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FOREWORD

This is the Final Report of Phase 2 of "District Heating and’
Cooling Systems for communities through Power Plant Retrofit
Distribution Network.”" It is composed of an Executive Summary
and seven- volumes: '

Executive Summary

Volume I Detailed Summary

Volume II: Introduction, Load § Service Area Asséssment,
Institutional Quéstions, Rates, Financial
Considerations

Volume III: Technical Considerations

Volume IV: Cost Estimates, Staged Development Scenarios,
Economic Evaluation, Impact on Fuel and the
Environment, Alternates to Conventional Heating
Systems, Conclusions, Recommendations

Volumes V-VII: Appendices A - C

ACKNOWLEDGEMENTS

The following key personnel contributed to the completion of
this report: B : -

PSE&G R&D Department: C. R. Guerra, M. L. Zwillenberg

PSE§G, System Planning Department: M. P. Bhavaraju, T. M. Piascik,

F. Cassidy, .J. P. Everett,
K. Krauszer N

Stone & Webster Engineering Corp.: D. Samela, R, Ulfstam,
G. Kan

Transflux International, Ltd.: M. G. Kurz

Stone § Webster Management Consultants, Inc.: G. S. Levitt,
= E. Schiaffino

Numerous contributions by other subcontractor and PSE§G personnel
are gratefully acknowledged.

ii



Volume II

PREFACE

This volume begins with an Introduction summarizinéythe history,
methodology and scope of the study, the project team members and
the private and public groups consulted in the course of the study.

The Load and Service Area Assessment follows, including:

- A compilation and analysis by Transflux International, Ltd.
of existing statistical thermal load data from census data,

industrial directories, PSE§G records and other sources.

- An analysis by Stone § Webster Management Consultants Inc.

of responses to a detailed, 4-page thermal load questionnaire.

- Data on public buildings and fuel and energy use provided by

the New Jersey Dept. of Energy.

Results of other customer surveys conducted by PSE§G.

A discussion of institutional questions follows. TheAgenéral
topic of rates is then discussed, including a Draft Hypothetical
Tariff for Thermal Services prepared by the PSE§G Rates and

Loads Management Department,

The final section of this volume discusses financial
considerations. This includes a report by Coopers § Lybrand
identifying alternative ownership/financing options for district

heating systems and the tax implications of these options. Four



Volume II

of these options were then selected by PSE&G and a financial
(cash-flow) analysis done (by the PSE§G System Planning Dept.)
in comparison with a conventional'heating alternative, Year-by-
year cost of heat ($/106 Btu) was calculated and tabulated, and

the various options compared.
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SECTION 1

" INTRODUCTION



1. INTRODUCTION

District Heating is actually an American invention! It originated in the late

19th century and its early growth was "fueled" by ‘the availability of cheap "waste"
atmospheric pressure steam which became available from 'small non—condensing electric
power plants which were ‘being built in US. cities, in close proximity to thermal as
well as electric load.. :With ‘the later introduction of -condensing steam turbines,
and the replacemen"t.’ of small generating units by much larger ones farther from inner
Cities, the cost of steam district healing rose, and’ customers were lost to (then)

cheaper sources of heat such as oil and natural gas,

In BEurope (particularly Scaﬁdinavia, the USSR. and Eastern Europe, Germany
and France), district heating started to grow at aboul the end of World War II. It
grew as a hot water (rather than steam) transmission system. Such factors as lower

heat loss, less electric generation loss (due to steam extraction at lower pressure)

and lower piping cost (due to lower temperature), as ‘well as generally higher energy

prices than in the US, made the economic picture of European District Heating more

favorable than that of U.S. steam district heating.

With the increase in 1I.S. energy prices since 1973, a second look is being

taken abt district heating as a means of reducing energy costs and substituting

domestic energy sources (coal, wastes) for imported oil.

PSE2G's involvement in cogeneration. and district heating began in the late
1950's with large scale combined steam and power production and steam transmission
through a pipeline to a nearhy oil refinery. In 1975 the Compauy conducted an
internal study of the potential for district heatirig using waste heat from its
electric generating stations. This was followed by a survey of potential industrial

cogeneration sites in New Jersey.

In late 1978 the USDOE—-funded Phase 1 (Preliminary Feasibility) Study of Dis-
trict Heating was initiated. = All of PSE&G fossil-fueled electric generaling sta—

tions were screened (Figure 11), and three northern New Jersey stations (Hudson,
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Essex and Bergen) in the areas of highest thermal load density, recommended for
further study. It was found that there was more than enough potential thermal load

within five miles of each of these stations to utilize the available waste heat.

The Phase 2 (Detailed Feasibility) District Heating Study began in 1980 and
concentrated on the Hudson Generating Station because of its proximity to the con-
centrated Jersey City and Newark load:areas and the new developments planned for the
Hackensack Meadowlands. Initially, the oil-fired Essex Unit No. 1 (Newark) and

ITudson Unib No. 1 (Jersey City) were also considered, However it wag soon apparenl
that district heating based on coal would be more. viable, and the coal-fired Hudson
Unit No. 2 was used as the study basis of a large, regional district heating system

for northeastern New Jersey (Figures 12 and 1.3).

To keep capital investment in step with revenues, the staged development of
district heating on the European model was adopted. Hot water transmission was also
adopted from Europe, because of its reduced losses, inherent heat storage and re-
duced electriic generation loss. Local he_a.hing/cogeneration plants in dispersed
areas showing high thermal-load concentrations would be built initially, They would
be interconnected first with each other, and later with a heating/cogeneration plant
of larger magnitude, the 196 MWe Kearny No. 12 combustion turbine complex and with
the 600 MWe Hudson Unit No. 2. The retrofitting of the Hudson Unit No. 2 would
itself be done in three stages, to keep heat supply and capital invesiment.in step
with thermal load growth and revenues. Thus, the initial Hudson retrofit would
provide 200 million BTU/hr, the next stage 800 million BTU/hr and the final outpul

would be 1,600 million BTU/hr. The specific order of connection of heat sources is

based on load and reliability considerations, which force the initial retrofit_

stages of the. "central plant' Hudson Unit No. 2 ahead of the "intermediate plant"
Kearny No. 12.

Initially, both district heating and cooling were considered. However it was
soon found thab, in the context of base thermal 'loading of the (Hudson) central
generating plant and a summer—peaking electric utility (PSE&G), cooling was not

feasible. Because of the lower COP (coefficient of performance) of absorption vs.

04



Staged Development

Thermal Supply

100 ] Pepak  Annual
; Local Htg.
. Plants 28% 22%
9% ] Kearny Sub
Load Station  28% 21%
Hudsdn #2 44% 57%
2468
1000 Hrsg/Yr.
g (O -
\ 7
v -\
O™\
) NEWARK | \
NWK #1
(115-170) L O

*

and Dispatch Concept .
O Ol -

M#1 '\ Meadowlands /'M #
(200)* \

(200)

\
\ o/

HUDSON
L STATION

Wesl End
O Gas Plant
\‘ JERSEY CITY
JC #1 .
(9-36) O — O .
/\ JC #2
/ \  (90-420)

O] O

) Thermal Load in 10° BTU / Hr.

@)

Heating / Cogeneration Plants

FIG. 1.2



#1 Meadowlards #2 [O] 1986

Total District Heating [O11834 S
N ' ’ ! [ ' }
System Concept =y J
| L /1988 ./ 1990
Heat Sources and Transmission 1 /
Ny /
NWK #5 ™ -
ST 2003 * 1988
N’#1 .. 005 2002 2002 ¢
[ ]
o loaed N ~
1997, % .e" 2006 f o nam ’“-”,23‘3"‘
00 a e ' KEARNY 5304 \
2030 = 2002 /' 2002 '
NWK #2 . .« \ 1900
. . Py »
@o. .‘-‘.leo‘o- 0--50-2-1 / \2003 N 1986 | g:tpﬁ;\gt
999" ' ' »2C01 2003 ’
1999 NEWARK : @SWK ” ‘1325#1 1993
[Oi2001 g ]
) , -
NWK #3 (O] gy IO #2
Legend Y93 '
L JERSEY CITY V775
42" Plpe ——— 24" Pipes=~=~*  pgjyer Grossig. ' ‘.\:""
" 5 Piee sessoe , " e, 2005
36" Pipe 20. P‘lpe At 1897 .,.'2'006 . 2001
30" Pipe -+ -+« 16" Pipe —.—. JC#3 [O] JC #4
FIG. 1.3

a0



compress@on chillers (04-06 vs. 30 or more), the loss in electric generation
caused by steam extraction (to provide hot water sendout to run absorption chillers)
would exceed the electric.Aconsumphioﬁ of equivaleni compression chillers.  The
central production and sendout of chilled water had already been eliminated by the
greater cost of a 4-pipe vs. a 2-pipe transmission and distribution system. The hot
water 2-pipe system could not be used to distribute chilled water in the summer
because the lower available temperature difference (20°F for cooling vs.
120°F for heating) makes the heating pipe undersized for cooling.  Thus cool-

ing was removed from further consideration in the context of a large, central,
thermal distribution system, and only district heating was considered further.
Cooling might, however, be a possibility in certain local, site—specific situations
such as, a cogeneration unit run for summer electric demand and providing heat which
would otherwise be wasted, and a landfill gas—fueled facility where the gas is

produced at a constant rate and would be lost if not utilized during the summer.

The potential for district heating was examined in terms of the total system

and two subsystems of overlapping scales:

A. The total system (37 x 10°BTU/hr peak) based on Hudson Unit No. 2,
Kearny Unit No. 12 and local gas-fired heating and cogeneration plants built

up in staged development on the European model.

B. A major district heating site {200 x 10°BTU/hr peak) based on a new
development or an existing urban housing complex, using landfill gas, natural

gas or limited steam extraction from Hudson Unit No. 2.

C. A mini district heating site (on the order of 10 x 10°BTU/hr peak) based on
“stand—alone" cogeneration facililies serving a small number of apariment
buildings, and fueled by waste gas, natural gas, or wastes. These could serve
as the initial nuclei for district heating system development while being
economically viable even if a larger district heating grid (based on a coal-
fired central generating station) were not eventually built. The need for

this type of facility emerged late in Phase 2 as capital needs and constraints

U7



became apparent. They were thus not studied in detail, but are the subject of
on-going PSE&G investigations of "district heating options/opportunities for

future consideration.

From the perspective of energy efficiency and use of low cost fuel, the staged
development of district heating offers the greatest advantages after all the inter-
connections with the main thermal source (eg. poiler plant) are completed. To
facilitate this objective, the developfnent of dispersed district hecating/cogenera~
tion sites should be coordinated to ‘ensure that the specifications of the thermal
sendout from each site allow it to be éve‘ntually interconnected properly into a
~ digtrict heating grid, ‘

The basis of the economic analysis of district heating was that the utility’s
electric and gas customers would not be economically burndened by the implementation
of district heating, and that any incremental costs due to district heating (eg.
district heating capital and operating costs, replacement electric power, abandon-
ment of unamortized gas mains) would be charged to district heating customers.

The project team assembled for Phase 2 included:
PSE4C:

R&D - Project Management and Coordination

System Planning — Economic and Financial Analysis, Rates

Gas Transmission and Distribution — Piping system design and costs
Engineering and Construction — Review of cost estimales and designs
Customer and Marketing ~ Load survey '
Rates and Load Management ~ Tariffs

Law, Finance, Environmental

Affairs and others listed

in Table 1~I — Consultation in areas of expertise and review of results

08



TABLE 1-I

PRIME QONTRACTOR DEMONSTRATION TEAM

PSESG Research Qorporation = Advanced Systems, RsD

-ijeci:Manager

C. Guerra
M. Zwillenberg - Assistant Project Manager
- Assistant Project Manager

M. Bhavaraju

PSESG Company - Project Coordination Team

Prirmg Alternate (s)
G. Bowdren
: ‘ C. Cordeiro
G. Clarkson/W. Rogers R. Lark - R. Valiga,
M. Plawner L. Oches, E. Moran
P. Qullen R. Girol
R. Postletimaite W. Harding - K. DePew
M. Bhavaraju J. Everett - 6696
M, Vaskis B. Brown :
J. Shissias S. Siebert
J. Lacey " R. Fryling, W. Hoctson
C. Sulzberger -
R. Williamson R. Boughton
L. Codey H. Umland
C. wWocd -
J. Ryan -
F. Cassidy W. Anderson
J. Maddocks K. Marchi
J. Latham -
R. Zgorzynski -
. J. Wright V. Ralu
K. Tanis -
R. Boernlein -

Gas Plaming -
Elec. TéD - Utilities Relccation



Subcontractors:

Stone & Webster Engineering Corp. — Powerplant retrofit, detailed
engineering design and cost .

estimates
Transflux International Ltd. ~Load determination, conceptual design
of district heating systems and
heating plauls
Stone & Webster Management
Consultants, Inc. = . —Load assessment questionnaire

design analysis of responses

Westinghouse Electric Co.)

General Electric Co. ) —Steam turbine retrofit

Coopers & Lybrand Inc. — Assessment of Financing and -

ownership options
Trenton State College . | - Air quality modeling calculations
N.I. Department of Energy = Fuel and energy use data
Desert Reclamation Iﬁdustries Inc. — Aquifer thermal storage consultant
‘In the course of Phase 2 of this district heating study, meetings, briefings

and consultations have been held with the following groups, to inform them about the
potential benefits of district heating, and to solicit their input.
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PSE&G Senior Management

New Jersey Board of Public Utilities

New Jersey Department of Energy

New Jersey Department of Environmental Protection

New Jersey Department of Labor & Industry Office of Boiler and Pressure Vessel
Compliance ’ ‘

Bergen County. Utilities ‘Authority (Sewage and MSW authority) ™~

Hackensack Meadowlands Development Commission

Newark Redevelopment and Housing Authority

Summit Plaza (Former “Operation Breakthrough" Total Energy housing Complex)

Harts Mountain Industries, Inc) Land developers in the

Bergen County Associates ) . Hackensack Meadowlands =

Various potential sources of venture capital for “third-party® energy projects

Various aspects of the project results have been. reviewed ;fith/by the following
firms/individuals with district heating experience under both US. and European

conditions:

Studsvick (Mr. Peter Margen)

Danpower Inc. (Mr. Peter Jensen and others)

St. Paul District Heating Co. (Mr. Hans Nyman, President)
Swedich Trade Office (Mr. Lennart Henriz)

Ecopipe USA INC* (Mr, Tommy Anderberg, Presidént) * "

*Supplier of pipe for the St. Paul district heating system. s

o
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2. LOAD & SERVICE AREA ASSESSMENT

2.1 Summary

The district heating system under investigation is a system based
on either the Hudson G.S. or the Essex G.S. as baseload heat
supply sources. The first is capable of providing base load for
a total system peak of 4000 million BTU/hr., while the other can
supply al000 million BTU/hr. system.

The service area assessment was based on industrial/commercial
directories and on statistical data. For the Hudson G.S., the
Jersey City/Hoboken area and the developing Hackensack Meadowlands
area (including Secaucus and parts of Lyndhurst) were evaluated,
all within 3-4 miles of the plant. For Essex, the Newark/Harrison
area was investigated, also within 3 miles. The results:

million BTU/hr.

Jersey City/Hoboken

- industrial/commercial 135
-~ highrise residential 375
- low-rise residential 2000 2510
Meadowlands
- new developments 370
- existing industrial/commercial 40 410
sub-total 2920
- Kearny area new development 270
Newark/Harrison
- industrial/commercial 900
- highrise residential 100
- low-rise residential 2400 3670
TOTAL 6490

The areas are shown on the enclosed Regional Plan (Fig. 2.1).
These figures do not account for additional potential users as

- heating of public buildings
- heat for process use

Even so, the Essex station maximum output is fully utilized by the

capture of 22% of the potential Newark/Harrison market within a
three mile radius.

13
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The capability of the Hudson No. 2 unit is more than sufficient to
provide heat for the total potential market in the Jersey City-
Hoboken-Hackensack Meadowlands area within its 10 year development.
It is also capable of providing 62% of the potential heat use in
both areas combined, including heat derived from intermediate gas-
turbine plants and from peaking heater plants.

The regional plan shows not only the supply area found promising,
but also the transmission mains and the approximate locations of
logical intermediate stage gasturbine stations with heat recovery.
The fully developed .size of these stations at this p01nt can be
estimated to be - .

Newark - if supplied by Essex ' 40.MW

- if supplied by Hudson ' 100 MW
Jersey City . ' 60 MW

Meadowlands ' 20 MW

A number of small boiler plants will be connected to these gas-
turbine facilities. Their total installed capacity will be
roughly four times the gasturbine plant capacity in megawatt heat
eqguivalent.

A detailed survey of major potential users is necessary to firm up
these flgures

Addltlonal data have been collected also by a number of non statis-
tical methods. Questionnaires had been sent to 280 selected potential
customers to find what kind and how much fuel is consumed and in what
final form the heat is transmitted. The results show a split of
approximately 45% gas and 55% o0il of different quality is fired by
these enterprises. Nearly 45% of the non-residential customers

have steam systems and 70% of these operate at or below 15 psig
send-out pressure. The share of steam systems in the overall

customer pool is an lmportant consideration because it can materially
affect the sizing and operation of an HTW system.

A survey of 41 industrial plants in Newark and Jersey City estab-
lished heating and cooling loads and fuel usage. The plants surveyed
have an hourly peak fuel consumption of approx 600 x 10°BTU/hr at

17 locations in Newark and approx. 130 x 1l0°BTU/hr at 24 locations

in Jersey City, The plants so surveyed include such high fuel use
activities as food processing, chemicals, glass and textiles.

An additional effort was made to identify and assess the impact of
new developments. The Hackensack ‘Meadowlands is one of the areas
being developed. There are four major developments planned in
Jersey City and one in Kearny. The Newark area has no firm major
plans. The Housing Authorities of both Jersey City and of Newark
have urgent needs in renewing plant and heating systems of their
existing housing stock.



2.2 Characterization of the service area

The compilation of data for the determination of the
potential district heating areas relied on published
information as the first approach. Then special surveys
were instituted to refine and confirm the findings.

2.2.1 Data sources-

- In order to compileé a list of potential users, the
following data sources were used:

© A. Newark (Essex County) Dxrectory of Business,
1972, Greater Newark Chamber of Commerce,
. Newark, N. J. The relevant pages (pp. G-27
to ~76 inclusive) are enclosed.

Hudson County Industrial Directory, 1977,
Hoboken and Jersey City Chambers of Commerce.
The relevant pages are enclosed.

The businesses listed in these directories are
either left as printed, marked with a reference
symbol or crossed out. The ones which are un-
marked are relatively small (approximately less
than 30000 sq. ft.) establishments. Those
which do not show the phyaical size of the
" enterprise were generally treated the same way
unless they employ a large number of peonple
(more than 150-200) or unless they were con-
" sidered a large potential heat user due %o their
/  trade. The enterprises marked by a symbol are
"  considered large users of heat and they were in-
cluded in a separate list also enclosed.

B. New Jersey State Industrial Directory, 1976.

The relevant pages (pp. G-137 to =161 inclusive)
for Newark and Harrison, and pp. G-180 to =192
for Jersey City and Hoboken, have been used to
add to and update the data found in the previous

~ sources. Thae treatment of the entries is

. identical to that describeéed above, with one

' "addition. Those businesses not shown in the

other source and not large enough to be included
in the list of major users are marked by a
bracket on the right-hand 51de of the relevant
entries.



C. The New Jersey Department of Energy Office of
Technical Assistance prepared an inventory of
public buildings as part of Stage 1 of Phase 2
of this project. The relevant pages of the:
Essex and Hudson County summaries. are enclosed.
“Those buildings which are outside the proposed
boundaries of the district heating system are
crossed out. .

D. Data derived from PSE&G Gas Sales Department
files pinpointing locations and number of
apartment units in buildings having more than

. 50 units per building. This data was compiled
as part of the Phase 1 effort of this project.
The details of this work are in Appendix A.

Representation of data

The data compiled from the above sources is represented .
on the enclosed maps and lists. The list of "Major
Industrial & Commercial Establishments within the
Newark/Harrison Potential District Heating Area" gives
the map marking, name and address, zip code, sq. ft.
floor area, number of employees and the type of
business and its SIC code number. The map attached to
it shows the location of each establishment by its
marking. The second map, taken from the Phase 1 Final

- Report, shows the location of the major multi- famlly

housing units and the number of apartment units in each.
It also glves some data on estimated sg. ft. areas of
offices in the Newark downtown area, but that should be
considered superseded by the data now compiled.

The 2ip code areas all these establishments fall within
are as follows:

07101 to 104
07107, 07108
07111, 07114 )
. 07105 Doremus Avenue and environs

The data compiled for Jerséy City and Hoboken provides
information in the same way as above, including the
attached relevant maps.

The zip code areas all these establishments fall within

are as follows:

07302
07304 to 307
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The Hackensack Meadowlands data originates in the plans
of its two major developers, Bergen County Assn. and
Hartz Mountain Industries. The adjoining Secaucus
(zip. code 07094) and Lyndhurst (zip code 07071) data is
taken from the same sources as Jersey City's.

Summary data - Newark/Harrison

The investigations yielded the following:

. Major users included in the list -

- aq. ft. floor area where given 24454329
- number of people employed where

floor area was yiven 27899
= number of people employed where

floor area was not given 29218

. Users not included in the major user's list -

- where floor area was given 6543507
- number of people employed where ‘

floor area was given 50154
- number of people employed where

floor area was nat given 46101

When one compares the number of people emploved in enter-
prises where the floor area was given, to those where it
was not, one finds that they are nearly identical in both
the major user and the other user categories. This allows
us to extrapolate and reasonably double the floor area
figures given. This results in a total floor area of

- close to. 60 million sq. ft. As a very rough estimate,

this represents 900 million BTU/hr peak heating require-
ment for space heating. The over-6000 residential units
in highrise apartments represents over 100 million BTU/hr
peak heating load. As far as the institutional buildings
are concerned, there is not enough data available at this
time to derive even an approximate heating load. That
should be achieved by the survay.

The statistical review conducted in Phase I of the same
area showed that there are over 300,000 people per square
mile residing within that potential district heating area.
Discounting for the people in the high-rises individually
accounted’ for, the rest of the housing for that population
represents -a potential of 2.4 billion BTU/hr. peak heating

" load. There is hardly any single-family housing in this

area, with the exception of Harrison. Most of the
typical buildings are multi-family row houses.
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Summary Data =~ Jersey City/Hoboken

The investigations yielded the following:

. Major users included in the list -

- 8q. ft. floor area where given 3525340
‘= number of people employed where
floor area was given 4937
- number of people emploved where FE
floor area was not given ‘ 1971

. Users not included in the major user's list -

~ where floor area was given 1093400
- number of people employed where

floor area was given ' o 2962
- number of people employed where

floor area was not given 4920

The statistical review conducted in Phase I of the same
area showed that there are 590,000 people per square
mile residing within that potential district heating
area. Discounting for the people in the high-rises in-
dividually acfounted for, the rest of the housing for
that porulation represents a potential of 2 billion
BTU/hr. peak heating load. There is hardly any single-
family housing in this area. Most of the typical
buildings are multi-family row houses.

When one compares the number of people employed in
enterprises where the floor area was given, to those
where it is not, one finds that in the major user
category there are less than half, while in the other
user category there are about twice as many people em-
ployed. The extrapolation has to be done by category:

Major users:

3.5 x 10° x % = 1.4 x 10° sq. ft.
Other users:

6 , 5 - 1.8 x 10°% s8q. £ft,

1.1 x 10° x 3= 355%10% sq. ft.

So the total estimated industrial/commercial floor area
is 8.8 million sq. ft., and as a-very rough estimate
represents 150 million BTU/hr. peak heating requirement.
There have been over 8800 residential units identified
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in the Phase I study, all part of highrise or large
block of apartment buildings. These represent an
approximate peak heating load of 175 million BTU/hr.
Institutional building sizes and loads are not iden-
tified yet to estimate the load they represent. This
also should be achieved by the survey.

Summary Data - Meadowlands

This supply area is characterized by its large new
developments, These are planiied and expected to he
constructed by Rergen CounlLy Assoc¢iates/Rose Assn.
(Berry's Creek) and by Hartz Mountain Industries
(Secaucus, Kearny). Start of ¢onstruction is expected
in 1982 and covar a 10-15 year span. Some construction
by Hartz Mountain is already completed and most of it
is unsuitable to be connected to a D-H system without
complete reconstruction of in-house heating/cooling
systems. .

The enclosed tables show chronologically the Berry's
Creek development plans for the next 1l vears. We have
also attached heating/cooling load estimates which these
buildings represent. There is no time schedule in force
at this moment for the Hartz Mountain developments.

One, at Rte. 3 and the N.J. Turnpike has plans drawn up
and the list of buildings with load estimates is also
attached. On the Kearny development site wé have no
data. It is an approximately 600 avre 8ite between the
East and West gpurs of the N.J. Turnpike close to the
point where they unite. The development is thought to

be mainly residential. The enclosed excerpt from the
Hackensack Meadowlands Master Development Plan shows
maximum allowable land coverage ratea. Multiple housing
maximums are 20 units to an acre, and duplexes eight
units to one. Assuming half and half of one kind and

the other, 14 units per acre is the average. For this
kind of buildings the heating load average is 40000 BTU/
unit. So the site at full development will need 270
million BTU/hr. This was calculated by reducing the
actual building site area to 80% of total acreage, allow-
ing for roads, common areas, etc. When the new develop-
ments materialize, the existing communities will also
benefit from the service. Secaucus and parts of Lyndhurst
are within easy reach of the D-H network necessary to
supply the new developments. Major industrial/commercial/
institutional users are listed as before on the attached
lists. These yield the fcllowing:
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. Major users included in the list -

- s8q. ft. floor area where given 1059900
- number of people employed where

floor area was given 1410
- number of people employed where

floor area was not given 1510

. Users not included in the major user's list -

- where floor area was given 372150
- number of people employed where

floor area was given 905
- number of people employed where

floor area was not given 422

The major user category yields an equal number of people
employed in enterprises with known building areas and in
those without. So the square ft. figure can be doubled.
In the non-major user category, the multiplier is 1.5 on
the same basis. So the total floor area is estimated at
2.5 million sg. ft. and the heating load at 40 million
BTU/hr. peak. Some institutional buildings are shown on
the N.J. DOE's attached list, but load figures are not
available.

The individual housing in the Secaucus/Lyndhurst area is
overwhelmingly single-family structures, not likely to
be connected economically to the D-H system.

The total estimated load in the area by 1992, if cons-
truction proceeds as planned, is 410 million BTU/hr.
winter peak. Additional load could be picked up along
the transmission main in Union and North Bergen, which
were not investigated at this time.

Special Developments

Port Authority Plans

Enclosed is a newspaper clipping showing the N.Y.-N.J.
Port Authority's plans for an industrial development.
Two of the prospective sites are within the potential
D-H area--the Greenville Yards (No. 3) in Jersey City
and Doremus Ave. (No. 4), Newark. There is no decision
or detailed plans yet.
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Montgomery St. Redevelopment - Jersey City

The redevelopment area is shown on enclosed map 'A'2

as amended. It encompasses 15 city blocks. It is

aimed to create modern, mostly multi-family housing

for owners or for private investment rentals. It is
being actively pursued by the City. It is located close
by the city hall and existing high-rise rental housing.
As such, it represents a good potential initial D-H

core area.

Summit Plaza - Jersey City

It is an apartment house-office complex of 485 apart-
ments, 46000 sq. ft. of offices, and a school. It was
provided with a total-energy plant as part of "Opera-
tion-breakthrough." This 3000kW diesel plant and its
27 million BTU/hr hot water boilers provide the power,
heating and cooling for the complex. The distribution
is by a 280°F hot water loop and by a separate chilled
water loop. Chilled water is produced by absorption
chillers of 1092T total capacity. They experience an
overall thermal efficiency of 61.4% for combined power
and heat generation and a chiller COP of 0.4. The plant
is half loaded at the peak of each one of the services.

If this plant was integrated in a Hudson G.S.-based
D-H system, it will be capable of acting as the second
and third stages of a system with a total capability
of 28 million BTU/hr peak. This is twice the peak re-
quirements of this complex. The plant is less than a
mile away from Hudson and a few hundred feet away from
Journal Square, the high density commercial hub of the
CAEy .

Lefrak/Glimcher - Jersey City

In the vicinity of the Holland Tunnel entrance a large
scale development is at its conceptual stage. 1400
apartments and 750000 sq. ft. of office space is visual-
ized as the extent of the project. It is slated to
break ground shartly. The plans indicate an expected
heating load of 30 million BTU/hr. The enclosed copy of
an article discusses this and other potential areas of
development in Jersey City (Fig. 2.2).

iy
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Newark Redevelopment and Housing Authority

Table 2-I shows the buildings under the management of
the Authority. Figure 2.3 shows their location. For
the D-H project the ones circled are of significance.
They are in or close to the downtown area and within
the projected high density supply area. This complex
is presently supplied by a central boiler plant and a
steam distribution system, both aged and in need of
replacement or upgrading, as discussions with their
management brought it out.

Jersey City Housing Authority

There are six building complexes under their management

within the projected supply area. They are at six

different sites and range in age between 25 to 40 years.

One of the building groups--Marion Gardens--which is
also the closest to the Hudson G.S. was recently con-
verted to hot water heating including new boilers at
an approximate cost of $4000 per housing unit. The
other complexes are steam heated and all but one of
the boiler plants were renewed within the last five
years.

Schools and Hospitals

A list of schools and hospitals within the cities in-
vestigated was compiled by the NJDOE including, where
available, data on their fuel use, size and/or boiler
installations. The details are shown in Appendix A
and the estimatcd loads had been included in the load
calculation of the selected supply areas.



TABLE 2-|

NUMBER OF DHELL&NG UNITS, SITE AREAS, DENSITIES
AND DATES OF INITIAL OCCUPANCY; BY HOUSING PROJECT
NRHA - MAY 28, 1981

NO. OF SITE b AVERAGE DATE OF
DWELLING| NO. OF IN NO. OF | NO. OF NO. BR INITIAL
PiR O3 BC T UNITS BEDROOMS| ACRES DU/AC BR/AC PER DU OCCUPANCY|
CCW RISE T ; o
=T S. Sovaen . 529 973 70 3¢ (X4
Z=2 Pennington : 733 §TT 3. 55 ST 90
~Z2-9 Baxter 568" T.U78 TZ2.0 S BY
Z-6 Stepnen Crane EEL LEE] T4.26 rE) 5
=7 AYatc 0T 51U 9. 75} LR B3
Z-8 felix fuld 297 59% IR LK T88
~2-9 _ ROOSevelt nms. 273 ERLY LT LS T:
=T4 Btadlsv CE. 307 LEY? 9. 77 3T 13 e
SUBT0AL Z.957 EPLEES B4 . 2 ER] 57 T2 9 =
MIXED LOW/HIGH RISt -
=10 Rretcnmer 730 T, 756 T3.8 LE) e 2.3 nay 1953
=TT ~Wwalsh 529 T,50% Tq. 17 TUS 7.6 Hay 1953
SUBI0TAL 1,359 3,306 29.53 (13 AR 755 =
HIGH RISE ELDERLY
~Z=1o. Stepnen Crene EIG.] - 19° 227 T 9y TTT T. 1] NOov. 190¢<
'7=T7"K?igiﬁﬁi?'tTET""‘ TS0 220 S TZ5 T35 T. 1l Jan. 190<
Z-18  Hayes Elaerl 98 T0Y A TZT LELE T.1] Feb. 1962
'7-77‘1’5‘5_&5-!—_1. ovaen cla. | 360 390 J.0U TZ0 132 T. 17 July 1969
~2-21F _Setn Bovdeén Elo. 200 720 1o TT8 TZY T. 1] OCt. 1969
2-228 Baxtetr cloecly PERE rAL) 3.3 74 g1 T. 1 Dec. 1907/
~2-22C Stepnen Ctane tlo. 375 0S5 239 129 40U T.1| ApL. 1908
Z-220 Steonen Crane El1d. 375 U5 0 TZ1 T3 T. 1| June 1968
Z-2TA _Rtetcnmet cla. LRI LIRS 3 TTY 37 T. 1| Dec. 1950
=75 J.L. wWNilteé Na.ot 206 732 2.42 "85 98 T 1] Apt. 1975
g=1 BEancn S8CK. hanotr Z0U 720 R 79 g7 T. 1 July 1578
SUSToiAl . 2,696 Z,393 PLNAY TUY T20 Tl =
OTHER HIGH RISE
2-TZ "Hayes 1,837 Sl N4 19, 1D A RLXS Z.Z2Jan. 1534
2-13 Columbus 1,439 T Ol el 0N TUJ 25U TR MR L LR T
v [[Z=15""SEella wricac . T.20% Z7.90< Ta.1J CE) 70> Z.49] Dec. 1957
= CUGJer nas. 567~ Si0kn. | il oY 95 PR 7.3 Dec. T1506¢<
[ugaVlAL 3,7/8 13,518 55.W 30 PAL RS 4 -
SCATTERED™SI. ¢t
=27 | S G 3606 | d_ 5.891 AT 57 ] 3.6] Oct. 190
ToOAT n L5 T2 89 25.89V0 | 209.98| BT | TZ3 | Z. 0| = )

NOTES: a. DU/AC = Dwellinag Units per Acrce.
b. 3R. Al = Beduvooms P=y ASre. Fflricliency dwelling units counted as one-bedroon.
c. Excluding Play Field Site of 1.37 Acres.
d. Total of two separcte Sites of 1.69 Ac. and 2.20 Ac. PROGRAM. ]
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2.4 SURVEY OF POTENTIAL DISTRICT HEATING CUSTOMERS

In order to éstablish the potential market for district heating, a sample of
the customers situated along the distribution route proposed b; the Public‘
Service Electric & Gas Company (PSE&G) were surveyed. This project was
organizéd iinto éhree tasks

. Des;gn é questionnaire which would supply the required information.

. Adminiscerlthe questionnaire to a selected sample of customers.

. Analyze the data culled from the questionnaires.
QUESTIONNAIRE DESIGN
The questionnaire devéloped for this site-specific phase of PSE&G's district
heating study appéars as exﬁibit l. The questiénnairé was designed
primarily. to detefmine total heating and process requifements which could be
served by a distriét heating system. The name of the firm and the
individual Being interviewed; the location of the firm, the interviewer, and
the date of tﬁe interview are entered first. A questionnaire numbér is
given to each customer. Each customer is classified as being either in the
residential, multiuse, commercial, or industrial class and is assigned a
code number which consists of a two digit SIC code and nine other digits

which correspond to location.

The following information is also requested:

Customer Information

. Type of establishment
+ Total building and heated floor area

» Daily and weekly occupancy hours

+ Number of boiler and cooling plant operators
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Fuel consumption for the Twelve Months Ending. December 1980..

. Consumption of natural gas, fuel oil, and elecgrici;y

. Annual bills for natural gas, fuel oil, and electricity
. Uses of natural gas, fuel oil, and electricity

. Indication of any change.in consumption and reason.

Existing Equipment

Heating Equipment C
. Media by which heat. is.supplied to rodms . .. ...
. Boiler type and output e e s
. Age of equipment. -
+ Steaw pressure level
Cooling Equipment .. - .. Cee L e L
. Type of use
+ Total cooling tonnage
. Total absorption tonnage..
. Average age of absorptlun equipment
Process Steam or Hot Water.

. Annual usage of steam

. Water temperature

ol

. Percent of reecyeling and tempernture‘9§3:gcygled&yater

. Type of Operations D ey,
_+. Annual average;qpera;ing houts
. AEnd use .
Domestic Water Heating
. Type of distribution
. Boiler type

. Storage capacity

YR S
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wa;ér temperatute

Annual use

’ Maximum'hourly use .

Future Plans

- Short Term ('six months to two years) - a "

. . Indication of plans for change of equipment or fuel use
. Nature.of change

. Descriptiop'of'any anticipated equipment change

~ 'Long Term (two to five years)

. Indication of building floor séace change
. Indica:ion-of change in heating, cooling, or process equipment
. Description of any anticipated equipment change

. Payback period and ROI required

. Other future plans

Questions for Campus Type Projects Only

Number of buildings

Heat distribut;on media characteristics
Size éf distribution piping

In house connection type

Type of domestic hot water system

‘Average age of system

The forms were deslgned for ease of administration and to avoid undue burden

to the customer selectcd for the interview. The results of each

questionnaire were entered into a data base for analysis by a computerized

statistical backage.
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2.4.2 ADMINISTRATION OF THE QUESTIONNAIRE

2.4.

The survey was conducted entirely by PSE&G personnel. The appropriate
sample size was determined by PSE&G in consultation with Stone and Webster
Management Consultants, Inc. (SWMCI). Determination of the sample size was
influenced by the number of PSE&G personnel available for the field

surveys.

The actual cnstomers surveyed were selected by PSE&G in coticert with
another, lodependent consultant. The questionnaire was administered to 234
customers. In aédition the sample consists of 27 customers who had
participated in a different survey developed by PSE&G for another purpose
and which provided some of the information required. Thus, there were ﬁ

total of 281 participants.

The interviews were conducted by PSE&G field personnel in late 1981 and
early 1982. The interviewees were advised that their answers would remain

confidential.

DATA ANALYSIS
Data from the 281 responses were input into a data base for analysis. The
data used for the analysis has been checked so that unreasonable or wrong

cntries ware deleted.

A breakdown of the 281 respondents by customer class appears in exhibit 2.
The industrial class, with 153 respondents (54% of the total), is the
largest class represented, followed by the commercial class with 115

respondents (41% of the total). The residential and multiuse

classifications had 8 respondents (3% of the total) and 5 respondents (2% of
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the total) respectively. The results for the residential and multiuse class
should be interpreted with caution due to the small sample sizes.
Therefore, the following discussion will focus on the industrial and

commercial class.

The percentage of the customers in each class using gas and No. 2 oil, No. &

A

oil, and No. 6 oil appears in Exhibit 3.

Total heating requirements by class and heating by fuel type appear in
exhiﬁit 4, The industrial class, at 9,104,282 MMBTU (697 of the total), has
the greatest heating requirements of all the classes by a wide margin. The
commercial class is next with heaping requirements of 2,561,266 MMBTU (19%

of the total).

Exhibit 5 provides annual average heating fuel bill per customer. The
average bill for industrial customers is $199,000 per customer and the

average bill for commercial customers is $170,100 per customer. -

Average use per customer by class appears in exhibit €. The residential
class has the largest total average use at 199,961 MMBTU per customer

followed by the industrial class at 61,934 MMBTU per customer.

Exhibit 7 provides average costs of fuél by type and by customer class.

These data are for the calendar year ended December 1980.

The range in age of boiler plants by customer class is given in Exhibit 8.
For the industrial class 68% of Ehg boiler plants are 10 years old or over
and 25% are over 20 years'old. In the commercial class 54% of the boiler

plants are 10 years old or more and 18% are over 20 years old. -
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Exhibit 9 shows that over 44Z of the customers surveyed, excluding the
residential customers, use steam heating systems, and 30.2% are equipped

with steam heating systems operating at below 15 psig.

Exhibit 10 shows that 137 of those surveyed (48%) have central domestic
water heating systéms and 89 (322) have individual systems. There were ho
responses to this question by 55 (20%Z) of those gurvyed. Direct fired
boilers are usad by 96 of thuse surveyed (341) folléwedvby use of electfic
boilers by 61 respondents (22%). Hot water from other sysﬁems 15 used by 39
customers (14X) and steam from other systems is used by 21 cusCOmefé (72);

There were no responses to this question from 64 (23%) of those SuEVeyed;

Future equipment imstallation and floor space expansion plans are summarized
in Exhibit 1l1. 1In the short term, defined as within the next Z'years, 26 of
those survyed (9%) said they had plans for some type of new gquipmeut' .
installation. The remaining 255 (91%) either had no such plans, aid néﬁv'
answer, or were unsure. In the long term, deflned as in the next 2t05
years, 18 customers (6%) responded that they plaﬁnedltO’ihcreasé floor

space, and 263 (94%) indicated they had no definite plans to"increasé'or'
decrease their floor space. Also in the long term, 19 customers (7%)
indicated they had plans for equipment changes and 262 (93%) hadvﬂp definite

plans for changes.

Payback periods for each class appear in exhibit 12, On average the
multiuse cuystomers require a payback period of 8.3 years, the resideantial
and coumercial customers require a payback period of 5.3 years, and the

industrial customers require a payback period of 4.0 years.



Exhibit 1

Page 1 of 4
HEATING, COOLING, AND DISTRICT HEATING QUESTIONNAIRE
.ame of fiem Questionnaire #
Address s s o et . F L o Date s
Person interviewed
* Interviewer _ l
CUSTOMER CLASS ,
(A) Residential D ' ' ‘ {C) Commercial D R
(8) Multiuse s (s el e e “ 0 (D) industriat - (O] -
Gas customer account #(s)__ - . ¢ . K Gas rate scheduie(s)’
Electric customer account # _ Electric rate schedule
1. Customer lnformatlon ’ Code . [ I l L1 [.J |1 l]”
Manufacturlng (M) o ' ' ' Product manufactured
Apartments Ay o - . . . No. of dwelling units-
Office (F)’ I '
Warehouse (W)
Retail estabiishment (R) ., S T ‘
Other {0, mcludmg mumuse specify !%, |
Total, building floor area (1,000 sq. ft.) - S : RSN 1 17
Heated floor area (1, 000 sq. ft.) sl [ 22
Daily occupancy: (hours)._ : . - . »: - L. o . : ul 2
Weekly (hours) 10-40(A).  41-80(B) 81-120(C) 121-168(D)
Number of -bpiler;., qg.d Aq.ggli;ng pl_ant operators. _ . L —_— : : 2% [ ]‘za
2. Fuel Consumption for the Tweive Months Ending December 1980 e
' T ' . . Annual
. ) Bill Used
Amount ($1,000) . For®
Natural gas (1,000 therms) ___- - - .~ = ° , e e LI Tl )2 3L T T )36 O
Fuel oil (1,000 gal.) #2 w UL L L) ar aalLL LT Jog e
C#dsor-#S5 . - . L o 1T T3 s (T e Clss
#6 VSB[I[DSQ eo[:D:Dea C]sa

Electricity (1,000 kwh): s .= 7 g 70‘71[ [T l74 L5

Other fuel type . Consumption Unit

* H = Space heating P = Process \V = Domestic water heating G = General (specify % of each type of use) go

Has this consumption changed over the prewous 12 months’
Yes D . ‘No D Percent change I )

Reason for ‘change

Comments:




3.

EXISTING EQUIPMENT

exhibit i
Page 2 of 4

Heating Equipment

How is the heat supplied to the rooms?

How is- the heat produced?

Steam boiler (S}

Code = ‘LLJ ITLI l I LL—]”

Steam (S) Dl!
Hot water (\V) Du

Other (O}, specify DM

OQutput
Type MMBtu/hr

Hot water boiler (W)

Direct-heated hot air furnace (A)

Electric (E)

Age of equipment - (A} 1-10 vears
If steam, is system operated at 15 psig or below?

1f vee, lavel of cacration in peiy

(R) 10.20 vears

18 18 17 n
18 19 0

2 2 2

28 2| 26

Ol
P
(1]

(C) over 20 years
No (N)

Yeas ({Y) |

Comments:

Cooling_Equipment

Type of use (check all applicable)
Comfort D Computer D

Total cooling tonnage

Process u

Refrigeration D

J'l[ l I Iju

Total absorption tonnage

Average age of absorption equipment in years

:5[ [T lLa
w[ e

Comments:

(specify refrigeration and process tonnage and temperature)

Process Steam or Het Watar

If stearn pressure i§ at 15 psig or below, supply annual usage in million Ib. “

If hot water, supply the following:

Temperature (OF)

Flow rate during operating hours (gal./hr.)

Yes (Y)

Percent of recycling

Is warer recyciea?
It yes:

No (N)

Temperature of reeycled water
Type of Operation Seasonal (S)

Annual average operating hours

s [T T Jse

Year Round (R)

s 11k

Type of steam end use, describe:

Domestic Water Heating
Type of distribution system

Direct fired (Fi___. _
Hot water from other systems (\V)

Central (C)

Boiler type:

Size of total storage capacity (in 100 gal.)

Individual (1}

Steam from othor avstems (5)

Electric (E)

\Vater temperature

Annual use {1,000 gal.)

Maximum hourly use {(gal.)

Comments:




7a. Short Term

FUTURE PLANS

Exhubit f

Page

Code s L L L' 1 1 b it

Based on current oparation and knowlédge, are there any firm plans for change of equipment or amount ot

fuel use in the next six moanths to one year? Yes (Y) No (N}

Is all or part of the changé operational?. Yes {Y) No (N)

If yes, describe and give rassons ftor the change:

Does this represent an increasa (i) or decreass (D) in fuel use?

percent of change

If change in equipmant is anticipated, please describe below.

J ot 4

O

Equipment New Equipment Addition (A) Annugt Fuel or
Type Description Estimated Cost Removal (R Energy Use Units® Type*
Heating, Cooling, Process ($1,000)
tH) [{~] Py .
nD ———— u;IED an nD . uszv zﬂ pD
| IO J il e «O <&
AJD lm 7 ID 59 53 5D [13 D
*Units *Type of Fuei
T = thousands of therms N = Natural gas
G = thousands of gallons 0 =0il
K = thousands of kwh € = Electricity
Comments: >
7b. Long Term
On a tong-term basis, what increase (decrease) do you expect in the next two to five years?
= Units
Amount (P-F)
Building Floor Space % Growth (P} or 1,000's of sa. ft. (F) s L1 1 Jeo O e
increase (1) Decrease (D) O a
Do you anticipate any changes in the heating, cooling, or process equipment?
Yes {Y) No (N _ 0.
tt yes, describe below
Approximare Annual Cost of Yeoar of
Type Equipment Addgd (Rgmoved) Energy Requirements Equipment Change
(Heating, Coohng, Process) {Specify Unit) ($1,000)
8. What s the payback pericnd or return on investmant raquired for fuel and energy related investments
Years %
4] 54 sm L] R
9. Are you abie and willing to eliminate the boiler operator position?
Yes (Y) No (N) Don’t Know (D) ,D
10. Can you provide your daily or annual thermal energy consumption curves for your building?
Yes No
Information attached Will follow E 80
Qther Comments:
11. Do you now, or will you in the future, generate electricity?

12.

Yes No

If yes, describe equipment used.
Maximum Mourly

Kw Annusl Mwh
Engine
Gas turbine
Steam turbine
Estimate vour annual usuge O energy ‘u: T : et en weare (ar annual Qrowth rate (decline) in erergy usage)




13.

For Campus Type Projects Only

Number of buildings

Exhibit 1
Page 4 of 4

Heat distribution media-steam
'Heat yser pressure, temperature
in buildings = steam

Distribution piping
In-house connection

Domestic hot water
Average age of system -

supply return

— _ psig, hot water | OF/OF
o psig, hot water ____| O OF

Total length ft.

Max. dia. in,

Direct (J indirect, with heat extractor [J
Central ] individual building (]

Central plant yr.

Distribution yr.

tn-house systerns yt.
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Customer Class

Residential
Multiuse
Commercial
Industrial

Total

PUBLIC SERVICE ELECTRIC & GAS COMPANY

SURVEY SAMPLE SIZE

Sample Size

Percent
Number of Total
8> . 3

5 2

115 41
_1s3 o _sh

281 100 %

Exhibit 2
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Note:

PUBLIC SERVICE ELECTRIC & GAS COMPANY

PERCENTAGE OF CUSTOMERS USING EACE FUEL BY cLass(l)

Customer No. 2 No. & No. 6
Class Gas 011 0il 011
------- (Percent)= ~ = = = - -
Residential 88 25 63 0]
Multiuse 20 40 20 0
Commercial 50 24 22 13
Industrial 68 28 20 18

Exhibit 3

(l)Percentages within a class are greater than 100 due to use of more than

one fuel.
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PUBLIC SERVICE ELECTRIC & GAS COMPANY

TOTAL HEATING REQUIREMENTS BY CUSTOMER CLASS

Customer
Class Gas
‘Residential 91,300
Multiuse 100
Commercial 1,342,300
Industrial 4,245,100
Total

5,478,800

No. 2 No. 4

. 0il 01l
883,238 625,152
6,552 7,680
101,065 211,661
1,710,996 947,405
2,701,851 1,791,898

Exhibit, 4

No. 6
01l Total
- 1,599,690
- 14,332
906,240 2,561,266
2,200,781 9,104,282

3,107,021

13,279,570



PUBLIC SERVICE ELECTRIC & GAS COMPANY

ANNUAL AVERAGE HEATING FUEL BILL PER CUSTOMER

Customer No., 2 No. 4 No. 6
Class _Gas 0il 01l 011 Average
mm e, .- - (Thousands of Dollars)~ = = - = = - -

Residential  53.6 - 196.0 7316 - 327.1
Maltiuse S P T 400 - 33.0
Commercial 228.9 28,4 "3&.2 | 3A9.0 170.1
Tndustrial 82,5 2842 141.0 288.4 199.0
Note:

(1)Number of responses was insufficient to obtain a meaningful result.

Exhibit 5




PUBLIC SERVICE ELECTRIC & GAS COMPANY

AVERAGE USE PER CUSTOMER BY CLASS

Exhibit 6

Customer ' * No. 2‘ .. . No. 4 i No. 6
Class Gas ' 011 011 0il Total
-------- .= = =(MMBTU Per Customer)~ - = = = = = = == = =
Residential 13,043 441,619 125,030 ‘ - 199,961
Multiuse 100 3,276 7,680 ) - 2,866
Commercial 24,405 3,743 8,819 69,416 22,868
Industrial 42,880 40,738 31,580 84,645 61,934

11



BUBLIC SERVICE ELECTRIC & GAS COMPANY

AVERAGE COST OF FUEL BY CUSTOMER CLASS(1)

Customer
Class
Residential
Mul%iuse
CnmhéncialA'

Industrial

- Note:

»(l)January - December 1980

‘Gas

No. 6
011

2

= - - -(DoIlars per MMBTU)- - ===

" 4.45
_(2)

6.19

-

5.59

No. 2 "No. 4
011 01l
2) 619

' 8.01 5.21
7.70 6.48
7.27 6.28

Exhibit 7

“(Z)Number.oeresponses was insufficient to obtain a meaningful result,

o

o



~ PUBLIC SERVICE ELECTRIC & GAS COMPANY

RANGE IN AGE OF BOILER PLANT BY CUSTOMER CLASS

Customer - ~1-10 = 10-20 . Over 20
Class Years Years Years Total
L .- - - - (Percent)= = = = = = =
Residential 24 38 . 38 .. 100
Multiuse Lo 20 60 - 20 L 100,
Commercial . 46 . 36 18 .7 100
Industrial 32 43 25 100

Exhibit -8
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) Exhibit 9

PUBLIC. SERVICE ELECTRIC & GAS COMPANY

STEAM CUSTOMERS AS A PERCENT OF TOTAL
o " CUSTOMERS SURVEYED

C e

Total . Below 15 Psig -

44,8%C1) , 30.22(1) .
6.63(2) S 32,0%(2)

Note:

(l)Excludes residential class.

(2)Inc1udes all classes.



" PUBLIC SERVICE ELECTRIC & GAS COMPANY

© 'DOMESTIC WATER HEATING SYSTEMS

Type of System

Central . . ' . ..
P

Individual -

N/A

Boiler Type
Direct Fired

. Steam from other Systems
Hot water from other Systems
Electric

N/A

Number

137
89
55

96
21
39
61

64

Exhibit 10

Percent

48 %
32

20

14
22

23

-



Exhibit 11

PUBLIC SERVICE ELECTRIC & GAS COMPANY

FUTURE EQUIPMENT INSTALLATION AND FLOOR SPACE EXPANSION PLANS

SHORT-TERM (Next 2 Years)

Equipment Installation NumBer Péréént

Yes 4 26 9%
No 219 78

Not Definite 36 13

LONG-TERM (2 to 5 years)

Floor Space Change

Increase . 18 ' 6
Decrease _ 0 0
Not Definite (stay the same) 263 94

Change in Equipment

Yes . 19 7
No : 225 80

Not Definice 37 13

c



Customer Class

3 b

Residential
Multiuse
Commercial

Industrial

Exhibit 12

- PUBLIC SERVICE ELECTRIC & GAS COMPANY

" "AVERAGE PAYBACK PERIOD BY CLASS .

" Period
(Years)
5.3

8.3
5.3

4.0

~1



Fuel Use Survey

Another large scale survey was initiated based on NJDOE
boiler registration data. The simple questionnaire shown
as Table 2-II had been sent to 8700 potential customers.
871 answered the call. Table 2-II1 shows the summarized
results. Of the 483 buildings identified by its use only
91 were residential. Rougly 40 percent of the buildings
have cooling besides heating. 22.1% use gas, while the
rest use different qualities of oil. This breakdown does
not seem to agree with the larger base statistical surveys
which indicate that gas=-o0il use breaks 45% v. 55% in the
area.

"A PSE&G survey of the ﬁew Jefsey industrial energy market

covered the whole of its supply territory. The data for
the two major cities, Newark and Jersey City, covered 41
plants and it is shown on Table 2-IV. It shows a tilt
towards the use of gas at these plants, but that is
probably due to the origin of the addresses, which was
the major electric and gas users lists of the Company.
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" Your Nm/?ouum:

o

Company Name:

. ', DISTRICE HEATING POTEWTIAL SURVEY P
T HEATING/COOLING/FURL USE DATA ’ '

se< . . TABLE 2-Hi

Address of PFacility:

“ Ovnar (1f different than ubov-)

Cwner's Mailing-Address:

Phom Number:-

o

TUL USE: T Ne. 2" No. 4. ar S
Annual: o

. - —
'hli‘:hlyx”

BUILDINC/SITE DATA

Lind area (acres)

. Other

Total building plan area (sq. ft.)

Wo. 6 ' Cas (Therms) cify type/units.
(sq. ft.)

Ro. of buildinga:
Total floor space (sq. ft.)

BUILDING TYPE (CIRCLE): residential,

Total building volume (cu.ft.)

commercial, institucicnal, industrial

USE: ~hra/ day A
-days/wk .+
TYPE QF HEATING/COCLING SYSTEMS (Check vhars appropriats)*®
Heating
Ceantzral
Individual
Steam .
Hot water -
Alr
Electric

Cooling . Other (specify)
NA

———— u
NA

t—— NA

CONSTAUCTION INPORMAZION (racilities larged uun 1 million BTU/Mr or 1000 lb/hr steam)

(check one)

Existing Pacilitcy

Proposed operation in 1-2 years;

-
: Undexr construction , )
)

Proposed opsration in3-$ years

4

NOTESs

*Please indicats Moathly Puel

Use by {ndividual sonths.

e*1f fuel used is for other than space heating/coocling, pleass indicats
the nature of the altarnate use(s) and the fuel used for such purposes

by individual months (attach

PLEASEZ ATTACH THE MAILING LABEL FROX THE COVER LEZTTER OR WRITE THE BOILER

add{tionsl shects if necessary).

REGISTRATION NUMBER PROM THAT LABEL BELOW;:
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NO. 2 OIL
929902 GAL
t.14x10 BTU

NO. 2

i.19

RESIDENTIAL
91

CENTRAL

INDIVIDUAL

STEAM

HOT WATER
AIR
ELECTRIC

TOTAL

TABLE 2-1iI

DISTRICT HEATING POTENTIAL SURVEY
HEAT ING/CQOUL ING/FUEL USE SUMMARY

NO. 4 OR S OIL
9874894 BAL
1.38:10 BTY

POTAL USE

NO. & OIL
7642947 GAL
1.11n10 BTU

TOTAL QIL

25814843 GAL
3.63x10 BTU

BAS/0IL USE RATIO = GAS USED/OIL USED

NO. 4 OR .2
v.vg

NQ. &
1.22

TOTAL OIL
0,321

BREAK DOWN OF BUILDING TYPES

COMMERCIAL
129

INSTITUTIONAL
a1

INDUSTRIAL
137

BREAKDOWN OF HEATING + COOLING SYSTEMS

HEATING
209
S1
274
1350
42

26

7352

COOL ING

109
8%
7

1
34
99

Z19

GAS
)32 THERM
%10 RTU

UNDEF INED

29
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TABLE 2-IV

PSESG ENERGY MARKET SURVEY

1981
ANNUAL FUEL USE
NEWARX i
sIc Nat. gas #4=-6 041 2 0il Coal
10 'therm 10%gal. 10%gal. 10 'tons
heat cool heat cool heat c¢ool heat cool

20 - Food 712 - 333, - - - - - -
28 - Chemicals 3129 769 1474 110 188 - - -
33 - Metals 151 .- 163 - - - - -
36 - El. equipt. 4268 201 802 38 - - - -
38 - Instrum, Lo~ - 240 240 - - - -

Total 8260 970 3012 ss 188 - - -
lo‘BTU/yr. 826000 97000 430716 55484 26132 - - -
.~vload
10°*BTU/hr. 382.4 53.9 199.4 30.8 12.1 Co- - -
JERSEY CITY
20 - Food 190 - 83 55 36 - - -
22 ~ Textile 272 - - - - - - -
23 - Apparsl -7 - - - - - - -
26 - Paper 163 - - - - - - -
28 ~ Chemicals 478 - 6 - - - - -
32 - Stone,glass ' 533 - - - - - - -
33 - Matals 246 - - - 163 - - -
34 - Fabr.metals 65 - 191 - - - - -
37 - Transp.equipt. 10 - - - - - - -
76 - 1085 - - - 3 - - -

Total 2133 - 280 - 202 - - -
10¢BTU/yr. 213330 - 40040 - 28078 - - -
~load
10*8TU/hr. 98.76 - 18.5 ~ 13.00 - - -
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SECTION 3

INSTITUTIONAL QUESTIONS
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3. INSTITUTIONAL QUBESTIONS
a1 Regulatory Questions

Meetings and discussions were ' held, at staff level, with State regulatory
agencies relevant to district hestmg, mcludmg ‘the New Jersey Board of Public
Utilities (NJBPU), the New Jersey Department of En\nronmental Protectxon (NJDEP),
the New Jersey Department of ‘Labor & Industry (NJDL&I) Personnel ‘of the New Jersey
Department of Energy (NJDOE) were assigned to liaison with this study, and also
assisted with tasks in the area of energy and fuel use assessment. However, state—
ments and opinions expressed by staff members of these agencies are not binding on
the agencies, which have refused to issue ‘*hypothetical rulings® on district heat-
ing. Their attitude has been, "We will rule when you come to us with an actual rate
case or licensing request to decide” A "Hypothetical Draft Tariff for Thermal
Service" (Section 4) was sent to NJBPU for review and comment, but despite repeated
inquiries, no response was forthcoming  With this qualification, the results of
discussions with regulatory bodies will be summarised below.

There are currently no regulations "on the book" on district heating in New
Jersey primarily because there is no district heating other than military bases and
college campuses. Since these do not cross property lines, they would not be
regulated, in any event. However, there is little doubt that district heating which
did cross property lines would be regulated under current N.J. law, whether or not
it was owned by PSE&G (a '"utility"). The New Jersey Statute specifically gives the
NJ. Board of Public Utilities the right to regulate "sales of heat" (This is

unlike the situation in some other States where sales of steam are specified in the

statute, but sales of hot water might escape regulation.) Excepted from regulation
would be situations (like college campuses and military bases) whers no property
lines are crossed and municipal utilities operating entirely within their own
borders.  Industrial parks and shopping centers might be exempt as long as the
developer retains ownership of all streets and buildings, and if the energy source
were within the property. However, once buildings are sold to individual owners



and/or streets become public areas, there would be crossing of property lines and

regulation could impinge.

'Whether "district hesting is “regulated," or "a public utility" has important
implications to its viabilily., = The Federal tax aspects of ‘"utility" vs. "non-
utility" status are discussed in Seotion 5 "Financial Considerations.” The implica—
tions of ‘regulation" will be discussed here. In New Jeréey there is a Gross
Receipts and Franchise Tax (GR&FT) of about 13% added to all utility bills, This
would, in effect, raise the price of district heating by 13% and make an otherwise
viable project marginal, while killing already marginal projects. However, it would
be within the power of the State Legislature to change this, if they were convinced
that a lower GR&FT rate on a viable district heating system would profide higher
revenues to the State than 13% on a district heating system that is never built.

Another regulation—related problem is the traditional utility ‘“rate—of-return”
rate setting process, whereby a utility’s rates are set on the basis of an “allowed
rate of return on investment® (rate base), typically 16% at present. As noted below
(Sections 4, 5 9), because district heating is heavily front-end capital loaded,
rate of return regulation would result in the first few years’ heat prices to the
customer being much higher than the conventional alternative hest source (individual
gas—fired boilers in each building), which would mean no customers at all Con-
-versely, in subsequent years, as fuel prices escalate, rate of return regulation
would set heat prices far below the customers’ alternative heat price, and there
would be no way of recovering the initial years’ losses at a later time (Figure
31). Some way of leveling out earlier and later heat prices, such as by long-term

contracts with customers, thus seems essential.

Federal regulations ‘which might impact district heating include PURPA and the
Public Utility Holding Company Act (PUHCA). PUHCA restricts the type of activities

that existing public utilities can engaﬁe in and the manner in which they may be
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"' District Heating -

Meadowlands Site #1

‘Estimated Revenues
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organised, including the use of subsidiaries. Proposed revisions to PUHCA are
currently before Congress and may affect this situation. PURPA limits certain tax
and regulatory benefits to cogenerators to facilities not more than 50% owned by
electric utilities. This limits the participation of electric utilities in cogen—
eration/district heating projects to “third party" arrangements if the benefits of
PURPA are desired. Proposals to remove this 50% utility ownership restriction on

cogeneration facilities are being advanced.

Federal Fuel 1sa Act (FUA) restrictivus on natural gas us¢ have lwen
eased durlng this project and are no longer a problem to district healing.

The regulalions of the New Jersey Department of Labor .and Industry Office of
Boiler and Pressure Vessel Compliance (NJDL&I) require a full time operator on-site
at all steam boilers. After seversl meelings with NJDL&I they agreed that fired hot
water heating units were different enough from steam boilers to allow remote control
and operation, with a central remote control operator monitoring each plant and
shutting it down remotely if needed, and a “roving boiler operator” in radio contact
with the central remote operator, and visiting each plant once each day (Figure
32). This reduces . the number of boiler operators needed for 11 local hesling
plants and considerably improves the economics of the district heating system. It
was also agreed by NJIDL&I that if hot water from the district healing system were
used to generate low pressure steam at a customer's facility, these steam generators,
being unfired, would not require a boiler operators.

32  Environmental Questions

By utilizing an existing coal-fired central generating unit (Hudson), an exist-
ing gas turbine plant (Kearny) and gas-fired local boiler plants, environmental
impact of the proposed district heating system has been minimized. In discussions
with NJDEP, no insurmountable licensing barriers or environmental impact was found.
The time scale for required environmental licenses are short enough (1 - 1-1/2

years) not to be the limiting factor in construction of a district heating system.
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Air quality modeling using a USEPA-approved computer model was performed for
the largest scale, 37 x 10°BTU/hr pesk output district heating system, as a

*worsi—case." NO,, particulales and SO, were modeled. The effects of increased

fuel burning at Hudson, Kearny and the local heater plants were considered, as well
as the reduction/elimination of fuel use by district heating customers.  Either
negligible effects or minor improvements in air quality were found. This modeling
effort and its results are described in detail in Section 10.6.

There are expected to be no land-~use or noise abatement problems associated
with the proposed district heating system. The local heating plants are gas—fired.
It was found that siles are available suitably located with respect to gas and
electric supply and thermal load. There are no separate pumping stations. All
pumps are contained within the central (Hudson), intermediate (Kearny) and local
'he’ating"‘ plants. '-Th'e fired water heaters (50-60 million BTU/hr each) are of a type
common in commercial/industrial service and’ pose no noise abatement problem. The
Trenton District Energy Company (see below) has obtained all needed approvals des-
pite the higher noise associated with its diesel engines (compared with gas boilers
in our proposed system).

33  Rights—of-Way

The proposed district heating system has been designed to minimize right—of-way
problems., Maximum use is made of existing PSE&G electric and gas rights—-of-way.
This also reduces construction cost through reduction of interferences with existing
underground utilities, paving, elc. ‘One - river crossing is made through an existing
minimally used gas transmission line tunnel to reduce costs. Other river crossings
are made along the river bottom, without using existing bridges or other structures.
Costs for this crossing were based on recent PSE&G experience with gas transmission
line river crossings. It was decided not to use railroad rights—of-way because of
the unfavorable experience the Gas Department has had regarding chsvrges for such
usage., Permission to use city st.ieets, where needed, must be obtained on a site-
specific basis once street routing is definite, but no problems are expected. (A
district healing system is currently under construction by the Trenton District
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Energy Corporation (TDEC) in the center of Trenton, and has received all necessary
iabprovals) The portions of our proposed district heating system in new develop—
ments in the Hackensack Meadowlands and elsewhere would be installed at the same
time ‘as' other underground utilities (water, .sewage, electricity, telephone) and thus
require no additional street opening.

34  Ownership of Customer Conversion Units

The éonversion“ package which interfaces the district heating system hot water,
esséntially a box of pumps, heat exchangers and controls, could be owned either by
the customer or the utility (district heating system). There are certain advantages
to having the package owned by the utility, and that was the approach taken in this
study. Utility ownership allows full control of the technical specifications,
construction and performance of the unit for optimum compatibilitj with the distriét
heating system. It allows the cost of the conversion package to be recovered in
service rates over a longer period of time instead of being paid in a lump—sum
"connection 6harge,' or over the short 3-5 year payback period Lypically expected by
potential customers as shown in our load survey (Section 2). Thus, utility owner—
ship of the conversion package would improve district heating economic viability.

35  Utility Constraints

Electric/gas utilities contemplating district heating face a number of partic-
ular issues not facing other prospective district heating entities. These are
discussed briefly below:

351 Replacement Power/Fuel

The coal~fired Hudson Unit No. 2 was chosen as the basis and. base—load thermal
source of the district heating system because of its low fuel cost. However,
extracting steam for district heating use derates the Hudson unit and reduces its
electric generation capacity. When this happens during a period wheri Hudson No. 2
is oﬁersting at full load, the power lost must be made up by dispatching: other, more



costly generating units, either on the PSE&G system or. on the PIM (Pennsylvmm—Nev

Jersey—Maryland) Int.erconneotxon of vhxch PSE&G is 8 member Often, the. ﬁncremen-

tal unit* on the system is onl-fired, and_ the replacement power,. for the loss at ..

Hudson is generated by burning oil elsewhere on tho system. Thus the ‘il dis~ .

placement® by district heating. is reduced, and an sddmonal cost, .. charged -to dls-

trict heating, is incurred. At. other times (particularly at night) the mcremental .

unit on the electric system may be nuclear. Forcing Hudson to run to meet thermal

needs might then force the turn—down of a nuclear unit. This is. highly -undesirable = -

as nuclear plants are not designed for cycling service. In addition, s loss,
churged to district heating, woyld  be incurred on the powor Hudson is lorced to
generate above grid cost.

352 Impact on the Gas System e .

Consideration was given to the problem of ﬂetermini‘l;g_:. the ‘impact. of . district .
heating on the PSE&G gas system. It was found that the. thermal load of even the .
fully developed district heating system is small with respect to overall gas:system .,

demand, and uven smallet during the early years of district heating system develop—
ment. The uncertainties in long term gas supply, load forecast,- rate..relief, eic,
would have a much larger impact on the gas system than a district heating system,
These factors make it difficult to perform an accurate and -meaningful . analysis. of

the impact of district heating on the gas system, and more difficult the farther .

into the future one tries to project. Any such analysis should be. done on.a. short-
term basis, using the most up-to—date data, only when a detailed economic .analysis
is being made of a specific district heating project, and then should be :.part of.an
assessment of oversll profitability to PSE&G as a lotal corpptitiqq.l.v.‘ Gl oA Ty

353 Limited Life of Retrofitted Central Plant

Tood AT

. [ P
. %

Objection is sometimes made to .t.he propoa;d retrofit of Hudson No, 2, Kearny. .

No. 12 or any other existing powerplant, on the basis that, by the time the
retrofit is fully loaded, the plant will be at the end of its planned economic
lifetime. It must be realized, however, that with good maintenance plants can be
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kept operaﬁng N'v_éll past their planned economic lifetime, With increasing costs of
and constrdints upon the construction of new generating units, utilities are working
harder at this,; and BPRI (the Electric Power Research Institute) has an impressive
R&D program in this area. Also, when a second "product*--saleable heat—-is available
from a plant, the economics upon which its “economic lifetime" is based must be re-
examined,

354 Capital Constraints

Distriict, - heating systems are heavily capital~intensive. The largest district
heating' system. cdnsidered in this study would cost over $600 million in today's
dollars. Manj utilities, PSE&C among them, are subject to capital constraints due
to other current. construction. Possible vhys to approach this problem are (1) to
"start with a small ‘initial system, (2) to seek outside funding from venture capital
sources, mun‘iéipality or customer groups and various grants, and (3) to wait several
years until more cgpitsl' funds are available when present construction programs have
been completed.

36  Local Heater Plant Operating Costs

At the inception of a district heating system, all the heat comes from the
local heating plants. If this is all natural gas, the cost can be high, but would
decrease once the retrofitted central powerplant is in service and the local plants
revert to peakmg/backup duty. However, in the event that a larger, central power-
plant—based- district .Aheating system never materialised, the district “heating company
would be left with high—operating—cost heating plants and connected customers. it was
committed to- son’e;‘ This could be avoided if the initial, isolated heating plants
were made self-sufficient, or as nearly so as possible, through use of vaste fuels
(including - landfill gas, where available) coal (using fluidised bed combustion) and

cogeneration.
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37  Economic/Financial/Regulatory Uncertainties

In contacts with developers of industrial parks and shopping centers and other
potential large district heating customers, little psychological inertia or bias
against district heating was found, if it would be priced below competing fuels.
However, prospective customers wanted definite price and delivery date commitments.
(Recent fuel price oscillations have also caused many prospective customers to
distrust economic _analyses based on [uel ﬁrice projections,)  However, definite
commitments on district heating cost of heat and delivery date are difficuit to make
without knowing definitely the number, lncation and loado of customers, ie. withoit

sighed—up customers. This i3 also impacted by expected regulatory t(reatment, and

regulatory agencies are reluctant to give any binding opinions in advance of an
actual case. This ‘"vicious circle" might be broken by: (1). Starting with small
systems which reduce exposure.  Smaller risks require less certainty. (2) Get
contingent commitments from customers based on their own estimated cost of alterna—
tive supply. They agree to connect if district heating is competitive.

Another “uncertalnty® from the standpoint of the district heating entity is the
default or departure of customers leaving the district heating system with under—
utilised facilities, This might be alleviated by concentraling on governmental and
institutional customers as was done by TDEC in Trenton, or by some sort of insurance/
bonding arrangement.

38 Summaty

Some of these issues and suggested solutions are listed in Table 3-L



TABLE 3-I

Cistrict Heating Barriers to Implementation and Suggestions for Resolution

‘Barrier

Actions Required’

Marginal Economics

Startup losses due to heavy
capital loading

High capital costs of
T&D piping

Uncertainties in Economic/
Financial conditions and fuel
prices

Cost of operating small local
heating plants in isolation
from central DH system

High total capital costs vs.
utility capital constraints
due to other construction

N

(1) Reduce costs, particularly T&D piping installed cost; (2) Negotiate
resolution of taxation/regulatory issues with state government; (3) Reduce
local heating plant operating costs by use of cogeneration and waste fuels.

(1) Phase DH capital costs more gradually, use transportable heater plants
as in Europejy (2) Rate adjustment to offset startup losses and repay later.

(1) Inveatigate cost reduction via European DH technology and development/
adaptation of advanced technologies including cost optimization via
subsurface mapping using computer graphics, street-specific cost/routing
optimization.

(1) Minimize exposure by starting with small systems; (2) Obtain
contingent commitments from customers based on estimated costs (customer
supplies his cost projections of alternative supply and agrees to connect
if DH is competitive.)

(1) Use of waste fuels (including landfill gas), coal (using AFBC)
(2) Utilization of cogeneration to improve economics.

(1) sStart with small initial system; (2) Seek outside (venture capital)
financing (3) Municipality/customer group backing (4) Creative
financing,leasing, UDAG, Block Grants.
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4. RATES

Basic approaches to rate formulation were established and a Draft Hypo—thetical
Tariff for Thermal Service was formulated by the PSE&G Rates snd Load Management
Department, which reports to the Senior Vice President—~Customer Operations, A copy
of the Draft Tariff is at the end of this Sectnon This Draft Tariff was submitted
to NJ BPU for comment, but 'no 'éd;nments were received, despite repeated inquiries.
Rate schedules for various classes ol’ cust.omers would be determined based on the
load characteristics and cost of sefvice of each customer class, in a manner analo~
gous to gas and electric service. Section 5 (Financial Considerations) and Section

9 (Economic Evaluation) detail the determination of costs.

The Draft Tanff considers fully metered service with demand and energy
charges. Ownershlp .of connecting equipment (customer interface) is not men-
tioned, but the Economic Evaluation (Section 9) considered it to be utility
owned and rolled into the rates. The customer is offered a choice of billing
for service as incurred or spread over the year under a ‘Budget Plan." (See
Section 810 of Draft Tariff) No provision was made for utilization of
customer equipment, but this could be considered on a site—specific basis
where practicable. A discussion of technical aspects of such utilization is
given in Section 6.7.4 of this report.

As noted on page 3 of the Tariff, service will be offered to specifically
defined areas.  Section 21 of the Tariff provides that applications for
service, where it is not available or where it might adversely ‘affect the
supply to other customers, may be rejected.  Sections 131 through 133 of
the Tariff provide for limitations or interruption of service due to emergency
conditions, and @ disclaimer of liability for direot or consequential damages
due to such limitations or interruptions. Section 7.2 of the Tariff provides
for up to 200 feet of service connection at no cost to the customer, but for
customer payment of the cost of any service connection beyond 200 feet.

65



Cost of service is defined subject to the criterion that all costs assoc—
iated with district heating shall be covered by revenues from the district
heating customers, and no such costs shall be passed on Lo existing electric
and gas customers. Capital costs of the Hudson and Kearny plant retrofits and
all specifically district healing-related capital costs are charged to dis-
trict heating. Fuel costs for district heating local heating plants, replace-
ment electric power, labor, pumping energy and materials are similarly charged
to district heating. Table 4~I gives a list of these expenses.

Tables 4=I1 and 4-1II and Figures 4.1 through 4.3 give some préliminary
cost—of—heat values calculatcd on this basis for various financing options.
Revised and updated versions of this data are discussed in detail in Sections
5 and 9 of this report.
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TABLE 4-I

ALLOCATION OF DISTRICT HEATING'COSTS

Capital Related
Boilers
Hudson #2 Retrofit
Kearny #12 Retrofit
Natural Gas Service
Conversion Packages
. Metering
Transmission
Distribution

Fuel Related
Increased Electric System
Production Costs
Natural Gas

O & M Costs
Manpower -
Pumping energy
Materials

Gross Receipts and
Franchlise Taxes




1984
198S
. 1986
1987
19838
1989
1950
1991
1992
1993

()
(2)
(3)
(4)
(5)

S

13.
-44

20

2.
.03
.70
.56
.79
.19
.85
.80

]
2%
12
24
32
34
37

89

11

DISTRICT HEATING,

A2)
106.24
42.40
53.99
51.62
32.88
31.54
32.48
33.28
J6.38
41.00

TABLE 4-lI

COST QP HEAT

$/10

A5
104.76
40.-94
32.15
29.43
30.39
28.77
29-44
30.16
35.19
37.77

Bru

S48

108.39
40.45
33.93
29.32.
31.61
30.95
31.98
33.01
36.24
4l.11

ConveEntiona, HEATING SvsTEm

Distater Heating = BASE Case

DisTRICT HeaTing - Tax-£xemer

DisTRICT HEATING - LEASE

1984-1993

5)
92.35
36.87
29.17
26.77
27 .56
26.13
26.70
27.28
29.77
33.50

DisTRicY HeaTing = Mom-UrtLity Status

Peaxk Load

105 Bru/ua

15
70

148

55
32§
422
525
600
665
71%

ANNU;L
TuermaL
Saces
10° Ary

35
166
350
556
769
998

1,242
1,419
1,573
1.691
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TABLE 4-li1

. FINANCIAL ANALYSIS

Description of Cases

Conventional Heating
District Heating Base

District Heating
Tax-Exempt

District Heating Lease

District Heating
Nen-Utility Status

Conventional financing
Rate of return tegulated

~Conventxonal flnanczng

Rate of return rngIated

Distribution plant financed
with Industrial Development
Bonds (IDB) @ 7.S%

Straight line depreciation
of distribution pPlant over
the ACRS tax life

Remeaining capital:
conventionally financed
Rate of return regulated

Heater plant leased at an
annual payment of 11.3% of
capital cost

Total investment reduced by
heater plant capital
investment

Remaining capital conven-
tionelly financed

No gross receipts and
franchise tax

All plant depreciated over
five years for tax purposes
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PUBLIC SELICE ELECTRIC AND GAS COMPANY

B.P.U.N.J.No. Thermal Service : Original Sheet No. 1

HYPOTHETICAL
TARIFF
FOR

THERMAL SERVICE

aApplicable in
territory served as shown on

‘Sheet Number 3

PUBLIC SERVICE ELECTﬁIC AND GAS COMPANY
' GENERAL OFFICES
80 PARK PLAZA

NEWARK, NEW JERSEY 07101

Date of Issue: Effective:

Issued by EVERETT L. MORRIS,
Senlor Vice President - Customer Operations
80 Park Plaza, Newark, New Jersey 07101
Filed pursuant to Order of Board of Public Utilities, dated
in Docket No.



This hypothetical Thermal Service Tariff was developed to
satisfy the requirements of a Department of Energy funded
project. In the event that the project shows District

* Heating as being viable, this Tariff would probably be
used. Depending on the number of customers and their
service characteristicé requesting thermal service, a
contract containing many of the requirements stipulated in

this taritf, many also we used,



PUBLIC SERVICE ELECTRIC AND GAS COMPANY

B.P.U.N.J.No. 7 THERMAL SERVICE Original Sheet No. 2

TABLE OF CONTENTS

Title Page...............................s.;........Shéet No. 1
Table of Contents..........,.......;................Shéet No. 2
Territory Served...................................;Sheet No. 3
Standard Terms and Conditions......Sheets Nos. 4 to 35, inclusive
Raw Materials Adjustment....ccceececcesscsesseccesss.Sheet No. 36

Rate Schedules as listed below:

: | Rate Sheet
. Applicable to Entire Territory Served for: Schedule No.
General Thermal Service ' GTS 37-38
Date of Issue: Effective:

Issued by EVERETT L. MORRIS,
Senior Vice President -
Customer Opeations .
Flled pursuant to Order of Board of Public Utllltles, dated
in Docket No.
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PUBLIC SERVICE ELECTRIC AND GAS COMPANY

B.P.U.N.J.No. ~ THERMAL SERVICE ~ Original Sheet No. 3

TERRITORY SERVED

Thermal service is currentlY'béing offered to the following

communities, as transmission facilities expand communities may be

added.
Newark
Jersey City
Secaucus
Date of Issue: . Effective

Issued by EVERETT L. MORRIS,
Senior Vice President - Customer Operations
80 Park Plaza, Newark, New Jersey 07101
Filed pursuant to Order of Board of Public Utilities, dated
' in Docket No.



STANDARD TERMS AND CONDITIONS -
FOR

THERMAL SERVICE

PUBLIC SERVICE ELECTRIC AND GAS COMPANY
‘GENERAL OFFICES
80 PARK PLAZA

NEWARK, NEW JERSEY 07101

Date of Issue: o . Effective:
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Original Sheet Mo. 4

STANDARD TERMS AND CONDITIONS

GENERAL

These Standard Terms and Conditions, filed as part of
the thermal service tariff of Public Service Electric
and Gas Company, hereinafter referred to as "PSE&G,"
setforth the terms and conditions under which thermal
service will be supplied and govern all classes of
service to the extent applicable, and are made a parf'
of all agreements for the supply of thermal service.
No representative of PSE&G has authority to ﬁodify any
provi#ion contained in this Tarfff or to bind PSE&G by

any promises or representation contrary thereto.

The bencfits and obligation3s under an application or

agreement for service shall begin when PSE&G makes

_thermal service available to the customer.

Standard agreements to supply thermal service shall be
in accordance with the rate schedule and shall be based
upon plant facilities which are sufficient for provid-
ing safe, proper and adequate servicé. PSE&G may re-
quire contributions toward the investment, and may

establish such minimum charges and facilities charges
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Original Sheet No. 5

as may bé equitable under the circumstaﬁces involved
where: (1) large or specisl investment is necessary
for the supply of service; (2) capacity required to
serve'cﬁstbmér's equipmeht is out of proportion to the
use of tﬁermai sérvice for occasional, intermittent, or

low load factor purposes, or is for short durations.

OBTAINING SERVICE
2.1, | ;Applicétion: An application for service may
be ﬁéde at.the Customer Service Department of
any Commercial Office of PSE&G in person, by
mail or by phone. Forms for application for
service, together with.terms and conditions
and contréct forms, will be furnished upon re-
. quest. Customer shall state, at the time of
making applicétion for service, the conditions
under which service will be required and cus-
tomer will be required to sign an agreemént'or
other form then in use by PSE&G covering spec-
ial circumstances for the supply of thermal

service.

PSE&G may reject applicatiéns for service
where such service is not available or where

such service might affect the supply to other



2.2.

2" 3"

Original Sheet No. 6

customers, or for faiilure of customer to
agree to comply with any of these Standard

Terms and Conditions.

See also Section 13, Service Limitations, of

these Standard Terms and Conditions.

Initial Selection of Rate Schedule: PSE&G

will assist in the selection of .the available
rate schedule which is most faéoiable from the
standpoint‘of the customer. AAny advice given

by PSE&G will necessariiy be based on custom-

‘er's written statements detailing his proposed

operating conditions.

Change of Use: Subsequaent to initial applica-

"tion, customer shall notify PSE&G in writing

as soon as possible of any change in ‘his use

of service which might affect the cost, size

‘or availability of service. Lack of notifica-

t.ion of change of use might ultimately require
a deposit as outlined below or disconnection

of service,
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ER R . Original Sheet No. 7

" "Deposit and -Guarantee: . Where PSE&G deéms it

'Hecéssary, a depdsit or .other guarantee satis-

factory to PSE&G may-be. required as security
for the payment of future and final bills be-

fore“PSEsG ‘will commence or continue to render

' 'dervice. -

fA"déEdEit<méy be: required from a customer

é&hél'té the estimated bills which would

" "decrue’ for two. months'- service.-.

" KIldepésits shall bear simple interest at the

"~ ~’rate-of ‘nine ‘percent per annum,.payable at the

R A

time that the deposit ‘is refunded.to this de-

positor, provided said deposit remains with

" PSEsG for ‘a périod of: three months or longer.

Déﬁbsitsishéll‘cease'to bear interest upon

"~ digcontinuance of. service.

" “A‘deposit’ i& riot-a payment or part payment of
“"any bill ‘for -service, except that on discon-

"“tindancé of service, PSE&G may apply said de-

posit against unpaid bills for service, and
only the remaining balance of the deposit will

be refunded. PSEsG shall have a reasonable
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2.6.

Original Sheet No. 8

time in which to read the meters and to ascer-

"tain that the obligations of the customer have

been fully performed before being required to
return any depoéit. To have sgervice resumed,
customer will be required to restore deposit

to original amount,

Maintain Extensions: The customer may be re-
quired to make a deposit for the extension of
thermal mains or an outright payment as set-

forth in Section 3 of these Standard Terms and

Conditions.

service Conditions: The customer may be re-

quired to make a contribution toward the cost
of installing a sarvice cohnéction as setforth
in Section 5 of these Standard Terms and con-

ditions.

Permits: PSE&G, where necessary, will make

application for all highway crossing, atreet

opening, railroad crossing and bridge crossing
permits for installation of all mains and

services and shall not be required to furnish

service until after such permits are granted.
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2.8.

Original Sheet No. 9

Thg customer may be required to pay the
charges, if any, fo; permission to open the
street, The customer shall obtain and present
to PSE&G, for recording or for registration,
all instruments pfoyiding for easements or
rights of way, and all permits (except street
opening permits), consents, and certificates

necessary for the introduction of service.

Temporary Service: Where service is to be
used an installation for a limited period and
such installatién is not permanent in nature,
the use of service shall be classified as tem-
porary. In such cases, the customer may be
réquired to pay to PSE&G the cost of the faci-
lities required to furnish service. The min-
imum period of tempgrary service for bhilling

purposes shall be one month.

After two years of service a temporary service
installation shall be eligible for refunds.
Excluding the first two annual service
periods, refunds equal to 10% of the revenue
received by PSE&G during an annual service

period shall be made at the end of such



2.9.

" Original Sheet No. 10

period. 1In no case shall the total amount re-

funded be in excess of the installation cost

~paid by the customer, nor shall refunds be

made for more than eight consecutive annual

service periods.

Servive Area: PSEsG reserves the right to
limit the territory in which it offers thermal
service. The area in which this service is

currently offered is shown on Sheet Number

"Territory Served.” When and if the territory

expands, service will be made available to
customers subject to the conditions setforth

herein,

J. EXTENSION OF THERMAL FACILITIES

3.1.

General: PSE&G will construct, own and main-

tain distribution mains located on gtrccts,

,highways and on rights of way acquired by
. PSE&G, used or usable as part of the distribu-

tion system of PSEAG., The making of a deposit

under any of the following cases shall not
dive the customer any interest in the facili-
ties, the ownership being vested exclusively

in PSEs&G.



3.2.

Original Sheet No. 11

The following formulae shall not be binding on
the partiés but are suggested as a guide to

customers and utilities. Parties are still

free to exercise their rights under New Jersey

Revised Statues 48:2-27.. When an-applicant

for an extension is dissatisfied with these
suggested regulations he may petition the
Board for a finding that the extension should

be made without charge.

Individual Resideﬁtial Customer: Where the

cost to PSE&G for a facility expansion to

" serve an individual permanent residential cus-

tomer does not exceed the estimated annual
revenue, PSE&G will make the'nécessary exten-
sion upon receiving.from the customer an
application for service. SUcH application
shall be made by the owner of the property or
by a responsibLe tenant and sh?ll be for an
indefinite period; not less, hqwever, thén the
number of months necessary to produce, at the
normal annual charge, the cost of the exten- .

sion.
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3.2.2.

Original Sheet No. 12

Where the cost of an extension exceeds

the amount which PSE&G will install

without cost to-a customer, in accord-

ance with Section 3.2, the excess cost
of the extension shall be dep051ted
and remain w1th PSE&G wlthout 1nter-
eat. When the actual annual révonue
from premlses exceeds the amount of
revenue which was used as the basxs
for the 1n1t1al deposit computation, -
or th basis for a previoué deposit re-

turn, there shall be returned to the

depositor an additional amount equal

to five times such excess.” In. no ,
event shall more than the original de-
posit bé returned to the depdsitor nor
shall any part of the aepositvremaine
ing after ten years ffom the date of
the original deposit be returned.

PSEsG will waive the deposit required

‘where the amount 1s $100.00 or leqs.

Where the cost of PSE&G for any.exten-
sion to serve an'individual permanent

residential customer exceeds the

-



Original Sheet No. 13

amount which PSE&G will install with-
out cost to the customer, in accord-

ance with Section 3.2, PSE&G and the

“customer may agree upon a monthly re-

.venue guarantee not to exceed one-

sixtieth of the total cost of the ex-
tension, in lieu of a deposit persuant

to Section 3.2.1.

Residential Land Developer: Where applica-

,tions*fdrieitensiéns.into newly developed

tracts of land are made by individuals, part-

nerships, or corporations interested in the

deveLopment of sale or land, but not as ulti-

mate residents, PSE&G may require a deposit

from the applicant covering the entire cost of

its facility expansion to serve the tract.

3.3.1.

ExgensionAdeposité shall not.carff in-
tefest and are to be returned”as.ﬁere;
inafter provided to the depositor when
new buildings abutting on such exten-
sions are under construction and have

been framed and roofed.
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3.3.2. The deposit shall be returned in an
amount equal to the estimated annual
revenue from each such completion on
said extension. If during the ten-
year period from the date of the orig-
‘inal deposit, the actual annual rev-
enue, during any year of said ten-year
period, from premises abutting upon
said extension shall exceed the annual
révenue which was the basis for the
previous deposit return, there shall
be returned to the depositor an .addi-
tional amount equal to five times such
excess. In no event shall more than
the original deposit he returned to
the depositor nor shall any part of
the deposit remaining after ten years
from the date of the original deposit

be returned.

Commercial and Industrial: PSE&G may require
any customer to deposit an amount equal to the
entire cost of the new facilities required to
supply service, such amount to be subject to

refund as follows: At the end of the first

838
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service yeaf,,an amount without interest equal-
to‘lO%.of the totalugmount of the ﬁoﬁthly
bills rendered to and paid-by the customer for
" thermal service furﬁished by PSE&G for that
year will be refundéd,vand thereafter fefunds
similarly determined will continue each year
until such time as the accumulated annual re-
funds are equal to but not in excess of the
sum deposited; provided, however, that any
part of the deposit not returned to the cus-
tomer within ten years after the beginning of
the first service yeaf shall remain the prop-
erty éf PSEs&G. No rgfund will be made if

service is discontinued prior to the expira-

tion of the first service year.

Where it is necessary té provide additional
faciliﬁies to serve increased requirements of
an existing customer, PSE&G may require the
customer to deposit an:amount equal to the
cost of such additional facilities. This
amount shall be subject to refund as outlined
in the preceding par;graph, éxcept that the
refunds will be calculated at 10%.of the ex-

cess revenue over a predetermined base.
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4. CHARACTERISTICS OF SERVICE

4.1.

Standard Service Supply: PSEs&G will endeavor,
but does not guarantee, to furnish a contin-
uous supply of thermal energy metered on a Btu

basis.

5. SERVICE CONNECTIONS

Salla

General: The word service as used herein

shall mean a set of two pipes (supply ahd re-
turn) as installed between the distribution
supply main, the customer's building, and the
distribution return main. The customer shall
consult PSEsG as to the exact point at which
the service will enter the building before in-
stalling interior piping or starting any other
work dependent upon the location of the serv-
ice pipe. PSE&G will determine the location
of the servicve pipe depending upon existing
facilities in the street and other practical

considerations.

Thermal service will be supplied to each
building or premises through a single service
except whefe, in the juddgement of PSE&G, its

economic considerations;:; conditions on its

30
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distribution system; improvement of service
conditions; or volume of th customer's re- -
quirements, make it desirable to install more

than one service. |

The making of a payment in any of the follow-
ing cases shall not give the customer any in-
terest in the service connection, the owner-

ship being vested ekclusively in PSE&G.

Servicé Connection Charges: PSEs&G will fur-
nish and pléce, at no cost to the customer, up
to 200 feet of service connection, measured at
right angles from the nearest curb line to the
customer's bdilding, at the point of service -
entrance designated by PSE&G. Where the dis-
tance is in excess of 200 feet, the service
will be installed subjeect to a charge cqual to
the amount by which the cost of the service
connection exceeds the gréater of either twice
the customer's annual revenue as estimated by
PSE&G or the cést of the first 200 feet of
service connection which otherwise would be
furnishedlwithout charge as provided above.

Should the customer request a service entrance

a1
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‘at a location other than that designated by
PSE&G, the customer shall pay the additional
cost associated with said change in point of
service entrahce'provided”that the customer
shall not be required to pay for .the first 200
‘feet of service connection in‘.any .case, and
‘provided furtheéey, that the customer shall not
be required to pay for any portion of the cost
of the service connection if the cost thereof
does not exceed twice the estimated annual
.revenue., PSEsG will waive the:.charge to the

customer when the amount is $100 or-less.

5.3. Change in Location of Existing :Service Piping:
Any change requested by the 'customer in the
locatien of the existing service piping, if
approved by PSEsG, will be made &t the expense

of the customer. °.

6. METERS AND ASSOCIATED EQUIPMENT
6.1. General: PSEsG will select the type and make
of metering and its other equipment, and may,
from time to time, chidnge or'alter such equip-

ment; its sole obligation is to supply meter-
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ing that will furnish accurate and adequate

records for billing purposes.

A single meter and associated equipment, as

necessary, will be furnished and installed by

' PSE&G .for each separately billed rate schedule

under which a customer receives service.

Additional meters and associated equipment
wili be installed only where, in the judgement
of PSE&G, its economic considerations; condi-
tions on its distribution system} improvement

of service conditions; or the volume of the
customer's requirements, make it desirable to

install such additional equipment.

Seals: PSE&G may seal or lock any meters or

enclosures containing meters and associated

metering equipment. No person except a duly
authorized employee of PSE&G shall break or

remove a PSE&G seal or lock.

Protection of Meter and Service Equipment:
Customer shall furnish and maintain a suitable

space for the meter and associated equipment.
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Such space shall be as near as practicable to
the point of entrance of the service pipe,
adequately ventilating, dry and‘free from
corrosive vapors, not subject to extreme temp-
"eratures, readily accessible to duly authoriz-
ed employees or agents of PSE&G. Customer
shall not tamper with or remove meters or
other equipment, nor permit acccss thereto
except by duly authorized employees or agents
of PSE&G. 1In case of loss or damage to the
property of PSE&G from the act of negligence
of the customer or his agents or servants, or
of failure to return equipment supplied by
PSE&G, customer shall pay to PSE&G the amount
af such lags or damage to the property. All
equipment furnished at the expense of PSE&G
shall remain its property and may be replaced
whenever deemed necessary and may be removed
by it at any reasovnable time after the discon-
vtinuance of éervice. In the case of defective
service, the customer shall not interfere or
tamper with the apparatus belonging to PSE&G
but shall immediately notify PSE&G to have the

defects remedied.
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6.4. PSE&G to Turn on Service: No ?erson other
than a duly authorized employee or agent of
’PSE&é'sﬁall turn thermal energy into any new
system or piping or into any old system or

piping from which the use of thermal energy

has been discontinued.

6.5. Change in Location of Me;efs and Associated
Equipment: Any change requested by the cus-
tomer in the existing location of the meters
and associated equipment, if approved by |
PSE&G, will be made at the expense of the cus-

tomer.

6.6. Other devices: No branch circuits or devices

"are permitted on the supply side of the meter.
7. CUSTOMER'S INSTALLATIONM

7.1. General: No material change in the size,
total capacity, or method of operation of cus-
tomer's equipment shall be made without pre-

vious written notice to PSEs&G.
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Piping: Piping installed on the customer's
premises must conform to all fequirements of
the State Uniform Construction Code, municipal
or other properly constituted public author-

ities.

Piping on customer's premises, owned by PSE&G,
on the primary side of the heat exchanger is
designed to operate as a closed loup system.
Customer shall not make any connection which
will divert or impede the flow of water in

this primary loop.

Maintenance of Customer's Installétion: Cus-
tomcris entire installation shail be maintaiﬁ—
ed in the condition required by the State Uni-
form Construction Code, municipal or other

public autherities having jurisdiction and by

PSE&G.

Appliance Adjustments: PSE&G will not make

. i 7 .
any adjustments nor conduct any maintenance on-

customers' thermal appliances.
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Adequacy and Safety of Installtion: PSE&G

shall not be requ1red to supply thermal serv-

“ice until the customer s 1nstallatzon shall

have been approved by the authorltles having

<jurlsd1ctlon. PSE&G may w1thhold or dlscon-

tinue its service whenever such 1nstallatlon

‘or part thereof is deemed by PSE&G to be

unsafe, 1nadequate, or unsultable for receiv-
inguserV1ce, or to 1nterfere with or impair
the' contlnulty or quallty of service to the

)

customer or to others.

PSE&G will assume no responsibility for the

condition of customer's thermal installation

or for accidents, fires, or failures which may

occur as the result of the condltlon of such

.1nstallatlon.

N

" Neither by inspection or nonrejection, nor in

any other way, does PSE&G give any warranty,

expresSed or implied as to the adequacy,

safety or other characterlstlcs of any struc-

""ture, equlpment, wires, plpes, appllances or

devices used by the customer.
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Where the use of thermal service is to be in-

termittent or occasional, or for low load fac-

tor purposes or for short durations, equipment

.shall not be connected without previous writ-

ten notice to PSE&G. The customer's equipment
shall not be used in such a manner as to cause
obhjectionable pressume'pulsations ve distup-
bances in the PSE&G system; if violated, PSE&G
may require customer to correct the character
of use, or in the absence of correction, may

discontinue the service.

Utilization Apparatus: All utilization appar-
atus shall have the approval of PSE&G. The
manner of installation of all utilization
apparatus shall be in accordance with Statw

Uniform Construction Code.

8. METER READING AND BILLING

8.1.

Measurement of Engrgy Used: PSE&G will select
the type and make of metering equipment and
may, from time to time, change or alter such
equipment; its sole'obligation is to supply
meters that will accurately and adequately

furnish records for billing purposes.

3
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PSE&G reserves the right to meter the demand
of any customer. The maximum demand whgn de-
termined by a demand meter shall be the high-
est 60 minute integrated demand occurring dur-
ing the billing period in which such use is
made. The integrated demand is the average of
the Btu's use occurring in a 60 minute period,
which average, if used éontindously for 60
minutes, would produce the number of Btu's

actually consumed during such period.

Where service through more than one meter is
permitted by PSE&G as outlined under Section
6.1 of these Standard Terms and Conditions,

the use registered by the individual meters
will be combined for billing purposes. In all’
other instances, each meter shall be billed

separately.
Bills will be based upon registration of PSE&G
meters except as otherwise provided for in

this Tariff.

Separate Billing for Each Installation: The

thermal service used by a customer through
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each service connection shall be billed separ-

ately at the applicable rate schedule selected

by the customer. See Sections 5.1 and 6.1 of

these Standard Terms and Conditions.

Sﬁbmetefing: The service and supply of ther-
mal energy by PSE&G for the use of §wners,
tenants, or occub;nts of buildings or,pre;
mises, wiil be furnished to them as customers
of PSE&G through PSE&G individual meters, and

Qill not be supplied for submetering for re-

'sale by or to any owner, tenant or occupant of

ény such building or premises.,

Testing of Meters: At such times as PSE&G may

deem proper, PSE&G will test its meters.

Meters will be tested at the request of the

 customer for a fee of $50. If such metering

eéuipment is found to be registering more than
5% fast, no charge will be made for testing.
A refund will be granted persuant to Section

8.5.

Billing Adjustments: Whenever a meter is
found to be registering fast or slow by 5% or

more, an adjustment of charggs shall be made.
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Meter Reading and Billing Period: Unless
otherwise specified in this Tariff, the
charées are stated on a monthly‘bésis. The
term "ﬁonth" for billiﬁg.pdrposes shall mean
the péridd'between any two consecutive regu-
larly écheduled meter readings. Meter reading
schédules provide for readihg méters, in
accordance with their geographic location, as
nearly as may‘be practiéable every thirty
days. Schedules are preparedlin advance by

PSE&G and are available for inspection.

PSE&G may read meters and render bills on a

"bimonthly" basis, with the monthly charges

- prorated on a two-month basis.

Proration of Monthly Charges: For all bill-
ings for service, including initial bills,
final bills, and bill for periods.other than
twenty-five to thirty-éix days inclusive,
except for temporary service accounts, the
monthly charges will bé prorated on the bas;s
of one-thirtieth for each day of ser&ice, each
month. being considered as thirty days when de-

termining the number of days on which prorat-
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ing is based. For temporary service accounts
the minimum period for billing purposes shall

be one month.

Averaged Bills: Where PSE&G is unable to read
the meter, PSEsG may estimate the amount of
enerqy supplied and snbmit an averaged bill,
so marked, for customer's acceptance. Adjuct-
ment of such customer's averaged use to actual

use will be made after an actual meter reading

‘is obtained.

Malfunctioning '‘Meter: 1In case the seal of the

.meter is broken other than by employees of

PSESG, or the meter fails to register with
commercial accuracy, the amount of thermal
servgce used and to be paid for (for the num-
ber of days the meter is not properly in serv-
ice) shall be the equivalent of the next form-—

er or, if no former, subsequent equivalent

- number of days of proper metered use.

Budget -Plan: Customers billed under Rate
Schedule GTS shall have the option of paying

for their use of total service in equal esti-
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mated monthly installments. The total service

-for a 12 month period will be averaged over 11

months and may be paid in 11 equally monthly

installments. Adjustments will be made in the

~-twelfthﬁmonth if actual charges are more or

less than the estimated amount.

Late Payment Charge - A late payment charge at

the rate of .788% per monthly billing period
shall be applied to the accounts of all cus-
tomers taking service. The charge will be
applied to all amounts billed including
accounts payable and unpaid finance charge

amounts-applied to previous bills, which are

‘not received by PSE&G on or before a date

specified on the bill. The amount of the fin-
ance charge to be added to the unpaid balance

shall be calculated by multiplying the unpaid

balance by the late payment charge rate. When )

paymént is received by the Company from a cus-

- tomer who has an unpaid balance which iqcludesA

charges for late payment, the payment‘shall be

applied first to such charges and then to the

‘rémainder of the-unpaid balance.

10

¢
t
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Billing of Charges in Tariff: Unless other-

wise ordered by the Board of Public Utilities,

the charges and the classification of éervice
set forth in this Tariff or in amendments
hereof shail apply to the first month's
billing of service in the regular course 6n
and after the effective date setiférth in sueh
Tariff covering the use bf thermal service
subasequent to the sc¢heduled meter reading date

for the immediately preceding month.

Payment of Bills: Payment of bills for serv-
ice are due on presentation and are payable at
any Customer Service Department of any Cummer-
cial Office of PSE&G or to any collector or

collection agency duly authorized by PSE&G.

Customer shall immediately give notice to PSE&G at its

office of any leakage in the PSE&G system in or about

the customer's premises.

ACCESS TO CUSTOMER'S PREMISES

PSE&G shall have the right of reasonable access to cus-

tomer's premises, and to all property furnished by
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PSE&G, at all reasonable times for the purpose of in-

spection of customer's premises incident to the render-

ing of service, reading meters or inspecting, testing

or repairing its facilities used in connection with

supplying the service, or for the removal of its prop-

erty. The customer shall obtain, or cause to be

obtained, all permits needed by PSE&G for access to its

facilities. Access to facilities of PSE&G shall not be

given except to authorized employees of PSE&G or duly

authorized governmental officials.

DISCONTINUANCE OF SERVICE

11.1

By PSE&G: PSE&G, upon reasonable notice, when

it can be reasonablyAgiven, may suspend or

curtail or discontinue service for the follow-

ihg reasons: (l).Fdr the purpose of making
permanent or temporary repairs, changes or im-
provements in any part of its system; (2) For
compliance.in good faith with any'gbvernmental
order ér directive notwithstanding sucﬁ order
or directive subsequently may be held.to be
invalid; (3) For any of tne following acts or
omissions on thé pért.of the customer: (a)
nonpayment of a valid bill due for service

furnished at a present or previous location.
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However, nonpayment of business service shall
‘not be a reason for discontinuance of resi-
dencé service; (b) taméering with any facility
of PSE§G; (c) fraudulent representation in re-
lation to the use of service; (d) customer
moving from the premises, unless the customsr
requecte that ocrvice be coptinhed (e) provid=
ing service to others without approval of
PSE&G; (ff‘faiiuré to make or increase an ad-
vance payment or deposit'as provided for in
these Standard Terms and Conditions; (g) re-
fusal to contract for service where such con-
tract is required; (h) connecting and oper-
ating equipment in such manner as to produce
disturhing effests on the service of PSESC or
other customers; (i) failure of the customer
to comply with any of these Standard Terms and
Conditions: (j) where the condition of the
custdmer's<installation preséan 4 hazard to
life or property; or (k) failﬁre of customer
to repair any fahlty facility of the customer;
(4) For refusal of reasonable access to cus-
tomer's premises for necéssary purposes in
connection with rendering of service, includ-

ing meter installation, reading or testing, or
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the maintenance or removal of the property of

PSE&G; (5) PSE&G also reserves the right to
terminate service upon five years.written

notice.

At Customer's Réquest: A customer wishing to
discontinue service must give.notice as pro--
vided in.the épplicable.contfact. ﬁhere such
notice is not received by PSE&G, cgstomer

shall be liable for service untii f;dal read-
ing of the meter isktaken. thice ﬁo discon-

tinue service will not relieve a customer from

‘any minimum or guaranteed payment under any

contract or rate schedule.

RECONNECTION CHARGE

A reconnection charge of $50.00 will be made for re-

storation of service when service has been suspended or

discontinued for non-payment of any bill due.

SERVICE LIMITATIONS

13.1.

‘ .
b,

Continuity of Service: PSE&G will use reason-
able diligence to provide a regqgular and unin-
térrupted supply of service. Shpuld the

supply be suspended, curtailed, or discon-
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tinued by PSE&G for any of the reasons set-

forth in Sectlon ll of these Standard Terms

and Condltxons, or should the supply of serv-

1ce be 1nterrupted, curtaxled, deficlent, de-

fective, or fall, by reason of any act of God,

i-f-;r i w

accxdent, strlke, legal process, governmental

LA 1

lntarferenoc, er by reasun vl compliance in

' good faith with any governmental order or

directive notw1thstand1ng such order or direc-
tive subsequently may be held to be 1nva11d

PSE&G shall not be lxable for any loss or dam-

age, direct or consequentzal, resultlng from

any such suspensxon, dlscontxnuance, interrup-
tion, curtailment, def1c1ency, defect or fail-

ure,

- Soe

Emergencies: PSE&GAmay.curtai}'or,interrupt

servzce to any customer or oustomers in the

event of emergency threatening integrlty of

1ts system or the systcms to whzch it 18 dir-

'eCtly or indirectly connected 1f, in 1ts sole

judgement, such action will prevent or allev-

iate the emergency condition.
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13.3. Unusual Conditions: PSEsG may place limita-
| tioné on the amount and characéer of service
it will supplj and may tefuse‘éervice to new
éustdmérs or to existing customers for addi-
tionaiiioad if PSEsG is unab%é ﬁo obtain or
doeshnot have assdred the necessaty production
raw materials or equiéheht and facilities to

supply such service.

TERMINATION, CHANGE, OR MODIFICATION OF
PROVISIONS OF TARIFF
This Tariff is subject to the lawful orders of the

Board of Public Utilities of the State of New Jesey.

PSE&G may at any time and in any manner permitted by
law, and the applicable rules and regulations of the
Board of Public Utilities of thé State of New Jersey,
terminéte, or change or modify by revision, amendment,
supplement, or otherwise, this Tariff or any part
he:eof, or any :evision or amendment hereéf or

supplement hereto.
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RAW MATERIALS ADJUSTMENT

Tﬁe bill calculated from the appropriate tariff shall be
increased or decreased in the amount of. .. _¢ per
million Btu's billed for every full ¢ variatioen .
above or below < ¢ fuel related cost per million Btu's
sold as determined by the fuecl relaled cost for the month

immediately preceding the current billing period.
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4 APPLICABLE TO USE OF SERVICE FOR:

General Thermal Service

CHARACTERISTICS  OF SERVICE:

Continuous

RATE:

Energy Charge:

(a) During the billing monthslof

First MMBtu per month @
Over MMBtu per month @

(b) In the remaining billing months of

First ‘MMBtu per month @
Over MMBtu per month @

Demand Charge:

Original Sheet No. 37

through

per MMBtu
per MMBtu

through

per MMBtu

per MMBtu

For the first MMBtu (or less) of billing demand per

MMBtu.

For the next MMBtu of billing demand per MMBtu.

- For the excess over MMBtu of billing demand per MMBtu.
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An additional demand charge of § per MMBtu (or ‘less) will be
made for MMBTU of the thermal energy in excess of the contract
capacity for the month in which that contract capacity is

exceeded.
Minimum Charge:

There shall be ‘a minimum monthly charge of $§ for each of the

billing months of - through ‘and for any other

month when connected.

TERMS OF PAYMENT:

Bills are due on presentation,

TERM:

years until termination with ____ months notice,

- SPECIAL PROVISIONS:

STANDARD TERMS AND CONDITIONS:

This rate schedule is subject to the Standard Terms and Conditions

‘on Sheet Nos. 4 to 35, inclusive, of this tariff..
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FINANCIAL CONSIDERATIONS
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5. FINANCIAL CONSIDERATIONS
50 Introductiop

The economic evaluation of Section 9 compares the various conventional and
district heating plans on the basis of levelized annual minimum revenue require—
ments. In other words, the economic evaluation focuses on the effect of each plan
~ on long term costs to heating customers, This seotion addresses the analysis of
short term financial and rate considerations. This analysis is necessary because
even the most economic plan in the long run may have short run effects that render

it unattractive.
51 Method of Analysis

The analysis summarised below was done using corporate modeling techniques.
The input to a corporate model consists of all of the year-by-year construction
expenditures, operating and maintenance expenses, and various financial data for
each plan. The corporate model produces yearly income statements and balance sheets
for each plan. The present analysis was conducted for a 10 year period (1984-1993).

Three .important results are presented for each plan stated:

1. Cost of heal to the customer,
2. Total construction expenditures,
3. Percent of construction expenditures financed internally.

These three resulis provide a picture of the rate and financial attractiveness
of each plan. ' |

5.2 Scenarios Studied -

The rate and financial analysis was conducted for the fully developed system
compared to a conventional system, and for Berry’s Creek without Hudson No. 2
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retrofit compared to a conventional system. In addition, in order to test the
effect of various financing schemes, the financing schemes shown in Table 5-1 were
analysed. Table 5-II shows the financial assumptions employed.

In all cases it is assumed that the heating business would be rate of return
regulated with an overall cost of capital of 11.9% as shown in Table 5-IL

53 Resuilts and Conclusions

Table 5-III shows the resulis for key financial variables for the period 1984- -

1993. Pro-forma income statements and balance sheets are shown in Attachments A
through E. As can be seen, total construction expenditures and percent internally
generated funds are most favorable in the conventional system case. In three of the

four district heating cases, the average percent internally generated funds is below -

the Company'’s target of 50% of capital requirements.,

Several observations can be made about the effect of unconventional financing

methods on financial performance:

The reduction of interest expense in the tax exempt case is more than offset

by the increase in cash taxes; thus, internally generated funds and net'-cash
flow are reduced relative to the district heating base case.

The approximate 10% reduction in capital investment in the le;;se case is
almost entirely offset by a combination of the reduction in depreciation and
ITC tax benefits and their respective accruals and the incresse in O&M ex—
pense due to the lease payment. The net effect is financial performance very

similar to the district heating base case with little effect on average cost. .

Exclusion of Gross Receipts and Franchise Tax and shorter tax lives in-the
non-utility status case serve to improve both cash flow and cost relative to
the district heating base case.
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TABLE 5-I

FULLY DEVELOPED SYSTEM
DESCRIPTION OF CASES

Conventional Heating . Conventional financing

Rate of return regulated

District Heating Base . Conventional financing

. Rate of return regulated

District Heating ,

Tax-Exempt - Distribution plant financed
with Industrial Development
Bonds (IDB) @ 7.5%

Straight line depreciation
of distribution plant over
the ACRS tax life

Remaining capital
“conventionally financed

Rate of return regulated

District Heating Lease . Heater plant leased at an
: ' annual paymeint of 11.3% of
capital cost

Total investment reduced by
heater plant capital
investment

‘Remaining capital
conventionally financed

District Heating
Non-Utility Status A . No gross receipts and
‘ franchise tax

All plant depreciated over
five years for tax purposes
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TABLE 5-li

DISTRICT HEATING ANALYSIS
FPINANCIAL ASSUMPTIONS

Long Term Cost of Capital (All Cases)

Weighted
Ratio Cost Cost
Debt | 413% 10.5% 4.5%
Preferred Stock 12 9.5 1.1
Common Stock : 45 i4.0 6.3
Total 100% 11.9%

Digtrict Heating Tax-Exempt Case -~ Distribution plant financed
with 7.5% industrial development bonds.

District Heating Lease Case - Heater plant leased at an annual
payment of 11 3% of capital cost.
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TABLE 5-1lI

 FULLY DEVELOPED SYSTEM
1984-1993

Case

Conventional System
Dist. Heating Base

Dist. Heating Tax-Exempt
Dist. Heating Lease

Dist. Heating Non-Utility

Average
Price of

Heat

$/mBtu Rank
27 1
42 4
40 3
42 4
)

36 2

Construction
Expenditures
iuglgion Rank

27
199
199

172

199

Total

1

3
3

1
Internal
Generation
;1 Rank
77 1
43 3
37 -]
42 4
52 2_
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However, the overwhelming conclusion of the financial analysis is that while

the financing plan has an ‘effect on the average cost to PSE&G of providing heat, it
has little or no effect on overall financial performance, as shown in Table S~IIL |

It should also be’noted that the price of heat to the customer associated with
district heating, averaged over the first ten years of the study period, ranges from
33-57% higher than the price associated with conventional technology. A comparison
of prices for the 1984 to 1998 period is shown in Table 5-IV. This renders the
district healing system very -unattractive to the customer in the short run.

54  Results and Conclusions - Berry’s Creek

As was the case in the economic analysis, district heating at Berry's Creek is
more attractive than for the fully developed system. As shown in Table 5~V internal
generation of funds, whde lower - for the district heating alternative, is still well
above acceptable levels Although the 10 year total expenditure of less than $26
million is four and one-half times higher than the conventional plan, it is still a
relatively modest amount. Table 5-VI shows a comparison of prices of heating “for
the conventional and district healing cases.  While the pattern of these price
projections is the same as the fully developed system, the district heating system
becomes cheaper in a much shorter period of Lime," four yesrs, and the average price
in the district heating system is cheaper over the 10 year period,

55  Summary

The ﬁnancial analysis described in this section shows that a relatively §mall
scale district heating project at Berry's Creek is worthy of further consnderanon
while the fully developed system is financially unattrachve 'I‘heqe results sgree

with the economic analysis.

It should be noted that much more detailed financial and rate analyses would ’be
required prior to PSE&G commiiting funds to a distriét heating project. The -results
~of the analysis are extremely sensitive to the timing and amounts of construction
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TABLE 5-1V

DISTRICT HEATING

1984-1993
PRICE OF HEAT
($/mBtu) |

Year (1) @ () 3 & _(5)
1984 13.89 106.24 104.76 108.39 92.3%
1985 20.44 . 42.40  40.94 40.45 36.87
1986 22.11 33.99 32.15° 33.93 29.17
1907 24.03 31.62 29.43 29.32 26.77
1988 35.70 32.86 30.39 311.61 27.56
1989 27.56 31.54 28.77 ~  30.95% 26.13
1990 29.79 32.46 29.44 31.98 26.70
1991 - 32.19 33.28 30.16 33.01 27.28
1992 34.85 36.36 313.19 36.24 29.77
1993 37.60 41.00 | 37.77 41.11 33.50

(1) Conventional Heating System

(2) District Heating - Base Case

(3) District Heating - Tax-Exempt

(4) District Heating - Lease

(5) District Heating - Non-Utility Status

A d
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TABLE 5-V

BERRY'S - CREEK -
WITHOUT HUDSON RETROFIT (WITH LANDFILL GAS)
1984-1993 -

wAve:age A Tbtai ‘ %

Price of Construction Internal

Heat _Expenditures Generation

Case ' $/mBtu Rank  $Million Rank % _ Rank
Conventional System 28 2 6 ) 1
District Heating 22 1 26 -2 72 2



1984
1985
1986
1987
1988
1989
1990
1991
1992

1993

TABLE 5-VI

BERRY'S CREEK

WITHOUT HUDSON RETROFPIT

1984-1993
PRICE OF HEAT
($/mBtu)
Conventional .District Heating

10 21
14 22
17 23
21 21
2S5 20
28 21
28 32
34 23
39 25
43 26

(WITH LANDFILL GAS)



expenditures, the exact method of revenue regulation, and some of the institutional
considerations discussed elsewhere in this report. Such detailed financial analysis
is not possible at this lime since these considerations are open to considerable
variation.

56  Sources of Outside Funding for District Heating

Because of current capital commitment constraints due to other construction in
progress, sources of outside funding for district heating development have been
investigated.

One possible option would be a limited partnership approach with possible
private stock offering. This route is currently under intensive study for another
possible new business venture. Discussions have been held with the following ven-

ture capital organizations:

Scallop Thermal Management Corporation (a subsidiary of Royal Dutch Sheil)
~ Donaldson, Lufkin and Jenrette

~ Parsons Brinkerhoff

- D. Silvers Associates

Another possibility might be HUD/UDAG funding through a municipality, as part
of the financing package.

Study of financing options and contacts with potential sources of fundihg are

continuing.
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¥83 LCONVENTINDNAL HEATING STYSTEN $x%

YEAR

TOVAL REVENUES

OPEKATION & MALNY
BOOK DEFPRECTIATION
FEDERAL INCOME YAX
DFD FED TNEOHE TaX
ITC ACCRUAL

I1TC CREDIY

GRUSE RECEIFIE® TAX

TOVAL OPER EXP

OFER TNLONE
INTEREST EXPENSE

NET INCONE

$%3 CONVENTIONAL HEATING SYSTEM €8

YEAR -

10141 REVENUES

OFPERATION & HALNT

BUUK DEPRCLIAYION

FEDURAL 1NCOHE TAX

DV FED INLOME TAX

I1TC ACCRUAL

ITC CREVLT

GROYSE RECELIFTI TAX
TOVAL OPCR EXP

OFER INCONE - -
INTEREET EXPENSE

NET JINCONE

19684

819
5C9
f
53
12
a3
-t
ay
617
22
B

14

19945

" 57147

47087
683
-310
g0
204
~71
7921
54155
992
an

421

1985

1985

B115
6393
113
-247
179
271
-3
112%
779%
314
113

203

1994

73984
6172%
808
-481
a17
152
-84
10255
73193
791
296

496

INCOME STATEMENT

($10005)
SESEEEESAEISRALELS
1987 1968
14060 20615
11102 16407
200 293
-333 -339
304 429
332 314
-21 -¥t
1949 2040
13533 19934
527 © 702
189 254
341 ASL

IRCOME STATENMENT

($10035)
SEEES28E35688828E

1995 1994
84547 28558
70883 82791
azé 991
~-704 -915%
A24 900
329 489
-91 -103
11719 13461
LRUKXY #7814
711 744
WS : - 278
445 466

1989

239181

23298
R1:1:)
-411
340
328
-41
4007
28109
002
299

503

1997

117592

8919
1139

-1173

1043 -

482
-12%
16313
114822
870
325

%45

Attachment a

1990

38602

31341
494
-52¢
439
403
-32
5331
37471

931
347

504

1998

143554

1207228
1379
-1405
1241

922

-144

196898 . .

142519

1991

47999

39224
d99
-441
753
287
-42

. -6633

446994

1001
374

627

1999

178892

130604 -
1459

-1790 -/

1502 -

1072
-173

24796

177649
1223
as?

766



INCONE STATEMENT

($10005)
1232222232232 2 2882
333 CONVENTIONAL HEATING SYSYTUM S¥% ) :

YEAR 2000 2001 ) 2002 2003 2004 2005 2006 . 2007
TOTAL REVENUES 227796 287451 352684 436537 334753 641441 7306409 6844494
OFERATLION & MAINT 191871 242340 297759 J4RSS2 453963 343108 6260%2 714723
BODK UVEPRECIATION 2048 2517 3024 34642 4414 9219 4003 é8t1
FENERAL INCOME TAX ~2447 ~2753 ~3243% -4220 -3187 -3531 -6188 -46838
OFD FED TNCOME. TAX 1894 2358 2024 - 3414 4189 4931 3533 6131
1TC ACLRUAL 1337 1575 1759 2339 2814 2377 T 2687 2737
ITC CREDIY -212 ~-2%9 : -310 ~372 -430 -532 -611 ) -494
GROUSS RECEIFTS TAX 31575 39844 48884 40508 74400 ‘#8110 102379 117053

TAVAL OPLER EXP 2246284 28%642 3350498 434304 934143 430482 73387727 041926
OPER INCONHE 1330 1809 1768 2231 . 2610 2739 2732 : 2548
INTEREST EXPENSE 372 674 YRR A23 260 1013 687 9?34
NET ITNCONME 938 1133 1254 "1408 1450 1745 1743 1434

INCOME STATEMENT

($10008)
. 5355888885 8883888

883 CONYENYIONAL HEATING BYSTUM 8KX
YEAR 2008 2009 2010 2011
TOTAL RUVENUES 761156 1086295 1223551 1373241
OFERATION & HAINT 017744 9279%0 1049822 1183199
BOOK DEPRECIATEION 7523 8037 8401 8483
FEDLRAL INCOME TAX ~67%7 -7017 -7704 -8580
DFD FED INCONE TAX 64546 $348 5995 H4464
1T ACCRUAL 2010 13141 1034 819
1TC CREDIY ~746 ~317 -853 ) -a81
GROSS RECEIFVS TAX 133226 150521 . 149598 1903445
T0TAL OFER EXF 27259395 1088433 12264292 1379051
0OFER INUOHE 1760 -137 -2741 -5310
INTEURESTY EXPENSE 432 -49 -1001 -2327
:: NET JINCONE 1129 -88 -1740 -3483

J

G



83 LIONVENYIONAL
YEAR

GROSE PLANTY

LESYS  DEPR RUSERV

NET FLANT

ILONGTERM BEBT
FREFERRED SVOCK
COMMON STOCK
RETAINED EARNINGSH
GRA&FT REHCRVE

ITC RESERVE

BFL FIT RESERVE

TAYAL LIADILITIES

SYSTEHN tix

1984
329
[}
322
158
44
142
4

ay
32
12

822

33 CONVENTIONAL HEATING 3YSTEM 83&

YEAR

GROSS FPLANT

LESSS  VEPR KESERV

NEY PLANT

LONGTERN DEBT
FREFERRED STOCK
CUMMUN STOCK
RETAINED EARNINGS
GRIFY RESERVE

LTC RESERVE

NFO FIT RESERVE

TOVAL LYADILYIVIES

1992
248313
2024

22009
3%00
97?7
2498
P65
7921
2108
3761

22009

1985
24624
52

2572
749
209
7?57

487
257
a5

2872

1993
26845
3580

23245

3078

ane -

2109
1112
v203
2311
4593

231243

1966

9329
143

5144
1402
R ol
1180

1125
515
2464

G144

RAILANCE SHEET

($10008)
EXSESSEEBRIRISRNRE
1987 1988
8850 11793
383 458
A285 11135
2125 2452
593 740
2028 2444
196 331
1949 2840
828 1110
548 997
8285 11135°

BALANCE. SHEET

($1000S)
SSRERBRSERESRNRNNE

1995 1994
31458 . 36543
5243 6254
26395 30289
2504 . 2791
699 779
1248 1449
1353 1472
11719 13441
2617 3003
4235 . 7133
26395 30289

1989
15073
1044

14027
3047
850
2716
473
4007
1397
1336

14027

1997

-

43367
7414

33953

3396
948
1944
1611
16323
544
8178

359353

1990
19123
13542

17361
33482
994

Joet .
647 .

3351
1750
2194

17381

1991
21991
2141

19850
assz
993
2917
/806
4453
1975
2951

198350

1999
62303
10431

51854
4729
1320
2978
1971
24794
5141
10920

318355



.6

353 CONULNTIONAL HEATING BYSTEM Sk3

YEAR

GROSS FLANT

LESST  VEFPR RESERV

NET PLANT

LONGTERN DVEBT
FREFERRED SYOCK
COMRON STOCK
RETAINED EARNINGS
ORAFY RUSERVE

ITC RESERVE

DFED FIV RESURVE

TOTAL L TABILUITIES

83 CONYENTIONAL HEATING SYSTEM $38

YEAR

GROSY PLANT

LEY5S DEFR RESERV

NEY FLANT

LONDTERN DEBY
FREFERRED SYOLK
.ONNUN STOCK
RETAINED EARNINGS
GREFY RESUERVE

ITC RESERVE

DFD FIT RESERVE

TOVAL LUABILITIES

2000

72477
12499
65179
6109
1719
420
2216
31373
6444
12014

45176

2008

262084

51454

211230

35848
1001
-14%9
8212
133224
20993
48472

211230

2001

93431
15015

784146
6716
1874
4524
2504

37844
7783

135172

784146

2009
274290
357690

214400
-4527
-1244
-9927

3189

150571
21517
S%041

214400

2002

111020
18039

2010

206432

- 68091

218541
~14529
-4035
-19948
4743
1493596
21498
41036

218541

BALANCE SHEEY

($1000S)
1322322232223 03%
2003 2004
134408 14623548
21681 26095
112727 134473
8431 28350
2353 2749
35440 4702
3184 3406
4603508 74400
11199 13563
21412 23401
112727 136473
BALANCE BHEET
($10008)
Ss88883588858888228
2011
274823
78776
218048
-25986
-7252
-309%3
3798
190343
21636
646300
218048

200%

1868139
J13t4

157025
9440
2637
3833
4053

a8v10
15410
30532

157028

2006
215212
37320

177892
2349
2409
5282
4302

102379

17484
340084

177892

2007
242786
44131

198455

8443
2354
3?14
4921
117033
19249
42216

198433



8¢l

383 DISIRICY HUATING--BASE LASLE 383

YEAR 1984 1985
TOTAL REVENUES 4n@7 7292
DPERATIO“ Nhlﬂl' . 3766 5240
PUIOK DEFRECTATION &9 163
FRUERAL INCOWE TAX ~344 -147
DFD FEB INCOME TaAX 131 103
LTC RCCRUAL 550 205
11 CREDIY -8 -20
GRUSE KRECEIPTH TaX - 877 1011

TOTAL DPER EXP 4539 8716
OFER INCOME 248 %77
INTEREST EXPENSE 92 208
NET INCONE 1564 349

883 DISTRICY HEATINO--BARE CASE 388

YEAR 1992 1593
TOTAL KEVENUES 59632 72414
OPERATION & MAINY 30244 35177
BOOK GEPRECTATION 3755 4849
FEDERAL YNCOME TAX ~59%54 -824
DFD FED INCOME FAX 55159 7032
1TC ACCRUAL 6781 1938
1T CREDIY -442 -574
GROSE KRECEIPTS TAX 0246 10037

TOTAL OPER EXP AULR? 57634
OFER INCOME 11445 14780
INTEREST EXPENSE . a274 5520
NET JNCOME 7171 9260

1966

12476

7581
472
-2032
844
2125
-56
1729
10712
1743
630

1134

1994

81057
42843
5125
813
4844
327
-408
11235
68596
14461
5401

INCOME STATEMENT

($10008)
4398883 8238888838
1987 1788
10495 26406
10453 14335
a1y 1321
1 =239 ~-2760
1422 2180
335 i1a7
~-97 ~133
2344 3440
15437 21769
3038 4437
1049 1457
1970 2960

INCONE STATENENT

($10008)
sS3s88888220088008

1995 1996
83191 92150
45903 53764
32446 3497
494 -4z
4352 4084
704 139€
~-424 ~43¢
11531 12722
694609 7984C
13582 13310
5072 A9272%
8510 833¢

1989

33000

166814
1947
~1167
3127
1383
-226
43586
2484848
4422
23%4

4026

1997

- - -

103304
59104
6703
~5622
7347
747%
-790
14596
aaa13
14489
4158

10331

Attachment B

1990

42049

- —

22418
2308
-1348
3679
- 1094
-278
5831
34344
73524
2805

4720

. 1998

134337

‘76906
a1

-789%

8883
3150
-951

16898
116210
20126
7517

126118

1991

49621

27458
2769

=835
4043
1093
~-322
4878
41387
94234
3073

3159

1999

1535090
89599
2270
-3774
10100
4576
-1098
21498
132170

14365



6¢1

33 DlﬁfﬁiCI HEAY ING---BABE LARE 853

. YEAR

TOTAL REVENUES

OPERATIUN & MAINT

. BODK DEPRECIATION

FEDFRAL ENCOME TAX

DFD FEV INCOME TAX

ITC ACCRUAL

ITC LREDLY

GRUS8S RECELIFTB TAX
TATAL OPER EXP

OFER TNCONE
INTERERT EXPENSE

. NET TNCONME

$88 DISTRICTY HEAVINO--BASE

YEAR

TOVAL REVENUEER -

OFERATION & HAINT

BNIK DEPRECIATION

FFODERAL INCOME TAX

DFD FED THCOME TAX

ITL ACCKUAL

1T6£ CREDIT

BROES RECEIFVE TAX
TOVAL DPER EXP

OFPER TNLONE
INYERESY EXFENSE

* NET JNCOME

" 2000
201834
117792
11470
-730S
12988

. 10902

~1343
27977

172440

29374
10978

16401

CASE 383
2008

637346

297286
50712
9014
‘54709
121660
-4042
80345
50646292
131074
47024

840%0

< 2001

247916

140300
T 14359
~8006
17202
13425
-1732
34364
209312

2009

702508

355381
33040
14197
52740

7739
-6344
92375

W/74148

128360
46103

#2177

" 2002

" 256994

1177046

" 19602

-17200
24086
24380
-2303
33622

201900

35094
20329

34769

2010

759866
415481
54621
15870
48027
%573
-4545
105325
639132

120735
44072

764664

" INCOME STATEMENT

. ($10008)
SERESEIBSRNEIINS
2003 .. 2004
149340 447201
169996 206157
24645 32750
-5033 -38310
30467 42308
13944 50049
-20686 -3855
48394 81987
279548 331189
69592 96016
25483 35305

43909 40711

INCOME STATEMENT
($10008)-- -
1233032223230 2% 2]

2011

809611

448742
55779
16224
43794
4300
-6715
112220
‘4963484 -

. 113247

41459

71788

200%

487482

195017

40923
-1
33374
14744
-46837
47%98a
Jos7408
120913
44412

76503

" 2006

526498
213566
44438
2277
35079
15380
~-%292
73004
398871
127827
44173

81434

2007

. 8723961

240883
47940
7143
35446
11350
-3703
79532
4444633
129328
K7037

82291



0t

£83 DISTRICY HEATING--BASE LASE 3&¢

YEAR

GRUSEH *LANT

LESSS  DEPR RESERV

NEY PLANT

LONGTERN DEBT
FREFERRED STOCK
CONNON STOCK
RETAINED EARNINGS
GRLFT RESERVE

IT; RESERVE

BFD FIT RESERVE

TOYAL LYABILITIES

83% DISTRICY HCATING--Bafir CAUSE 838

YEAK

GROLHE PLANT

LESGT  DEPR KESERV

NEY FLANT

LONGTURN BEBT
PREFERRED STYOCK
COMNDH STOCK
RETAINED EARNINGS
GRAFFT RESERVE

ITC RESERVGE

DFD 1T RESERVE

TOVAL LIADILITIES

1984
S496
49

4427
1753

489
1794

1992
179646
13702

165944
51430
14409
46152

7680
0244
16343
21243

1659744

1993
199023
1835351

180472
93503
14932
45733
10039
10037
172727
28277

180472

1986
292%H
704

23554
v739
2729
97258

474
1729
2844
1277

20554

1794
202292
23474

178414
49143
137274
39308
12350
11235
17444
35138

1786416

BALANCE SHEET

($10008)
SEEEEESISERSRINENS
1987 1948
34450 646521
1523 2843
33127 63478
10570 20993
2950 SA%9
9957 19949
1105 2000
2544 3640
3284 6318
2499 4R79
33128 43578
BALANCE SHEET
($10008)
EEEESSSALSILEISLD
1995 1994
209356 223333
28922 34419
180434 18R914
47250 47427
13186 13239
34925 32931
14523 16451
11531 12773
17529 18271
41489 47575
180434 186714

1989
#23%4
4790

77564
24437
6874
22451
3132
4584
7474
8004

77364

1997
290079
41122

2549357
69848
19490
5383t
19284
14596
249%6
94922

25646957

1990

100894
7178

93714

28708

8034
25569
4530
56831
9252
11484

93714

1998
329574
49233

280341
23307
20458
H4219
22499
18898
27154
43807

2680341

1991
111640
9947

101893
29782
8311
25319
3849
4878
10024
15729

101893

1999 -

IPHIIY
38703

334830

- 8y781

230549
47804
26134
21498
32432
73907

334830



T

X863 DISTRICY HEATING--BASE CASE 358

YEAR 2000
GROSS FILANTY 504255
LESST  DEPR RESERV 69973
NETYT FLANT 434382
LONGTERN DEBT 119236
FREFERRED S10CK 33201
COHMOR STOCK 93944
RFTALHED EAKRNINGS Joala
GRYIFT REUCRVE 27977
ITE RESERVE 42171
DFO FI¥ RESEKRVE 06093
TOVAL LTADILIVIES : 4144382

¥83 DISTRICY HEATING--BASE CASE 38X

YEAR . 2008
GROSH PLANT ‘ 2061259

LESST  DEFR RESERV 345781
NET FLANT 1715478
LONGTURN DEBT 440182
FREFERRED STOCK 125674
COMHON 5 TOCK 313043
RETAINCI FAKNINGS - 155984
GRRKFT RESERVE BB343
ITC RESERVE 165103
DFD FYV RESCRVE 419847
TOTAL LIABILITIES 1715478

2001
6384604
04532

H54073
135552
43410
125782
37005
343464
53844
194097

534072

2009
21384653
3rna41

431484
120414
274413
177140

97375
166559
472427

1737812

2002
RB2467
104134

776353
231598
64622
194487
45883
A5422
75947
128163

778354

2010

2194300
459443

1740918
407972
113853
230138
196810
105323
1465566
921254

1740918

BAILLANCE SHEEY

($10008)
EEEEESERIEESRREEEE
2003 2004
1021928 15226164
1268799 141549
893129 1361047
257604 414874
71869 115779
212485 341533
57101 72637
48394 41987
87006 133219
158450 201038
893129 1361067

BALANCE SHEET
($10008)
(2223228222203 202

2011
2237378
509242
1723134
kETRAT)
106526
184255
215217
112220
163151 .,
505048

1728136

2005

1670079

202472

14467407
431061
120294
3naeaz

92224
647598
143120
254414

14467407

2006
18207861
247130

1578731
448422
125141
354042
113237

73008
153412
309492

15787314

2007

- 1939378

2935070

1644308
447517
124689
333994
134338

79537
159054
344958

1444308



eel

883 DISTRICY HEAYING-TAX-EXENPY OPTIONI
s ‘ 19604

YEAR

TOTAL REVENUES

OFPERATION 8 MAINT

BOOK DEPRECTATION

FEDEKAL 1NCOME Tax

DFU FED INCOME TaX

ITC ACCKUAL

IV CREDIY

BROGR RECEIFYG TAX
TOTAL OPER EXP

OFER THLONE
INTEREST EXPENSE

NET INCOHE

EE3 DISTRICT HEATING--VAX-LUXCHPT OPTRDMI

YEAR

TOTAL REVENUES

OPERATION 3 HAINT

BOOK DEPRECTATION

FEDERAL INCOHE TAX
DFD FED INCONE VAX
ITC aCCRUAL

ITC CREDIT

GROGS RECEIPTS TAX

T0TAL DPER EXP

OFER TNCORE
INTEREST EXPENSE

NEV FNCONE

4819

I7¢6
70

+547

v

1992

54424

30244

3735
-7706
4410
4781
~442
7544
44408
Y416
8999

3817

RAVE RCLILF 893

1983

.-

7042,

5240

143
-231
219
205
~-20
976
6352
490
272

210

1986

1179¢%

73501

472

-2198
419
21735
-9é
1433
10271
820
ot

726

RAVE RELICF tax

1993

Ke708
3177
4050
-28%727
3?03

1938 .

-874
9244
53484
ti02s
7473

nO52

1994
73225
42043
5128
-1%51
L9485
327
~-40A
10427
$2518
12707

7485

62238

INCOME STATEMENT

($10008)
SEBBREEE388888888

1987 . 198e
17214 . 24103
10453 14335

a9 13121
-542 -3247
1089 1423

3% 3:187

-92 -153
2384 3383
14423 20450
2593 ) 3es2
1393 .. 2198
1200 1397

INCONE STATENENT

($10008)
SEIBESRSEENEEBESRE
1995 1994
77442 4085
45903 531764
5244 . 5492
-1998 -2795
8580 5383
704 1398
-624 -458
10734 11932
45548 74541
11895 11541
7217 7261

4478 420z

1997

98130
S7104
4703
-A738
4428
7475
-790
13402
A374646
14343
8793

572

Attachment C

1990

Jai4¢
22418
2388
-2444
2491

1634

-278
32086
31897
4232
4002

2250

1998

12705¢
78904
8111
-4473
7399
3150
-951
17412
109731
17307
10748

LER LY

1991

44970
27458
2749
-1970
29348
1093
-322
42313
3nz18
4732
4552

2196
L

1999
142504
#9599
2270
-8847
0042
4574
-1098
19753
123493
19010
12780

4229



€El

83 DISTRICY HEATUHO-

YEAR

TOTAL REVENUES

OPERATION § HAINTY

“ BOUK OEPRELCTATION

FEDERAL INCOME TAX

DFV FED THEOME TAX

1TC ACCRUAL

ITC CREDIY

GROSY RECEIFYS VAX
TOTAL OPER EXP

OFER TNLOME
INTERERY EXPENSE

NET THCOKRE

883 DISTRICY HCAVING-VAX-EXEMPY OPTIONT RATE RELICF

YEAR

¥01AL REVENUCS

OFERATION 8 MAINY
BOOK DEPRECUATION

- FEDERAL INCOME TAX

DFD FED TNLCONE TAX
ITL &CCRUAL

ITE CREBIT

GRNSS KRECEIPTS TAX
- TOTAL OPER EXP

OFER TINLOKRE
INTEREST EXFENSE

NET INCONME

VAX-EXEMPY OPTIONG
2000

1840143
117792
11470
-13470
9643
10902
-1343
29509
180293
23734
16222

7017

2008
555429
297384
50712
~24634
41748
12186
-$062
77014
450354
105274
73593

31403

RAYE RELICF $83

2001

2235919
140300
14559
-12273
12437
13425
~1732
30942
192498

200y

619032
355381
83040
-22977
43909
7739
-6344
a%a04
918403
102429
74222

28207

2002

224407
117786
19402
-20544
17924
24380
-2303
31133
179947
44440
30348

14292

(22
2010

479951
415481
044621
229108
42832
HH73
-6345
v4240
NA3273
946479
725A6

INCOKE STATEMENT

($10008)
2222223222282 22 0%
2003 2004
309013 394282
169996 208157
24465 32730
~19004 85460
22748 12040
13944 500469
-2886 -3833
42832 34929
252314 ‘316644
34498 79438
a2 L3RR A)
18448 284448

INCOHE GTATEMENT

($10008)

SEBUSEEEEBBSEEBEET

2011

732742
468742
8457229
. ~2252%
41078
4300
-4715
101571
642251
90511
497466

207435

2000

424954
195017
40923
~21023
42242
1472446
-4837
391680
325447
101307
434629

37877

2006

434871
213540
44439
~23745
43342
15580
=3297
43330
351457
103433
48083

-

37351

2007

499237

248683

47940
-22150
43923
11350
-37035
69199
393439
103798
71445

34303



vel

383 BISIRIEY HUAVING-TAX-EXCHPY OFTIONI  RATE RELlﬁrlttl

YEAR
GROSS PLANT
LELST  DEPR RESERV

NEY PLANT

LONGYERN DEBT
PREFERRED STACK
CONNON ST0CK
RETALINED EARNTINGS
GRLFY RESERVE

1T RESERVE

LIV flT REGERVE

TOYAL LIABILITIES

19684

5496
70

%427

2497
38

1323

30
448
541

97

5427

1965

1049

P -

904

29298

704
2;i94
143193
1850
4632
304
1333
2844

734

28594

383 DISTRILY HEAYTHG-TAX-EXEMPT OPTIONI  RATE RiLIEF §83

YEAR

GRUOBS PLANT
LESNHT  DEPR RESCRV

NEY PLANT

LONDTERN DEBT
PREFERRED SYOCK

COANON SY0CK
RETAINED EARNINGS

CGRRFY RESERVE

ITC RESERVE
DFO IV RESCRVE

TOYAL LIADILIVIES

1992

T 179648

13702

145944

~- 84022

ag44
29128
4030
7544
16343

15003 |

145944

1993
199023
109551

100472
900043
8746
~ 27338
S402
9244
12727
21944

180472

© 1994

202292
23457

179614

178515

BAL ANCE SHEET

(810008
SEEERISEIBESRBELEE
1987 1985
14450 66521
1523 2043
33128 63478
T 17799 33259
1610 3584
5348 12230
482 1215
2386 33a3
3264 4318
2023 1648
43128 43678
BALANCE SHEET.
($10008)
. BSBUSESEILEIEILS
C 1998 " 1998
. 209356 221333
28923 34420
180433 AEA913
05396 ae77y
7019 T 4851
183134 15485
7979 9072
10234 11932
17529 18271
31441 33824
180433 186914

.

1909
72154
4790

77564
43409
3401
10913
1834
ataq
7674
5944

77544

1997

290079

TL4112)

254956
120402
11107
31146
104538
13402
24956
45252

254954

1990
100094
7170

93714
52932
3708
11394
2%05
%298
9252
8437

93716

Y

ca 3%

a

T 1998

-

D 329574

. 49234

280341
137033
9410
23093
12158
17412
27154
326851

280340

19914
111840
7947

101893
adaos
3251
9122
J0s3
4233
10024
11592

1018793

1999
395333
58304

334029
175471
‘10127
24212
13743
19733
32432
40892

1346830



BALANCE SHEET

($10005)
’ 12222222222 X2R 2222

388 DISTRICY HEATING -TAX-EXENPT OPYIONS RATE RELICF 838 )
YEAR 2000 2001 2002 2003 2004 200% - 2006 2007
GROULS PLANT 304355 418604 a82487 1021928 15226144 1670079 18235801 1939378
LEBLL DEPR RESERV 49974 T 84332 104133 120800 1413530 202473 247132 29%071
NET PLANT 434302 - 954072 7783352 893128 1341044 1462404 15707§9 ' 1644307
LONGTERN DEBT 2305464 J134592 432037 905140 733897 . 7933786 - - 859284 894334
PREFERRED 8T0OCK 12128 13301 29129 28314 59652 . 87264 . 9304¢ 49374
CONNON SYOCK 29923 39408 878048 80021 190243 171390 . 133441 123533
RETAINED EARNIRGE 13529 . 17233 25383 24100 331380 43077 %2489 61497
ARSFT RESERVE . 23509 30982 31133 . 42832 54929 39180 43330 49199
ITC RESERVE 421721 L3864 %947 87004 133219 143126 183412 159054
DFU F1V RESERVE 70334 w29e2 100918 123484 133748 -~ 197987 241349 2049272
———- ———— ———— ———— -—— ———- -——— ————
TOTAL LTABILITIES 434381 354072 778332 893126 13810448 1447406 13747230 14443407

BALANCE SHEET

($10008)
. : 1322322222282 82 288
$83 DISTRILY HEATING- TAX-EXEMPY OPTIONG RAVE RELIEF 883
YEAR 2008 2009 2010 2011
OROSE FPLANT 2061259 2138453 2124380 2237378
LELSE DEPR RESERV - 3457683 390843 453444 507244
HETY PLANT 1715474 123va810 1740916 - 1728134
“ J.ONGYERM OEBY V311099 - 927403 202730 65374
PREFERRED STOCK 440890 k22 ) £ 342546 29538
CONNUN STOCK v8403 70782 43237 22240
RETAINED CARNINGS 496%4 74917 83096 808422
GREFY RI.GERVE 77014 836804 94248 - 101571
ITC RUSERVE 165183 144559 185546 1463151
OFD FIY KREGERVE 329020 372928 41574} | 456839
TOVAL LIABILIVIES 17135476 1239810 1740916 17220134
- . ) -
o

91}



9¢1

$%3 UISTRICY HEAYING--LEASINDG OPYIONI

YEAR

TOTAL REVERUES

OFER 3 MAINT
LEASE PAYNENT

"BODK DEPRECIATION

FEULRAL INCOME VAX

DFD FED INCOME TAX

ITE ACCRUAL

ITC EKEDIT

GROSS RECETPTS [AX
_TOTAL OFER EXP

OPER INCOME
INTERESY EXPENSE

NET INCORE

¥53 VISTRICY HEATING---LEASING UPTIONE

YEAR

TOTAL REVENUES

OFER 3 MAIN)

LEASE PAYMENT

BOUK DEFRECIATION
FEDERAL TNCOME TAX
DFD VED INCOME VAX
LTC ALCRUAL

11C CREDIY

" BROSS KEGELIPTR TAX

TOTAL OPER EXP

OFER TNCONE
INTEREET EXPENSE

NEY INCONF

1984

4904
3748
448
© 18
~149
34
134
-2
491
4958
28
11

-———

18

1992

KATE RELIUF &38
1985

RATE RELICF mts
1993

72401
as1727
3092
4254
6428
1107
-503
10043
59399
13202
4930

n>7"2

. 1984

12452
7581
1924

200
ot : 1Y}
370
aa2
-24
1724
11799
456
234

422

1994

#0402
4204
3092
4423
3348
§151
327
-%525
31172
58020
L2%82
4499

YRAY

INCOME STATEMENT

($10008)

SEESESESHIBANRTESS
1967 1988
17151 25384
10453 14335
1926 1924
362 a8l
-457 -2940
) 'ag7 1511
sBs 3E7
-85 -162
23(7 519
1%8k4 22319
12b4 3067
453 1096
an9 1971

INCONE STATEMENT

($10008B)
[23 22323222132 322 %]

1994 199¢
83016 92304
45903 33704
Jog2 3483
43544 47%0
194 -38
N747 3508
706 104%
-541 -3563
1145q7 12794
711%6 80742
11840 11542
4429 4310

7411 7714

1789

32448
14814
2133
1484
-1998
2475
1380
-171
4500
273540
4929
1839

Joyo

1997

105953
59106
4288
5574
~3639
4214
4987
-659
14684
92578
13374
4999

nxnrn

Attachment D

1998

134614
76904
6288
4684
31423
2334
3130
-782
184686
118643
15971
59464

10ANY

1991

49222
27458
2153
2280
-490
3408
1093
=264
4823
42343
40780
2349

4310

1999

154547
89599
80713
74640
-2929
8359
4994
-903
21425
13462089
18279
426

1tas



LET

- 083 DISTRICY HEATINO--LEASING DPTIONT RATE RELIEF ¥3%

YEAR 2000
TOTAL REVENUES 200543
OFFR % MAINT 117792
LEASE PAYHUNT 9248
BOOK DEFRECIATION 9504
FEDERAL INCOME TAX ~7150
DFD FED INCOME YAX 10905
ITE ACCRUAL : - 9858
ITC CREDIT -1130
6RUSY RECETIPTS YAX 22797

TOTAL OFEK EXP 1764824
. -

OFER INCOME 23719
INTERESY EXPENSE 0841
NET INEOME 14058

883 DISTRILY HEATING---LEASING NOPTION?

YEAR 2008
TOVAL REVENUES 6346748
OPER & MAINT 297306
LEASE IPAYHENT 22074
BOUK DEPRECIATION 45654
FEOLRAL INCOME TAX 7333
DFD FEIW INCOME TAX 20624
1L ALCRUAL 11134
ITC CREDIT -5463
GROSYS RECEIPTY TAX 86240

TO1AL OPER EXP 518006
OFER THCONFE 118742
INTCRESY CXFENSE 42600
NEY THCONE 76142

2001
247165
140300

130462
12027
-6335
14341
10041
-1432
34260
216064
Jio81
11814

. 2009

702570
355381
22876
47848
11298
49299
7739
-5748
97383
584095

116474
11906

74548

2002

2653661

1177848

136811
146552
~18012
20434
23724
~1743

33140 -

207714

4%947
164951

20996

RAYE RELIEF 838

2010

761939
415461
22876
49429
12944
446039
3573
-995%50
10546135
432009

1099%0
40135

49015

INCOHE STATEMENT

($10008)

12222222232 ER 2R 223
2003 2004
344930 444348
169996 206157
16237 17838
21255 20883
-4401 -38434
26749 38279
11791 48448
-2482 -3397
480886 41390
287234 339344
394694 84979
22031 31247
37643 33732

INCOME STATEHENY
($10008)
338088885888 88803s

2011

813249
4468762
22876
0587
151035
41479
4300
-6100

112727

709935

103330
3’628

45502

2005

483443
195017
204649
34352
477
486857
12233
-4320
47287
376776

100447
39913

48734

. 2006

823271

213560
21487
39851
801
50343
14676
-4728
72531
400729
114542
41374

-

73140

2007

571640
248663
21487
43017
4727
51145
11350
-5122
79239
454948
114722
42452

74270



T

R
’

8¢

533 DUISTRICY HEATING -LEASING OPTIONI

TEAR
GROSS PLANT
LESSS  DEPR RESERV

NEY FPLANT

LONGIERM BEBT
FREFERRED EYOCK
COMMDN STOCK
RETARINED EAKNINGS

GREFT REGCRVE

ITC RESERVE
DFD FIV RESCRVE,

TOYAL LIABILIVIES

¥5¢ DISTRICY HEATING--LUASING OPTYION!

YEAR :
GRO&H PLANT
LESGT  BEPR RESERV

NET PLANY

LONDYERM VEBY
FREFERRED STOCK
CORHON STOCK
RETATHED EARNINGS
GRIFT RESCRVE

IT6. RESERVE

WED FIT RESCERVE

TOYAL LTABVLIVIES

1964
1339
16

1323
201
54
203
-
L34}
132
34

1323

1992

360523

10466

1500587
47394
13227
430842

5739
0238
14834
16761

150957

. 198%

T 1993y

171590

14720

154870
46518
12982
40835

7844
10043
154148
24189

1358870

RATE RELIEF %83

1985
1221.
273

11938
3637
1021
3471

154
1724
11608

320

11936

HATE RELIEF tus

1994
174459
19143

153716
429835
11994
35126

2856
11172
15240
29340

188718

BAL ANCE SHEETY

($10008)
SEESAEBEASETSAEERT
1987 1588
17563 49434
654 1238
16909 47896
5008 15844
1398 4428
4819 15509
422 1014
2377 3519
1478 4754
1207 - 2717
16909 47878

BAL ANCE SHEET

($10008) _

ESBEAARBEEBEEEEEL S
1995 1994
181923 192411
23487 28438
158236 163974
41382 40721
11540 11344
31552 2901S
1175% 13601
11507 12794
15404 17987
35087 40592
158236 143974

1969
43231
3022

60209
19154
3343
18162
18683
4500
3973
3192

60209

1997
242265
34031

208234
54415
15186

41208

15738

14686
20216
44804

206254

1998
273760
40713

233043
39191
16918
43457
182627
18686
22504
5H4142

233063

1991
92717
7200

- - -

asdt?
25147
7023
22230
4107
6023
R438
11729

835127

1999

323715
48338

273340 .

70833
1972627
82927
21201
21423
26472
42336

273340



6ET

853 DISTRICT HEATING---LEASING OPTION}

YEAR 2000
GROSS PLANT o 422293
LESSE  DEPR RESERV 57859
NET PLANT 354434
I.LONGTERM DEBT . 97952
PREFERRED STOCK 27336
CONHDH STUCK 77524
RETAINED EAKNINGS 24903
GRIFT RESERVE - 27297
ITC RESERVE 35399
. OFD FIT RESERVE 73441
TOVAL LIAVILITIES 364434

53 DISTRICY HUEATINOG--LEASING ﬂPflﬂNl

YEAR . 2008
GROSS PLANTY 1850201
LEEST  DEPR RESERV 301431
NET FLANT 1556530
LLONOTERM DUBTY 405748
PREFERRED STOCK 113232
CONNON STNCK 200809
RETAINED EARNINGS 135011
GRAFT RESEKRVE 80240
1TE RESERVE ©1%0113
DFD FI1V RESERVE 374457
TOYAL LIABILITIES 1956430

RATE RELIEF 338

2001
$22704
47084

452818
123301
34410
-99088
29948
34240

44009

#7862

152818

RATE RELIEF

2009
193IN675
349516

13861357
392447
109524
235713
1%%008

77483
152104
423956

15686157

2002
759942
d6438

673304
199370
35454
171500
3723052
35160
45769
108438

673304

2010

1991402
498947

15924355

3722001
103814
214383
172921
105415

N1726
449995

1592455

BALANCE SHEET

($10008)
SEEEESESEESR83088
2003 2004
877854 1344333
107493 134578
770141 1227257
220048 I7Ht1
61414 104482
183329 331832
44697% 607264
48008 61590
75099 120349
135188 173447

770141 1227737

BALANCE BHEETY
($10008)
‘t‘!?‘ttt‘tl.‘!(tl

2011
2034400
449534

1584847
348532
97249
175028
189714
112727
149926
511674

1504066

2005
1484485
175129

1313557
305443
107482
324720

78320
67287
120265
222324

- -

1313337

2004
1633447
212900

1420447
402934
112447
324510

97157
72531
136214
272444

1420447

2007

17446944
235997

‘1490947

403477
113242
308344
116202

792319
144442
323832

1490947



$83 NON-UTIL!fV STATUSIRATE RELIEF 383

YEAR

TOYAL REVENUES

OPERATION § MAINT
BUOUK BEPRECIATIAON
FEDERAL INCOMNE TAX

DFD FED INCOME -TAX

ITC ALCRVAL

1TC CREODIY

GRUSGS RECEIPTIG TAX
TOTAL OPER €XP

OPER INCONE
INTEREST EXPENSE

NET INCOME

883 NON-UVILITY STATUSIRATE RELICF 883 .

YEAR

TOTAL REVENUES

OPERATION & MAINY

BONK DEPRECTATION

FEDERAL 1NCOME TAX
DFD FED TNCOME TAX
1TC ACELRUAL

IVC CREDIT

GROGS RECELPYS YAX

TOTAL OPER EXP

s OPER THLCOME
¢ INTEREST EXPENSE

NET INCOME

1904
4248
3766

© A9
. 2798
oL 3194
350

-8

0
3973
273
101

172

19¢2

4817
30266
3753
-11389
.. 10043
4781

T -442
"0

©198%

6341
3240
143
=717
084
203
-20

. 9724

613
222

393

1993

59141

5177
4849

" 17740
12827

‘1938
~374
0
44478
124684
4737

7947

1984

10707
7381
472
-3%463
2340
217%
-84

9949
1738
420

1117

1994

36034
42843
5123
-38%6
10212
327
-4608

0
34042

L1992
4479

7513

INCOME STATENENY

~ €($10008)
SSRSSILBILSALENE
1987 196806
15663 22128
T 10453 14335
a19 1321
-265% -6226
4743 5427
538 . 3187
-97 - -133
-0 e
12797 - 17890
2046 4232
1008 1514
16858 2723

+  INCOME STATEMENT.
($10008) - .
3",...‘.‘.!‘.3.!‘-»

<1995 1994
4741 73810
45903 53764
5244 .. 3497
-1632 " -427
7096 5125
704 1398
-624 -456
e o
56876 - s4r21
109335 1078y
091 4025
4864 4740

1989

27413
164814
1947
~-%721
7302
15683
-226

21700

3712
2131

3581

1997

87149
59104
5703
~7409
" A09s
7479
-790

22929

141448
S2¢1

8874

Attachment E

1990

34599
22410
2388
-3827
7300
1854
-278

20142 -

4434
2407

4050

"’q‘v.I

114048

78904
at

-8274_

12197
3150
-931

0
94139

17930
44946

11234

1991

40474
27406
2749
-4318
7108
1093
-322
[+)
33769
4B8S
2571

4314

130044 .
89599
9270

-10342
15452,
6574
-1098

o

109442
20422
7701

12921



—

o
—

153 NON-UVILUTY SVATUSIRATE RELICE $3%

YEAR

TOTAL  REVENUES

BPERATIAON & NATNT
BOOK DEPRECVAVION
FEDRAL INCOME TAX
BFO FED TNCOME TAX
1TC ACLRUAL

ETC CREDIT

GROGK RECLIPTS TAX

TOVAL OPER CXP

BFLR THCOME
INTEREST EXPENSE

WET ¥NCOGME

BEs NOM-UTILITY SVAT

YEAR

FOTAL REVENUES

GFERATION .3 MAINT'
BUNK UCIRCCIATION
FEDIERAL INCOHE TAX
DFD FEV INCOME TAX
ITC ACLRVAL

ITC CREDIY

BROGE RECELIPTE TAX

TOTAL OFER EXP

OPER INCONE
INTEREST UXPENSE

NET TNCOME

UGIRATE R

2000

169730
117792
11470
-108691
23138
10902
~1343
o
143047
256403
9949

16713

2000

5093511

297386
30712

-10230 -

59795
121608
<8062
0
403989
105522
37857

676465

ELIEF

s

2001

208193
140300
14359
-26693
33223
1342%
~1732
0
173084
Ju109
13121

21908

2009

9467979

RELXI:

53040
11450
42394
2739
63464
0
453661
104317
37532

A478%

2002 .

212753
117784

19602
-45664

49454 -

243686

-2305

0
163244
47489
18257

3121

2010

622738
415481
J4421
26754
26739
5573
-63543
4]
922643
100093
36537

L3556

INCONE STATEMENT

($10008)

SESSEESEEEERLRERNE
2003 2004
20812% 367763
169996 206157
24645 32750
-40646 -90174
61670 88142
13944 - 50049
-2804 - 3855
0 0
224743 283089
41386 84473
22455 31134
38731 53539

INCOHE STATEMENT

($10008)

8"““““.“'ll‘h

2011

471000
460762
337729
38577
144487
4300 .

-6713

o

575171
94630
35373

412584

2005

395038
195012
40923
-62328
1048768
14746
-4037

0
290398

104439
30434

66204

2006

420309

213548
44430

-48130

93721
15380
~%297
°
314101

106207

38384

67844

2007

434458

‘248083

47940
-276883%
77226
113%0
~3703
o
351808
104049
1318174

6715



-
ol
AN

$33 NON-UTILIVY STATUSIRATE
T YEAR
GROSE PLANY

LESSE  DEPR RESERV

NET PLANT

LONDIERN DEBT
PREFERRED BYOCK
COMMUN STOCK
REVAINED EARNINGS
OR&FT RESERVE

1TC RESERVE

.DFO F1Y REBERVE

TOTAL. LEABILITIES

Vo

388 NON-UTTLITY STATUSIRATE RELIEF 988

. YEAR .

GROULS PLANT
LEBYSS  DEPR RESERV

NET PLANT

LONQTERY DEBT

PREFERRED STOCK

CONNONR STOCK

RETAINED CARNINGS

IREFY RESERVE ~ .~ - .0 -,
ITC RESERVE

DFY FIT REYSERVE

TOYAL LYADILUYIES

RELICF 888
1984
5496
49
5427
1931
. 539
197¢
4s
. 0

541

394

3427

1992
179646
13702

145944
43039
12549
40354

4758
0
14343
taa39

145744

19683

1549
232

7817

2297

c 641
2248
154

727
1248

-

7347

L

1993

179024

18331

180472

45104
12409
30494
8792
o
17727
17444

180472

1984
29290
704

20574
. 9420
2457
9481
462

o
2844
3409

28394

1994
202292
23474

178614

-

40113

11195
31273
10709

0
17446
47878

178616

BALANCE BHEET

($10008)
SAEERRNSSREISESRLL
1987 1938
34450 48521
1523 2843
327 43670
2471 19170
2699 3350
7044 18148
1075 1893
0 )
3204 ‘6318
7382 12776
33127 43478
BALANCE SHEET _
.- ($10008)
SSSRSE828883888808
1995 1998
2093%4 223333
20922 34419
190434 168914
37810 38934
10552 - 10845
27108 24550
12441 14186
0 0
17529 19271
74974 8009S
180434 108914

1989
82354
4790

77844
21412
3977
193513
‘2900

2476
20080

727344

1997

298079

41122
254937
418317
17257
48243

" 16450

]
24956
aRiv4

2549357

1990
100894
7178

23714
24422
40146
21432
4104

9232

27448

93714

329574
49233

200341

-

43702

10334
49447
19312

o

27134
100391

280341

101693
24350
4831
20489
3202

0
10024
34776

-

101893

1999
RECREK]
38503

-

334830

-.80991°

22602
42139
22399

0

32432
1135048

334830



— TOVAL LIABILITIES

sba

-~-

33 HON-UTILIYTY STATUSIRATE RELICF

YEAR 2000
GROSG PLANT 504355

LESSE DEPR RESERV 69773
NET PULANT 434382
LONGTERN DEBRT 100887
PREFEKRED STOCK 30387
CONNON SYOCK . 87098
RETAINED EARNINOS -~ 26854
GRAFY RESERVE . . -0
1TC RESERVE . a7
DFD FIV RESERVE . " 139786
TOVAL LIADILIVIES 434382

53 “6N-UTILITY STATUSIRATE RELICF

YEAR 2008
GROSE PLANT 2041259
LESYE . DEFR RESERV 345781
NET FULANT 1715478
LONOTERN DEBY 161629
FREFERRED S10CK 100920
COMMON STOTK 245472
RETATNED EARNINGS

132977
OREFT RESERVE : 0

ITC RESERVE 165163
DFVU FIV RESURVE 709298
1715478

1 224

1 2 3

- 2001
438604
84532

-354073
141039

3193460
1151348

32443
. (]
33844
172211

5354073

2009
2138653
3v8841
1737812
333271
28587
219333
150170
0
166509

751492

1737812

2002
AR2467
104134

778353
204718
57489
175895
40438
0
75947
221447

776333

2010
2194380
453443

1740918
342476
95630
192138
166477
0
145566
7708431

1740918

BALANCE SHEET
: ($10008)
SESSEERRIBENLIIEEE

2003
1021928
120799

2004

1522414
161349

1361067

393129
224798
62734

368239
102744
184922 321332
40332 64034
0. .0
'R7006 . 133219
2833348 . 371478

AY3129 1361047

BALANCE GHEET
~ ($10008)
S38888888888088288

2011
22317378
509242

17208136
331132
92410°
164336
182183
0
163151
794898

1728136

2005
1670079
202472
1467407
363833
101535
299771
60984

0
143120
478336

14474607

2004

1825081
247130

1578751

366903

102391 -

283525
98443
°

133412

372070

1570731

1939378
295070
1644308
359458
100314
260427
115550
0
159034

- ‘6472303

1444308



ATTACHMENT F: "ALTERNATIVE OWNERSHIP ARRANGEMENTS
FOR PROPOSED DISTRICT HEATING SYSTEM"

This study by Coopers and Lybrand examined a
number of ownership/financing a:raﬂgéménts and their
tax implications. Four options recommended by Coopers
and Lybrand were selected for the prgceding financial
analysis and compared with conventional heating (gas-
fired heating furnaces in each building), as shown in

Table 5-I.
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tified public acoountants 1800 M Street NW i inci of the world
COO ers oot b Washington D.C. 20036 " Princips! erees
&Lybrand ikohons (202) 2284700
twx 710-822-0140
cables Colybrand

December 22, 1981

Dr. Carlos Guerra
Manager, Advanced Systems
Research and Development
Public Service Electrxc and Gas Company
80 Park Plaza
Newark, New Jersey

Re: Purchase Ordcer #802517
Dear Dr, Querra:

Coopers & Lybrand is pleased to submit to the Public Service
Electric and Gas Company our report-entitled, "Alternative Owner-
ship Arrangements for Distriot Heatxng Systems." This report
details our analysis of four major ownership options and asso-
ciated financing sources.

Our research focuses on the pros and cons of the following
ownership options:

Direct PSE&G ownerchip

Sale-leaseback arrangements

(including "safe harbor" leases)
« Third party or joint venture ownershlp
« Customer ownership

Throughout the analysis, special attention is paid to the effects
of these ownership forms on the tax burdens and financing costs to
be experienced by project sponsors and participants.

Based upon our comparative analysis, we recommend that
PSE&G's district heating economic feasibility study include sce=
narios representing (1) direct PSE&G ownership with conventional
financing; (2) direct PSE&G ownership with lower-cost, non-con-
ventional financing: (3) a sale-leaseback or safe-harbor lease
arrangement; and (4) third party or joint ventire ownership.
Several variations of the customer ownership scenario were con-
sidered in the report but are not recommended for detailed feasi-
bility analysis because the likely benefits of such ownership are
insubstantial relative to likely benefits under the other options
considered.
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Dr. Carlos Guerra
December 22, 1981
Page Two

This study is intended to aid PSE&G's internal assessment of
the feasibility of a proposed district heating system. Though
numerous legal and tax issues have been raised, we must caution
that this study is not an official tax or accounting Opinion.
Thus, issues raised in the report should be evaluated by PSE&G's
tax, legal and bond counsel prior to 1mp1ementat10n of any of the
options discussed.

It has been a pleasure working with you and your study team.

Should you have any further questions with which we can be of
assistan;e, please do not hesitate to contact us.

Very truly yours,

Cooprecs fGpbuard

BKR:gm
DPR

Attach.
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OVERVIEW

In conjunction with the Public Service Electric & Gas
Company's Phase 2 feasibility study of district heating and
cooling systems, Coopers & Lybrand was engaged to invéstigate
ownership and financing alternatives for such systems. This
report presents the results of the investigation. Its purpose is
to assist the PSE&G study team in selecting an ownership scenario
for use in its projéctions of the proposed project's financial

and economic performance.

Optimizing eligibility for investment tax credits, accel-
erated depreciation methods, and tax-exempt financing can signi-
ficantly affect a project's financial and economic viability.
Throughout the analysis below, particuiar attention is paid to
the effects of alternative forms of ownership on the tax burdens
and financing costs to be experienced by project sponsors and
participants. The report is divided into four sections:

I. Executive Summary and Recommendation

II. Background '

III. Ownership Alternatives

Appendices: Analysis of Relevant Tax Rrov;sipns *

Section I summarizes the report and presents our recommen-
dation. regarding ownership scenarios to be ‘used by the PSE&G
study team. Section II provides a brief overview of the two
projects under considepation.by PSE&G. Fuhther discussion of the
project's economic and technical aspects is available in PSE&G's
" Phase 1 and 2 feasibility reports, Section III analyzes alterna-
tive ownership and financing schemes. ‘Finally, the appendices
present an analysis of certain relevant tax laws.

* These Appendices are located in Volume VII of thlS ‘
Final Report, pp 99-118. :
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I EXECUTIVE SUMMARY

Background

This report presents the results of Coopers & Lybrand's
investigation of ownership and financing options for the Public
Service Electric & Gas Company's proposed district heating and
cooling systen. Its purpose is to assist the PSE&G feasibility
study team in selecting ownership and financing scenarios for use
in its projections of the proposed project's financial and
economic performance.

This report was prepared as a management consulting assign-
ment by Coopers & Lybrand's Economic Studies Group. Though
numerous tax and legal 1issues are raised in this report, and
though members of C&L's National Tax Office pro#ided considerable
assistance, THIS STUDY WAS NOT COMMISSIONED BY PSE&G, NOR
INTENDED BY C&L, TO PROVIDE A TAX OR ACCOUNTING OPINION ON THE
PROPOSED PROJECT. RATHER, 1IT WAS INTENDED TO AID PSE&G'S
INTERNAL ASSESSMENT OF THE FEASIBILITY OF THE PROJECT. ISSUES
RAISED IN THIS REPORT SHOULD BE EVALUATED BY PSE&G'S TAX, LEGAL,
AND BOND COUNSEL PRIOR TO IMPLEMENTATION OF ANY OF THE OPTIONS

DISCUSSED HEREIN.

The district heating systems under consideration consist of
four distinguishable elements: ;

1. Peaking Unit; Installatinn at customer locations of
oil=a or gas-fired package boilers to produce hot
water,

2. Thermal Substations: Construction of oil- or gas-
fired thermal substations, to produce electricity
and hot water.

3. Base Load Unit: Retrofitting the existing Hudson
and Essex steam generating plants, to generate
electricity and hot water,

4. Distribution System: Construction of pipelines
connecting stations to substations, and substations
to customers. ‘




Ownership Alternatives

Four options for structuring the ownership and financing of
these properties are evaluated in this report. The evaluation
emphasizes various ways of reducing PSE&G's capital investment
and cost of capital through maximizing eligibility for tax

credits and depreciation allowances. The options should be

considered in 1light of. other, papticularly. reguiatory and
business, factors.

The four options are:
Option 1'=<= Direct PSE&G Ownership

Option 2 == Sale/Leaseback and Safe Harbor Lease
Arrangements

Option 3 -- Third Party or Joint Venture Ownership
Option 4 -- Customer Ownership

 Tax treatment of each asset type (i.e., plant, subgtation
boilers, pipelines, peaking unit boilers, and heat exchangers)
varies with the form of ownership. Exhibits 1-4 summarize the
likely treatment of each asset type, and attendant effects on
financing requirements, wunder each of the four ownership
options. 1In general, tax treatment of the assets is influenced
by these rules:

. 0il or gas fired boilers do not qualify for tax
credits.

. Property owned or used by regulated public utilities
is -ineligible for energy tax credits (ETC).

. Most district heating syétem property would be
eligible for 10% ITC, unless owned by the end-users
(e.g., customers). 4

. Property owned by public utilities is depreciated
under the new Accelerated Cost Recovery System
(ACRS) as 10 or 15 year public utility property;
other property is, in general, depreciated as 15
year real or 5 year personal property.



. Properties classifiable as M"qualified cogeneration
facilities" may be exempt from rate regulation,
hence not defined as public utility property, and
therefore eligible for ETC if owned 50% or less by a
public utility.

A brief summary of the four options and rules pertaining to
each is provided immediately below. A more detailed discussion
of the transactions involved in each ownership option is provided '
in Part III. The appendices explain the new tax law and some

important technical aspects of relevant tax laws and IRS rulings.

Option 1 - Direct PSE&G Ownership

Option 1 includes ownership of the entire distriet heating
system by PSE&G, a PSE&G subsidiary, or a municipality that
leases the assets back to PSE&G. The latter ownership- form

involves structuring of the sale/leaseback so that it fails the
IRS' lease rules and thus the project 1is considered for Federal

tax purposes to be owned by PSE&G, not by the municipality. As
such, we have placed the municipal ownership/leaseback method

under the direct ownership option.

Conventional as well as non-conventional sources of
financing could be used to fund PSE&G'S direct ownership of the
project. Four financing methods are discussed in the text. They
could be used alone, in combination with each other, or ¢to
supplement other sources. The four methods, discussed in more
depth in Part III and the appendices, are:

| Tax exempt municipal bonds
Deep discount bonds |
Leveraged preferred stock
. High premium convertible debt

Normally, the use of tax-exempt municipal bonds will reduce

the amount of energy tax credits which may be claimed (gee Appen-
"dix D). However, all direct ownership forms considered here



are ineligible for energy tax credits, regardless of financing
mechanism. This is because PSE&G is regulated as a pudblic
utility and properiy owned by public utilities is ineligible for
ETC. The same rule would hold for a PSE&G subsidiary or for a
municipal leaseback to PSE&G.

Other investment tax credits, howéver, would not pe affected
" under the direct PSE&G ownership options. In addition, under the
newly-enacted Accelerated Cost Recovery System (ACRS), the major-
ity of the proposedAsystem's assets would be depreciated as 15
year public utility property (see Appendix A). Some equipment,
however, may qualify for treatment as 5 or 10 year property.

QualifyingA the issue as tax-exempt, hoﬁever, presents a
challenge. After reviewing five classes of property which may
qualify for tax exempt financing, we have concluded that a prom-
ising approach would be to attempt to classify the bond as "an
issue used to finance "facilities for the furnishing of water
services." An IRS ruling on this issue is recommended. .In
addition, a determination by the New Jepsgyf ﬁoard of Puglic
Utilities as to whether the system's rates would be regulated is
also advisable. -

Option ? - Sale/Leaseback -

.
A%

This option involves independent‘ownership of the project,
combined with a lease of the property to PSE&G. Under this plan,
PSE&G ¢ould conétruct the facilities, sell them to a lessor, and
then leaseback the property. At first glance, it appears that
ownership by an independent corporation or partnebship which is -
not a public utility would overcome the ETC ineligibility problem
encountered under the direct ownership options. However, IRS
regulations indicate quite clearly that property leased to a
public utility cannot avoid being defined as public utility
property for tax purposes. Thus, the same restriction that
blocks the use of energy credits for direct utility ownership
.also blocks their use by non-utility owners if the property is



leased to PSE&G‘or any other regulated public utility. Never-
theless, the 10% ITC and 15 year depreciation allowable under
ACRS would still be available to the lessor owner who, in turn,
could offer PSE&G advantageous lease terms.

A new form of lease =-- the safe harbor lease =-- became a
viable option with passage of the Economic Recovery Tax Act of
1981 wherein rules governing lease transactions were sub-
stantially 1liberalized. Under this option, a company which
cannot use tax benefits immediately because it has losses or
insufficient taxable income can transfer (i.e., sell) those
benefite to a third party. For the district heating syslem
proposed by PSE&G, transferable benefits include 10% ITC and 15
year accelerated depreciation. Nevertheless, previously enacted
restrictions blocking public utility eligibility for energy
credits and placing limits on accelerated depreciation methods

remain applicable under the new tax law. Thus, this lease form
should only be considered by PSE&G if it concludes that its
taxable income is insufficient to absorb . all the credits and
benefits generated by investment in the district heating project.
The basic types of leases under which tax benefits may be trans-
ferred are described in Part III. ’

With either lease form, PSE&G's finance ncecedo for the pro-

ject would be reduced to the extent the lessor is investing his"

own capital. The lessor's interests must be at least 20% of the

property cost under the old leasing rules but only 10% unﬁeb the’

new safe harbor provisions.

Option 3 - Third Party or Joint Venture Ownership

A potential way around the laws prohibiting a public utility
from obtaining energy tax credits and 5 year (rather than 15
year) depreciation is to have an independent company own the
district heating equipment and sell the output to PSE&G, or to
" establish a joint venture in which PSE&G owns 50% or less. These
optidns are primarily of relevance to the Hudson plant which
might qualify for the ETC as cogeneration equipment if the
utility ownership restriction could be overcome. These options



would not, however, provide a way of obtaining energy credits for
the peaking units or substations. These are planned to be oil or
gas-fired, hence 1ineligible for ETC. Pipelines also would be
ineligiblé since they are not "energy property."

The key to obtaining ETC under this type of arrangement is
to avoid having the independent or joint venture owner considered
a regulated public utility for tax purposes. Under Section 210
of the Public Utilities Regulatory Policies Act of 1978 (PURPA),
qualified cogeneration facilities (QCFs) are exempt from state or
local rate regulation provided the facilities are not more than
50% owned by an electric utility or public utility holding
. company. Consequently, if the independent or joint venture owner
qualifies as a QCF, energy tax credits may be available for
certain properties. '

Exhibit 3, which summarizes this option, assumes qualifi-
cation as a QCF and thus indicates availability of the 10% ETC
for the retrofitted, cocal-fired Hudson plant. A legal opinion
and IRS ruling on whether the project wou;d be considered a non-
public¢c utility under this ownership option is essential.

Option 4 -~ Customer Ownership

Customer ownership -~ either individually or in a coopera-
tive -~ is an option for the peaking units and heat exchangers to
be installed at the customér location. Individual customer
ownership would not be relevant to the retrofitted plants or the
substations installed away from the customer's location.

Tax incentives for customer ownership are limited. Energy
tax credits would not be available for retail stores nor office
or apartment buildings. Apparehtly, only customers actuélly
engaged in manufacturing would obtain the ETC, and only for the
heat exchangers, not the full retrofit costs. ’

Customer owned heat exchangers and peaking units would in
most cases not qualify for the 10% ITC. . Only heat exchangers

1
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which are integral parts of a manufacturing process -- an unex-
pected circumstance for the likely retail, office and residential
development in the Meadowlands -- would qualify for the ITC.

Customer ownership of heat exchangers and peaking units
enables avoidance of the restrictions on accelerated depreciation
" which would apply to direct PSE&G ownership. However, in most
cases, these assets will be part of heating systems and conse-
quently considered real property subject to the 15 year ACRS
table for real estate. Five year ACRS depreciation would apply
only 1if the equipment 1s used as an integral part of a
manufacturing process. ‘

A cuslumer-owned c¢ooperative might be established as an
alternative to individual customer ownership. Substations might
also be part of the cooperative's system. However, the tax
benefits remain almost as limited as with individual owners.,
And, since the cooperative would be a distinct entity, paper
losses attributable to accelerated depreciation could not be
flowed ﬁhrough to the member-users, though tax credits might.
One way around this flow through problem would be to have the
peaking units owned ihitially by a partnership.

Under Option 3 and 4, where a third party (including cus-
tomers) owns all or part of the district heating systcm, PSE&G
could retain operating control by establishing a PSE&G service
corporation which wduld manage the system under contract to the
third party owners., In this way, PSE&G's initial investment and,
possibly, some restrictions on benefits for public utility
ownership could be reduced.

’ Recgmmendatiog

The purpose of this study has been to assist the PSE&G study
team in the selection of ownership scenarios for use in 1its
projections of the proposed project's financial and economic
performance. We recommend that the study team consider, at
least, the following scenarios:



. Base scenario: direct PSE&G ownership with conven-
tional financing.

.~ Reduced financing c¢ost 3scenario: direct PSE&G
ownership with non-conventional financing ({i.e.,
some mix of tax-exempt bonds and other non-
conventional financing sources).

Lease scenario: traditional and/or safe harbor sale
and leaseback. (This scenario offers a means of
reducing PSE&G's investment by the lessor's con-

tribution. It also offers a means of transferring
tax benefits if PSE&G expects to 1lack taxable
income.)

Third party - PSE&G joint venture scenario. (This
scenario enables determination of the added value of
5 year accelerated depreciation -- rather than 15
year -- for all assets and 10% energy tax credits on
the Hudson plant retrofit. Though PSE&G's required
investment would be reduced to the extent of third
party involvement, this scenario should be analyzed
in light of the whole project, not just PSE&G's
portion. This will allow comparablility with the
other scenarios.)

Analysis of various customer ownership forms is not reconm-
mended for three reasons: (a) customer resistance to invest is
expected to be quite high; (b) customer ownership appears
possible only for properties represehting a small portion of the
total investment required; and (e¢) customers owning these
properties would be ineligible for investment and energy tax

credits and would be restricted to accelgrated depreciation under

the new ACRS 15 year real property table.
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EXHIBIT

L. LIKELY? BENEFITS UNDER DIRECT PSLE&G OWNERSHI?*

Benefit Reduced Reduced 104 ACRS
PSELG Cost 10% Energy Investmeqt Depre-
Property Investment? |[cf Capital?|Tax Credit | Tax Credit] ciation
Essex Plant X X
ol
o3 z
& >~
Hudson Plant X p @ X ‘
] Ve
o ¢ " oa
[ —- Q@
¢ B¢ ) B >
34 2 ™o
Pipelines X - X ¥
? >3 H a2
| > a
2% ¢ 5
. o ¢ a2
Substations%# X g o X =]
g ﬁi& = g
g L (o
o< -
. “'g b
Peaking Units** X © X
Heat Exchangers X X 5 Year?

*Assumptions:

e Direct ownership includes ownership by PSE&G, a PSE&G
subsidiary, or municipal ownership with lease (violating
IAS* rules) to PSE&G.

e« District heating services used by existing or new office,
retail and apartment buildings as part of space heating
systems, not an integral par: of manafacturing facilities.

**Peaking unit amd sitstation boilers are fired by oil or gas,

Hence, even if
other components cualify for 1TC the boilers may not.

including methane recovered fyon landfills.



EXHIBIT 2. LIKELY BENEFITS UNDER SALE-LEASEBACK ARRANGEMENTS*
,Beveflt - Reduced Reduced ' . 10% ACRS
T . L PSE&G Cost 10% Energy | Investment Depre-
Property nvestment? |of Capital?]Tax Credit | Tax Credit] ciation
)
o
1
Essex Plant X 4 X X
5 pe) —
-4 @
- E
pr} o .
, 5 g 3
Hudson Plant X o X K X S
.4 1] @ &q
o — for Og
~ a a ot >
o r a
. ; - v 5 ~ . o
Pipelines x s x 8 - X fon
L Y pod-2
.0 b < :3
- [3] ® u__.
5 3 £ Pw
Substations** X o X X ud
=z
3 3 28—
2 w >
o )
> B 0
o =
Peaking Units** X © X per X ’
- o
3
L
~ &
Heat Exchangers X >~ X X 5 year?

*Agsumptions:

+ The sale-leaseback category includes traditjional sale-
leasebacks under the IRS rules and new “safe harbor* ’
leases made possible by the Economic Recovery Tax Act

of 1%81.

« District heating services used by existing or new office,
retail and apartment buildings as part of space heating
systems, not an integral part of manufacturing facilities.

*#*peaking unit and substation boilers are fired by oil or gas,

co

including methane recovered from landfills.
other components qualify for ITC, the boilers may not.

Hence, even if



EXHIBIT 3. LIKELY BENEFITS UNDER THIRD PARTY OR JOINT VENTURZ OWNERSHIP*
Benefit Reduced Reduced JO% ACRS
PSE&G Cost 10% Energy Investrnert Depre-
Prcperty Investmen:z? |[of Capital?|Tax Credit | Tax Credit] ciation
Essex Plant X E X X
- N
3 g8
z 83 X b
Hudson Plant Ay X5 X ™
' 5 R §
O - i a:
“
L b1y x0%
Pipelines X, o X 5
o
0, >0 £+
—~Q [¢]
] A @
- = ¥
e >0 -
. £ .
Substations** X& X X -
x T8 4
a ca >
® Ty "
Peaking Unitg** Xuo X5 X
: o
]
x
Heat Exchangers X X K

*Assumptions:

e Third party owner

defined to invclve PSE&G ounership of 50% or less of
project. (Note:

property.]

Ship is defined as owneiship by a non
public utility unrelated to PSE&G; joint venture is

viability cof these options is contin-
gent upon project classification as public utility

+» District heating servicee used by existing or new office,
retail and apartment buildirgs as part of space heating
syBtems, not an integral part of manufacturing facilities.

other components gualify for ITC, the boilers may not.

. **Peaking unit and substation toilers are fired by oil or gas,
including methane recovered from landfills.

Hence, even if




EXHIBIT 4. LIKELY BENEFITS UNDER CUSTOMER OWNERSHIP*

B fit i
enell Reduced Reduced 10%* ACRS
PSE&G Cost 102 Energy | Investment Depre-
~Property Investment? jof Capital?|Tax Credit | Tax Credit| ciation
[T}
G~ 50
O - —
- K 1\ 1t_ 1\
3 >4 ) ol
Substations** X330 X > — ~5 -
O Q0 Q. L0 o
[ [T} ] ] o o
23 > & ~ ~, e
e —~ @ Rl e ]
Flal C . a [B=] M Q-
i o 0'2 : ; z:n ¥ O
. . " _ .
Peaking Units** Xg b L A a oy
rE—— O V-0— - —— s
0o QA o Qa —
38 3L Z Ze
LR IR . @
£3 %573 =
Heat Exchangers X~ X -

*Assumptions:

o« Customer ownership of peaking units and heat exchangers is

considered.

substations are also considered.

I1E ownership is by a customer cooperative.
Other property (e.qg.,

main plant and pipelines) would not be owned by customers.

« District heating services used by existing or new office,
retail- and apartment buildings as part of space heating
systems, not an integral part of manufacturing facilities.

o It is assumed that the assets would constitute a heating

system component and that there is no resale.
may become available in part if there is a resale.

Credits

*'?eaking unit and substation boilers are fired by o0il or gas,-
including methane recovered from landfills.




II. BACKGROUND

PSE&G is investigating the technical, institutional, and
'économic feasibility of establiéhing district heating systems
within its New Jersey service region. PSE&G's Phase 2 feasi-
bility study assesses the potential of retrofitting its Hudson
and. Essex stations and of constructing "the requisite thermal
substations, pipeline distribution system, 'and local "(i.e.,
customer site) conversion equipment.® . ' -

Tho digtrict heatiné syslems under éonsideration consist of
four distinguishable elements:

1. Peaking Unit: Installation at customer locations of
oIl- "~ or  gas-fired package boilers and  heat

exchangers to produce hot water.:
2. Thermal Substations: Construction of o0il- or gas-

fired thermal substations, to produce electricity
and hot water,

3. Base Load Unit: Retrofitting the existing Hudson and

Essex steam generating plants, to generate
elaotrioi;y and hot water. .

4, Distribution System: Construction of pipelines
connecting stations to substations, and substations
to customers.

t

The proposed sequence of construction would begin with the
first element, peaking units at customer locations, prooeeding
next to construction of thermal substations and, finally,
retnbfitting the power plants. Pipelines would be constructed as
needed, with_connections between the substations and customers
constructed ;simultanepusly. with substatlon conatruection and
subétation-powerplant connections established before completion
of the retrofit stage. The PSE&G study team's preliminary plans

" During the course of our investigation, the PSE&G study team
excluded the Essex station from consideration. Nevertheless,
since some of our work had already been completed, references
to the Essex station have been retained in the text.
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point to completion of the peaking unit stage by 1985 and of the
total system sometime in the early or mid-1990's. The
construction period for peaking units 1is estimated at 1-1/2
years; plant retrofitting is estimated to require approximately

four years.

Peaking units entail relatively low capital costs and high
operating costs while retrofit of ekisting~power plants requires
very high capital 1investment but relatively 1low’  operating
costs. PSE&G estimates that implementation of the entire
district heating system based at the Hudson plant would cost
approximately $420 million. The Hudson plant is coal-fired and
has generating capacity of 600 megawatts. Essex is oil-fired and
has 100 megawatt capacity. Both plants can burn gas as a backup
fuel. The gas may be derived from landfills. '

Potential district hea;ing and cooling customers include
apartment buildings, office buildings, shopping centers, schools,
hospitals, and industrial facilities. Both new and existing
structures offer a potential market. However, new structures
appear to be a better target for initial commercialization
efforts. PSE&G's Phase 1 study concluded that new construction
developments offer the most favorable conditions for implementa-
tion of district heating and cooling services. The Phase 1 in-

vestigation also concluded that high density loads such as.

industrial, commercial, and high-rise apartment buildings were
most economically favorable to the proposed system. In contrast,
areas with less concentrated loads, such as single family home
neighborhoods, were concluded to offer little market potential
since costs of district heating and cooling to the customers

would exceed current energy costs.

Although some European district heating systems have spanned
~a 20-mile radius, PSE&G's anticipated service areas are within
five miles of either the Essex or Hudson plants. Primary
potential market areas for the Hudson station are Jersey City,

op]
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Hoboken, other communities along the Hudson River, and neigh-
boring communities in the Hackensack-Meadowlands area. The
latter area is expected to offer significant future thermal load
growth in the residential, commercial and industrial sectorss
For the Essex station, potential market areas include the cities
of Newark, Harrison, and surrounding municipalities. .  In contrast
to the new developments expected in the Hudson plant's area, the
retrofitted Essex Station generally would serve existing
population centers with high-rise residences and offices.

‘The PSE&G study team has identified several speclflc
potential custmers -for the Hudson and Essex stations. Althougn'
discussions between PSE&G and these customers are only at

preliminary stages, some of these potential customers are:

Hudson Plant

- A new Hartz Mountain facility located in the Headowlands;

- A new shopping center/office building/residential'complex
in the Meadowlands;

- An existing complex in Jersey City (Summit Plasa);
- Redeveloped buildings on the Jersey City waterfront.
- Other existing buildings in Jersey City

Essex Plant

- The new Gateway~3 complex in Newark;

- Rehabilitation of Dorrimus Avenue Industrial Park (toy
factory, chemical plants, etc.).

The following section discusses alternative means of
organizing these projects in order to maximize tax and financing
advantages available to PSE&G and to other potential project
sponsors.
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III. OWNERSHIP ALTERNATIVES

This section outlines a number of obtions that PSE&G may
wish to consider in structuring the ownership of its proposed
district heating systems. The emphasis is on ways to reduce the
cost of capital through maximizing available tax benefits. These
options are being provided for consideration in light of regul-
atory and business COnsiderations;' Accordingly, the fact that a
form of operation may be feasible from a tax standpoint should
not be allowed to overshadow business or regulatory concerns.
Appendices discussing relevant points of tax law are attached.

The options to be discussed below are:

1. Direct ownership by PSE&G, a PSE&G subsidiary, or a
municipality that 1leases the property back to
PSE&G.

2. Independént ownebship of facilities, and lease to
PSE&G. - C - c

3. Third party or Jjoint venture ownership of
facilities, with sale of product to PSE&G.

4, Customer or customer cooperative ownership of
peaking ‘units, hookup equipment and, for
cooperatives only, substations.

o
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OPTION 1
DIRECT OWNERSHIP

Direct ownership of the entire district heating project is
one ownership option available to PSE&G. This option includes
ownership by PSE&G itself, a PSE&G subsidiary or a municipality
that leases the assets back to PSE&G.

If a subsidiary 1is used, it is assumed that it would be
consolidated with the PSE&G parent company on a consolidated tax
return in order that any tax benefit (i.e., losses) generated by
the initial capital investment could be used to offset the
parent's tax liability,

Four poésible methods for financing these direct ownership
forms are discussed below. They could be used separately, in
combination with each other, or in combination with other
financing sources. The four methods are:

(a) Tax exempt municipal bonds
{b) Deep discount bonds

(e) Leveraged preferred stock purchase by corporate
investors .

(d) High premium convertible debt

Tax Benefits Under All Direct Ownership Options

Regardless of finahcing - mechanism, all direct ownership
forms offer the same tax benefits and face the same restrictions.
Direct ownership by PSE&G is, by definition, ownership by a
regulated public utility. Assets owned by utilities are depre-~
ciated under the new (1981) Accelerated Cost Recovery System's
(ACRS) public utility tables. The majority of the proposed
project's assets would fall under the 15 year table though some
equipment may qualify for treatment as 5 or 10 year property.
(ACRS tables are reprinted in Appendix A.)
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The assets would also be eligible for the 10% investment tax
credit. Energy tax credits (ETC), however, are not allowable
because the law explicitly cites public utility property
(including’ property leased ‘to a public utility for use in a
public utility function) as ineligible for ETC.

Normaily, the use of tax-exempt 'municipal bond financing
(Option 1(a)) would reduce the amount of ETC available. However,
since the public utility restriction eliminates the ETC anyway,
direct ownership~with municipal bond financing offers the same
tax benefits as the other financing mechanisms. (See Appendix D
for discussion of effects -of exempt or subsidized financing on

availability of tax credits.)

Each of the four financing mechanisms are reviewed below.

(a) Municipal Bond Financing ‘ .

Tax exempt bond financing, 1if aQailable, may provide an
opportunity to reduce borrowing costs. The objective would be to
have a local community or development authority issue a tax-
exempt revenue bond, the proceeds of which could then be used to
finance construction of particular cogeneration projects. PSE&G
would retain direct ownership under this plan. This would be
done either through the local communities that would benefit from
the project, or through the New Jersey 'Economic Development
Authority (NJEDA). A- series of bond issues could be used
depending on. capital needs.

Recent reductions in individual tax rates, in particular the
reduction from 70% to 50% "of the top. marginal tax rate on "un-
earned; income," have indirectly reduced the relative attractive-
ncss of the municipal bond market. Though this change in the tax
law plus other market forces has resulted in a narrowing of the
interest rate differential between exempt and non-exempt issues,
financing costs with exempt bond still often remain below non-
exempt corporate bond issues.
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Two forms of municipal bonds -~ general obligatidn and
revenue bonds -- are relevant. A general.obiigation bond, which
is a bond backed by the full faith and credit of the 4issuing
government, is one type of tax-exempt bond that could be used to
finance a cogeneratibn project in order to take advantage of the
lower rates that tax-exempt bonds carry relative to bonds issued
by commercial .companies.  However, general leigation bonds re-
quire approval of the public by referendum. . Consequently, such"
obligations are typically not a vehicle used to finance.lccal
industrial development.

Instead, the vehlicle used for this type of financing is the
revenue bond. A revenue bond is one which provides the buyer a
security interest in the property financed or in the payments
with respect to such property. Unfortunately, revenue bonds are
only tax exempt if they fall within certain rigidly defined
classes. Five property classes which may qualify for tax exempt
financing are reviewed in Appendix C.

The most promising approach would be to attempt to classify
tha hond as an issuc used tov [lnance "“raeilities for the
furnishing of water services." To meet the requirements of this
classification,'two conditions must hold: (1) the water must be
made available to the general public; and (2) rates must be
regulated or the facility operated by a governmental unit. While
it is apparent that this provision was directed toward drinking
water systems, district heating appears to meet the law's literal

requirements.

The initial stage of development of PSE&G's district heating
3ystem includes the installation of peaking units proximate to
individual industrial and commercial customers. This presents an
issue as to whether this would be considered offering of water
' services to the general public. However, since this stage is’
part of an overall plan, and the law recognizes industrial and
commercial‘users-as part of the general public, this requirement

1
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would appeariﬁo be met. A ruling from_the IRS on this particular
issue would be a ‘necessary step should exempt-bond financing
prove to be an economic aliernative. ‘ S

- Whether the second requirement -- that rates be regulated --
is met would depend on "a determination by the N.J. Board of
Public Utilities. - Clearly, PSE&G ownership of the facilities
would preclude qualification under the "operated by governmental
unit" provision. S '

A schematic diagram of direct ownership with municipal bond
financing is shown on the folldwing page.
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Sometimes the municipality issuing the tax exempt bonds
wishes to retain title to the property involved, primarily as a
security interest should the obligator default on the bonds. 1In
order to avoid a loss of tax benefits, the government issuer will
lease the property under a lease transaction that violates the
IRS's definition of a true 1eése. Under local law, the govern-
ment issuer rétaihs title to the property, but for Federal tax
purposes thé lessee of the property is treated as its owner, and
is accordingly entitled to depreciétion.and tax credits to the
extent otherwise available under direct PSE&G ownership.

The key inAthis type of transaction is the assumption that
the IRS leasing standards are violated. Usuaily’thié is -done by .
leasing the property under terms that cover its entire useful
life; giving the lessee an option to purchase the property for $1
as soon as the bond has been paid off; and having the government:
avoid putting any of its own funds into the project. Note that
the IRS will not rule that a transaction is a lease in cases when
the leased property is of unique benefit to the lessee, and the
lessor would therefore be unable to find a different lessee at -
the end of the lease period.

Since a municipality is a tax exempt organization for whom
tax credits and depreciation are not available, the treatment of
the lease as a sale is beneficial to the commercial lessee,
without offering any serious disadvantage to the municipality.

(Note: New liberal provisions which allow the parties
involved in financing transaction to call the
transaction a 1lease for tax purposes are not
relevant in the immediate context. In order for
the new rules to be involved, both parties to the
transaction must so elect. These new '"safe
harbor" 1lease provisions are discussed under
Option 2.)



A schematic diagram of this municipal ownership and lease-to-
PSE&G option is presented on the following page. Tax benefits
and operating characteristics of the project would be the same as
under the other direct ownership forms discussed above.

b
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Exhibit 6

OPTION 1(a) -- (ii)
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(b) Deep Discount Bonds

As an alternative to municipal bond finaneing, should such
financing be unavailable or additional capital be needed, PSE&G
could issue its own corporate bonds at a substantial discount.
This is known as the "deep discount bond" technique.

A deep discount bond 1s one that carries a coupon rate
significantly below market. For example, if the market rate is
14%, the bond could be issued at 4%. Of course, customers for
such bonds would pay considerably less than the face amount to
bring the effective yield on the bond in line with the market.

The purpose behind this technique is to take advantage of tax
rules governing the taxation of bonds issued at discount. The
amount of the discount is treated as interest by both the seller
and the buyer. Each year the seller accrues a proportionate
amount of the discount as an interest deduction, and the buyer
includes the same proportionate amount as interest income.
However, if the buyer is a tax-exempt organization (e.g., a
pension fund), the interest tﬁat is accruing as a deduction to
P3E&G would not be taxable to the buyer. PSE&G's interest
deduction would not be affected, regardless of the buyer's
status. The purpose of selling to tax-exempt organizations is
that they would presumably pay the best price for these bonds,
based on the fact that the amount of discount treated as income
to them each year is not taxable income. The exempt organiza=
tions is, therefore, not disadvantaged by tax rules and would be
looking toward the redemption of the bond at full face value to
provide its desired yield. The drawback of deep discount bonds
is that, at maturity, the issuer must have adequate cash to repay
the full face value to the bondholder.

The following example illustrates how a deep discount bond
may benefit PSE&G: Assume the issuance of a 4% bond discounted
to an actual return on maturity equal to 14% per year. PSE&G

=1
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would accrue the discount as an interest deduction along with the
actual payment to achieve.a 14% deduction. If we assume a 50%
tax rate, each $14 of deductions would produce a $7 tax savings
or $3 more per year than the actual payment.

The diagram on ‘the following page illustrates a deep
discount bond transaction.
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Exhibit 7

OPTION 1(b)
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(¢c) Leveraged Purchase By Corporate Investors of Preferred Stock

A third financing method that might prove advantageous to
PSE&G under the direct ownership scenario would be the sale of
preferred stock to a corporate buyer who will leverage the
purchase. Under this plan, the corporate investor could borrow
funds and, in turn, invest those funds 1in preferred PSE&G
stock. The interest rate paid on the borrowed funds could exceed
the dividend rate earned on the preferred stock because 85% of
intercorporate dividend payments are excludable from corporéte
taxable income while inpereét expenses are deductible.

The key aspect of this‘financing plan is §243 which provides
that corporations receiving dividénds:from other‘corporation do
not pay taxes on 85% of such'earnings.‘ To the extent the invest-
ing corporation funds its stock purchase with debt, it will be
able to earn a tax-free profit egual to the difference between
its after-tax cost of debt and the after-tax dividend received
from PSE&G. From PSE&G's perspective, its cost of preferred

"equity will be no more--and perhaps less--than it would have been
absent the intercorporate dividend tax exclusion while still
retaining direct ownership of the project. However, it should be
noted that in this case PSE&G.would get no deduction for the

dividend payments. An example and schematic diagram of this form-

of financing is shown on the following pages.

(Note, there are special rules pertaining to preferred stock
of public utilities issued prior to October 1, 1942, or which
were issued on:or after that date to refund or replace preferred
stock, bonds or debentures issued before such date. §§244 and
247, Because of their limited scope these provisions were not
taken into account).

::b"‘
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OPTION 1(c) .

Example of Leveraged Purchase of Preferred Stock

A bank leasing company borrows $800,000 at 15% and,
using $200,000 of its own cash,

Purchases $1 million of PSE&G-prefebred stock paying
a 12.5% dividend

The deductible annual interest expense is $120,000
(or, at 50% tax bracket, $60,000 of actual expense)

The annual dividend earnings on the stock are
$125,000 of which 85% or $106,250 is tax free

5% of the dividend would be subject to tax.
Assuming a 50% rate, the tax on the dividend would
be $9,375 (.15 X $125,000 X .5) '

Final result: 55,625 of after tax earnings (i.e.,
$125,000 minus $60,000 after tax interest paid minus
$9,375 tax on taxable dividends) or a return of
about 284 to the investor on the 200,000 cash
investment. '
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(d) High Premium Convertibles

A fourth financing method which might be considered - to
provide partial financing to a project under direct PSE&G
ownership involves the use of high premium convertible debt.
Under this plan, PSE&G would attempt to sell corporate bonds at a
premium, thereby paying an interest rate below the prevailing
market rate. In return, the bond buyer obtains the right to
"put™ the bond back to PSE&G in, say, 5 years, convertible into
-stock at a price equivalent to; say, 70 percent of the then-
prevailing price of the staeck. Tn effect, the bond buyer agrees
to a below market raﬁe, with an option to buy stock in the future
at below face value. PSE&G obtains below market financing in the
current period but must be prepared for some dilution of stock~

holders' equity at the time of conversion 5 years hence. A
diagram of this option is shown on the following page.

. To our knowledge, this option has not been used by any
utilities though it is under consideration by several. From the
IRS' standpoint, the key issue is whether this form of financing
should be classified as debt or equity.  As debt, interest
payments would be deductible while, as equity, they would not.
Further analysis of the 1Internal Revenue Code's rules for
distinguishing debt from equity is advisable.
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Exhibit 9
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OPTION 2

:SALE-LEASEBACK ARRANGEMENTS L td

“t o IR

In order to maximize tax benefits and reduce PSE&G's total:
required investment, a sale-leaseback might present some op-
portunities worth consgidering. With passage of 1liberalized
leasing rules under the Economic Recovery Tax Act of 1981, two
general forms of,saie-leaseﬁack arrangements are now available:
(a) those under the tax rules which existed prior to the 1981 Act
and which remain in effect for. certain types of lease trans-.
actions; and (b) those ‘under the new "safe, harbor" provisions
outlined in the 1981 Act. Each is described separately below.

From a tax standpoint, these techniques should only be
considered where the lack of taxable income would prevent PSE&G
from using the tax benefits itself or where tax losses or other’
available credits would inordinately delay PSE&G's own use of
credits. In effect, the lease technique represents a sale of tax
benefits that wouid otherwise be lost or deferbed In this
context we would point out that the tax rules are very complex
and that care must be taken 1in structuring the transactxon so
that it is treated as a lease,

Nevertheless, there are circumstances where a sale-=-leaseback
can be advantageous to PSE&G from a non-tax perspective. For
example, under either lease form, PSE&G's capital contribution
would be reduced to the extent the 1lessor contributes capital
investment. The lessor's minimum at risk investment must be at
least 20% of the property's adjusted basis under the old leasing
rules, but only iO% under the new safe harbor provisions.

(a) Sale- Leasebacks Under Pre-1981 Tax Laws

Under the old rules -- which remain in effect -- PSE&G can
construct the desired facilities using interim financing and then
sell the property to a lessor for an amount sufficient to cover
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construétion costs. 'AThe lessorfthen‘would~iease the property
back to PSE&G, retaining the tax benefits for itself, and
reflecting this in the lease deal. '

" : This option may not be economically feasible to the extent
thé'same tax benefits could be utilized by PSE&G 1n-house,'tﬁough
lease arhangements are sometimes structured as a way of removing
financing from a company's balance sheet regardless of whether
direct ownership would be more economical. Below we consider the

use of this technique for the substations and the Essex "and

Hudson plant retrofit.

The Lease Structure

-Typically, wutilities enter into lease arrangements 1in
situations where, because of prior large capital investments,
additional tax benefits cannot be utilized in-house. A lease
arrangement places these benefits in the hands of the lessor who,
in turn, adjusts the lease payments accordingly. The lessor
could either be a single corporate lessor (e.g., an insurance
company) or a syndicate of corporations that would allocate the
tax benefits among them (e.g., through a partnership). Where the
lessor in turn finances the purchase of the lease property in
order to further maximize tax benefits relative to equity, ~the
arrangement is typically referred to as a leveraged lease.

The tax benefits to the lessor in a structured lease deal
are tax credits and depreciation. The lessor maximizes the use
of these benefits, and is thereby able to offer lease terms that
place the user in a better cash flow position than would direct
ownership through conventional financing. As in the direct
ownership option, 104 ITC and accelerated depreciation benefits
would be available to the assets' owner, the lessor. We would
caution, however, that the lease technique is not a means of
obtaining otherwise unavailable energy credits, as the following
discussion illustrates. '
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Substations and Peaking dnits - Enengy Credits

The use of the lease techniqueAwould hot generate energy
credits for the substations and peaking units. - They would be
distinct properties and not an integral part of either the Essex
or Hudson plants. The substations and peaking units would be new
facilities and not installed at an ,industrial- or commercial
facility at which electricity or qualified energy was produced as
of January 1, 1980. In addition; current plans are for these
boilers to be o0il or gas-fired. For these reasons, they would
not qualify as energy property.

Retrofit Equipment - Energy Credits

Lease of the retrofit equipment at the Hudson and Essex
plants was considered. Since both plants were in operation prior
to 1981, they would meet the Internal Revenue Code definition of
cogeneration equipment. However, a major roadblock to the use of
this technique is that a lease of cogeneration property back to
PSE&G would appear to nullify the availability of any energy
credits. Treas.  Reg. §1.46-3(g)(3) clearly indicates that
"property leased by a lessor.... to a lessee who uses such
property predominantly in & publie utility activity is public
utility property for purposes of computing the 1lessor's or
lessee's qualified investment with respect to ;uch property."

This regulation is significant because it would mean that
the same restriction that blocks the use of energy credits for
direct utility ownership (§48(1)(17)) would also bloek the
availability of the energy credits to a lessor.

Classification of the-.property as publie utility property
even though a non-utility lessor is the owner can also have a
significant effect on allowable depreciation. As public utility
property, the majority of the assets involved in a sale-leaseback
to PSE&G would be depreciated under the same ACRS 15 year public
utility table applied in the case of direct ownership. '
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We would also caution that due to the nature of the property
involved, and its special use by PSE&G, the IRS may not recognlze
the transaction at all as a true. lease

A typical leveraged sale-leaseback under the pre-1981 "true
lease" rules is illustrated: schematically on the following page. -

-
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OPTION 2

"TRUE"™ LEASE RULES*

- Exhibit 10 -

Partners

Construction
Contractors
Facility
Facility sale Tax Benefits
- .PSE&G ‘ Syndicated
Leaseback Lessor Cash Flow
< .
Independent Leveraged
Financing Lease

Prior rules remain in effect except where the new "safe

harbor" lease rules are available, and an election is made

to use themn.
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~:(b) #Sale Leaseback -- Safe Harbor Lease Under New Tax Law

The Economic Recovery Tax Aét of 1981 liberalized the rules
pertaining to lease transactions, ' As with leveraged lease
transactions used in the past, the objective remains the same. A
company which cannot use tax benefits in the form of accelerated

depreciation and credits will transfer them for consideration to:

an independent enﬁity which may use them. The new rules are so
liberal that a company which cannot use tax benefits may effect-
ively sell them. The form of the sale is a sale leaseback, but
in substance the transaction is nothing more than an outright
sale of depreciation and credits.

Nevertheless, the same restrictions which block the use of
energy credits and which place limits on the method ofAdeprecia-

- tion-.are applicable under the new rules as well. Thus, the

property -would " be considered public utility property, hence

. “"ineligible for ETC and would be depreciable, for the most part,

under the ACRS 15 9ear public utility tables.

The new law providés greater flexibility in structuring
traditional sale-leaseback transactions, because meeting the safe
harbor makes the IRS leasing ;guidelines irrelevant. Thus, a
transaction may qdalify as a .bona fide lgase even though 1t
contains these provisions, which would disqualify it under the
IRS guidelines: ' -

. The lesaon ~need not project a profit from thei
transaction apart from its tax benefits. '

. The lessor does not need a minimal unconditional
investment of at 1least 20% of the cost of the
property. (Only 10 percent is required).

. The fair market value of the asset at the end of the
lease term is no longer relevant.



. A lease‘termjof up to the greater of 90% of useful
1ife or 150% of ADR class life is now permitted.

. The lease may provide for a "put" that requires the
lessee to purchase .the property at the end of the
lease term.

. The lessee may have an option to purchase the leased
asset at the end of the lease term for an amount
that has no relationship to the fair market value of
the asset. '

. Limited use property, such as assets that are ‘an
integral 'part of the 1lessee's plant, may be the
subject of a safe harbor lease, notwithstanding the
fact that the asset would not have any real economic
value to the lessor at the end of the lease term.

There are three basic types of lease transactions being used:
(i) the wash 1lease, designed to transfer back credits and
depreciation; (ii) 1leases transferring depreciation only; and
(111) the ITC strip lease, designed to transfer only the tax
credits. Each is described below.

(1) Wash Sale

The wash sale 1is the primary type of transaction con-
templated by the safe harbor leaéing provision. For example,
corporation X'might buy a $1,000,000 asset from a manufacturer
for a $200,000 down payment with an $800,000 purchase note owed
to the manufacturer, the manufacturer's financing company or a
third party lender. X would then (within 3 months) enter into a
sale-leaseback transaction with corporation Y, whereby Y will
make an upfront payment of $170,000 to $200,000 to X, and the
payment of the remaining $800,000 to $830,000 will be represented



by a note with a reasonable amount of interest indicated. In

turn, X would lease the asset from Y for a rental amount exactly

equal to the interest and principal péymenis due on the note from
Y to X.© At the end of the lease term, X would have an option to
buy the asset from Y for a nominal amount.

X would not report the receipt of the upfront $170,000 -

$200,000 payment as income, since X is selling the asset to Y for
the exact amount of its purchase cost. X would report income
from interest payments made by Y. In addition, X .would be
entitled to rental deductions for its payments to Y.

Y would treat the upfront $170,000 to $200,000 as a non-
deductible asset acquisition. cost. Y would be treated as the
owner of the asset, and be entitled to the investment credit and
the ACRS deductions on the asset. Y would be entitled to a
decduction for the interest portion of its payment to X on the
note. Y would also report the rental payments from X as income.

During the term of the lease, X would be responsible for
making payments to the manufacturer, the manufacturer's finance
company or the third party lender for the loan on the initial
purchase of the asset by X. Thus, the lessee would have in
effect sold the tax benefits (investment credit and ACRS
deductions) for an upfront payment of $170,000 to $200,000. To
the extent that X is in a taxable position during the term of the
lease, it would derive additional benefit from the fact that the
rental deductions on the léase exceed interest payments received
on Y's note. '

Y would negotiate the price it is willing to pay for the tax

benefits associated with the asset in accordance with its tax
rate, the term of the lease agreement and the degree of risk of
disqualification from the safe harbor brovision. In the event of
disqualification (for any reason) from the safe harbor provision,

the transaction will be treated as a resale from Y to X with

recapture consequences and loss of future tax benefits. In most
cases, Y would obtain an indemnification from X requiring payment
for loss of tax benefits through safe harbor disqualification.



(11) Transfer of Dgpreciatioh‘0n1y=“¥

Where the buyer of an asset is going to have taxable income,
but be in less than the maximum . tax bracket it may seek to
transfer the ACRS depreciation benefits only. v egan Do W

For example, X, after purchasing a $1;000, OOO*ésSéﬁ“f?om the '
manufacturer, would them resell the asset ‘to" Y for ‘an upfront
payment of $60,OQQJ; Y- would then .lease ithe. property. bach to X
and file a SMB(A) election to cede the investment:éredit back to -
X as lessee. X would keep the $60,000 upfront payment, while Y's
schedule of payments would mirror X's schedule of rental
payments. The tax c¢onsequences and other aspeots of the lease
should be substantially similar to the wash sale lease. The
lease transferring only ACRS deductions should not have the
~ potential problems in qualifying for the safe harbor that exists
with an ITC Strip, described below.

(iii) ITC Strip

Immediately after passage of the 1981 Act, a great deal of
publicity wasigiven to the ITC Strip, which entails the use of a
safe harbor lease to allow the user of the asset to aell the
investment tax credit and retain the ACRS deduction benefits.

It is uncertain that Treasury will sanction the ITC Strip as
a qualified safe harbor leasing transaction. At this time, it
appears that Treasury is leaning toward a negative position on
this 1issue. (This issue was not addressed in the Temporary
Regulations issued on October 20, 1981.)

An ITC Strip transaction might be structured in this way: X
buys an asset for $1,000,000 and enters into a lease with Y
(Lease #1). The lease agreement provides that Y will make an
advance payment on the lease of $140,000. X then agrees to pass
the investment credit through to Y with a §48(d) election. Y
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then supleases',the asset back to X (Lease #2). With the
exception of the $140,000 prepayment, which X keeps, the rental
schedule under the lease and sublease will be identical. :

.Y would take a $100,000 investment tax credit andvamortize
the $140,000 leasehold cost over the term of the lease. X would
have to report the $140,000 as rental income and would take the
depreéiation{deductiona.. ‘

Diagrams of these three forms of safe harbor leases are
shown on the following pageé;
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OPTION 3

THIRD PARTY OR JOINT VENTURE OWNERSHIP ~-- SALE OF OUTHbT TO PSE&G

A potential waj“around the rééﬁrictions imposedséy'fhe law on
a publie utilityfbb;aining energiiéredits and 5 year depreciation
of assets is to ﬂé?e a third pab§§ or a joint venture (in which
'PSE&G owns an rnﬁérest of 50% ~or- less) own .the cogeneration
equipment. This option is primarily of relevanée with respect to
the Hudson plant which would appear to qualifyl?or energy credits
but for the utiliﬁy ownersh}p resﬁriction.

This option is Ieastkiiable;in the context of peaking units
and substations which would not appear t6 qualify under any of
the classes of éneﬁgi property!because they are expected to be
0il or gas-fired. ... However, 5 yea:" ACRS depreciation may be
available for the?efﬁteﬁé:*:'hﬁ ; ’ ‘

Public Utility Status -

The objective of thisftype'of an arrangemeht'is éo avoid
having the independent owner considered a public utility for tax
purposes. Again, the question of whether rates are régulated
determiﬁes status as public utility ppoperty. While this is an
issue on which advice of legal cbpnsél should be requested, we
call attention to §210(e) of the Public Utilities Regulatory
Policies Act of 1978 (PURPA) which exempts from regulation at
state and local levels certain qualified cogeneration and small
power production facilities.

The key is the degree of ownership. If an unrelated party
which 1is not engaged in the sale of electric power owns the
cogeneration equipment or is in a joint venture in which PSE&G
owns a 50% or less interest then the operation'of the facility
would appear to be free of the public utility restrictions in the
IRS Code pertaining to energy credits and depreciation methods.
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Energy Credit/5 Year Depreciation

Under this scenario, the provisions which classify public
utility property are inapplicable bgcaus’e the property is not
public utility property. Consequently, the property would be
classified under the general ACRS rules, and presumably the
majority of the assets involved could be considered equipment
available .for five year writeoff under the 5 year ACRS personal

property table.

The restriction which prevents public utilities from
claiming credits on qualified energy property would alsc be
extinguished, and energy credits would become available.
However, the removal of this public utility restriction would not
affect the classification of property as energy property. Hence,
this removal of the utility restrictions would only free the
cogeneration equipment installed at the Hudson site, which is
coal fired. It would not create energy credits for oil or gas-
fired properties which do not qualify as energy property. This
holds for boilers fired by landfill gas, also. '

(The retrorfit at the Essex plant would not qualify for ETC
because the plant uses o0il, and equipment cannot qualify as
energy property if more than 20% of the fuel for the system
consists of o1l or natural -gas. However, if, as part of the
retrofit, Essex was converﬁed to coal, the cogeneration equipment
would qualify.)

Investment Tax Creditg

Independent ownership also raises a question as to the
availability of investment credits. The IRS has taken the
position that cogeneration equipment does not qualify for ITC
where the owner is not in the business of selling utility ser-
vices. However, it 1is 1likely that the activity of the venture
would be considered a utility service in the form of the sale of
steam to customers.
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Consequently, third party (non-utility) ownership or a joint
venture between PSE&G and an independent, non-utility party would

likely have these advantages under the following circumstances:

1)

2)

3)

Peaking Units. Obtain 10% ITC, 5 year writeoff,

but no energy credits, provided the peaking unit is
a cogeneration facility under §210 of PURPA or is
not regulated by the New Jersey Board of Public
Utilities.

Substation. Again, assuming PURPA §210 applies or

Tack of state regulation - 5 year writeoff, ITC on
all equipment, and no ETC.

Hudson Plant. Cogeneration retrofit would get ITC,

ETC and 5 year writeoff assuming §210 of PURPA
applies.

It should be kept in mind that this is a sketch of a possible
structuring of ownership that would appear to salvage the energy

credit for the retrofit of the Hudson plant.

this issue would be advisable.

An IRS ruling on

Schematic diagrams of the third party and joint venture
ownershlp options are shown on the following two pages.
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OPTION 4
CUSTOMER OWNERSHIP

It is our under;tanding that PSE&G intends to carry out the
financing and construction of the proposed district heating
system in staées with the first stage being the cbnstruction of
peaking units proximate to its customers. In addition, it will
be necessary to finance and construct customer hook-up§ and to
retrofit existing customer heating systems to be éompatible to
the district heating system.

Customer ownership of peaking units and heat exchangers
raises essentially the same issues that are raised with respect
to PSE&G ownership or joint venture ownership: depreciation;
ITC; and ETC. The tax incentives tp.encourage customers to own .
peaking units or to finance connections and retrofit are limited,
~ as described below.

Energy Credits

Peaking units rely on quick starting fuels such as natural
gas. By definition, such units would not qualify for energy
credits as cogeneration equipment regardless of who owns them.
This would be the case even though the gas was obtained from a
landfill. Regulations provide that "methane produced from
landfill 1is not an alternative substance." Hence, boilers which
burn synthetic gas are not alternative energy‘propérty. (Note,
however, the equipment used to produce the methane is alternative
energy property used to proddce a synthetic fuel.) There are no
other provisions under which peaking units would qualify as
energy property. |

Where a customer installs a heat exchanger as part of the
retrofit of a heating system to make it compatible to the PSE&G
system, there is a possibility that this.cost may qualify for
energy credits. Heat exchangers are devices for transferring
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heat from one 1liquid to anotﬁer. These may qualify as energy
' property if installed for use in an industrial or commercial .
process carried on as of October 1, 1978. However, recent IRS
regulations have defined a commercial or 1ndustrial'process to
exclude retail stores, l office buildings, and apartments.
Consequently, there would be no ETC for heat exchangers installed
in new construction, or for retrofit of retail,'office or resi-
dential buildings. Apparently, only those customers actually
engaged in manufacturing would obtain this incentive, and only
for the heat exchangers, not the full retrofif costs. Conse~
quently, restrictions in the law and IRS regulations meén that
the energy credit would not be an effective overall incentive to
customer retrofit. A bill to correct the IRS regulations defin-
ing industrial or commercial process 1is currently pending in
Congress.

ITC

The investment credit may be only a limited incentive to
‘customer ownership of peaking units and heat exchangers due to
numerous restrictions.

| The investment credit is available only to 1limited
caﬁégories of property including, in relevant part:

. Tangible personal pboperty;

Other property used as "an integral part of
manufacturing, production or extraction or of
furnishing... electrical energy, gas, water or
sewage disposal services." ’
Further, even though a property may meet these definitions it
may not qualify for ITC due to other restrictions. In addition,
there are restrictions disqualifying oil or gas fired boilers in

many instances.

The peaking unit equipment used to tie into customer heating
systems would most_likely not be considered personal' property.
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Hence, if the peaking units and hookups are to qualify for ITC,
they must be classified as "other property" used as an integral
part of manufacturing or production, or in providing water
services. Consequently, the ITC would appear to be an incentive
to an industrial user who will use the hot water from the peaking
units in his manufacturing process., However, the specific
statutory provision denying ITC to industrial process boilers
fueled by 0il and gas would eliminate this incentive.

In the case of peaking units and. hookups dsed in rgtaii and
office buildings, it is highly unlikel} that the customer will
obtain the ITC since the heating system would typioally be uocd.
for space hgating purposes (i:e., not an. integral part of
manufacturing, etc.). In addition, a specific restriction denies
ITC for use in apartment buildings.

The one possibility of customers obtaining ITC for peaking
units would be in the case of commercial proJjects such as the
Meadowlands Development. If the ,owner of the complex is
considered to use the peaking unit to provide water services to
tenants, the ITC may be available as "other property‘ used to
provide water services," and the o1l and gas fired boliler
restriction would not apply since this is a commercial use.
However, the IRS position on the other property issue for utility
services 1is generally not favorable, The IRS: attempts to
restrict the "other property" exception to cover only ‘actual
utility operations. In other words, if a landlord sells utility
services (e.g., water) to his tenants the IRS may deny the ITC-
for the equipment used to do this, but if the services are sold
by a public utility the credit would be allowed. A ruling on the
availability of the ITC to the owner of the Meadowlands (or
similiar projects) would be advisable.

o

Customer owned heat exchangers would not, in most instances,
qualify fqr ITC because such items are generally installed in
space heating systems and are considered real property. However,
where the heat exchanger--is an integral part of a manufacturing
process it would qualify for ITC.
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Depreciation

ACRS depreciation, without the restrictions which applylﬁo
utilities, is one advantage that customer ownership may appear to
have over PSE&G ownership. Unfortunately, the benefit is limited
in its scope. '

Customer ownership of heat exchangers and retrofit equipment
instélled at their own facilities will ©benefit from ACRS
depreciation. The public utility rules pertaining to five or ten
year classification won't apply. However, the exchangers will in
most cases be part of heating systems'ahd consequently will be
considered real property and subject to a special 15 year ACRS
table for real estate. Only where the heat exchangers are used
as an integral part of .a.xnanufacturing process would they be
depreciated over five years.

The same rules as applicable to heat exchangers would apply
where the customer owns a peaking unit provided the unit is not
classified as publiec utility property.

Financing Ownership by Customer: Small Issue IRB

In any case where customer ownership is feasible, the
customer should consider taking advantage of muniecipal bond
financing under the small issue exemption ($10,000,000 or less).

Qualifying under the small issue exemption requires that the
compaby's total expenditures in the issuing municipality for a
six year period (3 years prior and 3 yéars subsequent to bond
issuance) not exceed $10 million. It {is possible that many
potential end-use customers may meet these requirements.-

The objective would be to suggest this to the customer as an
incentive which reduces his cost of capital. A service corpo-
ration owned by PSE&G could then be formed to offer management
services to the customer under a service contract. The service
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contract would have to anticipate an integration of this system
with a future expanded system. At this point, there would be no
direct costs to PSE&G, ' but PSE&G would have to assume a certain
degree of risk to the extent that ownership of facilities would
not be in its own hands.

Customer-Owned Cooperative

A customer-owned cooperative is one way of dealing with some
of the practical problems relating to inducing customers to
finance the construcétion of peaking units. This approach might
also be considered with respect to substations as well.

Under this alternative, customers would establish a coopera-
tive to own and operate units. The cooperative would then sell
the water to its stockholder members at actual cost (including

oyerhead).

Since the various units would be owned by the cooberative
and hot water sold to its members on an "as needed" basis, there
would appear to be a better chance of classifying the units as
"other property used to provide water services." The available
ITC would then be allocated among the members in proportion to
the business they do with the organization.

However, 8ince the cooperative would be a distinet entity,
paper losses attributable to ACRS depreciation would remain on
the books of the cooperative and could not be flowed through to
the owner-users. Consequently, the tax benefits attributable to
cooperative ownership would not be the primary inducement  to
using this form of ownership. The fact that the conoperative
could be used to achieve economies of ocale, and wuuld be usSer
cwned, may provide the needed incentive.
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As an’alternative, the assets could be initially owned by a
partnership in order to flow tax credits and losses in the first
year of operations to the owners. . Subsequently, the assets of
the partnership could be transferred to a cooperative in exchange
for membership shares. The members would then operate the
cooperative to sell hot water to them at cost.

The cooperative and partnership-to-cooperative options are
shown in the diagrams on the following page.
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