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ABSTRACT

This paper will showcase the energy management
program at the Walt Disney World Resort. From
innovative intranet-based energy information systems to
employee involvement and award programs, Disney's
approach to managing utilities has been both successful
and sustainable. The focal point of the energy
management program isthe use of several intranet-based
utility monitoring programs which graph and report utility
metering information, report on utility plant operation,
detail energy management system settings, and track the
results of energy saving projects.

ENVIRONMENTALITY

At Disney, the energy management is part of a larger
corporate effort called Environmentality, which is a way
of thinking, acting and doing business in an
environmentally conscientious way. Walt Disney
World's Energy Star Program is part of that commitment.

On August 27, 1996, the Walt Disney World Co.
established a partnership with the Environmental
Protection Agency (EPA) to save energy. The EPA's
Energy Star Buildings Program was used as a framework
and methodol ogy for the Energy Management Program at
Walt Disney World. Numerous energy conservation
projects have been implemented that have resulted in
significant energy and cost savings.

ENERGY STAR PROGRAM HISTORY AT WDW

The Green Lights Program at Walt Disney World was
completed in December of 1998. Over 17 million square
feet of facilities were upgraded. The annual electrical

savings amounted to 46,000,000 kwh - the equivalent
electrical usage at Disney's Anima Kingdom Theme Park
during itsfirst year of operation!

In 1997, an innovative intranet-based computer program
called the Utility Reporting System was developed to
publish utility data and make sub-metering more
effective. By continuously "shining a light" on utility
usage at each facility, utility costs are minimized by
providing timely and informative reports. The vision to
develop an "intranet-based energy information system"
was long before there were comparable commercialy
available programs and services that are common place
today. The Utility Reporting Systemand nine other spin-
off programs continue to be used everyday by Users
throughout the Walt Disney Company. The Utility
Reporting System is now used at the Disneyland Resort
in California and the Disneyland Paris Resort, which is a
testament to its simplicity, low cost of operation and
value to Users throughout the Walt Disney Company.

Next, for the Building Tune-Up step, a systematic
process to evaluate building systems and measure their
utility usage was developed. Building Tune-Up (BTU)
Teams were formed from Engineering and Operations to
review the energy management system
operation/programming.  Finetuning the  Energy
Management System configuration and continuously
watching the utility consumption levels through the
Utility Reporting System resulted in  reductions of 3
15% in facilities reviewed to-date.

In October 1998, Walt Disney World Co. began the
implementation of numerous cost-effective energy saving
projects. Projects included (1) Compressed Air System
Optimization (2) Hot Water Boiler Controls (3) Variable
Speed Drives (4) Demand Ventilation Control (5) Energy



Management System Upgrades and (6) Utility
Submetering Systems. Cost-effective energy saving
projects continue to be implemented today, which
indicates Walt Disney World’s commitment to the
Energy Star Program.

Combining al the Energy Star Buildings Program efforts
to-date have resulted in a savings of over 3.7 million
dollars in avoid energy cost (a 44% Interna Rate of
Return (IRR)) and annual reductions of approximately
94,000,000 Kwh's (electricity) and 578,000 Therms (natural

gas).

The Walt Disney World Energy Management program
has been showcased in over 20 presentations at various
conferences and meetings throughout the country.
Feedback from the conference participants has indicated
that the presentations have been well received.

CONTROL & MEASURE - THE KEY'S TO
SUSTAINABLE ENERGY MANAGEMENT

There are two key systems that make the Walt Disney
World energy management program a success:. (1) energy
management system and (2) energy information system.
Both systems are needed to have a sustainable energy
management program.

Energy Management System

The energy management system (EMS) is used to control
energy consuming equipment — primarily used for
heating, ventilating and air conditioning (HVAC)
equipment. The EMS at Walt Disney World has been
upgraded to provide access through our corporate
intranet (see figure 1). This has enable the following
benefits:

1. Review of EMS field panel programming and real-
time operation can be made “globally” through from
any Personal Computer (PC) on the corporate
network.

2. EMS data is stored on network servers that are
maintained by the Walt Disney World Information
Services group. Backups of this data are made daily.

3. Automatically reset of equipment time and setpoint
schedules is made daily from a server-side control
program.

4. Datacollection for both EMS point trends and utility
meter data can be collected and stored on the EMS
Servers. The Energy Information server reads these
fileson adaily basis.

Energy Information System

The philosophy, "If you can measure it, you can manage
it", is a critical to a sustainable energy management
program.  Continuous feedback on utility performance
pinpoints problems in the energy management system
that needs attention.

The Energy Information System used at Walt Disney
World is based on a standard database management
system and uses custom programs to (1) gather the data
from all data sources and (2) publish the data on the
Disney Intranet. The advantage of this approach is that
the programs can be customized to collect all utility data
— no matter its source — from a variety of existing EMS
and other utility monitoring systems.

The Utility Reporting System (URS) was developed to
provide a means to "publish" utility metering information
and track the results of energy saving efforts using the
Disney intranet.

A key feature of the URS is the ability to send a “virtual
utility bill” via email showing the monthly utility billing
data. Thisreport shows all utilities for one business unit
and a comparison to prior-year month data and also to
the current month utility budget. The report shows both
the current month comparisons and also a year-to-date
comparison. By creating an HTML-based report, links to
graphs can be embedded into the report to neke it more
visual (seefigure 2).

Hourly data collected from EMS and power monitoring
systems is updated daily into the URS. A daily utility
report is created for each business unit and emailed to
the Users to help them track their utility usage on a daily
basis. Using HTML-based email reports allows the
tabular report to link to graphs showing daily and
monthly utility profiles. Users view the reports using
their email program (Microsoft Outlook) and are able to
produce graphs by simply clicking on a hot-linksin the
email. Sending email on utility usage helps to increase
employee participation in reducing their facilities energy
consumption.

BUILDING TUNE-UP-WHERE THE MONEY 19

The Building Tune-Up (BTU) is step two in the Energy
Star Buildings program and is a process to make sure that
al energy-consuming systems are working as efficiently
aspossible. The BTU process has the following goals:



Reduce Utility Consumption by optimizing air
conditioning and lighting time schedules and

setpoints
Improve EMS Performance by improving Energy
Management System Programming &

Documentation

Identify Corrective Action Items by monitoring
HVAC System operation

Measure Utility Savings by using Utility Reporting
System

The most effective way to perform aBTU at afacility isto
organize a BTU Team. This team is comprised of the
following members:

Facilitator:
Energy Management Engineer
Team Leaders
Maintenance
Productivity Manager
Members
Operations
EMS Vendor Support (if needed)

Initially, meetings are held once a week for one hour.
This doesn’t seem like much time, but a slow and steady
pace is best for this type of work. Most of the detailed
work actually is spent between the weekly neetings
reviewing and documenting the EMS programming,
setpoints and operation.

Each building and each HVAC system is evaluated one
system at a time until al of the systems have been
reviewed and everything isworking properly.

Two programs were developed to assist the BTU
process. The Facility Time Schedule (FTS) program
manages the equipment time schedules and temperature
setpoints using a server-side program and automatically
resets time schedules & temperature setpoints on a daily
basis. We have found that without an automatic reset
program, the time schedules and setpoints will eventually
get changed away from their optimal settings.

The Building Tune-up System (BTUS) is a web-based
program that was developed to provide Users a view
into the EMS control settings, without actually having
access to the EMS. The features of this program are
shown below:

HVAC eguipment and area serviced (color coded
floor plans of area serviced are used, if available)
Equipment time and setpoint schedules — both
desired and actual

Action items for follow-up repair for each HVAC
system.
Links to EMS trend graphs and utility consumption
history

The Building Tune-Up process is one of the most cost-
effective energy management projects available. At Walt
Disney World, the amount of savings attributed to the
Building Tune-Up process was almost equal to the
savings resulting from the Green Lights Program at a
fraction of the cost (see figure 3).

ENERGY MANAGEMENT PROJECT TRACKING

The Project Tracking System (PTS) was developed to
keep track of energy conservation project results. This
program was created to prepare executive management
reports on the cost-effectiveness of the energy projects.

The PTS provides the project scope, the annual energy
consumption and dollar savings, the cost of installation
and the internal rate of return for the project. Reports can
be displayed by business unit or on a particular type of
conservation project across all business units.

By developing the PTS as a web-based program, Users
using aweb-browser can produce reports showing up-to-
date energy reportsfor their areas.

EMPLOYEE AWARENESSPROGRAMS

Energy Star Team Meeting

Cast members that participate in the Walt Disney World
Energy Management Program are part of the “Energy Star
Team”. The Energy Star Team meets on a monthly basis
and is comprised of membership from the parks, resorts
and support areas throughout the Walt Disney World
Resort.

The Energy Star Team meeting provides a great
opportunity to share and discuss best practices among
the team members. This meeting also provides a good
opportunity for vendors to present their products to
everyone involved with energy management in one
meeting..

The Energy Star Team is also agood venue for providing
small doses of training on the operation of the custom
web-based programs.



Energy Star Awards Program

The Energy Star Awards Program was devel oped to:

1. Increase the awareness of energy usage in our
Management and Cast Members,

2. Establish a method for recognizing and rewarding
positive energy conservation efforts and,

3. Tokeep energy conservation simple and fun.

Since the utility meter information is readily available in
the Utility Reporting System a report was created to
provide feedback on how well each area was doing
relative to prior year usage.

A spirit of competition is created by ranking each area
based on the percent change from prior year Those
areas that have reduced the most would rise to the top of
this list. Relying on the idea that “nobody wants to be
on the bottom of the list”, the awards recognize those
areas that are at the top of this and identifies those areas
on the bottom in need of improvement.

Each year a report is generated to show the award

winners (See figure 4). Awards are presented as part of
the annual Environmentality awards breakfast and the

details of the winners efforts are highlighted in the Eyes
and Ears - the Walt Disney World cast newspaper.

FUTURE PROGRAM ENHANCEMENTS

Utility Analysis Program

Work is being completed on a new web-based program
called the Utility Analysis Program(UAP). The purpose
of the UAP isto allow Users to graph and report building
energy consumption patterns based on actual utility
submetering data for different types of buildings. The
UAP will provide actual utility consumption profiles for
validation of utility design parameters and simulation
models. The UAP will also alow detailed utility
alocations to be made for each facility based on
submetering data and/or monthly utility billing data.

Chilled Plant Delta-T |mprovement

The delta-t of achiller plant is defined as the difference
between the supply and return temperature of the chilled
water. Most chiller plants operate at a lower than
designed delta-t and seem to have lower delta-t astime
passes. The resulting poor delta-t effectively reduced

the capacity of the chiller plant and also increases the
pumping energy required for the higher chilled water flow
rates.

Work is underway to study and evaluate ways to
increase the delta-t at each facility the central plant
serves. In many respects, this is a similar process to
what is done during the Building Tune-Up. However, the
focus of the delta-t study isto look for excessive chilled
water flow and bypass.

Daily reports have been created to continuously monitor
the delta-t for each facility served by the central plant.
The web-based report is emailed to maintenance cast
members so they can focus their attention on poor
performing facilities. Likethe Building Tune-Up process,
routine scheduled meets keeps the process moving
forward in aslow and steady pace.

CONCLUSION

Environmentality is part of our way of life at the Walt
Disney Company. Energy management is good for the
environment and make good business sense too.

The effective use of Energy Management Systems and
the development of innovative energy information
systems have resulted in a sustainable energy
management program at Walt Disney World. Asthe Walt
Disney World Resort continues to expand, these
programs will continue to play an important role in
lowering energy costsin both new and existing facilities.
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Figure 1: Disney’s Energy Management and Energy Information Systems
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Figure 2: Utility Reporting System — Monthly Utility Analyss
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Figure 3: Walt Disney World's Energy Star Program Results
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Figure 4: Walt Disney World's Energy Star Awards Program
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