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3.2

3.2.1

EXISTING ENERGY SYSTEMS

North Base Steam Systems

The majority of the steam produced at the North Base is generated
in the central heating plant - Building No. 718, which serves
almost the entire North Base, excluding the Q Area. Buildings not
supplied by the central heating plant areequipped with individual
No. 2 fuel o0il furnaces or boilers.

Building No. 718 is a central steam plant which houses most of the
North Base steam production capability. The steam plant is equipped
with three Kewanee Ross 310 HP packaged boilers, all in good con-
dition. Al1l of the units fire No. 6 fuel 0il. Steam is generated
nominally at 50 psig, saturated, and is distributed through under-
ground and overhead lines to Building Nos. 701, 702, 704, 705, 706,
707, 708, 714, 718, 719, 720, 722, 723, 724, and 732. In addition,
a new ammunition training facility presently under construction and
a new barracks will be tied into the steam distribution system.

Building No. 729 is a fire station which houses a Tow pressure, low
capacity Weil-McLain boiler and steam system. This boiler fires
No. 2 fuel oil.

Building No. 802 is a technical office which houses a low pressure,
low capacity boiler and steam system. This boiler fires No. 2
fuel oil.

Building No. 805 is a boiler plant which provides heat for Building
No. 804. The low pressure, low capacity heater is fired on No.
2 fuel oil.

Building No. 810 is a warehouse which houses a low pressure, low
capacity boiler fired on No. 2 fuel oil.

Building No. 812 is a guard house which houses a furnace fired on
No. 2 fuel oil.
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3.2.2

3.2.3

The Tennis Bubble is an inflatable cover which houses two regulation

size tennis courts. Heating is provided by an Applied Air System,
Inc., heating coil/unit which is fired on No. 2 fuel oil.

North Base Loads

The total annual production of steam on the North Base is not known;
however, estimates of the average and peak steam demands have been
made based on existing fuel oil consumption records.

The total annual consumption of No. 6 fuel 0il by Building No. 718,
including the additional load anticipated for the new barracks,

is estimated to be 233,200 gallons per year before and 177,400
gallons per year after the implementation of temperature setback
control procedures currently being recommended at SEAD. Based on
these fuel consumption rates, the future peak steam load is
estimated to be 13,016 pounds per hour and the average steam
demand is as indicated on Table 3-1.

The total annual consumption of No. 2 fuel oil by Building Nos. 729,
802, 805, 810, 812 and the Tennis Bubble, as well as the Toad
anticipated for the new ammunition training facility, is estimated
to be 55,500 gallons per year before and 40,823 gallons per year
after temperature setback procedures have been implemented. Based
on these fuel consumption rates, the total future peak steam load
for these facilities is estimated to be 2,469 pounds per hour and
the average steam demand is as indicated on Table 3-1.

South Base Steam Systems

The majority of the steam produced at the South Base is generated
at one of two central heating plants located in Building Nos. 121
and 319. The buildings not supplied by these central heating
plants are equipped with individual No. 2 oil-fired furnaces or

boilers.
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Building No. 121 is a central steam plant which provides steam

to most of the administrative area at the South Base. This steam
plant is equipped with two Kewanee Type "C" package boilers, rated
at 199 HP each and one Crane Co. (National) coal-fired boiler rated
at 12,600 pounds per hour. The Crane Co. boiler has been unopera-
tive for an extended period of time and is isolated from the plant.
The Kewanee boilers are in good condition. Each of the two
operating boilers are fired on No. 6 fuel 0il, with steam generated
at a nominal 15 psig, saturated. The steam is distributed to
Building Nos. 115, 117, 119, 120, 122, 123, 124, 125 and 127 through
underground and overhead lines.

Building No. 319 is a central steam plant which provides steam to
various warehouses and maintenance shops at the South Base. This
steam plant is equipped with one International boiler works

package boiler, rated at 356 HP and one Keeler packaged boiler rated
at 15,000 pounds per hour.

The International boiler is in need of general repairs. The

Keeler boiler was installed in 1978 and is in excellent condition.
However, this boiler is considerably oversized for present and
future anticipated loads and can only be operated during the
coldest weather and then only at partial loads. Both of these
boilers are fired on No. 6 fuel o0il and generate steam at a nominal
100psig, saturated. The steam is distributed to Building Nos. 316,
317, 318, 320, 321, and 323 through overhead lines, at 50 psig, sat.

Building No. 101 is the SEAD Headquarters Building and houses a
relatively old steam boiler and distribution system. The boiler
is a No. 2 fuel oil-fired Burnham Pace King which produces steam

at a nominal 6 psig, saturated.
Building No. 103 is the South Base fire station and houses an 800

pound per hour Weil-McLain steam boiler which generates steam at a
nominal 8 psig, saturated and is fired on No. 2 fuel oil.
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3.2.4

Building No. 113 is the SEAD carpenter shop and houses a Tow
pressure, low capacity Crane Company 80-Series steam boiler, which
is fired on No. 2 fuel oil.

Building No. S-142 is the SEAD NCO Club and houses a hydronic
heating system including both wall units and space heaters
suspended from the ceiling. Heat to the system is provided by a
furnace which is fired on No. 2 fuel oil.

South Base Loads

The total annual production of steam on the South Base is not
known; however, estimates of the average and peak steam demands
have been made based on existing fuel oil consumption records.

The total annual consumption of No. 6 fuel oil by the central

steam plants housed in Building Nos. 121 and 319 is estimated to

be 322,300 gallons per year before and 151,967 galions per year
after the implementation of temperature setback control procedures
currently being recommended at SEAD. Based on these fuel con-
sumption rates, the future peak steam load for the Building No. 121
central plant is 6,377 pounds per hour and the future peak steam
load for the Building No. 319 central plant is 10,624 pounds per
hour. The average steam demand for each of these central plants
is as indicated on Table 3-2.

The total annual consumption of No. 2 fuel 0il by Building Nos. 101,
103, 113 and S-142 is estimated to be 50,500 gallons per year before
and 29,159 gallons per year after temperature setback procedures
have been implemented. Based on these fuel consumption rates, the
total future peak steam load for these buildings is estimated to

be 2,445 pounds per hour and the total average steam demand for
these buildings is as indicated on Table 3-2.
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TABLE 3-2
ESTIMATED STEAM AND ELECTRICITY DEMAND

Total - Building Nos. 101,
103, 113, and S-142

Average Hourly Electric

Bldg. No. 121 Central Plant
Average Hourly Electric

Bldg. No. 319 Central Plant
Average Hourly Electric

L-¢

Steam Demand Consumption Steam Demand Consumption Steam Demand Consumption
Month (1bs/hr) (KWH) (1bs/hr) (KWH) (1bs/hr) {(KWH)
Jan 3,945 9,077 6,886 11,383 1,638 1,446
Feb 3,781 8,198 7,411 10,282 1,692 1,494
Mar 2,823 7,291 5,226 9,077 1,217 1,075
Apr 1,601 5,904 3,431 8,784 761 672
May 1,109 6,100 574 7,589 254 224
Jun 479 5,904 --- --- 72 64
Jul-Sep --- --- -——- --- --- -—-
Oct 1,109 6,100 1,294 7,589 363 321
Nov 2,533 7,056 3,077 8,784 848 749
Dec 3,365 7,291 6,227 11,383 1,450 1,279
62,921 74,871 7,324




4.0

DESCRIPTION OF THE OPTIONS

The selection of the optimum energy source(s) for the Seneca Army
Depot is based on the comparative energy savings and economics of
the options under consideration. Thus, the analysis of these
options must be done in sufficient depth to provide an accurate
assessment of the capital cost, operating and maintenance costs,
and annual energy consumption of each option while meeting the re-
quired loads.

The development of the costs for any option starts with the
definition of the system. The system components are selected and
sized based on the loads which the system must meet. A conceptual
arrangement of the facility is then developed in order to define
space requirements for site selection. Capital costs are determined
using pro~-forma proposals from various manufacturers for the major
components or systems and proven estimating techniques for auxiliary
components, systems and support facilities. Operating and mainten-
ance costs for both labor and material are estimated based on data
available from similar facilities. System heat balances are
developed and utilized to determine the annual fuel consumption of
the system while meeting the required Toads. The appropriate energy
costs are then applied to this energy consumption and all the costs
are then used to develop the life cycle costs required for economic

comparison and evaluation.

This section deals with the deveiopment of the capital and recurring
costs for each of the options. The options are defined and informa-
tion is presented to provide an understanding of the system
components and configuration. Appropriate drawings and diagrams are
included to facilitate understanding the proposed systems. Finally,
the capital cost and annual consumption are presented for each case.
The detailed economic analysis utilizing these values is found in

Section 5.
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4.1

4.2

4.2.1

4.2.1.1

GENERAL

This analysis considers several alternate designs for a central
coal-fired steam plant for each of the two bases at SEAD, as well
as various sub-options which may enhance the economic feasibility
of the option. The conversion back to coal of any existing boilers
which are realistic candidates for conversion also is considered.

In addition to the above options, which are considered separately

for each base, this analysis compares the design of the coal-fired
steam distribution system to a similar high pressure/high temperature
hot water distribution system at the North Base and compares the
design of a direct burial distribution system to a heating channel
distribution system at the South Base.

NORTH BASE

Base Case

This case considers that the existing central steam plant in
Building No. 718, its associated steam distribution system(s),

and the individual heating plants located in Building Nos. 729,
802, 805, 810, 812, and the Tennis Bubble will be maintained in a
good, operable state, assuming that all practical energy conserva-
tion measures developed by the basewide energy studies have been
implemented.

The existing base case steam and condensate distribution systems
are as shown on Exhibit IV-1.

Economic Life of Existing Systems

Based on observations made during a field survey of the North Base
area, and applying the assumption that the equipment in the buildings
in the Q-Area is of similar age and condition as in the rest of the
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4.2.4.2 Energy Analysis and Capital Cost

Based on the fuel consumption data in Table 4-1 and assuming

that coal with an HHV of 12,500 Btu per pound is to be con-

sumed by the new central plant and that the boiler efficiency
will be 80% rather than the 70% assumed for the conventional
coal-fired boilers of the same size, the annual coal consumption
for this plant will be 1,133 tons. The annual limestone con-
sumption of the plant will be 283 tons. The total electricity
consumption will be 889,103 KWH per year as indicated on

Table 4-3. The initial capital expenditure for the central plant
is estimated to be $4,091,492 in December 1980 dollars.

4.2.5 Suboptions

The use as a supplemental fuel of wood, biomass and refuse
derived fuels was considered in order to identify their potential
for increasing the economic feasibility of a central steam plant.

Since significant modifications would have to be made to the
feed systems of the fluidized bed boilers and since the amount
of available fuel from these sources is limited in the area of
the SEAD, the firing of these fuels was considered onily as a
suboption to the conventional coal-fired boiler discussed in
Section 4.2.3 of this study.

4.2.5.1 Wood and Biomass

4.2.5.1.1 Mechanical Systems -- The stoker coal-fired boilers selected
for the central steam plant presented in Option 2 herein were
considered to be fired with up to a 10 percent fuel input of
wood chips and/or woody biomass. Therefore, this case assumes
a firing rate of 10 percent wood/woody biomass and 90 percent
coal on a single shift, five-days per week. The only additional
equipment required consists of two surge bins, four gate valves, two
diverting valves, and four feed chutes, all as indicated on Exh. IV-7.
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TABLE 4-3

ESTIMATED STEAM AND ELECTRICITY DEMAND
OPTION 3 - CENTRAL AFBC COAL-FIRED STEAM PLANT

Avg. Hourly Electricity
Steam Demand Consumption
Month (1bs/hr) (KWH)

Jan 6,707 90,470
Feb 7,599 81,715
Mar 5,726 87,552
Apr 4,945 69,840
May 3,417 72,168
Jun 1,545 58,320
Jul 1,400 60,264
Aug 1,437 60,264
Sep 2,200 58,320
Oct 3,489 72,168
Nov 5,291 87,552
Dec 6,291 90,470
889,103
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4.2.5.1.2 Energy Analysis and Capital Cost -- Based on the fuel con-
sumption data in Table 4-1, and assuming that 37.5 percent
moisture wood/woody biomass with an HHV of 5,528 Btu's per
pound is consumed along with the 12,500 Btu's per pound coal,
the annual wood/woody biomass consumption will be 112 tons
and the annual coal consumption will be 1,246 tons. The
total electricity consumption will be 516,264 KWH per year.
The initial capital expenditure for the new central plant is
estimated to be $3,386,261 in December 1980 dollars.

4.,2.5.2 Refuse Derived Fuels

4,2.5.2.1 Mechanical Systems -- The stoker coal-fired boilers selected
for the central steam plant presented as Option 2 herein were
considered to be fired with up to a 25 percent fuel input of
refuse derived fuels (RDF). Solid waste is collected at SEAD
only two days per week and storage of RDF for future use is not
a dependable operating method. In addition, because of the
seasonal loading of the steam plant, the total amount of solid
waste collected on SEAD (17.6 tons per week) cannot be
disposed of by the steam plant during the months of May
through October. Therefore, it has been assumed that the
firing rate of the boilers between November and April will be
25 percent RDF and 75 percent coal.

The additional equipment required for the firing of RDF as
a supplemental fuel is as follows:

Trommel Screen Discharge Conveyor
Shredder Feed Conveyor

Shredder Discharge Conveyor
Magnetic Separator Conveyor

Glass Conveyor

Two Nine-Ton Storage Bunkers

© O O o o o
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from Building No. 718 also will be used to transport HTW.

(Note that the use of this existing piping for HTW will eliminate
the future use of Building No. 718 as "back-up" capability). Due
to the difference in distribution pipeline pressure drops, it is
necessary to divide the distribution system into two subsystems,
each being supplied by different HTW circulating pumps. The
individual buildings are connected to the HTW distribution system
in paraliel. Since the system flow rate is constant, each unfired
steam generator is provided with an HTW bypass line and flow
control valve. A portion of the HTW returned to the boiler plant
is used to temper the boiler and HTW distribution system circulating
water. The remainder of the HTW is returned to the Cascade Heater.

The Cascade Heater has a multifold purpose in that it:

(1) acts as a direct contact heater used to reheat the HTW to
supply temperature; (2) supplies expansion volume for the system;
(3) functions as the system pressurizer; (4) releases entrained
air and (5) accepts system make-up water. The coal-fired, forced
circulation boiler generates saturated steam which is "dumped"
into the Cascade Heater to heat the HTW return and maintain

system pressure.

The coal handling system flow diagram is as shown on Exhibit
IV-5.

The central plant considered in this investigation includes
equipment and systems with features as follows:

(1) Three 10,500 pound per hour stoker coal-fired
firetube boilers, each with:

Combustion Controls and Flame Safeguards
Forced Draft Fan
Induced Draft Fan
Coal Screw Feeder
Ash Screw Feeder

© O O o o
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0 Cyclone Dust Collector
0 Flue Gas Ductwork and Stack
Two motor driven feedwater pumps (one standby)

Four motor driven HTW circulation pumps (two
standby, one per each size pump)

Blowdown tank and energy recovery system,
common for all three boilers

Two Cascade Heaters (one standby)
One condensate storage tank

One duplex automatic water softener, common
for all three boilers

Ash (dry fly and bottom ash) collection system

Coal unloading and storage system including
a truck weigh scale

A1l necessary boiler, distribution system, and
interface controls and instrumentation

Building foundation, structural steel and

enclosure

Compressed air system

Plant start-up fuel system
Electrical equipment and switchgear

Control room and bathroom facilities in the
boiler building

Service and fire water systems

In addition to the central plant equipment listed above, the
economic analysis includes all new piping (insulated distribu-
tion piping buried in conduit), one unfired steam generator
and one condensate receiver/steam generator feed pump package
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5.0

5.1

5.1.1

ECONOMIC EVALUATION OF THE OPTIONS

In order to properly evaluate and compare the base case at each

of the North and South Base areas at SEAD to the optional systems
as described previously, a detailed economic analysis was performed
using capital costs, fuel costs, electric costs, and operating
maintenance costs. The methods and data presented in this report
form the basis of the cost levels utilized. These costs were
combined through accepted techniques to form comparable bases.

APPROACH

The economic analysis is based on a comparison of the total life
cycle costs associated with each of the options being studied.
The methodology used to define the 1ife cycle parameters is the
criteria included in "Engineering Instruction for Preparation of
Feasibility Studies for Total Energy, Selective Energy, and Heat
Pump Systems, 1 July 1977." In addition, the criteria for the
life cycle analyses using the rate changes from 1970 to 1980 are
based on data obtained from the American Petroleum Institute,
the electric utilities in the region near SEAD, and on DOE
published rates.

Because of the duplicity of cases for the two distinct base areas
at SEAD, each area was treated as a separate analysis. In addition,
the studies comparing the high temperature water system to a con-
ventional steam heating system, and the comparison between the
direct burial distribution systems and heat channel distribution
system are included as a separate analyses.

North Base

The 25 year and 40 year total life cycle costs of the base case
and of the four optional cases are compared using the escalation
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5.1.2

5.1.3

5.1.4

rates contained in the document referenced above as well as the
rate changes experienced for the period from 1970 to 1980. The
results of that comparison are presented in Tables 5-1 through 5-4.
In addition, an analysis was performed to determine the length

of time that is required for a central coal-fired plant (Option 2)
to breakeven with the existing system, using both the COE escala-
tion rates and the 1970-1980 escalation rates. The results of
this analysis are presented in Table 5-5.

South Base

The 25 year and 40 year total life cycle costs of the base case and
of the four optional cases are compared using the escalation rates
contained in the document referenced above as well as the rate
changes experienced for the period from 1970 to 1980. The results
of that comparison are presented in Tables 5-6 through 5-9. In
addition, an analysis was performed to determine the length of

time that is required for a central coal-fired plant (Option 2)

to breakeven with the existing system, using both the COE
escalation rates and the 1970-1980 escalation rates. The results
of this analysis are presented in Table 5-10.

High Temperature Water Distribution System

In this analysis, the 25 year total life cycle costs of the central
coal-fired steam distribution system (Option 2) at the North Base
are compared to those for a central high temperature water
distribution system of identical scope, using both the COE and
1970-1980 escalation rates. The results of that comparison are
presented in Tables 5-11 and 5-12.

Direct Burial and Heat Channel Distribution Systems

In this analysis, the 40 year total life cycle costs of an under-
ground conduit system located on the South Base are compared to
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TABLE 5-1

PRESENT VALUE LIFE CYCLE COSTING - SEAD - NORTH BASE

Capital Cost

Operation and Maintenance
Cost

Cyclical Maintenance or
Replacement Cost

Fuel Cost:
Coal --
No. 6 Fuel 0Qil --
No. 2 Fuel 0il --
Wood --
Limestone --

Electrical Consumption Cost
Electrical Demand Cost

TOTAL - Present Value
Life Cycle Cost

Base Case

$ -

1,219

358

$ 7,001

($000)

Option 2
$ 3,358

2,202

58

139
73

$ 8,289

(25 Year Life/1970-80 Escalation Rates)

Option 3 Opt. 2 + RDF Opt. 2 + Wood
$ 4,001 $ 4,094 $ 3,386
2,361 2,338 2,391
58 58 58
2,152 2,146 2,366
-—- - 50

28 -— -—

239 144 139
117 151 73
$ 9,046 $ 8,931 $ 8,463
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TABLE 5-2
PRESENT VALUE LIFE CYCLE COSTING - SEAD - NORTH BASE
(25 Years Life/COE Escalation Rates)
($000)

Base Case Option 2 Option 3 Opt. 2 + RDF Opt. 2 + Wood

Capital Cost $ --- $ 3,358 $ 4,091 $ 4,094 $ 3,386

Operation and Maintenance
Cost 1,219 2,202 2,361 2,338 2,391

Cyclical Maintenance or

Replacement Cost 358 58 58 58 58
Fuel Cost:

Coal -- - 1,175 1,025 1,025 1,130

No. 6 Fuel Qil -- 2,359 S -— _— —

No. 2 Fuel 0il1 -- 1,024 - ——- - —-

Wood -- _— _— — ——— 50

Limestone -- - ——- 33 —— _—
Electrical Consumption Cost 85 316 545 329 316
Electrical Demand Cost 30 109 174 224 109

TOTAL - Present Value
Life Cycle Cost $ 5,075 $ 7,218 $ 8,287 $ 8,068 $ 7,440










































5.2.5

5.2.6

5.2.7

5.2.8

Operation and Maintenance Cost

The operation and maintenance costs are based on continuous operation
of a three-shift, seven-day week. The utility personnel work a
40-hour week and are allowed vacation and sick Teave. The annual
operating and maintenance costs for the existing steam plant have
been assumed for purposes of this study. The hourly rates for

each category of operation and maintenance personnel were provided

by SEAD. An additional 10.3 percent above the hourly rate has been
applied to cover employee benefits, such as health and Tife
insurance.

The costs and associated calculations used in deriving total
operating and maintenance costs are located in the Appendix.

Fuel Cost

The cost of fuel is based on the most recent bills and contracts
researched for the SEAD facility. The cost of fuel oil No. 6 has
been established at $0.5128 per gallon; the cost of fuel oil No. 2
has been established at $0.9675 per gallon; the cost of sized coal
for stoker firing at $54 per ton; the cost of Timestone for
fluidized bed firing at $13.25 per ton.

Cost of Electricity

The cost of electricity is based on the most recent monthly utility
cost information available at SEAD. For study purposes, the cost
per KWH has been established at $0.0274, with a demand charge of
$3.25 per KW.

Credits

A credit for Tandfill has been established for the suboptions which
utilize refuse derived fuel as an energy source. This credit is
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5.2.9

5.2.10

based on the assumption that RDF will be utilized for only six
months per year due to a low steam demand in the warmer months,
and therefore, a credit of 50 percent of the annual landfill cost
less the cost of the non-burnable refuse which will still be
hauled to landfill (assumed as 30%) will be realized. The present
annual cost is $7,800. The credit applied for RDF firing is:
(.70)($3,900) = $2,730.

Energy Conversions

For purposes of calculating energy savings, the following conversion
factors are assumed:

No. 6 Fuel 0il - 150,000 Btu per gal
No. 2 Fuel 0il - 138,700 Btu per gal
Coal - 12,500 Btu per 1b

Economic Life and Study Period

The project 1ife includes both lead time and economic—life. The
lTead time is the time which elapses between the initial investment
expenditure and the date of the beneficial occupancy; this period
is assumed to be two years. The economic life is the time in

which the asset provides positive benefit; for the purposes of this
study, economic lives of 25 years and 40 years have been assumed,
as previously discussed.
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5.3

5.3.1

ECONOMIC SUMMARY

The 1ife cycle cost analyses have identified the most economical
alternatives to meet the future energy needs of the Seneca Army
Depot and have been based on present value of investment as well as
upon operating and maintenance costs and predicted energy consump-
tion, while using escalation rates provided by the Army Corps of
Engineers and the historical rates generated in the period 1970 to
1980. The results of those analyses are presented hereinafter.

SEAD North Base

25 Year Life, 1970-80 Rates: A review of the life cycle analysis

reveals that the existing oil-fired steam distribution system(s)
produce the lowest total 1ife cycle cost (Table 5-1) with the
coal-fired central steam plant producing the lTowest total 1ife
cycle cost of the alternatives.

40 Year Life, 1970-80 Rates: A review of the life cycle analysis

reveals that the coal-fired central steam plant produces the lowest
total 1ife cycle cost (Table 5-3) with each of the alternatives
producing a Tower Tife cycle cost than the existing system.
Sensitivity analyses have been performed. The results of varying

the energy growth rates (as shown in Table 5-14) indicate the life
cycle costs are highly dependent on the actual growth rate of the
fuel o0il presently consumed by the existing system, and only slightly
dependent on the growth rate of coal.

25 Year Life, COE Rates: A review of the life cycle analysis reveals

that the existing oil-fired steam distribution system(s) produce
the lowest total life cycle cost (Table 5-2) with the coal-fired
central steam plant producing the lowest total 1ife cycle cost of
the alternatives.

40 Year Life, COE Rates: A review of the life cycle analysis reveals

that the existing oil-fired steam distribution system(s) produce the
Towest total life cycle cost (Table 5-4) with the coal-fired central
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12-9

BASE CASE
OPTION 2

OPTION 3

OPTION 2 + RDF
OPTION 2 + WOOD

TABLE 5-

14

SENSITIVITY ANALYSIS
SEAD NOTH BASE

(40 Year Life/ 1970-80 Escalation Rates)

($000)

Life Cycle Coal Increased Coal Decreased 0i1 Increased 0i1 Decreased
Costs From From 10% to 11% From 10% to 9% From 11% to 12% From 11% to 10%
Table 5-3 (0i1 - 11%) (0i1 - 11%) (Coal - 10%) (Coal - 10%)
$ 10,963 $ 10,963 $ 10,963 $ 13,466 $ 9,080
10,195 11,204 9,421 10,195 10,195
10,750 11,633 10,074 10,750 10,750
10,623 11,503 9,948 10,623 10,623
10,273 11,243 9,528 10,273 10,273



5.3.2

steam plant producing the Towest total life cycle cost of the
alternatives.

Breakeven Analysis: The analysis presented in Table 5-5 indicates

that the central coal-fired steam plant would become cost effective
compared to the existing oil-fired plants after a period of 34.4 years
based on the 1970-80 escalation rates, or after a period of 65.6

years based on the COE escalation rates.

SEAD South Base

25 Year Life, 1970-80 Rates: A review of the Tife cycle analysis
reveals that the existing oil-fired steam distribution system(s)
produce the lowest total life cycle cost (Table 5-6) with the coal-
fired central steam plant producing the lowest total life cycle
cost of the alternatives.

40 Year Life, 1970-80 Rates: A review of the life cycle analysis

reveals that the existing oil-fired steam distribution system(s)
produce the lowest total life cycle cost (Table 5-8) with the coal-
fired central steam plant producing the Towest total life cycle

cost of the alternatives. Sensitivity analyses have been performed.
The results of varying the energy growth rates as shown in Table 5-15
indicate that the life cycle costs are highly dependent on the

actual growth rate of the fuel o0il presently consumed by the existing
system, and only slightly dependent on the growth rate of coal.

25 Year Life, COE Rates: A review of the life cycle analysis reveals

that the existing oil-fired steam distribution system(s) produce
the lowest total life cycle cost (Table 5-7) with the coal-fired
central steam plant producing the Towest total life cycle cost of
the alternatives.

40 Year Life, COE Rates: A review of the Tife cycle analysis reveals

that the existing oil-fired steam distribution system(s) produce the
Towest total 1ife cycle cost (Table 5-9) with the coal-fired central
steam plant producing the lowest total Tife cycle cost of the
alternatives.
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