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1. EXECUTIVE SUMMARY

An economic analysis was performed to evaluate a proposcd
industrial process heat (IPH) system for poultry processing at

the Ceneral Poultry facility at Heliopolis, Cairo.

Two collector systems of area 4,000 sq.ft. and 3,200 sq.1t.
were evaluated.  Boecause  of ditfferences in assumptions in cost
estimation, EEA and Lockwood Greene Engineers submitted separvale

Cost estlmates.

The Lockwood Greene Engineers estimates were based on a
4,000 sq.ft. collector area with a variable cost of $55.00/sq.f¢t.
and a fixed cost of $39,186.00 with an energy savings of 342

barrels of oil eguivalent.

EEA estimates provided data both for 4,803 and 3,200 sqg.ft.
of collector area. Fach size category had a variable cost of
$25.81sq.fc. for the REFT project and $22.21/sq.ft. for locally
manufacctured collector systems. Fixed cost estimates were
523,995 for the 4,800 sq.ft. area and S17,432 for the 3,200
sqg.fn. area. The EEA estimates showed an energy saving of 394
amd 295 barrels of oil for the 4,000 and 3,200 sq.ft.

col lectors, respectively.

A benefit cost analysis methodology was employed to perform

the economic analysis.
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A $35.00/barrel of light heating oil was used as the price
of enerqgy saved by using the solar thormal system. This price
was escalated at 2% per year. Also, an oil price of $25.00 per
barrel was used for sensitivity analysis in order to account

for the current downward trend in oil prices in the world marketc.

The economic analysis considered the following scenarios:

o) A 4,000 sq.ft. collector area at a price of
$55.00/sq. ft.

0 A 4,000 sq.ft. collector area at prices of
$25.81/sq.ft. and $22.21/sq.ft.

o A 3,200 sq.ft. collector area at prices of
$25.81/sq.ft. and $22.21/sq.ft.

o) A flash tank system.
o A condensate return system.
o) A 4,000 sq.ft. collector area priced at $55.00

per s¢g.ft. combined with flash tank and condensate
return systems.

o A 4,000 sq.ft. collector area priced at $25.81
per sq.ft. and $22.21/sq.ft. combined with flash
tank and condensate return systems.

o A 3,200 sq.ft. collector area priced at $25.81

per sq.ft. and $22.21/sq.ft. combined with flash
tabk and condensate return systems.
Results of the economic analysis showed that none of the

candidate solar thermal systems are economically viable.

A sensitivity analysis was alsc performed by decreasiag
collector price by 20%, 40% and 60%, or to $20.00, $15.00 and

$10.00/sq.ft. Results of the sensitivity analysis indicated that
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the flat plate collectors will not be economical unless prices

fall to $10.00/sq.ft., and this applied only to the 3,200 sq.ft.

category.

A separate analysis was also carried out on the economic
performance of the solar thermal system combined with flash tank
and condensate return systems. Results of the analysis showed

that the combined system was economically viable.

The design, operation, maintenance, and repair experience
with solar thermal systems that will be obtained through this
field test to form a strong technical base for the design and
application of other renewable energy technologies is an important

factor which has not entered into the benefit cost calculation in

kthis report.

These additional factors need to be considered seriously in

the go-no-go decision of this field test,
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2. INTRODUCTION

The Egyptian Electricity Authority (EEA), the United States
Agency for International Development (USAID/Cairo), and a group of
U.S. Consultants form a team responsible for the performance,
conduct and management of the Renewable Energy Field Testing
(REFT) Project whereby eleven systems are field tested for

°renewable eneryy applicaticns in Eqgypt.

These field tests include the use of solar thermal, photo-
voltaic and grid connected wind form systems for industrial
process heat, water pumping, ice making desalination, and grid

connected electricity generation.

The project has broad objectives to investigate selected

renewable energy options to:

o) Comprehensively strengthen Egyptian technical
and institutional capabilities in the full
spectrum of renewable energy planning and
decision-making for technologies and applica-

cations.

o) Develop and sustain an Egyptian renewable energy

infrastructure through the establishment of data



bases, information systems and organizations
that effectively serve both the public and

private sectors.

o Design, install, operate and evaluate a series
of renewable energy field tests which utilize
commercially available technologies in appli-

cations having potential for widespread use in

Egypt.

(o} Conduct a formal management and technical
training program, both on-the-3job and
specialized, and establish an intensive

information dissemination program.

The Market/Economic Analysis Task is one of the
supporting activities that will provide useful information
tor the accomplishment of the proposed project objectives.
The Market/Economic Analysis Task is set up to accomplish

the following objectives:

o} Evaluate the economic performance of candidate
rerewable energy technology/application systems
in the field test program in the Egyptian

economy.
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Identify non-technical bottlenecks that could be

encountered in the dissemination and wide use of

renewable energy technologies.

o} Estimate the market environment in Egypt under
whict the supply of and the demand for pre-

selected renewable energy technologies will be

transacted.

o Identify policy issues such as enerqgy prices,
incentives, tariffs and regulations that could
be modified, instituted and/or removed to
enhance the establishment cf a true economic

- cost of energy resources.

o Determine the economic environment under which
investment decisions could be made for the
widesprecad use of similar renewable energy

technologies in Egypt.

o} Train Egyptian counterparts with the capability
of performing market and economic assessments of

similar energy projects.

The Market/Economic Analysis Task is performed in two

parts. The first'part is the Pre-RFP Market/Economic Analysis.

This activity will perform a site specific Market/Economic



analysis of a particular field test in order to provide decision
makers both at EEA and USAID/Cairo with infermation on the
financial and economic viability of the proposed field test.
This information is required as one of the pieces of information

for a go-no-go decision on the issuance of an RFP.

The second part performs a market/economic analysis of

specified renewable energy technologies throughout Egypt in

industrial sectors represented by the eleven field tests.

This report represents the first part, the Pre-RFP
Market/Economic Analysis for a field test designed to test the
technical and economic viability of the use of solar industrial

process heat (IPH), flash tank and condensate return systems for

poultry processing.



3. BACKGROUND

The proposed site for Field Test #3, Poultry Processing, is
at the General Poultry Corporation (GPC) plant, Heliopolis,
Cairo. The plant employs 380 persons and slaughters 6,000 birds
per hour, between 7 and 9 hours each day for 330 days a year.
When the modernization process of the facility is completed, GPC
will be able to process 80,000 to 100,000 birds per year. This

plant produces approximately 30 percent of the poultry sector's

annual production.

Each day 5 metric tons (5,000 kg) of dead birds are also
processed in the rendering cookers in addition to waste parts

from the production line.

FFnergy Resources

The poultry processing plant meets its energy needs from
the national qgrid for electricity, and mazout for its boilers to

produce steam.

The plant has three boilers, two of which hLave a capacity
of 2,000 kg/hr each and one boiler with 4,000 kg/hr. Annual

energy consumption for the plant is 31,684 x 104 kg of steam and

3

7,920 x 107 kwh of electricity.



Objectives of Proposed Field Test Site for IPH System

The primary objectives of this field test are to provide
FEA with practical working experience using Solar Thermal
Industrial Process Heat and to provide system design and
operational training for Egyptian engineers for the purpose of
assessing and implementing similar projects throughout Egypt.
This field test will evaluate the viability of solar thermal
industrial process heat, with steam flash tank technology and
steam condensate return systems, for the poultry processing

industry.

The application of solar IPH, flash tank, and condensate
return systems for poultry processing at Heliopolis will serve
as a demonstration of the capability of the combined technology
of industrial process heat to reliably supply significant
amounts of energy at other poultry processing facilities. It is
important that this field test be designed to distinguish
between the performance of the solar IPH and the performance of
the flash tank and condensate return systems so that each can be

evaluated for other applications.



4, ECONOMIC ANALYSIS

Objective

The objective of this analysis is to evaluate the economic
viability of a solar thermal system for providing industrial
process heat for poultry processing at the General Poultry
Corporation plant at Heliopolis, Cairo and to determine whether
or not an investment in this field test would result in the
acquisition of useful information and know-how, not only
technical, but also managerial and institutional, so that such

experiences could be duplicated throughout the economy of Eqypt.

Research Methodology

The method of analysis selected for accomplishing the above
objective is the standard benefit cost analysis used in project
evaluation. A benefit cost analysis involves first the pooling
of anticipated benefits and costs (direct and indirect) result-
ing from the project throughout its economic life. The streams
of benetits and costs are then expressed in present value terms

using a common numeraire (a discount rate).

From this, the following evaluation characteristics can be

calculated.
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The Net Present Value (NPV) is the difference between the sum of

the discounted stream of benefits and the sum of the discounted

stream of coOsts, discounted by & given discount rate,

The Payback Period is the number of years it takes a project to

generate sufficient benefits to cover its cost, or the number of
years it takes the net present value to change from a negative

to a positive value.

The Internal Rate of Return (IRR), sometimes called the economic

rate of return, is that discount rate that would equate
discounted benefits to discounted cost or reduce the net present

value to zero,.

Benefit-Cost Ratio (B/C). This is the ratio obtained by

dividing the discounted value of all project benefits by the

discounted value of project costs.

Simple Payback. This is a rule of thumb method used by investors

ro see if a particular financial venture is worth investing in -
or not. The simple payback is calculated by summing up all
capital and cperating cost and dividing that sum by the value of
the first full year's benefit. 1In the private sector in most
industrialized countries a simple payback of 3 to 5 years is

expected. With renewable energy technology, a simple payback of

11



7-9 years is usually admissible. The inverse of the simple pay-

back ( 1 _ )is the rate of 'return on investment (ROI).

simple payback

Figure 1 shows a schematic presentation of the benefit cost

model.

The net present value is calculated using the following

relationship:

Net Present Value (NPV) = (Present Value of Benefits) -

(Present Value of Costs)

Mathematically it is expressed as:

N
P
| E*% S 5
NPV=;Z- . .
~ (l+p)t (l+r)! (1+m)?
i=1
where,
N = Useful life of the project in years
Co = Initial capital cost including construction
PE = Price.of energy escalated at the rate of
(l+e)
OE = Quantity of energy produced in barrels of oil
equivalent
Ci = Annual operating and maintenance cost
r = Rate of return
e = Annual escalation rate for enerq, price.

12
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Assumptions

The eccnomic analysis of the IPH -ystem is based on the

following assumptions:

o All enerqy conversions are made into barrels of
oil equivalent where one metric ton is equi-

valenct to U.S5. 7.33 barrels.

o Price of oil is valued at USS 35/barrel of light
heating oil escalated at 2% per year. This
price level may not be indicative of the price
of oil that is rapidly changing at present.

This price level was selected at a time when the
price of oil was stable at or above US$
30.00/bbl. Tt should be noted that the analysis
in this study is to look at what may happen in
the long-run during the 1980s and 1990s. As
such, the analysis should not be affected by
what happens to commodity prices in the spot
market in the very shcrt-run. A revision of the
price of oil in the analysis may be appropriate

when the price level stabilizes.
o A disconnt rate of 10% is used. This is the

opportunity cost of money in international

credit markets such as the World Bank.

14



o] Hardware is assumed to have a salvage value of
108 at the end of the life of the system and

adjusted for inflation at % percent per year,

o The system is expected to have a life of 20
years.
o Some hardware items are purchased in Egypt. An

exchange rate of L.E. 1.35 = 0US$ 1.00 is used.

All prices are in constant USS 1985.

Data Base

Two sets of cost estimates were used in this analysis. The
first set of data was provided by Lockwood Greene Engineers for

a 4,000 sq.ft. collector area (see Appendix B).

On the basis of the best available information, Lockwood

Greene Engineers have provided the following cost estimates:

Collector Size 4,000 sqg.ft.
Prices

Variable cost $55.00/sq.ft.

Fixed cost $39,186
0+M cost 2% of total cost
Salvage value 4.2% of total cost
Energy savings 1,508 million BTU or

342 barrels of oil

Construction period 10 months
System life 20 years

15
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The second set of data was provided by EEA for two collec-
Lor sives, 4,000 sq.ft. and 3,200 sq.ft. The EEA cost estimates
also show two types of prices for each size category. The first

8

set shows a price of $25.81 per square foot of collector. This

price is to be used for collectors pruchased for the REPT
Project. The second set shows a price of $22.21 per sq.ft. which
is to be used when cevaluating IPll application elsewhere in Lgypt

(see Appendix C).

Cost estimates provided by EEA are as follows:

Collector Sizes 4,000 sq.ft.
3,200 sq.ft.

Prices
Variable cost $22.21/sq.ft. (local)
$25.81/sgq.ft. (U. S.)
ixed cost $17,432 (local)
$23,995 (U. S.)
0O + M cost 2% of hardware cost

sSalvage value
Capacity credit

Energy savings

4.2% of capital cost
$1,463

35@ bbl for 4,000 sq.ft.

295 bbl for 3,200 sq.ft.

Construction period 19 months

System life 20 years

Analysis and Results

The econcimic evaluation of the IPH system for poultry
processing was perrormed by examining the following sets of base

line assumptions:

16
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ble

or

(1]

Input

L.

$35.00/bbl of oil.

A 4,000 sa.flt.
$55.00/sq.ft.
A«

!
.o
$25

VOO sgq. e,
Al sy e,
A 3,200 e,

IS

collector arc : at a price of

collector area at prices of
and $22.21/sq.ft.

cellector area at prices of

2081/ sq. 0t and 522000 /5. L0t
A flash tank system.
A condensate return system.

A 4,000 sq.lt.
sq. ft. combine
systens.

A 4,000 sq.ft.
sqg.ft. and
and condensate

A 3,200 sq. it
sqg.ft. and
and condensate

data for the

All base line

522,

522,

collector area priced at $55.00 per
1 with flash tank and condensate return

collectcr area priced at $25.81 per
2l1/sq.ft. combined with flash tank
return systens.

collector area priced at $25.81 per
21/sq.ft. combined with flash tank
return systens.

base line analysis are presented in

analyses were performed assuming a price

The economic evaluation of all systems

were made using a discount rate of 16% although system perfor-

mances are examined at varying discount rates ranging from 0%

to 26

shown

(e}
~

at

Table 2 presents results of the base line analysis.

in

O
2%

intervals.

this table,

both the

As

4,000 and 3,200 sq.ft. collector

systems at all collector prices do not pay during their econoumic

life.

The 4,000 sqg.fc.

collector system at a price of $55.00

per sq.ft. has a simple payback of 22 years which is longer than

17
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TABLE 1
ECONUMIC ANALYSIS UF IPH SYSTEM - GENERAL POULTRY
DATA INPUT BASE LINE

(Price of 011 $35.00/bb1)

COLLECTOR SI

9
“-

~d

ITENS - 4000 sq. ft. T e3200 sq. ft.——  FLASH TANK CONRENSATE
B$55.00/Ft°  ©525.21/fFt 0522.21/F1° ©325.81/fFt% @522.21,%t° RETURH
variable cost 220,000 103,240 88,840 82,592 71,072 *, */
Fixed Cost 39,186 23,995 17,432 23,995 17,432 x, *,
Capital Cost 259,186 127,235 106,272 106,587 85,504 $23,461 $67,254
Capacity Credit 1,463 1,463 1,463 1,463 1,463 NA NA
Acquisition Cost 257,724 125,772 104,809 105,124 87,041 $23,461 $67,254
0 &M 4,992 3,065 2,645 2,571 2,209 469 545
Salvage Value 24,516 14,179 11,843 11,878 9,863 2,614 7,445

SOURCE: LBII estimates based on engineering cost data provided by EEA and Lockwood Greene Engineers.

NUTE : *; Included in Capital Costs

NA = Not Applicable



TABLE 2
ECUNUMIC ANALYSIS OF IPH SYSTEM - GENERAL PUULTRY
DATA QUTPUT BASE LINE

(Price of 11 $35.0u/0b1)

ITEMS —————4000 g, Fie—y ' o7 e—— 320§ sq. ft.—  FLASH TANK  CONDENSATE
($55.00/ 1t @$2Z .01/ ft" QSZL . T/ T1S @825 1,715 eS22.21/ft RETURN

Energy Saving 342 350 350 295 295 736 1,170

Barrels/year

Net present Value ($183,797) (326,538) 132,277) ($21,388) (3462) 233,045 3344,866

@ 10%

Simple Payback (Yrs) 22 10 9 10 8 1 2

Payback period (Yrs) N N N N N 1 3

$ Output / $ Input 0.78 1.76 2.09 1.78 2.12 15.68 5.49

Internal Rate of _*/ X 9.71 */ 9.93 34.50 70.57

Return (IRR)

SUURCE: LBII estimates based on engineering cost data proviaed by EEA ang Lockwood Greene Engineers.

NUTE : N = System does not pay during 1ts Economic Life.
*/ No estimate of IRR possible.
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the life of the syztem. ‘I'ne two size categories show simple pay-
backs of 19, 9 years and 19, 8 yeare at prices of $25.81 and

$22.21:sq.ft. vespecuively.

The net present vilues at 0% discount are negative for all
collector sizes and all collector prices, indicating that the
Tinancial benefits acceruing to the project will not be able to
offset the cost of acquisition and operation of the systoem duringg

1tz econonic life span,

The nternal rate of return (IRR) is significantly lower

rhan the lus expected cconomic rate of return or cost of credit.

Both flash tank and condensate return systems, on the other
nand, show positive results. The flash tank pays for itself in
one year.  The condensate return system pays back in three years.
The internal rate of return for both the flash tank and conden-
sate return  system are  very high:  34.50% and 70.57%, respecti-
cely, indicating very high economic gains to be realized by

tnastalling these aystens.,

The Application Review for l'ield Test $3 examines solar
thermal together wirh flash tank and condensate return system
(1ls0 refered to as waste heat recovery in this report) as a uni:
that will be 1ustalled at General Poultry. Accordingly, an

ceoncntle evaluation of the combined solar thermal plus the waste

heat recovery system was periorned.

20






TRELE 3
ECUNUMIC ANALYSIS UF :PH SYSTeM - GERERAL PUULTRY
DATA INPUT - CUMBINED SYSTEN */

ITEMS « 4600 oo, fr. y o 3200 sq. fti—yp
6555.00, 7t° P32 FiE Sl Rt esoh giiief @siiog, el

Lapital Cost *x, $ 348,439 216,467 145,524 195,63y 177,756

Acquisition Lost **y 345,439 216,467 195,524 195,539 177,756

U & M Cost 5,934 4,079 3,659 3,585 3,223

salvage Value 34,625 24,285 21,952 21,987 19,972

SUURCE: LBil estimates based on éngineering cost caia proviaed by EEA and Lockwood Greene Engineers.

RUTE :_*/ Combined System means the aggregate of soiar, flash tank and condensate return systems.
X*/ A1l cost items are aggregated and shown as a singie unit.



TAELE 4
ECONUMIC ANAKLYSIS OF IPH SYSTEM - GENERAL PUULTRY
DATH UUTPUT - CUMBINED SYSTEM

(Price of 011 $35.U0/bbl)

COLLECTOR S122

ITEMS o L5500 sy, Tt > a—— 3200 5g. fr—e

©$55.00/7t°  @525.81 10 eszz.oisitl esgs.eiotie eser.oi, gl
Energy Savings 2,254 2,262 2,¢b2 2,207 Z,207
Net Present Value @10% 402,027 551,372 575,634 556,523 577,449
Simple Payback (year) 4 3 2 3 Z
Paybpack Period (year) 7 5 4 4 4
$ output/$input 4.54 7.20 7.49 7.83 5.65
Internal Rate of
Return (1RR) 23.87 39.63 44.19 43.02 47.74

SUURCE: LBil estimates basea on engineering cost data provided by EEA ana Lockwood Greene Engineers.
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TABLE S

MOUNMIC ANALYS IS OF [PH SYSTEM - GENERAL POULTRY
PATA  INHUT SENSTTIVITY ANALYS (S

{(Price of oil @ $25.00/Tb1)

CSOLAR VOLLFCTURS . -
ITEMS
oo 2 o0 say te T R L 2 g2

e MOS0t . B SIS/t UL L4 4 T o IR £ S _”‘lﬁ‘ifff_‘,-,’ RIS 8 Stusfe.”
Variable Cost 5 A80,000 S 60,000 S 40,000 S 40,960 SoRd, 000 S44,000 S 32,000
Fixed O 5 20,176 S 20,176 S 20,176 S0, i76 520,174 S20,176 S 20,176
Capital Cos: S 146G, 174 S 80,17 S 60,176 S Iol, 136 SO, e S k4,176 S 52,176
Capacity Credit S 1,42 ) 1,465 S 1,463 S 1,401 S P,d63 S 1,463 S 1,463
Aoqulsition Cost S u4,7!3 5 76,713 SO58,713 S 99,673 S w2,713 S 66,713 S 50,713
D&M S 2,523 S 2,093 S 1,723 S 2,162 S 2,123 s 1,803 S 1,483
Salvape Values S 11,tA2 S 4,913 S h,705 S tl,161 S 9,379 S 7,596 S 5.813
Systuan Lite 20 20 20 20 20 20 © 20

SOUPCE : 1T st imates tased on OO IMr eI oSt e provided by EFA amd Touckw s a] Grooepe Enginaerg,






5. CONCLUSION

The economic analysis performned on the proposed LPH Mield
Test at doneral Poultry showad that both the 4,000 sq.ft. and
the 3,200 sg.0t. flar plate collector systems were not

ceonontleally viable.

However, the analysis indicared that when the solar thermal
system was ovaluated 1n combination with the two waste heat

ystems (flash tank and condensate return systems) the

w

LeCcovery
project was cconomically viable.  This favorable performance was

iused notr because of improvements made in cconomic efficiency

vothe solar thermat system, but rather because the economic
ciflcliency of the waste heat recovery systems Is s0 strong that
It more than offsets the poor performance of the solar thermal

susten

It should be emphasized that this analysis did not cover an
cvaluation ot wtne complete array of solar thermal systems, such
as solar collectors for domestic hot water, etc. The analysis
was Pimited to the application of flat plate collectors for
applicavion in industrial process heat of a given temperature
randge. Therefore, implications drawn from this analysis shoul.i

not be applied to other solar tharmal uses.



The economic analysis has revealed some interesting and

important economic, technical, Instituticnal and policy issues.

lt is ciear that the proposed flat plate collector systems
canthot be o expectaed te being about positive coonomic returns
alven current collector prices were evaluated on its own.

Theretfore, it is necessary that:

O Investigations be made in the technical field
to determine if the efficiency of the system
could be improved without increasing system

cost.

o The supply side of the collector market be
prepared to manufacture and supply collector

systems that are cost effective.

o} Policy makers be cognizent of the fact that the
price of flat plate collectors must decrease by
almost 6U% compared to the best case scenario as
used in this study (from $22.21/sq.ft. to $10.00 per
sq.ft.) 1n order for industrial consumers to find
it attractive to invest in solar thermal technology.
Since the market, and thus the solar thermal industry,
is at its infancy in Egypt, policy makers and the

public sector have to play a lead role in removing



barriers and providing the appropriate fiscal
or regulatory incentives to enhance the

manufacture and widespread 'i-e of solar thermal

technoloqgy.

It is the overall objective of the Renewable Energy Field

Testing Project to investigate selected renewable energy options

to:

0 Comprehensively strengthen Egyptian technical
and institutional capabilities in the full
spectrum of renewable energy planning and
Jdecision-making for technologies and

applications,

" Develop and sustain an Fgyptian renewable enerqgy
infrastructure through establishment of data
bases, informationn systems, and organizations
that etfectively serve hoth the public and

private sectors.,

a) besign, realize, and evaluate the performance of
a series of field tests which utilize commer-
cially available technologies in applications

having potential for widespread use in Egypt.

29



o Complete formal managerial ua technical training,
both on-the-job and specialized, and an intensive

information dissemination program.

The design, operation, maintenance, and repalr experience
with solar therm:t sysvens that will be obtained through this
filed rest to form a strong technical base for the design and
pplicacion of other renewable energy technologies 1s an
imporcant factor which has not entered into the beneflit cost
caleulation 1n this report. These additional factors need to be

considered seriously for the go-no-go decision.
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APPENDIX A



TALLE Al

For Case of:POULTRY 4000 SQ FT £55%.00/FT 5Q us MANUFACTURED LGE ESTIMATES

Assuning Oil Escalation Kate o?f : 2.0%
Saved Value cf
Capital COperating Cost of 0i)l Fuel Uscda Fuel tnergy Saved Annual Cash FPlow Discounted Cash Plow (NPV) 8 1 =
Cast Cost S/Bol. {Bbl) Cost Equiv. tnergy Cnst Current $ 43 Bt 10t 12%
s=mmeszi: mmmozzmoo as == == P smmam e Semuozma= - = cemme o S P == ==_
Acgulisitin 7257,724
Transpor: Sl
Construct-on <:
Interconnection oo
Total $257,724 S&: $35.30 o] Su %7 51,998 Selo,Su {32%6,%9u1) (S250,%61) (5256,561) {%5256,54a1) (S256,541)
Sou 3,9 $3£.70 0 S0 342 5.7 203 S3,992 $7,211 (5249,621) (S249,878) (5250,000) ($2%0,117,
s 54,9 S16.41 [+] SuL 342 St t5a $3,992 $7,462 (9242,723) (9243,481) (5243,833) {$244,165,
U $4,9 $37.14 0 S0 342 512,703 CA,992 $7,711 {523%,868; $237,360) (5238,040) (S23B,6ED,
5C 54,9 $37.89 0 S0 332 $12,94%7 $4,992 $7,965 (5229,060) (5231,506) ($232,600) (S233,81%;
S0 $4.,9 Sle.64 o S0 513,216 $4,992 S3,224 (5222,300)  ($225,90v) (S227,494) ($228,957.
gL $3,970 $1315.42 4] S0 513,483 53,9928 S8,488 {S215,592) (5220,560) {S222,702) (5224,65;
Su 54,92 $540.20 o S0 $13,7%¢C 3,942 8,758 (5208,937) (5215,450) {5218,208) ($220,690;
<o $4,59%32 S4l1.01 3] S0 Sl4a,02% $4,4992 $9,0133 (S2C2,336) {($210,%70) (5213,554) (S217,042;
°G S4,35:2 S41.B3 0 So 514,305 54,592 $9,3113 ($19%,793) {S205,911) ($5210,0645) (S5213,683)
S0 34,900 542.6% 4] S0 S14,591 54,992 59,599 (S1A9,108) (5201,464) (5S206,344) (S219,531;
o $3,9751 5$541.5 0 50 S14,881 4,992 9,851 (S182,883) (Si97,2:2 ($202,877) ($207,749,
S $4,952 ) 0 SQ S15,181 54,992 $10, 189 (5176,519) (9193,176; (5199,630) {520,134,
s S4,952 S3 s 50 S15, 484 4,992 510,492 (s5170,218) (5189,318) ($196,551) (S27:,729,
S0 $%,052 S Q S0 515,794 24,9492 $10,802 {S$163,930) ($185%,640; (S193,7486) ($20C,519
ST 94,5372 S+ 0 S0 Si6, 111G Si,492 $il, 118 (S157,806) (5182,139) (S191,085) (S196,48¢;
cu $1,332 S 0 S Sle, 432 54,7992 S11, 440 {S151,698) (S178,794u) {S188,59%) (S196,622,
SO S4,552 $4s.01 [ SO S16,761 94,992 S11, 769 ($145,6%06) (S175,61%; (5186,247) ($194,903;
Su 94,902 $39.99% Q SO S17,09¢ $4,992 $12,101¢ {S139,681) (S172,580v) (5184,090) (S193,333,
<y $4,7%7: 230,99 [s} S0 S$17,438 54,992 $12,44 (S132,774) (S1€9,702; (S182,055) (5191,8a9:
$24,516 $4,9332 2.0 Q SO 342 $17,787 $i9,L08 (S11,721) {S139,1213) (S172,217; (5183,797) {S193,104,
aa o emm e ceis  mmmane e —mmmme e mws s mmmm mmmee -
S28z,249 Slou, <7 4] S0 6,897 $248,65. $382,912 (S#3,2¢1;




TABLE AL (o

BENEFIT-COSTS TABLE (Calculated)

ey

Internal Rate of Return ERR

PV of PV of B/C
Renefits Costs NPV Ratio
$298,651 $382,912 ($84,261) 0.78
$241,395 $356,681 ($115,286) 0.68
$198,464 $337,588 ($l39,123) 0.59
$165,807 $323,458 ($157,651) 0.51
$140,611 $312,828 ($l72,217) 0.45
$120,903 $304,700 ($183,797) 0.40
$112,652 $301,350 ($188,698) 0.37
$105,281 $298, 385 ($l93,104) 0.35
$98,676 $295,751 ($197,075) 0.33
$92,735 $293,402 ($200,653) 0.32
$87,386 $291,301 ($203,914) 0.30
$82,546 $289,413 ($206,867) 0D.29
$74,164 $286,172 ($212,008) 0.26
$67,196 $283,504 ($216,308) 0.24
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ASSUMPTIONS

}

Capital Costs:

Acquisition $257,724
Transportation S0
Construction SO
Interconnection $O0

TOTAL (Cap.) $257,724
Construct Time 10 months

Operating and Normal Maintenance Costs:

Operating Cost $4,992 /year
Operating Lifetime 21 years

Major Equipment Repair,‘Replacement:

Replace Zost $24,516 /period
Replace Period 20 years

Contd L)

Price of 0il $35.00 /bbl (yr.

0il Escalat. 2.0%/year

Enrgy Savngs 342 bbl/year
Fuel Use 0 bbl/year

1)
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TABLE A2

ror Case of:POLLTRY 4060 5 F7 @$2I.81/5% 77 =z£A ESTIMATES REFT
Assuring D1l Escalation Rate of Z.ux

Saveg vaiug of
Caniral Uperating Cost of Oil Fuel Uses Fuel Eneray saved Annual  Casn Flow Diccounted Cash Fion (NPV) @ =
Los? Cose $/kol. {Bzly Loct zauiv. chneryy Lost  Lurrent § 42 8% 104 fx
Acquisiiier $125,772
Transpor . $0
Construectiorn sG
Interconnection $0
Total $122,772 $511 $33. 00 0 $0 S8 $2, 042 $125,283  (3124,261) (5124,241) ($12h,241) ($124,241)  ($124,241)
$0 $5,065 $:2.70 0 $0 330 $12,473 $3, 065 §3,430  ($115,174)  ($115,510) ($115,668) ($115,822)
$0 $3,063 $35. 41 0 30 3% $12,745 $2, 065 $9,680  (3i0g,2z4; ($107,211) ($107,669) ($108,103)
$0 $3.065 $37. 14 0 $0 330 $13, 000 $3,063 $5,935 (s97,392)  ($93,324) ($100,204) {$101,033)
$0 3,089 $37.89 0 $0 3% $13,200 $3, 065 $10,195 ($84,678) (891,831}  ($93,241)  ($94,554)
U $3,0635 $36.64 0 $0 330 $13,325 $3,065 $10, 460 (880,080  (384,712)  ($86.746)  ($68,619)
$0 $3, 065 $39. 42 0 $0 250 $13,795 $3, 065 $10,730 ($71,600)  ($77,350)  (sB0,689)  ($83,183)
$0 $3, 055 $40, 20 0] $0 350 $14,071 $3, 065 $11,006 ($63,238) (871,328}  (875,041)  ($78,204)
$0 $3,065 $41.01 i $U 350 $14,353 33,065 $i1,208 ($54,988)  ($65,429)  ($89,775)  ($73,645)
30 $3, 065 $41,83 0 $0 330 $14,640 $3, 063 $11,378 ($46,838)  ($39,639)  ($64,B67)  ($69,471)
$0 $3, 065 $42. 66 a $0 330 $14,933 $:,CRS $11,868 ($38,838)  (854,142)  (860,291)  ($65,650)
$0 $3,065 $43, 52 9 $0 350 315,231 $2,085 $12, l6b {$30,933)  ($48,924) (356,027  ($&2,152)
50 $3,085 $44. 39 ¢ 30 350 $15,338 $3,065 $12,471 - ($23,146)  ($43,971)  ($32,053)  ($58,951)
1] $3,063 $45.28 G 30 350 $15, 847 $3,065 $i2,782 (813,470)  ($39,272)  (34§,351)  ($38,022)
30 $3,065 $4¢c. 15 G U &0 $i6, 164 $2,065 313,039 {87,905)  ($34,812)  ($44,501)  ($53,342)
30 $3,083 $47.11 0 30 350 $ic, 487 53,065 $i3.42¢ (3433} ($30.581)  ($41,688)  ($50,890)
30 $5, 083 $48. 02 0 HU 350 $1z. 817 $2. 065 812,752 3c, 833 (326,267 ($38,695)  {848,647)
10 $5, 065 $4%.04 ¢ S 350 $17, 152 32,065 31., 088 $ly, 122 (822,755 (335,908  ($4E,535;
$U $2. 085 349,95 0 B0 R $17,4% 3,065 314,431 $21, 245 ($19,148) (332,313} ($44,718:
50 $3,ues Su.9c G 3u 3G $17, 848 53,065 14,781 828, 261 ($15,723)  (330,8%6) (343,002,
(314,179 RO $52.Gi g U 350 $1c, 203 (311, 114; $25,317 341,641 ($3,433 ($22,338) (834,983
$111.953 30..d 30 05 3305,537 £:75. a0d 30,033



TRBLE AZ (Contd.)
ASSUMPTIONS TABLE BENCFIT-COSTS TABLE (Calculated)

Ecoromic and Financial Areiysis for Enercy investments — Ecypt EER
y b Cyf

Lap.tal Costs: berefit Larameters: internc! Rate of keturn ERK
Acquisition $125, 772 Frice of 0il $35.9( /bbl {yr. 1)
Transportation $U 011 Escaiat. Z.(Xfyear Disc, PV of PV of B/C
Consiruction $0 Rate serefits Costs NN Ratio
Interconrect 1on $0 Enrgy Savnge 354 bbl/year ===
Fuel Use C bbl/year 0X  $305,637 $172,404 $132,233 1.76
TOTAL (Cap.} $125,772 2 $247,042  $)66,858 $80, 164 1.48
4 $203,107  $161,466  $41,641 1.2
Construct Time 10 months ‘ bx  $165,685  $137,017 $12,655 A
Bx  $143,900  $153,333 ($9,435; 0.94
Operating and Norsal Maintenance Costs: 10X $123,731 $150,269 ($2£,5338) 0.8
X $115,287  $148,932 {$33,645) 0.77
Uperating Cost  $3,065 /year 124 $107,74%  $147,707 ($39,963) 0.73
Dperating Lifetime 2! years 13X $100,985  $146,583 ($43,599) 0,69
14 $94,909  $145,551 {$30, 642) 0.65
Major Equipwent Repair/Replacement: : 152 $89, 431 $144,601 {$35,171) 0.62
16X $BA, 477 $143,726 (59,249 6.59
Replace Lost (si4, 179} /period 18% $75,895 $142,171 {$66,272) 0.33
replace Pericd 20 years ‘ 20K $08, 768 $140,838 ($72,070) 0. 43

r-
L}
3
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For Case of :POLLTRY SOLAR w00 33 FT ¢$&2Z. 21,5H 57 E2 ZSTIMATES LOCALLY MANUFECTURED

TABLE AS

nssuning 211 Eecalation Rate of L Uk
Saved Vilue of
Capital Operating Cost of 0il Fuel Lsec Fueil Ereroy Saveqa frnual  Casn Flow Biscourted Casn riow (NPV) @1 =
Cost Cost $/Bbl. {Bblj Lost Zouiv. Erergy Cost Current ¢ 4% 8x 10% 12x
Acguisition $104,809
Transport S
Construction $0
Interconrec: ion $0
Total $104,809 $44] $35. 00 0 $C¢ S8 $2, 042 $103,250  ($103,203) ($103,208) (8103, 208} {$103,208) (8143, 20B)
$0 $2,645 $35.70 0 $0 350 $12, 499 $2, 545 £9,850 1893,737)  ($94,088)  ($34,254)  ($94,414)
$0 $2, 645 $35. 41 0 $0 350 $12,745 $2,545 $10, 10y ($84,339)  ($85,429)  ($85,307)  ($66,362)
$0 $2,645 $37. 14 0 $0 350 $13,000 $2,645 $10,3355 {$73,134)  ($77,209)  ($78,127)  ($76,332)
$0 $2, 6435 $37.89 0 $0 350 £13,260 $J, B4 $10,615 ($65,120)  ($65,407) (870, "7)  ($72,245)
$0 $2,645 $38.64 0 $0 350 $13,525 $2, 645 $10, 880 (57,178)  ($62,002)  (364,.51.  (%66,072)
$0 $2, 643 $39. 42 0 50 350 $13,795 $2, 643 $11, 150 ($48,363)  ($54,373)  :357,827)  ($60,423)
80 32,643 $40. 20 g $0 330 $14,071 $2, 645 $11,425 ($39,682)  ($48,308)  ($51,964)  ($55,254)
$0 2,645 $41, 01 0 $0 350 $14,353 32,645 $11,708 (831,127)  ($41,983)  ($46,502)  ($50,526)
S0 $2,645 $41.83 0 30 35 $14, 640 $2,b45 $11,995 {$22,700)  ($35,382)  ($41,415)  :$4h,200)
$0 $2,645 $42. 66 0 $0 350 $14,933 $2, 645 $12,268 1$14,399)  ($30,281)  ($36,677)  ($42,244)
$0 $2, 643 $43.52 0 $0 330 $15,231 $2, 645 $12,556 (85,223)  {924,893)  (832,2B6)  ($38,626)
$0 $2,645 $44. 39 0 $0 335 $15, 936 $2,645 $12,891 $1,829 ($13,773)  (528,158) (835,317
$0 $2, 645 $45.28 U] $0 330 $15, 847 $2, 645 $13,202 $9, 757 (¢14,319)  ($24,334}  {$32,291)
30 $2, 645 $46. 18 ¢ $0 35 $16, 164 $2, 645 $13,519 $17, 564 {$10,317)  (820,774)  {$28,529)
0 $2, 545 $47.11 0 $0 330 $16, 487 $2,645 $1Z,842 $23, 250 ($5,333)  (e17,461)  ($25,796)
$0 $2, £45 $48. 05 ¢ $0 35 $16,817 32,645 $14,172 $32, 816 {$1,8le)  (814,377)  ($24,665)
%0 $2, 643 $43.01 0 $0 350 $17,153 $2,545 $14,508 $40, 264 $2, 105 ($11,506)  (s22,572)
$0 $2, 645 $49. 93 0 $0 350 $17,49 $2,645 $14, 651 $47,595 $5,821 (8E,835)  ($20, 540)
$0 $2, 6435 $5(. 33 v 30 350 $17, 840 2,845 $15,208 $54, 610 $9, 343 t$6,350)  ($16,875)
{$11,343) $2, 645 $52.01 G $0 350 $18, 203 139, 198) $27, 401 $67,316 $15, 222 192,277 (816,035)
£32,366 853,341 ¢ 11 7,US8 8505, 637 §lab, 207 3159, 530

A-6



ASSUMPTIONS TRELE

Econce:C and Firanclal Analysis for Energy investments -- zgypt EEA
Capizai Losts: zenefit Farameters:
Aou_iition $1o+. 805 Price of 01l $35.00 /bbl tyr. 1)
Transportztion ¢ 01! zscalat. 2.0%/year
Construction $G
interconnection 3 Enrgy Savngs 3% tbl/year
ruel Use 0 bbl/year

TBTAL (lap.! $104,380%

Construct Tize 10 zconths

Operating and horaal Maintvarance Costs:

Cperating Cost  $c,84% ¢vear
Qperating Lifetime 21 vears

Major Zquipmer: Recair/fediicement:

Rectace Lost ($l1.3-1/3c8r100

NEZIACE rErIIE

I. vears

)

TABLE A3 (Contd.)

7

BENEF IT-COSTS TABLE (Calculated)

bisc.
Rate

50w

6%

8%
10%
1%
12x
13%
1a%
152
16%
15%
fu

Internal Rate of keturn 9.71%
PV of PV of

Benafits Costs NPV
$30S, 337 $146, 307 $153,330
$247, 042 $140, 529 $106,512
$203, 107 $135,791 $67,316
$169, 885 $131. 3935 $37,750
$143,500  $128,078 $15,222
$125,731 $126,008 {$2,277)
$115,287 $124, BA4 ($9,557)
$107,764 $123, 779 {$16,035)
$100, 985 $122,803 ($21,818)
334,503 $121, 906 {$c6,998)
$49,43! $121,082 ($31,632)
384,477 $120,323 (835, 846}
§75.85% $118,97¢ {$43,075)
365, 708 $117,801 {$49, 0531

Ratio

2.0
L%
1.5
1.3
L2
0.9
0.92
0.87
0.82
¢.78
0.74
0.7

-

0.04



For Case of :POULTRY 3CLAR 2200 3G FT #$25.81/S0 FT ZEZd ESTIMATES REFT

Assuming U1l cecaiation Rate or . 0n
Savad Vaiue or
Capitzl Operating Cost of (Uil Fuel Used fugl Zrergy Saveg Anreal  Casn Flow Discounted Cash Filom (WPV) @) =
Year Lost fost $/Bbi. {Bbli Coet Ezerv, Energy Cost  Current $ 4% g1 10% 122
i HAcguisition $10Z,124
1 Trarsport $0
1 Construction $0
! Interconrection $U
1 Total $105,124 $429 $35.00 0 30 49 $1,721 $105,303  (4103,832) ($103,832) {$103,832) ($i03,B832) ($103,832;
2 $0 $2,571 $35.70 0 $9 295 $10,532 $2,571 $7,9¢61 ($96,177) {895,461  ($96,593)  ($9R,724)
3 50 $2,571 $3b. 41 0 30 295 10,742 $2,571 $8,17i ($88,622)  ($83,455 689,842  (%90,210!
4 30 $2,571 $37. 14 0 $0 255 $10, 357 $2.571 $8, 386 ($81, 165)  ($82,796)  ($B3,541)  ($84,241)
3 $0 $2,571 $37.89 0 $0 295 $11,176 $2,571 $8,605 (873,812}  (£76,473)  477,664)  ($7B,772)
) $0 $2,571 $38. 64 0 $0 295 $11, %0 $2,571 $4, 823 (866, 553)  ($70,563) 1870 182)  ($73,763)
7 $0 $2,571 $39. 42 0 $0 295 $13,628 $2,571 $9, 057 (859,398)  {$h4,758)  (S67,.77)  ($69,174)
8 30 $2,571 $40. 20 0 $0 225 $11,3860 $2,571 $9, 285 (832,229 (559,237 %62,303)  (%$64,973)
9 $0 $2,371 $41.01 0 $0 235 $12,097 $2,571 $3,3526 (942, 378)  (¢34,191)  (s57,833) (%61, 129)
10- %0 $2,571 $41.83 ] $0 235 $12,333 $2,571 $9, 768 {§J8,5137  ($43,304) (833,716}  ($57,602)
11 $0 $2,571 $42.66 0 $0 295 $12,586 52,571 $10,015 - ($31,749)  ($44,665)  ($49,833)  ($54,378)
12 $0 $2,571 $43.52 0 $0 233 $12,83 $2,971 $10,267 ($c3,080)  (340,262)  ($46,256) (851, 426)
13 $0 $2,571 $44.39 ¢ 16 295 $13,035 $2,571 $10,524 ($18,507)  ($35,0B3)  ($42,903)  ($48,725)
14 $0 $2,571 $45.28 7 $0 295 $13, 35 $2,571 $10,785 (¢12,029;  (332,117)  {$39,779)  {$46,253)
13 $0 $2,571 $46. 18 ¢ 30 235 $13,.624 $2.571 $11,053 ($5,047)  ($28,354)  ($36.869)  ($43,992)
15 $0 $2,571 $47.11 v $0 295 $13,896 $2,571 $11,325 £642 {s¢4,784)  (334,157)  ($41,923)
17 ${ $2,571 $48. 05 u 30 295 $14,174 32,571 $11,603 36,837 {1,357 1821,632)  ($40,030)
i8 $0 $2,971 $49. 01 0 $0 2335 $14,457 $2,571 $11,686 $12,53¢ (s18,i84)  (s23,281;  ($28,299)
13 $0 $2,371 $49.99 a 30 295 $14, 747 32,571 $12,176 $18.349 (815,137 {s27,081)  ($36,716)
cU $0 $2,571 $30.99 ¢ 0 295 $15, V42 $2,571 312,471 $24, 566 t$12,246)  1%25,092) (933,206}
21 ($11,878) 82,571 $32.01 v $0 2935 $15,34¢ ($9,307) 404, 549 $36,116 (66,359 sl 3BB1  ($32,712)
$9:, 545 51,849 U ${ 2,945 $CLT B0 3145,095 $11z.0ls



AR

TABLE A4 {Contd. ]
RSSUMETION: TABLE
Ecoresic ang Financial Fraiysis for Erergy investments — Eoypt EE:
Capitel Cozts: henerit Feramstere:
fcguisition $105, 124 Frice of (1l €35.00 bl (yr. 1)
Transportation $0 Dil rscasat. . 0%/ year [nsc.
Construction 50 fate
Inzerconrection $0 enrgy Savros 23% obi/year ===
Fuel Use U bbl/year U%
TOTAL (Cap.) 103,124 I
4%
Corstruct Tine 10 gonths 6%
B
Operating and hormal Miinterance Costs: 10
11X
Gperating Cost  $2,571 /year 12%
fOperating Lifetime 21 years I3
14%
Major Equipaent Repair/Replaceaent: 15X
156%
keplace Cost ($1i,878)/period 18%
Heplace Fer: £l years 20%

T~
'

“y

.niernal Rate of Feturn ZRi
®oof PV of
kenefits Losts oY
$257,603 $145, 055 §:12,514
$208B, 221 $125, 598 $tE, 622
$171,190 $135,07¢2 $35.118
$143,021 $131,338 $11.582
$121, 2687 $128, 247 ($&,92<
$104, 288 $125,675 (821, 268}
$57, 170 $124, 553 (827, 3£3)
$90,813 $123,525 {832,712
$85,116 $122, 582 (837, 487)
$79, 9594 $121,716 ($41,722)
875,377 $1c0, 919 (345, 542)
$71,202 $:20, 185 (848, 563}
$63, 972 $118,88i (854,909
€57, 961 117,762 (€59, 821

B/C
a%10

1.78
1.43
.27
.03
¢.9%
.83
C.78
0.74
0.69
0.66
0.62
0.53
C. 54
0.49
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TABLE A5

ror lese of :rOULTRY SOLAR SI0U 3G FT @22

Z1/SR FT EER ESTIMATES LOUALLY MANUFACTURED
hssumirg 01} Zeoalation Rate af . 2.0%
Sevea Vaiue of
Capital Ogerating Cost of Uil Fuel Used Fuei Erergy Saved frrual  Casn Flow Discounten £asn Flow (NV) &1 =
Lost Cost $/Bbl. ‘Bbi, Cost Egquiv. Energy Cost  Current s 4% % 10% 12%
Reguisition $87,041
Transport $0
Construction 0
Intercornection 2y
Total $87,041 $368 $35.00 0 $0 43 $i, 721 $67,409 ($85,5668)  ($83,688)  i$85,688)  ($85,5E8) ($85,688)
$0 $2,209 $33.70 0 $0 235 $10,532 $2,209 $8, 322 (877,685)  (£77,382)  ($78,:22)  ($76,258)
$0 $2,209 $36. 41 0 $( 235 $10, 742 82,209 $8,.3 ($69,757)  ($70,667)  ($71,070)  ($71,455)
$0 $2,203 $37. 14 0 $0 295 $10, 957 $2,203 $8, 746 (62,020)  {$63,722)  {$64,458)  ($65,228)
$0 $2,209 $37. 439 € $0 235 $1i, 178 $2,203 $8, 357 i$36,355)  ($57,131)  ($58,373)  (59,530)
30 $2,209 £38. 64 0 $0 235 $11, 400 $2,209 9, 191 (868,800)  $50,876)  i35Z,566)  ($54,315)
$0 $2,209 $29. 42 ¢ 30 295 $11,008 $2,209 £9,415 (833, 557)  ie44,341) <7 T50) ($45,543)
$0 $2,203 $40. 20 U $0 295 $11,860 $2,209 $3, 65! (632,023} ($35,309)  (342,237"  ($45,177)
$0 $2,209 $41. 01 0 $0 235 $12,097 32,209 9, 388 ($24,737)  ($35,967)  ($37,784)  ($4},183)
$0 $2,203 $41.83 0 $0 ¢35 $:2,333 $2,209 $10,130 ($17,680)  ($28,399)  ($3%,488)  ($37,530)
$0 $2,209 $42. 65 0 $0 295 $i2,586 $2,203 $10,377 (10,670} ($24,093)  ($29,487)  ($34,189)
$0 $2,203 843,52 U 30 235 $12,838 $2,209 $10,629 ($3,763)  ($19,534)  ($25,762)  ($31,134)
$0 $2,209 $44. 39 Q 30 295 $12, 095 $2,209 $10, 886 $3,034 {813,211 ($22,293)  ($28,339)
$0 $2,2079 $45.2 ] $0 235 $13,35% $2,209 311,147 $3,722 {$11,112)  913,084)  ($25,785)
30 €2.209 $46. 18 Q $0 235 $12,624 £2,209 $11,415 $16,320 ($7,226)  (%16,053) (823, 443)
$U 82,209 347,11 9 30 235 $13,8% £2,203 311,687 22,510 (83,542} 313,361 (821,314)
U 32,203 348, u $0 295 $14, 174 $2,209 €11,365 $29, 138 {$49)  +$1G,6537) (%19, 362)
30 52,209 $45.01 J $0 235 $14,457 $2,209 $12, 248 $33, 466 $3, 26! ($8,234)  ($17,578)
24 £2,209 $49. 33 o 30 55 $14, 747 $c, 209 $12,5:8 $41,0675 $6. 399 185,378} (%15, 948)
$0 $2,203 $30. 33 g $0 299 $15, Va2 $2,209 $12,633 $47, 766 $9,372 83,060}  ($14,498)
{$9,603) €2,209 $52. 01 t $0 295 $15, 342 1$7,£54) $2,99% $58, 261 $14, 306 $46c)  i$12,074)
$77,178  $44,346 u S0 S.349 857,609 $i0i, 728 3135802

-

.y
- u



. . TABLE A5 (Contd.)
ASSUMPTIONS TASLE

Economic anc Firancial fnaiysis for Eneroy Investments — Eoyst EER
Y typ

tapital (osts: benefit Farameters:
Acquisition $87,04] Price of Dil $25.00 /bbl (yr, |
Transportation $0 01] Escalat. 2. Ox/year
Construction $0
Inteiconnection $0 Enrgy Savngs 295 bbl/y=ar
Fuel Use 0 bbi/year

TOTRL (Cap.) $87, 044
Construct Time 10 months

Dperating and Norsal Maintenance Costs-

Operating Cost  $2,209 /year
Operating Lifetime 21 years

Major Equipzent Repair/Replacesent:

keplace Cost (%9, 853 /period
Replace Perioc 20 years

Disc.
kate

0%

4
6%
B

10%

1%

12

13%

14%

15%

16%

18%

0%

BENSFIT-COSTS TRABLE (Caiculated)

Internal Kate of Return 5. 33

' of B of B/C
Benefiis Costs NPY Ratio
$257, 603 $121,726 £135, 882 e 1
$208, 221 $116,892 $91,32° 1.78
$171,190 $112,929 $38, 261 1.2
§143,021 $109,671 $33, 3% 1.30
$121, 287 $106,981 $14, 306 1.13
$104,208  ¢:04,750 ($462) 1.00
$97, 170 $103,777 {$6, 505} 0.%
$90, 813 $102, 087 {312,074) 0.88
$85, 116 $102,071 (316, 953} 0.83
$79, 99 $101, 322 {($21, 328) 0.75
$75,377 $100,633 (825, 256) 0.75
$71,202 $93, 999 {$28,797) .7
$63, 972 $96, 873 {$34,931) 0.E5
$57, 901 $37, 909 {£39,947) (]



TABLE AG

For Case cof:POULTRY SENSITIVITY ANALYSIS 4000 SQ FT 852u.30-78Q 7

Assuming Gil kscalation Hate of 2.0
Saved Vatue of
Cap:tal Cperating Cost of 0il Fue!l Uuned Fuel knerqgy Saved H Cault Fiow Discounted Cash Flow {NPV) L

ear Coast Cost S/Bbl. tbhts 1) Cost Egquivy. tnerqgy A Cirrenr S 2t 8% 1Cct 12¢
s wacaws==az: =sam.cas=z e=mazxzc= caTsszazs -z ~e=acs ———— mmas S sz mmzmemes- [ o wmae :
1 Acgui t.on $9%8,71%

1 Trans; “ 2

1 Construct. . <

1 Interconnecti>r 3

1 Total 525,713 PERA $2%.06G n S0 e Sl.4a5H St it [ 1977,674) (S47,679; (597,674) (247,004,
2 iz 31,323 $i5.%0 9] 20 B SB, e P 3 DU B $311,747) {%91,85%) $91,3%8%
3 3 T oL2) S36.G1 ¢ Su 3 PRI IR Co,ue c (255,419 (236,104} (58,317 (%8e,71:
4 53 52,521 Sih.%Y 7] S 3¢ 59,284, et < (279,%23) (580,737 (581,336 (581,590,
5 ce $l.e2! 527, 7 S0 e 99,401 PO ThL (273,383, (375,630) (S746,590; ST, 828
[ SG 0.5 327,047 4 D] 340 SY, 64l TLLfa T (37,617 (576,772, (578,199} (223,434
27 S3 €z.5%23 523,11 ¢} <o 3wo 39,844 Tl S I (sel,ar 1566,15%)) (368,020 (563,722,
8 53 £1.523 $26.7. 4 Sa 3tLu sin,041 SaLil CILb0s (The,d (281,760) (SCa,157) {566,314,
S 50 S2.52: Gl9.2 o] S 346 510,252 e nen <1320, (20,4 (257,5H3) (360,551 (S63, 19
10 S £2,¢21 S23.47 O SG Ly S10,497 R PEBYSE {233,343 (523,619) (552,187 {S60,13.,
11 S S2,42 533,47 i Su LG Slu,cen TooLa tAL1s [ 1 037,831) (594,047} (997, 71y}
12 bty} Gi.%23 $3l.9= n S R A 510,880 SRl PRI D (511, % (550,25) {5%1.1148) (55%, 1Gs,
13 SO €l.523 ER SIS o] S0 B ASE Sit.o07 <. 2 RS {22a,4 (032,854) (543, 38n) (252,107
14 S6 Tz.82: PP ) i o 3 Stl, 319 P SR LT AN T (23,620 {945,814, (591, 0%
15 Se 1.3 PR D) o u B Sii,.a N . PRV 123,10 00 (598,940 (S21,404) {S4av, 23
16 SG Jl.822 21388 ( o] 34 Sil, 27w < . PR (312,99 (3:3.601) (S31,247) (S47,5%3)
17 ¢ cl.9l A T 4 s | B $12,012 T, 4 (27, 34%9) (230, RED) (537,182) (546,004,
18 SC $7,521 Sit.cl u L0 $12,29%2 33, T0Y 152,904 (228,230) (537,257} (544,58}
19 SG £2,52) $15.71 © S 356 $12,497 2,971 SeL 019 (€25,736) (S35,463) 1543,3252
20 ST 22.521 $16.80 T S0 b 312,747 $iu,223 S0, HT2 (223,307) (333,79 942,163,
2 {SB, 71 sr.u S317.1% @ S0 ) S13,902 Cl,3s 15,723 (Slr,200) ($15.,909) (540,03%

$87%, %3 SLo . A8l o] S0 7,054 S21R, 1312 Siv,63%




TABLE Au (Contd.)

BENEFIT-COSTS TABLE (Calculated)

Internal Rate of Return ERR

PV of PV of B/C
Benefits Costs NPV Ratio
$218,312 $140,679 $77,634 1.55
$176,458 $134,389 542,070 1.31
$145,076 $129,353 $15,723 1.12
$121,204 $125,292 (S4,089) 0.97
$102,786 $121,992 ($19,206) 0.84
$88,379 $119,288 ($30,9009) 0.74
$82,348 $118,119 ($35,771) 0.70
$76,960 $117,055 ($40,095) 0.66
$72,132 $116,083 ($43,951) 0.62
$67,792 $115,195 ($47,403) 0.59
$63,879 $114,381 ($50,502) 0.56
$60,341 $113,634 ($53,293) 0.53
$54,214 $112,313 ($58,099) 0.48
$49,120 $111,187 ($62,067) 0.44



TABLE Ade (Contd. )

ASSUMPTIONS TABLE

Capital Costs: Benefit Parameters:
Acquisition $98,713 Price of 0il $25.00 /bbl (yr. 1)
Transportation SO 01l Escalat. 2.0%/year
Construction SO
Interconnection SO Enrgy Savngs 350 bbl/year
————————————————————— Fuel Use 0 bbl/vear

TOTAL (Cap.) $98,713
Construct Time 10 months

Operating and Normal Maintenance Costs:

Operating Cost $2,523 /year
Operating Lifetime 21 years

Major Equipment Repair/Replacement:

e s ——————— —————————— ——————— ——— ———_—

Replace Cost ($8,915)/perio:
Replace Period 20 years

Ia



TABLE A7

For Case of:POULTRY SENSITIVITY ANALYSIS 4000 SQ FT €$1%.00

Assuming 01l Escalaticn Rate of 2.0t
Saved Yalue of
Capital Operating Cost of 0il Fuel Used Fue ! Enerqy Saved Annuatl Cash Flow Discounted Cash Flow (NPV) @ 1 =
fear Cast Cost $/Bbpl. (Bbl) Cost bgquiv. Enerqy Cout Current $ 4t 81 101 123
- s = e amma - — - P -~ m ok e Tz — T mE mExEEzonwme - w cane o emEmEma-Sa Ersznsmwax
1 Acguisitiorn. 73,711
1 Transpors S
1 Constructizn <y
1 Interconnection FIS
1 Total $78,71) LRER] $25.0° [} < 58 51,458 573,062 {577,0604) (577,60%) (S77,604) {577.,604) (S77,603)
2 Su 52,51) $25.93 4] <9 150 $B8,9.°9 92,092 76,832 ($571,0134) (971.278) (571,393 (S71,5C4)
bl S3 G2,093 526.C. 4] S0 350 $9,104 2,097 57,011 {Sti,551) (565,267) (565,%97) (5565,915)
4 €3 $2,592 S2t.<3 3] 50 350 59,286 92,093 $7,193 (S58,1%4) (S59 5%8) ($60,19%) {550,795)
5 S0 02,05 S$27.0¢ ] S0 150 59,471 52,09 $7.178 {$91,8%2) (594,1143) (25%,1%%) (556,106)
6 <C 52,092 $27.62 0 50 3so 59,66) $2,09) 57,568 {545,631 (545,984 (550,4856) {$51,812)
7 $a 5S¢ 093 $28.1% [V S0 350 S9,854 $2,092 57,761 ($39,498) (544,091 (546,076) (547,880;
8 ps] 32,293 $28.72 0 SG iso $10,051 $2,09) $7,958 {513,450) (9-3,450) (531,992) (544,280)
9 D] 52,492 $29.2% ] S0 150 $10,2%2 $2,093 $8,15%3 {527,489) ($25,082 (235,186} (54G,98%)
p So PP RS $29.8¢ Ls] S0 ls0 $10,457 $2,02) 58.364 (S$S21.612) (371,854 {$34,6139) (517,969)
11 S 52,043 $10.4 4] o2 340 510,666 52,091 $8,573 (915,820) (005,884 (31,3313 (31%,209)
12 s¢ 32,00 Si. B} S 350 510,880 2,091 $8,787 (510,117} (S03,118) (528,253 (332,663
11 S 52,342 0 tu 1o 511,097 32,0%; 59,004 $4,489) (S1+4,%82) (52%,34%) (336,172
14 L] PRIRED ] S, 4] °n 350 511,319 G2,0%° $9,22 S1,052 (Sin,15¢ (922,712 {328,257y
1S S 2,991 531.% o] 5S¢ 350 511,545 S, 59,452 $6,511 (212,420} 1220,2.03) (926,321
16 ] $2,0%: 933 ¢ 0 S 150 11,776 S2.041 $9,683 511,887 (9,879 {917,909} (524,554
17 S2 $2,091 S14. ] SO 150 312,012 52,09 59,919 S17,181 (S6,984) (515,74¢ {$22,936)
18 Sy $2,041 L35 o] S0 3%0 $12,252 32,092 $10,152 $22,399 (%3.21:8) (S13,73¢) {521,85%)
19 S0 52,091 v15. o] SU 350 S12,497 £2.093 910,404 527,514 ($51.63%) {911,8e5, {520,101}
2 st $2,091 Sie. 0 S0 150 S$12,737 52,091 510,654 532,591 S633 {510,121 (S18,84~)
21 $5,683 52,091 $37. 0 S0 150 513,002 58,776 $3,226 $34,520 51,741 (%4,495) {518,423
ammnwana wrom=ana PR ~mmccmaa axau== [ -——cazras emamizs
585,196 542,209 o S 7,058 S218,312 $127,60% $90, 704

e [ I

u
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13%
14%
15%
16%
18%
20%

TABTLE

ey d

{Contef )

BENEFIT~COSTS TABLE (Calculated)

PV of
Benefits

$218,212
$176,458
$145,076
$121,204
$102,786
$88,379
$82,348
$76,960
$72,132
$67,792
$63,879
$60,341
$54,214
$49,120

Internal Rate of Return

™V of
. tsg

$127,605
$117,783
$110,556
$105,152
$101,04%
$97,874
$96,553
$95,388
$94,345
$93,410
$92,571
$91,814
$90,509
589,428

$90,708
$58,675
$34,520
$16,052
$1,741
($9,495)
($14,210)
(518,428)
($22,213)
($25,618)
($28,692)
($31,474)
($36,295)
($40,308)



']'1’\”!.l': HE {('UZH i

Internal Rate of Return 13.37%

PV of PV of B/C
Benefits Costs NPV Ratio
5218,312 $89, 00z 5129, 310 2.45
$l76,458 $84,174 $92,285 2.10
$l45,076 $80, 382 $64,695 1.80
$l2l,204 $77,373 $43,831 1.57
$102,786 $74,960 $27,825 1.37

$88,373 $73,006 $15,373 1.21
$82,348 $72,168 510,180 1.14
576,960 $71, 408 55,552 l.08
$72,132 $70,717 $1,415 1.02
$67,792 $70,087 ($2,296) 0.97
$63,879 $69,513 ($5,€34) 0.92
$60,341 $68,986 ($8,646) 0.87
$54,214 $68, 060 ($13,847) 0.80
$49,120 $67,274 (518,154) 0.73



TABLE AY (Cantd.)

ASSUMPTIONS TABLE

Capital Costs: Benefit Parameters:
Acquisition $58,713 Price of 01il $25.00 /bbl (yr. 1)
Transportation $o 01l Escalat. 2.0%/year
Construction $0
Interconnection So Enrgy Savngs 350 bnl/year
I Fuel Use 0 bbl/year

TOTAL (Cap.) $58,713
Construct Time 10 months

Operating and Normal Maintenance Costs:

Operating Cost $1,723 /year
Operating Lifetime 21 years

Major Equipment Repair/Replacenent:

o T T e e e e o e o e s . e e e e . = ——— —————— . —

Replace Cost ($4,458)/period
Replace Period 20 years



TABLE AY

For Case cf:PUULTHY SENSITIVITY ANALYSIS TOK 3200 SQ FT COLLECTOMS £320.00/5Q FT

Assuzini Oil Lscalat:on kate of - 2.0
Saved Vaiue o!f Dy =
Capital Operating Cost of 0il Fuel Used tuel Lrnergy Saved Annual Cash Flow Dissounted Cash Flow (KPV), & 1 = 123
Cost Cost S/Hbl. (BL1) Cost Lquiv Lnergy Cose Current 5 £x ler o

Exrwmo= == P yp—— P —ma i mx = wmm s e =i EAEX== s mmm o TL = cEmEmRSE = CEEESS=os mmasoome === =
1 Atquicsition $B2,711
1 Transpor: S0
1 Coastruction SO
i Interconrect:on SU . B
1 Total $8:,713 535¢ 525.00 0 S &y 51,229 $B3,067 {SED L, BIR) (SB1,83%) (S81,B13E} {(SB1,BlE; (551-53"1
: 30 2,123 $25.5¢ o 50 294 $7.4523 SUL12) S5, 400 (276,640 $7¢,838) (976,924, {:7/.:§Z!
) s0 2,123 $26.01 0 s 29 57,673 52,123 S4.5509 ($71,%1%,  (S72,080) (572,3423 (272.%72
B $0 52,123 $26.53 o S0 245 $7,826 €1, 123 55,701 (550,444} (567,552) (5€8,057) (Y68, 531%:
H S0 $2,121 $27.06 3 Su 298 57,983 2,123 S4,B60 (561,435 S563,24%) (564,005 'f»of.i()?‘
6 S0 2,123 $27.60 ¢ Su 25% 58,1430 ©2,123 $¢.02 [Sb0.ABE)  (SVY,14E)  (950,317) (561,293,
7 SO 52,123 528.1% o S0 295 58,305 2,123 56,182 (551,601) (359,252 (55€,827) {5k, 21,
B 50 $2,123 $2B.72 o Su 2uy $B,472 $2.12 $6,349 (546,777} Thi. BB} 1953.5650  (55Y, 38,
1) 50 $2,12) $529.23 0 Su 295 SH, 641 52,123 $€,518 (S42,014) (S48,027) L onLsie) (552, 75¢.
10 S0 $2,123 $29.88 o Su 295 56,614 52,123 S6, 691 (537,314) (544,079) (55,491} 1540-3‘?'
11 50 £2,123 $30.47 0 $0 295 $b,990 52,123 56,867 (532,674)  (541,499) (545,144 (548,13z,
12 S0 $2,123 531.08 4 56 29y $9,170 $2,123 $7.047 (528,097) (S36,67%) 1542.97¢, 1546.:9‘;
13 so $2,123 $31.71 o 50 59,153 52,123 $7.,230 {$21,581) (535, 60%) (£80.27C, foed. 250
16 so 2,123 $32.34 0 so T $9.540 £2.123 57,417 (v19,126)  (532,876) (338,121, (542,551,
15 S0 2,122 $32.99 0 S0 294 59,731 52,123 $7,608 (514,732) ($30,288) (su,uf‘ «040{9:
16 S0 $2,123 $33.65 v S 245 59,926 52,123 $7,803 (510,400} (527,828) {93s,28C, (535, 56%,
17 s $2,123 $34.32 0 50 295 510,124 52,123 58,001 {S6,128)  (525,3%2)  ($32,509) (51,264,
18 so $2,123 $35.01 0 S0 299 $10,327 $2,123 58,204 ($1,917)  (523,275)  ($20,86¢) (snz,gs‘:;
1% S0 §2,123 $35.71 0 so 295 $16,533 $2,123 $8,410 $2,235 (521.170)  (529.373) (935,975,
20 so $2.123 $36.42 o su 295 $10,744 $2,123 $B,621 56,327 (519,173 (527,962, 534,973,
21 (57,132 52,123 $37.15 [¢] S0 295 $10,959 ($9.009) 15,968 S13,614 (S1%,737) (925,592, (533,319,

Lo 2 1 F ¥ ¥ 3 La T2 ¥4 ¥ LS 5w —Ea s o L 5 Ny - AEcar - Sl = et

$75,581 $42,814 0 Su 5,949 S$184,006 S118,39% $65,611



TABLLE

AY (Contd. )

PV of
Benefits

$184,006
$148,729
$122,279
$102, 158
$86,634
$74,491
$69,407
$64,866
$60,797
$57,139
$53,841
$50,859
$45,694
$41,401

$118,395
$112,981
$108,664
$105,194
$102,381
$100,081
$99,038
$98,185
$97,361
$96,609
$95,920
$95,287
$94,170
$93,219

$65,611
$35,748
$13,614
($3,036)
($15,747)
($25,590)
($29,681)
($33,319)
($36,565)



TABLE AY (Conte .

ASSUMPTIONS TARLE

Capital Costs: Benefit Parameters:
Acquisition $82,713 Price of 0il $25.00 /bbl (yr. 1)

Transportation <0 0il Escalat. 2.0%/year
Construction $0

Interconnection $0 Enrgy Savngs 295 bbl/year
———————————————————— Fuel Use 0 bbl/year
TOTAL (Cap.) $82,713

Construct Time 10 months

Operating and Normal Maintenance Costs:

Operating Cost $2,123 /year
Operating Lifetime 21 years

Major Equipment Repair/Replacement:

o e o o o e e e e e et e e e e e o e i e o e =~ — - - ——

Replace Cost ($7,132)/period
Replace Period 20 years

h-23



TABLE AlQ

For Casc of:DOULTRY LEKLITIVITY AKALYSIS ECR 31200 SO FT COLLECTON €515.00/5G FT
Assuzing Ol bkutaletion Kate of .0
aved
Capital Operating Cost of 0il Fuel Usec Fuel trergy Annual Cash tlow i:ucounted Cagn Flow (NPVY) & 1 =
Year Cast Cost S/Bbl. (BLl} Cout Lquiv. Lrergy Cnst Current < it 2N 101
mm== =S e= = — e e -— Ty eanea=x s P PP P -t s tm i PO — [ m—ramaomcs L R
1 Acqulsition $66,713
1 ‘Transpore Su
1 Consiruction SG
1 Interconnection S0
i Total See, 713 $301 525.00 0 Sy 4 $.,229 < (S, i88) (505, 78S, [ ! [ (et
2 S0 51,801 $25.50 n S0 2a. <7 6 S5 .720 (oar, 28, (207 ; 34 156G
E] sSc ¢1,8C3 $2¢.01 4] Su Jys 57,673 $%,E70 (354,858, (=% (< (Se
4 SO $1,802 $26.53 0 S0 29% S7,R2¢ [ Se,C2) (549,500 (S50 ) = (555
5 Ss <1,803 527.06 o U sas, €T, 48B3 - v, 1BU (534,220; (T4 3 [ (54
6 S $i,803 $27.60 [¢] 50 RIRY e, 141 5 Te,33C (936,010, (T4 ) (% (G4
7 S0 51,803 528.15 1) U 295 SE, 1GY < 56,501 (531, EML; [ 3 (s :s:: v
8 S0 $1,B80) SIB.72 0 50 295 Sr,372 2 [T (G0F, Bozy [ ) [ (s::,\—: ‘
S S0 51,803 $29.29 0 S0 295 SEL,L4L T 6,824 (G23,RC7 3] ) (g3e, 212
10 <o S$1,801 $29.88 8 Sy 29% 5,814 < S0tz (Gik, b2l (500,627 N {532
i1 50 $1,80) $30.47 v S 25% 56,950 o SO, LE (514,000, 170),0%8) (o7, 528} (c3c
12 S0 51,801 $31.086 U S0 29% 59,170 [ o7 (% . CIU, .Y (524,432) (s;‘c
13 S0 $1,803 $31.71 v U A ChHL10Y 5 <z (54,528 (017,180 (510,036) (G
14 50 $1,89) $32.34 o S0 FERES 9, %4 [ b Sils 154,295, 1519,79%) (524
15 SO 51,801 $32.99 4 <0 TS 5,71 [ S, 608 24,700 (211,156 (917.,707) {g22
16 S0 $1,803 $33.65 7] S0 195 15,926 < SH,123 Sr.21L {59 ) ) (51%,7612) {52l
17 S0 $1,801 $34.32 v S0 299 $10,124 5 8,121 S12,e54 [S6,656) (511,952} (519
1P S0 51,80 $35.01 s} 50 295 $10,327 5 SB,%24 S18,03L (2:.273 (212,2¢5) {sis
e S0 $1,803 $35.71 0 S0 29% S15,533 < SE,710 $22.13% (S1.L1E; (510,695 (517,
20 $0 $1,803) $36.42 [} S0 299 51G, 744 [ LR €26 ,%E3 453:‘_'; ($9,233) (S16
21 (95,349) $1,803 $37.15% 0 $0 29% $10,959 (s $14,%0% $13,203 5,006 (57,077 (S1%,
[P cemmmm=a [y axczcza= cmcaza PG - ex=sz:_=
561,364 536,361 ¢} 50 5,949 $18¢, 006 S S86,282

A-24



TABLE AlQ0 (Contd.)

BENEFIT-COSTS TABLE (Calculated)

=(D

Internal Rate of Return 8.55%

PV of PV of B/C
Benefits Costs NPV Ratio
$184,005 $97,725 586,282 1.88
$148,729 $92,895 $55,834 1.60
$122,279 $89,076 $33,203 1.37
$102,158 $86,026 $16,132 1.19

$86,634 $83,568 $3,06¢ 1.04
$74,491 $81,568 ($7,077) 0.91
$69,407 $80,708 ($11,300) 0.86
$64,866 $79,926 ($15,060) 0.81
$60,797 $79,215 ($18,418) 0.77
$57,139 $78,560 ($2l,427) 0.73
$53,841 $77,972 ($24,131) 0.69
$50,859 $77,428 ($26,570) 0.66
$45,694 $76,469 ($30,775) 0.60
$41,401 $75,654 ($34,253) 0.55



TABLE Al0 (Contd.)

ASSUMPTIONS TABLE

Capital Costs:

—— i — - ———————

Acquisition $66,713 Price of 0il

Transportation S0 0il Escalat.
Construction $0
Interconnection $0

Enrgy Savngs
Fuel Use

—— — ——— v ——— — - — - — ——— - ——

TOTAL (Cap.) $66,713

Construct Time 10 nonths

Operating and Normal Maintenance Costs:
Operating Cost $1,803 /year
Operating Lifetime 21 years

Major Equipment Repair/Replacenent:

e — G —— — —— — Y — T s - ——— - ———— — —— ——

Replace Cost ($5,349)/period
Replace Period 20 years

A-26

$25.00 /bbl (yr.
- 2.0%/year

295 bbl/vyear
0 bbl/year

1)



TABLE All

For Cace of:POULTRY SENSITIVITY ANALYSIS FOR 3200 5Q FT COLLECTOR £510.00/5Q FT

Assuming C1l bscalation Rate of 2.0t
Savaed Value ot
Capital Operating Cost of 0il Fuel Used Fuel Enerqy Saved Annual Cash Flow Discounted Cash Flow (NPV) @ 1 =
Year Cost Cost S/8bl. (bul) Cost Lquiv. Energy Cout Current $ 41 81 10t 12%
-=ax wmmmmaz: exszzeszc mmzzac=zm cmmzaxaxz e [P, ——cmamsme ———iie_ cssm==mzo cazsmzz== P L w========
1 Acquisitiorn $50,713
1 Transport S0
1 Construction S0
1 Interconnection S¢C
1 Total 550,713 $25.006 [+] So 19 $1,229 {029,731} ($49,731) (549,731) (5¢9,731 .S$49,731)
2 S0 525.50 o] 50 295 $7.,521 35,0480 (23471,924) (S44,1139) (544,241 ($44,339)
1 SC $526.01 0 S0 245 $7,671 Sb, 190 1536,201) (538,832) ($39,129) *$39,404)
4 SO $26.53 4] SO 295 $7,82n Sn, 2343 £332,562) ($313,796) (534,359) (>34,883)
< S0 $27.06 o S0 295 57,981 S, 400 (527,005) ($29,019) (529,919) (530,7%8a)
6 SQ 527.60 o SO 295 58,143 Si,44 S6, €60 ($21,932) (524,486) (525,7R4) ($526,979)
7 S0 $28.1% 0 sa 215 $8,1305 S1,48) S6,L22 ($16,140) (520,187) (521,933) ($23,523)
8 S0 $28.72 c Sa 295 $8,4372 S1.523 $45. %Ry $10,829) (516,109) (S518,347) ($20,361)
9 S0 $29.29 G SO 295 58,641 S1.343 S7,1%4 ($9,999) (S$12,242) (S15,003) (517,471
10 S0 $29.83 o S0 29% 58,814 S1.483 €7,3121 (5448) (S8,579) (S11,679) (S14,82™)
11 SO $30.47 n 50 29% $8,990 S1.44) 7,507 54,621 ($5,098) (59,004) (9:12,410)
12 Se S3l1.08 o] S0 295 $9,170 Si,an2 <71.487 59,616 (S1,8cC1) (56,310) (510,200)
11 S0 $3IL.71 v} S a2ns $49,15) Si,3H) 37,8710 €14,532 $1,325 {$13,801) (58,180)
14 S0 $32.34 0 S0 S $9,540 Sl.any 4,097 S1%,371 S4,287? {(S1,4€9) (56,1331)
15 S0 $32.9% o 50 2un $9,731 51,483 58,238 $23.,1)4 $7,095 5763 (S4,646)
16 S0 $33.6% 0 S0 29% 59,926 1,44 SH, 443 $28,822 59,757 2,724 (53,101)
17 S0 $33.3: c S0 295 510,124 S1,4H) SH, 441 $3, 436 512,279 54,605 {51,694)
la S0 $35.01 G SO 295 $10,327 31,48} $8,844 537,376 S1l4, 669 $6,355 (5306}
19 S0 315,71 o S0 295 S10,531 Si,48) €9, 050 G42,434 S16,914 $7,983 $772
20 SO $36.42 o] Su 295 510,744 S1l,44) 54,261 546,839 S19, 0480 $9,497 Si1,84”
21 {$3,566) $37.1% c Sa 23S $10,959 (S2,083) 513,082 952,791 521,878 S11,415 53,199
eazzmz== mzz=z=== =zrm=u=s m===== szmxmcm- - rzzzaas
$47,147 ] S0 5,949 $184,006 $77,054 S106, 952
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Disc.
Rate

0%
2%
4%
6%
8%
10%
11%
12%
13%
14%
15%
16%
18%
20%

TALBLE

PV cof
Benefits

$184,006
$148,729
$122,279
$102,158
$86,634
$74,491
$69,407
$64,866
$60,797
$57,139
$53, 841
$50,859
$45,694
$41,401

All

(Contd.)

$77,054
$72,810
$69,487
$66,858
$64,755
$63,056
$62,327
$61,668
$61,068
$60,523
$60,025
$59,569
$58,768
$58,089

BENEFIT-COSTS TABLE (Calculated)

$106,952
$75,920
$52,791
$35,299
$21,878
$11,435
$7,080
$3,199
($272)
($3,384)
($6,184)
($8,711)
($13,074)
($16,688)



TABLE All (Contd.;

ASSUMPTIONS TABLE

Capital Costs:

——— e - ——— —— ———— -

Acquisition $50,713 Price of 0il
Transportation $0 0il Escalat.
Construction S0
Interconnection So Enrgy Savngs
———————————————————— Fuel Use

TOTAL (Cap.) $50,713
Construct Time 10 months

Operating and Normal Maintenance Costs:

T T e e e e o e e e o e e e e et ——— — ———— —

Operating Cost $1,483 /year
Operating Lifetime 21 years

Major Equipment Repair/Replacement:

Replace Cost ($3,566)/period
Replace Period 20 years

N r_"nn
e "
I

$25.00 /bbl (yr. 1)
2.0%/year

225 bbl, year
0 bbl/year



TABLE Al2

For Case of:POULTRY WASTE HEAT RECOVERY-FLASH TA NK

Assuming 0il Escalation Rate of : 2.0t
Saved Vaiue of -
Capital Operating Cost of 0il Fuel Used Fuel Energy Saved Annual Cash Flow Discounted Cash Flow (NY;‘)& L 15t
Year Cost Cost S/Bbl. (Bbl) Cost Equiv. Energy Cost current S X - ,.i?.‘ . 2 oo
1 Acquisition $23,461
1 Transport $So
1 Construction S0
1 Interconnection SO - \
1 Total $23,461 $78 $35.00 o 50 123 54,293 Sy ibaeer  (519.246)  (519.246)  (519.246)  (519,24€)
2 S0 5469 $35.70 n so 736 $26,275 Se69 525,800 54,649 $4,214 $3,79% 53,1514
3 so 5469 $36.41 0 so 736 526,801 5369 $26,332 $27,224 $25,97¢ $24,787 523'%’:
4 S0 5469 $37.14 0 S0 736 527,337 5465 526,868 548,552 $46,162 $43,911 S0, -
s S0 5469 $37.e9 0 so 736 $27,883 5469 527,414 $68,703 S64,887 $61,333 :38.;‘2
6 so $465 $38.64 0 S0 736 $28, 441 5469 527,972 $87,740 $82,255 $¥7.205 82 60,
7 so $469 $39.42 0 S0 736 $29,010 5469 $28,541 $105,726 $98,366 591,665 523'63;
8 s0 $469 $40.20 o S0 736 $29,590 5469 $29,121 $122,718 $113,309 Yive. 838 s 1 354
9 S0 S469 $41.01 o S0 736 $30,182 5469 529,713 $138,771 $127,171 Slic €39 5191‘976
10 50 S469 $41.83 0 S0 736 530,786 5469 $30,2i7 $153,937 5140,028 §127.7% ¢ S1z el
11 So $469 $42.65% 0 S0 736 $31,401 5469 $30,932 5168,264 $151,954 $:37,730 S1li9, o
12 S0 5469 $43.52 o so 736 $32,029 5469 $31,560 $1e1,800 $163.C1% S146,803 s:ze,:ls-
13 50 5469 544.39 0 S0 736 532,670 5469 32,201 $194,587 173,276  §$155,065 a132-a1s
14 SO $469 545.28 o S0 736 $33,323 $459 $32,854 $206,668 $1B2,792 162,598 2132.‘96
15 50 $469 S46.18 o S0 73¢ $33,990 5469 $33,521 $218,080 $191,61% 5169, 457 : ‘6'699
16 sa 5469 $47.11 0 so 736 $34,670 5465 $34,201  5228,862  5199,807  $175,70% Sliowese
17 S0 $469 $48.05 0 so 736 $35,363 S469 $34.B94 $239,047 $207,401 s181, 397 153.7]6
18 $0 5469 $49.01 0 so 736 $36,070 5469 $15,601 $248,669 S214,444 sxec.,sgz 2156,67‘
19 S0 $469 $49.99 0 so 736 $36,792 5469 $36,323 $257,759 $220,977 $191,30¢ 156,671
20 $o 5469 $5C.99 0 $0 736 $37,527 5469 $37,058 $266,345 $227,037 5195.338 2121.7‘:
21 (52,614} 5469 $52.01 0 so 736 $3B,278 (52,145) $40,423 $275,018 $233,045 $199,799 4=
L b 1 7V F 3% S = - eamEmmmzE
$20,847 59,458

[=]
'
o
-
-
@
-
=]

$642,712 $30,305 $612,406



Disc.
Rate

0%
2%
4%
6%
8%
10%
11%
12%
13%
14%
15%
16%
18%
20%

TABLL

Al2

(Contd.

Internal Rate of Return

PV of
Benefits

$642,712
$519,493
$427,105
$356,824
$302, 601
£260,189
$242,432
$226,570
$212,356
$199,579
$188, 060
$177,643
$159, 605
$144,609

$30,305
$29,449
$28,720
$28,104
$27,583
$27,143
$26,950
$26,771
$26,607
$26,455
$26,315
$26,185
$25,954
$25,755

$215,482
$199,799
$185,749
$173,124
$161,745
$151,457
$133,651
$118,854
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TABLE Al2 (Contd.)

ASSUMPTIONS TABLE

Capital Costs: Benefit Parameters:
Acquisition $23,461 Price of 0il 35.00 /bbl (yr. 1)
Transportation SO 0il Escalat. 2.0%/year
Construction $0
Interconnection $0 Enrgy Savngs 736 bbl/year
———————————————————— Fuel Use 0 bbl/year

TOTAL (Cap.) $23,461
Construct Time 10 months

Operating and Normal Maintenance Costs:

T R R e e . A . e e e A —————_—— - ————— t———— —— —— ——

Operating Cost $469 /year
Operating Lifetime 21 years

Major Equipment Repair/Replacement:

S A S S e e e s — — —— - ——— — ———— o — o —— " t—

Replace Cost ($2,614)/period
Replace Period 20 years

A-32



Year

WO JAUS N I ot s

Capital Operating

Cost of 0il

Cost Cost S$/Bbl.
Acquilsition 567,2%%
Transport S0
Construction SO
Interconnection SO
Total $67,254 $91 $135.00
So $54¢% $35.70
S0 $545 $36.41
So $545 $37.14
SO $54% $17.89
S0 $545 S3i8.64
S0 5545 $39.42
S0 $545 $40.20
SO 5545 S$1.01
50 $545 $41.83
S0 $545 $42.6%
SO 59545 $4)3.52
SO $545 S44.38
So $545 545.28
SO $545 $46.18
S0 $545 547.11
SO $545 548.05
S0 $545 $49.01
SO $545 $49.99
$0 $545 59.9%
($7,495) $545 352.01
[ r——— .
$59,759 $10,991

TABLE

;\1 3

For Case of:PLILTRY WASTE HEAT RECOVEHRY-CONDENSA TE RETURN
Assuzing 0:1 fscalaticn Rate of :

Fuel Used

(Bbl

)

L

O1 0000000 OCODODOOO0OO0OO0OOOO

Fuel
Cost

2.0
Saved Value o
Enerqgy Saved
Fouv. Lnergy
19¢ S6,B60
1176 $41,98)
1176 542,821
117¢ $43,679
1176 544,543
1176 $45,444
1176 546, 35)
1176 $47,280
1176 548,226
1176 $49,190
1176 $50,174
1176 $51,177
1176 $52,201
1176 $53,245
1176 $54,310
117¢ 955,196
1176 $56,504
1176 $57,634
1176 $58,787
1176 $59,962
1176 $61,162
mram=a PR —
23,716 51,026,941

A-33

&od de 2

P
LA G RV RV R U S RV g

.3
Sy
59
s
Sy
S5
Sy
SY
S5
$s

-

LG IEY. I
LS Y Y
o o
v

5545
$945
5535
9545
$545
$545
$545
(56,950)

$70.750

Cash Flow
Current S

Discounted Cash Flow (NPV)

ER

10%

{(S60,48%)
541,438
S42,278
S$43,134
544,008
544,899
$45,808
S46,735
$47,681
$48,645
549,629
$£0,632
£51, 656
$%2, 700
$53,765
$54,851
$55,959
$57,089
$58,242
$59.417
$.8,112

$956.192

(56G,48%)
($22,116)
514,130
548,372
280,719
S111,27¢
$140,143
5167,412
$193,173
$217,507
$240,49%
$262,210
$282,724
$302,101
$320,40¢
$337,697
$354,011
$369,461
$3B4,015
$397,803
$5412,416

(S60,48%)
(522,814)
512,127
544,534
$74,552
5102,471
$128,328
$152,311
$174,554
$195,184
$214,318
$232,064
$248,524
$263,789
$277,947
$291,078
$303,256
$314,551
$325,026
$134,741
$344,866

121

—mmm e mc

{5C0,48%)
(523,486)
$10,217
$30,519
568,887
$94,364
$117,%72
5138,712
51%7,570
$175,511
$:-1,491
Scin, N4k
$2:9, .05
$231,382
$242,38¢
$252,405
$261,533
$269,848
$277,421
9284,320
$291,381)

5150,15:
$5162,41€
$173,3C:
5182,95¢
$191,521
3199,126
$205,8¢€:
5211,B4)
$217,14¢
$221,6%:
5226,027
$230,1€¢



Disc.
Rate

TAlLL

PV of
Benefits

0% $1,026,941

2%
4%
6%
8%
10%

11%

12%
13%
14%
15%
l16%
18%
20%

$830,060
$682,439
$570,143
$483,504
$415,736
$387,364
$362,020
$339,308
$318,893
$300,487
$283,842
$255,021
$231,060

A4 (Caonte,

$70,750
$71,212
$71,331
$71,259
$71,088
$70,871
$70,755
$70,639
$70,523
$70,409
$70,298
$70,191
$69,988
$69,803

j

BENEFIT-COSTS TABLE (Calculated)

$956,192
$758,848
$611,108
$498,884
$412,416
$344,866
$316,609
$291,381
$268,785
$248,484
$230,188
$213,651
$185,033
$161,256



TABLE

H13

ASSUMPTIONS TABLE

Capital Costs
Acquisition $67,254
Transportation SO
Construction $0
Interconnection S0
TOTAL (Cap.) $67,254
Construct Time 10 months

Operating and Normal Maintenance Costs:

Operating Cost

$545 /year
Operating Lifetime

21 years

Major Equipment Repair/Replacement:
Replace Cost

($7,495)/period
Replace Period

20 yvears

Price of 0il $35.00 /bbl (yr. 1)
01l Escalat. 2.0%/year

Enrgy Savngs
Fuel Use

1176 bbl/year
0 bbl/year



TABLE fic
For lase of:RQULTRY 4060 SO FT SOLAR GS25. 81750 FT PLUS WRSTD KDAT RCTOVERY RETT

Pzzumirg 01} tscalatior Rate of

Z.0%
Saved Value ¢f
Capital Oserating Cost of 0il fue: lised ruel Erergy Savec frmuzl Cash Fiom Drscourted Casn Flow NV @& g =
Year Cost Cost $/Ebi. {Boi) Cost Eoulv. Energy Cost Current s 2% &~ 10% 12
1 Acguisition $215, 467
! Transport $0
I Construction $0
{ Interconnection ¢
! Total $21p, 487 $580 $23. 00 0 $C 377 $1o,195 S2ITV187  (S20L,572:  ($203,57:  (3203.578 (S203.57X (8203, 7
¢ $0 $4,079 $35.70 0 ¢ ceee $80, 732 $4,07% $7e,c76 (8130, 260 ($132,977) ($i3e, 286 ($.35,5i3
3 $0 $4,079 £35. 4i o 3G 2262 $82, 38 $4,075 $76. 283 (857,855 ($£5,835)  ($8%,56%:  ($7,.101:
4 $0 $4,073 $37. 14 0 $0 2262 $84, 016 $4,079 $79,537 £i2,200 (€2, 400) 185, 508:  ($15,203:
] $0 $4,079 $:7.89 ¢ $0 2262 €85,6% $4,075 $B:,517 $8z, 527 $57,591 $-7 238 £33, 665
6 $C $4,073 $38.64 0 $0 2262 $567.410 $4,0753 $£2, 331 $151,635 14,303 €3.,5:7 $6c, 330
7 $C $4, (179 $39. 42 0 $0 2ee? $85, 158 $4, (79 $8C,079  $21E.83F 157,919 145,007 €1%Z, (%4
8 $0 $4, 679 $40, 20 0 $0 eze? $30, 941 $4,073 $60.352  $2B4,707  SZ1E,603  §£190,37%  $1£S, 345
9 $0 $4,079 $41, 0 ¢ $0 2262 €32, 7ol 4, 075 $62. 581 $343, 502 ZBE. 514 $231, %43 2201, 183
10 $0 $4,079 $41, 83 0 $0 eee? $94,615 $4,07% $30.535  $41Z,110 $311,B05  $270,345  $233,81!
11 $¢ $4,079 $42. 66 0 $0 £262 $95, 508 $4, (79 $92.423  $470.53% $254,E18 $303,95%:  $231,57!
2 $0 $4,079 $43.52 0 $0 2e62 $3€, 438 $4,07% $9-,359  $3535,850  $395,086 335,053 $290,657
13 $0 $4,079 $44, 37 0 $0 2262 $100, 407 $4, (7% $92, 32 $357,048  $433,335  $38%,74F  €315.421
14 $0 $4,079 $45.28 0 $0 aees  $10%,41% $4,075 §55,336  $656,07«  $469,497  §335,230  $317.95f
13 $0 $4,079 $46. 18 0 $0 2262 $104, 482 35,073 $10¢. 384 $714, (42 $502. 674 $424,6E% $33E. 49%
16 $0 $4,075 $47. 11 0 $0 22k $108,552 $6.077  #102,473 770,941 $533,978 $445,15¢  €377,220
17 $0 $4,079 $46. 05 0 $0 2ee2  $108,883 $5.075  $10+.6G4  $826.73%  €5BE,511  $47!,581  $354, 283
i8 $0 $4,079 $43. 01 0 $0 2262 $110,857 84,07 $102,776  $BEL.EIL  €595,370  $483,057  $40%.83%
19 $C $4, 075 $49,99 0 $G 22 $112,074 $a.072 S10E,990 $533.401  spIibAf $51LEW $424, 007
20 $0 $4,079 $30.93 ( $0 2268 $115,335 $110,257  $38%, 7% #545,425 €T30, BB 835,33
21 ($74, 268) $4.075 $52.01 ¢ $0 262 $117.642 $137.830 SLLODIIZD 8ITE.OU LT $4T1, 217

PRGN o $u 4,007 85,%7Lzn §1.T0 5
r -
b= 2



TABL: R14 {Contd.)
ASSUCTIONS TABLE —

[7-0057T8 TARD (Calculated)

zoonomic anc Financial Analysic for Energy investmentc - Epyp: Itk

lapital Lests: Berefit Parameterc: inte~n2l Rate of Feturn 23.83%
fauisition $216, 407 Frice of 01} §25.C0 /bl (yr. 1)
Transporiatior $0 2:1 recaiat, 2. 0%/ vear fisc, PV of FV af E/C
Lonstruct.on £ Rate benefits costis NBY rat1c
interconrection $0 Enrgy Savngs £ZaZ ohl/year z=== = =
—_ Fuel Use { bsl/year 0% $1,975,230 $274,655  $1,703,83! .20
TOTR. (Cap.) $21it,487 o $1,296,335 827,519 s:,379, 0% .97
4% $1.312,650  $251,517 $1,05:.133 5.0z
Construct Time 10 months 6% $!,0%, 657 $255. 380 $84C, 273 4,28
BX  §330,005 §35%1, (04 $678. 00 3.6%
perating and Normal Maintenance Costs: 165 $793,£32 348,283 €351, 378 3,22
1% $745, 082 $24p, 637 $496, 446 3.0z
Gperating Cost  $4,073 /year 18X $E9E, 334 $245,117 $431, 217 2. 84
Coerating Lifetime 21 years 13% 8552, 645 $243, 712 $408, 936 2.6
14%  $£1Z, 381 $242, 415 $370, 358 2.5
k2or Equipment Repair/Replacement : 15%  ¢377.577 $241,21% £330, 762 okt
1B%  €345,552  $240,103 €305, 850 7
keplace Cost ($24,288) /period 18% 450,524 $236, 114 $252, 412 2.t
Kepiace Period 20 years 20% Seag 43E $238. 358 $206, 040 i.BE



TABLE A16
For Case of :POULTRY 3200 S0 FT @323.81/30 77 SCLAR FLUS WASTD HE&™ RECOVIRY REFT

Aassuming D11 Escalation Rate of : 2 0%
Saved Value of
Canital Operating Cost of Bil Fuel bsec ruel Energy Saved frrual  Cash Fiow Discounted Casn Fiew (KEY) 61 =
Year Cost Lost $/Bbl. {Bbl} Cost Equiv. Energy Cost Current % 4% 8% 102 12%
I fcguisition $195,839
1 Transpe-* $0
1 Construction $0
{ Interconnection $0
1 Total $195,839 $598 $35. 00 0 $0 368 $12,874  $196,437  ($183,562) ($183,562) ($1B83,562) (3183,562) {3183,562)
2 $3,585 $33.70 0 $0 2207 $76,790 53, 585 375,205 ($111,250) ($113,528) (5115,135) ($11g,415)
3 $3.585 $36. 41 0 30 2207 $80, 366 $3,585 $76, 781 ($40,262)  ($48,101)  ($51,733)  ($55,206)
4 $3, 585 $37. 14 0 30 2e07 $81,973 $3,585 $78, 388 $29, 425 $14, 126 $7,153 $383
] $3, 385 $37.89 0 $0 2207 $83,612 33, 585 $80, 027 $97,833 $72, 948 $61,812 $51, 448
6 $3, 585 $38. 64 0 $0 2207 565,283 $32, 583 $81,700 164,984  $136,552  $1iZ, 344 $37,80°
7 32,585 $39. 42 0 $C¢ 2207 $86,990 $5, 585 $83,405  $230,900  $181,111  sI55,E2%  $140,062
8 $3,585 $40. 20 0 30 2207 $88,730 $3,585 $33.145 295,604 821,793 $203,317  $178,578
9 $3. 585 $41.01 0 80 2207 $30, 5035 $2.5835 $85,920  $355.115  $277,733  3243,886  3213,BE3
10 $3,585 $41.83 0 $0 2207 $32, 3135 32,385 $86,730  $421,436 83,140 328],4% 5245660
19 $2. 585 $42, 66 C $0 2207 $34, 161 $, 585 $30,576  $482,646  $364,094  $I1L,417  $274,B43
12 $3,585 $43.52 0 $0 207 $3a, 044 $2. 585 $32,439  §342,706  $403,743  $345,833 $301,423
13 £5.585 $44. 33 ( 80 2207 $37. 985 $3.585 $34,380  $6C1,655  $441,22 $378,875  $325.6AE
14 $2.585 $43. 26 0 30 2207 $33.225 $3, 385 $3C.340  3659,514  $478,632  s405,8302  $347,7%7
5 $5. 385 $45. 18 ¢ S0 2207 $10.,823 $2, 585 $98, 538 $716,302  $510, 133 843,578 3367, 843
16 £3,583 $47. 11 G 30 2207 5103,962 $3.385  #00,377 8772,038 8381, 773 $455,77 336,187
17 s2.CES $48, 03 ¢ 3G 2207 $10e. 041 52,385 3102,A5€  $B826,740  $STI, GBI $473.02s  $40%,9C0
18 54583 342,01 ¢ S0 207 %108.162 55,335 SMOW STV #880,4°7  $593,945  $453,Tis $41G,13:
19 $3.585 $49.99 ¢ $0 2207 $110,325 $2.583  t105,740 $333,116  $BCE.657 518,31 $43%,01:
20 $2,383 1273 1 0 2307 812,331 85,285 S10B.9s6  $9B4,827 8651, 901 $538.735  $444,5C!
21 52, 582 $5L. Ul ¢ 3 Z207  31l4.78: (316.402)  $132.184 $1,045.810 8680, 475 351,530 $4%,4c7
$7o, 252 < 4,508 21,507, ol ERCTONS SN DO LD B I
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TABLE A15 {Contd.)

<432UMTTIUNS TARLE

tronomic ang Financial Anzivsis for Energy invesimente — Zpypt ZEP

Capital Costs: Eerefi: Paramecere: irte-nai Rate of return L5, 19%
Acaguisition $195, 524 Frice of il £25.00 /bbl (yr. 1)
Transportation $5¢ 011 Escalat. 2. R/ year Dicc, FVoof oV oof B/C
Construction $0 Rate Eerefits Costs N Railo
Interconrect 1on 14 znrgy Savngs zZel bbl/vear ===

Fuel Use G tbi/year 0% $1,975,290 $247, 358 $1.757.328 7.95
T07RL (Cap.) $193,52% % $1,59,595 $241, 191 i, 35T, 4G4 £.62
4% 81,312,650 _-9.84/ $.,075.508 .97
Construct T.se 15 months 6Y. $1,056,£52 $221,258 $665. 12 £.74
* $530,005 $227,349  ¢70%,55¢ 4,08
Operating and horma: Maintenance Costs: 104 793,656 $224,022 $575, 534 2.57
115 $745,083 $222, 348 32,3 3.35
Uperating Cost  $3,£59 /year 12% $5690,334 ;;;.18: $47Z, 145 2.1
Operating Lifetime 21 years 13%  $552,649 $213,932  $43:,717 2.97
14X w5{Z, 36! $215. 771 $334, 511 .80
¥ajor Equipment Fepair/Reniacement: 5% §577,377 $2.7,69% $3E0, 281 2.6%
16%  $T4E, 982 .E,EG” §32¢, 252 .8z
keclace Lost 185 $4930,526 $:ls, 9'ﬁ §27% Z.2¢8
keoiace Period &0 vears I send 436 82351, .08

r ~r



TAELE A6

For lase of :ROUUTAY 3300 5 P RSISOEI/5L FTOSLLARR pLUD waITD MDA

LolvZsm: nor
Assuring D:1 Eccaiation Rate of ¢ .U
Saveg Value of
Cacital Operating Cost of 0il Fuel Leec ruel trergy Saved “rnual  Lash Fioe Discounted Lasn Fiow NPV B =

Year Cost Cost $/Bbl, {(Bbl) Lost Sourv, grergy Lost Lurren: ¢ % B3 10% ced

] Acquisition $195, 839

i Transport $0

I Construction $0

| Interconnection $0

f Total $195,E39 $538 $35.00 0 $0 368 $1z.674 $196,437  ($183,502) ($i83,558) ($183,562) ($183,362) ($183,582!

2 $0 $3, 385 $33.70 0 $0 2207 $76, 730 $3,585 $75,205  (£111,230) ($113,928) ($115,1%4) ($i15,415)

3 $0 $3, 585 $36. 41 0 $0 2207 $80, 366 $3, 585 $76, 731 1$40,262)  ($48,101)  ($51,733;  ($55,205)

4 $0 $3,585 $37. 14 0 $0 2207 $81,373 $3,583 $76,388 $23,423 $14,126 $7,135 $387

5 $0 $3,383 $37.89 0 $0 2007 $63,612 $3,985 $80,027 $37,833 $7C, 948 $71,B15 $351, 448

6 $0 $2, 585 $38. 64 0 $0 2207 $83,283 $2,585 $81,700  s164,984  $128,352  s!il,%4 $37,807

7 $0 $2,585 $39, 42 0 $0 2207 $65,990 $3, 585 $83,400  $230,900 181,11t $15%,628  $140,%2

8 $0 $3,583 $40, 20 0 $0 2207 $88, 730 $3.583 $85.145 295,604 230,793 $203,317  $17¢,578

9 $0 $3,583 $41.01 ¢ $0 2207 $5(, 203 $3.585 $80,920  €358,115  $277,753  $241,856  $213,663
10 $0 $3, 585 $41.83 0 $0 2207 $32. 315 $2, 583 $86,730  $421,436  $322,140  $281,496  $245,660
11 $0 $2, 585 $42.66 0 $0 2207 $34, 161 $5, 585 $30,576  $4B2,646  $364,0%4  §316,417  $274,B43
e $0 $3, 585 $43.52 ¢ $0 2207 $30, 044 $2,583 $32,439  $542,706  $L0Z, 749 $34E,823  $301,423
13 $¢ £3,585 $44, 39 0 0 2207 €37, 963 ¢2, 385 $34,380  $601.655  $441,226  $37&,B895  $375.548
14 $¢ $2, 585 $43.28 ( 30 2207 $33,235 €3, 588 $32,380  $639.514  $476,652  $405,802  $347.7:7
15 80 $3, 585 $46. 18 ¢ 10 2207 $105,522 EXONER $9d, 238 8716,30Z  €510,133  $432,598 $367.B4%
e 80 $3,585 $47.11 0 $0 2207 $103.982 $2.585 100,377 87720038 $541,779  $45£,727  $36%,157
17 8 $2, 582 $48. 03 ( (. 2207 108, 04] $2.080  3I0I, 45 $326,740  e37..6R! $472.02 8402, 900
18 S 335,563 $4%,01 ¢ SU (7 $108, o2 $2.38% €104,577  £380,437 593,945 $49%,714  $4iG,iI:
{9 s0 $5.382 449,99 ¢ $0 2207 $11C, 325 $2.583  S105,740  $333.116  $62E.657 516,315 84370
20 (i ¢3,58¢8 226,93 e $0 227 $112,331 $3,282 SJOE. %t $384,827  $£5..901 $538,726  $44b,0%;
i (820,587 12,588 85, 0] ¢ g 20T $11a, 781 {816,4G25  §1Z1.184 81,045, £ 1C $e8G, 470 €551, 52 $4TE.elT

IR §7:.232 g % EDURCRRNT fren, il ELnRl Nl




TABLE A6 (Contd.)

ASSLFTTIONS TARLE

Economic and Financial Analysis for Energy investments — toyot EER

Capital Costs:

Roquisition $135,839

Transportation $0
Construction $0
Interconnection $0

TOTAL (Cap.) $195,839

Construct Time 10 months

Operating and Norgal Maintenance Costs:

Operating Cost  $3,585 /year
Uperating Lifetime 21 years

Major Equipeent Kepair/Replacement:

teolace Cost ($21,987)/period
Replace Feriod 20 years

tenefit Parameters:

Price of 0il
01l tscalat.

€33.00 /bbl tyr. 1)
2. 0% /year

Enrgy Savnos
Fuel Use

2207 bbl/year
0 bbl/year

k=41

Disc.
Rate

0%
il
&%
&x
74
10%
11x
124
13%
14%
15%
16%
18:
2

EINZTIT-L0ET5 TRELE (Laicuiated)
Internai Rate of Return 43.02%
PV of W of
Benefits Costs N
$1,927, 262 $245,150 $1,631,112
$1,557,774 §240,2050 81,317,514
$1,280,734 $235,123  §1,045.610
$1,065, 988 $230,701 $433, 25"
$907, 393 $226,917 $680,475
$780,212 $223,689  $556,923
$726, 966 §222,258 $504, 708
$679, 403 $2¢0,935  $438, 457
$636, 780 $219,712  $417,068
$596, 467 $218, 581 $379, 886
$363, 924 $217,932 $346, 331
$532, 687 €215,562  $316,126
$478,533 £214,823 $263, 773
$433, 630 $253,320 $220,310

k/C
Ratie

7.83
b.48
3.45

W e
& REEE

QO ry o ro ro e
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w
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TAHLE AT «Contd. )

ASSUMPTIONS TABLE

Capital Costs: Benefit Parameters:
Acquisition $78,713 Price of 0il $25.00 /bbl (yr. 1)
Transportation S0 0il Escalat. 2.0%/year
Construction S0
Interconnection S0 Enrgy Savngs 350 bbl/year
———————————————————— Fuel Use 0 bbl/year

TOTAL (Cap.) $78,713
Construct Time 10 months

Operating and Normal Maintenance Costs:
Operating Cost $2,093 /year
Operating Lifetime 21 years

Major Equipment Repair/Replacement:
Replace Cost 56,683 /period
Replace Period 20 years



b

OO IO UND WM bt

[}

Capital
Cost

Acquisitiocn $58,713
Transport SO0

Construction S0
Interconnection S0

Total S$58,713
SD
So
So
S0
S0
SO
S0
So
SO
S0
S0
SO
S0
SO
SO
SO0
S0
SO
S0

(S4,458)

E===r o=z

$54,255

Operating
Cost

$34,747

Cost of
S/Bbl.

25.00
$25.50
$26.01
$26.53
$27.0%
5$27.60
$28.1%
$28.72
$29.29
$29.88
$30.47
$31.08
$31.71
$32.34
$32.99
$33.6%
$34.32
$35.01
$35.71
$36.42
$37.1%

01

For Case

Assuming Q1

o! : PFOULTRY

i :".i'rl.!i;

hd

SERCITIVITY ANALYS!

Escalation Rate ot

FOR 400D SO FT

2.0%

Fuel Used

(Bbl}

Erm=omax

Fuel
Cosz

OO0OO0ODOOOCO200CCOO0OOOO0OO
w
(=]

0 1]

Saved Value o!
Eneray Saved
Equiv.

—— i ciimzzs=a

Y6 51,458
2.0 $8,925
340 $9,104
350 $9,286
aco $9,471
L0 59,661
350 59,854
3150 5$10,C%
350 $10,252
350 510,457
aso 510,666
150 €10,880
3%0 511,097
340 <11,319
3L0 211,945
350 $11,776
150 S12,C12
150 $12,2%2
3%0 $12,491
350 $12,747
350 $13,002

7.058 $218,312

A-i4

-
~

L9,000
- -~

-
~
b
.
<
c
<
-
S
-
>
c
9
e
5
e
v
e
2
¢
B
e

23
23
23
23

b bt pee e
dosd oy

RS RPO N

(I NI RN
[OR I SR OF S VO UF RSP R VORI WA Y

NN N N N

[N NN ]

N N Y

$849,002

C2agh Flow

(%)

LA RN S MR I N Ve B e TR Ul

[YRENIRT Wi S

[

LS RN R )
[ealie BN i )
WO W e Pty

$129,310

©510.00/5Q F7T

Discounted Cach

it

(557,542)
($50,617)
(543,792)
($37,€70)
(510,447)
(523,923)
($17,497)
{S11,168)
(S4,936)
$1,201
$7,242
$13,1%0
$19,045
S245,808
$30,4E1
$36,063
$41,556
546,961
552,280
$57,512
164,695

[ 4

(517,462)
($12,854)
($8,484)
(S6,342)
(S41%)
$3,308
$S6,£36
$10,180
S$13, 349
$16,353
$19, 198
$21,895
$24,449
$27,825

Fiow {NPV)

17

{557,542)
{550,995%)
(544,895)
(53%,213)
(533,921)
(528,992}
{$24,403)
($20,129)
{S1€,150)
'$12,446)
{"6,998)
(S5.7€%)
($2,802)
(522)
$2,5£4
$4,971
57,210
$9,293
$11,231
$13,034
$15,373

(557,542
(S$51,11.
($45,22¢
{$239,84%
{334,921
(S30,417
(526,297
($22,53¢
(515,08%
($15,93¢
(S13,05¢
(S10,424
(SE,01¢
($5,812
($3,80%
($1,972
(S294%
S1,24¢C
$2,64.0
$3,92:2
$5,55:2



For Case of sPOULTPY 3200 50 FT %322, 21/50 77 SOLAR FLUS w357E R

TABLE A17

RIFT RZCOVERY LGCALLY MANUFACTURED
Assuning 01} Escalation Rate of RS
Saved Value of
Capital Operating Lost of Dil Fuel Used Fuel Erergy Saved fnnual  Casn Fiow Discounted Cash Flow (NFV) 6 3 =
Year Lost Cost 5/Bbl. {Bb1) Lost Egulv. Energy {cst Current ¢ 4% 8% i0% 12x
1 Acquisition $177,756
1 Trarsport $0
| Construction $0
1 Interconnection $0
f Total $177,756 $537 $35.00 0 $0 368 $12,874  $i78,233  (S165,419) ($165,419) ($165,41%) ($165,419) {$165, 419)
[ $0 $3,223 $33.70 0 $0 2207 $78, 730 3.223 $75, 567 {$92,759)  ($95,450)  ($95,722)  ($97,:¥S)
3 $0 $3,223 $36. 41 0 $0 2207 $80, 366 $3,223 $77,143 (821,436)  ($29,312)  ($32,958)  ($36,451)
4 $0 $3,223 $37. 14 0 10 2207 $81,973 $3,227 $78, 730 $48, 573 $33,202 $26, 199 $19, 602
5 $0 $3,223 $37.89 0 $0 2207 $83,612 $2,223 $80,389  $117,290 $92,291 $81,106 $70,691
6 $C $3,223 $38.64 0 $0 c207 $85, 285 $3,223 $82,062  $184,739  $148,141 Sla;.ba9 $1i7,255
7 $0 $3,223 $39. 42 0 $0 2207 £86, 990 $3,223 $83,767 200,941  $200,928  $179,344  $155,6%4
8 $0 $3,223 $40.20 0 $0 2207 88, 73 $3,223 $85,507  $315,920 250,821 223,223  $198,373
9 $0 $3,223 $41.01 0 $0 2207 $90, 505 $3,223 $87,282  $379,6%  $297,977  $263,940  $233,625
10 $0 $3,C 3 $41.83 0 $0 2207 $32, 315 $3,223 $83,092 442,231  $342,545  $301,724  $265,752
11 $0 $3,22 $42. 0 $0 2207 $94, 161 $2,223 $30,938  $303,725  $3B4,667  $336,785  $295,032
12 $0 53,233 $43.52 0 $0 2207 $56, 044 €3,223 $32,821  $364,020  $424,476  $365,318  $321,716
13 $0 33,223 $44.39 q $0 2207 $37, 965 $3.223 $34,742  $B33,1%6  $462,100  $392,506  $346,034
14 $0 $3,223 5.28 0 $0 2207 $93,925 £3.223 $36,702  $BBI,273  $497,697  $427,517  $386,195
15 $0 £3,223 $40. 18 0 $0 2207 5191,923 $3.223 £36,700  $738,269 531,260  $453,508  $385,3%:
16 $0 $3,223 $47.11 G $0 2667 $102,932 82,223 300,733 $794,206  $983,017  $477,824  $406,735
H 10 $3,223 $48. 05 0 (0 2207 3105,04] §e.c23 516,816 $8B49,101  $593,029  €5(4,000  $4II.SEB
18 $0 $3,223 $43.01 0 $0 2207 5106, 162 13,283 8104,935  $902,97%4  $521,390  $52C.764 $432, 851
19 $0 $5.233 $49,99 0 $0 2207 $110,32% $2.225 107,102 $953,842  $E46,193  $540,025  $45%,77S
20 $0 $3,223 $50.93 o $0G 2207 $112,53 $2,825 £10%,308 $1,007,725  $673,52! $357,857  $455,470
2 ($19,972) 83,223 52,04 ¢ E¢ 2207 §114,78: {($1e.749) €Il 531 85,007,734  $705,740  $377.44%  $47%. 10t
€37, 784 $54,997 ¢ $u 4n,Z0E $1,327,385 0 $IILLTED 8L, Fihauel

[\‘"42



TASLE A17 (Contd.)

ASSUMTTIONS TARLE

Economic and Firancial Analysic for Energy Investments — Egyp: EER

Capital Costs: Benefit Parameters:
Rogquisition $177, 756 Price of Dil §35.00 /bbl ., 1)
Transportation $0 011 Escalat. 2. (dryear
Lomstruction $0
Interconnection $0 Enrgy Savngs 2207 bbl/year
Fuel Use 0 bbl/year

TOTAL (Cap.) $177,75
Construct Time 10 nonths

Operating and Normal Maintenance Costs:

Operating Cost  $3,223 /year
Operat:ug Lifetime 2l years

Major Equipment Repair/Replacement :

Replace Cost ($19,772)/perioc
Replace Feriod 20 years

A-43

Disc.
Rate

0%
Ford
4%
6%
8x
10%
1%
124
13X
14%
15%
16%
18%
crt

BENZF[7-CO3TS

TASLE (Caicuizteq)

Interral Rate of Return 47.74%
PV of MV of B/C
perefits Costs NPY Ratio
$1,927, 26¢ $222,781 $1,704,480 8.65
$1,537,774 $217,553  $1,340,221 1.16
$1,280,734 $212,980 $1,067, 754 6.01
$1,069, 988 $209,033 $860, 94 2 12
$907, 393 $205,652 $701,740 4,4}
$780, 212 $202, 764 $377, 449 3.85
$726, 966 $201, 482 $525,485 .61
$673, 403 $200, 297 $479, 106 3.29
$636, 780 $139, 201 $437,579 3,20
$398, 467 $198, 186 $400,281 3.02
$362, 924 $197,247 €366,677 2.86
$532, 687 $136, 376 $336, 312 ¢!
$478, 593 $134,81F $285,783 2. 46
$433, 630 $133, 467 $240, 163 2. o4



TABL. AlSB

For Ca.c ot:FGULTRY 4000 SQ FT 8555.00/SQ FT PLUS WASTE HEAT RECOVERY
Assuming 01l Escalation Rate of : 2.0t
Saved value of - Cash Flow (NPV) @ | =
Capital Operating Cost of 0il Fuel Used Fuel Enerqgy Saved Annual Cash Flow g:acounted s ( 12)\ 154

Year Cost Cost S/Bbl. (Bbl} Cost Equiv. Energy Cost 9“{7?"‘4? i iessrzs  =mes=i=z. =cz=ssamw ==s===z==a2

1 Acquisition $348,4239

1 Transport S0

1 Construction So

1 Interconnecti:n o] 336,280

1 Total :'an,nie $989 $35.00 0 Su 376 $13,148  5$349,428 ($336,280) ($316,280) (SJJs,ggg; gg;:g.ggg; {:271,4681

2 so $5,934 $35.70 ] S0 2254 $80,468 54,9114 $74,534 (5267,267) (5268'593 (5209'031) (8213.893)

3 50 $5.914 $36.41 o su 2254 $82,077 99,934 S7e. 143 15201,980) (0 TeY)  [5151.665) (3162,74E)

4 SO0 55'934 S]7'14 0 so 2254 $81,719 $5,9 34 $17,785 (5140,2138) (5147,;81) (510].167) (5117.]17)

5 S0 $5.914 $37.89 o so 2254 $85,393 55,934 219,353 (581,824 (592'433) (557,111)  (576,963)

6 S0 55'934 $318.64 0 SO 2254 $87,101 $9,934 S81, 167 (526,591) (542, 7) (Sl='1o;) ($¢1'119)

7 s0 $5.914 $39.42 o so 2254 $88,811 55,933 $82,909 $25.654 S 221 201 ($9.282)

8 so 55,934 $40.20 o 50 2254 $90,620 $5,934 SHY, 686 373,067 2:;8'126 $58,136 $18,994

9 so S5, 934 S41.01 0 so 2254 392,432 23,924 s it 5es 5125, 594 589,995 544,108
10 so $5,934 S41.83 0 ) 2254 $94,281 55,914 588, 147 $165,995 160" 383 5119, 047 S66.412
11 s0 $5,934 $42.66 o S0 2.5% 596,166 99,924 90,232 S207.790  292.e8  $145.540 586,220
12 50 55,934 $43.52 0 su 2254 $98,090 95,934 292,136 Sauaas 222,671 $169, 697 $103,812
13 So $5,934 S44.39 0 S0 2254 $100,052 55,934 594,118 $284,6990 : 0. 514 5191’725 5119'434
14 S0 $5,934 $45.28 0 so 2254 $102,053 $5,934 $96,119 $120,0132 5236'352 s211,811 $133,306
15 SO $5,914 546.18 0 <o 2254 $104,094 $5,9134 598,160 5353"32 5260'359 $210,124 S145,625
16 s0 $5,934 $47.11 0 sO  2z.4 . $106,176 $9,934  5100,242 938,002 Ao N9 er46.822  $156,565
17 S0 $5,934 $48.0% 0 $0 2254 7108,299 33,934 2102, 365 s S)i 318 $262,047 5166,278
18 S0 $5,934 $49.01 0 5o 2254 $110,465 $5,914 $104,531 Jeed. 18] 62 e $275,927 $174,90)
19 S0 $5,934 $49.99 0 SO 2254 $5112,674 $5,9134 $106,740 $469,895 S;gg'l“ szaa'saz 5192'562
20 <o 55,934 $50.99 0 sa 2258  S$114.928 $9,934  §108,994  $428, 130 Ao e 2303.709  S15:,478
21 {$34,625) 55,934 $52.01 0 S0  225¢  $.17,226  (528,691)  $145,917 526,456 st ’ '

$313,814  $119,669 0 S0 45,456 51,968,304  5$433.383 $1,534,821

A-24



Disc.
Rate

TABLE AlS8

(Contd.)

BENEFIT-COSTS TABLE (Calculated)

PV of
Benefits

0% $1,968,304
2% $1,590,948
4% $1,308,008
$1,092,774

6%

8%
10%
11%
12%
13%
14%
15%
l6%
18%
20%

$926,716
$796,828
$742,448
$693,871

$650,341 .

$611,212
$575,933
$544,031
$488,791
$442,864

$433,483
$423,156
$414,271
$406,694
$400,260
$394,801
$392,388
$390,162
$388,108
$386,210

$384,455

$382,831
$379,927
$377,421

$1,534,821
$1,167,793

$893,737
$686,080
$526,456
$402,027
$350, 060
$303,709
$262,233
$225,002
$191,478
$161,201
$108,864
$65,444

A-45



TABLE Al3 (Contd.)

ASSUMPTIONS TABLE

lapital Costs: Benefit Parameters:
Acquisition $348,439 Price of 0il $35.00 /bbl (yr. 1)
Transportation SO 0il Escalat. 2.0%/year
Construction SO
Interconnection: S0 Enrgy Savngs 2254 bbl/year
-------------------- Fuel Use 0 bbl/year

TOTAL (Cap.) $348,439
Construct Time 10 months

Jperating and Normal Maintenance Costs:

e T T o e e = e e > e = ——— ——— - —————— o

Operating Cost $5,934 /year
)perating Lifetime 21 years

iajor Equipment Repair/Replacement:

Replace Cost ($34,625)/period
Replace Period 20 years

A-46



APPENDIX B



CENERAL FOLILTRY v IFA0 O

12, S0LAR THERMAL COLLECTION SY3TEM
VARIABLE COST «MLD- 19864)

DESCRIF TN
SOLAR UL ECTORS @ £ L0, 00 /T2
COLLECTOR ALEA 4000 112
COLILECTIR ©0Q5T
SOLAR CIRCULATING FUMFT
SOLAR DISTRIBUTION IS
STRUCTURAL STEEL
SOLAR CONTROLS
INSTRUMENT ATR SYSTEM/F LE ING
LOW YOLTAGE CABILE
EXCAVATION ANMD FOUNDAT [ONS
ELECTRICAL

TOTAL ECUIFMEMT(MID 1977
ESCALATINON FaACTOR

TOTAL ECUVIPMENT (MIT [ 97014)

FIFING COST @ (407 COLLECTAR 12237T)
INGULATION COST @ (25% [ (F NG cosT)
FOTALL MATIERTAL 09T

LABOR COST (70.9%% MATERIAL COST)
MIDTFTERAGOIN M X

MODIFIED Leplin COST

MATERTAL r | AROR

FROLOGHT (DUTY , TAXES T [0 pT WOy,

SUBRTOTAL
CONTRACTOR OVEFHESD AND PROFIT @ a45%

SUBRTATAL
CONTINGENCY @ 5%

TOTAL VARIAELE CAST
COST FER FT2

B-1

SURTOTAL.
£19
ININIY!
F4O 000
£1,700
£1 050
15,000
£3,000
E7S0
£1,500
F2,000
¥S500

65,750
1.1

O, 40

ot fan X —d
e 23

£92,305
66,012

0,493
Fr 2,710

G110

TOTAL

¥72,7129
FLE
£4,000

£28,285

F120,071

¥597,752

£28,800

£201,417



GENERAL FOULTRY MWar ol

FIXED CQAQST (MIO 198&)

DEGCRIFTITIN SLIBTOT YO
PANTRACTOR 'S RENTAL S1ovs [FS Yo ok
CONTRACTOR S FACTILITICS T 000
ZONTRACTOR S 1JTTLITIE S EL, 000
COMNTRAGCTOR S MaTERTAL HAMDL ING 1,500
CONTEACTOR 'S CLEAN -1 £ 000
DISMANTL TNG AND MOV ING FD, 000
BOXIMZ AND CRAT NG £S5, 00
U S. TRANSFORTATION FS 000
SUB-TOTAL F23,300 £20 500
CONTRACTOR *S OVERHFAD AND FROFIT @ 45% .45 FL0,075
BUE-TOTAL £34,075
COMTIMGBGENCY @& (5% 0,15 ¥35.11
FOTAL FIXED COST FT9, L2e
LG ZOST DA3ED 0N TUREENT FIELD TEST FROJECT
TOTAL. VARTARLE COST RN S
TOTAL FL<e D st £.09, 118
1OTAL SYQTEM CORSTRUCTION COST 260,599
CEA COST DATA BASED ON FUTURE FROJECT
HSING IN-COUNTIRY SONTRACTOR AMD EQUIFMENT
VARTABLE COST @ F0R.42/FTD ¥, 62
COLLECTOR SIZE (FT2) 41500
TOTAL VARIAELE COST £114,480
EEA FIXED COST £3246H,757
TOTAL SYSTEM CONSTRUCTION COST El1atl,0%7
CONSTRUCTION COG1 SLUMMARY
A STEAM FILASH TAME SYS3TEM ¥U2.461
F. CONDENSATE RETURN SYSTEM FH7 254
C. SOLAR THERMAL COLLECTION 3YSTEM F260,599
TUTAL CONSTRUCTIOM COGT ALE, % 0 FIOL,TU0



CENEFAL FOULTREY Pldieng |

CONSTRUCTION CUSYT L*Z’STIMArE
A. STEAM FLASH TAME SYSTEM

DESCRIFT ION SUIETOT 5L, FL)oe
TOTAL EQUIFMENT (MID-1'33) by a0
COCALATION FalToR I.o1
TOTAL EQUIFMEMT (MID-19245) £3, 250
FIFING COST @ (4Q% EOULE CQST) O R MR
INSUILLATION COST @ (257 FIFING CO3T) Q.25 £B23
TOTAL MATERIAL COST FL2, 379
LAROR COST (71.5% MATERIAL Ci23T) £i3,:3493
MODIFTER,LAEDR MIX 0.4
MOOIFIED LAROR Z0OST P05
MATERIAL + |LAROR Flé, 180
CONTRACTOR OYERHEAD AND FROFIT @ 45% E7,0831
TOTAL SYSTEM COMSTRUCTION COST FRo, a0

. COMDENSATE RETURN SYSTEM

DESCRIFTION SURTOTAL TOTAL
TAOTAL. EQUIFMENT(MID -1 7135) EDL LS00
ESCALATION FACTOR 1.1
TOTAL EQUIFMENT (MID-1%125) F23,650
FIFING COST @ (40% EQULIF CcasT: X, 980
CNSULATION COST @ (25% P LOEING C03T) 2, T4
TOTAL MATEIIAL COosT 25,475
LABOR COST (71.5% MATERIAL COST) 2%, AT
MODIFTER,LALDIR MIX 0.4z
MODIFTED LAROR TOST FLO 207
MATERTAL + LAROR F44, 2072 .
CONTRACTOR JVERHEAD AND FROFIT @ 4=% F20,8372
TOTAL SYSTEM CONSTRUCTION COST £67,.2549

SR Tme S m e e e e s o g e - e T T T U SR
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INFUT QurPyr QuTPUT QuTPUT ENER3Y SAVED
F-CHARY HAL/LAY BTU/YR BTU/DAY BTU/HR
SCALDER CONSUNFTION @ 140 F 12,718 (1,69,258)
SCLAR SYSTEM ENERGY SAVINGS 1,508,920,000 4,572,485 571,585 -13.61
SOLAR SYSTEM FUEL SAVINGS
TFLASH TamK Sysien T MASS FLON ENERGY  CONVERSION  mASS Fgw 777777 rmoemeeeeeeeseeans
CONDENSATE FROM  CONDENSATE FROM  METHODOLOGY ‘
RENDERING COOKERS RENDERING CGOFERS  tFLasw STM  FLASH ST FNERGY SAVED
8 LB/HR 8 BIU/HR LB/HR 8TU/HR
FLASH TAMK SYSTEM INFUT 12,297 1,922,448
FLASH TANK ENERGY SAVINGS 10,61 1,301 1,227,560

FLASH TANK FUEL SAVINGS

CONDENSATE RETURN SYSTEN  CONDENSATE FROM CONDENSATE FRON USING H1v
RENDERING COO¥ERS RENDERING COOKERS  (HL @& 212F)-

AND SCALDERS AND SCALDERS  (HI @& 772F) = ENEFGY SAVED

M3 AND I3 LB/HR 08 AND 813 BIU/HR BTU/LB aruR

LLINE
HB ENERGY SAVINGS 12,297 1,922,468 180
HLI ENERGY SAVIsS 1,736 380,251 40

TOTAL ENERGY SAVINGS 14,032 1,302,938 140 1,584,532

TOTAL FUEL SAVINGS
ENERGY S4veD FUEL SAVED FUEL SAVED FUEL Savep CONSTRUCTION
F-CHART RNJ/YR BIU/YR GAL/YR 3BL/YR 1SAVINGS cosr

SCALDER CONSUMPTION @ (40 F
SOLAR SYSTEN ENERGY SAVINGS  1,508,920,000
SOLAR SYSTEM FUEL SAVINGS 2,012,144,820 14,372 LSt s20,599

ENERGY SaveED FUEL SAVED FUEL SAVEC FUEL SAVED CONSTRUCTION
BTU/YR BTU/YR GAL/YR BBL/YR 1SAVINGS cosr

FLASH TANK SYSTEN INPUT
FLASH TANK ENERGY SAVINGS 1, 246,037,710 ‘
FLASH TANK FUEL SAVINGS 4,328,591 ,287 30,919 134 -7.8% $21,461

ENERBY SAVED FUEL SAVED FUEL SAVED FUEL SAVED CONSTRUCTION
BTU/YR BTU/YR 6AL/YR BBL/YR 1SAVINGS cost

H3 ENERGY SAVINGS
M13 ENERGY SAVINGS
TOTAL ENERGY SAVINGS 3,186,385,707

TOTAL FUEL 3AVINSS 696,018,670 49,400 1,176 -12.01 347,254
""""""""""""""""" EISTUNG B0ILER ¢ RilR R R
CONSUMPTIGN (56,958,353,760)  (406,845) (9, 487)
FROPOSED BOILER F BTU/YR  GAL/YR  BBL/YR YSAVINGS

CONSUHPT [ ON H5,713,729,432)  (312,154) (7,432) -2, 11
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IGYPTIAN ELECTRICITY AUTHORITY
(RIS IR Y

FR : Anhar Hegazi
To : Cr. Soliman, DJroject Economist
Date : 3/10/ 1686

Subiect : Cost Figures for The Economic Analysis of F. & 3,

Refference a/m subject and my letter dated Jan/ /€6
to Mr. Spongberg . Please ke advised that based on recsnt
local] market prices survey " Reefco" «cnst figures for the

proj-cv has to be as follows.

A - For the case of the oresent " REFT " project.
- Variable cost 33. 25 s / 2
- Fixed cost 26, 757
8 - 1In Case of 1loncall Replication
- Variakle cost 25. 3 s v/ 2
- Fixed cost 20, 176 5§
Detailed analysis of ccgt items as attached £sr vour

information.

cc - Dr . E. EL Sharkawi , EEA
- Dr T. EL Tablawi EEA

'

- Mr . Eric Peterson , USAID



“CTRICITY AUTHORITY
EGYPTIA ‘:JL\E‘bEHlA- E\'En l- BT&' «..«:Tn FOGYPT
TELPGRAY LLeCTRCOOP  TILUEN L o »ie FOUMIR N

Variable Cost

The estimate of variable cost " Area Dependent - are Based
on ( 10,000) ft2 ) collector area., Two different estimates are

given for the following cases.

following are considered

1- Only collectors, pumps and controlles are impor-

ted from the States, other elements are locally

supplied.

2- labor 1is &0% Egyptian and 20% USA which lead

to labor modifier of ( 0.31)

based on USA  labor cost & 21.77/ hr

Egvpt labor cost & 3 / hr ~32.4

B - Project Replecation in Egypt using 1local production,

l- Only, pumps and controlles may be imported

2- labor is 100 % Egyptian, 1i.e labor modifier is (0.

In addition the following 1is considerad for sizing system

components:
l- Pump capacitiegs 0.7 watt / ft2 i.e 10,000 ft2 system
use ( 7 kw pump.) cost of imported pump «~ 300-500L
K¢
= 220-370_

= 2,600 including Taxis = 1800 F g B

c-2

lagit)]

it
Py Y]

14)

)



ECTRICITY AUTHORITY

sROGITY CAFO FONFT

EGYPTIAN EL
LY MR P

TELEGEAM  CUTCTROGCOE TIIEX L el Ptk o

2- 1986 collector selling prices in Egypt is (140 Lﬁ/Mz
> $9,7/ ft:2 because of the limited market, some
companies already started to reduce their prices,
It is wexpected to reach. ( 125 L.E/m2 next year,
~ S 8.66 / fg

—

?
3- 10,000 ft~ svstenm — 500 panel %3 met section
panel

l.e ( 1507 mL ) 2f sxell sections <7500 LE = 56608

4- Field Experience show cost of pipirg, insulation

and fittings of almost 25% of «collector cost..

. . 2 -
S5- storage Capaclty 1is "1.5 gal / ft° « present cost of

3m3 tank = 2290 L&

6- Controls include:- 120 Aifvent % 20 L.E = 2400
-5 aife? tnormx2sn - 12s0 ; 4153
- 5 ther-ost. x100 = 500 , LE

impreted item prices in 1lacal market.
4150 L.E = 3 074 = 3,.30 s

These assusctions concluded the following outzut as  shown

latter in detailes.

REFT Locall Replication
1 - Variable costS/fg 33.25 5.3

( 31, 36 x 1.06) ( 23. 87x1.06)
2 - Fixed cCost 26.757 20, 176

C-3



EGYPTIAN ELECTRICITY AUTHORITY

ab Ayl NeOIR O OTY
TELFGE A ML TROGLE  TILEX

Cost Estimate

POWTK 2

Variable Cost
Cost item REFT
- Collector Cost 10,000 Ft
2
$ 10,0 / fE 100,000
2
S 8.66/ ft _
Storage TarXks 14,000
Pumps"cirzulat:ng & dist 2,800
Stell Structure 5,600
Controls & Vents 3,100
Cables & Switch kord 1,500
Excavaticn & ‘Fourndation 1,C093
Piping & insulation and
Fittings (25% Of collectar) 25,000
Sub total ( Materil cost) 152,8
labor cost
REFT 0.715 x 0.31= 0,22 33.883

Local 0.715 x 0.14 = 0.1

Total Material & labor Freight%Duhu186.67
for imported item ( 10% ) 10.00

196.67

include taxis & Duties & Freight

c-4

Locall

84, 600
14,000
500
5,600
3,100

1,500

1,000

13.62

149,67

149,67


http:LXtl*r186.67
http:collect.zr

* Sub-Total

Contractor Overhead
and profit (45%)

* Contingency 14%

6% Engineering

* Final Total

Variable Cost $§ / sq.ft.

B. Fixed Cost

0O0O0OO0OO0OO

196,673

- ot - -

14,610

Contractor Rental Supplies
Contractor Facilities
Contractor Utilities
Contractor Material Handling
Contractor Clean Up
Contractor Dismantling and

Moving Boxing & US Transport

Contractor Overhead

Contingency 10%

Total
Engineering 6%

Total Cost

N.B.: Modified Exhibit A is attached.

* Only for imported items.

149,670

209,534
12,572

222,106

22,21

R
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* Sub _ total

Contractor Overhead

and profit ( 45%)

contingency 10 %

6%

* Final

Variable

B~

Flexqd

Enineering

Total

Cost

l?_z; //6%74/29
) /"//b/ /\

1

Contractor

cost § / fg

[FERENT I U B T RN 2N

EXHIBIT A

196

M DU IR T R

670

Z‘f}?’o o
—88-50

qLFZ/ 3’7 o
28519
287517
22 137)
1%};07

-18.821

/Y6

=SS (7
3327508

,2 S. ¥ //6//'

Rental
Facilities
Utilities
Material Handling

Supplies

Clean up

Dismantling and
Moving Boxing &
Us Transprot

20

\
Contractor overhiead .( 459%)

* Only
N.B.:

for

14 May 1986 modifications o
Subject: Cost Figures for t

[ ©

=

4,000
3,000
1,000
1,500

2,000

22,953-20579
27295 2. 08R

2,000
3,000
1,000
1,500

2,000

2,000

11,500 _
s+r5+ 3V 10
16,635 /Y980
4653 4o

2504022 €3S

834 G 17

'3
/7)# )

Continger.:.y 10%
Total
Engineeing 6% =515 )3 88
L= 99S
46163 Ictat Brred 20376
Lo {
imported items 106,200 C-5

f EEA Letter dated March 10, 1986,
he Economic Analysis of FT #3.



