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Part A Introduction

This part of the manual explains why the manual was prepared and its role in assisting de-
velopers and promoters of district systems with their promotion activities. Important terms
are defined related to the preparation of a promotion plan.

Section 1 Promotion Achivities in Support of Distnict Systems




1 Promotion Activities in Support
of District Systems

1.1 Purpose of This Manual

Dhstrict heating and cooling (DHC) sys-
tems are a well proven approach for meet-
ing the thermal epergy requirements of
buildings in an efficient and reliable man-
ner. DHC systems compete in the market
for thermal energy services with individ-
ual building technologies. Competitive
success for DHC is determined by the ex-
tent to which the district system approach
is preferred by decision makers to individ-
ual building heating and cooling options
which are available.

The irstallation and operation of DHC sys-
tems can provide significant economic, en-
ergy and environmental benefis o the
community in which they are located as
well as to the customers of the system. Both
the extent and desirability of these social
benefits are being increasingly recopnized
by many national governments. This recog-
nition has been translated into support lor
DHC systems by many governments and
energy-related organizations.

In recent years, the Intermational Energy
Agency (IEA), through the District Heat-
ing Implementing Agreemimt, has pro-
wvided support to many  technology
development projects related to district en-
ergy systems. The technology develop-
ment projects supported by the IEA and
national governments have made signifi-
cant contributions related to technical is-
sues of DHC system design and operation.

It has become increasingly clear, however,
that the most significant obstacles to the
implementation of new or expanded dis-
trict encrgy systems can come from insti-
tutional rather than technical issues. The

goal of this district energy system promo-
tion manual is to address one set of institu-
tionmal issues, those which are related to the
effective promotion of new or expanded
district systems

Proponents of major district system pro-
jects may work for several possible types
of organizations. In many cases, the gen-
eral manager of an existing system will
take the initiative to identify a major ex-
pansion project. In other cases, an older
system which requires renovation may be
Furd'ta.-md and revitalized by a DHC com-
pany. Other project proponents may be
elected officials or administrative manag-
ers within municipal governments.

What all of these project proponents have in
commen is the challenge of gaining support
for their district system concept from a di-
verse group of organizations whose inter-
ests may be affected by its implementation.
Many different types of organizations, such
as municipal governments, utilities, owners
and managers of lange buildings and private
developers, are affected by district systems.
Each of these organizalions has its own
mandate, interests and method for making
commitments for capital investments. Each
also has its perceptions and, in many cases,
misperceptions of district heating and cool-
ing systems.

A major challenge exists, therefore, for the
praponent or “champion” of a district sys-
tem project te gain the acceptance and
support from this diverse set of organiza-
tions for a project being proposed. Simi-
larly, an established DHC system must
also maintain support for its ongoing op-
erations from those groups whose interests
it affects.




Promotion Activities in Support of District Svstems

Caining, support for a new district system or
maintaining support for an established system
requines the effective promotion of the benefits
of the district svstem approach in general and
the proposed or established DHC system in
particular. More specifically, the proponent
must dearly and oedibly commudcate the
ways in which district systems can contribute
to meeting each group's seli-interest.

Most of the people who are involved with
district heating and cooling have a sound
understanding of the technology and are
eager to operale a business which pro-
vides efficient, reliable thermal energy to
their subscribers. However, many do not
have experience in marketing and promo-
ton and have difficulty seeing themselves
in the role of promoters. 1t is not surpris-
ing that the business disciplines required
to organize and deliver activities to per-
suade others of the merits of district sys-
tems are quite different from the technical
disciplines required to plan, install and op-
erate the system itself.

The [EA has theretore identified the need o
provide practical assistance o those people
who are attempting o solict suppornt for pro-
posed or established district energy systems.
The most useful form for this assistance has
been judged to be a promotion mamual.

The purpose of the promotion manual which
follows & o help promoters and developers
first identify the groups which must be ap-
proached and then organize a set of targeted
promastion activities which will communicate
the most factual and persuasive evidenoe
available. Through these activities, the pro-
mition objectives of awareness, credibility
and ultimately support for the project being
developed can be achieved among, the target
groups and organizations.

In order to organize promotion activities, it
is important o understand that three types
of decisions determine the degree of success
of district systems in penetrating the market
for thermal energy services. These three

types of decisions provide the basis for or-
ganization of this manual:

« First, building owners must decide to
connect and remain connected to the
DHC network. They must be per-
suaded that their needs will be better
mit through connection o the district
system than through individual build-
ing systems. The decision process of
building owners and how promobion
activitics can influence this process ane
discussed in Part C of this manual.

« Second, the DHC system itself must be
conceived, implemented and supported
on an ongoing basis. For municipal sys-
tems, many organizations and business
firms, varous municipal government
departments, political officals and the
electric and gas utilities serving the com-
munity, ane affected by the implementa-
tion of a DHC system.

The decision makers in each of these
groups must be persuaded that a district
system represents a sound approach. The
steps associaled with the establishment
and continued viability of district systems
and the role of promotion in this process
are discussed in Part D

= Third, the attractiveness of district systems
to dedsion makers s strongly influenced
by government polides and programs at
the state/provindal, national and interma-
tonal levels. These policies and programs
can take several forms:

- Regulatory measures, such as en-
ergy efficiency standards or envi-
ronmental controls

Ecomomic  instruments, swuch  as
taxes, subsidies and price controls

- Informational programs,  which
distribute data on technologies or
provide moral support for tech-
nologies viewed as desirable. As
discussed in Part E of this manual,




Promotion Activities in Support of Distrct Systems

the net result of these policies and
programs can be either to enhance
or to inhibit the market prospects
for district systems.

1.2 Planning a Promotion
Campaign

The term “promotion” can have different
meanings in everyday usage. Furthermore,
it is possible to confuse promation with
the terms “marketing” and “sales.” For the
purposes of this manual, a simple defini-
tion of promotion will be followed, a defi-
nition which is consistent with that found
in marketing courses and textbooks.

Promotion consists of communication
which is initiated between district system
developers and operators and  those
groups whose interests are affected by the
district system operation. The purpose of
these communication activities is to influ-
ence the attitudes and decision behaviour
of these groups in order to maintain or in-
crease their level of understanding, accep-
tance and support for district systems. Due
to the nature of many promotion activities,
sales and public relations can be seen as
major components of promaotion.

Promotion can be seen as one of several ac-
tivities performed within the more general
function of marketing, In addition to pro-
motion, marketing is concerned with such
issiwes as thee determination of a district sys-
tem’s competitive positioning, setting priori-
ties  among  new customer  prospects,
establishing a customer service orentation
and managing the system’s pricing policy.

A promotion plan is required to organtze
an effective set of promotion activities. To
prepare a promotion plan, the developer
or operator of a DHC system must carry
oul four steps:

| Identity target groups for promotion
activities and understand their current
attitisdes and behaviour patterns.

2%

Establish realistic promotion objectives
based on current attitudes and behav-
tour patterns of the target group.

3 Select the specific promobion activities
to reach the objectives.

4 Utilize the most persuasive benefits and
examples in communication activities.

Each of these components of a promotion
plan is discussed below.

Target Group Attitudes and
Behaviour

The groups with whom communication
takes place are many and varied. When a
promotion effort is directed at a particular
group, it can be referred to as a target
group. As depicted in Figure 1-1, groups
can include:

Groups which provide resonurces to the
syshen:

Employees
Suppliers of Goods and Services
Customers

Capital Markets

G which provide the regulatory and
ﬁsm] mvimumﬂn:t and business direction
for the system:

» Public Authorities
o The System's Board

Groups  whose  attitudes  affect  the
syslem’'s suecess:

Employees’ Family and Friends

Mass Media

Potential Customers

Engineers and Architects

Interest Groups

= & & = ®

An additional group — competitors — is
also associated with the world within
which the district system operates. How-
ever, district systermns will rarely initiate
communications with this group.




Promotion Activities in Support of District Svsiems

Attitudes and Current Behaviour

The starting point for the development of a
promaotion campaign is to determine exist-
ing attitudes and behaviour patterns among
the DHC system's target groups. For exam-
ple, some groups may have no knowledge
of district systems, others may have misper-
ceptions about the DHC concept and still
others may be enthusiastic supporters

Clearly, the nature and extent of appropriate

i activities will vary for each of
these situations. Through formal and infor-
mal survevs of a cross-section of members
of each group, it is possible for a DHC sys-
temn proponent o identify and understand
the current attitudes and behaviour patterns
which affect DHC.

Promotion Objectives

The communication activities which com-
prise a promotion program should be
based on clearly stated objectives. These
statements of objectives can ensure that
there is a realistic expectation of what the
communication program secks to achieve
with each group of decision makers who
are targeted. Furthermore, when realistic
specific objectives are established, it is pos-
sible to measure the extent to which in-
tended results have been attained.

Approprate objectives for a promotion pro-
gram will vary depending on the nature of
currenl  attitudes and behaviour  found
among each target group. However, general
objectives can be established for new systens
or for established systems.

For new systems or systems which seck ma-
jor expansions, the general promotion objec-
tive can be expressed as follows:

« To establish awareness and  support
amorg those groups whose intenests are
atfected by a major district system progect.

For systems which are mature and well-es-

tablished, the promotion goals can be
stated as follows:

« To maintain support among those
groups whose ongoing  backing  is
needed for continued system vinbility

In addition to a general objective, speaific
aobjectives are needed to guide the com-
munication activities established for each
target group. These obpectives are based
on the premise that the role of promotion
is to influence the current attitudes and
behaviour patterns of the vanious target
groups. Based on an understanding of
which current attitudes are supportive of
DHC and which are not, precise objectives
can be established.

Several types of specific objectives may be
required, Examples of these types of objec-
tives include the following:

To Create Awareness of Strategic
Opportunities

Examples:

» Operators of existing group systems
may be made aware of the possibilities
for using their system as a base for a
new municipal {subscriber ) system.

» Municipal planners may be made
aware of the opportunities to incorpo-
rate energy from municipal or indus-
trial waste as energy sources for
district systems.

To Suggest New, Relevant Criteria
Which Highlight DHC Benefits

Examples:

o  Municipal planners may not have con-
sidered the relationship of building
space heating systems o outdoor air
quality levels as a relevant criterion or
factor which should be included as
they prepare long range plans for their
commurity.

o Building owners may not have real-
ized that district systems may offer
their benants increased comifort, lead-
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ing to the addition of comfort levels as
a criterion in the selection of heating
and cooling systems.

To Provide Factual Information on
Technology Options

Examples:

 Representative costs for altermabive ap-
proaches to chilled water systems may
be provided to consulting engineers.

« Statistics on the improvement in air qual-
ity in Scandinavian cities which have im-
plemented extensive district systems may
be given to government officials.

To Correct Misperceptions and
Inaccurate Information

Examplis:

= Engineers and others may hold the in-
correct belief that the principal heat
source for a district system must be
within a few kilometres of the heat
load. This misperception could be cor-
rected by the communication of cred-
ible evidence that, where a very large
heat load is available, thermal energy
can be transported cost  offectively
through hot water piping for distances
of 10 - 20 km or moare {such as the 17
km pipeline which links Mannheim,
Germany with a large power plant).

o Bullding owners may believe that dis-
trict systems are less reliable than indi-
vidual building systems, a beliet which
can be countered with such evidence as
the high levels of maintenance at contral
plants and the availability of back-up
boilers.

To Enhance Credibility
Examplnﬁ:

» Descriptions of successful systems,
such as those in Helsinki, Finland,
Mlalmd, Swiden, Copenhagen,

Denmark, St Paul, Minnesota and
New York City, can increase the level
of confidence that district systems do
represent a proven, low risk approach.

« Site visits to established plants can
show local officials, building owners or
consulting engineers that district sys-
tems represent a dynamic, contempo-
rary approach which can adapt and
grow to meet the community’s thermal
eneTgy needs.

It should be stressed that the specific objec-
tives for each promotion program must be
developed based on the droumstances of
each situation. Further guidance for the es-
tablishment of appropriate objectives is pro-
vided in Parts C, D and E which follow.

Promotion Activities

Communication achivities which are car-
ried out as part of DHC promotion are
l}'jpi:.!ll}' !ijm;:slr,- and  straightforward.
Most, for example, consist of one-to-one
meetings, during which the advantages of
district systems are discussed with influ-
ential members of key groups. Other com-
munication activities may consist of plant
tours and group presentations.

Communication materials, such as peri-
odic newsletters, sales brochures and posi-
tion papers lor specific issues or projects,
are also frequently used to support pro-
motion activities.

Benefits of DHC Systems

A DHC system can provide significant
benefits to system customers as well as to
the commumity in which it is located. For
building owners, important economic and
nop-economic  advantages will  accrue
upon connection to the system. These ad-
vantages are highlighted in the "B Rea-
sons’ selling sheet prepared by  the
International District Heating and Cooling
Assoclation (IDHCA), shown in Fgure 1-2,
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The benefits to customers are discussed
more completely in Part C.

For the community and society in general,
the benefits offered by a DHC system in-
clude:

« The positive economic impacts of con-
struction investments and retention of
energy expenditures within the com-
mumity.

« Energy impacts of substitution of im-
ported energy sources such as oil with
locally available resources such as
biomass and municipal waste

« Environmental impacts such as the im-

ement of local air quality and re-

duction of COy emissions. A mone

detailed discussion of DHC's benefits

to a community and society is pre-
sented in Parts Dand E

1.3 How to Use This Manual

This manual seeks to provide assistance
for thase who are learning about DHC for
the first time as well as those who have

been in the DHC industry for many years.
Thus, Part B, an overview of DHC, should
be of interest primarily to the first group.
Parts C, D and E, which discuss Promoting
to Customers, Promoting a Municipal Sys-
tem and Promoting at the Level of Na-
tional Governments and International
Organizations, should be of widespread
interest.

The appendices include case studies, pro-
ject examples and lists of additional
sources of information. These sources of
information include a bibliography of re-
ports, studies and other material, a direc-
tory of district energy associations and a
list of government agencies and depart-
ments with interests in district systems.
The use of this part of the manual will de-
pend on the spedfic arcas of interest of the
reader.

Through the use of this manual, the sys-
tem proponent can leam about the "basies™
of district systems and prepare an effective
praomotion plan. The manual should serve
as a useful ongoing reference as the propo-
nent participates in the development and
ongoing operation of a district system
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Promotion Activities in Suppornt of District Systems

Figure 1-1

Eight Reasons Sheet Prepared by the IDHC
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Part ﬁ Overview of District Energy Systems

This part of the manual provides an introductory overview of district heating and cool-
ing (DHC) systems. Numerous terms are defined which are used throughout the remain-
der of the manual. Section 2 begins the overview with descriptions of the vanious types
of district systems. A summary of the principal benefits or advantages offered by district
systems is presented in Section 3. The range of available technology options is high-
lighted in Section 4. A discussion of market acceptance — past, present and future - con-
cludes this part of the manual.

Section 2
Section 3
Sechon 4
Section 5

Tg.."pl;-s of DHC Systemns

Summary of Benefits of DHC Systems
Technology Options

Market Acceptance for DHC Systems




2 Types of DHC Systems

2.1 The Basic Approach

Dhstrict energy svstems supply building
energy requirements for heatling and
cooling from a central plant rather than
from individual heating or cooling sys-
tems in each building (see Figure 2-1)
The central plants are connected to the
buildings they serve through networks
of underground, insulated pipes.

Diistrict systems are often referred 1o as
district heating and cooling systems, or
DHC systems the system does pot pro-
vide cooling, it may be referred to as a
district heating (DH) system.

District systems require a sizable capital
investment in plant and piping How-
ever, they produce and distribute energy
very efficiently and reliably and save
building owners both the capital and op-
erating expenses associated with indi-
vidual building systems. A summary of
the advantages of district systems, in-
cuding the benefits of environmental
enhancement and community economic
development, is presented in Section 3,

Figure 2-2 shows how district systems
are different from individual building
SYSteTS.

The piping networks of a district system
may distribute thermal energy in the
formi of steam, hot water or challed
water. Piping networks consist of two
parallel pipes. One pipe supplies the
steam, hot water or chilled waber b
buildings. Later buildings extract the
thermal energy from the supply, the re-

turn pipe takes the liquid back to the
central plant to be heated or cooled

again

The networks can range in length from
several hundred metres to many kilomae-
tres. In many cases, the central plant will
produce electricity as well as thermal en-
ergy. These cogeneration plants are re-
ferred to as combined heat and power
(CHP) plants.

Figure 2-1 :
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Many energy sources may be used with
district systems. Central plants may be
fueled by natural gas, oil, coal, munici-
pal solid waste or other available fuels
such as wood chips, peat and straw.
Heat which is normally "wasted” may
also be extracled from industrial plants
and other sources and used to supple-
ment the energy produced at the central
plants. In addition, the energy content of
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Twpes of DHE Systems

Figure 2-2

Principal differences between the district system and individual building system ap-
proaches

Conventional Energy System - based on individual building systems

For communitics which employ individual building systems, conventional cnergy
sources are brought in for building heating and cooling, Sources of waste energy cannot
be utilized and the efficiency of heating equipment and power plants is limited

For communities which develop the district system approach, greater efficiencies in en-
ergy conservation are achieved and locally available sources of energy, such as industrial
waste heat, refuse, incineration and wood chip fuel, cin be utilized. As a result, emissions
are reduced and less money s spent for imported sources of energy.
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Types of DHU Svstems

geothermal, underground aquifers or
rivers and lakes may be extracted for a
DHC system.

2.2 District System
Configurations

Dhistrict systems can be established in a
wide variety of configurations.

Group (Institutional) Heating

Figure 2-3
Group DH
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A central plant may supply several
buildings under common ownership
such as a university campus or office
complex. This approach is often called
group heating (see Figure 2-3). These
systems are also referred to as instifu-
Honal or system user systems. Many

thousands of group heating systems are
in place. The most common applications
for group heating systems are:

- Offiee Complexes
- Apartment Building Complexes
- Hospitals
Colleges and Universities
Military Bases
Correctional Facilities

Municipal (Subscriber) Syslems

Larger district energy svstems can serve
multiple users or subscribers. These are
all based in city centres or downtown ar-
eas where a high concentration of ther-
mal load is found. For this manual, the
terms subscriber, municipal and com-
munity energy svstem will be used in-
terchangeably. It should be noted that
the term "municipal” is derived from the
location of the system within a munici-
pality. Such systems may be owned by
either a private district heating company
or the local government (see Section 7.3).

Figure 2-4
Municipal DH




Types of DHC Systemns

A mumicipal system can serve a variety of
fadlities, including office, apartment and
institutional buildings (see Figure 2-4). As
the system is established, it may ose ex-
isting heating plants or new plants can
be installed as required.

The central heating and cooling plants can
realize significant economies of scale in
comparison to individual building sys-
tems. For example, the labour required to
operate a large plant is only marginally
greater than that required for a small
plant. Furthermore, the use of solid fuel
{such as biomass or municipal waste) can
become economically attractive with a
large-scale plant. Also, the significantly
higher effidency of combined heat and
power (CHP) plants, which cogenerate
electrical as well as thermal energy, is eoo-
nomically achievable in large-scale plants.

Industrial plants also provide energy for
processing  requirements  through  the
distribution of thermal energy from a
central plant or plants. Opportunities
may exist for an industrial facility to be
linked with a district energy system,
either by providing waste energy to the
DHC system or purchasing energy from
the system. However, the predominant
requirement at these facilitles is usually
for process encrgy for production rather
than building heating and cooling. For
this reason, industrial facilities are typi-
cally self-contained in terms of thermal
ENETEY Fequirements.

The distribution network for a munici-
pal system is designed to serve those
buildings where the investment in pip-
ing is justified by the value of thermal
energy o be delivered or by its positive
effect on the enwvironment. For most sys-
tems, it is not economical to connect sin-
gle family homes or other buildings with

less than 50 kW of peak demand (ap-
proximately 500 m2j. Since policies,
costs and other factors vary comsiderably
by locality, an assessment is required o
determine the minimum building load
to be connected for each system. Such
buildings may be connected in areas
where government policy has provided
financial incentives (such as Denmark)
or where the network can be installed at
exceptionally low cost, such as construc-
tion of a new, “green field” project where
installation of the piping network occurs
at the same time as all utilities and roads
are being installed.

As a result of historical developments,
some municipal systems serve only the
largest buildings in downtown areas. In
other cities, the municipal systems are
much more extensive, serving areas with
sizable thermal loads (heating or cooling
requiremients) which extend several kal-
ometres from the downtown commercial
cintres.

Integrated Energy Systems

When a municipal system expands its
distribution network bevond a concen-
tration of downtown buildings, it is
able W consider additional energy
sources which may be available, These
sources may be based on municipal
waste incineration, industrial waste
heat or a variety of other technologies
{see Section 4.1). Based on an analysis
ol technical feasibility and economic
attractiveness, these sources may be in-
tegrated within the expanding munici-
pal system.

The Malmé, Sweden system, shown in
Figure 2-5 , is a good illastration of the
integrated energy svstem concepl.
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Figure 2-5 District Heating Network with Production
Plants in Malmo

District Heating Network with Production Plants
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Features of the Malmé system include:

* The municipal utility introduced
district heating in 1951, the second
DH system in Sweden. The utility
also operated the electricity and
gas distribution systems.

» The system serves approximately
B 000 subscribers with a nominal
heat load (peak demand for heat)
of 1 500 MWth. The length of the
retwork ks almost 470 km.

* From its origins, the district sys-
tem utilized combined heat and
power plants to meet the commu-
nity's electricity as well as heating
requirements.

» Initially, the district system was
heavily dependent on oil. Through
the implementation of invest-
ments in Various energy sources
during the 1970 and 1980°s, this
dependency has been essentially
eliminated.

Figure 2-6
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= For 1989, the following energy
sources were utilized to provide
the 2 500 GWh of delivered ther-
mal energy:

MNatural gas 6%
Refuse incineration 2%
Industrial waste heat %%
iCoal 1 2%%
sl %

In 1991, the Malmo system was pur-
chased from the municipal govern-
ment by SYDKRAFT, the privately
owned electric ulility which serves
southern Sweden

District Cooling Systems

In communities where buildings have
significant cooling requirements, such
as in many parts of North America,
district cooling systems may be estab-
lished
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The simplest method for providing dis-
trict cooling is based on the installation
of steam absorption chillers or steam-
turbine centrifugal chillers at buildings
connected to a skeam-based district heat-
ing system. Through this method, a sin-
gle piping network can deliver energy
for both heating and cooling. The New
York City, USA district system operated
by Consolidated Edison &5 an example
of this approach. This system produces
approximately 250 (00 torns of steam-
driven refrigeration to buildings in the
borough of Manhattan.

With other technical designs, district
cooling networks can be established
which are separated from district heat-
ing distribution systems. For example,
the new chilled water network in Indi-
anapolis, USA s totally independent
of the district heating network.

Through a third approach, the develop-
ment of a combined district heating and
cooling system can be implemented at
the same time. While the planning and
construction of the heating and cooling
distribution networks can be  coordi-
nated, in almost all cases, the piping sys-
tems themselves are separate.

An example of this approach is found in
Hartford, USA. Operated by Energy
MNetworks Incorporated, this system was
the world’s first commerdial district
heating and cooling system (ie, a sys-
tem not owned by a muniapality or
electric utility) when it started in 1962
As shown in Figure 2-6, the system cur-
rently serves over 70% of the buildings
in downtown Hartford. Through exist-
ing and proposed networks, the system

is expanding beyvond the downtown
ared to serve many of the state govern-
mient buildings. A natural gas fueled co-

generation plant, completed in 1990,
produces hot water and chilled water
for the DHC system as well as electric-
ity for the grid of the electric utility
which serves Hartford,

2.3 System Ownership and
Mandate

In addition to the differences in the
way district syslems are configured
(described in Section 2.2), significant
differences also exist in the ownership
structures of DHC systems and the
mandate of system managers.

Ownership

Most municipal district systems in
Northern Europe are owned and oper-
ated by public or not-for-profit organi-
zations. These organizations report
either directly or indirectly to the po-
litical olficials of the munjl:ipaj Rov-
ermment

In France, taly and North America, a
sizable number of municipal systems
are privately owned, either by Arms
specializing in the operation of mu-
nicipal DHC systems or by electric
power utilities,

Ownership of group systems can be
gither private, such as in the case of an
office building complex, or public, as
in the case of institutions such as uni-
versities or hospitals.

Objectives and Mandate

Financial objectives can vary among
district systems. Some seek only to re-
cover operating costs or minimize an-
nual expense budgets. Other DHC

Ia
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systems scek o achieve profit and re-
turm on investment fargets.

For some systems, ﬂrgarliz.a tHorutl man-
dates may encourage expansion of the
district system wherever feasible. In

other cases, particularly group sys-
tems, the mandate for system manag-
ers limits operations to the existing
network.




3 Benefits of District Systems

District systems offer many signficant
benefits to building owners, the local
community and society in general. Fig-
ure 3-1 presents a summary of the most
important of these benefits:

3.1 Enhanced Energy
Utilization

Dastrict svstems can atilize combined heat
and power plants, which produce useful
energy very elficlently. DHC systems can
also incorporate several different energy
sources, including municpal waste incin-
eraion or waste heat from  industry,
thereby reducng the dependency on the
supply of any single source, such as ol
Central plants increase efficiency of op-
eration through high degrees of automat-
ion and high standards of preventive
matntenance. Operation of boilers at inef-
haent low load levels is avoided.

3.2 Improved Operations
Management

For bardlding owners, district systems sim-
plify the management of building heating
and cooling systems by eliminating the ro-
quirement for on-site boiler operation and
maintenance. Reliability of a building's
thermal energy supply is increased with
district systems

For municipalitics and society in general,
district systems reduce the complexity of
operating  government-owned  buildings
and provide an option for disposal of
wastes, including municpal solid waste

and industnal wastes, with minimal en-
vinmmental degradation

3.3 Economic Attractiveness

From the perspective of finandal attrac-
tivencss to individual building owners,
capital expenditures for installation of on-
site systems are avoided and labour costs
for boiler operatiom and management are
saved. Floor space not required for on-gite
systoms becomes available for income or
other purposes. Designs for new baild-
ings benefit from the architectural free-
dom achieved through the dlimination of
stacks and boiler mooms. Increased  com-
fort levels in buildings served by DHC
svslems can help retain onanbs.

LYHC also cin otfer benetits from the per-
spective of societal economic attractive-
ness. For a municipality, district svstems
penerate significant employment durng
construchon and may utilize locally avail-
able energy sources, thereby keeping en-
ergy  expenditures in the commumity.
Ditstrict systoms can alse contribube o ooo-
nomic vitality of a downtown core. In ad-
dition, district systems may reduce the
long-term costs 0 energy users, increas-
ing their competitiveness and contribut-
ing2 1o & higher standard of living,.

3.4 Environmental
Enhancement

The environmental benehits offered by
DHC systems are of particular relevance
in view of the heightened concems of
the 1990 Compared to  individual
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FIGURE 3-1 Major Benefits of District Systems
Types of Benefits Building Owners Municipalities Society |
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replacement and coniml atrsorphion Syshems may
| = LHilrahon o waste energy provde ophons io man-
sources holps wasta agemant of CFC
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Iy discuszed in Part © muaicipal DHC sysfem | Natonal maef intermatiana)
is discussed in Pari D | fevad wrili be discussed fo
| Padt E

building systems, the efficient, large-
scale central plant of a district system
produces less CO2 and other emissions
to serve the same number of buildings.
The emissions from a DHC eentral plant
are easier to monitor and control. Dis-
trict systems increase options for the
ulilization of waste energy sources. Dis-
trict cooling or steam absorption sys-
tems may provide options for the phase
out of CRCs.

A complete discussion of the benefits of
district systems is included in the re-
maining sections of this manual.

It is important to point oul that the po-
tential benefits of district systems are not
of equal relevance and importance to the
three main  constituencies of building
owners, municipalities and society in
general. Building owners, for example,
have financial and operational interests
which are at the center of their consid-
eration of the relative attractiveness of
district systems.
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Municipalities, by way of contrast, focus on
the public as well as private interests of
their community. Community economic
development and environmental enhance-
ment, for example, are primary areas of
concern for municipal officials but are of
secondary interest to building owners.

The interests of society, reflected at the
tevel of national governments and inter-
national organizations, are somewhat
similar to those of the municipality.
However, policy concerns related to en-
ergy efficiency and security and long-

term economic and enwvironmental well
being become paramount.

Because of these differences in the basic
interests of the three major constituen-
cies, a separate section of this manual is
devoted to providing guidance in pro-
moting district systems to each:

Part C  Promoting to Customers
Part D Promoting a Municipal System

Part E  Promotion at the National and
International Leviel




4 Technology Options

4.1 General

The dsassion of the posable amifigura-
tiowes for district systems in Section 2.2 high-
lighted flescibility as one of the important
features of the district energy approach. Dns-
it energy  lechnology 5 esentially a
mechanism  for linking available energy
sources with buikding energy requirements
in a community (See Figune 2-1).

Many choices of available technology are,
however, available which enable district
systems lo adapt over ime to changes in-

¢ The availability and cost of energy
SOUTCES

o The magnitude and location of ther-
mal energy demand

* Government policy initiatives in the
energy  and  environmental  areas.
Furthermore, research and develop-
ment progress continues to bring
new and improved technologies to
the market which increase the cost
effectiveness and fexibility of DHC
sysiems.

Figure 4-1 depicts the array of possible
technology options which might be in-
corporated in a district energy system.

4.2 Energy Sources

Dristrict systems may incorporate many
different energy sources:

Conventional Fuels

Most commonly used are the conven-
tional fuels: coal, natural gas, light and
heavy fuel oil.

Alternative Energy Sources

In some areas, altemative foels represent
viable opbions. These inclhusde municipal
waste {many countries in Europe and
MNorth America), peat and wood waste
(Finland and Sweden), and straw (Den-
mark). Some experience has also been
gained with solar energy as a non-conven-
tonal energy source.

The Heming, Denmark DH svstemn is par-
ticularly notewarthy as it obtains heat from
landfill gas, a wood waste gasification
plant, a biogas from manure plant, and
straw and sladge indneration.

Waste Heat

The extraction of waste heat from indus-
trial plants is an increasing source of en-
ergy for district systems. For example,
the Vanersborg, Sweden system receivies
75% of its heat supply from a nearby
smelting plant, Waste heat can also be
recovered from sewage {such as Sand-
vika, Morway system) and wastewater
streams (such as the sewage wastewater
system under consideration in Seattle,
LISA).
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Figure 4-1 Components of District Energy Systems
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Technolopy Options

Electricity

In o few areas, electricity may still be used
a8 an energy source for district svstem
boilers when a surplus of supply exists. In
Sweden and Norway for example, inex-
pensive hydropower may be seasonally
available in some parts of the year. On an
infrequent basis, electricity may be used
to drive central chillers for a district cool-
INg System.

Water Source

Increasingly, water from rivers, lakes and
underground aquifers is being used in
conjunction with large heat pumps as an
energy source for district systems. For ex-
ample, the Carleton University system in
Ottawa, Canada has installed a large heat
pump for its group system. Geothermal
energy has been utilized in the Bowse, USA
municpal system since 1892 and dozens
of other systems (mainly group /institu-
tiomal systems around the world).

These conventional and non-comventional
sources may be given different prionities
by government policies related to energy
and the environment. For example, ubili-
zation of waste heat and altermative fuels
may be given preference in comparison to
conventional fuels.

4.3 Energy Conversion
Technologies

Several different technologies can be
utilized at central plants to convert en-
ergy sources into useful energy which is
then distributed to the buildings con-
nected to the DHC system.

Figure 4-2

S e

Combined Heat and Power Plants

CHI" plants cogenerate electricity and
thermal energy through two basic ap
proaches. In the Arst, large boilers com-
bust one or more fuels o produce high
pressure steam. This steam drives a tur-
bine which, in turmn, drives a generator
to produce electriaty, Steam extracted
at lower pressure from the turbine can
either be:

&  Dhstributed directly to the DHC net-
work

o Condensed o make hot water for
the DHC distrbution network
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CENTRAL PLANT TECHNOLOGY
DEVELOPMENTS

Central plant technologies are ad-
vanced and well proven. Develop-
ment work continues to improve
combustion efficiencies and reduce
the level of undesirable emissions,
such as SO and NOy. Progress is be-
ing made in improving the cost ef-
fectiveness of central plants which
utilize non-conventional energy
sources, such as the combustion of
biomass and utilization of large heat
pumps for water energy sources. En-
hancements are being undertaken to
a range of technologies for increas-
ing efficiency and lowering costs for
district cooling systems. Recent USA
teasibility studies have assessed dis-
trict cooling systems based, for ex-
ample, on ammonia chillers, electric
chillers with ice storage, steam from

golid waste and cold sea water.

®  Ltlized to drive chillers, These
plants usually employ a condensing
section of the steam turbame as well,
=1 that electricity can be made as re-
quired in excess of that produced by
the extracted sheam.

A second approach to cogeneration s
based on either a large internal combus-
tion piston engine (such as the Trenton,
USA system) or a gas turbine (such as
the Massau County, USA system). These
units produce steam which drives a gen-
erator. Exhaust gas then goes through a
heat recovery boiler, producing steam to
drive a second, smaller turbine-generator
set. Finally, steam is extracted at lower
pressures for use in the DHC distribution
5'_'-"!11E‘|'I'I-

The first approach has the advantage of
being able to utilize all fuel types. The
second approach, while limited to odl
and natural gas as fuels, is more efficient
mn producing electricity.

Heating Plants

Many DH plants produce only thermal
energy in the form of steam or hot water
from the combustion of various fuels. The
determination of whether a central plant
will be CHP or heat only is usually
highly dependent an pricing terms and
conditions offered by the electric utility
for the electricity which would be pro-
duced by a CHP plant. It is usually tech-
nically feasible to retrofit existing heating
plants producing only thermal energy
and existing utility power plants produc-
ing only electricity to cogeneration con-
figurations.

Central Chilling

Chilled water for distribution in dis-
trict cooling systems can be produced
in several ways. Steam-based chilling
utilizes the steam produced at CHP or
heating plants Ammonia-based
chillers are also gaining increasing ac-
ceptance for central chilling systems.

Thermal Storage

Many systems incorporate ong or more
large storage tanks of hot or chilled
water or ice linked to their central heat-
ing or cooling plants. These thermal
storage tanks are designed to:

e Contribute to delivery of peak en-
ergy demands.
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& Allow for more elficient utilization
of boilers and for chillers

& Enable waste heat from cogeneration
systems to be recovered and stored
wntil it is required

DISTRIBLUTION TECHNOLOGY
DEVELOFMENTS

Distribution technologies for steam
and hot water are well established
Active development work is under
way to improve the cost effective-
ness of hot and chilled water
systems, In particular, friction reduc-
ing additives show promise for re
'-h"-'il"'i-; :||-|.[|u:|1_-d ]_'l||.I|:!|]1 |=r|."-\.~r1.|l|h-.
pipe sizes and pumping costs. In ad-
dition for chilled water systoms, sev-
eral e slurry technologies are being,
explored. If laboratory results can be
duplicated in operating systems, a
greater cooling q.'.l]:l.tn"!T_-. for a given
pipe stze will be possible, thereby re
ducing investment costs in the distn-
bution network

BUILDING RELATED
TECHNOLOGY DEVELOMPMENTS

Technology advances have occurred
in the efficiency of steam based chill-
ing sytems, which can utilize district
steam.  Also, attention is being
placed on the improvement of the
cost effectiveness of building meter-
iy equi pment

Figure 4-3

4.4 Distribution Technologies

Thermal energy may be distributed in
various forms:

Hot Water

Buildimgs may b supphed with hioy
witler as their source of heat. Hol waler
is pumped through a piping network
f(\l‘l'ﬂhtlllﬂ ol a -ill!'l-p]\' Pipe -|.'||I.I'll;l::|1i11.|.3'l
higher temperature water which “deliv-
érs” heat to the buildings and a return
pipe which brings the water back to the
central plant for reheating

Most common, espedally in Europe, are
meddivm  tempermtune ot water systems
designed for 1227°C supply, 8FC retum.
High temperature systems which: operate
at higher temperatuncs and pressures ane
also in place

In order to increase system efficiencies,
eflorts are underway, lor example in
Germany, to reduce retum tempera-
tures to as low as 4°C. In Denmark,
low temperature systems, with a sup-
ply temperature between o-70°C and
return temperature of 40°C or lower,
are becoming the rule rather than the
exce ption




Technology Options

Steam

Steam is the medium most commonly
used in North American district systems
and some well-established European
systems. The use of steam was initially
related to the presence of steam heated
buildings and a demand for chilling.

Steam 15 distributed at vanous pressures
[typically between 125 and 200 psig (8.3
to 13.5 bar)|, depending on customer re-
quirements, the extent of the distribution
svstem and other factors. Steam is com-
monly transported at high pressure from
the central plant and then converted to
lower pressure steam or hot water for
distribution to buildings.

Steam 15 condensed to water as the
thermal energy s extracted at the
building. In many svstems, this con-
densate is returned to the central plant
through a separale pipe system located
adjacent to the larger steam pipes

Chilled Water

Distnct cooling systems based on cen
tral chillers distribute chilled water at
40-44°F (5-7°C) supply and 55-60°F (13-
17°C) return

4.5 Building Sub-Stations

The interface between the DHC distri-
bution system and the building heating
and cooling system takes place at the
sub-station located in the building's
basement. The sub-station may also be
called the mechanical room. Sub-sta-
tions tvpically consist of:

Heat exchangers to transfer thermal
energy from the piping network fo
the building's system.

Meters to measure the amount
of thermal energy transferred
from the DHC system to the
building. In some cases, called
direct svstems, no heat exchang-
ers are used. In Germany and
Denmark, for example, direct
systems are the most common
approach, with building heating
systems designed for the tem-
perature and pressure of the hot
water distributed in the network.
Another type of direct system is
found in district cooling systems
where the chilled water is pumped
directly through the building,.

Figure 4-4




5 Market Acceptance

5.1 Current Market
Acceptance of DHC

As stated at the outset of this manual, dis-
rict systems compete with individual
building systems in the thermal energy
marketplace, Accurate estimates of the
level of market penetration of district sys-
tems are not available on a comparable
basis for the major countries of the world.
To indicate the approximate level of pene-
traticn for municipal DHC in the heating
markets for selected countries, the mem-
bers of the [EA country experts group
which participated in the preparation of
this manual prepared Figure 5-1.

It should be noted that data for group heat-
ing systems are even less available than for
municpal systems. It has been estimated
that group systems may be equivalent o
municipal systems in brms of energy sup-
plied to comnected buildings.

As Figure 5-1 shows, in countries such
as Denmark, Finland and Sweden, dis-
trict systems have achieved very signifi-
cant levels of penetration of the heating
market. In the USA, by way of contrast,
the percentage market penetration is
low, although the total amount of en-
ergy delivered is very substantial.

Building cooling is found most exten-
sively in the USA, due to warm climates,

Figure 5-1 Market Penetration of Municipal DHC Systems
in Heating Markets of Selected Countries, 1990
Country Production of Share of DH in Total
District Heating (P]) Heating Market (%)

Denmark H3 43

Finland L 45

France &) 4

Germany-East n/a 3

Germany-West 150 8

The Netherlands 13 2

Norway 3 3

Swieden 129 3

LSA 300 3

Source:  Estimates prepared by members of IEA country experts group, [EA District

Svstem Promotional Manual Project
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reasonably priced energy and a rela-
tively high standard of living. District
cooling  systems, which are currently
found most often in the USA, are gain-
ing rapidly in acceptance,

A brief history of district energy systems
is presented on page 29.

5.2 Trends and Forecast of
Market Acceptance

The tactors which will influence the rela-
tive competitiveness and market penetra-
tion of district systems in the IEA member
countrics are many and vaned. Several
factors are, however, broadly based:

Competitive Options

Building owners usually have altematives
o conmection to district systems. Capital,

fued and operating costs for thermal on-
ergy from DHC competitors, almost all
basad on conventional energy  souroes,
therefore represent a ooiling which caps
the revenues and retums for DHC sys-
tems,

Limited Return on Investment

Dhistrict systems require very large initial
capital investments with retums spread
over a lengthy period. Few opportunities
exist for mvestments in district systems
which vield short paybacks (ie, high re-
turns on investment) lor their sponsors
(see Figure 5-2). The economic advantages
for new district systems, when based on
calculations of project costs and retumns,
are, in fact, marginal in many cases.

Only when economic, environmental
and other social benefits are included in

Figure 5.2  Principal Factors which Determine the Return on
Investment of Major DGC Projects
Return on investment (ROI) is a measure of financial attractiveness of a proposad project

calculated by dividing the Return (Revenue less Cost) by Investment (Capital Require-
menis). The factors affecting ROI are highlighted below.

/ REVEMNLIE
RETURN \
COSTS

'

{offset by extent of losses of thermal ene
Labour and other operating costs for D

Extent and concantration of heat load

Proportion of prospeciive customers who a
Value of current tharmal energy supplied a
Extant of electricity revenue from cogeneration

fis 10 COnnect
pricing

Value of energy sources displaced
Value of ME sources ulilized

central plant vs individual system eficiancy
H(:w n pl;mg riEthwork)

INVESTMENT -— CAPITAL = Capacity of new central plant including thermal and alectrical
AREQUIRED « Utilizabion of avallabe capacity
" Emmﬂmummmmmm of heat load
= Difficulty in instaling piping due to ground conditions

and existing aﬂml:turﬂ-.-.arru utillity installations

This presentation of RO is a simplification of the mnm sophisticated analyses nr :un flows
wﬁb‘gﬂm Wpicaly conducted (o assess the financial aliractiveness of proposad




Market Acoeptance

History of District Energy Systems

The following historical review is reproduced from the “Introduction” to District Heating
I)rw(l;:pmmt Guitde, Volume 1, {Bloomgquist, Nimmons and Rafferty) Washington State En-
ergy Office, 1987, pages 1-3

The delivery of heat from a central source is nod a new idea. During Roman times, warm
waber was circulated through open trenches to provide heating for buildings and baths in
Pompedi. . . . In many places it is still possible o see how the heated water was circulated
from home to home through a network of trenches that went through the cellars of the
buildings. Hundreds of years later, . . . in Chaudes- Cankal in  France, warm waler
was distributed through wooden pipes that are still today. . ..

In 1877, Birdsill Holly established the first commercial district heating system in the US. in
Lockport, New York. He used a boiler in his cellar as the central heat source and built a
Jmmmin[ng of steam pipes, radiators, and condensate retumn lines. The system began
with 14 customers and by 15880 the system served several factories as well a8 residential cus-
tomers and had extended to a three-mile loop.

In 15893, the Municipal Council Building in Hamburg, Germany, wias receiving heat from a
cenitral power station and in 1900, in ordér o minimize risk of fire damage to valuable art
trewsures, govemment buildings in Dresden, Germany, were linked to a central heating sys-
tem (Swedish District Heating Association, 1986)

By the turm of the century, district heating systems were being establishid or expanded in
most large cities in the LS. Heat for many of these systems was provided by the electrical

erating plants that were being established throughout the country. The heat was in the
E;m of exhaiist steam from these facilities.

The same was true in Furope and Scandinavia. In Denmark, the first district heating system
was established in Frederksberg {a suburb of Copenhagien) in 1891, The heat was provided
by the "Honensiavacrket”™ electrical generating plant and supplied a hospital and several
government buildings.

Throughout the first half of this century, district heating prospered in the US, and 1o a
lesser extent in Scandinavia and Europe,

However, following the Second World War, the US., Europe, and Scandinavia went in dif-
ferent directions. In the US., rapid urban growth as well as economics of scale foroed miost
major electrical generating plants to locate outside urban areas. The cost of building central
heating plants solely o supply DH systems was prohibitively expensive and an abundance
of inexpensive electricity, oil, and natural gas spelled doom for many district heating com-
panies. In E and Scandinavia, without the abundance of electricity and natural gas
that was av le in the US. district heating prospered as more and more cogeneration
Elnnu wiere built to supply an ever increasing demand for electricity. The 1970s, however,

rought major changes to district heating in the U S, as well as Scandinavia and Europe.
The oil shortages of the early and late 1970s caused countries such as Sweden and Den-
mark, who depended upon imported oll for nearly S0 percent of their district heating
tems, to look at altematives such as garba F incineration, waste heat, and renew
resources. (As described in Section 4, several of these countries also initiated aggressive
gevernment programs in support of new and expandied DHC systems ) The oil crises of the
19708 also caused a renewal of interest in district heating in the LS. ., . Old systems began
1o be refurbished and commumnities across the US, began to investigate if and how district
heating could benefit their community.
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the assessment do most new DHC sys
tems become attractive. Established sys-
tems can, however, find opportunities
for development and expansion on a site
specific basis, as evidenced by the pro-
jects in Baltimore, Cleveland, Jamestown
and Nassau County, USA.

It is worth noting that environmentally
attractive allemalive energy  sources,
such as incineration of biomass or mu-
nicipal waste, can, in many cases, be-
come  comomically  feasible  when
configured as part of a DHC system

Environmental Concerns

Concerns over the greenhouse effect and
other environmental issues are increasing,
The policy responses of governments ane
only now being formulated. As a response
o greemhouse effect corwems, it s likely
that, in most countries, energy efficiency
will be strongly supported and the adop-
tion of combined heat and power systems
will be encouraged. The use of coal may, in
somi coumntries, be discouraged

It is important to note that, based on
CHI® plants, district systems can derive
energy from fossil fuels in what is prob-
ably the most envirommentally friendly
and efficiet manner currently  attain-
able. Since these plants produce electric-
ity as well as thermal energy, the success
of DHC syvstems becomes highly de-
pendent on the degree of interest and
cooperation from the electric utilities
serving the area. Unless so directed by
their regulatory or political “masters”,
electric utilities tend, at best, o view
DHC with caution. At worst, utilities
view DHC as a direct competitor,

With the committed phase-out of ozone-
destroying CFCs rapidly approaching, cen-
tral chilling systems based on ammonia

may represent a techrucally and finan-
dally attractive altermative to the netrofit
of existing chillers with  replacement
CFC's

Electric Utility Demand Side
Management Programs

Closely assodiated with emwironmmental
concerns are the increasingly difficult sit-
lng problems for new electric power
plants. As a resull, in North America and
other countries, interest is growing in pro-
moting the efficient use of electricity
which can delay the requirement for new
generating capacity. [t is expected that
regulatory commissions will direct an in-
creasing number of electric utilities to of-
fer subsidies for the installabion of efficient
lighting, motors and other equipment.
These subsidies and other measures in
support of energy conservation, such as
facility energy audits and  information
campaigns, are usually referred 1o as de-
mand side managemaent (L¥SM) programs.

District Cooling Opportunities

In markets where cooling requirements
are high, many opportunities will be ex-
plored for the establishment or expan-
sion of district oooling networks, The
activity will likely be the greatest where
a compatbility with eleciric uhility de-
mand reduction programs exists.

Owerall, it is expected that the main mar-
ket acceptance challenge in Northern
Europe and Scandinavia will be to main-
tain the current share of market held by
district systems. In North Amwrica, it is
expected that a large number of assess-
mints will be conducted, particularly for
cistrict cooling opportunities, and that
numerous projects will be initiated by
the end of the decade.




Part C Promoting to Customers

This part of the manual discusses the promoton of district systems to new and existing cus-
tomers. Section & provides an overview of the role of promotion at each step in the decision
process customers undertake in their assessment of DHC in comparison to decentralized
building system options. Section 7 discusses the preparation of a promotion plan targeted Lo
new customers while Section 8 discusses promotion to established customers.

Section b General Dhverview
Section 7 Promotion to Mew Customers
Section R Promotion (o Established Customers

31



6 Overview of Promoting to

Customers

A DHC system necessarily places consid-
erable emphasis in its promotion program
on gaining the support of its customers,
who are the source of the system’s reve-
nue. Section 6 provides an overview of

Figure 6-1  Steps of Customer

Decision Process

Awareness & Interest

Evaluation of Options

Decision

Implementation

Review & Reinforcement

promotion as related to the decision proc-
ess of building owners. Section 7 discusses
promotion programs aimed al new cus-
tomers and Section 8 outlines an approach
for promotion 1o established customers. [t
should be noted that, although not dis-
cussed explicitly in this manual, occasion-
ally a DHC system operator will assist
bruilding owners who are connected to the
Review & Reinforcement system as they
promote the benefits of DHC o prospec-
five lmants.

Building owners must be convinced that
connection to a district system is prefer-
able to the installation of individual build-
ing heating and cooling systems. The miost
apparent concern of owners is the com-
parative energy cost between district and
individual building systems. Since district
systems do not necessarily offer dramatic
energy cosl savings o an owner, promao-
tion activities must be carefully planned
and executed in order to communicate the
full range of DHC benefits in a persuasive
ITLETNET.

In order to establish a dear target for pro-
motion activities, it is useful to understand
how customers typicallv make decisions to
connict to a district system. Figure &1
provides a representation of the sequence
of steps in the customer decision process.
These steps begin with the customer’s in-
itial awareness of district systems and con-
tinue to the detailed evaluation of DHC in
comparison to individual building sys-
tems. The point of decision is followed by
project implementation and an ongoang re-
view of satisfaction with the decision.

For cach of these stops, it is important to
identify the role played by others in influ-
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Figure 6-2 Promotion Issues at each Step in Customer Decision Process

Steps in the Decision Process

Awareness & Interest

Evaluation of Options

Decision

Implementation

Review & Reinforcement

Issues for Promotion

e |5 the customer aware of DHC as a credible option?

s |5 the customer interested in leaming more about
DHC?

» Who influences the building owner? (eg. property
MANARET, ENZINEers)

# Are they aware? interested? able to make an evalu-
ation?

e |s the customer familiar with all the technology op-
tions which DHC may offer?

# Is the customer considering all the relevant factors be-
sides direct energy costs?

# [s the customer using accurate information in the com-
parison of DHC with individual building systems?

¢ Who makes recommendations? Who makes the finan-
cial decisions? (e.g. senior official or board)

o Where and how can decision makers be reached?
& Who is liatson with the DHC company during project
implementation?

o Are all the questions and concerns promptly ad-
dressed?

a |5 the customer satisfied with the DHC service? (e.g
cost, reliability, service, administration)

o 15 the customer considering a change? (e.g. building
renovations fexpansion)

» Does the customer have new operating or property
managers on staff who are not familiar with DHC?

13
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encing the building owner. [t is reasonable
to assume that, in many cases, the owner
will rely heavily on the advice of his ex-
perts, such as property managers and con-
sulting engineers.

At each step in the owner’s decision proc-
ess, specific issues are raised related o the
possible requirement for promotion activi-
ties. These are shown in Figure 6-2

It cannot be assumed that all eurrerit or
prospective customers have the same set
of attitudes toward DHC or are at the
same step in the decision process. Thus, a
sugpested starting point for preparing a

promotion plan is to conduct a survey to
identify how many customers are at each
of the steps. See Figure 6-3 for an outline
of key areas to include in a survey of cus-
tomers. For example, if it is found that cus-
tomers or their engineers lack awareness
of district systems, promotion objectives
can be set to provide introductory infor-
mation, On the other hand, if several pros-
pects are reaching the conclusion that
district systems are not appropriate, then
promotion should be directed toward
overcoming the negative peroeptions of
those individuals who are recommending
against DHC

1. Deseripfive Information
o Respondent name / responsibaility

s o0 Reliability nfﬂuppl_l..'
& Cost effeclivensss

& [nvestment and space

e Environmental control

3. Likes and dislikes: re DHC system

4. Degree of satisfaction with DHC

1

Plans and Expectations

o Intemtions re DHC commection

» What is liked the most? (with reason)
» What is liked the least? (with reason)

Figure 6-3 Major Question Areas for Survey of Prospective
and Current Customers

For current customers, all of the following question areas would be relevant, For prospec
tive customers, only areas 1-3 and 5 would be relevant

s Building owner/manager (location, size, function, heating and cooling sysiem, etc.)

2, Level of awarenes of DHC competihve advantages

o Day to day (technical support, administration, etc )
o Overall level of satisfaction (with reason)

# Changes in buildings {remodel, expand, ete.)




7 Promoting to New Customers

7.1 Current Attitudes and
Behaviour

Subscribers are  building owners who
agree to connect their buildings to a dis-
trict system for heating and cooling re-
quirements. Thus, subscribers provide the
load for a multi-subscriber system and sys-
tem proponents seek to persuade them to
connect and stay connected. For most
large DHC projects, connection commit-
ments must be obtained from large pro-
spective subscribers before funding can be
secured and approval to proceed with con-
struction is received.

The subscriber’s intenests can be represenied
or influenced by bullding property manag-
ers and other owners as well as by their con-
sulting engineers. In order o convince
potential subscribers W connect, the district
system proponent must establish an aware-
ness of the full range of financial and operal-
ing advantages of district svstems.

There are two types of dedsion situabions
which involve promoting to new subscribers:

*  Syslems which are expanding or stari-
ing up are secking 10 add subscribers
before the investment commitments for
the piping network have been finalized.

®  Esmblished systems which are secking
to sign up new customers to add to the
load of the established distribution net-
work. The new customers may be own
ers of new buildings, bulldings with
major expansions or buildings in which
energy systems are being replaced.

In both types of situations, these prospective
subscribers may be operating existing build-
ings with decentralized huﬂlingﬂnd cooling
systermns or may be investing in new buikd-
ings. The most significant “window of oppor-

turaty” o gain acceptance for DHC ocours
at the time design concepls ane being con-
sidered for a mew building or when the
heating or cooling equipment in an exist-
ing building is in meed of replacement. In
these cases, the most altractive fime o pro-
m::ﬁ:uwul”:lxlvmﬂllwem-rg} Sys-
tem  decsions being  finalised. DHC
promoters should identify such  projects
and initiate promotion activities at the car
liest possible stage.

Opportunities to add subscribers can also
be greatly enhanced through changes in
energy or environmental regulations (such
as the phase-out of CFCs), changes in the
price or assurance of supply of conven-
tional fuels (such as the result of an “oil
crisis”) or the availability of newly proven
technology (such as large heat pumps or
crculating fluidized bed combustion units
for solid fuels). Any of these or similar
changes which affect the market for ther-
mal energy services offers the opportunity
for DHC proponents to approach new
subscribers with a “fresh story™.

In many countries, building owners have
extensive experience with, and confidence
in, district systems. In other countries,
most experience has been with natural gas
or oil fueled decentralized systems.

The factors or criteria used by potential
subscribers in assessing their thermal en-
ergy system options are straightforward.
The most important is financial attractive-
ness, A comparison of the Anancial attrac-
tHveness of the district system  with
decentralized options is the single most
important consideration for subscribers in
all cases. Capital as well as operating costs
and savings arce assessed. Estimates pre-
pared by the system proponents may not
agree with those prepared by the sub-
scriber’s consulting engineers, who may

35
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use “rules of thumb” which are not based
on current cost and performance factors

Some potential subscribers may be unnee-
essarily concerned that connection to a dis-
trict system will mean that they lose
control of their building energy systems
and that reliabitity may sutfer

Consulting engineers who lack familiarity
with district systems tend to be sceptical of
the advantages of district systems. Fur-
thermore, because their fees can be de-
pendent on total project costs, architects
and engineers may have a vested interest
in maximizing the use of decentralized
systems, which have higher initial costs
than building systems connected to DHC,

For new building designs, engineers may
not have sample drawings of connections
o district systems readily available from
other projects whereas it is easy for them
to prepare drﬂmngs for "packaged” boilers
and chillers used in independent building
systems. The recently published Interma-
tional Energy Agency report on the con-
version of existing heating and cooling
systems lo district system  sub-stations
should provide assistance in the prepara-
tion of cost effective plans for connection.

Few district energy systems outside the
USA provide cooling. However, the de-
mand for building chilling in North Amer-
ica is growing as the transition continues
to a service-based, "white-collar” economy
and the high standard of living can afford
chilling in those areas with warm, humid
summer climatic conditions

District system developers are actively in-
vestigating options for meeting chilled
water requirements. Approaches such as
the Nassau County, USA project, which
can spread district system overhead over a
larger base, will become increasingly at-
tractive due to the following develop-
ments:

®  Replacements for CFCs in centrifugal
chillers may reduce the effidency or
cost effectiveness of these units

e Uhlity demand charges may increase,
resulting in increased disincentives for
electric chiller use in peak demand
time periods

¢ Technology developments improve
the cost effectiveness of systems based
on

- absorption coaling which can utilize
district system steam

- central chillers using ammonia or
ather refrigerants

- lake water or other low cost sources
of chilled water.

While financial attractiveness lends to be
the most important consideration, poten-
tial subscribers will use additional factors
in their decision process. Although not
easily gquantifiable, district systems offer
important, tangible benefits in several ar-
oas (see Section 74).

7.2 Promotion Objectives

For prospective subscnibers and the prop-
erty managers and consulting engineers
who influence their decisions, establish
awareness of and credibility for:

®  The many financial advantages of con-
nection to district systems.

® The important non-financial benefits
offered by connection.

7.3 Promotion Activities

Promotion activities to subscribers are best
conducted through personal selling pres-
entations. Selling materials (financial cal-
culations, professionally prepared sales
literature, fact sheets, ete) should be left
behind after the presentation. Testimonials
from satisfied customers can be especially
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useful in gaining credibility. Site visits can
also be very usehul to enhance credibility
and provide the opportunity to answer
questions

For new systems, an initial priority should
be placed on obtaming commitments from
the largest and most influential building
owners. In addition to the business rea
sons for their commitment to DHC, they
can be approached on the basis of their
providing a leadership role in investing in
the future prosperity of the community

In view of the very influential role played
by mechanical engineering companies, it is
suggested that attention be placed initially
on the few largest firms. As the key indi-
viduals in these fums accept DHC as a
credible altermative, they will be opinion
leaders in shifting the attitudes of other
CNEINeETS

It should be noted that, in many cases,
building owners will have property in
other cities which 18 currently connected to
DHC systems, Contact with the owner’s
representatives for these buildings can
provide credible testimonials for DHC

7.4 District System Benefits

It may be useful to present the full set of
DHC advantages under the following
“umbrella”:

DHC systems provide a specialized, ex-
pert service which is concermed with — and
committed to improving — all aspects of
the efficient and reliable long-term supply
of reasonably priced thermal energy, DHC
svstem operalors |;c1|1|:inunli]..' invest in fhe
enhancement of all aspects of system op-
eration, including lorecasts of energy price
and availability, developments in the
regulatory framework and techmical im-
provements in combustion and distribu-
tion  efficdency. Connection o a DHC
system represents the same kind of com-
mitment which building owners make
without hesitation in their supply con

tracts for electricity, natural gas and water
and sewer services.

spicific selling “messages” can be pro-
vided in the areas of financial and non-h-
nancial advantages.

Figure 7-1

Financial Advantages

A comprehensive, aedible method for cal-
culating and presenting fnancial informa-
tion s essential. Such a method should take
into account whal connection 1o a district
energy system may offer. See Figure 7-1

o  Avoidance of capital expenditures for
boilers and related equipment. Some
DHW systemns will subsidize a portion
of the connection costs, including
building sub-stations, o encourage
owners o commit (o the system.

* Elimination of labour and other ex-
penses of boiler maintenance and repair.

® At buildings with larpe boilers, avoid-
ance of 24-hour attendance by station
ery CngINeers

s Making space available for income
production or other purposes

& [Possible reduction in fire insurance
premiums.
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Figure 7-2 Financial Factors for Comparison of DHC with
Decentralized Systems

Cuidance for conducting a comparison of the costs of connection to a district system
with a decentralized system was provided in a paper presented at the 1990 Annual Con-
ference of the International District Heating and Cooling Association. The paper focused
on the necessity of providing a prospective customer with a comprehensive assessment
of all factors which influence the capital and operating costs for an in-building boiler
plant. The factors discussed in the paper included:

® Capital costs which include all auxiliary components on an installed basis, avaiding
rules of thumb

*  Dperating labour required by regulation and needed to ensure sound and safe oper-
ating practices, including preventive maintenance for long boiler life.

®  Boiler effidency expected with normal scale build-up on boiler tubes and other fac-
tors.,

®  Costs of insurance, including boiler, open flame in building, on site fuel storage

*  Impact on net rentable space, including footprint for boiler and fuel storage plus
stack space on each floor.

®  [Property tax assessment related to ligher building investment.
*  Cost (a8 well as time) required for permitting, including costs if non-compliance with
environmental regulations should occur.

Addington, Bill et al. "What Does it Really Cost to Install, Operate and Maintain an In-
Building Boiler Plant”, presented at the 81st Annual Conference of the International Dis-

trict Heating and Cooling Association, Toronto, June 1990,

® [t is highly desirable that all third par-
ties conduct an energy analysis of the
building considering DHC. The analy-
sis should establish an objective esti-
mate of the building's thermal load
and the costs of using an individual
building energy system

Many developers of new buildings have a
strong preference for the princple of "least
first cost” as a design criterion for their
new building, regardless of annual operat-
ing costs. This can lead to the specification
of low cost electric heating and cooling
systems, even though tenants are left with
excessively high annual energy costs. In
these situations, the financial and other ad-
vantages must be presented in a manner

which stresses the enhanced attractiveness
to prospective tenants of a building con-
nected to DHC

Additional Advantages

Non-finandal benefits offered by a district
system connection should also be pre-
sented. These benefits include:

* [otential for the long term least cost
energy supply since the district system
is able o switch to the lowest cost en-
ergy source (e, heavy fuel oil vs
natural gas at interruptible rates) and
waste energy supply (eg., industrial
waste heat, cogenerated heat or incin-
eration of municipal wastes).
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Greater reliability in meeting day-to-
day thermal energy requirements since
a district system usually operates with
greater redundancy of capacity, Hexi-
bility of fuels used, ongoing staff train-
g and ngorous  maintenance

procedures.

The removal of concerns regarding fu-
ture regulations of emissions, stacks,
oil storage tanks and other environ-
mentally sensitive factors.

Convenience o property  managers
through reduced maintenance manage-
mient requirements for energy systems

and better capability for monitoring
building energy costs.

Assured comfort o building tenants
through the DHC system capability of
meeting unexpected peak heating and
cooling iements a5 well as
through reliability of supply.

Utilization of computerized communi-
cation linkages with customers (for
monitoring and controlling the DHC
network) may provide the basis for fu-
ture service offerings, such as building
security systems.
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8 Promoting to Established

Customers

B.1 Current Attitudes and
Behaviour

In the competitive marketplace for build
INE energy rﬁquimmen'r.-i-, it 1s imporgant
that DHC system managers ensure that
they maintain a close relationship with
their customers. As Figure 6-1 shows, the
decision process of building owners does
ot terminate with the decision o con-

Figure 8-1

nect to the DHC systern. Where the con-
nection is made, the owner cantinually re-
ceives  feedback on how well the
relationship with the DHC company is de-
veloping. In addition, information on com-
petitors’ systems continues tobeavailable.

Typically, the DHC company relates to
two groups within the customer’s build-
ing management organization. The finan-
cial or administrative group handles
billing and contract matters and the build-
ing operations group deals with the day-
to-day issues of supply and
retum flows, temperatunes
and pressures. With both

these groups, it is useful to
ensure that the benehls of
connection o the district

THERMAL UPDATE

Phiflachedeshig Thsimwl
Uinyeils Marn

- system are understood and
that specific problems and
concerns are brought  for-
ward for resolution.

A periodic survey (see Figure
[ 63) of customers can be in-
valuable in obtaining feed-
back. Energy  Networks
Incorporated, operator of the
Hartford, Conneclicut sys-

Phalsielishia Tharmal
Annpunces Maw Garsis

eyl tem, for example, identified
i i arcas of satisfaction and dis-
- satisfaction through a survey
of its customers, Useful feed-
back was obtained in several
areas, induding why custom-
ers would or would not rec-
ommend district systems o
their colleagues. District En-
ergy St. Paul also conducts a
— perindic survey of its custom-
et e S 2rh

(¥
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Among current customers, current atfi-
tudes can vary. 5ome, for example, may
lack knowledge of their district system
connection while others are enthusiastic
supporters. Lack of satisfaction may be
found, for example, when older DHC
systems have not maintained the level of
investment in improved efficlency meas-
ures necessary to contain costs at reason-
able levels. Promotion can help retain
customers during a period of system up
grading

8.2 Promotion Objectives

Among established customers:

®  reinforoe the level of awarencss of the
financial, operating and other benefits
of connection to the DHC system

& jdentify opportunities to provide tech-
nical assistance, such as in the area of
heat exchanger maintenance and op-
eration

® explain administrative and operating

policies of the DHC company, such as

its pricing policy and the concern over

timum temperature  changes
through the customer’s sub-station

8.3 Promotion Activities

Surveys of a cross-section of customers
will identify current levels of under-
standing of DHC benefits and concerns (o
be addressed. Ongoing contact with the
very largest customers is required through
personal meetings.

User groups can bring together building
operating engineers to discuss common
problems and issues related o connection
tor the district system as well as operation
of their building systems. For example,
Trigen-Oklahoma, a private district system
company, which operates district cooling
systems in Tulsa and Oklahoma City,
USA, has established a "Builders Opera-

tions Advisory Board™. This board, made
up of 12 customer building operators from
each system, provides a forum to share ex-
pertise, solve problems and improve com-
munications with Trigen.

Periodic newsletters can be a useful activ-
ity to highlight the future plans of the dis-
trict system to improve the scope, quality
and cost elfectiveness of service.

Throughout these activities, the DHC
company conveys the image that they are
truly interested in helping customers im-
prove their energy management, not sim-
ply function as a supplier of steam or hot
water. This requires an investment in
marketing and technical support as well
as a customer-oriented atfitude among all
DHC employees.

8.4 District System Benefits

The benefits (o be stressed o customers ame
identical to those discussed in Section 74,
For convenience, they are repeated here.

The full set of DHC advantages can be pre-
sented under the following "umbrella®.

DHC systems provide a specalized, expert
service which is concermed with — and com-
mitted to improving — all aspects of the effi-
cient and reliable long-term supply of
reascnably priced thermal energy. DHC
syvstem operators continually inwvest in the
enhancement af all aspeds of system opera-
tion, including forecasts of energy price and
availability, developments in the regulatory
framework and technical improvements in
combustion and distribution efficiency.
Connection to a DHC system represents the
same kind of commitment which building
owners make without hesitation in their
supply contracts for electricity, natural gas
and water and sewer services.

Specific selling "messages” can be pro-
vided in the areas of financial and non-fi-
nancial advantages.

a1
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® Making space available for income
production or other purposes.

® Possible reduction in fire insurance
premiums.

Manv owners of new buildings have a
strong preference for the principle of “least
first cost” as a design criterion for their
new building, regardless of annual operat-
ing costs. This can lead to the incorpora-
tion of electric heating and cooling
systems, even though tenants are left with
excessively high annual energy costs. In
these situations, the financial and other ad-
vantages must be presented in a manner
which stresses the enhanced attractiveness
to prospective tenants of a building con-
nected to DHC

Additional Advantages

MNon-finandial benefits offered by a district
system connection should also be pre-
sented. These benefits indude:

o  Potential for the long berm least cost en-
ergy supply since the district system is
able to switch to the lowest cost energy
source (e.g., heavy fuel oil vs nahural gas
at interruptible rates) and waste energy
supply {eg., industrial waste heat, co-
generated heat or incineration of mu-
nicipal wastes).

&  Grealer n,-Jj.ah-il:it}' i meeting day-to-
day thermal energy requirements since
a district system usually operates with

greater redundancy of capacity, flexi-
bility of fuels used, ongoing staff train-
ing and rigorous maintenance
procedures.

&  The removal of concerns regarding fu-
ture regulations of emissions, stacks,
oil storage tanks and other enwiron-
mentally sensitive factors.

* Convenience W property managers
through reduced maintenance man-
agement requirements for energy svs-
tems and better capability for
monitoring building energy costs

®  Assured comfort to building tenants
through the DHC system capability of
meeting unexpected peak heating and
cooling requirements as well as
through reliability of supply

*  Utlization of computerized communi-
cation linkages with customers (for
monitoring and controlling the DHC
network) may provide the basis for fu-
ture service offerings, such as building
security systems,

These benefits can be illustrated by recent
situations experienced by the DHC sys-
tem, such as the impact of major energy
price changes or new environmental regu-
lations. New investments in plant effi-
clency and reliability and employee
training can also be described.




Part D

Promoting a Municipal System

This part of the manual discusses the issues associated with promoting a municipal system.
Much attention is placed on the development of new municipal systems. In Section 9, an
overview of promoting a municpal system is presented, including a discussion of project de-
velopment steps, key factors for success and timing considerations. Sections 10 through 14
then discuss the preparation of plans for promotion campaigns targeted to municipalities,
utilities, regulatory agencies, financial institutions and system owners. This part concludes in
Section 15 with a discussion of the special issues involved with promotion for an established

systent

Section 9

Section 10
Section 11
Section 12
Section 13
Section 14
Section 15

Overview of Promoting A Municipal System
Promoting to a Municipality

Electric and Gas Utilities

Regulatory Agencies

Financial [nstitutions

System Owners

Promotion for Established Municipal Systems
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9 Overview of Promoting a
Municipal System

9.1 Project Development Steps

The development of a municipal {sub-
scriber) district system (see Section 2.2 for
a description of municipal DHC systems)
can be seen to follow a sequence of stages,
from the point at which the idea for the
system is conceived through the investiga-
tion af its technical and ecconomic feasibil-
iky to its installation and operation. These
stages are outlined in Figure 9-1 and are
described more completely below

Figure 9-1 Project Development
Stages

Project Development
ldea
Preliminary Investigation
Detalled Feasibility

Project Implementation

Systemn Operation

Cycle is repeated
as new projects
develop

Idea - Fermulation of the DHC
System Concept

The basic concept for the DHC system is
usually created on the basis of special cir-
cumstances of a municipality’s situation
Examples of these circumstances include
availability of allermative energy sources,
an under utilized heating plant and gow-
ernment energy or envirommental pro-
gram initiatives.

Preliminary Investigation

The ohjective of the initial investigation is
to assess the technical, economic, market
amd organizational [easibility of the pro-
posed system. It seeks to identify critical
factars for success and to prepare a pre-
liminary business plan for implementation
and operation

Detailed Feasibility Study

The detailed feasibility study addresses
the same considerations as the preliminary
investigation. However, ils  economic
analysis is much more rigorous, with cost
assumptions in the + /- 10% range of confi-
dence rather than the + /- 30% level of ac-
curacy which s sulficient for the
preliminary work, Also, the implemnta-
tion plan must provide, al a minimum, a
rationale for estimates of connected ther-
mal loads (marketing to the potential de-
mand for heating and cooling), system
ownership and operational management
and sources of capital, Socioeconomic and
environmental impact assesments  will
also be requined

Project Implementation

Upon approval, implementation of the
project commences, with all elements of
the defailed implementation plan closely

supervised

14
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System Operation

Orperation of the system is managed o
provide customer satisfaction, economic
efficlency and consideration of approachis
for ensuring the long-term viability of the
DHC system.

After municipal systems are established,
most continue 0 explore opportunities for
system expansion and improved efficiency
of operation. These ties might
include possibilities for adding customers
through an expanded distribution net-
work, utilization of new energy sources
and conversion technologies or improving
the quality of service © customers. Thus,
the project development stages shown in
Figure 9-1 may be undertaken on a repeti-
Hve basis, as each new idea for system im-
provement is considered, studied and,
where support is recelved, implemented.

The interests of many groups in the com-
munity are affected by the establishmoent
and operation of municipal {subscriber)
district energy systems. These groups in-
clude officals within the municipality,
electric and gas utilities, regulatory agen-
aes, financal instifutions and owners of
existing group or subscriber systems. The
preparation of promotion plans for each ol
these target groups is discussed in Seclions
10 through 14,

9.2 Factors Determining
Success

Many factors determine how successful a
system l.ieﬁ-[nper will be in promoting a
new or expanded DHC systoem. However,
four factors are usually the most signifi-
cant:

e Covernment Policies and Programs
(s Park E)

= Influence or establish energy prices

= Establish environmental regula-
tions which directly or indirectly

influence attractiveness of technol-
ogy options.

Determing the processes for oblain-
ing the necessary permits for con-
struction and operation of the new
syshem.

* Density of Thermal Load and Direct
Project Costs

= Determine, to a large degree, the
economic  attractiveness of DHC
projects by providing the basis for
prospective. system revienue (con-
nected load proximate to the ther-
mal energy source) relative o
system costs (plamt and network
capital, fuel and operating costs)
Seve Figure 5-2

*  Municipal Government Support

Shows leadership for the commu-
nity.

=  Transfates socal bencfits into f-
nancial investment or incentives,

&  Promobion Elfectivieness

Requires a "champion” for the pro-
posed project from within the com-
munity.

= Develops support from key groups
at each stage of project develop-
ment.

9.3 The Role of Promotion

It is crucial that developers of a new DHC
system understand how o conduct each of
the five stages outlined in Fgure 9-1.
However, it is also crucial that system de-
velopers understand that promotion plays
the critical role of providing the linkage
from one stage in project development to
the next. In other words, effective promo-
tion ensures that:
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®  the results of each stage will be re-
viewed by the groups whose interests
are affected

® approvals are obtained so that the next
stage can be initiated and carried out
as smoothly and efficiently as possible.

Experience has shown that the effective-
ness of promotion in the project develop
ment process is highly dependent on:

® the involvement of a "champion” for
the project from within the community

& the establishment of an advisory work-
tng group with membership from all of
the major interest groups in the com-
munity (including municipal govern-
ment  officals,  the  business
community, wutilities. environmental
and other interest groups).

Development of a project can proceed
most efficiently when the team of project
developer, champion and advisory group
begins working together at the friitial
stages of formulation of project concept.

At each stage of project development, im-
portant promotion issues must be ad-
dressed. These are shown in Figure 9-2
and are discussed in greater detadl in the
remainder of this part of the manual.

9.4 Timing

When government programs are suppor-
tive and DHC is well understood, a period
of 3-5 years may be requitred for the pro-
pect concept for a new mumicipal system fo
be tramslated into an installed system,
Many systems have been installed in
Northern Europe within this ime frame.
On the other hand, a DHC project may re-

Figure 3-2 Role of promotion during stages of development and
implementation of major DHC projects

General Rule: Provide the linkage from each stage (o the following stage

Project Development

®  Ensure that a progect “champion” with mfuence and credibility has taken charge

® Ensure that an advisory working group gains support from key groups affected

by the project,

*  Ensure that all currently available DHC technology options are considered.

*  Ensure that all relevant benefits and advantages of the proposed project are
“packaged” for the use of the working group.

Project Implementation

*  Saolicit commitments from prospective customiers

o  Conduct active public relations campaign with the public and the business

community during construction

System Operation

¢ Ensure that ongoing support is maintained from customers, regulators, supplicrs and

DHC company employees.
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quire 10-15 years or more to come to frul-
tion when faced with obstacles. These ob-
stacles can include:

L] uppn-sih‘un from entrenched interests
{such as an electric utility) which must
be countered.

lack of credibility for DHC among the
local community.

project economic attractiveness is lim-
ited and can be improved only
through increases in costs for conven-
tional energy sources, decreases in
costs of DHC technology or increase in
revenue from cogenerating electricity.




10 Promoting to a Municipality

10.1 Current Attitudes and
Behaviour

Municipal governments can relate o dis
trict energy systems in many  possible
ways:

® The municipal government may own
the system directly or control a non-
profit corporation which owns the sys-
b

- Humri]:'lﬁj buildings may be connected
s subscribers.

Figure 10-1

Rivinl bl i

DISTRICT HEATING IN STOCKHOLM

!

&  Construction pﬂrrnih. are issued by the
municipality

*  Ecoonomic development departments
may support the construction activity,
the strengthening of the urban core
and the substibubion of "imj’mrwd' fuel
with locally available energy sources

*  Traffic may be disrupted during con-
struction.

* Environmental conditions {especally
outdoor air quality) can be expected to
improve with the introduction of a dis-
trict system; however, siting problems
may be encountered for central plants.

* [neineration of municipal waste may
provide a low cost energy source while
reducing  landfill  requirements, al
though public support for this technol-
oy 15 not always positive

#  Tourism and business achvities may be
somewhat affected during construction
due to traffic disruptions and the tem-
porary impacts on streets and  side-
witlks. However, the presence of a
district system can contribute to an im-
age of a "clean, vibrant and modem’
city

Extensive municipal district heating sys
fems are common in Scandinavia and
other European countries. However, few
ciies i1 Morth America have moved be-
yond older, downtown systems to estab-

Figure 10-2
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lish comprehensive municipal svstems
Many municipalities have a general reluc
tance o start new municipal services. Fur-
thermore, the advice they receive from
clectric utilites tends o be negative o
ward DHC

Particularly in North America, many mu-
nicipal leaders are not aware of the envi-
ronmental and  economic benefits. of
district svstems which can have positive
impacts on their community. More signifi-
cantly, it has not been possible to translate
these social benefits into municipal com
mitments o use tax dollars, regulatory
authority and plamning direction o en-
hance the sconomic attractiveness of dis
tnct systems

Figure 10-3

District energy systems offer many pro-
spective benefits to a municipality, How
ever, the process of determining the
magrnibude of these benefits, having them
understood  and  appreciated by the
political decision makers and translating a
political will into action is not an easy task
At a minimum, a "champion” of district
systems must be found among influential

municipal politidans such as the mayor.
For example, then Mayor Carlson proved
to be the driving force behind the imple-
mentation of the DHC project in
Jamestown, LiSA

In seeking opportunities for new LHC
svstems, it is desirable to identify a spe-
cific set of cicumstances which can pro-
vide the rabonale in that community
BExamples: a) In Kingston, Canada, the
existing boiler plant at Queen’s Univer-
sity had excess capacity and is now being
considered for possible use as the basis
for a new municipal syvstem. b) Some
thermal loads may already be connected
[establishment of the Toronto, Canada
svstem). ¢ Utilization ot I:1L1!1Ll;.'||,'l..1l.
waste or other waste streams may nepre
sent a cost effective source of encTey
(Norway). d) Government funding sup
port may be available for feasibility stud-
ies  [(districk cooling In  the TUSA),
demonstration  projects  (Charlottetown,
Canada) or svstem construction (Finland
and Denmark during the 1980s)

It may also be important for local com-
munity officials to be aware that the
prospective DHC system can be owned
or operated by either the municipality
itself or by a private company

10.2 Promotion Objectives

When a system developer or operator is
promobing © a muncpality, the tarpet
audiences may include elected officals as
well as members of the rnumr:'pﬂlth"-:.
planning. energy, environmental, eco-
nomic development and public works de-
partments. Promotion objectives should
include:

*  Toencourage the mayor or other senior
official o take on the role of project
champion

¢  To cstablish awareness of and credibil-
ity for district energy technology and

4q
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the bencfits to be reallaed at the mu
nicipal level. including:

The economic benefits offered by district
sy=hems

The environmental benefits offered by dis
trict systems; and

The range of technical options which are
available for linking available encrgy
sources with current and future loads

10.3 Promotion Activities

Consideration of a district system may be trig:
gered in several wavs. For example, a major

Figure 10-4

urban redovelopment project may be pro-
posed or an available onergy  nsounce
(such as avadlable wasle omengy o exoess
boiler capacity) may be identified. Pre-fea-
sibility studies are usually roquined o as
sess the allemative technical concepis. For
cach af these, e oosis and benefils o Hw
munidpality cn be determined and an
appropriate way o implement the projed
can be identified

As identified in Section 9.3, an adwvisory
working group should be established at an
early stage. This group should provide on-
poing advice regarding the opportunities
and implications for the target groups repre-
sented by its members. The group should
also solicit feedback from a cross-section of
target group members on key project devel-
opment issues

Visits to other systems may contribute to
the credibility of the "new” district concept
{as well as provide a learning expenience
tor engineers and oontractors). At a mini-
mum, several years will be required o de-
vielop the idea of a district system into an
:=|'|pru~.'vd. funded project

10.4 District System Benefits

Specific selling “messages” may be re-
q1tln-:.i in several areas

Figure 10-5

Economic Benefils

Promotion of local economic benefits of-
fered by district system investment pro-
grams should be of interest in most
municipalitics. These benefits include

=i
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¢ Employment required during  con
struction and installation is significant
Dhstrict systems are capital intensive
and the labour content of many pro
pects 15 oxiensive

Figure 10-6

e [District systems can enhance the at-
tractiveness of urban cores as locations
for development. The vitality and wi-
ability of downtown areas, which have
municipal services in place, can be
strengthened by distrnict svstems, ne
gating some of the pressures oward
suburban “sprawl”

*  Where district svstems incorporale a
locally available fuel source, energy
dollars stay in the community rather
than being “exported™ for fuel pur
chases. For example:

- ubilization of wood chip fuel can
create an energy  supply system
while conkributing to the produc
tivity of nearby forests

- utilization of industrial waste energy
can increase the profitability of the in-
dustry and support its ongoing con
trbuhon to the local soomomy

Environmental Benefits

Municipal officials should be fully aware
of the ways in which the district system
will relate to the growing set of environ-
mental interests and concerns.  District
systems offer many current and prospec
tive emvironmenial advantages over de-
centralized systems. Greater efficiency in
fuel use reduces the amount of C02 emil-
ted, thereby reducing the impact on global
warming. When calculated on the basis of
efficiency over a full heating season, the
efficiency of CHI" plants is approximately
85%, compared o as low as 60% for de-
centralized boilers. Reasons: Elimination
of most standby losses; better mainte-
nance; more highly trained operators; bel-
ter boiler controls; incorporation of stack
heat recovery systems. 1t should be noted
that the increased combustion effidency
of central plants  compared with individ-
ual systems is much greater than the dis-
tribution system losses, which can range
from 8 12% of distributed energy

»  Cientralized systoms for chilling are up
more  efficient than deceniralized
chillers

Figure 10-7
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Figure 10-8

Besides reducing the total amount of
emissions through improved combus-
tion efficiencies, a central plant wtilizes
a single tall stack which disperses
emissions away from the municipal
area, As a result, local pollution levels
are reduced without any material im-
pact on surrounding areas.

The single point of combustion emis-
sions is much easier to monitor and
control with state of the art pollution
control equipment,

Where support for incieration of mu-
nicipal solid wastes exists, the utilizabion
of available waste streams as an energy
source rather than landfill provides for
the displacerment of conventional fuels
(recucing CO2 emissions) and reduction
in fandfill requirements. In Trondbeim,
Norway, for example, the driving foroe
behind the new DHC system was the ca-
pability of DHC systems to utilize enemgy
trom the incineration of municpal waste.

Lhsruption of local traffic during construc-
b represents a temporary, additional en-
vironmental problem which occurs with
the implementation of a new DHC system.
Although coment construction and  plan-

ning techmiques can  minimize  such
disruptions, it is important that the
DHC developer initiate a public rela-
tiors campaign W inform the public as
to the reasons for the femporary moon-
Venience.

Diistrict System Options

The municipal officdals should become
aware and knowledgeable about the major
technical options available for establishing
an extensive municipal district system. For
reference, a description of the range of dis-
trict system technology options &5 provided
in Section 4. Thise options may include:

Incorporating a locally available encrgy
source, such as heat recovery from a
municipal waste incineration plant or a
nearby industrial plant or utilization of
wood waste or wood chip fuel

[nstalling cogeneration equipment to in-
crease overall plant efficency (Edmaon-
ton, Canada), reduce peak electrical
demand and penerate supplemental
revenues from the sale of power (Char-
lottetown, Canada).

Figure 10-9

As building oooling requirements  in-
crease, installing central chilling equip-
ment with a chilled water distribution
system or high efficiency steam absorp-
ton chillers which can utilize available
steam distribution lines
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® Connecting an  existing system o
nearby buildings to increase the load
on an under utilized boiler plant (Balti-
maore, USA; Kingston, Canada).

#  Retrofitting existing steam lines with
a lower cost, efficient hot water dis-
tribution network,

¢ Saving capital and operating expendi-
tures for new municipal buildings and
subsidized housing which can be effi-
ciently connected to the system.

The expenience of many consulting engi-
neers with these technology opions may
be limited. Thus, system proponents may

find that engineers who specialize in these
areas are the most appropriate sources of
appraisals of costs, benefits and risks of
technical alternatives.

The situation facing each municipality is
different and the relative costs of compet-
ing energy sources can be expected to
shift over time. Furthermore, technology
developments are emerging which may
significantly improve the cost effective-
ness of district options. Therefore, the po-
tential attractiveness of major systemn
options available to municipalities should
be periodically assessed.

Despite apparent environmental advantages, a major challenge to a district system pro-
ject can be found where a new central plant is required. In some areas, a polarized view

has emerged that equates a stack with a source of new and dangerous pollution which
will negatively impact regions downwind from its site. although no simple approach
may overcome these siting concerns, it may prove useful to:

Prepare credible, objective assessments of "before” and “afler” emissions patterns from
the experience of other district systems, such as Lund, Sweden (see Figure 10-8).

Provide evident that one stack, subject to emission control requirements in continuous
monitoring, will be “cdeaner” than the individual, small stacks which it replaces. A re-
duction in the otal amount of fuel consumed, better combustion/emissions controls
and the top of the stack located above local down drafts all comb ined to improve air
quality in the community.

Wherever possible, gain the understanding and support of municipal and provin-
cial /state environmental officals ing the factual evidence; and, over time attempt
to educate community opinion leaders, including environmental interest groups, re-
garding the implications of the enwvironmental choices which will have o be made for
their community.




11 Electric and Gas Utilities

11.1 Owverview of Utility
Relations

Promoton activibies for new and established
DHC mumnicipal systems must take into ac-
count the challenge of dealing with several
target groups in addition to the municpal
government. These targgel groups can in-
clude electic and gas utilities, regulatory
agendes, financial institutions and  system
owners. Organizing a promotion plan for
these groups & disoussed in Sections 11
through 14

Proponents of district energy systems will
likely find themselves dealing with electric
and, quite possibly, natural gas distriba-
tion utilities. In Europe, the DHC operator
15 typically part of an energy company
which Fm\'jduﬁ electricity and gas as well
as thermal energy. In North American mu-
nicipalities, the electric and gas utilities
may be publicly or privately owned and
may or may not be under commaon owner-
ship, In some cases, electric utilities stll
own and operate downtown DHC systems
while many have divested themselves of
their DHC operations which were estab-
lished during the carly to mid 1900s.

The mature of the current and prospective
relationships with electric and gas utilities
may be quite different. In many cases, the
proponent may find wtilities to be initially
hostile toward the prospect of a new or ex-
panded district system, While DHC can be
seen fundamentally to be a competitor of
both eclectric and gas utilities, efforts
should be made to find approaches which
will work to mutual advantage. As dis-
cussed below, the proponent should at-
tempt to find approaches for structuring
the project whereby the interests of both
the utility and the district system can be
met. It should be noted that some utilities

in the USA {such as those in New York
City and Indianapolis) are supportive of
DHC.

11.2 Electric Utilities

Attitudes and Current Behaviour

For almost all district systems, electnc utili-
ties supply the relatively small amounts of
electricity required for the operation of the
central plant and distnbubion networks. 1t
the DHC system has centralized chillers, a
significant amoumnt of electricity will be re-
quirisd

When new bulldings are constructed in
the vicinity of a district system, electri-
cally-based systems, based on low initial
costs, may represent a competitive source
of energy for heating and cooling through
the use of heat pumps or chillers. Increas-
mgly, as in Germany, governments and
utilities are discouraging the use of electric
heating in buildings

Three tvpes of svstem developments may,
however, add significantly to the complex-
ity of the relationship between a district
system and its electric utility:

If ther district system secks to install cogen-
eration equipment, then the syvstism miust
negotiate with the electric utility to estab-
lish the terms and condiions of the line
connection, standby power cost and the
utility’s buy back rate.

® f the system sevks to introduce district
cooling, it may have a significant im-
pact on the utility's peak load with a
relatively low reduction in quantity of
annual energy sales.

s If the electric utility seeks to sell heat
or cooling from a generating station,
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then the district system may become a
large customer of the utility.

Such developments are relatively common
in several countries, such as those in
MNorthern Europe. In other regions, such as
Morth America, the attitudes and policies
of electric utilities reflect a traditional be-
lief that they have a monopoly on the sup-
ply of electricity and that their sole
mandate is to produce and distribute elec-
tricity in the most efficlent manner possi-
ble. As a result, such utilities are reluctant
to become invelved in DHC, cither as a
supplier of their waste heat or as a system
developer and operator. In fact, during the
past 20 years, many utilities have divested
themselves of their downtown DHC sys-
tiermis,

As a district energy system secks to ex-
pand its subscriber network, add cogen-
eration capability and incorporate district
cooling, it may encounter a very difficult
negotiating situation with its electric util-
ity for several reasons.

*  Most utilities are strongly supply ori-
ented and view moves to take away
load (customer energy requiremenis}
or contribute to supply as undesirable
competition.

*  Many utilities which are capadty con-
strained are formulating polices and
programs (o encourage a redoction in
electricity demand (so-called "demand
side measures”) or investment in non-
utility, parallel generation projects In-
creasingly, constraints in transmission
and distribution capabilities in selected
arcas provide specfic targets for DSM
programs. However, it appears that
many of these policies and programs are
neither anticipating nor incorporating a
legiimate role for district systems

* Utilites tend o be cumbeérsome in
their decision-making processes. This
characteristic is accentuated because
they are under the direction of public

utility regulatory bodies (see Section
12} and because the new organiza-
tional structures established to pursue
demand side and parallel generation
approaches continue o evolve.

Promotion Objectives

Proponents of district systems can estab-
lish two main promotion objectives for
their dealings with electric utilities.

* To establish awareness of the ways in
which district systems can contribute
to the realization of ufility demand
side and parallel generation objectives.

& To establish awareness of the ability of
a district syshem to become a customer
for heating or cooling which can be
produced at an electrical generating
station.

Promotion Activities

Promotion activities related to electric (and
gas) utilities will consist mainly of “face-to-
face” meetings. Discussions will be re-
quired with senior and junior utility
persormel in all affected departments
(Generation, Transmission and Distribu-
tion, Research, Demand Side Manage-
ment, Integrated Resource Planning, etc.).
The challenge is to educate the wide range
of personnel whose functions, areas of ex-
pertise and level of management all influ-
ence the utility’s policies, programs and
Individual project decisions.

Short {ormal presentations should be sup-
ported with succinct “leave-behind” work-
ing papers, prepared in a manner which
reflects the utility’s way of analyzing op-
tions.

District System Benefits

A major opportunity exists to promote the
ways in which district energy systems can
contribute to the realization of electric util-
ity interests in demand management and

parallel (non-utility ) generathon. :

- T T ——
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o [hstrict cogeneration svstems would
provide power coincident with winter
electric peak demands. Also, on an
emergency basis, such systems could
provide power to meet summer peaks.

® Depending on the technology which is
utilized, the impact of district cooling
systems on peak electrical loads can
vary. In the USA, most utilities are
summer peaking. lf steam absorption
systems were to be substituted for elec-
tric chillers, the total chilling load
would be removed, resulting in a very
significant reduction in peak demand

Figure 11-1

® If central chillers with accompanying
chilled water storage tanks were em-
ploved, a somewhat lower reduction in
prak demand could result from two
factors. First, central chillers would op-
erate more efficiently than individual
chillers, especially with the expectation
that the refrigerants which will replace
CFCs may result in fower dhiller effi-
ciency or require chiller modification.
Second, the central chillers would have
a significant proportion of operating
hours during the night (rather than
peak daytime) to take advantage of

low, non-peak, “time-of-use”™ rates
where available. The water chilled dur-
ing the night would be stored until re-
quired during the afternoon peak.

¢ The wtility could also find it casier to
deal with problems of unexpectedly
high summer peaks if a district cooling
system were in place. Rather than em-
ploy brown-outs or other arbitrary
measures, the utility could arrange
with the central plant of the district
svstem to reduce its total load gradu-
ally, thereby utilizing the momentum
in the system and spreading the im-
pact evenly among district subscribers

*  An enormous amount of thermal en-
ergy produced at electric power plants
is currently wasted. This waste repre-
sents a sizable potential loss in revenue
which could be realized on an ongoing
basis by utilities which can establish
this source of thermal energy as the
base load for DHC systems.

11.3 Gas Utilities

District systems wsing natural gas as their
thermal energy source find themselves as
both a customer as well as competitor of
the local gas distribution company. Be-
cause the district system may be a more ef-
ficient approach than the use of
decentralized boilers, less gas may be re-
quired to meet the heating requirements
for the buildings served. Also, because of
its volume, the district system can likely
negotiate lower interruptible rates with its
gas utility or, where permitted, buy di-
rectly from gas suppliers al the wellhead
Furthermore, with the capability to switch
to heavy fuel oil and utilize waste energy
sources, the district system has the capa-
bility of displacing all of its gas purchases
if fuel prices are not competitive. As a re-
sult, expansion of district system activity
will likely result in a significant reduction
in the gas utility’s gross profit.
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On the other hand, some natural gas distri-
bution companies may sed nppnrmnit:im
associated with district system projects
With the district system served on an in-
terruptible rate basis, the gas company can
add to its firm supply customer base with-
out having o increase pipeline capacity
Also, growing concerms over global air
quality will likely lead to a preference for
nalural gas over coal and heavy fuel oil be-
cause of its lower level of CO2 emissions.
[n many areas, urban cogeneration with
natural gas will be preferred over all other
energy sources because of its superior
emissions characteristics

Figure 11-2

Particularly in the USA, natural gas distri-
bution utilities have long been frusirated
that the electric utilities sell virtually all
the energy requirements for building cool-
ing. More recently, gas sales for building
heating have been eroded by electric heat
pumps or special pricing for all-electric
buildings. In response, several gas compa-
nies formed district energy networks (such
as in Hartford, Tulsa, Oklahoma City,
Minneapaolis and Omaha) in order 1o util-
ize gas for centralized chilling and gain a
larger share of thermal energy business in
the summer. While somi of thise svstems
(such as Hartford ), maintain their gas util-
ity ownership, some were sold to private
DHC companies in the 1980s, Currently,

gis only utilities reflect a range of business
strategies, from head-on competition with
DHC to active support lor DHC

Dealings between district systems and natural
s utilities have tended to be watchiud, reflect.
ing the essentially competiive nature of the ne
lationship. [t is essential for the district system
proponent o attempt to identify spedfic op-
portunities where common inferests exist with
the gas distribution company. For example, as
nobed earler, thee district system's capability to
utilize large quantities of gas on an intermupt-
ihle bass can increase the total volume of gas
sobd through the avadlable gas distribution net:
work. These opportunibies may be based on
copeneration or cooling which utilizes gas-
fired thermal energy

Promotion Objectives

Promotion to gas distribution utilities can
be based on the following objective.

®  To establish awareness of the ways in
which district systems can facilitate the
competitiveness of gas as an environ-
mentally attractive energy source, par-
ticularly  through  large  urban
cogeneration systems.

Figure 11-3
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Promotion Activities

As with electric utilities, promotion activi-
His for gas utilities should consist ﬂ'l-'li.'l‘l]t."
of personal presentations to a variety of
groups within the gas utility. Ssmple for-
mal presentations and well-documented
working papers will be useful in reinfore-
ing points made in discussions

District System Benefits

Very attractive opportunities may exist to
promote district systems with natural gas
utilities. For those gas utilities which find

themselves capacity constrained, the capa-
bility of district systems o take interrupt-
ible supplies (by switching to back-up
heavy oil capability during winter peaks)
can increase total gas volume sold.

Also, as electric utilities seck to reduce sum-
mier peak loads associated with cooling de-
mands, gas-finsd echnologies may represent
a cost effective altermative. Because of their
larper scale, district systems would Hkely be
more attractive sites for these technologies
than individual buildings.

55



12 Regulatory Agencies

12.1 Current Attitudes and
Behaviour

Regulatory agencies give approvals to a
district energy system project during the
design and construction phases, Drawings
must be approved to indicate conformance
to the governing pressure vessel code. Per-
mits for comstruction of distribution net-
works are necessary due to the lengthy
periods of road disruption. Environmental
siting permits may also be required, espe-
dally when new energy sources, combus-
tion equipment and stacks are part of the
project. In addition, multi-subscriber sys-
temns may find that their tariff structure is
regulated by the local public utilities com-
mission.

Project delays can be encountered, espe-
clally at the planning stages, when regula-
tory officials are not familiar with district
systems. It is essential, therefore, that pro-
ject proponents understand the steps in
the approval process which each agency
follows and become acquainted with the
key officials who influence this process.

In most countries, few difficulties have been
encountered in obtaining construction per-
mits for district systems. District technolo-
gies are well proven in most jurisdictions.
On the other hand, hot wabter distribuation
technology has not been well established in
Morth Amenica. Such systems may be de-
signed to utilize components equivalent to
those well established in European practice.
In such cases, inspectors may have difficulty
in relating local code requirements with
what are essentially European specifications
and, in some cases, European component
SOLUCINE.

Environmental siting permits may be diffi-

cult to secure, espedially if there is no for-
mal municipal, state/provincial or federal

government policy toward district heating
and the acceptability of specific technolo-
gies (such as incineraton of municipal
solid waste). Local atimens groups can po-
larize public opinion against any new
combustion/stack project due to uncer-
tainties regarding the effectiveness and re-
habality of pollution control equipment.

Multi-subscriber district systems do not
appear to have had any difficulty in estab-
lishing relationships with public utlities
commissions. The standard practice ap-
pears to be to allow the district energy sys-
tem to establish rates which provide for
the recovery of costs plus a reasonable re-
turn on investment. Where CHP plants are
involved, a significant issue exists in each
case to allocate the capital and operating
costs between the electrical and thermal
outputs. Figure 12-1 provides an owver-
view.

Figure 12-1 Public Utilities

Commission Requlation of
DHC--USA

Although 35 stales regulate investor-
owned thermal utilities, 24 regulate co-
operatives and  only 15 regulate
municipally-owned  thermal  utilithes
(and in several of these stated, PUC

regulation,

of municipally owned systems is lim-
ibed, e to intra territorial operations.

Source: Kier, '"H. and Meshenberg,
“State Laws and Regulations Affecting
Development and Renovation of District
Heating,

A special case may exist for some propects
where technology and material sourcing
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may be desired which 15 not familiar to the
regulatory bodies. The developers of the
Charlottetown, CDA system, for example,
dealt with the need to familiarize pressure
vessel code authorities with the ways in
which European design practices and
component standards could be related to
MNorth American codes. Through a series
of meetings, a relationship of mutual un-
derstanding was developed in which both
the system designer and the code inter-
preter understood each other's objectives,
constraints and areas of flexibility. Particu-
lar attention was given to steol quality
specifications. It should be noted that ex-
perience exists in several North American
projects for European sourced designs and
materials.

12.2 Promotion Objectives

Mromotional campaigns can be targeted al
PUCs and environmental regulatory agen-
cies with the following interrelated objec-
tives:

® To establish awareness of the potential
role for district systems in electric util-
ity integrated resource planning (see
Section 11.2).

® To establish awareness of the enwiron-
mental implications of district system
technologies in comparison with de-

centralized heating and cooling op-
tions,

12.3 Promotion Activities

Formal briefs presented to PUC staff can
discuss the rationale for an expanded role
for DHC in ultility integrated resource
planning. Such briefs must reflect familiar-
ity with the current issues and develop-
ments in this feld.

As discussed in Section 10.3, several ap-
proaches can be taken o familiarize regu-
latory  officials with the environmental
{and other) benefits of district systems
Factual information derived from the ex-
perience of other district systems can be
shared with environment department staff
and influential elected figures. Visits 1o
successful systems, including meetings
with local environmental officials, can be
arranged to provide credibility for claims
of technical performance and political ac-
ceptability. Meetings with environmental
interest groups can be orpanized to rein-
torce the promotion efforts with environ-
mental regulatory bodies,

12.4 District System Benefits

The specific environmental benefits of dis-
trict systems which can be emphasized are
outlined in Section 10.4.

&



13 Financial Institutions

13.1 Current Attitudes and
Behaviour

The source of capital funds for district en-
ergy systems can vary depending on the
type of system ownership

For group systems, funds are provided
through the arganization’s capital budget-
ing and funding processes. Relationships
with banks and other financial institutions
are maintained by financial officers. Dis-
trict system managers typically have no
direct involvement in this area.

In some cases, multi-subscriber systems
raise capital through financial instruments
which are obligations of {(or are guaran-
teed by) a municipal or provincial /state
government entity. Access to funding (and
the cost of such funding) is typically re-
lated to the government entity’s credit rat-
ing and only secondarily a function of the
financial attractiveness of the project itself
Thus, the system proponent will usually
sevk to gain support from the government
bady rather than deal directly with finan-

cial institutions.

For other multi-subscriber systems, the
ability to raise capital is a hunctiom of the
proponent or developer being able to con
vince financial institutions of the long:
term soundness of their business plan. In
these cases, the relationships which must
be established are similar to those reqguired
between any business and its sources of fi-
nancing,

Most major multi-subscriber system pro-
jects have enjoyed some form of govemn-
ment backing, such as subsidies for
construction, loan guarantees or access (o
low interest loans.

In the USA, subscnber systems operated
by both non-profit and for-profit DHC
companies have benefited from the lower
interest rates of a special inancing mecha-
nism called tax-exempt revenue bonds. Ex-
amples of DHC systems which have used
these bonds to rase capital would nclude
the Trenton, Oklahoma City and St Paul
systems. The Jatter system used tax-exermnplt
bonds to support ils majpr revitalization
projects during the 1980s and followed up in
the early 1990s with a combination of $6
million in fsc-exempt revenues bonds (with
security provided by long-term  customer
contracts) and a 53 million subondinated
loan from the City of St Paul

Figure 13-1

In those financing situations where gov-
ernments have not been directly involved,
no difficulties have been encounferesd in
securing  funding on reasomable  terms
whien a system has a sound history of op-
eratng and financial performance.

However, when a proposed system is new,
the financial community may react with
scepticism and a lack of interest if they

fil
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have not become familiar with the viability
of district systems on a worldwide basis
Most major multi-subscriber system pro-
jects have emjoyed some form of govemn-
ment  backing, such as  subsidies  for
construction, loan guarantees or access (o
low interest loans. In those situations where
governments have not been directly i
volved, no difficultis have been encoun-
teredd in securing funding on reasonable
termes when a system has a sound history of
operating and inancial pertormance,

Support from a financial institution can be
expected only when:

® The institution has confidence in the
techaical, marketing, management and
financial components of the proposed
business plan.

s The type of tinancing which is sought
matches one of the types of lending in
which the institubion specializes. For ex-
ample, many banks focus on opemting
loans rather than long-term obligations.
On the other hand, pension funds are
more likely to make long-term loans.

Since the main capital requirement of a dis-
trict system bs for long term capital related o
its investments in central plant and distribu-
ton network, il is appropriate that sources
for this type of fimding be identified. Then,
formal presentations of the proposed busi-
ness plan can be made, with a copy of the
business plan and financing requirements
left with the lending officer.

Financial institutions prefer o see their
loans backed by collateral which offers
them some measure of security in the
event of default Unfortunately, buried
pipes and other district system compo-
nents provide little residual value in such
an event. Thus, the financial institution
will be placing most of its attention on the
reasonableness of the cash flow projections
in the business plan as the primary basis
for its lending decision

13.2 Promotion Objectives

Promotion of DHC targeted to sources of
long erm capital can direct activities o sen-
ior loan officers with the following cbjective:

®  To establish awareness and credibility for
the proven nclblluh.. of district systems

13.3 Promotion Activities

Fotenhial lenders should be approachied at
the early stages of project development, es-
pecially if they are not familiar with or have
had experience with district systems. Sobe
visits along with general promotional mate-
rial can help DHC systems gain credibility
in the eyes of lending officials before a spe-
clfie requiest for funding support is made.

Relationships with several lending organi-
#zations should be "nurtured” since it is not
possible to predict which will be suppor-
tive of the final DHC business plan which
i% preserited for thedr consideration.

13.4 District System Benefits

Presentation of the formal business plan
lies at the heart of a request for specific
project funding suppart. The business plan
must provide clear evidence that invest-
ment in the district system will be a pru-
dent use of the lenders” funds, that is, that
the project will meet the lenders’ guide-
lines for risk and return

In order to provide this assurance, the
business plan must show that:

* The technology i= sound and well-
proven.

® The subscribers will agree to connect,
signing 20-30 year contracts, and the
heat /cooling load projections are rea-
sonable,

® The pricing structure provides for de-
mand and energy charges which corre-
spond to a) fixed costs required for
amortization of capital investments
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and operating overheads and b) vari-
able fuel prices.

The gross profit (that is, the difference
between revenue and fuel costs) can
not be jeopardized by:

= future shifts in prices and availabil-
ity of alternative fuels;

- constraints in adjusting tariffs to
levels required to ensure Enancial
solvency.

The management plan is sound.

The financial plan identifies a reason-
able balance between debt and equity
funds and a reasonable amortization
schedule for the debt

Technical, operating, marketing and
political risks are identified, assessed
and where necessary, transferred or
otherwise managed.




14 Promotion to System Owners

4.1 Current Attitudes and
Behaviour

In some cases, a developer of a major DHC
system expansion project will not be the
current owner of the group or municipal
system. The developer must, in these
cases, deal with the necessity of gaining
support from this target group

System owners must approve substantial
capital budgets for major district system
projects or approve the terms and condi-
tions on which their current system will be
incorporated  in the new system. Thus,
owners (and their senfor managers) can be
expected to be cautious or even negative
towward the commitment of scarce fimancial
resources for system expansion or renova-
tion. In order to mfAuence these athihudes,
it is important o understand the responsi-
bilities and decision processes of those in-
dividuals involved with approving capital
expenditures for district systems

Group Systems

In North America and other countries,
group systems serve thousands of institu-
tions such as hospital complexes and uni-
versities. These systems typically connect
10-100 buildings. For these systems, the re-
sponsibility for operation of a group sys-
tem’s central plant and heating and chilled
water distribution systems lies with the
buildings and grounds/physical plant
group. This group is responsible for meet-
ing building energy and comitort needs at
the lowest cost possible.

Typically, securing approval for major
capital projects involves several steps:

®*  The proposed project is first developed
in conjunction with consulting engi-

MEe s

®  The proposal is then reviewed by the
institution's financial officer.

& Finally, approval is given by the insh-
tution's management board. The fund-
ing agency for the institution, such asa
provincial /state  education  ministry,
may be required to give final approval
for such capital projects.

The physical plant group, therefore, seeks
to gain the support of senior management
through the institubion’s capital budgeting
process. This process places the proposals
for district system projects in direct com-
petition with the institution’s other spend-
ing priorities. For a hospital, these
priorities may include sophisticated diag-
nostic equipment or additional beds while,
for universities, they may include books
for the library or new computer facilities.

Multi-Subscriber Systems

Lifferences can be found in the ways in
which owners of multi-subscriber district
systems view prospects for renovation or
expansion projects. For example, some
may not fully appreciate the importance of
capital investment for renovating distribu-
tion networks or improving central plant ef-
ficiency in ensuring the longer-term viability
of their existing systems. Others, in contrast,
develop aggressive multi-year plans for ex-
panding the areas served and integrating
new, cost-effective energy sources, such as
industrial waste heat or biomass fuel.

Typically, the general manager of a mulh-
subscriber system will report to a board of
directors which has the authority to ap-
prove capital projects. Projects may be de-
veloped by an "in house” team in the case
of large, municipal systems or with the as-
sistance of consulting engineers in the case
of smaller systems. It should be noted that,
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for publicly owned or supported systems,
the board will be directly or indirectly ac-
countable to elected officials

For some group or multi-subscriber sys-
tems, physical plant managers may not be
aware of the options available for cost of-
fective improvements lo their central plani
or distribution system Hence, over time,
system performance can deteriorate both
physically and financially. As a result,
pressure from customers 0 disconnect
from the district system and install decen-
tralized systems can emerge.

Consulting engineering firms which ad-
vise these managers may not always be
aware of, let alone experienced with, the
range of possible investment opportuni-
ties. On the other hand, engineering firms
which specialize in technologies associated
with district systems may provide more
relevant and accurate appraisals of costs,
benefits and risks of alternatives

Many institutions, such as hospitals and
umiversities, face significant capital tund-
ing shortages. Regardless of the level of
economic  attractiveness,  energy-related
prn}&ds- can be given a low priority by
management of these institutions and their
funding agencies.

Figure 14-1

An increasing number of major DHC pro-
jects are based on the privatization of ex-
isting publicly owned and operated
facilities, For example, in the USA, the
Nassau County project was based on a pri-
vate DHC company taking over the own-
ership of an existing power plant. The
Baltimore system, for another example,
has recently expanded by taking over a
district heating plant from the local hous-
ing authority, merging the plant and its
heat load with the existing system. Evi-
dence of the privatization of thermal en-
ergy supply for government buildings is
found in several countries besides the
LUSA

Privately-funded systems can also suffer
from a lack of interest or support from
their owners. This occurred, for example,
in the USA when many electric utilities
found that their downtown steam-based
systems did not fit with a corporate focus
on the supply and distribution of electric-
ity. In addition, a private firm’s rigorous
return on investment thresholds for new
capital investments may result in consid-
eration being given to selling or dosing
the district system.

At some institulions, such as correctional fa-
dlities and military bases, senior managers
are transferred every two to three years
Alse, the highest operational priority is usu-
ally given to non-energy objectives. As a re-
sult, it is difficull to focus the attention of
local managers on possible district system
retrofits and similar projects. In addition,
fragmentation of enginecring expertise and
budget responsibilities between  national
headquarters and individual facilities may
be found.

Many district systems, however, do not
face these problems of lack of senior man-
agement interest and access to funding.
Typically, these systems employ a plan-
ning process which identifies the long
term strategy for the system and the major
capital projects required to implement this
strategy, Support and commitment is se-
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cured from the boards of management
and, where necessary, the politicians who
oversee the systems” operations.

Decision criteria for capital investments
at both group and multi-subscriber sys-
tems are heavily weighted toward finan-
cial considerations: minimize capilal and
operating costs. However, since most in-
stitutions and many multi-subscriber sys-
tems  are  publidy-funded, significant
secondary interests lie in supporting ac-
tions which are :'.nci.nllr desirable. For
these systems, financial investment crite-
ria are usually less stringent than for pri-
vate sector firms, especially where such
investments can be related to:

o Lse of a locally-available fuel source
®  Energy conservation.

* Local economic development, incud-
ing the generation of local employ-
ment  and  the  strengthening of
downtown cores

& Positive environmental impacts

Government-Owned Buildings and
DHC Systems

Governments al the provincial /state and
national levels own and operate thousands
of group district energy svstems. These are
found at office building complexes, mili-
tary bases, correctional facilities and other
locations. Governmaents also provide fund-
ingg, either directly or indirectly, for addi-
tional thousands of health care and
educational institutions which may or may
not have autonomy in the management of
their physical p]antr.

In many jurisdictions, governments at the
provincial /state and national level are
heavily involved with the generation and
distribution of electricity, activities which
are closely associated with district sys-
tems. For example, electric utilities are fre-
quently publicly owned. Rate struchires

and capital expenditures are subject to the
regulatory control procedures of public
utilities commissions

In Europe, many countries translate pol-
icy support for DHC into commitments
for greater district system investments for
government-owned  buildings. On the
other hand, in North America, a low level
of additional investment in district svs-
tems is taking place in facilities owned or
upernlnd by provincial /state or federal
Bovernments

14.2 Promotion Objectives

The emphasis placed on the following ob-
jectives may vary depending on the level
of management being targeted in a promo-
tion campaign.

For Managers of PPhysical
Plant/Directors of Operations and
Consulting Engineers

* To establish awareness of and credibil-
ity for the range of technical options
which are avalable (or are af the dem-
anstration stage) for improving operat-
ing performance, oplimigng system
capabilities and adapting w new fac-
tors (such as environmental concerns
and utility electricity buy back poli-
cies).

* To provide guidance as o how pre-
liminary and detailed feasibility as-
sessments should be undertaken for
the technical options which may be
relevant to their systems.

For General Managers/Boards of
Directors/Funding Agencies

& To establish a level of awareness and
credibility for the long term, cost effec-
tive and sodally responsible role
which district systems can play in their
facilities.

B
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14.3 Promotion Activities

Major capital projects related to the reno-
vation or expansion of existing district sys-
tems require several years of study and
development before final approval to pro-
ceed is received. Thus, promobion activi-
ties should be organized in a way which
recognizes the lengthy gestation period for
project development.

It can also be expected that the relative
costs of competing energy sources will
shift over ime and new district technolo-
gies will be developed. Thus, the potential
attractiveness of major system options
should be periodically assessed.

Ideally, the manager of the plant or senior
general manager for an existing system
will become the “champion™ for a renova-
Hon or expansion project. In order for this
to take place:

® [Interest must be present on the part of
the manager.

¢ The manager's job description must
identify imitiation of such projcts as a
key part of the position,

The tme and resources must be available
for such managers to learn about technol-
oy developments and, at a minimum, (o
initiate preliminary feasibility studies of

possible options.

Thie specific technology optons which
most managers should be familiar with are
as follows:

*  Adding nearby buildings to the system
load to improve central plant cost ef-
fectiveness.

o [nstallation of cogeneration capability
w increase overall plant efficency, re-
duce peak electrical load and provide
supplemental incomae.

* [nbroduction of district  cooling
through such approaches as chilled

Figure 14-2

Dissrist sl Supply Syatem
in the Meiropolilnn Bagion

water distribution or steam absorption
chillers.

®  Retrofit or replacement of distribution
lines to reduce line losses due to leak-
age and other factors.

® Litilization of a locally available energy
source, such as municipal solid waste,
industrial waste heat, biomass fuel or
heat from a wtility power plant.

The communicabons activities which can
contribute to the establishment of aware-
ness of technology options include news-
letter  articles on  recent RED  and
demonstration projects, district energy as-
sociation workshops on specific technol-
ogy areas (such as cooling) and sales calls
by suppliers where managers have ex-
pressed interest in a particular technology.

Guidance for carrving out feasibility stud-
ies can be provided by district energy in-
dustry  associations or  government
agencies. (See listings in Part F of this
manual.) The terms of reference of studies
which have been performed efficiently
and effectively can be made available for
“project champions™. Mathodologies for
the assessment of technical and financial
viability along with economic and envi-
ronmental impacts can be described.

In order for project initiatives taken by a
svatem manager at the operating level o
be successful, senior management must ac-
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cept the legitimacy of district energy sys
tems within their organization’s mandate.
Thus, key senior managers must be intro-
duced to credible descriptions of the cur-
rent and possible roles for district energy
systems (either group or multi-subscriber
as appropriate).

Activities for communicating this informa-
tion include presentations at conferences
and articles written in trade magasines tar-
gebed at seruor managers. Visits to progres-
sive district systems can also be arranged

14.4 District System Benefits

The benefits of district systems can be
communicated in terms of:

® Technical: system efficiency and opti-
mization

s  Economic: return on investment
* Operational: reliability and service
*  Sociptal

Economic benefits of employment during
construction, keeping energy dollars in the
community and strengthening the eco-
nomic viability of the community;

Environmental benefits of reduced contri-
bution to acid rain and global warming,
reduced local air pollution levels {reduc-
ing damage to health and property), re-
duced waste streams and reduced
transport of ol to individual sites

Section 104 provides further description
of the benefits of district svstems.
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15 Promotion for Established

Systems

This section of the manual provides a brief
discussion of promotion to all of the sig-
m’fwn!ﬁt target groups for established sys-
tems,

15.1 Current Attitudes and
Behaviour

Many district systems, such as those in the
Nordic countries, have realized their full
market potential. For the municipal mar-
kets which these systems serve, DHC can
bee viewed as a mature, established tech-
nology which has achieved a signiticant
share of the building heating market. Al-
though the district system approach has
been well accepted in these areas, it is im-
portant to understand that promotion ac-
tivities are still required to ensure ongoing
commercial success and system viability,

The marketplace for building thermal e
quirements is rarely static. Changes can
occur over a several year period (or less)
which result in new competitive chal-
lenges for the DHC company. For exam-
ple:

& New taxation measures can be intro-
duced which put DHC at a disadvan-

tage.

*  Customers may feel that they are being
taken for granted by the DHC com-
pany and may be receptive to aggres-
sive marketing by competilors

& ['ublic authorities may not appreciate
the role which DHC plays in contribut-
ing 1o the enhancement of the environ-
mient.

In the face of these changes in the market-
place, the promotion issues facing opera-

tors of mature systems are significantly
different from those facing developers of
new or expanded systems (which were
discussed in Section 3.2). The source of
many of these differences is the fact that,
while new systems must establish sound
relationships with many groups, a mature
system secks to support the continuation
of positive relationships which contribute
to ils ongoing success.

As depicted in Figure 1-1, these groups are
many and varied.

Groups which provide resources to
the DHC system

Emplovees

Suppliers of goods and services
Customers

Capital markets

Groups which provide the regulatory
and fiscal environment and business
direction for the DHC system.

#  Public authorities
&  The System’s Board

Groups whose attitudes affect the
system’s Success:

&  Employees’ Family and Friends

*  Mass Media

*#  Potential Customers Engineers and Ar-
chitects

* [Interest Groups

Relationships with each of these groups
can vasily evolve over fime. Among these
groups, astomens and public authorities ane
clearly the most important. Emphasis is given
o these groups in Part C, which deals wath
promoting  to  individual customers, and

63




Promotion for Established Systerns

Part E, which considers promotion at the
level of national govemments and intermna-
honal organizations.

Promoton activities for an established
DHC company should be based on a peri-
odic review of how it positions itself with
its customers in the market. In the Nordic
countries, for example, the positioning of
district systems has shifted significantly
over the years, as shown in Hgure 15-1.
From the 1920 position of being a facilita-
tor of CHP, district systems have evolved
over the ensuing Y0 years to being a
provider of comiortable, environmentally-
safe heat supply and services which aid
the customaer’s management of energy

Promotion to public authorities at the
state/provincial, national and interna-
tional level is discussed in Part E At the
municipal level, it is especially important
that elected officals understand the extent
of the community’s investment in district
systems, the benefits which the district sys-
tem delivers and the importance of support-
ing this investment on an ongoing basis.

15.2 Suggested Promotion
Approach

Customers

It is important that customers be familiar
with the products and services offered by
the DHC company, the quality of these of-
ferings and the customer orientation which
the company reflects in all of its dealings
with customers. Ongoing promotion to cus-
tomers is especially important due to peri-
odic tumover of the building managers and
operators with whom the DHC company
has its day-to-day dealings.

Customers can be reached through both
mass commurdcation and direct contact
(newsletters, bill stuffers, ete.). Information
meetings and open houses can also be
used. The day-to-day contact between
company employvees and the customer,

such as meter readers, provides another
opportunity for communication.

Section 8 of this manual provides a com-
plete discussion of promotion approaches
for established customers.

Suppliers

The ability of suppliers to meet the needs
of the DHC industry will be enhanced if
they are encouraged to become aware of
the DHC operation, customer relations
and future plans. Supplier participation at
open houses and exhibitions is desirable.

Capital Markets

As a special kind of supplier, the providers
of long-term capital should be kept in-
formed of the district energy company's
commercial viability and future plans. An
image of a progressive, thriving business
should be established. Periodic mectings
with senior lending officials should be
held, supplemented by the distribution of
newsletters and other communication.

Public Authorities

As noted earlier, it is important that sound
personal relationships be established be-
tween the district energy company and the
key mmj!;'ipal govermnment officials (See
Part E).

Mass Media

The mass media provide the vehicle for
public relabons activities initiated on be-
hall of the district energy company. These
activities build awareness and goodwill for
the company within the community. Local
media, usually understaffed, are receptive
to newsworthy information and appreciate
receiving such information in a profes-
sional news release format. Representatives
of the media should be invited to all
events, such as plant openings and meet-
ings with important visitors.
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The handling of unpredictable events such
as accidents should be anticipated. A
member of the district system staff should
be the single point of contact with the me-
dia. A straightforward approach in de-
scribing the problem, what is and is not
known and the steps being taken to solve
the problem is usually the most appropri-
abe.

The Board

The importance of ensuring that all mem-
bers of the board which oversess the dis-
trict system company are fully informed of
current  operations, issues and plans
should not be underestimabed

Employees

Employees are goodwill ambassadors for
the district system company, both on and
off the job. Employees will generate good-
will for the company when they under-
stand the importance of a customer service
aorientation and the many social benelits
which their district system provides to the
community. It is important that employees
be informed of all events, decisions and
other factors which affect how the com-
pany relates to its customers and other

EI.'H!.I-]."'E-.

Figure 15-1

Interest Groups

Certain interest groups within the commu-
nity have objectives which are compatible
with those of the district system company.
For example, environmental groups may
support district system technology. A rela-
tionship with such groups should be estab-
lished which can result in the support for
DHC being leveraged by their efforts.
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Figure 15-2 Evolution of Market Possitioning of District Systems in the

Nordic Countries

The market positioning arguments used for establishing DH plants have varied with lime.
Reasons such as effective power production, fexibility and denvironmental advantages
have persited, though with varying emphasis. The following lists some of the arguments

used.

1920

1950

1560

1970

1980

1985

1990

DH allows the combined production of electricity and heat
DH can utilize heat from incineration and industry

DH is virtually maintenance-free for end-users

» DH requires less psace in the home

The development of residential areas illustates the advantages of building homes
without chimneys, fumace rooms and oil tanks

All forms of energy (coal, oil, natural gas, straw, electricity, etc.) can be used,
which allows utilization of whichever type of energy has the lowest cosis

» Customers enjoy flexibility and certainty of supply
= The change from concrete tunnels to pre-fabricated pipes makes further

installation possible

DH gives lowest heating costs

DH gives cleaner flue gas

DH is more efficient and gives a higher performance than individual heating
systems

DH maxamizes energy utilization, distributing hot water in well-insulated pipes
DH plants can utilize fuel with a low energy content

e« DH can utilize products which otherwise are a source of environmental problems
» DH makes comiortable living posssible

DH stations offer new services, eg.. monitoring of energy consumption, total
energy supply, operation/maintenance of heat exchangers and secondary
equipment, snow melting, chilled water for cooling, etc

Current market postioning emphasized the offering to end-users of comfortable, environ-
mentally safe heat supplies.

Source: "Marketing of District Heating in the Nordic Countries”, pp. 5-6.

72




Part E Promotion at the National and International Levels

This part of the manual focuses on issues related to the effective promotion of district energy
systems at the level of national governments and international organizations. Where jurisdic-
tion exists, the following sections are also relevant to DHC promotion at the state and provin-
dal level. Section 16 provides direction for the promotion of district systems to government
policy and program officials who serve as agents for the public interest. Fromotion of DHC
related to the operation of government-owned bulldings and group DHC systems is in-
cluded in Section 14 in Part [,

Section 16 Policy and Program Officials




16 Policy and Program Officials

16.1 Current Attitudes and
Behaviour

District energy systems offer benefits
which are very consistent with the major
policy interests of many governments and
international organizations in the areas of
energy, the environmient and the sconomy.
For example:

Energy

Most governments provide active support
for the policy goals of energy efficency,
diversity of energy supplies and utiliza-
tion of locally available energy sources;
district energy syvstems contribute 1o the
achievement of all three of these goals.

Environment

The environmental benefits offered by dis-
trict systems address concerns at the local,
national and international levels, District
systems facilitate the reduction, dispersion
and control of air pollution levels, thereby
ameliorating both local and long range air
pollution problems. Incineration and other
treatments of waste streams can also pro-
vide positive net environmental impacts.

The Economy

All governments support the goals of eco-
nomic efficency and productivity which
can be realized through technically sound
capital investments. These goals represent
the underlying basis for the economic vi-
ability of district systems

Among International Energy Agency
member countries, major differences are
found in the extent to which provin-
dal/state and national governments un-
derstand the role of and provide support
for district energy systems. In some Euro-

pean countries, as shown in Figure 16-1,
district systems are supported by clear
policy positions and various forms of leg-
islation and public subsidies.

In North America, on the other hand, the
situation is characterized by a significantly
lower level of government policy and pro-
gram support. Until recently, governments
in North America have been reluctant to
provide more than token recognition of
the social benefits of district systems or
other energy technologies which have
positive environmental impacts.

In the USA, for example, government in-
itiatives have provided support primarily
at the R&D level, with some demonstra-
tion activity. It is not generally seen as a
justifiable role for government to select
and provide overl support for one of a
number of commercialized technologies
which are competing in the marketplace.

Lintil recently in Canada, the predominant
orientation of energy policy has been to jus-
tify the intervention of government in the
energy marketplace when market barriers
are preventing the potential penetration of
economically altractive technologies. Thus,
the marginal level of economic attractive-
ness of many potential district system pro-
pects has meant that little policy or program
support has been forthcoming. However,
beginning in the 19905, recognition of the
full range of sodal benefits of district sys-
tems has resulted in increased support for
R&D, demonstration and information trans-
fer activities in support of DHC.

In most countries, electric utiliies face
greater costs and difficulties in siting new
generation facilities. The recognition s
growing, however, among both govern-
ment policy makers and utility planners
that district systems, when based on com-
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bined heat and power (CHF) plants, can
contribute to electrical generating capacity
in a marner which overcomes many of the
siting difficulties. Many obstacles remain,
however, in translating this recognition into
tangible forms of support for the develop-
memt of district systems.

During the 1970s and 1980s, concerns over
the assured availability of oil and gas at
reasonable prices provided a major impe-
tus underlying government support for
district systems. This support was most
apparent in the Nordic countries,

More recently, the markets for oil and gas
have been characterized by expectations of
relative stability of supply and prices. The
threat of shortages of conventional fuel has
not, therefore, provided a spedal stimulus
for government palicy makers to consider a
greater level of support for district systems.

Environmental concerns, expressed on a
worldwide basis, are clearly the major
drving force behind the current recepliv-
ity of policy officials in considering a
greater role for district systems. These con-
cermns, related to such issues as acid rain,
ozone depletion and global warming, are
based, in large measure, on the immediale
and long term environmental degradation
caused by energy producion and con-
sumption patterns.

Governmental responses to these environ-
mental issues are beginning to emerge. In
many countries, a carbon tax is being con-
templated as a means for encouraging the
use of fuels which produce less carbon diox-
ide (COn). On the multi-lateral level, the
phase-out of CFCs to counter the rapid de-
pletion of atmosphenic oeone has been sup-
ported by most nmational  govemments.
Consensus has not been reached among
governments, however, related fo commit-
menis for concerted multi-national action to
deal with global warming and other issues

In some countries, multi-departmental
governmental efforts have been initiated

to provide an integrated response to envi-
ronmental issues. Acceptance of district

systems when such initiatives are formu-
lated provides an ideal point of entry and
source of aredibility for further promotion
of district systems within individual de-
partments.

Several sections of this manual have dis-
cussed how district systems provide sig-
nificant benefits in addressing
environmental issues compared with indi-
vidual building systems. These benefits
are summarized in Section 16.4.

16.2 Promotion Objectives

Promotion to policy and program officials
within provindal /state and natonal gov-
emments and international organizations
should be targeted to the pertinent depart-
ments/ ministries. [t should be noted that,
as an integrative technology, district en-
ergy systems are associated with a variety
of fuels, conversion and distribution tech-
nologies and social impacts, Thus, several
groups within each department/ministry,
such as the energy conservation, electricity
and natural gas branches within a depart-
ment of energy or the acd rain, green-
house effect and municipal solid waste
groups in a ministry of the environment,
must be identified as the specific targets
for promoton activity.

The principal objective of DHC promotion
targeted to government policy and pro-
gram planning groups should be:

* To establish awareness of and credibil-
ity for the social benefits to be nealized
by increased acceptance of district en-

ergy systems,

16.3 Promotion Activities

Promotion activities related to government
policy and program decision makers can
be delivered with more influence and
credibility by associations or coalitions of
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interests than by individual district system
owners or developers.

These activities should recognize the na-
ture and extent of lobbying efforts in sup-
port of district system competitors. Such
efforts have most likely been undertaken
for a longer period and supported with
greater resources than are available for
district system supporters.

In general, face-to-face presentabions are
the most effective approach for communi-
cating with the targeted decision makers
and their key staff members. Opportuni-
ties will also exist for presentations at pub-
lic or legislative hearings.

For these meetings and presentations, many
persuasive messages can be used. For exam-
ple, strong energy efficiency, economic de-
velopment and environmental benefits can
b associated with district systems.

The main challenges for promotional effec-
Hvemness ane:

* To "package” and deliver these mes-
sages in a professional manner.

® To ensure that the specific benefits
relevant to each audience, rather than
the general district system “story”, are
featured.

® To counter the arguments and ap-
proaches employed by competitive
lobbying efforts.

* To provide evidence of the credibility
of the district system approach
through reference to the policy sup-
port provided by the Intermational En-
ergy Agency and other high profile
organizations.

Use of case examples and other informa-
tion contalned in this promotion manual
can contribute greatly to the effectivencss

of formal presentations, discussions and
leave-behind materials.

Visits to successful district systems by in-
fluental policy makers may provide an-
other approach which translates the
theoretical arguments in support of district
systems into tangible, credible terms.

Meetings with policy and program officials
provide the opportunity to table recommen-
dations for support for DHC in two areas:

s  Inclusion of DHC R&D and demon-
stration projects in available govern-
ment programs.

* Identification of regulatory, administra-
tive and procedural barners which are
impeding the acceptance of DHC in the
marketplace. These bamiers can range
from double taxation of DHC at the fuel,
or gross revenue levels to environmental
project review procedures and criteria
which discriminate against DHC.

The policy formulation approach of some
governments has emphasized the relative
economic attractiveness of alternative en-
ergy sources and systems ke DHC to con-
ventional technologies. Methodologies have
not been available for translating the sodal
benefits "externalities” offered by district
systems, particularly the enwironmental ad-
vantages, into factors which can be analyzed
through traditional policy analyses.

It is important to note that a great deal of
attention is currently being placed on the
quantification of environmental costs and
benefits of available energy sources and
systems. For example, Environmental
Costs of Electricity, a report prepared for
the Mew York State Energy Research and
Development Authority and the United
States Department of Energy, was publish-
ed in 1990, This report and others provide
a description of methods used to quantify
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the significant environmental costs of dif-
ferent energy systems.

16.4 District System Benefits

Specific messages which can be delivered
to policy and program formulators would
include an emphasis on the major energy,
environmental and economic benefits
which district systems offer to society.
While simalar to the benefits of DHC dis-
cussed for I;lrnmnlirlg a municipal system
(see Section 10.4), these benefits take a
broader, societal perspective.

Energy Efficiency and Security

The energy polices for many governments
and international organizations are based
on support for enhanced energy efficiency
and reduced dependency on insecure en-
ergy sources, The benefits of district sys-

tems support these policy goals.

Dhstrict systems provide opportunities for
greater energy efficiency, especially where
they are based on combined heat and
power plants. When calculated on the ba-
sis of efficiency over a full heating season,
the efficiency of CHP plants is approxi-
mately 85%, compared to as low as 60%
for decentralized boilers and 35% for elec-
tric power stations.

The reasons for the greater efficiency of a
central plant include:

® Elimination of most standby losses
Better maintenance

More highly trained operators

Better boiler controls

Incorporation of stack heat recovery
systems

Tt should be noted that the increased combus-
tion effidency of central plants in comparison
to individual systems 15 much greater than
the distribution system losses, which can
range from 8-12% of distribuited energy.

. & & @

In most countries, investments in energy
technologies based on locally available en-

ergy sources have been limited because
these technologies require large scale
plants to achieve an economic scale of op-
eration. Because district systems can util-
ize the output of large-scale central plants,
many allernative energy or waste energy

sources can be used to displace imported
fuels.

Examples of these locally available energy
sources include:

Wiood chips and wood waste
Peat

Underground aquifers
Rivers and oceans

Municipal waste

Industrial waste heat

Environmental Enhancement

Government policy and program officials
should be fully aware of the ways in
which district systems relate to the grow-
ing set of environmental inberests and con-
cems, District  systems offer many
immediate and long term environmental
advantages over decentralized systems.

Greater efficency in fuel use reduces the
amount of CO2 emitted, thereby reducng
the impact of meeting building energy re-
quirements on global warming, As noted
above, greater efficlency is realized through
the inherent performance advantages of dis-
trict system technology as well as the pro-
fessional management of central plants.

Centralized systems offer proven techno-
logical options to individual building
chillers which utilize CFCs. For example,
central chilling systems based on ammaonia,
the refrigerant which dominates the indus-
trial chilling market, can provide safe as
well as efficent operation. District cooling
can also be based on steam-based chilling
systermns located at either central plants or in-
dividual buildings, Important technology
developments continue to improve the at-
tractiveness of district cooling systems.
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Besides reducing the total amount of emis-
sions through improved combustion effi-
ciencies, a central plant utilizes a single tall
stack which disperses emissions away
from the municipal area. As a result, local
pollution levels are reduced without any
material impact on surrounding areas.

The single point of combustion emissions is
much easier to monitor and control with
state of the art pollution control equipment.

Where support for incineration of munici-
pal solid wastes exists, the utilization of
available waste streams as an energy
source provides for the displacement of
conventional fuels (reducing COz emis-
sions) and reduction in landfll require-
ments. In Norway, for example, the
driving force behind the recent support for
DHC has been the capability of DHC sys-
tems to utilize energy from the incnera-
tion of municipal waste.

Economic Development

Promotion of the economic development
benefits offered by district system invest-
ment programs should be of interest to
many policy and program officials.

Employment required during construction
and installation is significant. Dhstrict sys-
tems are capital intensive and the labour
content of many projects is extensive,

District systems can enhance the attrac-
tiveness of urban cores as locations for de-
velopment. The vitality and viability of
downtown areas, which have municipal
services in place, can be strengthened by
district systems, negating some of the
pressures toward suburban "sprawl”.

Where district systems incorporale a locally
available fuel source, energy dollars stay in
the community rather than being “exported™
for fuel purchases. For example:

® Utilization of wood chip fuel can cre-
ate an energy supply system while
contributing to the productivity of
nearby forests,

* Utilization of industrial waste energy
can increase the profitability of the in-
dustry and support its ongoing contri-
bution to the local economy.
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| Figure 16-1 Examples of Government Policies and Programs in

Support of District Systems
' Informalion
Couniry Regulation Economic Instrumants Consultation
Finkand Emaronmental ’ Subsidies for DH (1970s) Encourape acceptance
indirectly support DH cantribute to joint R&D of OH
program
Denmark Mandatory enargy plans 15% incentives for DH based
suppart Dm;:mﬁ::rmnw an certain fuels (e.g. straw)
technology (NG replacing coal) | GO tax
Sweden Subsidees tor DH systems [1982-84)
Subsidies for certain new technolog-
Mﬂ 0. hhunurm for OH and ofhar
Garmany Financial mp?nd't for R&D and, Some consultative
aarfier, use of German coal Actnaty
U5A Emaronmantal reguiations | Tax incentives for cartain & ﬂ HSoma information
(e.g. E:+ﬂn Aur Act) indirectty | sources (especially in the 1980s) dissemination and
pp-un for DH and othar appl consulialiva activity
Finantzal wﬁm fﬂrlﬂiﬂlhlll‘!]'
| studies and demonsiration projects
Canada Tax incentives lor certain energy Information
sources for DH and othar dissemination
apphrations
Financial for feasibility
shudsesand demonsiration propcs
The
Nethariands 25% incenkives for consiruchion iMormeation
I. costs of CHP plant dessamination
Narway Environmental regulation Subsidies for DHC under
indirectly suppart DHC consideration
Franchise (concession) 20% subsidies DHC based on
granied based on socketal

| econamical afractvensss

Iurﬂm fuels




APPENDICES

The following appendices serves as a reference for sources of additional information on
district systems. The B case studies in Appendix 1 and the 29 recent municipal projects
briefly described in Appendix 2 illustrate the many possible configurations for district
systems and the benefits associated with the DHC system installation and operation. Ap-
pendix 3 provides bibliographical references for published material. A directory of dis-
trict energy associations is presented in Appendix 4 and a directory of government
agencies and departments with direct interests in district systems is presented in Appen-
dix 5.

Appendix 1 Case Studies
Appendix 2 Recent Municipal DHC Propects

Appendix 3 Bibliography
Reports and Studies, [EA and Other Organizations
Periodicals

Appendix 4 Directory of Dhstrict Energy Associations

Appendix 5 Drirectory of Government Agencies and Departmenis
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APPENDIX 1

Case Studies

The following case studies of municipal DHC systems have been selected to illustrate the
broad range of types of projects which have been undertaken during the past 10 years.
These systems incorporate many different energy sources and technologies for energy
conversion and distribution. They provide documented evidence of the energy, environ-
mental and economic benefits of district systems.

CANADA: Edmonton — a new district heating and cooling system is being established in
a northern municipality to compete with low cost natural gas. A municipal power station
will be converted to combined heat and power to provide the system’s thermal energy.

DENMARK: Heming - a district heating “showcase™ has been established to demon-
strate how district systems can serve smaller towns with locally available energy sources.
The system is an integral part of the community’s commitment to energy efficency and a
reduction in environmental degradation.

FINLAND: Helsinki -~ the district heating system which serves Finland's capital has
achieved 90% penetration of the building heating market. The resulting improvement in
air quality is well documented.

GERMANY: Mannheim - two large transport pipeline have been installed, one of 18 km
within the extensive Mannheim district heating system {which has achieved significant
penetration of the residential heating market) and a second 135 km to connect the
Mannheim and Heidelberg systems.

THE NETHERLANDS: Purmerend — two features of the comprehensive district heating
plan for a growing city North of Amsterdam are connected to 25 000 single family hous-
ing units and the extensive use of heat storage.

NORWAY: Sandvika/Baerum - a new district heating and cooling system has been de-
veloped in an area with plentiful conventional energy sources. Large heat pumps extract
useful energy from munid pal sewage.

SWEDEN: Vanersborg — A medium-sized city constructed a new district heating system
in the 1980°s wtilizing waste heat from a nearby smelting plant as the principle energy
source. The positive environmental benefits of the system are significant.

USA: Baltimore — an older downtown steam system, purchased and re-vitalized by a pri-
vate district energy company, is expanding through investments in a new central plant
and distribution network and connection to 15 major fadlities operated by all levels of
government.
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Edmonton, Canada*

A new district heating and cooling system is scheduled to start operations in in down-
town Edmonton in 1994, The project is sponsored by Edmonton Power, the municipally-
owned electrical utility which serves this northern Canadian dty of 250,000, Edmonton is
the capital of the province of Alberta and is located in the middle of a large oil and gas
producing region.

The propect originated when the feasibility of converting an older power station locabed
near downtown to a cogeneration configuration was assessed. Initially, only a hot water
district heating network was considered. However, after determination that a significant
cooling load existed, the scope was expanded to include both district heating and cooling

The load for the system will be derived from the total of 3,000,000 m? of commercial and
imstitutional buildings which can be served by the heating and cooling networks. The
progect is based on delivering a peak of 270 MW of heat and 120 MW of cooling,

The estimated investment in the

new system is CAN 5100 mil-

lion. One-fourth of the capital m
has been provided in the form of

equity investment from Edmon-

ton Power, The remaining three-

fourths consists  of  bonds

puaranteed by the municipality. | ,

Through a special exemption, ; o )
the project’s investment will
qualify for a federal tax incentive
normally not available for gov-
emment projects. The incentive
permits depreciation of selected
energy efficiency and alternate
ENErEY investments over a three
vear period rather than the use-
ful project life.

Marketing of the project to the
municipality and to prospective subscribers has emphasized the benefits which will be
realized. Among the benefits for the city are:

» Efficiency in the production and distribution of energy

# Contribution o security of energy supply

« Enhancement of the environment though reduced overall emissions
¢ Community economic development

s Significant source of employment during construction

* This case strdy tas prepared on the basts of materal provided by ELTEC, a subsidiary of
Edrionton Power
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For further information:

Mr. A5, (Stan) Gent, P.Eng.
Vice-President, Market Development
ELTEC (Edmonton Power)

Sth Floor, Capitol Square

10065 Jasper Avenue

Edmonton, Alberta

CANADA T5] 3681

Tel:  1-403-445-3453
Fax: 1-403-448-3434

Benefits for buildings which
connect to the system include

Savings in capital and oper-
abing expenses

Simplified building opera-
tions

Facilitation of phase-out of
CHCs

Ease and rmeduced cost to
control emissions

Reliability of supply through
range of fuel sources and
mOre Agorous sysiem main-
tenance

Reduction in building own-
ors’ fire insurance premiums

Lireater tenant comifort
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Herning, Denmark*

Heming i5 a medium-
sized city with a popu-
lation of 56000 in the | %
center of Jutland, Den- 1
mark., The community 1
has implemented anen- | 1o
ergy policy which s |
based on the concerns 0
expressed  in the s
Brundtland report re- -
garding the long-term 0
environmental impacts -
of using fossil fuels
The comerstones of
Herning's energy pol-
ey are:

Reduction of energy consumption by 30%

Heatedd Housing .
S,

[ 1 T

= support for residential energy conservation measures
« utilization of combined heat and power production facilitles

+ installation of the most modemn technigues for the distribution of district heating and
electricity to the largest possible number of consumers
» development and utilization of locally available renewable energy sources
This policy shows that
Reduction of feel consumption the role for district heat-
- ) | | ing falls within the
Dvistrict beating E Individual supply E | commitments to energy

corservation and re
ﬂ:1 fefuse  cmal  pafural gae eeeewahle sETEy | duction of harmful en-

. vironmental  Impacts.

St 1. e These commitments are

e % reflected in Figures |

- and Z Figure 1 shows

| entiog of buikings s

————————— - eAting o ings is
s projected to decline to

65% of 1980 levels by
the year 2005 even though total building area will have increased by 30%. Figure 2 shows
how the consumption of oil and coal will be reduced by 2005, with 30% of energy re-
quirements being supplied by renewable energy sources.

“This case study was prepared on the basis of material provided by Herning Kommunale Vaerker
(Herning Municipal Works)
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The extent of the Heming district heating system and its linkages to nearby towns is
shown in Figure 3.

As noted, the Hemning system is committed to a substantial increase in the utilization of
renewable energy sources. These will include:

» A biogas plant was established in 1988 for the treatment of 56,000 tonnes liquid and
solid manure and animal offal from the food industry in the surrounding area, The
plant produces 22,000 G] of heat and 1,500 MWh of electricity annually in addition to
its environmentally desirable waste treatment function.

= In 1990 a landfill gas project was completed, with annual output of 16500 GJ of heat
and 2,200 MWh of electricity. It is planned to double the capacity of this plant.

* A thermal gasification plant for the utilization of wood chips and wood waste was
completed in 1991. Annual output is 5,000 GJ of heat.

» A straw and sludge incineration plant was also completed in 1991. This plant utilizes
surplus straw and sludge from the Heming sewage treatment plant and produces 8,400
GJ of heat annually.




The hot water distribution network for the Herning district system is extensive. The
transmission network, which distributes heat from heating p-!an.h to urban areas, is 40 km
in length. The piping network to distribute heat to buildings consists of 260 km of main
piping and 173 km of piping from branches to buildings.

The Herning system is a direct system. Customers” heating systems utilize the water be-
ing pumped through the district system itself rather than rely on the transfer of heat
through heat exchangers located in basement sub-stations.

Several technology development projects are being undertaken at the Herning system.
These include the lowering of temperatures from the design level of 90" to reduce pump-
ing costs and piping losses and the use of friction reducing additives in one section of the
network to reduce energy required for pumping.

For further information:

Herning Kommunale Vaerker
Herning Municipal Works
Enghavevej 10

DK-7400 Herning, Denmark

Tel: 4597121011
Fax: 4597220352
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Helsinki, Finland*

Helsinki is the capital city of Finland. With a population of approximately 500,000, Hel-
sinki began its district heating system in 1952, Owned and operated by the Helsinki En-
ergy Board, a non-profit agency of the dty government, the system has achieved a
penetration of 90% of the market for building heating (see Figure 1). In fact, Helsinki has
achieved the greatest penetration of district heat in Western Europe.

Expansion of the system was supported during the 1970Fs by government subsidies for
construction. More recently, environmental regulations have indirectly supported an in-

creased role for district heating,

The peak load of the syitem in | %0

1991 was 1392 MW and 5790
GWh of heat are supplied annu-
ally. The energy sources for the
system are coal, ofl and natural
H,ll’."i-.

Three combined heat and power
plants  provide approximately
B0 of the delivered thermal en-
ergy. Thirteen heating plants and
sevieral transportable plants (bor
temporary use) supply the re-
mainiing 20%.

The distribution network is a total
of 910 km in length. Essentially all
buildings with a heat load of
more than 50 kW are connected
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As a result of the very significant in-
crease in penetration of district heat-
ing, the air quality in Helsinki has
improved dramatically since 1960 (see
Figure 2), For example, maximum sul-
phur dioxide content has been re-
duced by almost bwo-thirds between
1960 and 1990. Technical improve-
ments are continuing to be imple-
mented, such as the desulphurization
plant at the Salmisaam coal fueled
power station in Helsinki. As a result,
thie S0; content is forecast to be reduced

[ to 10% of 1960 levels by the year 2000,

*This e sty wies prepurad on the lesss of mtoral povifad by Fressh Distnct Feanking Assaciation
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In recognition of the positive environmental impacts which have been realized through
the use of CHP plants and an extensive district heating system, the City of Helsinki re-
ceived the United Nations Environmmental Prize in 1990.
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For further information:

Ms. Marjatta Talsi

Finnish District Heating Association
Valkjarventie 2

SF-02130 ESPOO

Finland

Tel: 358 () 455 1866
Fax: 358 (0) 455 1848
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Case Study
Mannheim, Germany*

Extensive studies conducted in 1954-55
showed that a district-heating system us-
ing high-temperature water could be op-
erated economically. In 1956, the first
district-heating service was established.
A district-heating pipeline ran from the
Herchelbad Heat Flant to the downiown
area of Mannheim to supply individual
buildings. In 1959, the energy utility (En-
ergic-und  Wasserwerke Rhein-MNeckar
Akiengesell-schatt [RHE]) began work on
a systematic build-up of city district heat-
ing.

A district-heating demonstration project
created the basis for the expansion of dis-
trict-heating service. Within the frame-
work of this promotional program,
district-heating  service was expanded
with the aid of considerable Federal and
state subsidies between 1977 and 1982,
Pipelines were laid covering nearly the
entire Mannheim area. An additional key
component of this cutting-edge concept
for energy service is one of the longest
transport pipelines for district heating in
Western Europe; it transports high-tem-
perature water from the Mannheim Cen-
tral Power Plant (MCIP) all the way to
the northem part of Mannheim o Cole-
man Barracks in Sandhoten (18 km)

The success of our sales efforts has been the result of a number of innovations in district-
heating technology, These include the use of cost-effective methods in laying district-
heating pipelines in new housing developments as well as the development of an
economical and compact consumer substation.

oA A A

i

Economical generation of district heating in a power plant near potential consumers is of
paramount importance for the development of district-heating service. A suitable facility
for supplying the needs of this Rhine-Neckar metropolis is the Mannheim Central Power
Plant, of which MVV has a 28% share through its RHE subsidiary. The MCPP supplies a
major share of the district-heating for Mannheim, The second-largest source of heat for
this systemn is the Cogeneration Plant Morth (CPN) on the Friesenheim Island. It is used

*This case study Jus been prepared by the Statiwotwerke Mannheim AG (SMA), a subsidiary of the
Manrheim Verkelrs- umd Versorgungsgesellschaft minH (MVV)




especially to supply steam for the industries in the northern part of the city. Fossil fuels
are primarily used to meet Mannheim’s disirict-heating demand; these fuels include an-
thracite coal. What speaks for the utilization of this energy source is the guaranteed avail-
ability of its supply as well as the cost-effectiveness. In the CPN, natural gas and waste
are normally used as fuel.

Diistrict heating is generated

| in the MEFI" and in the

iy e g CPN _acconding 0 the

Annuai principle of oogeneration.

o Both plants have been

4o — equipped  with  high-ca-

:: . pacty ) nuu-g:_: desul-

il phurization equipment (o

T ETISLITE environmentally
»0 — friendly generation,

: : I The district-heating trans-

2l port pipeline comprises

‘ el ’ tow pipes running paral-

A = lel (outlow and retum-

30 = flow). The inner diameter

=0 = varies from 1000 mm for

1: 7] B4 AB TO T2 FA Ta TE SO BT fa B4  ym=r thee lﬂ'gl"ﬂ't trﬂ“Wl F‘lpl"'

—

W A7 S8 71 T3 VR TT TS 81 w3 ms J lines to 25 mm for connec-
tion pipes for individual
buildings.

In addition to Mannheim, the cities of Heidelbert, Schwetzingen, and Ottersheim are sup-
pliad with district heating. Transport for this is accomplished by means of a 13.5 km long
pipeline using [N 800 and DN700 pipes. Without booster pumping stations, transferable
capacity amounts to 380 MW with a temperature differential of 130° /60" C.

Because of our comprehensive experience and know-how in the planning, engineering,
construction, and operation of district-heating networks, the next step seemed obvious
To take on consulting assignments. Consequently, for several years now, SMA has
played an active consulting role, especially in Eastern Europe and in the new states in the
eastern part of FRG. It does the engineering for pipelines and networks, hydraulic calcu-
lations, works out concepts for energy service, feasibility studies, and master plans (for
the World Bank in Warsaw and in Budapoest).

For further information, contact:

Dy, H. Schelosky, Director Dr. B. Kalkum

Electricity and District-Heating Service Head of the Consulting Department
Resource Recovery Program MVY

MVV Mannheim Verkehrs- und
Mannheim Verkehrs- und Versorgungsgesellschaft MbH
Versorgungsgesel lschaft MbH Luisenring 49

Luisenring 49 6500 Mannheim 1 FRG

6800 Mannheim 1 FRG

Tel: 0049-(0) 621-290-2080,/ 2081 Tel: 0049-(0) 621-290-2786

Fax: O049-{0)621-290-2324,/2089 Fax: 0049-{0)621-290-2324/2089
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Annex to Mannheim Case Study
Description of the Heidelberg - Mannheim
Pipeline Project

Heat Demand

When the district-heating service from Mannheim to Heideberg went on line during the
heating season of 1987-88, a peak load of 175 MW was expected in Heldeberg at a con-
nected load of 290 MW. According to contract, of this total 120 MW was supplied by
Mannheim and a peak capacity of 55 MW could be fed into the network from existing
heat plants in Heideberg,

A utilization period of 2140 h/a was calculated for Heideberg's consumer structure; this
equates to an annual heat demand of approximately 375 GWh.

At a design outside temperature of -12° C, an outflow temperature of high-temperature
water of 1307 C would be required. With increasing outside temperatures, this would be
lowered to a minimum of 80° C to supply water-heating facilities during transitional pe-
riods and in the summer,

During the heating season of 1987 /88, a maximum volume of 2100 t/h of high-tempera-
ture water from Mannheim was required to cover Heidelberg's héat demand.

By 1995, an increase in maximum heat load up to 230 MW has been calculated, of which
approximately 150 MW, which corresponds to a volume of water of 2300 t/h, will be sup-
plied by Mannheim.

Meeting Heat Demand

The basic load of the heat demand, i.e., approximately 60% of maximum demand, which
corresponds to ca. 95% of annual heat demand, is produced by cogeneration. By this is
meant the simultaneous generation of electricity and heat, with a minimum of primary
energy consumption in a combined heat and power plant.

The average load of the heat demand, ie., approximately 20% of maximum demand,
which corresponds to ca. 4% of annual heat demand, is covered by steam at 20 bar, which
has also been used to generate electrical energy in turbines. Peak loads, which amount to
ca, 20% of maximum load and approximately 1% of annual demand, are generated in
peak heat plants using primary energy (natural gas/fuel oil).

These peak heat plants also serve as backups in case of upsets in plants generating aver-
age loads or in distribution systems for high-temperature water.

Healt Transport

Generation of high-temperature water for both Mannheim and Heidelberg is accom-
plished in two heat turbines in the MCPP.

Having taken into account the customer consumption along the way, the transport pipe-
line to Heideberg has been rated as far as Schwetzingen for a transport capacity of 4500
t/h with DN 800, which corresponds to 360 MW. From Schwetzingen to the transfer sta-
tion in Heat Plant West, it has been rated for a capacity of 3500 t/h with DN 700, or the
equivalent of 285 MW,

|




District-Heating Transport Pipeline
Mannheim-Heidelberg
Technical Data

Transferable maximum heat capacity

without booster pumping stations

of this, for Heidelberg /Eppelheim
Schwetzingen /Friedrichsfeld
Rheinau

Transferable maximum heat capacity
with booster pumping stations

Maximum outflow pressure
in the Mannheim Central Power Plant

Minimum return-flow pressure
in the Mannheim Central Power Plant

static pressure
in the Mannheim Central Power Plant

Minimum return-flow pressure
in Heat Plant West of the

Stadtwerke Heidelberg in the
Heidelberg district, Plaffengrund

Ctflow / Return-flow temperatures

Maximum outflow temperature
from the Mannheim Central Power Plant

Admixin

tn Shaft No. 12
{Extraction lines to Friedrichsfeld

and Schwetzingen)

Maximum outflow temperature
in the Heat Plant West

Expected maximum return-flow
temperature from Heal Plant West

Design temperature
average daily outdoor temperature

Length of pipeline

380 MW

250 MW
70 MW
60 MW

530 MW
11 bar
0.5 bar

4 bar

3 bar

Sliding operation, as in
the Mannheim network

140°C

130°C

130°C
H0C
-12°C

135 km




However, to transport such volumes of water, construction of a booster pumping station
has been necessary.

During the heating season,, i.e., with adequate loads on the transport system for high-
temperature water, heat losses between Mannheim and Heldeberg are so low that the
temperature drop between the MCPF and Heat Flant West amounts to less than 1K,

Heat Distribution and
Consumer Installations

Heat transfer from Mannheim to
Heideberg is accomplished in Heat
Plant West with with heat metering
and pnmlri-hmster pumps in out-
flow and return-low for distribu-
tion of high-temperature water in
Heidelberg. Heat transfer from the
main distribution nebwork (o socon-
dary distribution networks takes
place in heat exchanger stations.
Consumer installations themselves
are in turm connected to the main or
secondary distribution networks by
means of heat exchangers.

Water losses in secondary networks can be made up from the primary network, ie., over
the feed pipeline from backup water-processing facilities of the MCPP.

Network Monitoring Station

Supervising and controlling of district-heating generation and transport is performed in
the central monitoring station in Mannheim. Essential data is transmitted to this station
by means of a telemetering system; this allows regulation of temperature and /or pres-
sure as required.

Moreover, the conductivity of circulabon water 15 monitored to detect seepage from leaks
in water-heating systems, The distribution system for high-temperature water is moni-
tored by remote-detection technology. A detection-wire system embedded in the pipe-
line insulation reacts to moisture, permitting immediate and exact locating of leaks in the
network. When upsets occur, the monitoring station coordinates all necessary measures.

Heat Storage

The transport line with DN 800,700 between Mannheim and Heidelberg can also serve
as a temporary heat accumulator. [n perfods of low heat consumption and lower electri-
cal loads, i.e, primarily during the night, the retum-flow pipeline is filled with higher-
temperature water by opening connection lines from the outflow line. The heat stored in
this way is then available for discharging, that is, for consumption by customers, in the
early moming hours.

The advantage of this operating procedure is that during periods of peak electrical loads,
capacity for producing district heating can be reduced so that steam capacity freed up in
this way can then become available for generating electricity.
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Case Study
Purmerend, The Netherlands*

A typical example of the combined heat and power (CHP) generating concept in district
heating is being demonstrated in the municipality of Purmerend, a growing town with
almost 75,000 inhabitants located north of Amsterdam.

Presently, the equivalent of 18,000 single-family housing units have been connected. By
1995 the planned equivalent of 27,000 units will be realized.

The district heating system may be supplied with heat by the following means of produc-
Homn:

s mobile boiler units,

= auxiliary boiler house, and

» combined heat and power plant

The auxiliary boiler house, the CHP plant and three geographically spread heat storage
tanks are interconnected. The mobile units will be used only in case of emergency.

Heat produced by the CHP plant will minimally cover 95% of total heat dermand, the re-
maining 5% will be produced by auxiliary baoilers or, in extreme cases, by mobile boiler;
units. The relatively high ratio of over 95% coverage by CHF is also due to the extensive
use of heat storage tanks

The CHP plant, capacity 65 M | We and 68 MW, incorporates:

® a gas-turbine with fuel, air and exhaust systems

= an exhaust-boiler with its steam, condensate and feed circuits
# a steam turbine with condensers

® a generator

= an auxiliary cooling system for independent operation

The gas turbine is directly connected to the generator and steam turbine by means of a
gearbox and an overriding clutch.

The transter of heat from the CHP plant to the district heating system takes place in the
condensers of the steam turbine and in a water/water heat exchanger taking heat from
the exhaust of the boiler. The heat exchanger is fitted in a closed circuit incorporating a
cooler that draws remnant heat from the smokestack

The system functions properly with a temperature spread of 45-657 C (retum) to 85-98° C
(supply).

*This case study &5 reproduced from Basic Aspects of Application of District Heating. A THERMIE
Program Action, Energy Centre Denmurk - OPET, for the Commission of the European
Communities.




Dring periods of low demand for heat and for of advantageous electric power produc-
tion, hot water may be stored in the above-mentioned storage tank as well as in sirategi-
cally located storage tanks incorporated within the district heating circuit. Total storage
capacity is 15,000 m”, sufficient for 14 hours of operation of the CHP plant in case no heat
is transferred to the consumers.

Heat is pumped into the district heating system from the storage tank located at the CHP
plant. Within the district heating system two more storage tanks are situated at strategic
locations.

At peak demand a production unit, CHF plant or boiler house, and storage tanks will all
be supplying heat. At less than full capacity any combination is possible.

The CHP plant is owned and operated by the power company M.V. Una, whereas the dis-
tribution system is operated by the Municipality of Purmerend.

The buying-in price is made up by the operahing costs of the CHP plant, including finan-
cial costs and depreciation, minus the sales of electric power to the national grid.

The resale price of heat is kept at a competitive level - with direct heating by natural gas,
for example.

Energy savings because of CHP /DH amount to 20 million m” natural gas.

For further information:

Mr. A.]. Horeman

Dienst Stadsverwarming
Postbus 15

ML - 1440 AA Purmerend

The Netherlands

Tel: 31-2990-52590
Fax: 31-2990-38958




Case Study
Sandvika, Norway*

Sandvika is a community located in the county of Baerum, approximately 10 km west of
Oslo, Norway. In 1985, the development of 300,000 square meters of land was being
for commercial and residential purposes. Alternatives for meeting the long term
eating and cooling requirements of existing buildings in the city, as well as those in the
new development, were considered on the basis of technical and fAnancial feasibility and
environmental factors. A district heating and :m'img approach, based on the use of large
heat pumps to extract energy from mﬁw sewage, was selected because it
was the most financially attractive option and ul‘femd distinct environmental benefits.

The owner and opera- -
tor of the system is
Barum  energiverk,
the Baerum energy
company (BEV). The
Norwegian

of Qil and Energy, to-
gether with the Royal
Norwegian  Coundl
for Scientific and In-
dustrial Research pro-
vided financial

support for the pro-
ject.

Approval to imple-
ment the project was
receivied in 1986, The
central  plant  was
completed in 1988
and the distribution
system began supp'i].r-
ing hot water
chilled water in 1939

The Sandvika system was able to take advantage of the fact that the tunnel transporting
mechanically treated raw sewage from Oslo to its outlet passed under the city. This tun-
nel provides an assured year round energy source. Large heat pumps extract useful en-
ergy from this waste stream and are particularly efficient when both heating and cooling
requirements are to be met.

The heat load is project is projected to grow from the current 5 MW to 24 MW as the
Sandvika development is completed around the year 2000. The peak cooling load is pro-
jected to be @ MW at that time.

*This case study was prepared on the basis of materal provided by Baerum energiverk (Baerim
energy company).




To meet this demand, the system is designed for 90% of the heating energy and all of the
cooling to come from two large heat pumps. The capacity of each heat pump is 7 MW for
district heating and 4.5 MW for district cooling. In addition, three boilers fired with light
fuel oil provide 22 MW of capacity for heating peak loads and emergency back-up for the
district heating system.

The district heating and cooling distribution networks utihze separate piping systems.
Hot water is distributed through a network of 10 km of pre-insulated pipe. The chilled
water network consists of 4 km of un-insulated piping.

The system transfers energy to
customers’ building energy sys-
tems through the indirect ap- S
proach. The building sub-stations | 1| L O
utilize separate heat exchangers "i —— |
for heating and cooling. — e |

A computerized monitoring and 1 |—““—"
control system connects the BEV [ S T
master control room with the pro- [ = _
duction plant, distribution system P (R = PSR o o |
and individual customers, as well F= la e | '
as the BEV main olfice. T Lo
Erwironmental  considerations H M M ——
have played an important role in i e e i e
the decision to implement the

Sandvika system. The system will

displace individual oil bumers and air conditioning systems through the heat pump ap-
proach. Available hydropower and the municipal sewage provide energy sources which
displace consumption of oil and relatively inefficient (and noisy) building chillers. Offi-
cials of BEV are therefore pleased that their system provides an example of how re-
sources can be conserved and environmental and economics merged in project decision
making.

For further information:

Alte Norstebo
Baerum energiverk
Postboks 13
N-1351 RUD
Norway

Teel: 47-2-51 43 60
Fax: 47-2-5457 85
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Case Study
Vanersborg, Sweden*

Following the requirements of Swedish federal law, the dty of Vanersborg, county seat
for the county of Alvsborg, developed a plan for reducing the consumption of oil for
building heating. Viinersborg is a medium-sized city with a population of 22,000, Accep-
tance of this plan in 1982 led to the implementation of a new municipal district heating
system.

The principle source of energy for the system is waste heat produced at a large smelting
plant in an adjacent town. As a resull of successful implementation of the system, the use
of oil for heating was reduced by 12,000 tonnes with a corresponding reduction in the
emissions of sulfur, nitrous oxides, carbon dioxide and dust.

Critical to the success of the new system was the establishment of an agreement between
the municipality and the owners of the smelting plant. The smelting plant had been sell-
ing some of its surplus heal, in the form of steam, to an adjacent paper manufacturing
plant. None of the parties wished to jeopardize that arrangement nor interfere with the
ability of each to respond to future energy market conditions,

e

Vinersborg District Heating System The result was an agreement
Reduction in Emissions in which:

¢ No obligation to supply or
to receive heat energy was

Reduction Due to Addition for made. Rather, the potential
Emission il Displaced System Peaking profitability for both parties
(Tonnes) (Tonnes) was seen as sufficient incen-

Sulfur 100 16 tive for cooperation.
Nitrous Oxides 66,000 11 » The smelting plant could
Carbon Diosdd 1, & 500 meet the needs of the paper
e . plant and, then, if addi-
Dust 18 7 tional surplus energy were

available, supply the mu-
i ) nicipal district system. In
Note: Figures are approximate fact, it was anticipated that
a large surplus of waste
heat in excess of the 240
GWh supplied to the paper
plant would be available.

*T'hts case shudy was prepared on the bases of an article “Musicipal heptoge MNetwork in
Vinersborg.” prepared by Lars E. Borg. Managing Direclor, Viinersborg Energi AB, 1990}




# The smelting plant agreed to make a modest investment in a heat exchanger to convert
the waste steam (o medium temperature hot water, which was required for the district
system.

= A pricing formula was established which linked the price of the energy supplied to the
price of oil. Due to market volatility, this formula was later aband in favor of a pe-
rinddic negotiation of prices based on the market situation for both parties and the gen-
eral economy.

The Vianersborg district heating company (VFAB) expected to receive 75-90% of its en-
ergy demand from the smelting company’s waste heat. However, with no guarantee of
supply from the smelting plant, the production plant for the system required a capacity
to meet demand in the event of a short or longer term interruption in that supply. Four 15
MW oil fired boilers were installed to meet this need.

Within the system's network, several group (institutional) district system central plants
were maintained to provide peaking and emergency capacity. By 1990, the connected
load had reached approximately 65 MW, This provided justification for the construction
of a separate peak/reserve plant (3 - 10 MW oil fired boilers) located as far as possible
from the main production plant.

The results of the experience with district heating were summarized in the article from
which this case study was developed *

A district heating system is a capital intensive system, In Vinersborg we have found,
as has been seen elsewhere, that a considerable initial capital is necessary for a healthy
economic development of the venture. It is also important that the plant can be ex-
panded in a short space of time so that as much link-up as possible can be achieved at
an early stage and thereby a bigger base for heat sales if prices are to be kept at a rea-
sonable level. We, like almost all other Swedish district heating companies, have cho-
sen to work only with voluntary connection. We are convinced that the advantages of
district heating as compared with other heating alternatives lead to the desired re-
sults.

It has been possible from the start to hold heating prices at a reasonable and competitive
level. The alternatives available to property owners have been electricity, oil or electr-
cally driven heating pumps. District central heating has always been able to hold its own
as far as prices go, even if the competition some years has forced a price level, which was
not in fact adequate. In the long run there is every chance that VFAB will win back earlier
deficits and sell heating at very competitive prices.

The main advantages with district central heating are all the same on the environmental
side. The exploitation of waste heat, which previously could not be put to use, means not
only that the energy is used twice over but also that large amounts of ol for heating pur-
poses have been replaced. Thus, we calculate that during 1989, we cut down use of oil by
the equivalent of 12,000 tonnes of heating oil. The oil replaced by heat energy from waste
heat has also meant that emissions into the air have been greatly reduced.

VFAB's own supplementary oil-firing of course also contributes to emissions. This is
however a matter of relatively small amounts as compared with the reduction we have
achieved thanks to waste heat exploitation.

P - e
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Among the positive environmental effects as regards emissions, concentrating, the stack
gas chimney emissions to a few high chimneys instead of a number of lower chimneys
must be mentioned

For further information:

Lars E. Borg, Managing Director
Vinersborg Energi AB

Sweden

Tel: 46-521-94400
Fax: 46-521-17012
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Case Study
Baltimore, USA

Baltimore Thermal Energy Corporation (BTEC), a private district energy company, pur-
chased the Baltimore downtown steam system in early 1985 from the local electric utility.
BTEC was faced with an eroding customer base, a customer perception that the system
did not provide a reliable steam supply and a system which had been earmarked for re-
tirement by the previous owner. In response, BTEC instituted a four-year, multi-million
dollar program to upgrade the system’s boilers and distribution system.

A two-part promotional initiative was also begun. The first consisted of an immediate
customer awareness program to announce a price stability policy and safety and reliabil-
ity program for the system. The second promotional initiative established cooperative re-
lations with city, state and federal government officials and members of the architectural
and engineering (A&E) commumnity.

As of 1991, the BTEC systemn had retained a base of approximately 400 metered custom-
ers in the Baltimore business district. Approximately 1.4 billion pounds of steam were de-
livered through a 136 mile
2143 te encased steam | dis-
Facilities Connected in BTEC Expansion | 0 e tomers

used the steam for heating while

TR some customers wsed steam for
Facilities i both heating and cooling. An in-
dependently owned municipal
8 Public Housing Developments 319 waste incineration plant provided
City Jail, State Penitentiary 100 about 75% of 'I:h{v.: ﬂm] steam re-
Health Care Facility 15 quirements, with the balance pro-
: vided at two oil and gas fired

2 Public Schools 20 plants.

Sub-Total a74 . o

(Customers identified in 1981 study) At e Sanie time as” the xsiag

business was being solidified,
BTEC undertook the development
Veterans Affaires Medical Center 45 of a |-nr|g range market expansion
| Baseball Stadiwm 20 program. Significant opportuni-

ties for expansion through con-
P - ecilies 46 pililke mﬁmm!’; had
been identified in a 1981 study
funded by the federal department
Grand Total 233 of Housing and Urban Develop-
| (New Customers) ment. Government-backed pro-
jcts  planned  after the study
provided additional opportuni-
Hes.

As a result of BTEC's marketing efforts, all but two of the major loads identified in the
1981 study were successfully placed under steam service contracts by 1991, In addition, a
new veterans affairs medical facility and the new Baltimore Orioles baseball stadium and

*This case study was preparad on the basis of malerial provided by the Baltimore Thermal Energy
Corporation
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adjacent  office
complex  were
signed up as
BTEC customers.
In total, these fa-
clities repre-
sented 539
million  pounds
of annual steam
requirements.

One of BTEC's
boiler plants was
located  within
the site selected
for the new base-
ball stadium. An
agreement was reached whereby this boiler plant was sold to the stadium developers for
£18.8 million, with all procesds to be spent on a replacement of the plant and the cost of
connection of the stadium to the district systems.

Capital expenditures for the new boiler plant, including connection to the system, will to-
tal $20 million. An additional $10 million will be invested in the 10,000 feet of steam lines
rl;"l.':l I.Ii.l'l."d 0 Cornaect thi N CLSEOIMEers.

The success of BTEC in signing long-term service contracts with local, state and federal
government agencies has given the company added credibility in its marketing efforts.
Furthermore, the ongoing promotional efforts targeted to architects, engineers and devel-
opers have been bolstered by the multi-million dollar investment program to establish a
permanent alternative energy source in Ballimore, a source which will be an important
contributor to the economic development of the city.

For further information:

Mr. G, Michael Larkin, Jr.

Executive Vice President-Marketing
Baltimore Thermal Energy Corporation
1400 Ridgely Street

Baltimore, MD, USA

Tel: 1-410-625-2222
Fax: 1-410-332-7398
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Appendix 2

Recent Municipal DHC projects in Appendix 1, case studies provided descriptive intor-
mation on a cross section of municipal DHC projects in countries which supported the
development of this promotion manual. Many additional projects have been undertaken
in these countries. Of these, 29 have been selected as being of possible interest to DHC
system proponents faced with particular opportunities and promotion issues.
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Recent Municipal DHC Projects
Canada

Projects selected For Canada:

Central Heat Distribution Limited (Vancouver, British Columbia)

= A privately owned district energy company, which has grown steadily over its 25 year
life, is undertaking a significant expansion to provide service to buﬂdmgs being devel-
oped on the site of a recent world exposition.

P.E.l. Energy Corporation (Charlottetown, Prince Edward Island)

* Under the direction of the provincially-owned P.EL Energy Corporation, a municipal
district heating system based on locally available wood chip fuel is being implemented
on a staged basis.

Corporation de chauffage urbain de Montreal (Montreal, Quebec)

* A district heating system established in 1960 to serve a small group of downtown
buildings has a new partner and is Fll.n:'l.n.'iﬂg a significant expansion which will incdlude
investments in cogeneration and district nhﬂing.'

Toronto District Heating Corporation (Toronto, Ontario)

* A cooperatively-owned, downtown district heating system, formed through the amal-
gamation of several group (institutional) systems, will be replacing one of its main
plants with ane or more cogeneraton fadlities.

Trigen-London District Energy Corporation (London, Ontario)

= Anolder district system in a medium-sized city is being re-vitalized by its new owners,
with current plans calling for the installation of a cogeneration plant and a new chilled
water loop.
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Recent Municipal DHC Project
Canada

Location

Central Heat Dhistribution Limited
Vancouver, British Columbia

Ennﬁguﬂﬂun

District heating system utilizing natural gas as the primary energy source and light fuel
oil as the secondary source. High pressure steam is distributed through 8 km of piping to
110 commaercial and institutional buildings.

Size

Peak: 489 000 pounds of steam /hour
16 million Btu/month

Distinctive Features

A privately-owned district energy company, Central Heat Distribution has grown stead-
ilv since 1967 in its service to buildings in downtown Vancouver (a city of over 1 million
population). A cross-section of publicly and privately owned buildings are served, in-
cluding offices, residential high rise, department stores, hotels, universities and a domed
stadium. The system is regulated by the B.C. Utilities Commission, which allows a return
on the rate base of 11.60%. Central Heat is planning for the addition of a cogeneration fa-
cility and a satellite plant at the outer extremity of the system to meet the needs of com-
mercial development taking place on the grounds of the recent world exposition held in
Vancouver.

For further information:

Mr. Jahn Bames

General Manager

Central Heat Distribution Company
720 Beatty Strect

Yancouver, B.C.

CANADA

Véb 2M1

Tel: 1-604-688-95584
Fax: 1-604-688-2213
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Recent Municipal DHC Project
Canada

Location
Charlottetown, Prince Edward [sland

Configuration

Woad-chip fueled district heating system which utilizes a hot water distribution network,
being implemented in several stages.

Size

(At full system development): Peak: 58 MW
184 subscribers

Distinctive Features

The Charlottetown system has developed as an option to the dependence of the area on
imports of oil and electricity. Half of Prince Edward Island is covered by wood lots and a
plentiful supply of whole tree chips from forest salvage is available. The first two stages
of the system utilized available capacdity in two wood chip boilers and established small
networks, one reaching part of downtown and the other reaching out from the university
to a shopping mall. These will be linked when a new cogeneration plant is constructed
and the remainder of the distribution system is completed, Consideration is also being
given to connection with the nearby regional waste incineration plant. The project is
owned by the P.EL Energy Corporation, a provincially owned corporation with the man-
date to develop and operate energy projects appropriate for the province.

For further information:

Dr. John teRaa

Operation

*E.LL Energy Corporation
11 Kent Street

Jones Building, 3rd Floor
Charlottetown, P.EL
CANADA

Cl1A 7NB

Tel: 1-902-368-4220
Fax: 1-902-368-5982
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Recent Municipal DHC Project
Canada

Location
Corporation de chauffage urbain de Montreal (CCUM), Montreal, Quebec

Configuration

Steam district heating system serving 10 downtown customers from a central plant fired
primarily by natural gas with heavy oil back-up.

Size
Peak: 225,000 pounds of steam per hour

Distinctive Features

The system was established in 1960 to serve a small group of downtown commercial
buildings. In 1990, Compagnie Paricienne de Chauffage Urbain joined as partners with
the original owner (CN Rail) to form CCUM. Significant expansion and capital invest-
ments are taking place, including cogeneration and district cooling

For further information:

Mr. Maurice Morin

Chirecteur general

1060, rue Universite, Bureau 9.230
MMontoeal, Quebac

CAMADA

H3B 3A2

Tel: 1-514-B75-4276
Fax: 1-514-875-06441
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Recent Municipal DHC Project
Canada

Location
Toronto District Heating Corporation, Toronto, Ontario

Configuration

Two plants provide 200 psi saturated steam to 100 commercial, institutional and govern-
ment customers through 15 km of underground piping.

Size
Peak: 900 00 pounds per hour of steam
Annual Sales: 2 X 10" Btu's

Distinctive Features

The downtown Toronto system was established in the early 1980% through the amalga-
mation of group systems serving hospitals, provincial government buildings, Toronto
City Hall and other buildings. Set up as a non-profit, cooperative form of ownership, an-
nual revenues of approximately $16 million are equal to operating costs. With one of the
two production plants requiring replacement, plans are being made for a new cogenera-
tion plant and the possibility of cogeneration capability at some customers’ facilities.

For further information:

Mr. Alex Bystrin, P.Eng.

Drrector of Engineering

Toronto District Heating Corporation
100 Adelaide Street, West, Suite 505
Toronto, Ontario

CANADA

M5H 153

Tel: 1-416-392-6838
Fax: 1-416-363-6052
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Recent Municipal DHC Project
Canada

Location

Trigen-London District Energy Corporation, Londen, Ontarde (A subsidiary of Trigen
Canada Inc.)

Configuration

Old:  Steam system serving 70 customers from an old central plant, originally coal-fired
but converted to natural gas, with No. 6 fuel oil as backup, in the early 1970s.

Mew: New steam and chilled water production facility in process of commissioning, pro-
viding steam for district heating and non CFC production of chilled water for air
conditioning of dowtown London buildings. Natural gas-fired,with No.2 fuel oil
as back-up, low NOx steam boilers and 2-stage absorption chillers—-with plans to
add a gas turbine electricity generator, to complete the trigeneration loop, eco-
nomic electricity sales to the utility grid can be achieved.

Size
Peak: 55 MW

Distinctive Features

The oniginal system, started in 1927, faltered from the late 1960's until its purchase by
Trigen in 19589, The heating customer base has stabilized and is beginning to climb, with a
35% increase in sales volumes contracted in 1992 and chilled water sales have just begun
an inaugural project to cool three City of London bulldings - the first commercial district
cooling system in Canada. Promotion to downtown building owners, in this city of
300,000 is stressing the benefits of environmental improvement, energy conservation, se-
curity of supply and economic attractiveness, particularly when an owner faces the ne-
cessity of capital investment in a building’s existing heating and or chilled water
production systems.

For further information:

Mr. Gary A. Nickerson
President

Trigen Energy Canada Inc.
123 Cuieens Avenue
London, Ontario
CANADA

MN6A 1H9

Tel: 1-519-434-9194
Fax: 1-519-661-0178
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Recent Municipal DHC Projects
Denmark

Projects selected for Denmark:

Metropolitan Copenhagen Heating Transmission Company (CTR):

o A very large heat transmission company (759 MWi) completed production and trans-
mission installations to serve 5 metropolitan municipalities in less than 6 years.

Helsingor, Sealand

* A biogas-fueled cogeneration plant and a 15 km transmission line are included in ex-
pansion of an extensive DH system.

Laurbjerg Kraftvarmevaerk A.mb.A, Jutland

= A very small {25 MWy, "village scheme” has been developed with a natural gas fueled
cogeneration plant.

Slagelse, Sealand

» A new CHP plant (22 MWy, 22 MW;) fueled by straw and refuse has been incorpo-
rated within the city's DH system.
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Recent Municipal DHC Project
Denmark

Location
Metropolitan Copenhagen Heating Transmission Company (CTR)

Configuration

Heat transmission company with the scope to: a) Purchase heat from production units, b)
Produce heat on its own peak load and stand-by load installations, ¢} Transport heat
through the CTR transmission network to five member mumicipalities and to Vestegnens
Kraftvarmeselskab 1/S (VEKS), an adjacent heating company.

Size

Peak: 759 MW
approximately 250,000 subscribers {(when fully extended)

Distinctive Features

The CTR system is one of the world's largest district heating projects, As of 1992, the sys-
tem includes a total of 52 km of double piping, 25 heat exchanger stations, 3 pumping sta-
tions, 9 peak load installations and a computer-based control, regulation and monitoring
system. All were installed in a period of less than 6 years.

In 1991, CTR supplied a total of 9,984 T] of heat. The goal targeted for 2002 envisions an
annual gross heating requirement of 17,500 T].

CTR is a partnership founded in 1984 by five Metropolitan Copenhagen municipalities.
The objective is to supply the individual partner municipalities with district heat energy.,
based primarily on the utilization of surplus heat. Heat from waste incineration and CHP
plants is given the top priority.

Plans call for several heat accumulators to be installed. These were found to provide both
financial and operational advantages with regard to both power and heat. The first accu-
mulator will be completed al the end of 1992 at the Avedorevaerket site in Hvidovre.
This accumulator consists of two tanks with a total volume of 44.000 m-.

For further information:

Metropolitan Copenhagen Heating Transmission Company
Mr. H.C. Mortensen

Managing Director

Krumtappen 4 Postboks 4

DK-2500 Valby

Tel: 45-36-344-02-11
Fax: 45-36-44-16-18
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Recent Municipal DHC Project
Denmark

Location
Helsingor, Sealand, Denmark

Configuration

Biogas, supplemented with natural gas, will fuel a cogeneration plant to be commis-
sioned in 1992 as part of an extensive district heating system which also includes a waste
incineration plant.

Size
Peak: 55 MW

Distinctive Features

The first phase of the current project involves completion of the biogas fueled cogenera-
tion plant and connection with the Helsingor Varmeforsyning district heating system.
The second phase will consist of the construction of a 15 km transmission line to the dty
of Hormbaek. The third phase will entail the construction of a 25 to 30 km transmission
line to nearby cities and a large refuse incinerator.

For further information:
IFV Energi 1/S

Mr. Jens Ricken

Technical Director
Hovedkontoret
Strandvejen 102

2900 Hellerup

Tel: 45-31-62-41-41
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Recent Municipal DHC Project
Denmark

Location
Laurbjerg Kraftvarmevaerk Aam.b.A, Jutland, Denmark

Configuration

Natural gas fueled cogeneration plant for a small, privately owned district heating “vil-
lage scheme.”

Size

Peak: 2.5 MW
250 subscribers

Distinctive Features

A small town with local initiative achieved a deaner environment through the commis-
sioning in 1992 of a district heating system, Construction of the 6.5 km network was com-
pleted in 6 months. Business and institutional customers are connected, Total cost,
including a CHI? plant and the distribution network, was Do, 24.000.000. Annual system
production: Electricity: 5000 MWh; Heat: 6000 MWh

For further information:

Laverbjerg Kraftvarmevaerk A.m.b.A
/o Mr, Per Kvoming

Chairman of the Board

Ostergade 21

8870 Langa

Denmark

Tel: 45-86-46-82-04
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Recent Municipal DHC Project
Denmark

Location:

Slagelse, Sealand, Denmark

Configuration:
CHP plant fueled by straw and refuse supplies heat to the city’s district heating system.

Size:
Peak: 22 MW (thermal); 22 MW {electric)
15,000 subscribers

Distinctive Features:

The CHP plant, which is fueled by locally available straw and municipal waste, supplies
heat to public and institutional buildings as well as to approxmately 15,000 of the city’s
inhabitants.

For further information:

Slagelse Kommunes El- og Varmevaerk
Mr. Jorgen Juhl Jensen

Sdr. Stationsvej 1-3

4200 Slagelse

Denmark

Tel: 45-53-52-46-(K)
Fax: 45-58-50-02-58
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Recent Municipal DHC Projects
Finland

Projects selected for Finland:

Hyvinkaan Lampovoima Oy, Hyvinkaa

» A DH company in a medium-sized city is a leader in marketing for mature DH sys-
tems. In 1990 the system began receiving its thermal energy from a gas turbine CHP
plant.

Lahti Energia Oy, Lahti

* This extensive DH system serves %% of the population and provides DH at the lowest
price of all Finnish DH system

Kuopion energialaitos, Kuopio

= Anextensive DH system has successfully utilized a peat fueled CHP plant as its source
of thermal energy for over 20 years.

Lappeenrannan Energialaitos, Lappeenranta

= Starting in 1975, this system has been a pioneer in the utilization of a gas fueled CHP
plant as the source of thermal energy for DH systems.

Oulun kaupungin energialaitos, Oulu

= This DH system is a leader in the promotion of energy conservation in Finland.




Recent Municipal DHC Project
Finland

Location
Hyvinkaan Lampovoima Oy, Hyvinkaa, Finland

Configuration
Natural gas fueled CHIP production for municipal DH system

Size
Peak: 90 MW
1089 subscribers

Distinctive Features

District heating began in Hyvinkaan Lampovoima Oy in 1975.The population in Hy-
vinkaa is 40,300, Currently, 0% of the inhabitants are ]iving in buildjnp‘- connected to the
LH system.

Hyvinkaan Lampovoima Oy was supplied by heat only plants for its first 15 years. Start-
ing in 1990, the company has bought almost all of the thermal energy produced at a gas
turbine CHP® plant owned by the Finnish National Power Corporation, Imatran Voima

Oy,
Hyvinkaan Lampovoima Oy has been a leader in Finnish district heating services. The

company has paid close attention to the need for marketing by a mature DH system, in-
cluding the desirability of prompt customer service.

For further information:

Mr. Pentti Silvennoinen
General Manager
Hyvinkaan Lampovoima Oy
PL 36

05821 HYVINKAA
FINLAND

Tel: 358-14-5801
Fax: 358-14-580 280
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Recent Municipal DHC Project
Finland

Location
Lahti Energia Oy, Lahti, Finland

Configuration
Matural gas and coal fueled CHFP production for a municipal DH system

Size

Pk : 300 MW
3786 subscribers

Distinctive Features

District heating in Laht began in 1962, Currently, 90% of the 93,600 inhabitants are living
in DH supplied buildings.

Lahti Energia Oy provides its district heating service at the lowest price of all DH sys-
tems in Finland and is well known for its economic attractiveness.

For further information:

Mr. Math Vomanen
Diirector of DH Department
PL93

15141 LAHTI

FINLAND

Tel: 358-18-21312
Fax: 358-18-2134213
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Recent Municipal DHC Project
Finland

Location

Kuopion energialaitos, Kuopio, Finland

Configuration
Peat fueled CHP production for a municipal DH system
Size

Peak: 250 MW
2870 subscribers

Distinctive Features
Kuopion Energialaitos began its district heating system in 1963,
Thie system serves 88% of the population of 81,400

Kuopion energialaitos has successtully utilized a peat fueled CHTP plant as its source of

thermal energy for over 20 years.

For further information:

Mr. Kauko V. Heikkinen
Director of DH Department
Kuopion energialaitos

PL 105

70101 KUOPIO

FINLAND

Tel: 358-71-187111
Fax: 358-71-187016
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Recent Municipal DHC Project
Finland

Location

Lappeenrannan Energialaitos, Lappeenranta, Finland

Configuration

Natural gas fueled CHF production for a muncipal DH system

=

Size

Peak: 150 MW
2880 subscribers

Distinctive Features

Lappeenrannan Energialaitos began its district heating system in 1966. Lappeenranta is
located in the southeast of Finland. The system serves 79% of the 55,300 inhabitants.

Beginning in 1975, Lappeenrannan Energialaitos has been a pioneer in producing thermal
energy for DH from a natural gas fueled CHP plant.

For further information:

Mr. Martti Remes

Diirector of DH Department
Lappeenrannan Energialaitos
PL 191

53101 LAPPEENRANTA
FINLAND

Tel: 358-53-5851
Fax: 358-53-585220
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Recent Municipal DHC Project
Finland

Location
Oulun kaupungin energialaitos, Oulu, Finland

Configuration
Peat fueled CHP production for a municipal DH system.

Size

Peak: 296 MW
3592 subscribers

Distinctive Features

Oulun kaupungin energialaitos began district heating in 1969. The system serves 86% of the
population of 102,000.

The topic of energy savings is currently receiving a high priority in the Finnish energy fiel2.
Under the leadership of the Ministry of Trade and Industry, DH and other organizations
work hard in support of energy conservation. Oulun kaupungin energialaitos is one of the
first energy boards to promote energy savings to its citizens,

For further information:
Mr, Heikki Salmela
Director of DH Department
PL 116G

SO101 OULL

FINLAND

Tel: 358-81-3143011
Fax: 358-81-3143114
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Recent Municipal DHC Projects
The Netherlands

Project selected for the Netherlands:

Amsterdam

* A large natural gas-fueled steam and gas cogeneration plant is being designed for a new
district heating system.
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Recent Municipal DHC Project
The Netherlands

Location
Amsterdam, The Metherlands

Configuration

A large natural gas fueled steamn and gas cogeneration plant will be constructed in an exist-
ing power station as the central heat source for a new district system.

Plant Size

Peak output: 150 MWy,
225 MW,

Distinctive Features

A new cogeneration plant to be located in the southeast region of Amsterdam is in the design
stage with construction scheduled to begin in 1993, The new plant will be constructed in an
existing power station

Subscribers will be, for the most part, existing office buildings, blocks of dwellings and a hos-
pital.

The peak heat demand for the new district heating system (167 MWin) is projected to exceed
the peak output of the new cogeneration plant (150 MW ). To meet peak loads and provide
system back-up, the heat boilers in the subscriber buildings will be integrated into the district
heating distribution network.

For further information:

Mr. C.A. Smies
Energicbedrijf Amsterdam
Stadsverwarming Z.0.
Spaklerweg 20

1096 B.A. Amsterdam

The Metherlands

Tel: 31-20-5972854
Fax: 31-20-5971151
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Recent Municipal DHC Projects
Norway

Projects selected for Norway
Oislo

Trondherm

1.3



Recent Municipal DHC Projects
Norway

Location

Oslo, Norway

Configuration

Four separate hot water district heating networks, each with its own central plant, make ex-
tensive use of refuse incineration and extraction of heat from sewage as energy sources

i

Size

Combined: 500 GWh of district heat production 475 subscribers
Total pipe length: 110 km

Distinctive Fealures

Sentrum Plant
Constructed in 1937, this plant uses oil and electricity as energy sources, serving 270 custom-
ers through a 18 km network.

Sondre Nordstand and Grorud
With construction starting in 1979 and 1980, respectively, these sections are each served by a
plant which uses refuse incineration, electricity and oil as energy sources.

Skoyen Vest
Opened in 1984, this section utilizes a large heat pump and electricity boilers to serve a 65
km network.

For further information:

Mr. Knut Mikalsen
Oslo Energi
Sommerrogaten 1
PO, Box 2481

Solli 0202 Oslo

Tel: 47224350
Fax: 47225169




Recent Municipal DHC Project
Norway

Location
Trondheim, Trondelag, Norway

Configuration
Refuse fueled plant for new municipal district heating system

Size

Peak: 1992: 250 GWh / year
2000: 315 GWh/ year

Distinctive Features

The origination of the Trondheim district heating system was the difficulties which existed in
the early 1980rs with the disposition of municipal refuse. In 1982, it was decided to build a
new district heating system for the municipality which would utilize thermal energy from a
new refuse incineration plant as its principal source of heat.

Two refuse boilers, each with 6.5 metric ton/hour capacity, provide base load system heating
requirements, Back-up and peaking capacity is provided by electric and oil boilers. Covering
an area of approximately 20 square kilometers, the DH network has a total length of about 60
km.

The total investment for building the entire system (waste incineration plant, oil and electric
boilers and distribution network) was approximately 500 million Norwegian kroner (LS $85
miillion).

For further information:
Mr. Egil Evensen
Trondheim Elekinisitetsverk

Sluppemveien 6
IN-7005 Trondheim

Norway

Tel: 47 73961011
Fax: 47 73961190
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Recent Municipal DHC Projects
Sweden

Projects selected for Sweden:

Gothenburg

» A large municipal DH system derives 78% of its energy from waste sources, induding
sewage, refuse incineration and industrial waste heat.

Orebro

* Faced with the requirement to reduce its consumption of oll and improve environmental
performance, this system chose a new solid fuel droulating fluidized bed boiler from a

wide range of technical options.




Recent Municipal DHC Project
Sweden

Location
Gothenburg, Sweden

Cnnl‘iguntiﬂn

Waste heat from sewage and industry provides 72% of energy requirements for a large DH
system.

Size

Peal:: 1626 MW
150,000 subscribers

Dristinctive Features

Utilization of available sources of waste energy has been incorporated into the extensive
Gothenburg DH system:

# through some of the world's largest heat pumps, the Rys plant extracts heat from sewage
= the refuse incineration plant at Savenas provides thermal energy to the DH system

= waste heat is extracted from the Shell oil refinery process and cooling stages, from the
Volvo Lundby plant and from research fluidized bed boiler at Chalmers University of
lechnology

In total these waste heat sources provide 72% of annual energy requirements, with the bal-
ance supplied by fossil fuels.

For further information:

Mr. Kjell Eriksson

PR and Communication Manager
Goteborg Energi AB

Box 53

401 20 Gothenburg

Sweden

Tel: 46-31-626000
Fax: 46-31-626004




Recent Municipal DHC Project
Sweden

Location
Orebro, Sweden

Configuration

A new solid fuel circulating fluidized bed boiler has been installed as one measure to reduce
the consumption of oil by a municipal DH system.

Size

Peak: 637 MW
35,208 subscribers (flats and larger)

Dristinctive Features

During the early 1950, the Orebro system had to decide how it would reduce its consump-
tion of oil. Investments were made to convert two oil fueled boilers to coal fired CHP and a
heat pump plant was installed.

In order to reduce ol consumption further, as called for in the oil reduction plans which each
town district had to prepare, investigation of several technical options began. During this pe-
riod, new standards were being established for environmental performance in the 1990°, the
price of oil began to decline and the extension of the natural gas distribution system to Ore-
bro was promised.

In the face of these vanables, the decision was made to proceed with a solid fuel plant with
fuel flexibility so that domestic peat and wood could be used as well as coal. Technical op-
Hons ranged from rebuilding the existing boiler for solid fuel and building a new boiler with
the same or less capacity as the boiler being replaced.

The final decision to proceed with a arculating fluidized bed boiler with reduced capacity
has been justified since its installation on the basis of environmental performance as well as
reliability of production with vanous fuels.

For further information:

Mir. Lonmart Svensson
Managing Director
Orebro Energi AB
PO, Box 1422

701 14 Orebro

Sweden

Fax: 46 019-260409
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Recent Municipal DHC Projects
USA

Projects selected for the USA:
Cleveland, Ohio

* Under new ownership, a declining downtown steam DH system began to add customers
and is currently constructing a district cooling system which will help building owners
comply with CFC phaseout regulations.

Hartford, Connecticul

# Since its inception in 1961, the world’s first privatelv-owned, combined district heating and
cooling system has served its expanding clientele with new cogeneration facilities and at-
tention 10 customer service.

Indianapolis, Indiana

o A new distnct cooling system began service in 1991, with coal and municipal waste util-
ized to provide steam for turbine-based central chillers.

Jamestown, New York

= With strong backing from the mayoer, an existing municipal coal-fired power plant was
converted to cogeneration as the source of thermal energy for a new hot water distribution
network for public and private buildings.

Miami, Florida

* Based on a cooperative structure for ownership and operation, a new central cooling sys-
tem is being designed to meet the chilled water requirements for medical faalities and
public office buildings

Minneapolis, Minnesota

o A 20 year old district heating and cooling system has met increasing demand through an
expanded distribution network, the addition of unattended satellite plants and utilization
of steam from the county waste incinerator.
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Massau County, Long Island, New York

» Privatization of a central plant serving county buildings will save the county $90 million.
The new owners, a private district energy company, have constructed a cogeneration plant
which produces steam, chilled water and electricity.

Rochester, New York

# Steam users and the aty formed a cooperative to purchase and operate an older down-
town system which faced abandonment. Tax exempt bonds financed the purchase and op-
erational improvements have been initiated.

Saint Paul, Minnesota

» Based on strong support from the municipal government, a modern hot water DH system
wats installed in 1983 and currently serves 70% of downtown buildings. Recent develo
ments include a nerator for cogeneration and a new district cooling system fi-
nanced by tax-free bon

Trenton, New Jersey

# A DH system was established in 1981 to serve state offices and other faclities. The system
une-:i energy consumption by 30%. A new chilled water loop, augmented by thermal
storage, resulted ina Eﬂ‘!n expansion in load in 1982
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Recent DHC Project
USA

Location
Cleveland, Chio

Configuration

The system provides steam for district heating, steam-powered cooling, domestic hot water
and process use. Boilers fueled by low-sulfur coal; peaking boilers fueled by No. 6 fuel oil.
Dristrict cooling system is now under construction, to be available in Spring 1993, using elec-
tric-drive Carrier chillers with R22 refrigerant.

Size
"eak heating: 1.3 million lbs hr; 207 buildings served
Peak cooling: 10,000 tons initially, 25,000 tons planned

Distinctive Features

This steam system, started in 1906 by the local electric utility, was sold in 1987 to a private
company and resold in 1991, In addition to adding new customers and load to the steam sys-
tem, the new owner is constructing a district cooling system to serve the downtown area. Fi-
nancing will come from the parent company, which also developed the Indianapolis system.
Building owners and managers, who worked to preserve district heating when the utility
was disposing of the system, see district heating and the new district cooling system as a way
to maintain fexibility in building operation. Ervironment is also a major issue increasing
market attention to district cooling, as many building have older equipment using R11 refrig-
erant but most have no plans for complying with scheduled government regulations for
CHC-phaseout.

For further information:

Fobert P Thormton

Director, Marketing and Sales
Cleveland Energy Resources, Inc.
1801 East 12th Streel, Suite 201
Cleveland, OH 44114

LISA

Tel: 1-216-241-3636
Fax: 1-216-241-6486
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Recent DHC Project
USA

Location

Hartford, Connecticut

Configuration

The district energy system provides steam, hot water, and chilled waler. Energy supply is
from three cogeneration plants with total electrical generating capacity of 110 MW. Two are
combined-cycle plants and the third is a simple-cyce plant. A 70 MWH chilled-water stor-
age tank is used W optimize the capacity of existing facilities.

Size

Peak heating: 76 MW; 55 subscribers
Peak cooling: 113 MW; 57 subscribers

Distinctive Features

This system was organized in 1961 the world's first privatel y-owned combined district heat-
ing and cooling system to produce and distribute steam and chilled water to a downtown
area, Currently serving over 75% of the Class A office space in Hartford, it is still expanding
in both heating and cooling loads. Ongoing relationships with local architects, engineers, de-
velopers, and building owners /operators have led to a wide acceptance of DHC as a viable,
cost-effective method of heating and cooling buildings.

For further information:

Jeff T. Lindberg

Director of Sales and Customer Relations
Energy Networks, Inc.

PO, Box 280247

111 Prestige Park Road

East Hartford, CT 06128-0247

USA

Tel: 1-203-282-4506
Fax: 1-203-282-4595
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Recent DHC Project
USA

Location

Indianapolis, Indiana

Configuration

District cooling: coal or municpal solid waste burned to preduce steam for turbine-driven
central chillers

Size

Peak cooling: 20,000 tons, growing to 30,000 tons as demand dictates; presently a hand ful of
subscribers but growing rapidly

Distinctive Features

Having identified district cooling as haing great growth potential and significant benefits, an
entirely new district cooling system began construction in 1990 to serve downtown build-
ings. The owner /developer is a subsidiary of the holding company owning the local electric
utility, which also operates the district heating system. The City /County Coundil granted a
25-year franchise for the district cooling sy stem, recognizing the community benefits of infra-
structure improvement, stimulation of new building development, and environmental im-
provement through reduced pollution and possible CFC removal. The use of steam from the
City's waste-to-energy plant also provides revenues, Customer service began in July 1991

For further information:
Joseph AL Gustin, resident
Eovin Greisl, Dhirector of Sales
Mid-America Energy Resources
PO, Box 6161

Indianapolis, Indiana 46206-6161
UsA

Tel: 1-317-261-8101
or  1-317-261-88099
Fax: 1-317-261-5054
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Recent DHC Project
USA

Location
Jamestown, New York

Configuration

District heating with cogeneration; four coal-fired boilers and two 25 MW steam-turbine gen-
erators. One turbine is retrofitted for steam extraction to a district heat exchanger, which op-
erates throughout the year. An auxiliary heat exchanger further increases the temperature of
the district heating water when required during periods of low outdoor temperatures.

Size
Peak: 120 million Bt/ hr
A5 subscribers

Distinctive Features

Recognizing that its municipally owned coal-fired power plant represented an important as-
st that could be better utilized, in 1984 Jamestown began work on a district heating system
using modern prefabricated piping technology. Development was financed by dty bond is-
sues. A key to the system implementation was the leadership role of the mayor as a "cham-
pion” of the project. The system serves both public and private buildings. Benefits include
environmental advantages, demand-side management of electric power requirements, cus-
tomer savings, and potential for urban economic revitalization. During the period of 1984
through 1991, customers have experienced cost savings of about 20 percent, with a cumula-
tive savings of $1.15 million from participating in the district heating system instead of oper-
ating their individual equipment

For further information:
Douglas V. Champ

Mristrict Heating Coordinator
City of Jamestown

Board of Mublic Utilities
Municipal Bldg, P.O. Box 700
Jamestown, New York 14702
USA

Tel: 1-716-483-7582
Fax: 1-716-483-7705
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Recent DHC Project
USA

Location
Miami, Florida

Configuration
District cooling system using electrically driven chillers

&

Size
Peak cooling: 15,000 tons
5 major subscribers

Distinctive Features

An engineering analysis has been performed for a proposed central chilled-water plant sup-
plying the Civic Center Hospitals and the Justice Center Complex of Dade County, Florida.
A cogeneration plant to supply thermal energy to the district cooling system was also in-
cluded. The first increment of the system, the interconnection of the Jackson Memorial and
University of Miami Medical Centers, is in the final phase of engineering design. Develop-
ment effort is now concentrating on the incorporation of two additional medical centers and
the Justice Center into the central system. A cooperative arrangement is being considered for
svstem ownership and operation,

For further information:

Dr. Ishai Oliker, P.E.

Joseph Technology Corporation
1688 Broadway

Woodcliff Lake, New Jersey 07645
USA

Tel: 1-201-573-0529
Fax: 1-201-573-9060
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Recent DHC Project
USA

Location
Minneapolis, Minnesota

Configuration

DHC system provides steam, hot water, and chilled water. Boilers are fueled with gas or oil.
Chilled water is produced by steam-turbine driven centrifugal chillers and single-stage ab-
sorption chillers.

Size

Peak heating: 720,000 Ibs /hr; 110 subscribers
Peak cooling: 28,000 tons; 25 subscribers

Distinctive Features

Since its beginning 20 years ago, the system has grown steadily in both heating and cooling
demand. As the heating and cooling loads have reached the limits of the distribution pipes,
satellite plants have been added. The North Riverfront Flant, a low-pressure steam, hot
water, and chilled-water plant facility, operates totally unattended, with monitoring and con-
trol from the main plant, whose personnel also make daily system inspections. The new First
Avenue Cooling Mant will allow use of steam from the Hennepin County waste incinerator.

For further information:

Tom Davison

Director of Marketing
Minneapolis Energy Center
1060 IDS Center

80 South Eighth Street
Minneapolis, MN 55402
USA

Tel: 1-612-349-6066
Fax: 1-612-349-6067
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Recent DHC Project
USA

Location

Nassau County, Long Island, New York

Configuration

Steam boilers, steam-turbine driven centrifugal chillers, and new combined-cycle cogenera-
tion plant. Steam, hot water, and chilled water distribution. Main fuel is natural gas, with dis-
tillate oil as back-up.

Size
Peak steam heating: 150,000 |bs/hr; 2 subscribers
Peak hot-water heating: 60 million Biu/hr; 3 subscribers

Peak cooling: 3500 tons; 5 subscribers
Peak electnic: 57 MW, 1 subseriber

Distinctive Features

The Central Utility Plant, built by the County in 1971 to serve a government center, was pri-
vatized in 1990 by leasing it o a private firm, who began operating it on an interim basis
three years earlier. A new cogeneration plant was added in 1991, The firm has improved sys-
tem operation and added steam distribution lines and customers. Privatization brought pri-
vate-sector project financing and entrepreneurial know-how, A key to the success of the
project was to allow maximum flexibility in proposing system development. The net benefit
to the county will be 530 million saved over the 25-year term of the lease.

For further information:

James A, Monk, Jr.

President and CEQ

Trigen-Massau District Energy Corporation
185 Charles Lindbergh Boulevard

Garden City, New York 11530

USA

Tel: 1-516-222-2884
Fax: 1-516-794-1928
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Recent DHC Project
USA

Location
Rochester, New York

Configuration
Gas-fired bodlers, steam distribution

Size
Peak: 52 MW (137,000 1bs /hr)
33 buildings served

Distinctive Features

When the electric utility announced plans to abandon its steam system, steam users and city
officials formed a cooperative to purchase the system and operate it. Financing was through
tax-exempt Industrial Development Bonds issued by the County. Keeping the steam system
saved customers the 512 million it would have cost to install individual boilers and continues
to save $3 million in energy costs annually. A new Hyatt Regency Hotel recently joined the
Cooperative. Production innovations include annual infrared mapping of distribution sys-
tems, reduction of steam pressure to lower distribution costs, and personal computer-based
preventive maintenance and control systems. Members remain active in system management
with monthly meetings of the Technical Committee, Finance Committee and Board of Direc-
tors. Feasibility studies are under way for district cooling.

For further information:

Howard Cone, General Manager
Rochester District Heating Cooperative
50 Chestnul Plaza

Rochester, New York 14604

USA

Tel: 1-716-546-8890
Fax: 1-716-546-6570
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Recent DHC Project
USA

Location

Saint Paul, Minnesota

Configuration

Boilers fueled with coal or gas /oil, with distribution of hot water. Cogeneration primarily of
in-house electricity requirements. A new district cooling system is also being developed

Size

Peak heating: 145 MW, 430 subscribers
Peak cooling: 12 MW; 9 subscribers

Distinctive Features

Heating-only service began in 1983 with a modern hol-water system, which required the con-
version of major customers previously using steam. The system now serves about 22 million
square feet of building space, or over 70 percent of downtown buildings. The 1990 addition
of a turbogenerator for cogeneration has provided substantial savings. A new district cooling
system o be operating in 1993 was financed in late 1991 and under construction in 1992
Strong support from local government has benefitted the system throughout its develop-
mient.

For further information:

Trudy Sherwood

Marketing Communications Coordinator
Diistrict Energy St Paul, Inc.

76 West Kellogg Boulevard

St Paul, MN 55102-1611

LISA

Tel: 1-612-297-8955
Fax: 1-612-221-0353
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Recent DHC Project
USA

Location

Trentom, New Jersey

Configuration

Hot water and cogenerated electricity from two 8400 BHP, 20-cylinder Conper-Bessemer die-
sel engines buming diesel fuel or natural gas. Cooling plant consists of 3 double-effect steam
absorption chillers, 2 Carrier chillers using R11, 2 chillers converted to use R123, and a 28
million gallon chilled water storage tank.

Size

Peak heating: 160 million Btu /hr; 32 subscribers
Peak cooling: 8400 tons, plus storage equivalent of 10,000 tons; 20 subscribers

Distinctive Features

Originally formed in 1981 as the result of a US. Department of Energy study, the system pro-
vided district heating only, with the State of New Jersey’s Capitol Complex and its large re-
gional prison providing 85 percent of the total thermal load. Operating experience permitted
the State to reduce energy consumption by over 30 percent in the period between 1983 and
1987. It became apparent that marketing é}'ish'ict heating without cooling was an incomplete
product, especially for new buildings, both State and commercial, being designed in the late
1980s. The issue of CFC elimination added market appeal to district cooling. A compact
chilled-water loop centered at the State Complex and downtown Trenton, utilizing as much
available chiller production and augmented by thermal storage, was brought on line in 1939,
Loads and customers grew rapidly, with a 30 percent increase in 1992 The company looks
forward to replacing all its CFC chillers with HCFC or ammonia-based chillers.

For further information:
Donald Letbowite

President

Trenton District Energy Company
650 South Clinton Avenue
Trenton, New Jersey (8611

LUSA

Tel: 1-609-396-1892
Fax: 1-609-396-7406
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Appendix 3

Bibliography

This appendix provides listings of pertinent publications related to DHC systems.

IEA District Heating Reports

District Heating and Combined Heat and Power Systems, A Technology Review,
OECD/IEA, Pans, 1983,

IEA District Heating, Summary of Research Activities, 1985-87, published by National En-
ergy Administration, Stockholm, 1988,

[EA District Heating, Summary of Research Activities, 1987-9, published by Netherlands
Agency for Energy and [the Environment, Sittard, the Netherlands, 1990.

NOTE: Will include a list of all summarized reports in the Annex.

Pertinent Studies and Reporis

USA:
“Dhistrict Heating and Cooling Program Overview,” US. Department of Energy, Washingin,
D.C, 19921

Dastrict Heating Development Guide: Legal, Institutional and Marketing Issues, Volume 1,
Washington State Energy Offfice, Olympia, WA, October 1988,

District Heating Handbook, 4th Edition, Intemational District Heating and Cooling Associa-
tion, Washington, DC, 1983,

Proceedings of a Symposium on District Heating and Cooling, National Academy of Sci-
ences, Washington, DC, 1984.

“State Laws and Regulations Affecting Development and Renovation of District Heating and
Cooling Systems,” ANL/CNSV-63, P. H. Kier and M. |. Meshenberg, Argonne National
Laboratory, Argonne, IL, 1987.

International:

District Heating, Combined Heat and Power, World Energy Coundl, June 1991,

Basic Aspects of Application of District Heating, A THERMIE Programme Action, Energy
Centre Denmark - OPET, for the Commission of the European Communities, Directorate-
General XV1I for Energy.
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Periodicals

Denmark:

"Fernvarmen”, DFF, Galgebjergvej 44, DK-6000 Kolding
Tel: 4575528811

Fax: 457552 89 62 (Bimonthly)

"Energt & planlaegnig”, Sun Media, Ryesgade 19 B, st., DK-2200 Kobenhavn N
Tel: 4531352211
Fax: 45313565 46 (Quarterly)

“Energinyt”, Energistyrelsen, Landemaerket 11, Dk-1119 Kobenhavn K
Tel: 4533926700
Fax: 45331147 43 (Bimonthly)

Germany:

District Heating /Fernwarme International, Verlags- und Wirtschafisgesellschaft der Elekinz-
itatswerke mbH, Stressenannallee 30, [-6000 Frankfurt am Main 70

Tel: 49 (069) 63041

Fax: 49 (69) 6304359

MNorway:

"Energi”, ENI, Boks 74-Blindern, N-0314 OSLO, Norway
Tel: 47-22 69 5870

Fax: 47-22461129

"Fernwarme-Nytt", Flemvarmeforenirgen, Boks 74-Blindern, N-0314 OSL0), MNorway
Tel: 47-22-6% 5870
Fax: 47-22-60 2693

USA:

ASHRAE Joumnal, American Society of Heating, Refrigerating and Air-Conditioning Engi-
neers, Inc. (ASHRAE), 1791 Tullie Circle, NE, Atlanta, GA 30329

Tel: 1-404-636-8400

Fax: 1-404-321-5478

Cogeneration, Pequot Publishing, Inc., 654 Hillside Road, Fairfield, CT (Bimonthly)
Tel: 1-203-259-1812

Diistrict Heating and Cooling, International District Heating and Cooling Assodation, 1101
Connecticut Avenue, NW, Suite 700, Washington, DC 20036-4303 (Quarterly)

Tel: 1-202-429-5111

Fax: 1-202-429-5113
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Appendix 4

Directory of District Energy Associations

Canada

Canadian District Energy Association
Tel:  1-416-397-5670
Fax: 1-416-397-0276

13 members

Europe:

LUnion Internationale des Destributeurs de Chaleur (Unichal)
Bahnhofplats 3

CH - 8023 Zurich

Switzerland

Tel: +41-1-2113635
Fax: «41-1-2210442

Denmark:

Danske fjernvarmevaekers Forening (DFF) (Danish District Heating Association)
Galgebjergve] 44

DE-6000 Kaolding

320 members; municipal utilities or cooperative suppliers of district healing

Tel: 4575528811
Fax: 4575528962

Danish Board of District Heating

|ernbanevej 65

DEK-5210 Odense NV

38 members; primarily consulting and industrial companies interested in export of district heating
oods and sertices

Tel: 4566177228
Fax: 4566177126

Danish Energy Group (DEG)

¢ /o Danish Export Association

Mygade 1B

P.O. Box 98

DE-8600 Silkeborg

1T members; primardy consulting and industral companies interested o export of district heatig
goods and services

Tel: 458681 35888
Fax: 458681 3114




Finland
Lampolaitosyhdistys ry. (Finnish District Heating Association)Valkjarventie
SF-02130 ESPOO

Tel: 358 (0) 455 1866
Fax: 358 (0) 455 1848

Germany

Arbeitsgemeinschaft Fermwarme e. V. (AGFW)
Stresemannallee 23

D-6000 Frankfurt/Main 70

Tel: 49 (069) 6304-1
Fax: 49 (069) 6304-391]

The Netherlands
Energiened

Postbus 9042

MNL-6800 G, A. Armnheim

Tel: 31-85-565444
Fax: 31-85-460146

Norway

District Heating Association in Norway
Gaustadalleen 300

Postboks 74-Blindern

N-0314 O5LO 3

Tel: 47-22-689 58 70
Fax: 47-22-602693

Sweden
Swedish District Healing Association
Postbox 1109

5-111 81 Stockholm
Tel: 46-08-67698 00
Fax: 46-08-67698 29

USA

American Society of Heating, Refrigerating and Air-Conditioning neers, Inc.
(ASHEAE), ];rgtthe{,“-dnﬁ e -

Atlanta, GA 30329
Technical Comemittes 6.2 on Districi Healing avd Cooling

Tel: 1-904-636-8400
Fax: 1-404-321-5478
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Association of Physical Flant Administrators of Universities and Colleges
1446 Duke Street, Alexandria
VA 22314

Tel: 1-703-684-1446
Fax: 1-703-549-2772

International District Heating and Cooling Association
1101 Connecticut Avenue, NW
Suite 700, Washington, DC 20036-4303

Tel: 1-202-429-5111
Fax: 1-202-429-5113
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Appendix 5

Directory of Government Agencies and Departments

Canada

Energy, Mines & Resources Canada

Energy Research Laboratories

Energy Systems Technology Implementation
555 Booth Street

Chtawa, Ontano

K1A 0G]

Tel: 1-613-996-8870

Fax: 1-613-947-0291

Denmark
Energistyrelsen
Landemaerket 11

DE-1119 Kobenhavn K
Tel: 45 33 92 67 D
Fax: 45 33 11 47 43

Energiministeriet
Slotsholmsgade 1

DE-1216 Kobenhavn K
Tel: 45 33 92 75 (0

Fax: 4533222 27

Miljoministeriet
Slotsholmsgade 1

K-1216 Kobenhavn K
Tel: 45 33 92 33 &8

Fax: 45 33 32 22 27

The Netherlands

NOVEM, Netherlands Agency for Energy and the Environment
P.O. Box 17

NL-6130 AA Sittard

Tel: 31-46-595297

Fax: 31-46-528260

Norway:

Norwegian Water Resources and Energy Administration
Postboks 5091

N-0301 OSLO

NORWAY
Tel: 47-22.959595
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MNorwegian Oil and Gas Department
Postboks 8148
N-0033 OSLO

NORWAY
Tel: 47-22-34 9090

USA:

US. Department of Energy
Utility Systems Division
CE-141, Washi n, DC 20585
Tel: 1-202-586-9191

Fax: 1-202-586-2826

LS. Department of Housing and Urban Development
Energy Division
Office of Environment and Energy

Washington, D3 20410
Tel:  1-202-708-2504

New York State Energy Research and Development Authority
2 Rockefeller Plaza

Albany, NY
Tel: {-515-455625]

Washington State Energy Office
809 Legion Way, FA-11
Olympia, WA 98504-1211

Tel: 1-206-956-2014
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