Market Prices $227,760 $238,930 $254,792 $279,335 $292,224 $322,281 $344,162 $374,424 $377,855 $391,670

Figure 51. Annual Power Supply Costs for ‘Mix with Biogas’ Portfolio and Sensitivities

‘Mix with Biogas’ Cost Breakdown
The following table breaks down the total power supply costs for the ‘Expected’ case.  The category Roseville 
Generators includes the Roseville Energy Park and the Roseville Power Plant 2 costs including gas, operations 
and debt service.  Purchased Energy includes fixed and variable costs of energy purchased through contracts 
and from the market.  Transmission and Ancillary Services (AS) includes WAPA and CAISO costs as well as 
estimated intermittent integration costs.  Overhead & Other includes all other power supply costs including staff 
salaries and other fixed costs.

Power Supply Costs ($1000s)
FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021

Roseville Generators $41,272 $38,863 $32,544 $26,843 $24,300 $24,373 $24,785 $25,219 $25,661 $26,127
Purchased Energy $51,951 $60,479 $68,073 $71,107 $74,305 $79,132 $80,919 $80,068 $82,338 $83,922
Transmission & AS $5,648 $7,369 $7,365 $8,705 $9,685 $11,499 $12,216 $14,170 $16,192 $17,111
Overhead & Other $5,893 $5,452 $5,962 $6,376 $5,875 $6,442 $6,915 $6,431 $7,036 $7,542
Total $104,764 $112,164 $113,944 $113,031 $114,166 $121,446 $124,835 $125,888 $131,227 $134,701

FY2022 FY2023 FY2024 FY2025 FY2026 FY2027 FY2028 FY2029 FY2030 FY2031
Roseville Generators $26,599 $27,057 $27,204 $28,240 $28,697 $29,168 $30,133 $31,751 $32,272 $32,801
Purchased Energy $84,318 $87,686 $88,663 $89,059 $90,212 $94,180 $96,176 $98,270 $98,442 $98,704
Transmission & AS $17,698 $20,341 $21,157 $22,327 $21,552 $23,632 $24,448 $25,235 $24,693 $25,357
Overhead & Other $7,043 $7,689 $8,230 $7,718 $8,406 $8,987 $8,461 $9,132 $9,689 $9,082
Total $135,658 $142,773 $145,256 $147,343 $148,868 $155,967 $159,217 $164,388 $165,095 $165,944

Figure 52. Breakdown of Annual Power Supply Costs for ‘Mix with Biogas’ Portfolio
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‘Mix with Biogas’ Cost of Greenhouse Gas Reductions
Section 5.3.5 discusses the cost of GHG reductions.  Originally, a “No Carbon” sensitivity was run which removed 
the cost of carbon allowances from future energy prices.  The difference in cost between the expected scenario 
and the “No Carbon” scenario is the increase in cost of buying market energy with greenhouse gas reductions.  
The following table shows the increased cost of market energy to Roseville because of the carbon cap and trade 
program.

FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2012-2020
Increase in Market Power Costs ($1000s) ($22) $679 $646 $1,135 $1,462 $2,139 $344 $687 $2,310 $9,380

Figure 53. Impact to Roseville’s Power Supply Costs Due to Increased Energy Costs from Carbon Cap and Trade Program

However, this is not the only cost of the greenhouse gas reductions.  The RPS is intertwined with the greenhouse 
gas reductions because renewables are also carbon free.  The cost of the RPS for fiscal year 2012 through 
2020 is approximately $101 million.  The purchases made to meet the RPS reduce the impact of the increases 
in market prices so a component of the cost increase of the RPS also applies to greenhouse gas reductions.  
The greenhouse gas reduction cost component of the renewables purchased for the RPS was estimated by 
calculating the amount of carbon avoided (using 0.6 MT/MWh) and pricing it according to the carbon allowances 
market.  The carbon market is by calendar year so the cost was converted to fiscal year.  The following table 
shows the carbon free cost of the renewables.

CY2012 CY2013 CY2014 CY2015 CY2016 CY2017 CY2018 CY2019 CY2020 CY2012-2020
RPS Carbon-Free Purchases (MWh) 168,566 174,963 220,256 229,415 204,871 242,493 331,171 328,607 338,615 2,238,957
Carbon Avoided (MT) 101,139 104,978 132,154 137,649 122,923 145,496 198,703 197,164 203,169 1,343,374
Price ($/MT) $0.00 $15.82 $18.60 $21.88 $25.71 $30.22 $40.00 $40.00 $40.00
Carbon Free Cost of Renewables ($1000s) $0 $1,661 $2,459 $3,012 $3,161 $4,397 $7,948 $7,887 $8,127 $38,651

FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2012-2020
Carbon Free Cost of Renewables ($1000s) $0 $781 $2,102 $2,737 $3,131 $3,750 $6,233 $7,917 $8,020 $34,671

Figure 54. Carbon Free Cost of Renewables

To offset the costs of the greenhouse gas reductions, utilities auction their unused free allocations.  The market 
is run by calendar year so the funds are converted to fiscal year.  The following table shows the value of the 
allocations estimated for auction.

CY2012 CY2013 CY2014 CY2015 CY2016 CY2017 CY2018 CY2019 CY2020 CY2012-2020
Allowances (metric tons CO2e) 0 468,014 471,583 469,085 479,498 492,773 475,432 463,756 458,208 3,778,349
Used by Roseville Generation 0 283,134 316,488 303,869 303,991 270,519 314,410 263,476 264,174 2,320,062
Allowances Auctioned 0 184,881 155,094 165,216 175,507 222,254 161,021 200,280 194,034 1,458,287
Price ($/MT) $0.00 $15.82 $18.60 $21.88 $25.71 $30.22 $40.00 $40.00 $40.00
Value of Allowances Auctioned ($1000s) $0 $2,925 $2,885 $3,615 $4,513 $6,717 $6,441 $8,011 $7,761 $42,869

FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2012-2020
Value of Allowances Auctioned ($1000s) $0 $1,463 $2,905 $3,250 $4,064 $5,615 $6,579 $7,226 $7,886 $38,988

Figure 55. Value of Allowances Auctioned

The following table shows the total impact to power supply costs of the greenhouse gas reductions, the value of 
the auctioned allocations, and the net result.
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FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2012-2020
Increase in Market Power Costs ($1000s) ($22) $679 $646 $1,135 $1,462 $2,139 $344 $687 $2,310 $9,380
Carbon Free Cost of Renewables ($1000s) $0 $781 $2,102 $2,737 $3,131 $3,750 $6,233 $7,917 $8,020 $34,671
Impact to Power Supply Costs ($1000s) ($22) $1,459 $2,749 $3,872 $4,592 $5,889 $6,577 $8,605 $10,331 $44,051

Value of Allowances Auctioned ($1000s) $0 $1,463 $2,905 $3,250 $4,064 $5,615 $6,579 $7,226 $7,886 $38,988

Net Cost of GHG Reductions ($1000s) ($22) ($3) ($157) $622 $529 $274 ($3) $1,379 $2,444 $5,063

Figure 56. Total Cost of Greenhouse Gas Reductions

It is important to note that the cost of the RPS plus the cost of greenhouse gas reductions does not equal 
the total impact of the two regulations because there is overlap.  If the RPS requirements never existed, the 
purchases recommended would look diff erent from the ‘Mix with Biogas’ portfolio even though the proposed 
purchases are carbon free and reduce Roseville’s carbon emissions.

The following chart shows how carbon output from Roseville’s portfolio is decreasing with the addition of 
renewable resources.  The Pre-RPS portfolio includes the REP, RPP2, STIG, Geothermal project, Calaveras hydro 
project, and WAPA power, with the remaining energy being purchased from the market.  The Early-RPS portfolio 
also includes purchases made in anticipation of the RPS – Energy 2001, PowerEx, and WesternGeo.  The Post RPS 
portfolio is the ‘Mix with Biogas’ Portfolio recommended in this IRP which fully complies with the RPS.

Figure 57. Roseville Carbon Output

There is concern that other utilities may have similar situations to Roseville where their RPS purchases reduce 
their need for carbon allowances.  This will reduce the auction price of the carbon allowances which will aff ect 
the funds received by utilities for their excess allocations and reduce the market price of energy because 
generators will be paying less for the carbon allowances.  There is a fl oor price for the carbon allowances of 
$10/MT	in	2013,	escalating	by	5%	plus	the	Consumer	Price	Index	(CPI)	each	year.		However,	it	is	also	possible	
that some allowances may not be sold at all if there is not adequate demand.  An analysis of greenhouse gas 
reduction costs was done for a low demand for carbon scenario.  It was assumed that carbon allowances were 
sold	at	the	fl	oor	price	of	$10/MT,	escalating	at	7%.		It	was	estimated	that	increase	in	market	power	costs	would	
be	25%	of	what	they	were	in	the	expected	scenario.		The	following	table	shows	the	results	of	that	analysis.
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FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2012-2020
Increase in Market Power Costs ($1000s) ($6) $170 $162 $284 $365 $535 $86 $172 $578 $2,345
Carbon Free Cost of Renewables ($1000s) $0 $494 $1,259 $1,496 $1,562 $1,692 $2,367 $2,875 $3,118 $14,863
Impact to Power Supply Costs ($1000s) ($6) $663 $1,421 $1,780 $1,928 $2,227 $2,453 $3,046 $3,696 $17,208

Value of Allowances Auctioned ($1000s) $0 $924 $1,754 $1,776 $2,021 $2,532 $2,586 $2,632 $3,061 $17,285

Net Cost of GHG Reductions ($1000s) ($6) ($261) ($333) $5 ($93) ($305) ($133) $414 $635 ($77)

Figure 58. Total Cost of Greenhouse Gas Reductions - Low Demand for Carbon Scenario

The net cost of greenhouse gas reductions is less than in the expected scenario, (-$77 thousand versus $5 
million); however, there is a greater risk in the low demand for carbon scenario that some allowances may not 
be auctioned at all so the realized value of the allowances auctioned will be less than the $17.3 million shown 
in the table.  For example, if only half of the allowances can be auctioned, the realized value of the allowanced 
auctioned will be $8.6 million which makes the net cost $8.6 million which is higher than the expected scenario 
of $5 million.

There is another possible alternative if a low demand for the carbon allowances materializes.  The carbon cap 
and trade market may be changed.  What those changes may be and the impact they would have on costs is 
unknown.

There is a real risk that the estimated value of auctioned allowances may be different from what is realized, and 
the method of spending those funds needs to take into account that risk.  
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Appendix I – major Changes between 2008 and 2012 
IrPs
Introduction
In this appendix answers the following two questions.
What	changes	were	signifi	cant	enough	to	warrant	an	updated	IRP?
Why did the focus of this IRP change dramatically to RPS resources?

signifi cant Changes between IrPs
The	most	signifi	cant	changes	between	the	2008	and	the	2012	Integrated	Resource	Plans	are	the	diff	erences	
between renewable portfolio standards, load forecasts and energy market forecasts.

renewable Portfolio standards
The	most	signifi	cant	legislative	driver	is	the	“California	Renewable	Energy	Resources	Act”	(SBx1-2),	which	requires	
that	all	electric	utilities	in	the	state	provide	33%	of	their	energy	from	renewable	resources	by	December	31,	
2020.  Even though Roseville Electric has been fully compliant with the Renewable Portfolio Standard (RPS) 
approved	by	the	City	Council	in	2003,	SBX1	2	radically	changed	the	defi	nition	of	“renewable	resource”,	thus	
forcing substantial changes in the utility’s resource portfolio.  Roseville is no longer allowed to include the bulk 
of	their	hydroelectric	resources	in	their	renewable	portfolio.		SBX1	2	specifi	cally	excludes	“large	hydro”	from	the	
defi	nition	of	renewable	resources.		The	chart	to	the	right	illustrates	the	eff	ect	of	losing	large	hydro	as	a	renewable	
resource.		Roseville	went	from	being	fully	compliant	with	their	RPS	until	2020	to	a	defi	cit	position	now.	

Figure 1 – Reduced FY12 Renewables w/ RPS

Change in forecast Energy need 
The results of the 2011 Long Term Forecast which was utilized in the 2012 Integrated Resource Plan contrast 
sharply with the forecast prepared for the 2008 Integrated Resource Plan.  In 2008, peak load was expected to 
reach 377 MW by 2012, compared to the current forecast of 329 MW.  Energy usage was projected to be 1,446 
GWH	in	2012;	the	current	forecast	for	2012	puts	energy	usage	at	1,256	GWH,	a	13%	decline.		The	fi	gure	at	the	
right depicts the change in load forecasts between IRPs over time.  This slowing of growth, which is attributed 
to current economic conditions in Roseville and the rest of the country, reduces the quantity of renewable 
resources which Roseville Electric must add to its portfolio in the short term, even as the new law increases the 
share of resources in the portfolio.
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Figure 2 – Compare IRP load forecasts.

Change in Energy market Price forecast 

Roseville staff  used current market price quotes and third party energy market forecasts to develop energy 
market price forecasts for the IRP.  The current market forecast averages thirty percent below the last IRP.  This is 
due to the economic slowdown reducing demand for energy and the technological breakthrough of hydraulic 
fracturing	or	“fracking”	creating	an	abundance	of	low	cost	natural	gas	to	generate	electricity.

Figure 3 – Compare market prices
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reasons for Change in IrP focus
The change in renewable portfolio standard and load forecast drastically changed the character of the unmet 
need for each of the IRPs.  In 2008 there was a much higher load forecast, and large hydroelectric resources could 
be included as qualifying renewable resources.  The chart below demonstrates the unmet need if we used the 
2008 load forecast and renewable portfolio standard.

Figure 4 – Unmet Need in the 2008 IRP

The	unmet	need	in	2008	is	represented	in	the	off	-white	“Regular”	Energy	and	light	green	Renewable	Energy	areas	
in the chart above.  Under the conditions at that time there was no requirement to purchase any renewables 
until almost 2018.  At the same time there was a large and continuous need to acquire regular market energy, be 
it	from	investments	from	power	plants	or	market	purchases.			The	driving	need	was	fi	rst	to	manage	the	“Regular”	
Energy need, then the renewable need. 

In 2012 the situation has reversed.  The combination of the reducing the load forecast and disqualifying large 
hydroelectric resources has changed the type and amount of resources to acquire to meet the unmet need for 
Roseville’s portfolio.  The chart on the next page highlights the unmet need for Roseville’s portfolio in the 2012 
IRP.
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Chart 5 – Unmet Need in the 2012 IRP.

The	unmet	need	in	2012	is	once	again	represented	in	the	off	-white	“Regular”	Energy	and	light	green	Renewable	
Energy areas in the chart above.  In the 2012 IRP there is an immediate and increasing need to purchase 
renewable	resources,	while	there	is	a	minimal	need	to	procure	“regular”	resource	or	market	energy.
The IRP changed in focus because the unmet resource need drove that change in focus. 
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Appendix J – Acronyms
AB........................................................................Assembly Bill
AC........................................................................Alternating current
APM....................................................................ACES Power Marketing
B/C (ratio).........................................................Benefit-cost ratio
BA........................................................................Balancing authority
BANC..................................................................Balancing Authority of Northern California
BEST (Homes Program)................................Blueprint for Energy Efficiency and Solar Technology
BLM.....................................................................US Bureau of Land Management
BNFL...................................................................British Nuclear Fuel Limited
BTU.....................................................................British Thermal Unit
BWR....................................................................Boiling water reactor
C3ETP.................................................................Central California Clean Energy Transmission Project
CAISO.................................................................California Independent System Operator
CARB...................................................................California Air Resources Board
CC........................................................................Combined cycle
CCGT...................................................................Combined cycle gas turbine
CCI.......................................................................California Compliance Instrument
CDD....................................................................Cooling Degree Days
CEC......................................................................California Energy Commission
CERA...................................................................Cambridge Energy Research Associates
CFB......................................................................Circulating fluidized bed
CO2.....................................................................Carbon dioxide
CO2e...................................................................Carbon dioxide – equivalent
COB.....................................................................California-Oregon border
CONE..................................................................Cost of New Entry
COTP...................................................................California Oregon Transmission Project
CPCN..................................................................Certificate of Public Convenience and Necessity
CPI.......................................................................Consumer Price Index
CPUC..................................................................California Public Utilities Commission
CREZ...................................................................Competitive Renewable Energy Zone
CT........................................................................Combustion turbine
CVP.....................................................................Central Valley Project
DC.......................................................................Direct current
DCTL...................................................................Double circuit tower line
DEER...................................................................Database for Energy Efficient Resources
DSM....................................................................Demand Side Management
EIR/EIS................................................................Environmental Impact Report/Environmental Impact Statement
EPAMP................................................................Energy Planning and Management Program
EPS......................................................................Emission performance standard
FIT........................................................................Feed-In Tariff
FY.........................................................................Fiscal year
GHG....................................................................Greenhouse Gas
GS (Rate class).................................................General service
GWh....................................................................Gigawatt-hour, or 1,000 MWh, or 1,000,000 kWh
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GWP....................................................................Global warming potential
HDD....................................................................Heating Degree Days
HRSG..................................................................Heat recovery steam generators
HVAC..................................................................Heating, Ventilation, and Air Conditioning
IEA.......................................................................International Energy Agency
IEPR.....................................................................Integrated Energy Policy Report
IGCC....................................................................Integrated Gasification Combined Cycle
IHS.......................................................................Information Handling Services
IID........................................................................Imperial Irrigation District
IOU......................................................................investor owned utilities
IRP.......................................................................Integrated Resources Plan
ISDA....................................................................International Swaps and Derivatives Association, Inc
kV.........................................................................Kilovolt, or 1,000 volts
kW.......................................................................Kilowatt, or 1,000 watts
kWh....................................................................Kilowatt-hour, or 1,000 watt-hours
LADWP..............................................................Los Angeles Department of Water and Power
LHV.....................................................................Lower Heating Value
LSE......................................................................Load serving entity
MMBTU..............................................................One million BTU (British Thermal Units)
MRTU.................................................................Market Redesign and Technology Upgrade
MT.......................................................................Metric ton, or 1,000 kilograms
MW......................................................................Megawatt, or 1,000 kilo-watts
MWh...................................................................Megawatt-hour, or 1,000 kWh (kilowatt-hours)
NCPA..................................................................Northern California Power Agency
NERC...................................................................North American Electric Reliability Corporation
NOAA.................................................................National Oceanic & Atmospheric Administration
NOx.....................................................................Nitrogen oxide (family)
NPV.....................................................................Net present value
NQC....................................................................Net Qualifying Capacity
NYISO.................................................................New York Independent System Operator
O&M...................................................................Operations and maintenance
OASIS.................................................................Open Access Same Time Information System
PC........................................................................Pulverized Coal
PG&E CG............................................................PG&E City Gate
PG&E...................................................................Pacific Gas and Electric
PJM......................................................................Pennsylvania, New Jersey, Maryland Interconnection LLC
POU....................................................................Local publicly owned utilities
psig.....................................................................per Square Inch Gauge
PURPA................................................................Public Utility Regulatory Policies Act
PV........................................................................Solar photovoltaic
PWR....................................................................Pressurized water reactor
RA........................................................................Resource adequacy
RD&D..................................................................Research, Development, and Demonstration
RDF.....................................................................Refuse derived fuel
RE.........................................................................Roseville Electric
REC......................................................................Renewable Energy Credit
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REP......................................................................Roseville Energy Park
RES......................................................................Renewable Energy Standard
RFO.....................................................................Request For Offers
RPS......................................................................Renewable Portfolio Standard
RPUC..................................................................Roseville Public Utilities Commission
SB........................................................................Senate Bill
SBX......................................................................Senate bill in an extraordinary legislative session
SCE......................................................................Southern California Edison
SCR......................................................................Selective Catalytic Reduction
SDA.....................................................................Spray dry absorber
SDG&E...............................................................San Diego Gas and Electric
SMUD.................................................................Sacramento Municipal Utility District
STIG....................................................................Steam Injected Gas Turbine, or NCPA Combustion Turbine No. 2
TANC...................................................................Transmission Agency of Northern California
TID.......................................................................Turlock Irrigation District
TRC......................................................................Total resource cost
TRTP...................................................................Tehachapi Renewable Transmission Project
UPS.....................................................................Uninterruptible power supplies
US, USA..............................................................United States of America
WAPA..................................................................Western Area Power Administration (Western)
WECC..................................................................Western Electricity Coordinating Council
WL-FGD.............................................................Wet limestone - Flue Gas Desulfurization
WREGIS..............................................................Western Renewable Energy Generation Information System
ZEB......................................................................Zero energy businesses
ZEH.....................................................................Zero energy homes


