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1. EXECUTIVE SUMMARY 
 
The La Buena Esperanza Pathways to Zero Net Energy project is an interdisciplinary effort to 
identify, analyze, and recommend methods to reduce energy use and energy costs for the La 
Buena Esperanza (LBE) housing community in King City, California. The project was developed 
and executed by UC Davis students over the course of ten weeks in Spring 2017 through the 
Pathways to Zero Net Energy Course1 in collaboration with the California Center for Cooperative 
Development (CCCD). 
 
Specifically, the project team analyzed on-site energy consumption, assessed several efficiency 
and cost mitigation measures such as lighting efficiency and on-site solar photovoltaics (PV), and 
developed recommendations for the client to realize feasible and cost-effective savings. The 
team used metering data, behavioral surveys and interview, and an in-person energy audit to 
collect information, and developed and integrated models of on-site energy consumption, solar 
potential, utility tariffs, and financing to estimate the costs and benefits of the different 
measures. In support of these efforts, the team researched state and federal efficiency and solar 
programs and incentives, utility rate policies, and other areas necessary to understand the 
challenge. Using these tools, the team identified approximately $3,500 in annual cost reduction 
opportunities through the replacement of inefficient lighting and enrollment in income-qualified 
rate subsidy programs. 

2. BACKGROUND 
 
LBE is a cooperative housing community in King City, CA, which only admits former or current 
agricultural workers into the complex. Energy costs are a considerable burden for the 
community, many of whom are on fixed incomes or are otherwise eligible for income-qualified 
government programs. The community has an aging population that utilizes some inefficient 
appliances that draw more energy than up-to-date products, increasing their overall energy 
costs.  
 
The California Center for Cooperative Development, a non-profit organization which includes 
LBE as a member, contacted Dr. Kurt Kornbluth, Director of the Program for International Energy 
Technologies at UC Davis, to collaborate with LBE on reducing energy costs. The resulting 
project, memorialized in this report, consists on recommend energy use and energy cost 
mitigation measures to the client through the cost-benefit analysis of efficiency measures and to 
assess the feasibility of solar installation. This analysis took into consideration the current tiered 
energy rate structure established by PG&E, as well as alternative rate structures and solar rules. 

3. METHODOLOGY 
 
Project methodology consisted of three phases: data collection, modeling, and scenario analysis. 
Data collection consisted of an on-site energy audit, the administration and analysis of 
behavioral surveys and management interviews, and the retrieval and processing of hourly 

                                                           
1 Applied Biological Systems Technology (ABT) 289A, Spring Quarter 2017; Professor Kurt Kornbluth. 



Pacific Gas and Electric (PG&E) metering data. Modeling consisted of the development and use 
of modeling tools to estimate energy consumption, solar PV potential, utility billing impacts, and 
financial streams. Scenario analysis compared the base case (no action) to alternatives including 
inefficient bulb replacement, rooftop solar installation, and election into alternative rate 
structures. Details on these processes are provided below. 

3.1 Data Collection 
 

a) Energy Audit 
On May 15, the project team conducted an on-site energy audit in the LBE housing complex 
with a CCCD representative. The project team observed the building envelope of the 
community area, outdoor areas, and five residential units. In the community area and 
residential units, team members catalogued end-use energy demands, including lighting, 
appliances, and plug-loads, as well as recording information regarding hot water, space 
heating, daylighting, and other relevant information regarding the built environment. The 
team memorialized much of this information through photography for later review. 
 
To assess the viability of on-site solar PV, the project team also took pictures of the rooftops 
on the residential units and carports. They wrote observations regarding the orientation of 
available surfaces and potential factors for PV system losses such as tree shading to 
understand the LBE housing complex’s potential for solar energy production. 
 
b) PG&E bills 
Meter data collection was undertaken by CCCD, who attempted to retrieve hourly billing 
data from five tenants and the common areas as well as aggregate energy usage data. 
Tenant account access and other delays resulted in challenges with receiving some account 
data. Ultimately, the team received usage data for two tenant units and a common area 
meter which serves the community room2 and the housing for the property manager. 
 
The team developed tools in R which would generate daily load profiles (24 hours) over 
seasonal and monthly averages, and compared usage data to historical weather data 
recorded at the Salinas Airport. The team found no correlation between electricity usage 
and temperature, confirming observational data indicating no portable air conditioners 
were used given the lack of built-in air conditioning. 
 
The team found that usage load profiles were generally consistent across months, and 
ultimately aggregated the data into two representative load profiles, one for the PG&E 
Summer Period (June-September) and one for the PG&E Winter Period (October-May)3. 
These coincide with billing period changes that were modeled in subsequent steps. 
 
c)  Surveys 
In the May 15 site visit, the project team and a CCCD representative administered five usage 
surveys to LBE residents and interviewed the residents and LBE property manager about 

                                                           
2There is some uncertainty regarding the specific areas covered by this meter in addition to the property 
manager housing. However, the load profile is consistent with a meeting space which is used for irregular 
evening gatherings, such as the community meeting space. 
3PG&E TOU  https://www.pge.com/tariffs/tm2/pdf/ELEC_SCHEDS_EL-TOU.pdf 

https://www.pge.com/tariffs/tm2/pdf/ELEC_SCHEDS_EL-TOU.pdf


their energy usage behavior throughout the year and site characteristics to identify 
opportunities to reduce energy costs through energy efficiency efforts. The survey asked 
about the lighting, temperature, water heater, kitchen, and different electronics in their 
home. The survey also asked about their PG&E bills, housing unit characteristics, and 
household size. 
 

3.2 Modeling 
 

a) Energy End-Uses 
During our physical inspections of multiple units inside the complex, we took record of 
energy draining appliances. Consistent across the units was the presence of a refrigerator, 
clothes washer, lights, and some small kitchen appliances. Variance was seen in clothes 
drying (old machine, new machine, hang dry) and cooling methods (large fan, small AC unit, 
none).  
 
Miscellaneous plug loads, from TVs to phone chargers, were also too sporadic and variant to 
find a target for retrofit. This left us with lighting and washers. 
 
Using PG&E data for some of the units toured, and information from the surveys distributed, 
we assembled a disaggregated model of a typical day. This model assumed usage of all 
appliances throughout the day, and was compared against real averages of hourly usage 
throughout a year. This average was reasonable, as the units do not have air conditioning 
but do have gas heating, yielding little to no correlation between temperature and usage. 
 

 
 



Our disaggregation showed us that lighting was around 62% of usage was solely from 
lighting, and besides the refrigerator, the other appliances used little energy relative to this 
context. Lighting within the units were two-thirds somewhat dated CFL bulbs and one-third 
incandescent. Every kitchen had a two long tube CFL lights, and each room had 3-5 bulbs. 
Depending on the size of the units, this meant anywhere from 15 to 30 bulbs per unit.  

 
 

b) Load Profiles 
Hourly and sub-hourly usage data was made available for two residential units and one 
meter record which includes the common areas and the property manager’s apartment was 
provided by the CCCD. These were synthesized into semi-annual load profiles (Summer and 
Winter). In order to estimate complex-wide benefits, we assumed that 60% of the 
apartment units had load profiles similar to the higher-usage apartment, and 40% had load 
profiles similar to the lower-usage apartment. In effect, the community-wide energy load 
profile was estimated as the sum of 24 high-usage apartments, 16 low-usage apartments, 
and the common area. We estimate that the community uses approximately 114,000 kWh 
per year. 
 

Community Energy Load Component Scaling Annual Energy Demand (per unit) 

Low-Usage Apartment x16 1879 kWh 

High-Usage Apartment x24 3212 kWh 

Common Area x1 7001 kWh 

Total  114,154 kWh 

 
b) Solar PV Modeling 
The project team used the NREL System Advisor Model (SAM)4 to calculate the hourly 
output of a PV system in King City over a year. We modeled the output of a 1kW system 
which could be scaled to represent system output for systems of various sizes. 
 
We developed an Excel model to integrate the solar PV output with the estimated complex-
wide load profiles. The model estimated net load and returned estimated complex-wide 
costs with several variable parameters, including photovoltaic system size (kW), solar power 
purchase agreement price ($/kWh), and utility tariff (TOU, CARE TOU). Under current net 
metering rules, all customers adopting a net metering tariff are required to transition to a 
time-of-use (TOU) rate structure 5. Net metering allows customers to import and export 
electricity from eligible renewable self-generation, such as an on-site solar system, and be 
charged only on net imports. 

 
c) Utility Rate Modeling 
Our model’s functional unit was a representative 24-hour load profile for each season 
extrapolated to six 30-day months for simplicity. The model generated monthly total usage 

                                                           
4 SAM https://sam.nrel.gov/  
5 PG&E NEM tariff https://www.pge.com/tariffs/assets/pdf/tariffbook/ELEC_SCHEDS_NEM2V.pdf 

https://sam.nrel.gov/
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and cost data. The model explored various usage patterns, such as modified usage under the 
alternative LED scenario and the PV scenario, as well as alternative rate structures. 
 
Several different utility rates and rate structures may be available to LBE residents. The five 
residents we interviewed on-site were enrolled in the PG&E California Alternative Rates for 
Energy (CARE) program, which offers eligible applicants a 20% discount on each bill; the 
common meter was on the standard tiered rate structure. CARE eligibility extends to 
households with gross annual household incomes below $32,480 for 1-2 residents, $40,840 
for 3 residents, or $49,200 for 4 residents, and so on6. 
 
The CARE rate (EL-1) offers an increasing block, tiered rate structure with rates ranging from 
$.126 / kWh to $.240/ kWh7. As LBE is located in PG&E Baseline Territory X8, residents are 
allotted 10.1 kWh of Tier 1 usage per day in the summer season and 10.9 kWh per day in the 
winter season. The standard tiered rate (E-1) ranges from $.200 / kWh for Tier 1 usage up to 
$.401 / kWh in Tier 39. 
 
LBE residents are also eligible for participation in Time-of-Use rate programs. These include 
the standard TOU (E-TOU) and the CARE TOU (EL-TOU) rates. As discussed above, solar 
installation would require residents to utilize a TOU rate. TOU rates vary throughout the day 
and throughout the year in a pattern designed to emulate marginal cost and provide better 
economic and environmental signals to consumers. CARE TOU rates range from $.123 / kWh 
to $.222 / kWh while standard TOU rates range from $.207 / kWh to $.363 / kWh. Both 
structures have highest costs during the evening peak periods. Further details can be found 
on each of the rate structures in the appendix. 

3.3 Financial Modeling 
 

a) General assumptions 
We based our financial assumptions on our site visit to the Cooperative, as well as on the 
energy billing information of two sample units. First of all, we interviewed five households 
where three of them were retirees whose energy data showed a greater usage than the 
other two where the heads of the households were young working parents. In this way, we 
assumed a proportion of 60% retirees with an average energy consumption of 267 kWh  in 
the summer and 250 kWh in the winter while the other 40% represent young parents with 
an average energy usage of 157 kWh throughout the year. In addition, we assume that all 
the households are registered in the CARE program and paying the lowest tier rate at 
$0.13/kWh. Our methodology also utilized the following information: 

● Annual interest rate (i): 15% - average interest rate for line of credits. 
● Period of time (t): 10 years - conservative estimate of appliance lifespan. 

                                                           
6https://www.pge.com/en_US/residential/save-energy-money/help-paying-your-bill/longer-term-
assistance/care/care.page?WT.mc_id=CARE_EN_adwords_20161003_search&gclid=Cj0KEQjwmv7JBRDXk
MWW4_Tf8ZoBEiQA11B2fqyiTI0tcGF9ibVJpQZiBIneZYGepXactV351JNbkEsaAiKv8P8HAQ  
7 https://www.pge.com/tariffs/tm2/pdf/ELEC_SCHEDS_EL-1.pdf  
8https://www.pge.com/en_US/residential/save-energy-money/help-paying-your-bill/longer-term-
assistance/medical-condition-related/medical-baseline-allowance/understanding-baseline-
quantities.page  
9 https://www.pge.com/tariffs/tm2/pdf/ELEC_SCHEDS_E-1.pdf  

https://www.pge.com/en_US/residential/save-energy-money/help-paying-your-bill/longer-term-assistance/care/care.page?WT.mc_id=CARE_EN_adwords_20161003_search&gclid=Cj0KEQjwmv7JBRDXkMWW4_Tf8ZoBEiQA11B2fqyiTI0tcGF9ibVJpQZiBIneZYGepXactV351JNbkEsaAiKv8P8HAQ
https://www.pge.com/en_US/residential/save-energy-money/help-paying-your-bill/longer-term-assistance/care/care.page?WT.mc_id=CARE_EN_adwords_20161003_search&gclid=Cj0KEQjwmv7JBRDXkMWW4_Tf8ZoBEiQA11B2fqyiTI0tcGF9ibVJpQZiBIneZYGepXactV351JNbkEsaAiKv8P8HAQ
https://www.pge.com/en_US/residential/save-energy-money/help-paying-your-bill/longer-term-assistance/care/care.page?WT.mc_id=CARE_EN_adwords_20161003_search&gclid=Cj0KEQjwmv7JBRDXkMWW4_Tf8ZoBEiQA11B2fqyiTI0tcGF9ibVJpQZiBIneZYGepXactV351JNbkEsaAiKv8P8HAQ
https://www.pge.com/tariffs/tm2/pdf/ELEC_SCHEDS_EL-1.pdf
https://www.pge.com/en_US/residential/save-energy-money/help-paying-your-bill/longer-term-assistance/medical-condition-related/medical-baseline-allowance/understanding-baseline-quantities.page
https://www.pge.com/en_US/residential/save-energy-money/help-paying-your-bill/longer-term-assistance/medical-condition-related/medical-baseline-allowance/understanding-baseline-quantities.page
https://www.pge.com/en_US/residential/save-energy-money/help-paying-your-bill/longer-term-assistance/medical-condition-related/medical-baseline-allowance/understanding-baseline-quantities.page
https://www.pge.com/tariffs/tm2/pdf/ELEC_SCHEDS_E-1.pdf


● LED cost: $4 per bulb10 
● Incandescent bulb wattage: 60 W 
● LED bulb wattage: 7-10 W 

 
b) LED Light Bulb Replacement: 
The LED replacement analysis includes the assumption of an average of 20 to 22 light bulbs 
per house from which 75% were compact fluorescent and 25% were incandescent, 
consistent with observations from our energy audit. Taking into consideration house sizes, 
we have estimated 848 light bulbs in the residential units. Likewise, we have estimated the 
light bulbs usage according to the general trend of the energy data and also the behavior of 
the two type of households. 
 
c) Baseline energy costs 
To calculate the light bulb energy costs, we estimated the light bulb consumption in kW and 
multiplied it by the first tier rate. We estimated that higher usage apartments use 
approximately 2.09 kWh whereas lower usage apartments consume 1.58 kWh due to the 
less consumption during work days. When we scaled up this energy consumption up to the 
apartment complex level we found that LBE residential units uses around 27,541kWh which 
is equivalent to $3,580. 
 
d) Appliance renewal and investment 
We assume that all residential users will change their lightbulbs from CFL and incandescents 
to LEDs. In this case, we have that the light bulbs energy savings in higher-usage households 
can save up to 1.78kWh per day, while in lower usage households they save 1.284kWh. This 
amount of energy can save yearly $3,002 to the whole residential community. 

3.4 Incentive and Rebate Research 
Since the LBE housing complex had a strong interest in understanding opportunities in 
rooftop solar production to lower electricity costs, the project team searched for financial 
incentives online and used the Database of State Incentives for Renewables and Efficiency11 
to find methods to make solar installation more cost-effective. We worked on the 
assumption that limited funds were available to pay for the steep upfront cost of solar PV 
installation, and instead focused on opportunities for leasing a system rather than owning a 
system because most solar leases have no installation or maintenance costs. However, an 
important disadvantage of buying a solar lease to note was that the solar leasing company 
claimed the federal tax incentives and applicable state solar incentives rather than the 
renter. 
 
The project team also searched for financial incentives to lower the cost of potential energy 
mitigation measures. The four programs we have found that the LBE housing community 
may qualify for will only be briefly mentioned in this paragraph. The PG&E Energy Savings 
Assistance Program offers CARE-eligible customers energy-saving improvements at no 

                                                           
10 Standard 60w equivalent, A19 LED bulbs are available commercially for as little as $1.66 per bulb 
through Home Depot. We select $4 per bulb, an approximate median price, to allow for LBE to purchase 
quality, lasting bulbs with solid lighting quality to support a satisfactory transition for residents. 
11 DSIRE http://www.dsireusa.org/  
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charge12. The Home Energy Assistance Program (HEAP) offers income-eligible applicants an 
one-time calendar year credit on utilities for up to $307 and the Weatherization Assistance 
Program (WAP) offers HEAP-eligible applicants on-site energy assessments and installation 
of energy conservation and heat-loss measures such as caulking, new windows, and more 
efficient lighting13. Finally, the PG&E Multifamily Upgrade Program offers applicants $400 to 
$3,000 per unit for energy-efficient retrofit projects provided that building energy efficiency 
is improved by 10% and the retrofit measures used target two of 4 categories (envelope, 
HVAC, water heating, and appliances/lighting)14. 

5. RESULTS 

5.1 LED Bulb Replacement Analysis 
 

Overview 
We found LED replacement to be a compelling and cost-effective mitigation measure. Due 
to the poor daylighting of LBE units and consequent high load factor of indoor lighting at the 
community, LEDs offer significant energy savings opportunities which will pay for 
themselves in just under one year. 

 
Number of bulbs across complex: 848 
Cost per LED replacement bulb: $4 
Total cost of new bulbs: $3392 
Savings per year: $3002 
Payback period: 1.12 years 
Bulb lifetime: 10 years 
 

Under every financial indicator we have calculated, a LED light bulb replacement is a feasible 
and effective measure to save significant amount of energy. The savings obtained from this 
measure will allow the community to get back their investment in almost 1 year. Similarly, 
the IRR represents an estimation of the money returned from our investment for each year 
of the light bulb lifespan. Finally, the Net Present Value gauges the amount of money that is 
returned to the community for this investment in LED technology. 

 
Financial Analysis 

 
a) Payback period 

 

 
 

                                                           
12 Energy Savings Assistance Program https://www.pge.com/en_US/residential/save-energy-money/help-
paying-your-bill/energy-reduction-and-weatherization/energy-savings-assistance-program/energy-
savings-assistance-program.page  
13 HEAP and WAP Application Information https://www.energyservices.org/index-afh.html  
14 Multifamily Upgrade Program https://multifamilyupgrade.com/home-page/how-to-participate/  

Payback period = Investment / 
 

Payback period = $3,392 / $3,002 = 1.12 
 

https://www.pge.com/en_US/residential/save-energy-money/help-paying-your-bill/energy-reduction-and-weatherization/energy-savings-assistance-program/energy-savings-assistance-program.page
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https://www.pge.com/en_US/residential/save-energy-money/help-paying-your-bill/energy-reduction-and-weatherization/energy-savings-assistance-program/energy-savings-assistance-program.page
https://www.energyservices.org/index-afh.html
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b) IRR (Internal Rate of Return): 82% 
 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 =  𝑆𝑆𝑆𝑆𝐼𝐼𝑆𝑆𝐼𝐼𝑆𝑆𝐼𝐼/𝐼𝐼𝐼𝐼𝐼𝐼 + 𝑆𝑆𝑆𝑆𝐼𝐼𝑆𝑆𝐼𝐼𝑆𝑆𝐼𝐼/𝐼𝐼𝐼𝐼𝐼𝐼² +. . . +𝑆𝑆𝑆𝑆𝐼𝐼𝑆𝑆𝐼𝐼𝑆𝑆𝐼𝐼/𝐼𝐼𝐼𝐼𝐼𝐼ⁿ 
 
3,392 = 3,002/IRR +(3,002/IRR² +...+3,002/IRR¹⁰ = 82% 
 
 

c) NPV(Net Present Value): $10,151 
 

𝑁𝑁𝑁𝑁𝑁𝑁 =  −𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 +  𝑆𝑆𝑆𝑆𝐼𝐼𝑆𝑆𝐼𝐼𝑆𝑆𝐼𝐼/𝐼𝐼 + 𝑆𝑆𝑆𝑆𝐼𝐼𝑆𝑆𝐼𝐼𝑆𝑆𝐼𝐼/𝐼𝐼² +. . . +𝑆𝑆𝑆𝑆𝐼𝐼𝑆𝑆𝐼𝐼𝑆𝑆𝐼𝐼/𝐼𝐼ⁿ 
 

𝑁𝑁𝑁𝑁𝑁𝑁 =  −3,392 + (3,002)/1.1 + (3,002)/1.1² +. . . +3,002/1.1¹⁰ =  $𝟏𝟏𝟏𝟏,𝟏𝟏𝟏𝟏𝟏𝟏 
 

 

5.2 Alternative Rate Structure Analysis 
 
We analyzed each unit’s electricity usage through our rates analysis model and determined that 
none of the individual units we analyzed would benefit from transitioning to Time-of-Use rates. 
This is due to the low energy demand - within the first tier of usage - of the LBE units we 
analyzed, as well as their high evening energy demand, which coincides with the higher cost 
peak periods. 
 
Specifically, the low-usage apartment has an average monthly electric bill of $19.80 under the 
tiered CARE program, but would pay $23.47 under CARE TOU, $31.28, while the higher-usage 
apartment would have an average bill of $40.23 instead of $33.84 under a TOU rate. 
 
 



 
Rate Structure Complex (Estimated) Common Areas Apt1 Apt2 

Standard CARE (Tiered) $ 14,432.56 $ 73.76 $ 33.84 $ 19.80 

TOU CARE $ 17,121.89 $ 85.83 $ 40.23 $ 23.47 

Standard (Tiered) $ 22,806.94 $ 116.57 $ 53.48 $ 31.28 

TOU $ 27,220.01 $ 135.71 $ 63.99 $ 37.30 

 
However, the common area meter is not currently enrolled on the CARE rate. After discussing 
this issue with the PG&E CARE call center, it is our understanding that this utility account is 
eligible for the CARE program so long as the property manager, whose home is served by the 
common meter, is eligible for the program. This could provide an average of over $40 per month 
for the LBE community. 

5.3 Solar PV Analysis 
We analyzed several scenarios related to the installation of on-site solar PV. Given available roof 
and carport space, PV installation would likely be relatively simple from an engineering 
perspective. Additionally, PV installation was a key area of interest for the client and 
community. However, economic and policy drivers present considerable barriers to PV 
adoption. Specifically, the mandatory transition to TOU electricity rates, coupled with the very 
low cost of electricity offered through the CARE program, make solar PV unattractive for LBE at 
this time. 
 
Using the NREL System Advisor Model, we found the mean hourly solar output of a 1kW system 
by month and grouped the information to find the mean hourly solar output by season. Using 
the Excel Solver tool, we determined that the break-even solar lease price in-light of the tariff 
change would need to be below $.06 / kWh. This is considerably below the reasonable range for 
a solar lease with current prices, which is likely in the range of $.10-$.15 / kWh. 
 
However, we also modeled an alternative scenario which compares solar adoption against other 



TOU rates (above). This scenario assumes LBE 
would otherwise be served on the CARE TOU rate described above, and is plausible considering 
upcoming rate changes and potential future pressure for customers to adopt TOU rates in 2019. 
Again using the Excel Solver software, we optimize system size under a variety of solar lease 
prices and determine a break-even price of approximately $.14 / kWh, with an optimal PV 
system in the 18-20 kW range. However, potential savings are quite low, even at the unlikely 
low solar lease price of $.08 / kWh, in which case the entire community might enjoy 
approximately $200 / year in cost savings. 
 

 

7. CONCLUSIONS AND RECOMMENDATIONS 
Through the replacement of inefficient lighting and election of the common area meter into the 
CARE program, we estimate LBE residents and management could capture $3,000-$3,500 per 
year in annual savings. 
 
Specifically, we recommend replacing the compact fluorescent and incandescent lightbulbs with 
LED lightbulbs immediately to save 1.3 - 2.2 kWh per day per unit. These savings yield up to 800 
kWh of energy a year, or $100 per unit. The payback period is less than 1 year (0.97 years). 



Replacing common areas lighting can also save $370 for the entire complex. A conservative 
approach to bulb replacement could focus on providing 2-4 bulbs for LBE residents to install in 
their highest-usage lighting fixtures, such as an outdoor light which is left on overnight. 
 
Further, we recommend all eligible LBE residents to sign up for the PG&E CARE program 
immediately if they had not done so already. Tiered CARE rates can save LBE residents 
approximately $20 per month as long as their usage remains relatively low. We also recommend 
enrolling the property manager unit and common area meter in the CARE program to save $40-
50 per month. 
 
We do not recommend installing solar under current circumstances since Solar TOU CARE rates 
cost more than Tiered CARE rates, or an estimated $2,400 increase in electricity bills per year. 
However, as rates transition to default TOU in 2019, tiered rates may be less attractive and solar 
may be more cost-effective. If TOU is mandatory, usage increases, or tiered rates exceed TOU 
rates, solar may be cost-effective relative to CARE TOU rates at solar rates below $.14/kWh. 
However, benefits are low, with net savings unlikely to exceed $200/year for the community. 
 

Uncertainty and Risk 
 
While the project team believes considerable savings are easily achievable by LBE, we caution 
that our analysis was built on a very small sample of data from the community. Our information 
comes almost exclusively from a sample of five residents of a community of forty and is 
comprised of individuals who may not be representative of broader energy usage patterns. 
Further, utility demand information was collected for only two specific apartment units. To the 
extent the occupants of these apartments have considerably different usage patterns than 
others, the proposed mitigation measures may be more or less effective. Further research and 
surveying is necessary to confirm our findings prior to significant capital expense, such as the 
proposed LED bulb replacement program. However, risk associated the recommendation that all 
eligible accounts participate in the CARE program is very low - we offer no reservations 
regarding this recommendation. 
 

Further Work 
 
Our client has indicated that at some point in the next 10-20 years LBE will undergo a 
considerable retrofit. Given considerably lower costs for solar installation during other 
construction, LBE could revisit the question of solar viability at this time and finalize the process 
to receive aggregate energy usage data for the complex for this analysis. Further, incentive 
programs which are currently on hold may be available at that time to cover some or all of the 
capital costs of rooftop solar. 
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APPENDIX 
 

Appendix 1: PG&E Rates Information 
 

Tiered Rates (E-1 and EL-1): 
 

 E-1  Standard Residential 
https://www.pge.com/tariffs/tm
2/pdf/ELEC_SCHEDS_E-1.pdf 

 Price  Summer Quantity (kWh) Winter Quantity (kWh) 
Tier 1 $ 0.20 Up to 10.10 10.90 

Tier 2 $ 0.28 Up to 40.40 43.60 

Tier 3 $ 0.40 All above   
     

 EL-1  CARE Residential 
https://www.pge.com/tariffs/tm
2/pdf/ELEC_SCHEDS_EL-1.pdf 

 Price  Summer Quantity (kWh) Winter Quantity (kWh) 
Tier 1 $ 0.13 Up to 10.10 10.90 

Tier 2 $ 0.17 Up to 40.40 43.60 

Tier 3 $ 0.24 All above   
 

Time-of-Use Rates (E-TOU and EL-TOU): 
 

Standard TOU: 

 
CARE TOU: 

 
 

https://www.pge.com/en_US/residential/save-energy-money/help-paying-your-bill/longer-term-assistance/medical-condition-related/medical-baseline-allowance/understanding-baseline-quantities.page
https://www.pge.com/en_US/residential/save-energy-money/help-paying-your-bill/longer-term-assistance/medical-condition-related/medical-baseline-allowance/understanding-baseline-quantities.page


TOU Periods: 

 
Periods are the same for both CARE and standard TOU. The prices referenced above are per 
kWh and are for the standard TOU rate. 
 
  



Appendix 2: Mean Hourly Load Profiles 
 

Summer (June-September): 
 
Hour and Season Usage (kWh) 
Hour Season Common Apt1 Apt2 Complex Estimate 

0 summer 0.58 0.19 0.16 7.63 

1 summer 0.57 0.18 0.15 7.31 

2 summer 0.56 0.18 0.15 7.30 

3 summer 0.56 0.18 0.18 7.78 

4 summer 0.56 0.21 0.14 7.92 

5 summer 0.57 0.20 0.14 7.68 

6 summer 0.64 0.23 0.14 8.36 

7 summer 0.67 0.31 0.16 10.53 

8 summer 0.63 0.37 0.19 12.45 

9 summer 0.69 0.43 0.20 14.22 

10 summer 0.69 0.46 0.25 15.80 

11 summer 0.73 0.50 0.23 16.46 

12 summer 0.71 0.52 0.19 16.31 

13 summer 0.71 0.52 0.20 16.40 

14 summer 0.73 0.39 0.18 13.03 

15 summer 0.79 0.39 0.22 13.53 

16 summer 0.77 0.38 0.24 13.85 

17 summer 0.79 0.46 0.30 16.46 

18 summer 0.92 0.50 0.36 18.80 

19 summer 1.10 0.59 0.35 21.01 

20 summer 1.09 0.67 0.29 21.72 

21 summer 0.91 0.51 0.26 17.28 

22 summer 0.70 0.32 0.19 11.48 

23 summer 0.63 0.21 0.16 8.35 

 
  



Winter (October-May): 
 
Hour and Season Usage (kWh) 
Hour Season Common Apt1 Apt2 Complex Estimate 

0 Winter 0.69 0.24 0.16 8.98 

1 Winter 0.68 0.22 0.17 8.75 

2 Winter 0.68 0.23 0.16 8.77 

3 Winter 0.68 0.23 0.19 9.25 

4 Winter 0.69 0.22 0.15 8.47 

5 Winter 0.72 0.24 0.16 8.86 

6 Winter 0.92 0.25 0.17 9.59 

7 Winter 0.98 0.35 0.20 12.55 

8 Winter 0.89 0.39 0.25 14.15 

9 Winter 0.90 0.37 0.24 13.45 

10 Winter 0.87 0.43 0.26 15.33 

11 Winter 0.83 0.51 0.27 17.47 

12 Winter 0.87 0.50 0.20 16.11 

13 Winter 0.82 0.47 0.20 15.37 

14 Winter 0.80 0.40 0.22 13.78 

15 Winter 0.87 0.41 0.26 14.95 

16 Winter 0.90 0.38 0.30 14.87 

17 Winter 1.10 0.46 0.35 17.66 

18 Winter 1.35 0.54 0.32 19.52 

19 Winter 1.45 0.58 0.29 20.02 

20 Winter 1.32 0.55 0.30 19.37 

21 Winter 1.03 0.42 0.24 14.87 

22 Winter 0.82 0.30 0.20 11.13 

23 Winter 0.72 0.24 0.17 9.23 

 
  



Appendix 3: Mean Hourly Solar Generation Profiles 
 
Mean hourly solar generation profiles for King City, CA, scaled to approximate larger systems: 
 

Hour 1kW Solar System Output (kWh) 18kW Solar System Output (kWh) 

 Summer Winter Summer Winter 
0 0.00 0.00 0.00 0.00 
1 0.00 0.00 0.00 0.00 
2 0.00 0.00 0.00 0.00 
3 0.00 0.00 0.00 0.00 
4 0.00 0.00 0.00 0.00 
5 0.01 0.01 0.10 0.00 
6 0.07 0.09 1.27 0.23 
7 0.22 0.26 4.05 1.57 
8 0.42 0.42 7.63 4.65 
9 0.64 0.52 11.52 7.48 
10 0.78 0.58 14.08 9.32 
11 0.88 0.59 15.77 10.48 
12 0.88 0.55 15.79 10.53 
13 0.82 0.46 14.83 9.85 
14 0.70 0.33 12.54 8.35 
15 0.53 0.15 9.53 5.99 
16 0.32 0.03 5.82 2.66 
17 0.14 0.00 2.44 0.51 
18 0.02 0.00 0.42 0.02 
19 0.00 0.00 0.00 0.00 
20 0.00 0.00 0.00 0.00 
21 0.00 0.00 0.00 0.00 
22 0.00 0.00 0.00 0.00 
23 0.00 0.00 0.00 0.00 
 

  



Appendix 4: Mean Hourly Net Load (18kW System) 
Summer: 

 

Hour Solar Output Net Usage Demand 

0 0.00 7.63 7.63 

1 0.00 7.31 7.31 

2 0.00 7.30 7.30 

3 0.00 7.78 7.78 

4 0.00 7.92 7.92 

5 0.10 7.57 7.68 

6 1.27 7.09 8.36 

7 4.05 6.48 10.53 

8 7.63 4.82 12.45 

9 11.52 2.70 14.22 

10 14.08 1.72 15.80 

11 15.77 0.69 16.46 

12 15.79 0.53 16.31 

13 14.83 1.57 16.40 

14 12.54 0.49 13.03 

15 9.53 4.00 13.53 

16 5.82 8.03 13.85 

17 2.44 14.02 16.46 

18 0.42 18.38 18.80 

19 0.00 21.01 21.01 

20 0.00 21.72 21.72 

21 0.00 17.28 17.28 

22 0.00 11.48 11.48 

23 0.00 8.35 8.35 



Winter: 

 

Hour Solar Output Net Usage Demand 

0 0.00 8.98 8.98 

1 0.00 8.75 8.75 

2 0.00 8.77 8.77 

3 0.00 9.25 9.25 

4 0.00 8.47 8.47 

5 0.00 8.85 8.86 

6 0.23 9.36 9.59 

7 1.57 10.98 12.55 

8 4.65 9.50 14.15 

9 7.48 5.97 13.45 

10 9.32 6.01 15.33 

11 10.48 6.98 17.47 

12 10.53 5.58 16.11 

13 9.85 5.52 15.37 

14 8.35 5.43 13.78 

15 5.99 8.96 14.95 

16 2.66 12.21 14.87 

17 0.51 17.15 17.66 

18 0.02 19.50 19.52 

19 0.00 20.02 20.02 

20 0.00 19.37 19.37 

21 0.00 14.87 14.87 

22 0.00 11.13 11.13 

23 0.00 9.23 9.23 



Appendix 5: Survey 
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