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District Heating in Russia: Revitalizing Key Infrastructure .
Dr. Ishai Oliker, P.E., Principal, Joseph Technology Corporation Inc.

Russia’s critically important district heating systems provide almost 70 percent of the nation’s

heat, giving district energy an important political and economic role. Nationwide rehabilitation

strategies for district energy must consider a diverse set of concerns: unusually large-scale sys-

tems, wide-spread pipe corrosion, poorly insulated buildings, a relatively short remaining service i
life of 35 percent of installed capacity, and the close link between development of district heating
and the tremendous ongoing changes throughout Russia’s infrastructure. Despite these chal- |
lenges, Russia will certainly continue to demonstrate the social, economic and environmental

advantages of district heating as the industry works to raise energy-efficiency.
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Heat-Supply Planning: A Practice Worth Importing.....

Morris A. Pierce, Energy Manager, University of Rochester

Community heat-supply plans focus on energy-efficiency, safety, environment and consumer
choice and often result in the construction of new or expanded district energy systems. The U.S.
district energy industry can benefit from modeling this European practice which has played a
significant role in earning the European district energy industry a much larger marketshare than
its U.S. counterpart.

...... wrerenneennd

The Warming of Downtown Holland ........
Andree D. Keneau, Communications/Marketing Specialist, Holland Board of Public Works

An average snowfall of 100 inches each year in Holland, Mich., was threatening its downtown
economy as shoppers moved to outer fringe malls with easy parking. Replicating a snow-melt
practice common in Sweden, a grid of plastic hot-water pipes was laid beneath the street’s sur-
face. The installation of this underground system labeled Snowmelt has kept downtown free of
snow and ice, revitalizing the commercial and retail area.

Trigen Helps Brewers Get Back to BasiCs.........cocoemviseinmnmnsnnercemscsmssmscsssesecsenens 21

Susan Odiseos, Director of Corporate Communications, Trigen Energy Corporation; Peter Laliberte,
Communications/Development Associate, Trigen Energy Corporation

Brewers have more time for producing and marketing beer when they turn to Trigen Energy
Corporation as their steam source. From microbreweries to the largest single-site brewery in the
world, Coors Brewing Company, more brewers are relying on the benefits of district energy to
brew their malted beverages.

Let the Games Begin! Atlanta Prepares to Host the ‘96 Olympics................ .25
David W. Wade, President RDA Engineering Inc.

New and long-standing district heating and cooling systems will provide indoor comfort, hot
water and process cooling to Olymp|c athletes and spectators in Atlanta this summer. Olympic-
related dormitory constructiorfa ] v;3,000-ton satelllte chilled- water
plant. Other Olympic locales fe é& 5
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Heat-Supply Planning: A
Practice Worth Importing

Morris A. Pierce, Energy Manager, University of Rochester

idea, why doesn’t everyone use

it?” This is an easy question to
ask but a difficult one to answer.
According to the United States Census
Bureau, there are more than 23,000 com-
munities in this country. In a perfect dis-
trict energy world, there would also be at
least as many district energy systems —
one serving each community. In fact, the
U.S. Department of Energy estimates that
more than 30,000 such systems currently
exist in the United States. While this fig-
ure might seem to indicate that the dis-
trict energy industry has exceeded its
marketshare goals, it cannot be consid-
ered a great achievement.

Only about 100 of these 30,000 dis-
trict energy systems — just 0.3 percent —
provide general service to the communities
in which they operate. The rest heat and/or
cool a single facility, such as a college cam-
pus, hospital or factory. Only a few of these
systems, including those in Virginia and
Hibbing, Minn., provide more than 50 per-
cent of the heating supply in their respec-
tive communities. Moreover, most new and
proposed district energy systems will actu-
ally compete with these existing systems.

Overall, U.S. district energy systems
supply about 0.6 quads (0.7 x 10" Btu) of
heating and cooling energy to the com-
mercial and residential market, or about 6
percent of the 10-quad heating and 1.3-
quad cooling market. Of this total, com-
mercial systems deliver only about 0.1
quad, or perhaps 1 percent, of all com-
mercial and residential heating in the
country. (One-third of this total is deliv-

[4 (4 If district energy is such a good

ered by one system in New York City.)
This situation can be contrasted with
Europe, where commercial district ener-
gy systems account for a much higher
percentage of the heating market. The
development of district energy in western

One important factor
that has contributed to
[western Europe’s district
energy growth] is
heat-supply planning,
commonly practiced in
most European
communities but not
in the United States.

Europe, which has been accomplished
under a wide variety of political and eco-
nomic conditions, has occurred mostly
since the early 1970s. One important fac-
tor that has contributed to this growth is
heat-supply planning, commonly prac-
ticed in most European communities but
not in the United States. (This is also true

of cooling-supply planning, to which the
following discussion also applies.)

Heat-Supply Planning in
Europe

Since the 1920s, heat-supply plan-
ning has been employed in the centrally
planned or “command” economies of the
former Soviet Union and its allies. It has
also been used in western European coun-
tries since the end of World War L. As the
oil shocks of the 1970s revealed many
weaknesses in European energy markets,
several countries adopted laws requiring
municipalities to prepare heat-supply
plans.

Although the details of these plans
differ from country to country, the funda-
mental goals have been the same: reduce
energy use through conservation, ensure
long-term and safe supplies of heat
reduce fuel imports by using existing
local heat sources and indigenous fuels,
improve environmental quality and retain
the consumer’s choice in the energy mar
ket.

A typical plan first identifies the
quantity and nature of heating used in
each community as well as existing and
potential heat and fuel sources. It then
evaluates the various economic and envk
ronmental effects of the alternatives
Since planning periods have generally
been defined in terms of decades, it is nol
surprising that district energy has often
been the preferred solution despite e

| large capital investment required. Wit

financing made available through loass
and grants, a very large number of hea




spply plans have been implemented
aross Europe using a wide variety of
fuels and energy sources.

Heat-Supply Planning in the
United States

Although communities in the United
States typically do not prepare heat-sup-
ply plans, it should not seem particularly
nadical to suggest that they begin doing
s0. Few people would find it unusual to
plan for water supply, sewage treatment
or a host of other elements of the modern
infrastructure. And virtually every resi-
dential and commercial building in this
country has some need for space and
domestic water heating. In fact, many
northern communities simply could not
exist without artificial heating systems.

Heat-supply planning may confirm
that a community’s existing heating infra-
structure is adequate to meet future
needs. More than likely, however, it will
disclose many shortcomings in existing
heat-supply apparatus — some of which
may only cause discomfort but others,
such as carbon monoxide poisoning, that
can be deadly.

Developing a Community
Energy Profile

The first step in heat-supply planning
is to determine the size and basic charac-
teristics of a community’s heating supply.

Heat-supply planning
may confirm that a
community’s existing
heating infrastructure is
adequate to meet future
needs. More than likely,
however, it will disclose
many shortcomings...

Many statistics can be found in docu-
ments published by the Bureau of the
Census and the Energy Information

Administration (EIA). These documents
are available not only in many local
libraries but also on the Internet. Census
data provides housing unit counts and
heating fuel type for each of the 23,000
communities in the country. The EIA’s
residential building consumption data
include average space and water-heating
fuel consumption and costs for each cen-
sus region. Together these data give a
fairly detailed picture of a community’s
residential heating market, which can be
verified and updated with a sample of
utility bills for typical households.
Although the energy profiles of com-
mercial buildings will require more leg-
work to develop, several good sources of
information exist. The EIA’s commercial
building publications contain some useful
benchmark data. A community’s large
energy users are also usually willing to
share data on their energy use and costs.
Larger commercial and industrial cus-
tomers should be audited carefully not
only to determine consumption profiles,
but to uncover potential sources of heat
(such as excess boiler capacity or manu-
facturing-waste heat) that may be incor-
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Table 1

Percentage of heating market
supplied by commercial
district heating.

Source: Euroheat & Power, 1992 National Census
of District Heating and Cooling.

porated into a communitywide heating
plan.

In assembling a community energy
profile, it is also essential to enlist the
cooperation of government authorities
and utilities. This may in some instances
severely test the diplomatic skills of the
heat-supply planner. Wherever possible,
cooling data should be obtained along
with heating information.

Evaluating Heating Alternatives

After determining the basic charac-
teristics of a community’s heating supply,
the next step is to evaluate various heat-
ing technologies. Single-family resi-
dences on large lots, for instance, may
best be served by ground-source heat
pumps, which are becoming popular in
certain areas. Commercial, industrial and
dense residential locations might well be
candidates for a new district energy sys-
tem or an extension of an existing system.
New construction areas where new build-
ings are just being erected are almost
always the easiest district energy
prospects.

Potential fuel and heating source
should be considered carefully. Locy
power plants, refineries or manufacturing
facilities may be willing to provide low.
grade heat at a reasonable cost. Locy
geothermal potential, a resource ofte
ignored for heating purposes, should als
be explored. If no heat sources are avaj)-
able, biomass fuels might be evaluateg,
including wood, crop residues and deg;-
cated energy crops. These can produce 3
significant environmental advantage
while contributing to the local economy,
Local agricultural agencies can be very
helpful in this evaluation.

In many cases, it is not possible to
obtain heat from a geothermal, industrial
or other existing source. In such
instances, a heating plant will be neces-
sary to burn the selected fuels to generate
heat for distribution. With appropriate
fuel handling and storage facilities pro-
vided at the plant site, thermal storage
can be incorporated to meet peak loads
and take advantage of time-sensitive fuel
prices. Thermal storage also permits
batch combustion of bulk fuels, such as

extra cost.

./

id
Electronically-
Controlled
Pilots (D 208)

Spence offers the most complete
line of interchangeable pilots and
main valves to give you a custom-
designed control system. At no

With Spence, you can select
from over 70 different pilots
and 5 main valves to meet your
exact control requirements. One
size pilot fits all sizes of main
valves. By simply switching inter-
changable pilots, one main valve

TOTA
FLEXI

can handle different control functions. Multiple control functions
can be achieved by using two or more pilots on a single main valve.
Select from standard side or optional integral mountings and a

wide choice of ratings and control

ranges. Spence main valves are offered
iniron, bronze or steel construction in
%" through 12" sizes.

Find out more about the total flexibility
and cost efficiency of our modular
control systems. Write Spence.

Temperature
nd Pressure
egulating
ilots (T 124,

T 134 Series)

Since 1923

Spence Pressure Regulator
ED Series

SPENCE ENGINEERING COMPANY, INC.
150 Coldenham Road, P.O.Box 230
Walden, New York, USA 12586-2012
Phone: (914) 778-5566 Fax:(914)778-1072

Pneumatic Temperature
and Pressure
Pilots
(T, P60
Series)

Temperature
Pilot (T-10)

Back 2
Pressure 28
Pilots |8

(Q Series) &

Pump ™
Governor
Pilots
(P Series)

6 District Energy




Table 2
U.S. residential heating

fuels.

Source: 1990 U.S. Census.

biomass, during a single shift.

The potential for cogeneration
should also be evaluated, since power can
often be generated at a very low incre-
mental cost as a byproduct of heat pro-
duction. Cogeneration with solid fuels
will generally require the use of steam
wrbines, while gasification, landfill
methane, natural gas, oil, ethanol or other
similar fuels permit consideration of
reciprocating engines, gas turbines or
even fuel cells.

Cogeneration can often be coupled
with thermal storage by operating the
plant as a batch process during peak-rate
periods (or as dispatched by the electric
utility) for a period sufficient to charge
the thermal storage tank. In some
arrangements, the electric utility provides
inexpensive off-peak electric heat to
charge the storage tank when the plant’s
electric capacity is not needed. Heating
storage tanks are widely used with cogen-
eration in Europe to enhance electric net-
work flexibility.

Determining Ownership
Arrangements

The various technical options in a
heat-supply plan have different tax and
financial ramifications that must be con-
sidered in determining a system’s organi-
zational structure and ownership. The
tension between public and private own-
ership options has often been resolved in
Europe by sharing ownership among the
Municipality and private investors. While
Dot a common arrangement in the United
States, such a structure could be explored
for district energy systems in this country
as well. If a heat-supply plan shows defi-
nite economic and environmental advan-

tages for a community, the issue of own-
ership should, in theory, not be a difficult
problem to solve.

Conclusion

Heat-supply planning has been suc-
cessful in Europe, often resulting in the
construction of new or expanded district
energy systems. Since several other com-
ponents of the U.S. infrastructure already
involve extensive planning, it would be
reasonable to introduce heat-supply plan-

ning here as well as at the local level, and
perhaps under broad criteria also at the
state and federal level. However imple-
mented, heat-supply plans should encom-
pass and provide advantages for the entire
community.

Morris Pierce is energy manager at the
University of Rochester in New York.

If you need an
Expansion joint
Yesterday...

In stock and ready to ship:

.. Call
Senior Flexonics
Today!

B Over 200 Stainless Steel Externally Pressurized Expansion Joints
® Over 200 Inconel 625®Externally Pressurized Expansion Joints
m Over 4000 Thermal Compensators

Senior Flexonics is dedicated to meet the needs of the steam distribution
industry. 24 hour availability and shipments in as little as 15 minutes.

For information call 800-847-5746, or write "Steam Distribution" on
your cover sheet and FAX to Dave McGrath at (210) 629-6899.

SIMOP 2400 Longhorn Industrial Drive
K/ ./g'fa/,,tj/aﬂ)//,’f New Braunfels, Texas 78130

>

® inconel is a registered trademark of Inco Alloys

Second Quarter 1996

5




Barcode

Job # 56029
ERT

ILL Number

Call Number
Format
Title

Article Author

Article Title
Volume
Pub Date
Pages

Pub Place
Borrower
Patron Info

Service Level

DD0002729606
10139169

District energy.

Morris A Pierce

4 4=
Second Quarter 1996

Delivery Meth LM - LM

Request Notes
Verif Source
Supplier
Local Nbr
Owned

Staff Notes:

Expiration

Heat-supply planning: A practice worth importing
814,4,81

Date 30-NOV-2023

gggé’ r 222825619

ID RRR

ISBN/ISSN 10776222

Address ILL|UNIVERSITY OF
ROCHESTER LIBRARY|755
LIBRARY RD, BOX
270055NY|US| 14627-0055|

Service Type ~ Copy non returnable

Max Cost

Payment Type IFM - IFM

Copyright

Req Symbol OCLC:RRR

Return To



