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SECTION 1: EXECUTIVE SUMMARY

American Development Institnte (ADI) has been retained by the
Division of Energy Resources (MA — DOER) to prepare a scoping
energy audit for a number of muricipal buildings and school
department buildings for the Town of Tewksbury, Massachusetts.

This energy study for the Tewksbury John Wynn Middle School was
commissioned in order to identify cost-effective energy conservation
measures (ECMs) that would qualify for funding under the Energy
Conservation Improvement Program (ECIP). The ECIP may fund a 15§
portion of this project.

The ECMs recommended in this study, if implemented, will yield annual energy savings of
approximately $6,988, or 32,143 kWh and 179 MMBTU. These savings represent 4.3% of the present
annual energy costs of $160,846. With a total instalied cost of approximately $37,740, the overall project
payback is 5.4years. There may be utility incentives available from NGrid Electric Company, the electric
utility company, for lighting occupancy sensors and efficient lighting retrofits, which will improve the
retrofit payback to 4.3 years. In addition to the proposed measures, ADI recommends the facility
implement retro-commissioning to optimize the operationai efficiency of the building systems.

The costs, annual savings, and simple paybacks for the qualified ECMs are summarized in Table 1.1
below. Detailed descriptions of each ECM are presented in Section 3. To estimate cost savings, we have
used the school’s blended electric rate of $0.1231 per kWh and $16.90 per MMBtu for fuel. Savings
calculations are estimates only, based on field cbservations, building plans, interviews with school
employees, or assumptions based on ADI's experience on similar projects. Similarly, cost estimates were
made using .S, Means, vendor information, or ADI expetience.

Acknowledgements
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SECTION 2: FACILITY OVERVIEW

BUILDING DESCRIPTION

The Tewksbury Johm Wynn Middle School building was constucted in 1962 with
additions/modificatioins made in 2003, comprising a total of 106,230 f° of floor space. The building is of
masonry construction with a brick exterior. The operating hours for the building are Monday through
Friday from 7 am to 4 pm, with evening activities in the gym. The exterior windows dounble pane and are
in very good condition. The primary lighting systems in the school are newer technology fluorescent T8
fixtures, except for the gymnasium, which is served by metal halide lighting systems. Exit signs are LED.

The building is heated by a central hot water system that is supplied by two gas-fired fire tube boilers.
Terminal equipment consists primarily of unit ventilators in the individual classrooms, with associated
cabinet unit heaters, fintube convectors, and some heating and ventilating units. Administrative offices and
the library are cooled by window air conditioning units. Domestic hot water is provided by gas fired water
heater.

Temperature control systems are electric. A Honeywell Energy Management System (EMS) provides
supervisory and scheduling control and monitoring of the boiler plant and the HVAC systems. ADI staff
reviewed the operation of the EMS in the field including a review of the schedules implemented for
moccupied setback control. The building staff members are operating the EMS effectively with
aggressive scheduling in place to maximize efficiency.

The Annuval Energy Index (AEI) for the school, as shown in the Facility Energy Profile presented here, is
59,929 BTU/SE/Year. This value could be lower for a building of this type in the New England climate,
reflecting a relatively lower level of energy efficiency.
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Section 2: Facility Overview

Hot Water Boiler Plant

Energy Management System

ENERGY PROFILE

Based on the electric billing history for fiscal year 2006-2007, the total electrical consumption for the
school was 814,184 kWh, with a total cost of $100,201. Electricity is provided by NGrid Eleciric
Company. ADI hag utilized the average blended rate for the School of $0.1231 per kWh for our electric
energy saving calculations.

The facility utilizes natural gas for heating and domestic hot water, with an annual total of 34,830 ccf of
natural gas annually for a total of $60,645. ADI has used the average cost of $16,90/MMBtu for our
energy savings calculations.
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Section 2: Facility Overview

Table 2.1: Profile of Annual Energy Use
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Section 2; Facility Overview

UTILITY PURCHASING SAVINGS OPPORTUNITIES

There are a number of ways that the Town of Tewksbury can reduce their energy bills in addition to
energy conservation. They are outlined below.

Energy Procurement
Municipalities can derive large savings by employing a number of energy procurement strategies:

1. Electricity: Municipalities should consider getting their electricity supply from a licensed
electricity supplier.!

a. Real-time Pricing: The savings from a variable priced offering can be great because the
customer assumes the risk of price fluctuations. It is important for customers to
understand the risk and potential savings of a real-time index product as compared to a
fixed price contract by looking carefully at electricity usage during peak price periods
and comparing those trends to the elements of the variable priced offerings. In the event
that a customer’s usage tends to be during off-peak periods, large savings can be derived.
Suppliers should be asked if they have a real-time rate and be requested to give an
estimate for what a customer would have paid in the last year using the customer’s
specific usage data, indicating the supplier’s charge (in $kWh) for such a product and
other charges that may apply.

2. Aggregation: It is recommended for municipal offices to aggregate as many electric and gas
accounts as possible when going out to bid for energy procurement coantracts. In some cases,
municipalities have benefited even more by aggregating with other bordering municipalities.

Demand Response

ADI has determined that the Town of Tewksbury may be a good candidate for enrolling in the ISO New
England Demand Response Program. This program pays customers for reducing their demand by at least
100 kW when called upon. This location may not be individually eligible but could be included in an
aggregation of all the Town of Tewksbury accounts, if acceptable to the ISO New England Demand
Response Program.

e There are a number of ways that customers can reduce their load when called upon: onsite
generation, shifting usage to non event periods.

= ISO-NE usually calls upon participants depending upon the system conditions.-reliability and or
high prices. In 2007 there were three DR events and 10 in 2006,

s Response time depends on the program; either day ahead or within 30 minutes.

» Entities can enroll in demand response through their utility or a third party.

Forward Capacity Payments

ADI has determined that the Town of Tewksbury may be a good candidate for enrolling in the ISO New

England Forward Capacity Market. This program pays customers for reducing their demand by at least
100 kW during performance hours

Things to consider;

! A list of licensed suppliers can be found at the Dept. of Public Utilities Commission website:
httn://db . state.ma. us/dpu/qorders/fimElectricitvSuppliers. asp
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Section 2: Facility Overview

¢ There are a number of things that customers can enroil: onsite generation, shifting usage to off
peak periods.

e The measure (or project) enrolled must be metered or verified to demonstrate the customer’s
demand was reduced during the performance hours.

¢ Energy efficiency measures that received a rebate from the utility are NOT eligible.
Tt is recommended for entities to enroll in FCM through their utility or a third patty; this reduces
the payment, but, requires less attention from facility managers.

It is recommended for the proper representative to contact the Division of Energy Resources to leam more
about opportunities for the Energy Procurement, Forward Capacity Market, and Demand Response.
These programs would apply to the aggregation of all buildings in the Town of Tewksbury.

Tewksbury John Wynn Middle School ECIP Energy Awdit 7
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SECTION 3: ENERGY CONSERVATION MEASURES

This section describes all the ECMs that are recommended for inclusion in the ECIP. The selected
measures meet the cost-effectiveness criteria of the program, and are eligible for funding under the ECIP.

The following measures were considered in our evaluation:

8
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Section 3: Energy Conservation Measures

RECOMMENDED MEASURES

Based on the scoping audit and analysis, ADI recommends that the following Energy Conservation
Measures be further evaluated with a detailed study. ADI believes that the implementation of these
ECM’s will provide a relatively short simple payback period.

Retro-Commissioning
Measure Description

ADI proposes that facility personnel enhance the operation of the HVAC and lighting systems in the
buildings by providing complete Retro-Commissioning of the existing control and operation of the
systerns in the building. While the systems that serve the building were most likely commissioned at
startup, it is our experience that regular post-commissioning or Retro-Commissioning i8 required in order
to ensure that the HVAC systems are properly optimized and adapt to changing building requirements.

Commissioning is a systematic process to ensure that ail building systems and controls perform
interactively according to the current operational needs of the building cccupants/users while operating at
peak energy efficiency. Commissioning activities involve actual performance review and testing with
upgrades and changes to building control strategies as necessary to meet the building performance
requiremenis.

When commissioning of existing building conirol systems is properly executed, substantial operational
cost savings opportunities can be identified. Effective commissioning has been proven to increase the
energy efficiency of buildings with more complex HVAC systems and controls by as much as 5% to
10%, with lower savings resulting from less complex systems. Improved integration and optimization of
the building systems will also result in improved comfort and operation of the buildings in addition to
increases in energy efficiency.

Implementation of Retro-Commissioning will involve the following scope of weork:

1. Gathering all available existing information on the existing systems and controls, including

drawings, specifications, control point listings, control sequences, schedules, and control
hardware specifications.

2. Interviewing building operating staff and building users regarding the current operation of the
buiidings, noting any potential problems with temperature, humidity, indoor air quality, and areas
where improvement is required.

3. Reviewing existing operating control sequences and observe the operation of HVAC system
components, including fans, pumps, chillers, heat exchangers, and cooling towers, and
comparing existing operating scheduics, ventilation rates, pressures, temperatures, etc to
specifications and plans.

4. Using portable data loggers and the data logging capabilities of the ¢xisting systems to gather
operating data to analyze the operation of the existing systems.

5. Based on the above steps, developing a list of recommended improvements to each system or
subsystem to improve overall performance and efficiency. Improvements may include control
sequence changes and/or additions of control and monitoring points.

6. Revisiting the above Retro-Commissioning process seasonally to cover the heating season, the
cooling season, and in-between seasons.

Retro-Commissioning guidelines, published by the American Society of Heating, Refrigerating, and Air
Conditioning Engineers (ASHRAE), The United States Green Buildings Council (USGBC) and Portland
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Section 3: Energy Conservation Measures

Energy Conservation, inc. (PECI), can be utilized in the performance of the Retro-Commissioning
PTOCESS.

Economic Summary
The following table provides an economic summary of this ECM.

e v g

0 | 179 S 3032[810630] 35 1S  -[$10630] 35

ECM 87: Use High-Efficlency Fluorescent Lighting
Measure Description

The existing lighting system in the gymnasium consists of 400 Watt metal halide fixtures. The
replacement of these existing fixtures with new T35 HO systems would provide significant annual energy
savings in addition to improvements in light levels and will also offer instant start to 100% light level,
which is currently not available with the existing metal halide fixtures.

With an investment of $22,620 and estimated annual energy cost savings of $3,128, the payback for this
retrofit will be 7.2 years. Incentives of approximately $7,820 may be available from National Grid USA
to improve the simple payback period for the retrofit to 5.5 years.

Economic Summary

[ECM87

25,415 : - 3,128 |

ECM 91: Lighting Control—Install Occupancy Sensors

Measure Description

The existing metal halide fixtures in the gymnasium require a warm up period before the lights operate at
full lighting levels, requiring the fixtures to be operated for more hours than the gym is actually operated.
Typically, the lights are turned on in the momings and left on all day, regardless of the space usage.
Retrofitting the gym lights to T5 technology will allow the lights to be controlled by occupancy sensors,
which will greatly reduce the hours of operation. Incentives may be available from Nationat Grid USA. to
improve simple payback periods. Costs and incentive calculations are based on fixture mounted sensors.

Economic Summary
The following table provides an economic summary of this ECM.,
. o

. 6,728
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Section 3: Energy Conservation Measures

MEASURES CONSIDERED BUT NOT RECOMMENDED

ADI reviewed the systems in the school and considered a number of potential Energy Conservation
Measures (ECM’s). Based on a preliminary review, most of the possible ECM’s were deemed to be not
applicable for implementation due to long payback periods:

Boller Replacement

The existing space heating boilers and domestic water heater are only 5 years old and fairly efficient.
They could be replaced with higher efficiency equipment to reduce fuel usage, however, due to the high
capital costs involved in replacing boilers, the simple payback period would likely be in the range of 20
years.

Motor and Variable Frequency Drive Installations

In some facilities, the installation of premium efficiency motors and variable frequency drives (VFD’s)
can reduce energy costs. In the case of the High School, the existing electric motors that drive the HVAC
systems are of relatively small HP. Generally, smaller HP motors do not lend themselves to costeffective
motor and VFD retrofit opportunities.

Lighting Fixture Retrofits

Classrooms, Corridors, and Office Areas ~ The existing lighting systems in these areas consist primarily
of fluorescent lighting fixtures with T8 lamps and electronic batlasts, While newer high performance T8
systems would use somewhat less electricity, the small annual energy cost savings would not justify the
retrofit costs. Care would have to be taken to ensure that light levels would be maintained. ADI
recommends that new higher efficiency T8 systems be considered when the existing lamps and ballasts
have reached end of life and require replacement.

Tewisbhury Jokm Wimn Middle School ECIP Energy Audit 15
American Development Institute Mav 15, 2008



