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3l Tannery Project - Year 2+

Sustainable Operations maintaining our 2nd Year of Net Zero Electric Operations and
Energy Star 100 scores... Moving on...

As discussed in last year's article(") the “31 Tannery Project” is the first commercial building in the US to produce all of its own electricity through a
renewable power source. The nationally recognized, award winning project has actually produced in excess of a month’s surplus of green energy for
others to use. The surplus power is now being used to charge plug in hybrid electric vehicles (PHEV) in Ferreira’s fleet. The 31 Tannery Project also
served as an incubator for Noveda Technologies™, a real-time energy monitoring product that provides end users with a clear concise snapshot of
their facility’s energy usage and avoided cost and consumption.

Articles Since we moved in to 31 Tannery in May 2006, more than two and a half years has passed. The building, which serves as
the corporate headquarters for the Ferreira Companies and Noveda Technologies™, located in Branchburg, NJ continues to
Interviews evolve and serve as a “living lab” and a “hands on” showcase of energy efficiency (EE), renewable energy (RE), and
Rel monitoring and visualization systems (MV). The building performance continues to exceed expectations.
eleases
New Products The ability to maintain long term and sustainable operations requires feedback to the building designers, operators and
\ occupants. This is the power of monitoring and visualization systems running in parallel with energy metering and direct
Reviews digital control (DDC) systems. These systems can take the form of handheld, laptop or desktop web-based displays or wall or
Blogs free standing kiosks. In any and all of these display devices the key is simplicity; providing detailed and complex data
9 presented in an easy to understand graphic in real time so the user may confidently take action.
Sponsors
: On July 12, 2008 another important milestone was met with the second year of net zero electric operation. For the second
Archives year in a row, the 31 Tannery Road building produced more electricity than was consumed on an annual basis and
maintained an Energy Star Buildings rating score of 100.According to the Energy Star Statement of Energy Performance, our
Past lssues facility’s site energy intensity was 23 kBtu/ft2/year versus an industry average of 141 kBtu/ft2/year and an Energy Star 75
Heme building of 107 kBtu/ft2/year. From this analysis the 31 Tannery Road building is 84% below average in site energy and 79%

lﬂ;i';en it :om;';

below an EPA Energy Star 75 comparable building.

I to lighting ;,a* We were able to achieve such comparatively low energy intensity ratings and CO2 emissions because our facility
energy, it's okay implemented high efficiency HVAC equipment and real-time continuous energy monitoring. Any abnormalities in equipment
Y. tobea operation were instantly seen from Noveda Technologies™ real-time monitoring software, allowing us to react quickly and
control remedy irregularities before they could detrimentally affect our overall energy consumption profile. We would not have been
freak! able to score another 100 energy performance rating if we waited for the monthly utility bill to arrive.

orsety

31 Tannery Project

ENERGY STAR

Energy Use Intensity (EUL): 23 KBTU/sfivr
Percent CO; reduction: 82%

ENERGY STAR rating (actual): 100
Energy savings: 3,403,655 kBtu

€Oy savings: 201 tons CO; per year

Space type:

Total Square Footage: 41,508 SF
Energy Cost/SF: $0.49 Per square foot
{wio SRECs) or

-$1.11 Per square foot (with SRECs)
SREC= Solar Renewable Energv Credits

http://www.automatedbuildings.com/news/dec08/articles/noveda/081125031404noveda.htm

How's my building doing?

15,318 SF Office
26,190 SF Shop
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Ferreira 31Tannery 41 508 SF Uttiliny Data shows synergistic effect from
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Annusl Avoided Erssions (NJ Region 2)
Savings from BASE

Electricity 758,152 Lb-CO2
Matural Gas 354 549 Lb-CO2
Total 1182702 Lh-C0O2

518 Metoc Tons CO2

The success of the energy efficiency, renewable energy and monitoring & visualization systems can be seen in the graph below which compares
how the building performs in accordance with various baseline metrics. The most dramatic point is the actual cost to operate the building after
covering the monthly electric and gas utility bills and accounting for the solar renewable energy credits (SRECs). This shows that the 31 Tannery
Road building actually nets a very conservative $1.11 per square foot per year after covering all electric and natural gas utility costs.

31 Tannery — Showing the savings of Energy Efficiency (EE) and
Renewable Energy (RE) with Real-time Monitoring and

Visualization....
§2.49/5F
3 $103,355
S231SF |ngustry S2.10/SF
$95,883 Average
R B T T Y,
Star (75] $1.58/SF i
3 e $141,957
A . Savings from
— i $0.49/SF Base to Actual
$20.339 -
Actual {w/o SREC) - 53.42’ SF per
' year!!!!
0 -
Instead of spending
I $2.31/SF on utility bills, =~ == __________ r
we eliminated our utility Actual [WISREC)
- §46.074
cost and then went on to - §1.11/SF
-2 generate $1.11/SF per
year!

Mol ,l"_'

SRECS Solar Frgreaily Eraigy Crsstn

Using SREC coosérvative prico S235°SREC '
31 Taieery = 41,508 5F

On February 13, 2007 Governor Jon Corzine of New Jersey signed Executive Order 54 that calls for an aggressive reduction in Greenhouse Gas
Emissions. The goal is a stabilization of greenhouse gas emissions at 1990 levels by 2020 and a further reduction of 80% below 2006 levels by
2050. The 31 Tannery Project met and exceeded the 2050 level in 2007, and continues to maintain this reduction.

The monitoring and visualization system is salient to assisting us in continuing to meet our goal of reducing our carbon footprint. This requires that
we constantly track and display how we are doing. The real-time screen snapshot below was taken Monday, November 24, 2008 at 10:05AM. This
screen shows how we are doing on reducing our carbon and energy footprint for 31 Tannery for electricity and natural gas for the last 365 days.

http://www.automatedbuildings.com/news/dec08/articles/noveda/081125031404noveda.htm 11/9/2011



AutomatedBuildings.com Article - “31 Tannery Project” — Year 2+ Page 3 of 4

31 Tannery Praoject =
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What is our CARBON footprint and ENERGY footprint?

METRIC TONS of CO
our bullding to b

(CARBON footprint

71,2881 acres
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We've also taken the opportunity to update the equation of our success at the 31 Tannery Project, from

Energy Renewable  Monitoring &  NET
Efficiency , Energy 4 Visualization — ZERO
(EE) (RE) (MV) Electric

To an expanded equation that includes B2V, Building to Vehicle operations...

Energy Renewable  Monitoring &  Solar Powered NET
Efficiency , Energy 4 Visualization - Plug-In Hybrid - ZERO
(EE) (RE) (MV) Vehicle (SPHEV) ~  Electric

We have a fleet of hybrid vehicles here at 31 Tannery from various manufacturers. A 2008 Toyota Prius was recently converted to allow for solar
powered plug-in hybrid vehicle (SPHEV) operation.

We are starting to tabulate our preliminary results from this conversion and using our NovedaTM mobile energy lab unit to monitor the electrical
energy from the building to the modified Toyota Prius.

http://www.automatedbuildings.com/news/dec08/articles/noveda/081125031404noveda.htm 11/9/2011
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_i_ﬁ :Ann ual Figures based on:
17 Annual Mileage = 15,000
18 Fuel (3/gallon) = 52.00

11 | Conversions:

23 1 gallon of gasoline = 125,000 btu
23 1 gallon of gasoline =36.6 kW
|24 |1 kWh =0.0273 gallons of gaseline

26 Definitions:
|27 HEV - Hybrid Electric vehide
28 | SPHEV - Solar Powered Plug-in Electric Vehide

Here’s a snapshot of a plug in hybrid electric vehicle recharge cycle using 5.4 KWh of solar energy.

References:

(1) “31 Tannery Project” November 2007

First Net Zero Electric commercial building in the U.S.

A Post Occupancy Review, Observations & Lessons Learned
http://www.automatedbuildings.com/news/nov07/articles/ferreira/071025124909tannery.htm

2008 SPHEV Toyota

11721/

] A | B | c [ _ E | £ (5 H i
1 2008 SPHEV Toyota Prius Trip Summary
e
ik Trip# “Start End Miles | kWhof Charge | Gallons of Gas Used MPG kBtu/mile | % Energy Contributed by Solar
4 1 11/12/2008 L1/17/2008 218.3 17,033 4145 3.1 2.62 L%
5 2 11/17/2008 11/21/ 2008 196.0 1] 5.076 8.6 3.34 0.0%
&
T
<
2 .
10 2008 HEV Toyota Prius vs. SPHEV Toyota Prius
5
12 Car Combined MPG | Annual Gas Usage | Gallons) | Lbs of €O % Reduction in €O2 Cost fmile % Reduction $/mile | Annual Fuel Cost
1: HEV I6.6 1885 7,516 ] 50-.95 ' £776. 90
14 SPHEV 53,1 282.7 5,485 27.2% 50.04 7.2 5565.48
15
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Intelligent controls for HVAC, Lighting, and Energy Management
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