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Project Summary 
Executive Summary 
 

Introduction:  

Power Lion Energy is pleased to present its energy 

efficiency upgrade and Net Zero Building capability 

proposal for the Cozen Center operated by Philadelphia’s 

Police Athletic League (PAL). This proposal includes a 

holistic and detailed analysis of the Cozen Center as well as 

a cost proposal to convert the building into a net zero facility 

with improved capacity to serve its community as a resilient 

emergency shelter. Following a detailed energy analysis, we 

propose an integrated energy retrofit that will allow the PAL 

to (1) Improve the comfort and functionality of Cozen 

Center, (2) Save money on energy costs so that more funding 

can be diverted towards their core mission of youth 

development throughout Philadelphia, and (3) enable the 

facility to serve as an emergency shelter through a resiliency 

component through the introduction of solar-integrated 

energy storage.  

Mission Statement: Power Lion Energy is committed to 

delivering forward-thinking, creative, and cost-effective energy solutions our clients.  We strive to build 

trust so that our clients can leave their energy challenges and management to us so they can focus what 

they do best. Our goal is to create lasting relationships through innovative, high quality, and lasting 

solutions that are highly responsive to client needs. 

Summary of Recommendations: We propose a combination of measures to reduce existing energy 

requirements for annual heating by 68.78% and electric energy consumption by 45.98%.  The estimated 

project costs are $682,244 and are expected to be fully financed with and anticipated payback period of 

7.5 years utilizing available incentive programs.  Our proposal reflects a detailed understanding of the 

Cozen facility, including the existing conditions of the center as well as the variable levels of occupancy 

and types use of the building.  Our comprehensive analysis of the building allows us to propose 

significant improvements in four main areas:  

Lighting in the facility is outdated and can be easily replaced with more efficient and cost-effective 

options. Efficient lamps combined with modest use of vacancy sensors will dramatically reduce the 

energy cost of lighting the building.  

Mechanical systems in place to heat and cool the center are inefficient and inappropriate for the needs 

of the building based upon its use and occupancy schedule. Our proposed system is optimized to meet 

the needs of the building in a more efficient way that is better suited to the occupancy schedule.  

High-impact Envelope improvements including adding roof insulation concurrent with a planned roof 

replacement, and perimeter wall insulation throughout the building. 

Solar and Battery Storage:  100 kW solar and 250 kWh storage renewable energy hybrid storage system 

that will allow the building to operate as a net zero building, but have increased capacity to serve as an 

emergency shelter in times of crisis. The energy storage system will also operate in the real-time energy 

market, generating revenue for the Cozen Center by performing multiple grid services.  

  

Picture 1: “WE ARE Power Lion Energy” 
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Project Summary 

Client and Facility Summary 
 

Introduction to Client: The PAL in Philadelphia has twenty buildings across 

the city that offer free programs to children ages 6-18. These programs include 

homework help, computer education, mentoring programs and a wide variety of 

sports. The mission of the PAL is to keep children safe and occupied after school 

and during the summer months when student-aged children are statistically at 

the highest risk of becoming victims of crime in urban areas. For many students, 

PAL programs offer not only a safe place to be, but programs that challenge 

them to develop and mature. 

 

Across the City of Philadelphia, the Police Athletic League engages 18,000 students a year, with 10,000 

of those students being active members of their respective clubs. The Cozen Center itself has 635 

students registered and serves 60 active students on a daily basis. The Cozen Center operates from 1:00 

PM to 9:00 PM throughout the school year. During the school year, the center reaches peak occupancy 

when students arrive at 3:00 and remains at peak occupancy until closing at 9:00. Throughout the 

summer months, the Cozen Center is occupied from 9:00 AM to 5:00 PM, and is at peak occupancy for 

the entire day. The school year is dictated by the Philadelphia Public Schools calendar and typically 

begins in the final week of August and end in the 2nd or 3rd week of June. 

It’s all about the kids: PAL’s 

slogan is “Cops Helping Kids”. 

Since 1995, the Cozen Center has 

offered a wide variety of services 

and activities to the students that 

they work with. For instance, the 

Cozen Center provides 

mentorship programs for young 

men and women, college and 

career counseling, a chess club, 

computer education programs, 

and they always have a staff 

member on hand to assist 

students with their homework 

during the school year. The PAL 

also offers a wide variety of sports 

programs for their students. At the 

center, the most popular sport is 

Basketball. These programs are essential to the students and their families because they promote mental 

and physical well-being, with a focus on character-building. Since the PAL program has been 

implemented in Philadelphia, there has been a significant decrease in juvenile arrests as well as an 

increase in the number of young adults pursuing higher education.  

 

 

Picture 2: Some of the positive impacts PAL centers have had 

in the Philadelphia area (2010-2012). Photo taken from 

phillypal.org. 
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Building Description and Location: The Cozen Center sits in “Francisville” in downtown Philadelphia 

– an up and coming neighborhood between Fairmount and Girard Streets. We believe that the valuable 

programs provided by the Cozen Center will eventually evolve to meet the growing potential of this 

neighborhood.  We also believe that achieving a net zero energy profile could serve as vital first step 

towards this goal, as precious funding used to pay for utilities would be redirected to core programs and 

activities. We believe that our proposed improvements for the Cozen Center will vastly decrease energy 

costs and improve the ability of the facility to serve the Francisville community.   

 

 

Future business development opportunities:  

The Police Activities League (PAL) in 

Philadelphia operates 20 facilities across 

Philadelphia. PAL’s primary focus is to provide 

programs that improve the lives of people living in 

their communities, particularly the children. As a 

result, our proposal includes financing strategies 

that focus on leveraging incentive programs on the 

local, state, and federal levels so that PAL can 

improve their facilities while ensuring that the 

funding remains mostly focused on their core 

mission of helping communities. Our goal will be 

to demonstrate the feasibility and value of adding 

features of this project to the PAL organization 

and to provide a blueprint for the pursuit of similar 

projects in the greater Philadelphia region. 

 

 
Summary: Our proposal includes a complete 

analysis of all aspects of the building that affect 

its energy efficiency. After detailed energy 

analysis and planning, we propose an integrated 

energy retrofit that will allow the PAL to (1) 

Improve the comfort and functionality of Cozen 

Center, (2) Save money on energy costs so that 

more funding can be diverted towards their core 

mission of youth development throughout 

Philadelphia, and (3) enable the facility to serve 

as an emergency shelter through a resiliency 

component through the introduction of solar-

integrated energy storage.  

 

 

 

 

 

Picture 4: Power Lion Energy interacting with 

PAL students during their after-school program. 

 

 

Picture 3: An aerial view of the Cozen Center 

from the North-East. Taken from Google Maps. 
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Project Summary 

Team Members 
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Technical Analysis 1: 

Total Building Energy Efficiency 
 

Project Goal - Economic Net Zero Energy (ENZE): Our approach to this project was to pursue a Net 

Zero Energy building and in doing so, to demonstrate market leadership in this emerging premium 

standard of energy efficiency and sustainability. An ENZE building combines high levels of efficiency, 

mindful operation, and on-site renewable energy production to fully offset annual energy consumption 

and costs.  The Cozen PAL Center represents a unique opportunity to pursue this goal in a manner that 

is responsive to the market and financing mechanisms.  A thorough assessment was undertaken to launch 

this analysis, including the evaluation of existing building energy performance and utility costs, lighting, 

electrical, and mechanical systems, as well as occupancy patterns.  The goal of this data collection 

process was to enable energy modeling and the evaluation of multiple scenarios of upgrades leading to 

net-zero capability.  A summary of initial findings is described below. 

 

Existing Conditions: 
Utility Bill Analysis: A successful net zero energy retrofit must start with an analysis of the utility bill 

to understand how and where energy is consumed (see Appendix 3.1). The annual energy consumption 

is gathered from bills regarding electricity and natural gas usage. Electricity accounted for 29.4% 

(52,720 kWh) of annual consumption while natural gas reported 70.6% (126,800 kWh) of its yearly 

energy usage. This gives a starting point for the amount of on-site renewable energy production 

necessary to reach the building’s goal of ENZE. Peak months of energy demand include December, 

January, and February. During the building assessment, attention was paid to supplemental heating 

sources used by occupants (i.e. space heaters), and occupancy patterns of the facility. 

 

Lighting: The Cozen Center’s rooms are currently lit with fluorescent T-12’s and a small number of  

T-8’s (Figures 1 and 2).  The gymnasium has 20 metal halide 175 W/U fixtures. Currently, the facility 

has no occupancy sensors, daylight control, or other forms of automated lighting. All these factors 

account for a significant amount of electricity consumed that can be saved. A detailed analysis of lighting 

upgrades and the potential addition of lighting controls was performed due to the high likelihood of this 

aspect of the project being profitable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1:   Gymnasium Lighting   Figure 2:  Typical T12 lighting    
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Existing Building Envelope: The building is 

approximately 90 feet by 180 feet, with a height of 15 

feet. The floor plan of the building is shown in Figure 3. 

A separate but attached roof for the gym area adds 

another 12 feet in height for a total building height of 27 

feet. The exterior and interior walls of the Cozen Center 

are composed of double-wythe CMU blocks with little 

to no insulation.  The interior and exterior walls of the 

building also have a coating of stucco. This locale 

features single pane windows with no thermal break. 

Adjacent to this building is the Darrah Apartments, 

spanning an area of 158 feet by 171 feet, with a height 

of 56 feet. This building offers additional shading to the 

Cozen Center. More analysis of this shading is done in 

the Solar section. 

 

The roof structure of the building and the gymnasium 

consists of metal joist and concrete with no existing 

insulation. There are 17 rooms in the Cozen Center; they 

include: 1 gymnasium, 2 offices, 2 locker rooms, 2 

bathrooms, 2 rooms used primarily for storage, a 

computer room, a classroom, a game room, a library, an 

electrical room, a community room, a lobby, and a boiler room. The temperature set point of the gym is 

60 degrees Fahrenheit, while the classroom and offices have a set point of 67 degrees Fahrenheit.  

 

Thermal imaging of the Cozen Center shows that both the single paned windows and doors used offer 

little to no insulation, allowing heat to escape through these cavities (refer to Figures 4 and 5). The use 

of double wythe cinder-blocks, with no true insulation between blocks, also allows for heat to escape 

from the building, requiring higher usage of a natural gas heater to compensate for this loss of energy.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: IR image of exterior door  Figure 5:  IR image of building envelope 

 

 

 

 

Figure 3: Cozen Center Floor Plan 
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Heating and Cooling: The HVAC system has an AC unit (Figure 6) operated by a packaged rooftop 

air conditioner while the heating is controlled by a natural gas boiler. HVAC runs on a weekly schedule 

that begins on Monday at 1PM and ends on Friday at 7PM, thus consisting of 102 hours of operation 

per week. In addition to the boiler, personal space heaters were found in rooms that contribute to 

electricity usage during the winter months. There has been little to no maintenance on the system since 

the Cozen Center’s construction. In addition, the system is not being run in a way that maximizes 

efficiency, and this aids the high electricity and natural gas consumption. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Occupancy and Use: During the school year (defined as the months of September to June), the Cozen 

Center operates from 1:00 PM at limited capacity, then reaches maximum capacity (peak hours) between 

the hours of 5:00 and 9:00 PM. Limited capacity in this case refers to a small group of 4 to 5 staff 

members in office spaces. Maximum capacity is comprised of roughly 60 students who visit the Cozen 

Center after school hours, along with staff members that either work in the director’s office or supervise 

students during programs and events.  

 

Throughout summer break, or the months of July to August, the Cozen Center operates from 10:00 AM 

to 9:00 PM. The rooms most occupied during the peak hours of 5:00 to 9:00 PM include the computer 

room, the game room, the classroom, the library, the gymnasium, and the community room, where 

students make up the largest percentage of occupancy. The two offices also exhibit high occupancy after 

school hours, as staff members make use of these rooms to plan and carry out preparation for incoming 

students and upcoming events. The lowest occupancies are the north and south locker rooms, the police 

mini state, and the weight room, which are used most often as storage units.  

 

Solar Potential: The Cozen Center roof is partially shaded and limited in size.  To achieve our Net 

Zero Energy goal, the installation of solar panels on the roof of the Cozen Center and the roof of 

neighboring Darrah Apartment complex is explored.  The inclusion of battery storage system to serve 

as a back-up power source as well as produce revenue is also examined. This analysis includes the 

technical requirements as well as the ability of the system to contribute to a reasonable payback for the 

investment. This complete analysis is offered in the Solar section of our proposal.  

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Rooftop AC unit 
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Energy Analysis and Simulation: 

Having completed a detailed assessment of existing conditions, multiple analysis tools were utilized to 

determine potential upgrades to energy efficiency as well as the impacts of these upgrade to energy use 

and utility expenses.   
 

The Asset Score: The analysis utilized the 

DOE’s Asset Score software (Figure 7-1) 

and the EPA’s Energy Star Portfolio 

Manager (Figure 7-2). Our team developed 

the model of the Cozen Center in Asset 

Score to analyze its physical and structural 

energy efficiency. The Asset Score tool 

considers a number of aspects including 

building envelope, lighting, hot water, and 

HVAC systems, that factor into the 

building’s overall energy usage. The Asset 

Score generates a simple energy efficiency 

rating from 1-10 (1 being the worst, 10 the best) that enables comparison among buildings and identifies 

opportunities to invest in energy efficiency upgrades. The Cozen Center received the score of 6.5 at its 

existing condition but the building has a potential score of 9 if improvements are made. Some of the 

recommendations by Asset Score were adding wall, floor and roof insulation, improving the lighting 

system, and improving the HVAC and hot water system. 

 

EPA Energy Star Portfolio Manager: 

The Cozen PAL Center is a mix-use 

building consisting of classrooms, 

offices and a gym area. The EPA’s 

Energy Star Portfolio Manager Tool 

takes the facility’s electricity and 

natural gas consumption information 

with regards to heating, cooling, 

lighting  and water usage, along with 

building details, to provide insights into 

how the property is performing. It also 

provides an ENERGY STAR score 

from 1-100 that compares a property’s 

energy performance to similar 

properties nationwide. There is no 

equivalent building type in the Portfolio 

Manager tool so we assumed the use 

would be most similar to a K-12 

building. The Cozen Center received an 

Energy Star score of 52 (Figure 7-2), 

which means that the building is 

outperforming 52% of its peers. The EUI of this building was 3.8 kBTU/sq. ft.  Since the Energy Star 

score is less than 75, the building is not eligible for an Energy Star certification in its existing condition. 

 

 

Figure 7-2: EPA Portfolio Manager 

Figure 7-1: DOE Building Asset Score 
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Building Energy Simulation: Our comprehensive energy analysis culminated in the development of 

an energy simulation model using the Ladybug and Honeybee software programs. These tools enable 

the existing conditions to be modeled and calibrated with existing utility bills as a base model.  Once a 

base model is developed and calibrated, multiple scenarios and combinations of energy upgrades can be 

analyzed to determine an optimum approach for total building energy efficiency.  The Ladybug and 

Honeybee tools were selected due to their open source features and their ability to create the 3D model 

and visualize the results. This plugin provides the simultaneous execution of illuminance, thermal, and 

solar analyses. Our specific approach to energy simulation is shown in Figure 8.  (1) Rhino and 

Grasshopper software programs are utilized to generate the 3D model of the building; (2) Weather data 

is imported through an.epw file; (3) Ladybug is then utilized to conduct solar and radiation analysis; (4) 

Honeybee is utilized as an interface to DOE Energy Plus and OpenStudio to perform building energy 

analysis and thermal comfort.   

 

Figure 8: Building Energy Simulation Approach 
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Based on our asset score model recommendations, we defined various retrofit scenarios to improve 

building energy performance. Table A shows the list of all the considered retrofit scenarios for the Cozen 

PAL center.  

  

 

Table A: Energy Modeling Scenarios and Strategies  

 

Along with the aforementioned retrofit scenarios, the effect of heating and cooling demand reduction, 

energy efficient equipment, low energy technologies, and human factors on building energy 

performance were examined through energy simulation. Table A lists all of the considered retrofit 

scenarios for the Cozen Center, as well as the effect of each of the considered variables on total building 

energy performance.  The energy modeling and simulation tools described above were utilized to 

evaluate both the individual and combined effects of the scenarios and strategies identified for the Cozen 

Center. Final recommendations were then made to determine overall energy savings as well as capital 

costs for upgrades.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Scenarios Strategies 

Heating and cooling demand reduction- 

Demand Side management   

Window retrofit (multiple glazing, low-E coatings, Shading 

systems, etc.)  

Building insulation on roof and walls 

Air sealing 

Energy efficient equipment and low 

energy technologies- Demand side 

management  

LED replacement lamps or fixtures + controls 

Replacement of existing HVAC with split system 

Replacement of boiler with electric heat / fan coil 

Human Factors- Energy consumption 

pattern  

Remove personal space heaters  

Adjust the temperature to provide comfort for occupants  

Heat and cool only occupied spaces 

Adjust the temperature based on occupant activity 

Renewable Energy technologies- Supply 

side management  

Evaluate Solar PV system  

Evaluate Geothermal energy system  
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Recommendations and Results 

Based on analyses of existing conditions and energy simulation modeling we recommend the following 

set of energy efficiency upgrades and estimate the PAL Cozen Center can potentially save an average 

of 93,882 kWh each year. 

 

Lighting Retrofit: Replace current T12 fluorescent lighting and metal halide fixtures with LED 

alternatives to reduce the wattage being used by the lights. Add occupancy/vacancy sensors within the 

interior lighting controls would reduce energy by eliminating unnecessary lighting in rooms that are 

over-lit or unoccupied. A detailed analysis of the lighting retrofit is included in the following section of 

this proposal. 

 

Envelope Upgrades: Addition of insulation to the walls and roofing of the building will cut back on 

energy consumption due to heating by 34% and cooling by 27%. This results in higher R values that 

lower energy demand by reducing heat transfer. The Cozen Center has scheduled a roof replacement in 

the near future, which would provide a low-cost opportunity to add insulation to the roof. 

 

Heating and Cooling System Retrofit / Re-purpose: To eliminate the natural gas heating system, we 

recommend that the Cozen Center switch their current HVAC system to a mini-split system that has the 

capability of individually cooling and heating the offices. As for the gym, implementing a radiant heating 

system under the floors of the bleachers would be a common-sense location for the system, and it would 

enable conversion to electric heating thereby eliminating natural gas use and service costs. 

 

Net Zero Building + Resiliency Capability: Having achieved significant improvements to building 

energy efficiency, an analysis was completed (see Solar section for full details) to assess the solar 

generation capability of the site, including the potential utilization of the adjacent apartment building 

roof.  The exploration of battery energy storage will also be carried out to (1) enhance revenue of a solar 

system through ancillary services and (2) enable limited use of the building as an emergency shelter in 

an islanded mode in the event of loss of utility. 

 

Estimated Savings:  Figures 9-1 and 9-2 compare the actual monthly heating and electricity energy 

consumption with simulation results. In these figures, heating represents the heating load and hot water 

energy consumption while electric represents the cooling load, lighting, and equipment energy 

consumption. As shown, there is a good agreement between actual energy consumption and simulation 

results which indicates the accuracy of the energy simulation model. The error was 1.3% and 4.8% for 

the heating and electric loads, respectively.  
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Figure 9-1: Actual Monthly Heating Consumption 

Figure 9-2: Actual Monthly Electricity Consumption 

 

 
Figure 9-3: Total Energy Consumption Comparison 

 

Figure 9-3 compares the total simulated energy consumption before and after implementing all the 

retrofit scenarios.  It can be seen that the total energy consumption was reduced by 52% or 93,882 

kWh. 
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Technical Analysis 2 

Lighting Retrofit 
 

Space Assessment: The Samuel D. Cozen PAL Center houses 

offices, multi-purpose rooms, and recreational facilities for the 

community built with the primary purpose of keeping children 

engaged and safe after school. The majority of the building is 

illuminated with linear fluorescent fixtures.  The dominant lamp 

type is the fluorescent T-12 and T-8. The fixtures are primarily 

recessed with some shop fixtures installed in the boiler room as 

well as on the stage. Based on the qualitative and quantitative 

criteria, the existing lighting levels are adequate. Corridors are 

well lit; however, the exit lights are dimly lit which becomes 

hazardous in the case of an emergency. 

 

A detailed lighting analysis was conducted on the gymnasium 

and classroom as these rooms are at full capacity between 5:00 

PM to 9:00 PM which happen to be the peak hours for the 

facility. The classroom has nine recessed fixtures with each 

fixture holding two T-12 bulbs. The gymnasium has 23 metal 

halide 175 W/U fixtures. 

 

 

The existing fixtures in the classrooms do not meet the ASHRAE standard 90.1. The lighting fixtures in 

the gymnasium exceed ASHRAE Standard 90.1 by 25%. The classroom averaged 23 foot-candles (fc) 

which is below the IES (Illuminating Engineering Society) recommended practice. It states that the 

minimum amount of light should be around 30-50 fc at desk level. As the building is most often occupied 

from 5-9 PM, there is minimal effective daylighting, and therefore, it was not factored into the analysis.  

 

Design Options: The current lighting power density of the Cozen center is 0.53 W/SF which is 

significantly greater than current standards.  Two options for lighting upgrades were evaluated including 

(1) Full fixture replacement and the addition of basic lighting controls and (2) Lamp only replacement 

and controls.  Each option was analyzed for the classroom and gym. Further analyses are described on 

the following page.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10: Existing lighting 

conditions in the Cozen Center 
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Option 1: Fixture Replacement and lighting controls  
 

Classrooms:  Fluorescent fixtures are replaced with an LED equivalent fixture. Economies of scale will 

be realized by maintaining current locations of fixtures and not changing the layout of fixtures and 

controls.  

 

Gymnasium:  Metal halide lamps will be replaced with LED equivalents. Using LED metal halides will 

also provide more lumens per wattage. They also don’t have time lags when switched on. For the gym 

in particular we would not be installing new LED fixtures because they cost more than an LED retrofit. 

 

 

 

 

 

 

 

 

 

Table B-1: Proposed Lighting Replacements 

 

To compare the lighting power density of the existing T-12 fixtures to the proposed LED fixtures, the 

team used the space-by-space method outlined in ASHRAE Standard 90.1. By switching to the LED's, 

the total power decreases by 31.5% in the classroom and 43.8% in the gym. Applying the fixture 

replacement to the whole building would decrease the total lighting 

density by 37.7%. 

 

Dimming switches will be used in all rooms to enable the full 

advantage of the dimmable LED fixtures.  The variable levels of 

occupancy in the Cozen Center can potentially benefit from basic 

vacancy sensors that require lights to be turned on manually, but then 

shut off if rooms are detected to be vacant (Figure 11).  Our cost and 

energy analysis assumes nominal use of vacancy sensors in the 

classroom and office space. 

 

Option 1 results in the total lighting power use decreasing by 40% 

when the vacancy sensors and dimming controls are applied 

throughout the building. The facility will only use 0.32 W/SF for 

lighting compared to 0.99W/SF, which is what is allowed by the 

ASHRAE Standard 90.1. 

 

 

 

 

 

 

 

 

 

Manufacturer Fixture Type Quantity 

PLT LED Corn Bulb 23 

Philips 2X4 Recessed LED 53 

Lutron Powerpak 0-10V 11 

Lutron Ceiling-mount dual technology sensor 11 

JC Penny Home Blackout Cordless Cellular Shade 12 

Figure 11: Vacancy sensors 

to be used in the Cozen 

Center 
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Option 2: Lamp Replacement and lighting controls 

 

In option 2, the lamp replacement would be used only for classrooms, with gymnasium fixtures and 

lighting controls assumed to be the same as option 1.  Table B-2 summarizes the estimated impacts of 

the proposed lighting upgrades.  

 

Location Area Existing Option 1 Option 2 

Classroom 6100 SF 4025 W 270 W 261 W 

Gymnasium 614.4 SF 720 W 4025 W 4025 W 

Entire building 15650 SF 8265 W 6155 W 6084 W 

 

Table B-2: Summary of existing power requirements and impacts of options 1 and 2 and how they can 

be improved upon. 

 

 

 

Recommendations   

 

Our proposal recommends Option 1 for the Cozen Center because it maximizes energy savings and also 

reduces the risk of a potential integration problems between fixtures and replacement LED lamps.  While 

incurring higher capital costs, is likely to be a better approach due the age of the existing fixtures and 

the assurance that the power supply and dimming capabilities could be fully realized.  Option 1 has a 

lower return on investment due to its higher upfront cost for the shades and daylighting controls as well 

as the complete fixture replacement. 

 

The team also recommends the replacement of the existing 10 exit signs. The signs would be replaced 

with new LED exit signs. It is an important investment because these are the only lights that are on 24/7 

in the center. 

 

 

 

 

 

 

 

The potential to simply replace the lamps in the T12 and T8 fixtures with replacement LED lights was 

also evaluated.  This could potentially reduce the overall cost due to lower material costs, and the less 

labor-intensive approach method is to apply a lamp replacement rather than a fixture replacement. This 

option assumes that all of the existing fixtures are standard and in good operating condition.  
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Technical Analysis 3  

Solar + Energy Storage 
 

Site Analysis:  The Cozen Center is located directly North of the multi-story Darrah Apartments 

building complex, which shades the Cozen roof (Figure 12-1).  This fact, coupled with the fact that our 

overall goal was for both Net Zero Energy and resiliency, we initiated an analysis that would utilize both 

roof surfaces.  Our expectation is that this approach would require a “rental” of roof space on the building 

and that this cost would be factored into our financial analysis.  Both rooftop locations were evaluated 

using the Ladybug plugin of Grasshopper, a graphical algorithm editor tightly integrated with Rhino’s 

3-D modeling tools. In the figure below (Figure 12-2), one can see that each roof is expected to 

experience a favorable amount of solar irradiance throughout the year even with weather conditions 

taken into consideration. 

 

 
 

 

Figure 12-1: 3D View of Cozen Center (white building) and Darrah Apartments (brown building) 

(Google Earth) 
 

 
 

 

Figure 12-2: 3D View depicting solar irradiance on Cozen Center and Darrah Apartments. Solar 

irradiance analysis created with Ladybug.  
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Shading Analysis: The shading analysis enabled us to constrain the size of the array to where it would 

be most efficient and cost-effective, mitigating shading losses from the buildings as well as roof top 

equipment and structures.  Figure 13-1 below illustrates the worst case of shading and sun path expected 

on the winter solstice, December 21st.  Figure 13-2 illustrates the shading and sun path expected on the 

summer solstice, June 21st. 

 

 

 

Figure 13-1: December 21st: Shading Analysis and Sun Path 

 

 

 

Figure 13-2: June 21st Shading Analysis and Sun Path 
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Solar System Design: A SketchUp model was utilized to develop a layout of modules on both roof 

surfaces.  To optimize our annual production, we set our tilt angle to 5 degrees. This enabled us to reduce 

inter-row spacing and include more solar panels physically and thus maximizing overall generation of 

the array. The array on Cozen Center consists of 119 solar modules and the array on Darrah Apartments 

consist of 192 solar modules for a total of 311. SunPower327W panels were selected due to their high 

efficiency as well as the desire to maximize production and resiliency.  Four Sunny Tripower 24000TL-

US (SMA) inverters were selected due to their versatility for string layouts and operating power. The 

flat roof mount was designed with IronRidge racking systems. This decision was made because these 

racks are built to support the strong snow loads that Philadelphia is often susceptible to. The added 

racking weight for the Cozen Center will be 1262.5 lbs, while the Darrah Apartments will be 1996 lbs.  

Preliminary structural assessment of both buildings indicated that no structural upgrades would be 

required to accommodate the additional weight of the PV systems.  Utility interconnection of the systems 

was also evaluated and would likely be achieved in the Cozen Center electrical room.  The connection 

between the two buildings that would be required would be completed through a trench that would not 

require crossing of public right-of-way. 

 
 

 

Figure 14: Sketch up model of both buildings with projected arrays 
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System Production: To estimate the production of the entire system, we used Skelion, an extension of 

Sketch up used to perform shading analysis in solar estimations. Skelion takes into the account system 

losses caused by shading and weather conditions of Philadelphia. This program provided us with 

monthly and yearly estimates of electricity production (see Figures 15-1 and 15-2). 

 

 
 

Figure 15-1: Monthly Output Predictions of the combined Cozen and Darrah arrays 
 

 

 
 

Figure 15-2: Projected annual production of Cozen and Darrah arrays 
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Energy Storage Analysis:  

The microgrid market has long focused on specialty projects and pilot studies.  Recently, a building-

scale microgrid project was developed in the Philadelphia region in a partnership with Penn State, 

PECO, and IBEW / NECA.  This project paves the way for building-scale microgrid systems and 

provides the technical foundation for our analysis.  Further, battery energy storage is rapidly becoming 

an affordable option for distributed energy systems such as the Cozen Center.  A detailed analysis of the 

inclusion of an energy storage solution was undertaken to assess the value proposition and economic 

viability.  The following criteria and technical capabilities were applied to this analysis: 

Net Zero Energy Capability:  Energy storage systems can contribute to net zero energy goals by 

improving the performance of PV systems through smoothing functions and capturing energy produces 

that would otherwise be lost to curtailment functions.  

Peak Capacity and Demand Reduction: The Cozen Center is subject to peak demand charges. Battery 

dispatch can be utilized during peak times to reduce peak demand and capacity charges. 

Frequency Regulation Capability:  In the PJM market, where this project is located, battery systems 

that are 100kW and higher are can participate in frequency regulation and earn FR revenue. This revenue 

is subject to broad swings and cannot typically be included in project financing. It is best pursued 

through a revenue-sharing approach with a Curtailment Service Provider (CSP).  Our analysis assumes 

that Navigant would serve this role for our project at a fixed fee and for a percentage of frequency 

regulation revenue.  

 

Resiliency:  The Cozen Center has a perfect location and design to serve as an emergency shelter.  In 

the event of loss of utility, battery systems can provide back-up power supply and be recharged with 

solar energy generation.  This “island” mode of operation required a system with the capability of grid 

forming. 

Economic viability: The overall value of the battery energy storage system needs to be demonstrated 

with a reasonable rate of return through actual revenue generation from grid services and through modest 

valuation of the resiliency capabilities offered by the system. 

Battery System Design:  The grid-interactive battery market is highly aligned with the utility-scale 

market and the design of unique and custom systems can quickly become too complex for small projects.  

Our approach to utilize the battery as a back-up power system and grid services allows for a utility scale 

battery system to be used for the project. Based on the assessment of the peak power demand of the 

building (54kW peak), and a target of three days of islanded condition in poor weather conditions, we 

recommend the BTM-250 battery from Dynapower, a 250 kWh lithium battery (Samsung).  This unit 

would integrate with the MPS-100 energy storage inverter from Dynapower (100kW) with grid-forming 

capability.  This system would be designed as an AC coupled system to enable the use of standard grid-

tied string inverters.  
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Economic Analysis: Our analysis utilized the 

HybridFAST, software created by Protogen that has 

been  recently released on Creative Commons.  This tool 

enables life cycle cost analysis and full customization of 

the energy and economic performance of solar + storage 

systems including the ability to estimate total system 

revenue and internal rate of return. 

 A critical part of our analysis confirmed that in normal 

operation, the battery will be charged via the solar array 

80% of the time and this allows the battery to be 

included in the federal Investment Tax Credit (ITC) 

worth 24% of the energy storage system cost. Under 

normal operating conditions the battery will discharge 

energy to the grid when called upon by grid 

management during times of high demand to help 

regulate and balance the grid. Using 

the HybridFAST tool and the GEC minimum energy 

price of $0.20/kW/h, we estimated this process will 

generate $2,806 of annual revenue. During the summer 

months, the battery will discharge energy to be used by 

the Cozen Center on a daily basis during the hours when 

the center devotes large amounts of 

energy towards cooling. This will reduce the Cozen 

Center's peak usage during the summer months and 

reduce peak energy charges as a result.   

The additional resiliency capabilities are perhaps the 

most valuable aspect of our integrated energy system as 

the Cozen Center will have the capability to serve as an 

emergency shelter and function through periods of loss 

of utility. The value of energy in times of crisis is 

unpredictable and often extreme. We conservatively estimated the value of the energy in a potentially 

life-saving community center during a crisis to be five times as valuable as energy on a daily basis.  

Using this value and the HybridFAST tool, our analysis shows the resiliency component of the systems 

carries an annual valuation of $3,360. 

3-Line Drawing of System: This 3-line drawing (Figure 17 on the next page) was developed to support 

schematic and cost estimating of the system. The DC side our three-line diagram features four fused (15 

Amp) combiner boxes. Each combiner box has 12 strings of 7-8 SunPower 327 W modules. The 

combined strings are wired to four Sunny Tripower 30 kW inverters. Then the inverters convert the DC 

power from the modules to 3 AC lines which are protected by an AC Disconnect. A significant 

advantage of our design includes the 4 inverters, 2 AC and 2 DC disconnects, and the 2 charge 

controllers, all of which allow us to easily build an array on each building separately. The AC Disconnect 

passes the inverter’s power through a meter for tracking and grid connected at the Cozen Center’s main 

distribution panel.  The storage system is comprised of an AC coupled DynaPower MPS 100 inverter 

and BTM 250 battery utilizing Samsung lithium ion cells. 

 

 

 

Figure 16-1: Battery revenues, Savings, 

Expense Years 1-10 (Pre-Tax) 
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Figure 17: 3-line schematic of solar + storage system 
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Cost and Revenues of System: To ensure an accurate cost estimate for the entire installation of the 

photovoltaic system (including materials, labor, balance of system and SCADA program), we sought a 

peer review quote from Riggs Distler, a fellow NECA electrical contractor who has done extensive solar 

projects and who also operates in the Philadelphia area. Their quote for a system of this size includes 

the labor, materials and acquisition costs of all materials. The quoted cost came to a total of $350,000, 

or $3.40/WDC.  This cost is reflected in our total cost estimate and was used to calculate our cost analysis 

using the Hybrid FAST tool. We estimate the price of the battery and inverter system to come to a total 

of $147,000. This takes into account a cost of $0.50 per kWh of battery, and $0.22/kWh for the inverter 

cost. These values were attained through market research of products that typically comprise similar 

hybrid systems. The Hybrid FAST tool calculates a pay-back period for this hybrid system alone to be 

8.42 years, and as such, would complement the return on energy efficiency investment. Cost analysis 

data for the hybrid system, as well as standalone PV and Battery systems, are outlined on Figures 17-1 

and 17-2. 

 

 

 

 

 

 
Figure 18-1: The calculated return on investment and payback period for the PV, Battery and Hybrid 

Systems. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18-2: A graphical representation of the return on investment and payback period for the PV,  

Battery and Hybrid Systems. 
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Construction Management  

Estimated Cost of Project 
 

Total Project Costs:  The bare project costs for the recommendations in the technical proposal are 

estimated to be $682,244.  A full estimate summary is shown below: 

 

Cost Justification:  Cost estimating was performed throughout our analysis to inform the payback 

contribution of both energy efficiency upgrades and the solar + battery energy system.  The efficiency 

upgrade recommendations take into account both payback and long term value to the Cozen Center and 

PAL. The estimate summary below shows the all-inclusive cost of the retrofit and upgrades to the 

building as well as potential sources of revenue enhancements. The critical factors contributing to the 

cost of the project are the solar array and the battery system. The four main categories of the renovation 

are: Building Envelope, Interior Lighting, Photovoltaic System, and the Mini-Split System. The estimate 

breaks out wages rates by crew average and was then leveraged with the material costs.  Labor rates 

utilized are based on current rates in the Philadelphia region and include fringe costs.  Additional items 

in the estimate summery include: 

Engineering costs: Engineering fee quoted at $55K accounting for use of MEP design engineering and 

drawings for bid documents. 

General Conditions:  Calculated at 12% including project management, equipment rental, on-site office 

(in existing building) and home office overhead.  

Profit: Calculated at 2%:  This extremely low rate is included to support the viability of this project as 

a demonstration project and to advance Power Lion Electric’s presence in the expanding building-scale 

microgrid market. 

 

Revenue Enhancements 

Investment Tax Credit: As a non-profit organization, PAL is not eligible for the ITC.  As an alternative, 

we have secured a commitment from the Alternative Energy Development Group (AEDG) to serve as 

the initial owner of the PV-storage system until the project is paid off.  Upon payoff of the loan, AEDG 

will transfer ownership of the system to PAL.   

PA Department of Economic Development Solar Program Grant:  The timing and details of this 

project are an excellent candidate for this PA-based program that offers a 30% rebate on solar projects 

that are completed using prevailing wage rates.  The impact of this grant is included in our current 

analysis due to the very high probability of acquiring of this grant. 

PECO energy efficiency incentive program rebate: A modest 5% rebate on energy efficiency and 

lighting upgrades is included in the overall project cost analysis. 

PAL capital contribution: Due to the planned roof replacement, the cost of the new roof and added 

insulation is currently included in as a capital contribution from PAL. Utilizing the rebates that are 

available, and assuming no capital contribution from PAL, the financing requirement of the project is 
$466,524. 
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Figure 19: Recommended System Upgrade Estimate 

Description Quantity Hours Subtotal

Permitting and Engineering 72,200$                  

Permit Costs 688 - N/A /hr 25$                         /$1000 17,200$                   

Engineering 55,000$                   

Building Envelope 56,674$                  

Roof 21,372$                   

Install Fiberglass Insulation (6") 16080 160 76.29$             /hr 0.57$                      SF 21,372$                   

Walls 35,302$                   

Install Wall Insulation (2") 5049 96 76.29$             /hr 0.30$                      SF 8,839$                     

2"x2" Furring 5049 96 73.09$             /hr 0.28$                      SF 8,430$                     

Install Gypsum Wallboard 5049 80 62.26$             /hr 0.36$                      SF 6,798$                     

Window Trimout 694 32 73.09$             /hr 0.36$                      SF 2,589$                     

Interior Paint Finish - Walls 5049 64 60.91$             /hr 0.40$                      SF 5,918$                     

Joint Caulking 1736 32 63.55$             /hr 0.40$                      LF 2,728$                     

Interior Lighting 47,886$                  

Swap T12 with LED Fixture 108 80 75.25$             /hr 238.00$                  LS 31,724$                   

Swap Metal Halide to LED Gym Lights 26 64 75.25$             /hr 149.99$                  EA 8,716$                     

Install Vancany Sensors / Emerg. Exit 32 64 75.25$             /hr 82.19$                    EA 7,446$                     

Photovoltaic System 406,605$                

SunPower 327W Solar Panel 311 768 75.25$             /hr 277.95$                  EA 144,234$                

Panel Rack 311 384 75.25$             /hr 32.30$                    EA 38,941$                   

Sunny Tripower 24000TL-US - Inverter 4 64 75.25$             /hr 4,314.00$              EA 22,072$                   

250k kWh Battery 1 80 75.25$             /hr 125,000.00$          EA 131,020$                

250k kWh Battery Inverter 1 32 75.25$             /hr 22,000.00$            EA 24,408$                   

SCADA control / CSP Contract start-up 1 N/A N/A /hr 45,929.00$            EA 45,929$                   

Mini-Split System 23,961$                  

Demo Boiler/Install Radiant Heater 1 8 79.43$             /hr N/A EA 635$                        

Piping 120 72 77.98$             /hr 2.50$                      LF 5,915$                     

Wall Penetration & Patching 13 48 51.65$             /hr 80.00$                    EA 3,519$                     

Mini-Split Air Conditioner & Heat Pump 13 80 62.85$             /hr 399.00$                  EA 10,215$                   

Repurpose HVAC Equipment 1 40 79.43$             /hr 500.00$                  LS 3,677$                     

General Conditions 74,918$                  

General Conditions 12% 64,215$                   

Fee 2% 10,703$                   

682,244$                

105,717$                

121,982$                

5,400$                     

21,372$                  

427,773$                

Insulator 76.29$          

Electrian (Journeyman) 94.50$          

Apprentice 17.50$          

Carpenter 73.09$          

Drywall Finisher 62.26$          

Caulker 63.55$          

Plumber 77.98$          

HVAC Demo 79.43$          

Estimate Summery Cozen Center        Power Lion Electric

Total Project Cost

Labor (Crew Average) Materials

PAL contribution to first cost (planned roof replacement + insulation)

PA DCED Solar Grant Progem (30% solar + storage cost)

Investment Tax Credit (26% solar + storage cost)

Financing and ROI Enhancements

Project capital requrement for financing

PECO Energy Efficincy Rebate program (5% EE upgrades)

Labor Cost (SEPTA Business April 2018)
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Construction Management   

Project Schedule  
Project Initiation: If this proposal is accepted, the project could launch as early as August 1st, 2018 and 

take 65 days to complete. The schedule includes sufficient time for long lead items (battery and inverter), 

interconnection permits, renovations on the building’s envelope, lighting, and HVAC, as well as 

construction of the solar array and battery storage systems. The Cozen Center is used year-round, 

primarily in the late afternoon, and children can attend a program that lasts from 9:00 am to 5:00 pm 

during the summer. The renovations will begin after the school year has begun, taking place between 

6:00 am and 2:00 pm every weekday. The project could be completed by October 5th.    

Safety: Safety in an active facility is the first apparent challenge during this project. Therefore, all 

renovation work will take place during off hours to avoid interaction with the Cozen Center patrons. 

Site logistics and material laydown is a second concern.  In addition, at least two members of the on-site 

team will have completed the Energy Storage and Microgrid Training and Certification (ESAMTAC) 

program that is focused on introducing seasoned electrical workers to the hazards and risks of battery 

construction and high voltage DC systems.  

 

Figure 20: Basic project schedule assuming project approval 
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Crew Composition: Our estimate includes labor estimates and crew composition for the Philadelphia 

area. Union crews consist of 1 Apprentice for every 3 Journeymen Wiremen. The project will require 

two crews for the lighting and solar panel installation. The base pay rate for a Journeyman is $94.50 per 

hour, and the base pay rate for an apprentice is $17.50 per hour. Scope-specific contractors will perform 

the building envelope and mechanical improvements. In order to properly manage the renovation, a 

project manager will be on site throughout the duration of the job, managing submittals, scopes, quality 

control, and deliveries.    

 

Construction Management  

Financing Plan  
 

The feasibility of securing financing for the project was evaluated for the recommended scenario of 

energy efficiency, solar, and energy storage system investment.  NECA’s ECAP Platform was utilized 

to assess these investments and provide financing options for the project. With an overall project cost 

of $427,773 after rebates and an interest rate of 7.76% per year, the overall project is expected to have 

a payback period of 7.7 years before the battery revenue. 

 

In addition to this ECAP proposal, the twenty-two year forecast was created to show the future cash 

flow of the building upon completion. The forecast shows enough earnings to pay for a replacement 

system outright at year twenty, with $610,444 left over. This constant stream of income can help fund 

other capital investments. A cash flow diagram representing this trend can be found in Figure 21.  

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 21: Cozen PAL Center Cash Flow Diagram 
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Figure 22: Finance Summary 

 

 

 



 

 

2018 Green Energy Challenge                        Penn State / Cozen Center Page 32 

      

Figure 23: E-CAP Analysis 
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Summary   

An Energy and Economic Business Opportunity  
 

The Cozen PAL Center is currently experiencing high energy costs due to the combined effects of the 

lack of building insulation, inefficient lighting and aging mechanical systems.  These inefficiencies are 

compounded by a lack of controls and resulting heating and cooling of unoccupied spaces for extended 

periods of time.  These conditions accumulate to create an excellent opportunity for energy efficiency 

upgrades through a whole-building approach. 

Market conditions and the advancement of battery technology further add to this opportunity at the 

Cozen Center.  With large floor spaces, kitchen amenities, and locker rooms, the Cozen center is 

uniquely positioned to serve as an emergency shelter in the neighborhood.  Through the addition of a 

battery storage and on-site solar generation, the Cozen Center could feasibly operate for extended 

periods of time in the event of loss of utility.  Further, based on the location of this system in the PJM 

market, the solar and battery systems are capable of generating revenue through grid services, and 

contributing to the overall payback of the project investment. 

The goal of this proposal was to examine both the technical and financial feasibility of a net-zero-energy 

building in a manner that responded to existing conditions and available technologies.   Our approach 

to a technical solution for this proposal included an aggressive examination of energy efficiency and 

solar-storage investments in the building as well as the full utilization of available incentives and 

financing instruments yielding and overall payback period of the project to be 7-10 years depending on 

the type of financial vehicle selected by the project team. 

Key decisions and assumptions made in the recommended scenario that require further analysis should 

this project be pursued further include: 

Solar vs. Natural Gas Heating:  Choosing between the over-production of solar vs. the retainage of 

natural gas heating is a close call.  The natural gas system is cost effective as current rates and would 

free up some solar energy production for other purposes. 

Use of Adjacent Building Roof:  The technical and business feasibility of using the adjacent apartment 

building roof was explored in this proposal but would require further negotiation and coordination with 

the building owner. 

Third party financing of solar + storage and ITC:  The Cozen Center and PAL are non-profit entity 

that are not eligible for the Investment Tax Credit.  This credit can potentially make a dramatic effect 

on the project’s rate of return.  We have identified a partner (Alternative Energy Development Partners) 

to provide interim ownership and management of the system in exchange for a revenue share.  This 

business model would need to be developed further and secured through a service contract. 

Estimate:  Our estimate includes a diligent review of required labor and equipment costs, however the 

scale and nature of this project, and the volatility of solar and battery prices will warrant closer scrutiny 

of the estimate prior to contracting and procurement phases. 

Long-lead items:  Our schedule is aggressive and laden with assumptions making is an absolute best-

case scenario.  Moving forward, efforts to secure interconnection permits and long lead items will need 
to be evaluated for their impact on the construction start date. 
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Outreach  

Interaction with Client  

After School Programs: Working with the Cozen Police Athletic League gave Power Lion the 

opportunity to educate kids about energy awareness and renewable energy through existing 

programs.  The PAL center currently offers after school programs for local kids, focusing on their 

character development, physical fitness, and education.  Our team enjoyed three trips to the Cozen 

Center during which volunteer activities were combined with data collection and site analysis. 

 

Picture 5: Lion Power members interacting with PAL students 

 

Promoting Energy Awareness: Our team felt that we could reach a wider audience with regards to 

volunteering and energy awareness by creating two educational videos on the importance of energy 

efficiency and renewable energies. These were designed to be integrated with the after-school programs 

at 20 Police Athletic League centers across Philadelphia.  The first video was directed at children ages 

six through eleven and focused on why we need energy, why renewable energy is important, and how 

anyone can make a difference.  The second video was similar to the first but was aimed at an older 

audience of twelve through eighteen-year-olds, and went into more depth with these topics, as well as 

energy efficiency in buildings. Not only will our videos reach the 10,000 active student participants 

across Philadelphia PAL centers, but they may very well reach students across the world as well. 

 

Testing the Videos: Lion Power joined PAL’s after-school program on April 13th, 2018.  At this time, 

we decided to volunteer with the kids by helping out with their regular activities, so that we could have 

a better idea of how the PAL program works. We got to know the students for the afternoon and found 

out that they are very willing to learn, but they have a lot of energy after school. Therefore, we 

modified our educational videos to be no longer than 3 minutes each so as to keep the attention of the 

kids.  Additionally, we received feedback from advisors, PAL and NECA contacts, and modified the 

videos to improve their effectiveness.   
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Implementation: The links to the videos (below) have been sent out to the 20 Philadelphia PAL centers 

and will be shown periodically into the future. 

 Link for Elementary-Age Students: https://www.youtube.com/watch?v=67fyTyvJTpU&t=15s 

 Link for Middle and High School-Age Students: https://www.youtube.com/watch?v=l3WnmambDAI  

   

Volunteer hours: The in-person volunteering aspect consisted of three site visits by a total of 13 team 

members.  This presence totaled to 42 in-person hours not including travel time. The majority of our 

volunteering hours were done remotely including the organization of outreach events and the 

development of the energy efficiency videos for PAL to share with its users and guests at all of its 

locations. We cannot know exactly how large of an audience will be reached by our videos, but we do 

know that there are 10,000 active participants in PAL programs across Philadelphia, and the videos 

will reach them at least once. Therefore, we can estimate that, at a minimum, our videos will provide 

500 hours of volunteering (10,000 people * 3 mins/ video = 30,000 mins, or 500 hours). 

 

 

Site Visit 1 Site Visit 2 Site Visit 3 Organization / Videos Total Hours 

4 hours 28 hours 10 hours 85 hours 127 

Figure 25: Volunteer hours 

 

Feedback Letter from Client: We have been delighted to interact with the Cozen Center staff and 

PAL leadership in the devleopment of this project.  We were honored to receive the attached letter of 

appreciation from Pat Winner, the Chief Development Officer of the Philadelphia Police Athletic 

League. 

https://www.youtube.com/watch?v=67fyTyvJTpU&t=15s
https://www.youtube.com/watch?v=l3WnmambDAI
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Outreach   

Articles 
“Penn State Students Help Cops Help Kids”  

The Daily Collegian (Penn State Newspaper - to be published) 

Stall Stories at the College of Earth and Mineral Sciences – published (see Appendix 4.1) 

 

As school winds down, the Penn State National Electrical Contractors Association (NECA) student 

chapter is gearing up for the 2018 Electri International Green Energy Challenge (GEC). The GEC is an 

annual competition in which NECA student chapters across the country combine their university 

training and industry knowledge to help a local organization improve energy efficiency in their 

building.  “A lot of people think of energy efficiency as an afterthought”, said sophomore Nisha 

Labroo, “but making an inefficient building efficient will cut costs and greenhouse gas emissions in 

vast amounts.” The competition focuses on working with community partners in 5 areas: energy 

efficiency, lighting, construction management, solar, and outreach. It is the goal of the first 4 teams to 

assess the building for areas of improvement, while the outreach team manages the volunteering and 

communicative aspects of the project.   

Penn State students chose the Samuel D. Cozen Police Athletic League (PAL) center in Philadelphia 

as their building for assessment. The Cozen Center is a safe place for kids from ages 6 through 18 to 

learn and be active after school on a daily basis. PAL centers also provide tutoring services and 

character development instruction for students of all ages, mentoring programs for young children, and 

college scholarships for young adults. Upon initial inspection, “The building itself was wholly 

inefficient and stood in stark contrast to the services offered there”, said project manager Liam 

Cummings.  Through this competition, the team hopes to raise awareness for the importance of energy 

efficiency, as well as to shine a spotlight on the incredible work done at PAL centers across the United 

States. “These officers are committed to providing real opportunities for children living in inner city 

environments”, said junior Ricky Alvarez. Since the PAL program has been implemented in 

Philadelphia, there has been a significant decrease in juvenile arrests as well as an increase in the 

number of young adults pursuing higher education.  

Penn State NECA would like to give a special thanks to Pat Winner, Chief Development Officer at the 

Police Athletic League of Philadelphia and Officer Cedric Jones of Southwest PAL for making this 

partnership possible. Thanks to Helen Levins of NECA Penn-Del-Jersey and Joelle Salerno of the 

Western PA NECA chapter, as well as Mark Stutman of Penn State University, Gabrielle Reese of 

Sprig Electric, Jeff Simpson of Riggs Distler, Andy Mackey of Protogen Energy, and Ryan Holleran 

of H. B. Frazer Co. for their professional assistance in this endeavor. The team eagerly awaits the 

reception of their 2018 Green Energy Challenge proposal and hopes to present their findings at the 

conference in Philadelphia this fall.   

 

 

 

 



 

 

2018 Green Energy Challenge                        Penn State / Cozen Center Page 39 

      

 

Outreach    

Interaction With NECA  

This proposal would not have been possible without the time and expertise afforded to us by our local 

NECA contacts.  The Penn-Del-Jersey NECA chapter generously made themselves available to the Lion 

Power team whenever we had questions or needed advice. We were able to therefore correspond weekly 

with Penn-Del-Jersey NECA via e-mail and/or phone calls. They provided assistance with our energy 

audits by supplying tools and offering expertise on the readings, they gave us feedback on our proposed 

ideas, and they provided contacts for us to work with in nearly every aspect of our project. Additionally, 

a Penn-Del-Jersey representative (Helen Levins) was present at all group visits to the center to assist the 

team and ensure that we had all of the supplies and provisions we needed.  

NECA Penn-Del-Jersey put us in contact with the H.B. Frazer Company and Riggs Distler and 

Company Inc. These contacts answered some of our in-depth technical questions and provided us with 

feedback on our plan from an electrical contracting perspective.  Riggs Distler also assisted us with our 

solar portion by confirming the size of the solar array and offering us a professional quote of the labor 

and materials that would go into the installation. Ryan Holleran of H.B Frazer Co. attended our in-person 

volunteering day (April 13th, 2018) at the Southwest PAL center. Ryan was instrumental in the drafting 

portion of our proposal and gave us feedback on early drafts to assist us in creating a more professional 

final product. The energy efficiency team also received feedback from a former GEC team veteran and 

current Sprigg Electric Employee, Gabrielle Reese. 

The Western PA NECA Chapter also aided our group in the early stages of the competition by offering 

feedback on the plan itself and by making suggestions that would better suit our group.  

Sponsors and Acknowledgments  

Helen Levins, Government Affairs Manager at Penn-Del-Jersey NECA  

Ken McDougall, Business Development Manager, Penn-Del-Jersey NECA  

Mark Stutman, Assistant Research Professor at Pennsylvania State University  

Joelle Salerno, Government Affairs Director at Western PA NECA  

Pat Winner, Chief Development Officer at the Police Athletic League of Philadelphia  

Officer Cedric Jones, PAL Southwest Center  

Ryan Holleran, Project Manager at H. B. Frazer Co.  

Gabrielle Reese, Project Engineer at Sprig Electric  

Jeff Simpson, Operations Manager at Riggs Distler and Co., Inc.  

Andy Mackey, ProtoGen Energy Co-founder and Executive Vice President  

Somayeh Asadi, Penn State NECA Chapter Co-advisor 

David Riley, Penn State NECA Chapter Co-advisor 
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1. Energy Efficiency  
 

1.1 Monthly Energy Consumption 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Month Energy Consumption (kWh) 

Aug-16 5840 
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2. Solar  

2.1 ProtoGen HybridFAST- Revenues, Savings, and Expenses  
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2.2 Riggs Distler- Solar Installation Quote 
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2.3 Riggs Distler – Helioscope Annual Project Report 
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3. Construction Management 

3.1 Utility Bill Analysis 

 

Natural gas is used to cover both heating load and hot water energy consumption and electricity 

 is used to cover cooling, lighting, and equipment energy consumption. The total natural gas 

 consumption is 126,800 kWh per year and the total electricity consumption is 52,720 kWh per 

 year. As it can be seen, the electricity consumption during the cold season is considerably high 

 which explain the use of personal heaters in the office area.  
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4. Outreach 

4.1 Stall Stories - Published Article  

 


