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1. EXECUTIVE SUMMARY
 

An economic analysis was performed to evaluate a proposed 

industrial process heat (IPH) system for poultry processing "it
 

the General Poultry facility at Hleliopolis, Cairo.
 

Two collector systems of area 4,000 sq.ft. and 3,200 sq.ft. 

.VL e evalat!Wed. BLctLIse otf i tierences in assumptions in c"St 

estimation, EEA and Lockwood Greene Engineers submitted sepatate 

cost estimates. 

The Lockwood Greene Engineers estimates were based on a 

4,000 sq.ft. collector area with a variable cost of $55.00/sq.ft. 

and a fixed cost of $39,186.00 with an energy savings of 342 

barrels of oil equivalent.
 

EEA estimates provided data both for 4,000 and 3,200 sq. ft. 

of collector area. Kach size category had a variable cost of 

$25.H[,'s 1 . fu. for the REIT project and $22.21/sq.ft. for locally,, 

manufactured collector systems. Fixed cost estimates were 

$23,995 for the 4,000 sq.ft. area and $17,432 for the 3,200 

sq.ft, area. The EEA estimates showed an energy saving of 35.) 

and 295 barrels of oil for the 4,000 and 3,200 sq. ft. 

coll eIctors, esp)ec Lively. 

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 energy saved by using the solar th,2rmal 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 tile world market. 

The economic analysis considered the following scenarios:
 

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

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

o 	 A 3,200 scI.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 sc.ft. collector area priced at $55.00 
per sq.ft. combined with flash tank and condensate 
retuLrl systelIS. 

O 	 A 4,000 sq.ft. collector area priced at $25.81
 
per sq.ft. and $22.21/sq.ft. combined with flash
 
taltik 	 -ind cod2lensate 'eturn 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
 

$]0.00/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
 

this 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 

0 renewable enerjy applicaticns in Egypt. 

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
 

ronewable 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 
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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-job and
 

specialized, and establish an intensive
 

information dissemination program.
 

The Market/Economic Analysis Task is one of the 

suppocting activities that will provide useful information 

for 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 

renewable energy technology/application systems 

in the field test program in the Egyptian 

economy.
 



o 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 

whic. the supply of and the demand for pre­

selected renewable energy technologies will be
 

transacteJ.
 

o 	 Identify policy issues such as energy prices, 

incentives, tariffs and regulations that could 

be modified, instituted and/or removed to 

enhance the establishment c ' a true economic 

cost of energy resources. 

o 	 Determine the economic environment under which 

investment decisions could be made for the 

widespread use of similar cenewable enecgy 

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
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analysis of a particular field test in order to provide decision
 

makers both at EEA and USAID/Cairo with information 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 ([PH), flash tank and condensate return systems for
 

poultry processing.
 



3. BACKGROUND 

The proposed site for Field Test #3, Poultry Proce3sing, is
 

at the General Poultry Corporation (GPC) plant, Heliopolis,
 

Cairo. The plant employs 380 persons and slaughters 6,000 birds
 

per hour, betweetn 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 apprnximately 30 percent of the poultry sector's
 

annual product ion. 

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.
 

Energy Resources 

The poultry processinq plant meets its energy needs from
 

the national grid for electricity, and mazout for its boilers to
 

produce steam. 

The plant has three boilers, two of which have 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 

7,920 x 103 kwh of electricity.
 

8
 



Objectives of Proposed Field Test Site for IPH System 

The primary objectives of this field test are to provide
 

EEA with practical working experience using Solar Thermal
 

Industrial Process Heat and to provide system design and
 

oFerational ttaining 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 he duplicated throughout the economy of Egypt.
 

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
 

oE anticipated benefits and costs (direct and indirect) result­

ing from the project throughout its economic life. The streams
 

of beneLits 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 costs, discounted by a gi',en 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 t-, 

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
 

r-ate of return, is that discount rate that would equate
 

d scounted 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
 

to see if a particular financial venture is worth investing in
 

or not. The simple payback is calculated by summing up all
 

capital and operating cost and dividing that sum by the value of
 

the first full year's benefit. In 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
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7-9 years is usually admissible. The inverse of the simple pay­

back 1 is the rate of'return on investment (RO1).
 

simple payback
 

Figure I shows a schematic presentation of the benefit cost
 

mode I.
 

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
N PE X QE Co Ci
 

PV _ (l+r) i (l+r) i (1+r) i
 
tq PV= 

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) ' 

QE Quantity of energy produced in barrels of oil 
equivalent 

Ci = Annual operating and maintenance cost 

r = Rate of return 

e Annual escalation rate for energy price. 
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Assumpt ions
 

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

following assumptions:
 

o 	 All energy conversions are made into barrels of 

oil equivalent where one metric ton is equi­

valenc to U.S. 7.33 barrels.
 

o 	 Price of oil is valued at US$ 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. It 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.
 

0 	 A discount rate of 10V 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 

10% at the end of the life of the system and 

adjusted for inflation at ' Lercent per year. 

0 	 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 = US$ 1.00 is used. 

All prices are in constant US$ 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 sq.ft.
 

Prices
 
Variable cost $55.00/sq.ft.
 
Fixed cost $39,186
 

O+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
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The second set of data was provided by EEA for two collec­

and 3,200 sci.ft. The EEA cost estimates
tor sizes, 4,000 sq.Ft. 

show two types of prices for each size category. The firstalso 

set sliov.,s a price of $25.81 pe- square foot of collector. This 

price is to be used for cot lectors pruchased for the REPT' 

of $22.21 per sq.ft. whichProject. The second set shows a price 

is to be used when evaluating IPLI application elsewhere in Egypt 

(see Appendix C) . 

Cost estimates provided by LEA are 	 as follows:
 

4,000 sq.ft.
Collector Sizes 

3,200 sq.ft.
 

Prices
 
Variable cost $22.2!/sq.ft. (local)


$25.81/sq. ft. (U. S. )
 

$17,432 (local)
Fixeoi cost $23, 995 (tj. S.) 

2% of hardware cost
 

Salvage Value 4.2% of capital cost
 

Capacity credit $1,463
 

Energy savings 350 bbl for 4,000 sq.ft.
 
295 bbl for 3,200 sq.ft.
 

10 months
 

0 + LMcost 


Construction period 


System li fe 20 years
 

Analysis and Resu1ts 

The economic eValuat ion of the IPH system for poultry 

processing was pe tiormed by examining the following sets of baste 

line assmIPt ions: 
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I. A 4, 000 su.Ct. collector ar i at a price of 
$55..00/sq. ft. 

2. 	 A 4 ,o000 s. .co lector area at prices of 
$25 . /s . ft. and $22 .21/sq. ft. 

3. 	 A 3,200 sq. It . ('C'Iector area at priJ.ces of 
25 ., /," I S. I i( ft-. 

4. 	 A flash tank system. 

5. 	 A condeisate retLrrI system. 

6. 	 A 4,000 SCI.fL. collector area priced at $55.00 per
sq.ft. comhbiied with flash tank and condensate return 
systems. 

7. 	 A 4,000 sqI.ft. collector area priced at $25.81 per 
sq . ft. and $22 .21/sq.ft. combined with flash tank 
and condtu sa te retUrn systeris. 

8. 	 A 3,200 s.I(L., collector area priced at $25.81 per 
sq. ft. aInd $22.2L/sq.ft. combined with flash tank 
and condensate return systems. 

InIpLlt data for the base line analysis are presented in 

Table 1. All base line analyses were performed assuming a price 

of $35.U0/bbl of oil. The economic evaluation of all systems 

-.ere 	 madIe usiIq discotunt rate of 10% although system perfor­

mances are -xamined at varying discount rates ranging from 0% 

to 20% at 2'. intervals. 

Table 2 presents results of the base line analysis. As 

shown 	in this table, both the 
 4,000 and 3,200 sq.ft. collector 

systems at all collector prices do not pay during their econumic 

Life. The 4,000 sq.fr, collector system at a price of $55.00 

per sq.ft. has a siriple payback of 22 years which is longer than
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TABLE I
 
ECONOMIC ANALYSIS OF IPH SYSTEM - GENERAL POULTRY
 

DATA IiPUT BASE LINE 

(Price of 0i] $35.00/ob])
 

COLLETOR SIZE
 
ITEMS 4000 sq. ft. 
 2 10-- 3200 sq. ft.- FLASH TANK2RETURW CONDENSATE 

@$55.00/ft2 @525.31/ft2 @$22.21/ft2 @325.81/ft2 @S22.21/ft2 

Variable cost 220,00 103,240 88,840 82,592 71,072 

Fixed Cost 39,186 23,995 17,432 23,995 17,432 'V *I 

Capi tal Cost 259,186 127,235 106,272 W06,587 86,504 $23,461 67,2b4 

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 
 Wb7,254
 

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,b14 7,495
 

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

NUTE : */ Included in Capital Costs 

=KA Not Applicable
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TABLE 2
 
ELUNOMIC ANALYSIS OF IPH SYSTEM - GENERAL POULTRY 

DkTA OUTPUT BASE LINE 

tPrice of oil $35.0Ul/Dbl) 

ITEMS 	 u4000 ;OSq.f. 2 sq. ftL. FL,.SH TArN COE: ,SAT E 
@.S55O0 tt @f 21 ft $C .lj$ftL @S22.21/ft 	 RETURN 

Energy Saving 342 350 	 350 295 295 73b 
 ii7b
 
Barrel s/year
 
Net present Vdlue ($183,797) ($26,538) I,$2,277) ($21,388) 
 ($462) 233,U45 $344,866
 

@ 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.b8 5.49 

Internal Rate of __ __ 	 9.71 __ 9.93 34.50 70.57
 
Return (IRR)
 

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

NOTE 	 N = System does not pay during its Economic Life.
 
*/ No estimate of IRR possible.
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the life of the synitu~m. '['he two size categories show simple pay-

Nicks (1 110, 1) years and 10, H yt-a ,' at prices of $25 . 1 and 

$22.21 ,sq. ft. rLesIp)cLively. 

''t! i,:.t p)rosttit v , Ies at 10% discount are negative for a I1 

Col lect..t sizes aini al I col Lt-ct:or prices, indicatinlq that the 

financial )enef.its accruing to the project will niot be able ro 

th of ofr)f-set I cosL aciJuisi Li,,n and operation the syste1m: durinj
 

I"_ u2coComlic Life span.
 

The Internal rate of return (IRR) is significantly oei'­

t-han th I0? expecteI econoi c rate of return or cost of cred it. 

Both flash tank and condensate return systems, on the other 

hand, show 'positive results. The flash tank pays for itself in 

,e year. 'lThe conL-iisate return system pays back in three year ;. 

:e in -tornal rate of return tar both the flash tank and conde ­

ret urn sys temn are very liqh: 34 .50 and 70.57%, respect i­

'.'y, indicating v.ry high econlomic gains to be realized by 

ikat a Ii nq Ihuso zsys~ Iens-

The AppLication Review for Field 'est ;3 examines solar 

thermal together with flash tank and condensate return system 

(also reilered to as .ast het recovery in this report) as a onit 

that . il be i ,sr al led at Gneral Poultry. Accordingly, an 

ocor i(:42Ic .vaI ti1 01: the combi ned solar t hermal plus the waste 

heat rCocovc ry a was ijorfd..
system. per 
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iibLE 3
£CLUNOMI ANALY jL -PPH SYST.., - GErNERAL PUULTRY 

DATA! INPUT - LUMBiNLD SYJ"EM_/ 

(Prlce oT U11 $35.Uf,'vDi) 

iTEMS 
_i:. sq.won_____ L 

Laptal Cost _ 
 $ 34b,439 216,4b7 i95,54 1g5,b39 177,75b 

Acquisition Cost **/ 348,439 216,467 
 195,b24 195,639 
 177,75b
 

0 & M Cost 
 5,934 4,079 
 3,659 3,b85 3,223
 

Salvage Value 
 34,b25 24,288 21,952 21,987 
 19,972
 

SOURCE: LBil 
estimates Dased on engineering cost oaa proviced by EEA and Lockwood Greene Engineers. 

NOTE */ Combined System means the aggregate of solar, flash tank and 
condensate return 
systems.
- / All cost items are aggregated and shown as 
a single unit.
 



TABLE 4
 
ELCONUMIL ANALYSIS OF IPH SYSTEt, - GENERAL POULTRY 

DAT OUTPUT - CUM.BINED SYSTEM 

kPrice of till S3.UO/bD]) 

ITEMS C___ *;SOi S-DJC :j "-J -. US"' T 

@, 
2

5.00/ft (J Z2.81 ' t @ 2-2i/ft @$25- Cfl,'t C22 .2iftL 

Energy Savings 2,254 2,262 2,262 2,207 2,207 

Net Present Value @10% 402,027 551,372 575,634 556,523 577,449 
Simple Payback (year) 4 3 2 3 2 

Payback Period (year) 7 5 4 4 4 

$ output/4input 4.54 7.20 7.99 7.83 8.6b 

Internal Rate of 
Return (IRR) 23.87 39.63 44.19 43.02 47.74 

SOURCE: LBil estimates basec on engineering cost data provided by EEA ana Lockwood Greene Engineers.
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X 

TABI J-: S 

1XTMNCANAI.Y.;IS OF II .'YST-F - (-RAI. 
IATA INllfl Sf SITIVITY ANAIYI [S 

(Price of oil ( $25'.00/4hl) 

1JI.TRy 

St0],,r.. 2 

'.'3ridble Cost S 8 0, ]0 0 

-10,176 

apital Co:;t $ 10, 176 

C.tpacity Credit S 1,4. 1 

'.uIs r icrn C;;s '8 ,7 , 

( & M S 2,'..-i 

Sal.,,";. Valu,! S 11,162 

Sysri..n Li te 2) 

S(OPrT: 11 r I , stuian,-i.s , n 

4000,,sci 

S15/tt. 

60,00)0 

$20,17t 

S 80,176 

1S 1,46j 

$ 76,73 

S 2, 113 

$ d,914 

20 

*'r .. 

it.10 

wf­ ttt • 

S 40,000 

S 7 

$ fi),176 

S 1,4633 

; 711 

S 1.723 

$ 6,70)5 

2) 

t .r .i prr,vid,41 by FA:A 

'' t. 

', ,16u 

....t, 76 

$ 1111,[36 

1,461 

S 93,67 

$ 2,462 

s 11,161 

21 

jnxi I.,k .,I 

L , ft."hu/t." 

.' h-1,) 

S 2t, 176 

S 44,!'r 

S 1 ,4f, 

S m.2,71 

S 2,123 

5 '4, 179 

243 

Ct..n.n i-n-ifle,,rs. 

S 

S 

s 

S 

s 

$ 

ISlv/tt. 

4 H,030 

2;), 176 

-d,176 

1,461 

66.713 

1,81)3 

7,596 

20 

P 

5 

S 

$ 

S 

S 

S 

S 

$10/ft. 2 __ 

32,000 

20,176 

52,176 

1.463 

50,713 

1,483 

5,813 

20 



InL
n 

I) 
C


 

L:'z-N 
L

' 

C
)~I 

vI" 

*
..~

4
 

~ '4
,."

 
"'' ~

' 
4 

j 
4

U
 

~V
~4'j

-r4
I 

444. 
'.~

 
,4

0,. 
4,.C

4. 
.44 ~ 

4
~

 
~ 

'7 
c~ 

'±
''.'~~ 

4
 

'4
4
4
 

.4
'~

' 
.4

"
'-

' 
.'*~

~
''~

W
 

H
-.,

, 
-~

 
j~<'~, ~ 

'4
.,,4

. 

4 
I~

\ 

~ 

~ 

4
4
~

4
'., 

4
4
' ~

4 
44~ 

"
'4

 
*4 

I... 

,' ~ 

~ . 

4
C

7
,f 

4 ,.4,..,A
 

4
 

,~
'4

4
4
 

4
C

4
 

~ 
1 ? ,~

 

'" 

, 

~' 
4
4
4
4

44 
.t~''' 

*'~
'; 

4 
"

I
 

~ 
.4

4
 

4
 

.'~
4
4
 

4
4
 

4 
'J

 

~ 
~ 

4444o 

4
'-~

a
 

'~
~

~
~

~
"~

~
~

~
-

''4
4
4
a
ll 

7 
;-~r'~ 

A
 '

I-' o 
'I-

, u
~~' 

I~'
~

7 
4 

,'r~
f

~.2~4444'~~ 
4
~

>
~

4
4
,, 

~ 
.~

 

.~
'~

~
4~

44I 
,
~

 

L
 

j4,44' 

4(~,,~.. h 1 

~ 
"<

44IX
 ~4('

P. 
.K 

:'' 

, ~ 
~ 

4 

' 

A
4',4 

'4
*
'4

, 
'4

 
"

'4
'.' 

4
 

4
%

 



5. CONCLUSION
 

The econumic anaIys is per I orried Oil the proposed IPl iieId 

Test at (i.. neral Pou ltry showe(d that both the 4, 000 sq. ft. and 

o ,i- 9 . t . Clat plate col lector systems were niot
 

c,:onc:-Mi l lIy viable.
 

Htowever, the analysis indicaced that when the sotar thermal 

system was evaluated in combinition with the two waste heat 

ecovery systemurs (flish Lank and condensate return systems) the 

:iwroject vas ecolomical ly viabIc. This favorable performance w.as 

ca used not because of iLp[)ro\vemellts made in economic efficiency 

i, the sal .ir [herma i systel, but rather because the economic 

."ici ancy of the wastie heat recovery systems is so strnnc; that 

it()r- tmhali on sets lie poor performance ' F the solar thermal 

: S1t c:il 

It should be emphasized that this aialys is did not cover an 

e,.'aIuation of Lne complete ar ray of solar thermal systems, such 

as solar col lectors for domestic hot water, etc. The analysis 

sas limited to the application of flat plate collectors for 

apjlicacioi in industrial process heat of a given temperature 

range. Therefore, impLications drawn from this analysis shouhLi 

kot be applied to other solar thermal uses. 
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The economic analysis has revealed some interesting and
 

imp)Otant economic, tochAlnical, instift.! ioial and policy issues.
 

It is cloar that the proposed flat plate collector systems 

,:ula 1w , top flrng IH ic returi-nsC .tel b i',In a posiLive ecnom 

iien (urirent col lector prices were evaluated on its own. 

!heruLfore, it is necss rV that: 

o 	 lzlVestigat ()iIs le made ini the technical field 

to determine if the efficiency of the system
 

could be improved without increasing system
 

cost.
 

0 	 The supply side of the collector market be
 

prepared to manufacture and supply collector
 

syst-ems thwt are cost effective.
 

o 	 Policy makers be cognizent of the fact that the 

price of fiat plate col lectors must decrease by
 

almost 60% compared to the best case scenario as
 

nlso.l ini this study ( -from$22.21/sq. ft. to $10.00 per
 

sq.ft. ) ini order for iindustrial consumers to find 

it attractive to invest in solar thermal technology. 

Since uhe 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
 

28 



barriers and providing the appropriate fiscal
 

or regulatory incentives to enhance the
 

manufacture and widespread '-e of solar thermal
 

technology. 

rt is the overall objective of the Renewable Energy Field
 

Testing Project to investigate selected renewable energy options
 

t : 

o Comprehensively strengthen Egyptian technical
 

and institutional capabilities in the full
 

spectrum of renewable energy planning and
 

decision-making for technologies and
 

appl ications.
 

o Deve lop ind sustain an Egyptian renewable energy 

infrastructure through establishment of data
 

bases, intormation systems, and organizations
 

that effectively serve both the public and
 

nrivate ;ectors. 

o Design, realize, and evaluate the performance of
 

a series of field tests which utilize commer­

ciallv available technologies in applications
 

having potential for widespread use in Egypt.
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0 	 Comp Ieto for-ea L manager i a I -i technical tIra i n i ng, 

both on-th e-job aid specialized, and an intensive 

informat ion dlissemi nat:.ion prog ram. 

Th~e design, ope rati ohi, maintenance, and repair experience 

• i:h solar therm : syr;:ems thit wwi i he obtained through this 

fi i Lest to fo rm a strong technical base for the design and 

,vu icat ion of other enewable energy technologies is an 

ir:portrnnI-t, L factoi: whiii has nut entered into the benefit cost 

cilcal tion ain this report. These additional factors need to WL 

aons idered seriously for the go-no-go decision. 
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APPENDIX A
 



For Case of:POULTh¥ 4000 SQ Fr @$S55.O/FT SQ US 
Assuinq Oil Escalatiun Rate of : 2.0% 

MA.rFACTURED LCE ESTIMATES 

------------------------------------------------

Capital 
Cost 

Operating 
CCst 

Cost of Oil 
$/Bo. 

Fuel U .;o 
(B1) 

Fuel 
CQu 

Saved 
Lnergy 
EquLv. 

Value G! 
Saved 
Lnergy 

Annual 
CnsC 

Cash Flow 
Current S 

Discounted Cash Flow (NPV) 
41 10% 

@ I = 
12% 

Ac uisit -n $257,724 
--­

ir.nsporz. 
Construct on 

Interconnection
Total $25!,724 

$U 

$0 
IC 
$0 

5 
$1 
$0 
$0 
$0 
,C 

S 
$0 
SO 

S 

S24,516 

$4 9 
54 9,: 
4,93 
4 9, 

$4,,,. 
14 93.42 
$4 
$4,,., 
54,, 

4 
54, 
54 . 

5-
54,, 
$4 ,3 

54 
$4 9 

54 , 
$41 
54,,. 

S35.10 
535.70 
$16.41 
S37.14 
S37.89 
$38.64 

$40.20 
$41.01 
$41.83 
$42.6 
$43.512 
$44.39 

5445;5.23 
S0$46.16 
547.:: 

4 .0d 
$4,.01 

49.99 

$2.Oi 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
'. 

0 
0 
0 

50 
0 

$( 
so 
SO 
$0 
50 
s0 
$0 
SO 
$0 
s0 
S0 

50 
$0 
s0 
5d 
$o 

s0 
so.9950 
$o 

1) 
342 
342 
342 
342 
342 
342 
342 
342 
342 
342 
342 
342 

342 
j42 
34: 
342 
342 

342 
342 
342 

$15., 
51" 2;1 
S1 54i-,992 
512,7u1 
$12,917 
513,216 

S13,75C 
514.025 
$14,305 
$14,551 
S14,8,384992 
$15,181 

$15,484 
$15,794 
516,110 
516.43: 
$16,761 

$17,096 
$17,438 
$17,787 

($256,Ssl) 
,9,2 $7,217 

$7,4u2 
$4,992 $7,711 
$4,992 $7,965 
$4,992 $d224 
$4.99: -13.480$a,488 
4 ,9'92 $3,755 
$4,92 S9,033 
$4, 92 59,313 
$4,992 $9,599 

19,a9l 
14,992 10, 189 
S4,9',2 510,492 
14,992 $10,802 
14.99a $11,118 
14.992 511,440 
,4.992 511, 769 

54,992 $12,104
54.592 $12,446 

f'906($11,721) 

(525r,561( 
($249,621) 
($242,723) 
l5235,868% 
(S229,060 
($222,300) 
(5215,592) 
($208,937) 
(5202,336) 
($199,793) 
(1189,j08) 
($182,883) 
[$176,519) 

($170,218) 
($163,980) 
($157,806j 
(5151,698) 
(S145,6'6) 

(5139,681)
($13-,774)
($139,123) 

(5256,561) (5256. 
(5249,878) (5250.000) 
(5243,481) ($243,833) 
($237,360) ($238,040) 
(s231,506) (5232,600) 
($225.90) (5227,494) 
(S220,5 O) ($222,702) 
($215,450) ($218,208) 
($210,570) (5213,994) 
($205,911) ($210,045) 
(5201,464) ($206,344) 
(5.97,2:2) (S202,877) 
(5193.176) (5199,630) 

(5189,318) (5196,591) 
(5185,640 (5193,746) 
($182.135) (5191,085) 
(5178,79t) (5188,595) 
($175,61t5 (5186,2(7( 

(5172,58() ($184,090)
(5169,702; (5182,055)
($172,217) ($183,797) 

( 23 .2,5t,1 
(52-0.117 
($244.16-, 
(523B.6E0, 
(S233,61o 
(5228,952 
(3224,65 
($220,6901 
($217,042 
($213,6844 
(5210,533; 
(S207,749, 
(201.134; 

($2:.-729, 
(Sz0C,51, 
(5198,48E 
($196,62, 
($194.90. 

($193,334, 
($191,889;
($193.104, 

52a2,24: 510u,--7 0 s0 6,897 5298.L5: 1382,912 (5b4,2Lt: 



Disc. 

Rate 


0% 

2% 

4% 

6% 


8% 

10% 

11% 

12% 

13% 

14% 

15% 

16% 

18% 

20% 


BENEFIT-COSTS TABLE 
(Calculated)
 

Internal Rate of Return 


PV of 

Benefits 


$298,651 

$241,395 

$198,464 

$165,807 


$140,611 

$120,903 

$112,652 

$105,281 

$98,676 

$92,739 

$87,386 

$82,546 

$74,164 

$67,196 


PV of 

Costs 


$382,912 

$356,681 

$337,588 

$323,458 


$312,828 

$304,700 

$301,350 

$298,385 

$295,751 

$293,402 

$291,301 

$289,413 

$286,172 

$283,504 


ERR
 

NPV 


($84,261) 

($115,286) 

($139,123) 

($157,651) 


($172,217)

($183,797) 

($188,698) 

($193,104) 

($197,075) 

($200,663) 

($203,914) 

($206,867) 

($212,008) 

($216,308) 


B/C
 
Ratio
 

0.78
 
0.68
 
0.59
 
0.51
 

0.45
 
0.40
 
0.37
 
0.35
 
0.33
 
0.32
 
0.30
 
0.29
 
0.26
 
0.24
 



------------------------- ------------------

--- ---------------------------------

------------------------------

ASSUMPTIONS TABLE
 

Capital Costs: 
 Benefit Parameters:
 

Acquisition $257,724 
 Price of Oil $35.00 /bbl (yr. )
Transportation 
 $0 Oil Escalat. 2.0%/year

Construction 
 $0
 

Interconnection 
 $0 Enrgy Savngs 342 bbl/year

Fuel Use 
 0 bbl/year


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 Cost $24,516 /period
 
Replace Period 
 20 years
 



TAEL E A2 

ror Case of:.OLMLTR s(0,SC FT 5-.85,E FT 3EE ESTIMATES REFT 
Asstfr.iro Gi. Escaiam-io:, Rate of : .ox 

Savec value of
 
Cdai ta" Operatin. Cost of Oil Fuel Usec 
 Fuei Energy Saved Anruai Cast, Fiow Discoirtea Cash Fiow (NPV) Ca = 

'ear Lost Cost $/boI. (p I Cost 6ouiv. Ereruy Cost Current S 4%476 8% 10% 

1 Acouis.iIc-5kI.77.
 
1 Translo. so
 

Construct ior s0
 
I Intercormect ion $0
 

Total 51iK,772 $511 S35.00 0 $0 58 $2,042 16,283 , 124,24 ($ 124,241) ($124,041
3.(i 121 , 241) 42! $2,4)(1421 ($124,241) 
so $3,065 $35.70 0 $0 350 $12, 495 $3,065 $9,430 ($115,174) ($115,510) (M115,668) ($115,8L})
 

$3,065 0
3 5o $36.41 $0 350 $12,745 3.,065 $9,680 (s16,224; ($107,2111 ($107,669) ($108,105}
4 so $3.065 $37.14 0 $0 350 $13,000 $3,065 $9,935 ($97,392) ($99,324) ($100,204) ($101,033) 

s $3,065$o $37.89 0 $0 350 $13,260 $3,065 $10,195 ($88,678) ($91,831) ($93,241) ($94,554)
6 5 53,065$ $38.64 0 $0 350 $13,525 $3,065 $i0.460 ($80,080) ($8A, 712) (M86.746) ($8,619)
7 so $3,065 $39.42 0 $0 350 $13, 795 $3,065 $10.730 ($71,600) ($77,950) (5O,689) ($83,1&3) 
8 50 $3,065 $40.20 0 0 350 $14,071 $3,065 511,006 ($63,236) (371,528) (575,041) (378,204)
9 so $3,065 $41.01l SO 350 $14.353 $3,065 $11,288 ($54,988) ($65,429) ($69,775) ($73,645) 

10 $0 $3,065 $41.83 0 $0 350 $14,60 $3,065 $11,575 ($46,856) ($59,639) ($64,867) ($69,471)

11 $0 $3.065 S42.66 0 $0 350 S14.933 $,065 $I1.868 ($38,838) (354,142) ($60,291) ($65,650)

12 
 $0 S3,065 $43.52 0 $0 350 $15 231 $3,065 S12, 166 ($30,935) ($48,924) ($56,027) ($62,152)
1. 50 $.3,065 $44.39 0 $0 350 $15.536 $3,065 $12,471 ($23,146) ($43,971) ($52,053) ($58,951)

14 so 53,06 
 $45.28 0 so 350 S15.847 $3,065 51.782 ($15,470) ($39,272) (S48,351) ($56,022)

53,. $46.1615 $( 06- $0 350 516,164 5, 065 513,099 (37,905)($34.812) (S44.901) ($53,342)
16 $I $3,065 $47.11 0 so 350 $16,487 S3.065 5,-:.422 ($453) ($30.581) (41,688) ($50,890)
17 S, 53.065 $48.05 $S0 35, $16.817 $3.065 S3,7c2 S6,883 ($2E,567) ($3,656) ($48,6471 

i. 3.065 350-4.0: 517.153 J-,065S!- 06'8 5, I ($-?,755) (S35,908) ($46,595)
S $o 53.065 $49.93 517,460 $50 63,065 5i ,.3! 521,245 ($19,148) ($33,313) ($+4,7161 

,5-Sti S3,5 $50.93 S' 35'. $17,846 3.065 "11,781 528,261 ($15,723) (1_,0,8%) ($i3,002
21 ( .:79h 53. ,6. $52.0 .0 0 $Ir.203 ($11.114; 523.317 ;41.641 ($9, 33) ($26, 538) ($39,963 

$':":533 s6:. : ,'.:,55 """3 637 :A.-4 



TABLE A2 (Contd.)
ASSUMPTIONS TABLE BEN-FIT-C03TS TABLE (Calculated) 

Economic and Firnanzai ,Praiysis for Energy investments - Egypt EEA 

Cap.tal Costs: berefit Llaram~ters: internal Rate of Return ERR 

kcuisitio, $125.772 Plice of Oil
Transprtation $0 Oil Escajat. 

Consiruction $0 

Interconrection $0 Enrgy Savrgs 
Fuel Use 

TOTAL (Cap.) S125,772 

Construct Time 10 months 

Operating and Normal Maintenance Costs: 

Operating Cost $3,065 /year 
Operating Lifetime 21 years 

Major Equipment Repair/Replacement: 

Replace Cost ($14,179)/period 
Replace Periw 20 years 

$35.0t /bbi (yr. 
2.( Iyear 

"5Y bbl/year 
0 bb]l/year 

1) 
Disc. 

Rate 

0% 
2% 

4% 
6% 

8% 
10% 

11% 
12% 
13% 

14% 
15% 

16% 
18% 

2N% 

PV of 

&erefits 

305,637 
$247,042 

$203,107 
$169, .85 

$143,900 
$123,731 

$115,287 
$107,744 

$100,985 

$94,909 
$89,431 

$84,477 
$75,899 

$68,768 

PV of 
Costs 

$173,40N 
$166.858 

$161, 
$157,017 

$153,333 
$150,26-9 

$148,932 
$147,707 

$146,583 

$145,551 
$144,601 

$143,726 
$142,171 

$140,838 

NPV 

$132,233 
$80,184 

$41,641 
$12,6,. 

($9,433.:
($26,538) 

($33, 645) 
($39,%3) 
($5,599) 

($50,642) 
(555,171) 

($59,249) 
(566,272) 
($72,070) 

B/C 

Ratio 

1.76 
1.48 

1.26 

0.94 
0.82 

0.77 
0.73 

0.69 

0.&5 
0.62 

0.59 
0.53 

0.49 



TABLE A3 
For Case of:'Ob'LTRY SKLAR -. CO0. F- 0$2 '1, E,'EP :-:T1MATES LDrLL'I MANUFACT'MJED 

um i hi Escaiation Rate at u)i 

Year 
Capital 

Cost 
Operatinc 

Cost 
Cost of Oil 

$/Bbl. 
Fuel Usec 

(Bbl) 
Fuei 

Cost 

Zaved 
Energy 
-u v. 

Value of 

Erercy 
4VerAnnual 

7.cTst 
Casn Flow 
Current $ 

Discounted 
4% 

Casn 
8% 

FloN (,NPV) 
10% 

= 

12% 

I k-culsition $104,809 
I Transport $0 
i Construct ion so 
I Int econr:z-ior SO 

2 
3 

4 

6 

7 

8 
9 

10 
11 
12 
13 

14 
15 
16 

17 
18 
19 

20 

21 

Total $104,809 
50 

$0 

$0 

$0 
$0 
$0 
$0 

s0 

sO 
so 
$0 
SO 

$0 
50 
s0 

so 
$0 
SO 

$0 
$1!,3 43 

$441 
$2, 615 
$2,645 

$2,645 

$2,645 
$2,645 
$2,645 

$2.645 
$2,645 

$2.645 
$2.645 
$2 645 
$2,645 

$2,645 
$2,645 
$2,645 

$2,645 
$2,645 
$2, 645 
$2,645 

$2,645 

$35.00 
$35.70 
$36.41 

$37. 1 

$37.89 
$38.64 

$39.42 

$40.20 
$41.01 

$41.83 
$42.66 
$43.52 
$44.39 

$45.28 
$46.18 
$47.11 

$48.05 

$49.01 
$49.99 

$50.99 
t52.01 

0 
0 
0 

0 

0 
0 

0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 

0 

$0 
$0 
$0 

O 

s0 
$0 

so 
$0 
$0 
$0 
so 
$0 
so 

$0 
$0 

$0 

$0 
$0 
$0 
$0 

SO 

58 
350 

350 

350 

350 
350 

350 
350 
350 
350 
350 
350 
350 

350 
350 
350 

150 

350 
350 

350 

350 

$2,042 
$12,495 
$12,74.5 

$13.000 

$13.200 
$13.525 

$13.795 

$14,071 
$14,353 

$14,640 
$14,933 
$15,231 
$15,536 

$15,847 
$16. 164 
$16,487 

$16,817 

$17.153 
$17,496 

$17, 

$18.203 

$105,250 
$2.645 
$2,645 

S2. 645 

$2,645 
S2,645 

$2,645 
$2,645 
$2,645 

$2,645 
$2,645 
$2,645 
$2,645 

$2.645 
$2. 645 
$2,645 

52,645 

$2,645 
$2,645 

$ 
9. 98 

($103,20) 

$9,850 
$10,lch 

$10, 355 

$10,615 
$10,880 

$11,150 
$11,426 
$11,708 
$11,995 
$12,22S 
$12,566 
$12,891 

$13,202 
$13,519 

$13,842 

$14,172 

$14,508 
$14,851 

$15,C01 

S27. 41, 

($103,208) 
($93,737) 
($84,399) 

($75,194) 

($66, 120) 
($57, 178) 
($48,365) 
($39,682) 
($31, 127) 
($22, 700) 
($1, 399) 
($6,223) 
$1,829 

$9,757 
$17, 54 
$25,250 

$32,816 
$40,264 
$47,595 

$54,810 
$67,316 

($103,208) 

($94,088) 
($85,429) 

(5T7, 209) 

($69,407) 
($62,002) 

($54,975) 

($48,308) 
($41,983) 

($3.5,982) 
($30,291) 
($24,893) 
($19,773) 

($14,919) 
($10,317) 

($5.9 53) 

($1,816) 
$2,105 
$5,821 
$9,343 

$15 -

($103,208) 

($94,254) 
($85,907) 

(578, 127) 

(S7. -7) 
(564, ,.I. 
/S57, 27) 
(S51,964) 

(346,502) 
($41,415) 
($36,677) 
($32,266) 
($28,158) 

($24,3341 
$20,774) 

(17.461) 

($14,377) 
($11.506) 
($E.635) 
'S6.350, 
$2, l7) 

($103,208) 
($94,414) 
($66,362) 

($78, 992) 

($72,246) 
($6,072) 

($60,423) 

($55,254) 

($50,526) 

$46, 200) 
($42,244) 
($38,626) 
($35,317) 

($32.291) 
($29,525) 

($26,996)
96 

($24, 685) 
($22,572) 
($20,40) 

(S18,8751 
($16,035) 

$92, 66 $53,341 $0 7,058 r3-'5.637 1-'.-'7 1 9,, 
A-6
 



TABLE A3 (Contd.)
 
.-SLIM.PTIDNS TAEABLBENEFIT-COSTS TABLE (Calcuiated) 

Eccvnc:c ano Financial Anaiys-= tr Enercy irvestments -- -cypt EEA 

caoi:;! Losts: Benef it arameters: Interral Rate of keturr 9.71 

PC x:tiion $1*.80 Price of Oil $35.00 /bbi tyr. 1) 

Transoort_-on SO Oil Escalat. 2.0%/year Disc. 'v of PV of 

Construc;ion $0 Rate Benefits Costs NPV Ratio 

interconnc:ior, $0 Enrgy Savngs 35) tbl/Year 

F':el Use 0 bbl/year 0% $305, a37 $146,307 $153,330 2.09 

TOTAL (Lac. $104,309 2% 
4% 

$247,042 
$203, 107 

$140,529 
$135,791 

$106,512 
$67,316 

1.7­
1.50 

Construct Tiie 10 xcnths 6% $169.685 $131._9 $37,790 1.29 
8% $143,900 $12b,678 $15,222 1. 2 

Oper-t,ng and ioNrai Mainterarnce Costs: 10% $12.,731 $126,008 ($2,277) 0. % 
11% S115,237 $124, 4 ($9,557) 0.2 

Ooerating Cost $2,6;5 i,ear 12% i107,7 4 $123,779 ($16,035) O.97 

Operating Lifetie 21 years 13% $100.985 $122,803 ($21,818) 

14% s94,909 $121,906 ($26,998) 0.75 

Ma)or Eauicmern: Recair,Reoiacmer:: 15 $89,431 $121,082 ($31,652) 0.74 
16% $84.477 '120,323 ($3,84E) 0.70 

Reciace ?os: .S;.;'erloo I$!% 575.899 $818,97E (S43.076) 0.M 

.ears E..762a 17,EI ($49,053) 0.58 



T BL E . 

For Case ci:PCLLTPf £CLR ;:. FT {o25.81!$O FT EEA £6TI'TES REFT 
Assuming Oil E-sEaiaric.r t.atE or 

5avev Vaiue or 

Year 
CaDital 

Cost 
Operating 

Cost 
Cost of Oil 

$/Bbi. 
Fuel Usea 

(Bbl) 

Fuel 

Cost 
Energy SavEa 

Energy 
Annual 

Cost 
Cash Flow 
Current $ 

Discounted Cash 
4), 8% 

Fli (PV) 
10% 

1 = 

12% 

I Acquisition $105,124 
1 Transport $0 
1 Construct ion $0 
i 1ntenr.ect ion $0 
I 
2 

Total $105,!i24 
0 

$429 
$2f-, 1 

$35.00 
$35.70 

0 
0 

so 

$0 
49 

295 
$1,721 

1,-
$105,53 

$2,571 
($103,832) 

$7,961 
($103,832) 

($96,177) 
($103,832) 

($96,461) 
(5I03,8Th 
($96,595) 

($103, 632) 
($96,724) 

3 
4 
5 

so 
$0 
$0 

$2,571 
$2,571 
$2,571 

$36.41 
$37.14 
37.89 

0 
0 
0 

S0 
s0 
$0 

295 

295 
295 

$10,742 
$10,957 
$11, 176 

$2,571 
$2. 71 
$2,571 

$8,171 
$8,356 
$8,605 

($88,623) 
($81,168) 
($73,812) 

(S9, 45-5) 
($2, 798) 
($76,473) 

($89,842) 
($&3,541) 

,664) 

(90,210) 
($84,241) 
($78,772) 

6 
7 

SO 
$0 

$2,571 
$2,571 

$38.64 
$39.42 

0 
0 

$0 
$0 

295 
295 

$il, 40 
$11,628 

$2,571 
$2,571 

s,829 
$9, 057 

($66, 55) 
($59,398) 

($70,f465) 
($64,758) 

-1T18,8) 
(S67, -7") 

($73,763) 
($69,1741 

8 $0 $2,571 $40.20 0 $0 295 $11,860 $2,571 $9.289 ($52, 39) (.59,3,37 $62,303) ($64,973) 
9 

10 
11 
12 

$0 

$0 
$0 
s 

$2,571 
$2,571 
$2,571 
$2,571 

$41.01 
$41.83 

$42.66 
$43.52 

0 
0 

0 
0 

$0 
$0 

$0 
s 

295 
295 
295 
295 

$12,097 
$12,339 

$12,586 
$12,838 

$2,571 
$2,11 
$2,571 
$2, 571 

$3,526 
$9,768 

$10,015 
$10,267 

($45, 378) 
($38,515) 

($31.749) 
($25,080) 

($54,191) 
($49,304) 

($44,665) 
($40,262) 

(5-7,859) 
($53,716) 

($49,855) 
($46,256) 

(S61,125) 
($57,602) 

($54,378) 
($51,426) 

13 
14 
15 
1 

$0 
$0 
$0 
$0 

$2,571 
t.571 
$2,571 
$2. 571 

$44.39 
$45.28 
$46.18 
$47.11 

0 
0$0 
6 
0 

$0 

$0 
$0 

295 
295 
295 
295 

$13.095 
$13,356 
$13.624 
$13,896 

$2, 571 
$2,5711 
$2.57) 
$2571 

$10,524 
$10,785 
$11,053 
$11.32,5 

($18,507) 
($12,029 

(55,647) 
$642 

($36,083) 
($32,117) 
($28,354) 
($24,784) 

(4 2, 903) 
($39,779) 
($36.869) 
5s34,157) 

($48, 725) 
($46,253) 
($43,992) 
(541,923) 

17 

18 
$0 
$0 

$2,571 

$2,571 
$48.05 

$49.01 
U 

0 
$0 

$0 
295 
295 

$14,174 

$14,457 
$2,57! 

$2,571 
$11,603 

$11,886 
S6,837 

$12,39 
($21,337) 
($18.18) 

I$31,632) 

$29,281 
($40,030) 
($38,299) 

19 

20 
$0 

$0 
$2,571 

$2,571 
$49.?9 

$50.99 
0 0 

s 
5 

dt295 
$14,747 

$15,042 
$2,571 

$2,57! 
$12,176 

$12,471 
s18,349 

$24.668 
($15, 137 
i$12,24) 

$27,091) 

$25, 052) 
($36,716) 

($35,268) 
21 ($I1,8781 $2,571 $52.01 ) SO 295 $15.342 ($9.307) $24,649 536,118 ($6.359 t$21,388) ($32,712) 

$93..6 $51,849 .'7.49 $025706u9 145. 095 $112 .514 



TABLE A4 (Contd.
~Su~TATBLE cz.r - TfiLE a CU ated, 

Ecoriccic ar-z Firan:iai kraiyss fxc- Ererc' ir, este2ntE Euvot EE, 

'it, .cs:s: 'er~eit k'rar~;erc: 

Acouistic,or, $105, 12, 
Iransoc,rtazion $0 

Price of Oil 
Oil Escala:. 

CS. 00 .'b2 (.yr.I) 
2.0byear 

Conrs:ruct ior $0 
lr:erconrrectior, $0 

TOTAiL (Cap.) $205,824 

Eriry Savres 
Fuel Use 

235 Dbl/year 
0 bnl/year 

Construct Time 10 months 


Operating and Normal Mzntenar -e Costs: 

Operatina Cost $2,571 'year 
Operating Lifetime 21 years 

iajor Equipment RepairiRepiacement: 

Replace Cost (S11, 878)/period 
kepiace Period 20 years 

Cisc. 
Rate 

u. 
% 

4-
6 

8 

l0%. 


11% 

12% 

13% 


14% 

15% 


16% 

18% 
0% 

.r,:erlP! Rate 

P of 
?enefn 5 

$2S.,60J 

$u.8221 

$171,190 
$143,021 

$121,287 

$104,288 

$97,170 

$9,817 

$ 116 


$79,994 
$75,377 


$71,202 

$6,972 
57,961 


of P.ezur, 

PV of 
.asts 

$i45, ('5 
$1175,598 

$135,072 
S131,232 


$128,247 

$125,675 


$124,553 

$123,525 


S122, 22 


$121,716 

$120,919 


$20,185 

$16,884 
$117,762 


ERP 

B/C 
PV Rat io 

,i2,5i4 1.78 
$68,620 1.49 

$36.118 1.27 
$11.8 1.09
 

($6, .95 
($21,38S) 0.83
 

(S27,383) 0.78 
($32,712) 0.74 

($37,467) 0.69 

($41,722) 0.6G
 
($-5,542) 0.2 
($46,93) 0.59 
(54,909) 0.54 
(159.201) 0.49
 

r ­



TABLE A5
 
For .ase S:JTY zi00
£OLAR 6 Fi @'22.21/8S FT LEA ESTimP.TEE LULALLY 
 NUFCTRED
 
(scr0o 1i:szaiation Rate if 2.0% 

Year 
Capital 

Cost 
Operating 

Cost 
Cost of Dil 

$1Bbl. 
Fuel dseo 

(Bbl; 
Fuel 

Cost 

SaVeo 
Energy 
EQuiv. 

Value of 
Saved 

Energy 
Annrual 

Cost 
Casn Flog 
Current $ 

Discountea CaSn Fiow 
4% 8% 

(WPV) @ 
i0% 

= 

12% 

I Pcusition 
-87,041 

I Transprt so 
I Construction so 
I InterTonrection $0 

2 
3 

4 

6 
7 

8 
9 

10 
11 

12 
13 

14 
15 

16 

17 

18 
19 

20 
21 

Total $87,041 

$0 
$0 

$0 
$0 

SO 
$0 

$0 
$0 
$0 
$0 

$0 

$0 
$0 
$0 

$0 

50 

$0 
$0 
$0 

($9.663) 

$368 

$2,209 
$2,209 

$2,209 
$2,209 

$2,209 

$2,209 

$2,209 
$2,209 
$2,$2.09 

$2,209 

$2,0 
$2,209 

$2,209 
t2.209 
S2,209 

2,209 
2,209 

S209 
$2,2C9 
S2,209 

$35.00 

$35.70 
$36.41 

$37.14 
$37.89 

$38.64 

$39.42 

$40.20 
$41.01 
$41.83 
$42.66 

$43. 5 
$44.39 
$45.28 
$46.18 
$47.11 

$48. 0' 
$49.l 

$49.99 
$50.99 

S52. 0i 

0 
0 
0 

0 
0 

0 
0 

Q 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

$0 
$0
$0 

$0 
$j 

$0 
$0 

$0 

$0 
$0 

so 

$0 

$0 
$0 

$0 

$0 
$0 
$0 
$0 

$0 

49 

295 

235 
295 

295 

295 

235 
295 

J95 
25 

295 
295 
295 

295 

295 

295 

295 
295 
295 

$i,721 S87,409 
$10,532 $2,209I0 7(278,0:58-)$10742 ,09 

$10,957 $2,209 
$11,176 $,209 
$11,400 $2.209 
$il,628 $2,209 

$11,860 $2.209 
$12.097 $2,20 

$2,209 
$12,586 $2,203 
$12, 838 $2,209 
$13,095 $2.209 
$13,356 $2,209 
$13,624 $2,209 
$13,896 $2..03 
$14,174 $2,209 
$14,457 $2,209 
$14,747 $2, 209 
$15.042 $2,209 
$15,342 t$7,654) 

($85,668) 
$8.322 
$8, 

$, 745 
$8,967 
$9,191 

$9,413 

$9,651 
$9.888 

$10,130 

$10,377 

$10,629 

$10,886 

$11,147 

$11,415 

$11,687 

$11,965 

$12,246 
$12, S38 

$12,633 

$22, 996 

3 

($85,688) 

($77,65) 
($69,797) 

($62, 020) 
i$54.35) 
($s4,80C0 
($39,3571 

($32,023) 
($24.797) 

($17,680) 

($10,670) 

($3,765) 

$3,034 
$9,729 
$16.320 

$22, 10 
$29, 198 
$35, +66 
$41,675 

$47, 766 

$58.261 

(385,688) 
($77, 3)19 
($70,667) 

($63,722, 
($7,134) 

t$50,676' 
($44. 341) 

($33,3)1,32,2, 
t$33,967) 

($28,899) 

($24, 093) 
($19,534) 
($15, 211) 
($i11, 112) 
($7,226) 

($3,.542) 

($49) 
$3,261 
$6.399 

9.372 
$14,306 

t$85,668) 
($78, :2 
(S71,070) 

$64. 498) 
(S58,373) 
i 52,68) 
W -50) 

' 
)$37,784) 

($32,488) 

($29,487) 

(25, 762) 
($2,29) 
:$19, 64) 
($16,059) 

; 13.26i) 

S10,657) 
($8.234) 

15, 978) 
($3,680) 

($462) 

($85,688) 
($78,258) 
($71,455) 

($65, 228) 
($59,530) 
($54,315) 

($45,543) 

($45,177) 

($41,183) 
($37,530) 

($34,189) 

($31,134) 

($28,339) 
($25,785) 

($23.449) 

($21,314) 

($19.362) 

(S17'578) 

($15,948) 
($14,458) 

($12, 074) 

$77,176 4546 SO 549 $257.609 $12i. 6 1-. 
• V , 



ASSUM.PTIONS Th3LE TABLE A5 (Contd.) BEFIT-COSTS TAELE (Caiuiated) 

Ecoromic anc Financlai Araiysis for Energy investments -- Eyp- EEA 

zapital Costs: Beriefit Parameters: 

Acquisition $87,041 Price of Oil $35.00 /bbl (yr.
Transportation so Oil Escalat. 2.0%/year 
Construction $0 

Inteoconrection $0 Enrgy Savrngs 295 bbl/year 
Fuel Use 0 bbi/year

TOTAL (Cap.) $87,041 

Construct Time 10 months 

Operating and Norual Maintenance Costsr 

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

Major Equipment Repair/Replacement: 

Replace Cost ( 29,8y3)/perid 
Replace Perio years 

1) 

internal Rate of Return 

Disc. PFVof PV of 
Rate Benefits Costs 

__ 

0% $257, 60 121,726 
2% $208,22! $116,892 

4% $171,190 $112,929 
6% $143, 021 $109,671 

8% $121,287 $106,981
10% $104,288 !.04,750 

11% $97, 170 $103,777 
12% $90,813 $102,887 
13 $85,116 $102,071 

14% $79,994 $101,322
15% $75,377 $100,633 

16% 571, 202 $99, 999 
18% $63,972 $96,873 
&20% $57, 961 $97.,909 

9. 33% 

NPV 

$13-,882 
$91,3 

$58,261 
$33,350 

$14,306 
($462) 

($6,606)
($12,074) 
($16,555) 

($21,328)
($25,256) 

($28, 797)
($34,901) 
($39, 947) 

B/C 

Ratio 

2.12 
1.78 

1.52 
1.30 

1.13 
1.00 

0.94 
0.88 
0.83 

0.79 
0.75 

0. 71 
O.E5 
0.59 



TIA}H , i'.- A (I 

For Ca',e of: PCI.TRY 
Asouin;i Gil £;c-ltion 

................................................ 

SED- ITI VITY A1A7,IYSIS 
flat.- of : 

4000 FTS 
2.01 

P.r . :'.U Q 

ear 

I ACqUI .Qco 
I Trans:, 
1 Construct., 
I lnterconnecti-y:1 Total 
2 
3 

4 

7 

8 
9 

10 
11 
12 
13 

1415 

16 
17 

18 
19 
20 

21 

Cap:21l 
Cost 

$98, i 
S 

35) . 

S. 

5: 
1C 
Sc 

3 

so 
so 
so 
so 
So 
53 

soso 

So 
so 

SC 

So 
5c 

(583,1-2 

583. "3 

Operatinq 
Cost 

ZZ.50 
: %13 

SZ,123 
0;,5'21 
S1 ,523 

2 . 5 2 1 

SZ.521 
SZ.521 

1 1 
'.5210 

S:.5l 

C2sz1 23 

S1 ,523 
w,5 I 

52' 

5 ,'3 
:2,52i 

0,14.1 

86 

Cos f 0il 
I . 

5 .' 0 
$0525.'3 
2.ul 

S2. 
S2 

- r ' 
7. In3 

W2 .t" 

SI8 .' 
S26.7. 

22n5 do 
K47 
11O, 

01.0 

S.I,:0 .4,5 

:33.0 
C.34.32 

$1.QlC 
$'.71 

516.4" 

Fu( )! )Un-' 
!)I 

0 
u 
C 

0 
0,, 
G 

0 

0 
C9.21G 
0 
A 
N 
u 

A"c" 

{'. 
E 

b 

0 

Lnery 
Cost Lqui'. 

$, 

to 3% 
SU 3S0 
Su 3 
so9,471 
N} 34., 
o 3 .[ 

so 3% 
S0 350 
so 3%u 

3Su 
3S31.t o'62 

so 3 

to1 ]i 

Su 
ca 3 , 
$ 310 

35u 
So 3, 

s0 35' 

so 7,01,,i 

Saved 
Energy 

$S .f, 

' 

. 9,28,8 

59,(, : 
S ,8 4 

S10,051 
S10.252 

$INLbG. 

S'I4,6)I5' 

ol)11l t 

$ ,, 
S12 012 

512.252 

512,497 
;12,741 

51102 

S218 ,1' 

Ar, 
clot 

I 

,104 

0...,­
2. . 

Z 
.,72w 

.:.z 
5s t.3 

, 

2 . -. ' 

.,8729 

2,12 1 
SO,%, , 

. :,A1 

14S. . 

C1h w 
-=renr a 

:1,1 1 

T., n -. 
:0,.'44P 
- :- 1 

' .: . , 1 K. 

J2,"CI.20 

cc14 3 
3,o'AI 

-2 

,.2 

:l,974, 
.224 

S!".1 

Discounted Cash Flow (NPV) 0 1 
lot 121 

f",-1 67) (I'7 '75 (-97,671,) [,7..7b 
1 , I 1) 747) ( q,, (S9 I, 3 ',
K , V) Kit, Ion 15m,,41; ) $(
1 ;'.'42.1) ('7,'T 737) ($6 ,31t,) ($ 1 .Touj
n 7 , 4RU4 1 7 6 30) r 'sit,5'SIM (S77,4a4 
z5"7.< 7 f V" 772) {S0 , 1%B (;2? .Aw 

. 0)6: (1066 V 1,5 0 2 ( " , 7 2 0 , 
!V " 1w) '(,U.70) ( $C4, 15 ) ( 5 6, 314 
U40, 4451 (Sw, 5") (Sb0,O " (56n 19 1 

-10,457 17.4]4anq [5S3 b1 ) (57,87) ($.0. 3-. 
,1 )C, " B4) (a54,047) (57 710u 

.3."',so. ("4& 2'' (551 ll ) (S%" 3W 
($48,33R)Wo, 107) 

(S4V9V"'( (a",1.fS2iti-. , % N I'S4 I, 46n] (S4W
, 
ZW ;t 

I 32.',.,ti I '3.W3I ($41,247) (547, 54) 
') i(;j. ) ($S3 ,i82) ($40.00, 

K,104) 128,23.) (3,25) (S44,504 
( S25.76) (S15,46)) 043,232) 

SOO N7 (w ].7 ( I11,73.7) :S42, 1 ; 
S15.703 (" 1.z", ( 130.90) 1540.0953 

A- I
 



BENEFIT-COSTS TABLE 
(Calculated)
 

Internal ?ate of Return 
 ERR
 

Disc. PV of Pv of 
 B/C
Rate Benefits 
 Costs 
 NPV Ratio
 

0% $218,312 $140,679 
 $77,634 1.55
2% $176,458 $134,389 
 $42,070 
 1.31

4% $145,076 $129,353 
 $15,723 
 1.12
6% $121,204 $125,292 ($4,089)

8% $102,786 $121,992 

0.97
 
($19,206) 0.84


10% $86,379 
 $119,288 ($30,909) 0.74
11% $82,348 
 $118,119 ($35,771) 0.70

12% $76,960 
 $117,055 ($40,095) 0.66
13% $72,132 $11.6,083 ($43,951) 
 0.62

14% $67,792 $115,195 ($47,403) 0.59
15% $63,879 
 $114,381 ($50,502) 0.56

16% $60,341 $113,634 ($53,293) 
 0.53
18% $54,214 
 $112,313 ($58,099) 0.48
20% $49,120 $111,187 ($62,067) 0.44
 



-------------------------- ------------------

---------------------

-- ----------------------------------

-- ------------------------------

ASSUMPTIONS TABLE
 

Capital Costs: 
 Benefit Parameters:
 

Acquisition $98,713 Price of 
Oil $25.00 /bbl (yr. 1
 
Transportation 
 $0 Oil Escalat. 2.0%/year
 

Construction $0
 
Interconnection $0 
 Enrgy Savngs 350 bbl/year

Fuel Use 0 bbl/year 
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: 

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



TIA B1, E A 7 

For Case Of:POULTRY SENSITIVITY ANALYSIS 
Assuming Oil Escalation Rat'. o : 

4000 SQ Fr @$15.00 
2.0% 

fear 
Capital 

Cost 
Operat-ng 

Cost 
Cost of 0,1 

S/Bto. 
Fuel Used 

(Bbl) 
Fuel 
Cost 

En.,rgy 
Equ Iv. 

.,.IdV~ue of 

Saved 
Fne rvy 

Annual 
Cost 

Cash Flow 
Current 5 

Discounted Cash Flow (NPV) 
4% 8% 10% 

@ 1 = 

12% 

1 

I 
1 
1 

2 
3 
4 

5 
6 
7 

8 
9 
10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 

21 

ACquisitior. 

Transport 
Constructisn 

Interconnecto,aaTotal 

.'4,71, 
S"I 
Sj 

S78, 711 
14 
$5 

$0 

$G 

$0 
25 

50 
S5 
$i)o 

$S 

S 

0 

$0 
5,680 

$85,396 

34' 
$2,o,. 
$2.01 
$2, 3I 

2.',3 
22 32,092 

$, 091 

52,' 13 
22,)1 
;-J,3. 
' 2,93 
2.0,3 
2 

$2,092 
S 
$ 2093 
$2. 0.3 
2,091 

$2,092 
$2,02 

--------

$42,209 

$25.0. 
$25.52 
$26.0. 
525.53 

5$27.6t 
527.t, 
$28.15 

$28.7: 
529.-' 

50. 
$'1 I 

S2l. 

533.t 
$4.2 

]5a 

S. 
$37.. 

0 
0 
0 

0 

0 
0 
0 

0 
0 

0 
0 
0 

1. 

O 
0 
0 
0 

0 
0 

--------

0 

( 

U 
20 
$0 

$o 

U29.8£ 
2 
$1 

$0i0 
s 
$1 
$0 

$0 
$0 

$2 

58 
1j150 
350 
350 

350 
350 
350 

30250 
350 

',250 
350 
350 

,,3r,0 
3h 

351 
350 
350 
250 
350 

350 
350 

7,058 

51,458 
-8.925 
$9,104 
S9,286 

S9,471
S9,661 
$9,854 

$IO,05l 
510252 

$10,457 
$10,666 
$10,880 
511,097 
$11,319 

511 ,545 
$11,776 
512,012 
$12,252 
$12,497 

$12,747 
513,002 

------­
$219,712 

$7',062 
52,097 
52,093 
$2,09] 

52, 0 
22.093 
2,09] 

2,093 
$2,093 
52,091 
$2,093 
52,091 

22. 0" 

0o') 
2,0'Y-

$2,091 
0'31 

$2,092 

2093 
$8,7S6 

$121.,01, 

(377,004) 
26.832 
$7,011 
$7,193 

$7 378 
$7,568 
$7,761 

$7,956 
$8 ,159 
$8,364 
58,573 
$8,787 
S2,0'J9,004 
$9,226 

9 452 
$9,683 
$9,919 

159 
510,404 

$10 654 
$4,226 

$90,708 

(S77,604) 
((71,0 
(564,552) 
($58.15f) 

(S51,852)
(S45,6JI) 
(539,498) 

(533,450) 
($27,489) 
(S21,612) 
($15,820) 
(S10,111) 
(-4,489 
$1,052 

$6,511 
$11,887 
$17,183 
$22,399 
$27,534 

$32,591 
$34,520 

(77,604) 
($71.27S) 
(!65,267) 
($59 558) 

(54,134)
(54,984) 
($44,093) 

(,),45u) 
(S,042) 

($1,858) 
(6,886) 
( I221FI) 
(21 ,542) 
(23.150) 

(12.2 ,) 
(:,h879j 

.9.5-4) 
120.218) 
(1,635) 

5114 
$1,741 

5$ 
7 
7.604) 

($11,393) 
5b5, 599) 

5555)
$50,456) 

(S46,076) 

($41,992) 
(39, 186 
,34,639) 
($31,333) 
3228,25 
(5, 35 
($22,712 

220.273 
517,9051 

(15,14) 
3212736) 
(511,p5Sj 

($10,123) 
(9,495) 

($77,604) 
(571.504) 
($65,915) 
($60.19360,795) 

(556,106)
($5l,a12) 
($47,880) 

($44,280) 
($40,985) 
($37,969) 
(515,209) 
- 32,683) 
%]G))72k 

128,257) 

(26,32) 
(524554) 
(222,936) 
$23,45.) 
($20,1031 
(518.86") 
(118142, 



Disc. 

Rate 


0% 

2% 

4% 

6% 

8% 


10% 

11% 

12% 

13% 

14% 

15% 

16% 

18% 

20% 


BENEFIT-COSTS TABLE 
(Calculated)
 

Internal Rate of Return 


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 


PV of 

C ts 


$127,605 

$117,783 

$110,556 

$105,152 

$101,045 

$97,874 

$96,553 

$95,388 

$94,345 

$93,410 

$92,571 

$91,814 

$90,509 

$89,428 


8.28%
 

NPV 


$90,708 

$58,675 

$34,520 

$16,052 

$1,741 

($9,495) 


($14,210) 

($18,428) 

($22,213) 

($25,618) 

($28,692) 

($31,474) 

($36,295) 

($40,308) 


B/C
 
Ratio
 

1.71
 
1.50
 
1.31
 
1.15
 
1.02
 
0.90
 
0.85
 
0.81
 
0.76
 
0.73
 
0.69
 

0.60
 
0.55
 

0.66 



Disc. 

Rate 


0% 
2% 


4% 

6% 

8% 


10% 

11% 

12% 

13% 

14% 

15% 

16% 

18% 

20% 


BENEFIT-COSTS TABLE 
(Calculated)
 

Internal 
Rate of Return 


PV of 

Benefits 


$218,312 

$176,458 


$145,076 

$121,204 

$102,786 

$88,3-9 

$82,348 

$76,960 

$72,132 

$67,792 

$63,879 

$60,341 

$54,214 

$49,120 


PV of 

Costs 


$89,002 

$84,174 


$80,382 

$77,373 

$74,960 

$73,006 

$72,168 

$71,408 

$70,717 

$70,087 

$69,513 

$68,986 

$68,060 

$67,274 


13.37',
 

NPV 


$129,310 

$92,285 


$64,695 

$43,831 

$27,825 

$15,373 

?'0,180 

$5,552 

$1,415 


($2,296) 

($5,634) 

($8,646) 


($13,847) 

($18,154) 


B/C
 
Ratio
 

2.45 
2.10
 

1.80
 
1.57
 
1.37
 
1.21
 
1.14
 
1.08
 
1.02
 
0.97
 
0.92
 
0.87
 
0.80
 
0.73 



--- --- -- --- --

------------------------------------

--------------------------------

ASSUMPTIONS TABLE
 

Capital Costs: 
 Benefit Parameters:
 

Acquisition $58,713 
 Price of Oil $25.00 /bbl (yr. 1
Transportation 
 $0 Oil Escalat. 2.0%/year

Construction 
 $0


Interconnection 
 $0 Enrgy Savngs 350 bnl/year

..------------------- Fuel Use 0 bb!/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/Replacement:
 

Replace Cost ($4,458)/period

Replace Period 
 20 years
 



For Case ci :PO'LThY ,;::-t;LIv:TY ANALYSIS IUk 3200 SQ F- CoLLEC-IoP5 20.uO/SQ FTAssu=ini 0,1 scal, 
;,on ate o: : 

Capltal Operatznq Cost of Oil Fuel Usedj=ar Cost Cost r y Saved Ann,] Cash FlowS/I8bl • (b1) Cos, Lqu v Lnezy Discounted Cash Flow (PW'V @ =C's" Current S 4% E 10% 121
 

I A uIq isI t I on $82 ,7 13 .. . == -­
1 Transpor SO

I Co-nstruct ion $
1 '.iterconnect 

on 
 S(

ITotal $81,713 325.00 
 0 SO $7.,229 S2, 2123 $25.5C'
3 SO $2,123 S26.01 SO 2 4 S 123 5 0400
4 O 295 57,673 (37 64) 57, 838) (76,92', {$77,017)
$0 $2,123 $26.53 $o 

12, 5'5,555 (571,515, {572O0} (S72,342 $S72.;2.
5 $5,706 f

29, $7826 $;.w
so S2,12j $27.06 E556,444(
(567,552) 
 {c6.571:
6 U '318,05;
sO S2,123 Su 2,,5 57,983 $2.123
$27.60 C $,8b0 ($61,.435) (3 6,245'Su 295 $8.143 $2,123 ($64,055) F$#4,8
$6.020
$o 52,123 S56 488L ($59,148) (56G,317) (5.',
S28.15

$0 $2,123 $28.72 

0 $0 295 $8.305 $2,121
0 $,182 ($51,60i)
9 $0 $2,123 $29.29 
29! 58.472 $2,123 $,349 '-5.252) (556.827) $5.261,
050 ($46,777)


10 295 $8,641 !V51-5E) 553.5f,9) (555.319,
so $2,223 $2,123 5,,518
$29.88 (542,014) ($48 ,27)$o 295 .,529) (,52.,75 .5.814 S2,123
1$0 $2,123 
t'.691 (537,314) (544,679) '$4.,151)
12 $30.47 0 ($50,344,
so $2,123 $31.08 $0 295 $b,990 52.121 $6,867$0 (S32,674) (541,499) (545L44)
13 sO $2,123 $31.71 295 $9.170 $2,123 $7,047 (,48,13-.


0 S .',', $2.123 53.230 
$28,0971 (538,47) 'S42.574 546,10>($23,582) ($35,655) 
 ($45,270, ($44.10


14
15 $0$0 $2,123 $12.34
$2,122 $32.99 0 50 .g
50 $9,540 $2.12) 57,417
16 295 $9.731 ($19,126) ($32,878) (538,122$o $2,123 $7,608 (542.551,$2,123 $33.65 0 $u 215 
($14,711) ($30,288) (S]3,61s8 (540,99417 $9.926 52,123
SO $2,123 $34.32 $7,803 (510,400) ($27,826)
u (514.25$ (S39,569,16 $0 295 $10,124
$0 $2,123 $2,123 $8,001
$35.01 ($6,128) ($25,492)
19 soQ 295 $10,327 $2,123 (S2,509) (538.2641
so $2,123 $35.71 $0 

$8.204 ($1,917)
20 so 

5 295 $IG.533 $2,123 $8,410 
(523,275) ($30.86) (537,069;

$2,123 $36.42 $2,235 (521.170) (529.373)0 SU ($35.975,
21 295 $10,744 S2,123
($7,1321 $2,123 S8,621 $6,327
$37.15 0 ($19,177) ($27,963,
$0 295 ($34,974,
$10,959 (55.009) 515.966 $13,614 
 (515,747) (525,55 
 (533,319j
 
$75,581 $42,814 


s0
0 5.949 $184,006 S118,395 565.611
 

l'*'-~
11
 



Disc. 

Rate 


0% 

2% 

4% 

6% 

8% 


10% 

11% 

12% 

13% 

14% 

15% 

16% 

18% 

20% 


BENEFIT-COSTS TABLE 
(Calculated)
 

Internal Rate of Return 


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 


PV of 

Costs 


$118,395 

$112,981 

$108,664 

$105,194 

$102,381 


$100,081 

$99,088 

$98,185 

$97,361 

$96,6G9 

$95,920 

$95,287 

$94,170 

$93,219 


ERR
 

B/C
 
NPV Ratio
 

$65,611 1.55
 
$35,748 1.32
 
$13,614 1.13
 
($3,036) 0.97
 

($15,747) 0.85
 
($25,590) 0.74
 
($29,681) 0.70
 
($33,319) 0.66
 
($36,565) 0.62
 
($39,470) 0.59
 
($42,079) 0.56
 
($44,429) 0.53
 
($48,476) 0.49
 
($51,818) 0.44
 



--------------------------- ------------------

-----

-------------------------------------

---------------------------------

IAII-E A9 (C(,w fj. ) 

ASSUMPTIONS TABLE
 

Capital Costs: 
 Benefit Parameters:
 

Acquisition $82,713 
 Price of Oil $25.00 /bbl (yr. 1
Transportation 
 .O 
 Oil 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:
 

Replace Cost ($7,132)/period

Replace Period 
 20 years
 

A-?3
 



For Case of:?OI;LTi-' -Liit;ITIV2TY ANALYsIlS 
A s u t=1 g O i l 2 . :'. 0r .'t , of 

tC,. 3200 SQ F-r 
. 

CO:oLEC'OH. @515.00'/5 1"T 

Year 
Capital 

Cost 
Operating 

Cost 
Cost of oil 

,'biM. 
fuel Usea 

((0 
'ui' 
Co: 

-,,.j 
Ir',r-y 
Equ 1v 

Valut a! 
;aved 

L r.e, qy 
Annual 

Co, t 
Cash flow" 
Corrent 

i,,countej Casf 
(5 

Plow (Nl'.') v 
0 i((,4 K' 

1 AcqgulsitiDn 
S 'Iransport 
1 Conr-ruction 
1 Interconnection 

TTotal 

4 

5 
6 

7$0 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
IP 

20 
21 

$66,713 

$ 
$0 
Si 

0t,711 

S2 
$0 
$0 

$S 
50 

$0 
$0 
00 

$0 
$0 
$0 
$0 
$0 
$0 

$0 
$0 
so)$0 
$0 

'$5,349) 

$61,364 

$301 

0ao 
$1,8C3 
51,802 

$80] 
S1.803 

$1,803 
S1,803 
$1,803 
01,803 

$1,803 
$1,803 
$1 80] 
$1,603 
$.,803 
$1.803 
$1,803 
$1,802 
$1,803 
$1,803 
$1,803 

$36,361 

$25.00 

25. 50 
52L.01 
$26.53 

$27. 
$27.60 

$28.15 
$22.72 
$09.29 
529.88 

$30.47 
$31.06 
$31.71 
$32.34 
$32.99 
$33.6 5 
$34.32 
$35.01 
$35.71 
$36.42 
$37.15 

------ - -= 

0 

1) 
0 
U 
0 
0 

U 
0 
0 
is 

0 
u 
0 
u 
U 

0 
0 
0 
0 
0 

-----­

0 

So 
S 
$o 
$'b 

SI; 
s0 
$0 
$u 

$u 
So 
$t, 

$0 

$0 
$ o 
$0 
$0 
$0 
50 
50 

$0 

29t. 
29 
3u5 
25 

295 
295 
295 
295 

255 
215 

•24 
.9, 

295 
295 
295 
295 
295 

===-

5,949 

5490,22 

07.'1 
7.2 
7f, 

55,143 

$5.30 

(64i 
$-.1 

59s9-
$.7 
09. 3', 

1,,731 
.92 6 

010,124 
$10,327 
$10,513 
010.744 
$10,959 

$184,006 

, " 4 

.. 'jj 

0s 

23 
R55.47."f3 
103 
.03 

.2 

Gtl, 
.O 

1,,, 

13 
1 .80 
I.BUJ1 

$1.803 
(c,3,546) 

,97, 72, 

(S, ,/4) 

$,870 
$6.' 
,. 
C ' 

06. 
$.,,t', 

S60 b,1
5.0 
$:, 
7., 

8 
1..)8 '] 

8 ,1 
58,24 
$730 
58, 

014, 'l0t, 

=-=­

$86, 262 

(,-7 

2oF:.'r 
(' 9'f 

(C' |-, 

$ 

( , 

'4 , 
(u.' 
( ,,' 

4.' 
, 1 

51 ,6 
$18. 63 
S$..! 
C,4 ,,,3 
$33,203 

1 
. f.' 

V .0:5.734 

.4t.98?, 
($434251) 

0,9,3540) 

1 ., 795) 
'''3 ) (2124) 

($24c442, 
036( 

. *' '5,795) 
($1707) 

$9 "j ($5, 763) 
(C )f (513,952) 

. i (012.265) 
($10,695) 

$4', ($9,233) 
5 C.Lb (57,077) 

(S­

(54.: 

(2S7) I3 
($3 'U 

3, 

(C, 

(1 ,4. 

(51 3. 
($19, '79 
(518 '727 
($17 ,, 
(Si,561, 
($15,062 



TABLE A1O (C(unt d. )
 

BENEFIT-COSTS TABLE (Calculated)
 

Internal Rate of Return 


Disc. PV of 

Rate Benefits 


0% $184,006 

2% $148,729 

4% $122,279 

6% $102,158 

8% $86,634 


10% $74,491 

11% $69,407 

12% $64,866 

13% $60,797 

14% $57,139 

15% $53,841 

16% $50,859 

18% $45,694 

20% $41,401 


PV of 

Costs 


$97,725 

$92,895 

$89,076 


$86,026 

$83,568 

$81,568 

$80,708 

$79,926 

$79,215 

$78,56o 

$77,972 

$77,428 

$76,469 

$75,654 


8.55%
 

NPV 


$86,282 

$55,834

$33,203 


$16,132 

$3,066 

($7,07-) 

($11,300) 

($15,060) 

($18,418) 

($21,427) 

($24,131) 

($26,570) 

($30,775) 

($34,253) 


B/C
 
Ratio
 

1.88
 
1.60
 
1.37
 

1.19
 
1.04
 
0.91
 
0.86
 
0.81
 
0.77
 
0.73
 
0.69
 
0.66
 
0.60
 
0.55
 



-------------------------------------

---------------------------------

TABLE A1O (Contd.)
 

ASSUMPTIONS TABLE
 

Capital Costs: Benefit Parameters: 

Acquisition 
Transportation 

$66,713 
$0 

Price of Oil 
Oil Escalat. 

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

Construction $0 
Interconnection 

TOTAL (Cap.) 

$0 

$66,713 

Enrgy Savngs 
Fuel Use 

295 bbl/year 
0 bbl/year 

Construct Time 10 months 

Operating and Normal Maintenance Costs:
 

Operating Cost $1,803 /year
 
Operating Lifetime 21 years
 

Major Equipment Repair/Replacement:
 

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

A-26
 



TABLE All 

For Caze of:POULTRY SENSITIVITY ANALYSIS FOR 3200 SO FT COLLECTOR P510.00/SQ F 
Assumin. Oil Lscalation Rate of : 2.01 

-----------------------------------------------

Capital Operatinq
Year Cost Cost 

. . - - - == - -

1 Acquisition $50,713 
1 Transport So 
1 Construction so 
I Interconnection Sc.1 Total $50,713 S247 
2 SU 51.483 
30 51,483 
4 SO S1.483 

so Sl,4S] 
6 so S1,483 
7 s0 51.483 
8 s0 S1,483 
9 So 51,483 

10 s0 S1,48)
11 SO S1,483 
12 50 51,483 
13 s0 S1,13 
14 so 51,18 
15 50 $1,483 
16 So $1.48 
17 SO $1.483 
18 SO 51,483 
19 s0 51,483 
20 so $1,483 
21 (S3.566) $1,483 

547,147 529,907 

!v,.d Value ofCost of Oil Fuel Used Fuel Energry Saved Ain,_jiI Ca.!h Flu. Discounted Cash Flow (NPV)S/Bbl. (1ml) Cost Equ I v. Energy Cost Current S 4% 81 10% 
- ---- -

-­
= 

- ----­

S52.0G 0 50 49 S1,229 ' ($45,731) (549,731) (S49.731) (S49,7311S25.50 0 $0 295 $7,527A,41/ $S,04,) (143,924) ($44,135) (544,241)$26.01 0 so 21,5 57,673 $ ,.l $s,1110 t536,201) (538,832) (539,125)$26.53 0 so 295 $7,e26 01,4' 
I 

,.343 ($32,562) (533,796) ($34.359)$27.06 G 50 29 $7,983 $1,4;1 $ ,,50 (527.005) ($29.019j ($29,919)527.60 0 S0 2)5 S8,143 C1,491 Sb.O (21,532) (524.486) (525,784)S28.15 0 so 295 $8.305 $1.4H 56,L22 (516,140) ($20,187) ($21,933)$28.72 G 50 295 58,472 $1.4j S5. '5, ($10,82j) (S16,109) (518,347)$29.29 0 so 295 $8,641 "1.483 S7,l5B ($5,599) ($12,242) ($15,008)$29.88 0 So 29, S8,814 SI .4 k 33 (5448) (S,575) (511,839)S30.47 0 sO 295 $8,990 $1,4H3 -7, 57 $4,623 (55,098) ($9,004)S31.08 0 50 295 $9,170 Ii ,4. 5. 687 $9,616 (S1,8c1) (56,310)S31.71 0 50 2)5 S,353 $1,393 53.830 514.532 S1,325 (53,803)S32.34 0 Sri - $9,549 "I 0A3- , 05' 7 S15.371$4,287 ($1,469)$32.9q 0 so .,. S9,731 I,481 58 ,248 $'4.134 S7,095 $703S533.65 0 0 295 $9,926 CI,4H 5 ,443 52B822 S9,757 $2,124S34.3; C $0 295 510,124 $1,4H SH 6 41 $ 3 ,43 $12,279 54,605$35.01 11 so 295 $10,327 $1.48) 58 844 $37,976 $146t9 56.355-15.71 0 295 510,533 S1,4B3 9, 050 $42,444 S16,Q14 57,983536.42 0 SO 295 $10,744 "1,48H3 S. 261 $46,839 S 11O S9,497$37.15 0 .o 295 $10,959 (S2,()83 ) 13.042 552,791 $21,878 $11,435 

0 S0 5,949 5184,006 $77,054 50t,952 

@ I 
121 

$49,731) 
)S44,339) 
'539,404) 
(34.883( 
($30,758 
($26,979) 
(523.523) 
($20,361) 
(S13,471) 
($14,82() 
($12,410) 

(S10.200) 
(S8,180) 
($6,333) 
(54,646) 
($3,103) 
($1,694) 

($406) 
$771 

$5.84' 
53,199 

A-27
 



IA8,E1 All ( fr t . ) 

BENEFIT-COSTS TABLE (Calculated) 

Internal Rate of Return 


Disc. PV of 

Rate Benefits 


0% $184,006 

2% $148,729 

4% $122,279 

6% $102,158 

8% $86,634 


10% $74,491 

11% $69,407 

12% $64,866 

13% $60,797 

14% $57,139 

15% $53,841 

16% $50,859 

18% $45,694 

20% $41,401 


PV of 

Costs 


$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 


12.92% 

B/C 
NPV Ratio 

$106,952 2.39 
$75,920 2.04 
$52,791 1.76 
$35,299 1.53 
$21,878 1.34 
$11,435 1.18 
$7,080 1.11 
$3,199 1.05 
($272) 1.00 

($3,384) 0.94 
($6,184) 0.90 
($8,711) 0.85 

($13,074) 0.78 
($16,688) 0.71 

,' ,l) 



---------- 

-------------------------------------

---------------------------------

'TABI.E A] I (C nt d. ) 

ASSUMPTIONS TABLE 

Capital Costs: Benefit Parameters:
 

Acquisition $50,713 Price of Oil 
 $25.00 /bbl (yr. 1Transportation 
 $0 Oil Escalat. 2.0%/year

Construction 
 $0
 

Interconnection 
 $0 Enrgy Savngs 295 bbl/year 
- -Fuel 
 Use 0 bbl/year
TOTAL (Cap.) $50,713
 

Construct Time 
 10 months
 

Operating and Normal Maintenance Costs:
 

Operating Cost $1,483 /year

Operating Lifetime 
 21 years
 

Major Equipment Repair/Replacement:
 

Replace Cost ($3,566)/period

Replace Period 
 20 years
 



TABLE A12 

For Case of:POULTRY WASTE HEAT RECOVER7-FLASH TANK 
Assuing Oil Escalation Rate of : 2.0% 

.----------------------------------------------

Year 
Capital 

Co..t 
Operating 

Cost 
Cost of Oil 

$/BbI. 
Fuel Used 

(Bbl) 
Fuel 
Cost 

Saved
Energy 
Ecu v. 

Value of
S.ved 
Energy 

Annual 
Cost 

Cash Flow 
Current $ 

Discounted Cash 
2% 101 

Flow (NMI) 
12% 

@ I 
15% 

I Acquisition 23.,461 
1 Transport s0 
I Construction s0 
1 Interconnection 

Total 
2 

3 
4 
5 
6 
7 

9 

011 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

s0
$23,461 

$0 

$0 
$0 
$0 
$0 7469 
$0 
$0 
$0 

so
$0 

$0 
so 
$0 
$0 
$0 
$0 
$0 
$0 
$0 

($2,614) 

$78 
$469 

$469 
$469 
$469 

$469 
$469 
$469 

$469
1469 

$469 
$469 
$469 
$469 
$469 
$469 
$469 
$469 
$469 
$469 

$35.00 
$35.70 

$36.41 
S]7.14 
$37.89 
$38.64 
$39.42 
$40.20 
$41.01 

$41.83
$42.66 

$43.52 
$44.39 
$45.28 
$46.18 
$47.11 
$48.05 
$49.01 
$49.99 
$5C.99 
$52.01 

0 
1) 

0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

s0 123 
$0 736 

$ 736 
$0 736 
so 736 
$0 736 
$0 736 
$o 736 
$0 736 

$0 736
s0 736 
s0 736 
$0 736 
$0 736 
$0 73t 
$0 736 
$0 736 
s0 736 
$0 736 
$0 736 
$0 736 

$4,293 
$26,275 

$26,801 
$27,337 
$27,883 
$28,441 
$29,010 
$29,590 
$30,182 

$30,786
$31,401 

$32,029 
$32,670 
$33, 323 
$33,990 
$34,670 
$35,363 
$36,070 
$36,792 
$37,527 
$38,278 

$23,539 
$469 

$469 
5469 
469 
$469 
$469 
$469 
$469 

$469 
5469 

$469 
$469 
$469 
$469 
$469 
$469 
$469 
$469 
$469 

($2,145) 

(519,.46) 
$25,80t 

S26,332 
$26,868 
S27,414 
$27,972 
$28,541 
$29,121 
$29,713 

$30,217 
$30,932 

$31,560 
S32,201 
$32,854 
$33,521 
$34,201 
$34,894 
$35,601 
$36,323 
$37,058 
$40,423 

($19,246) 
$4,649 

$27,224 
$48,552 
$68,703 
$87.740 
$105,726 
$122,718 
$138,771 

$153,937 
$168,264 

$181,800 
$194,587 
$206,668 
$218,080 
$228,862 
$239,047 
$248,669 
$257,759 
5266,345 
$275,018 

(519,246) 
$4,214 

$25,976 
$46,162 
$64,887 
$82,255 
$98,366 
$113.309 
$127,171 

$140,C28 
$151,954 
5163.C15 
$173,276 
$182,792 
$191,619 
S199.807 
$207,401 
$214,444 
$220,977 
$227,037 
$233,045 

(S19,246) 
$3,795 

$24,787 
$43,911 
$61,333 
S7.205 
591,665 

tI1'.a 38 
411.F.39 

$127,7>-
5137,730 
$146,803 
$155,068 
5162,598 
$169,457 
$175,705 
S181,397 
$186,582 
$191,306 
$195,606 
$199,799 

($19,24e; 
$3,194 

$23,105 
$40,771 
S56,445 
$70,352 
$82,691 
$93,639 

$103,352 

$111.970 
$119,616 
$126,401 
$132,418 
$137.756 
$142,496 
$146,699 
$150.42E 
$153,736 
$156,671 
$159,275 
5161,745 

$20,847 $9,458 0 $0 14,843 $642,712 $30,305 $612,406 
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IA1II:I A12 
(Co1 t.. 

BENEFIT-COSTS TABLE (Calculated)
 

Internal Rate of Return 


Disc. 

Rate 


0% 

2% 

4% 

6% 

8% 


10% 

11% 

12% 

13% 

14% 

15% 

16% 

18% 

20% 


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 


PV of 

Costs 


$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 


ERR
 

NPV 


$612,406 

$490,044 

$398,385 

$328,721 

$275,018 

$233,045 

$215,482 

$199,799 

$185,749 

$173,124 

$161,745 

$151,457 

$133,651 

$118,854 


A-31
 

B/C
 
Ratio
 

21.21
 
17.64
 
14.87
 
12.70
 
10.97
 
9.59
 
9.00
 
8.46
 
7.98
 
7.54
 
7.15
 
6.78
 
6.15
 
5.61
 



---------------------------- ------------------
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TAB1,E A12 (C(>witd. ) 

ASSUMPTIONS TABLE 

Capital Costs: 
 Benefit Parameters:
 

Acquisition 
Transportation 

Construction 

$23,461 
$0 
$0 

Price of Oil 
Oil Escalat. 

$35.00 /bbl (yr. 1 
2.0%/year 

Interconnection 
- - ---

TOTAL (Cap.) 

$0 

$23,461 

Enrgy Savngs 
Fuel Use 

736 bbl/year 
0 bbl/year 

Construct Time 10 months 

Operating and Normal Maintenance Costs:
 

Operating Cost $469 /year

Operating Lifetime 21 years
 

Major Equipment Repair/Replacement:
 

Replace Cost ($2,614)/period
 
Replace Period 20 years
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TAII. A1 3 

for Case o? :PfJIUTRY 
Assu=ing 0!1 [s2.latic, 

WASTE HEAT RECOVEjiY-CONDLNSATE 
jte o 2.0 

REDTUH 

Year 
Capital 

Cost 
Operating 

Cost 
Cost of Oil 

/Bbl. 
Fuel Used 

(8bl 
Fu.I 
C.''t 

Saved 
Lner;y
I uIv. 

Value 0!
!-ived 

Lhterqy 
Annual 

Co;t 
Cash Flow 
Current $ 

Discounted Cash Flow 
o% 

(NPV)
12 

@ I 
15% 

1 
I 

Acquisition 
Transport 

$67,254 
$0 

"== - =-- = = 

1 Construction So 

2 

3
4 
5 
6 

7$0 
a9 
10 

11 
12
13 

14 
15 
16 

17
18 

19 
20 
21 

Total $67.254 

s0 

$0
So 
$0 
$0 

$0
$o 

$0 

$0 
$0 
so 

S0 
so 
$0 

s0 
$0 
so 
$0 

($7,495) 

$91 

545 

$545
$545 
$545 
$545 

$545 
$545
$545 
$545 

$545 
$545 
$545 

$545 
$545 
5545 

$545 
$545 
$545 
$545 
$545 

$35.00 

$35.70 

$36.41 
$37.14 
$37.89 
$38.64 

$39.42 
$40.20 
$41.01 
$41.83 

$42.66 
$43.52 
$44.39 

$45.28 
$46.18 
547.11 

$48.05 
$49.Ul 
$49.99 
50.99 

452.01 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
o 
0 
0 

50 

5. 

$0 
so 
$0 
$0 

$0 
s0 
$O 
$0 

$0 
$0 
$0 

s0 
$0 
$0 

$0 
s0 
$0 
$0 
$0 

196 

1176 

176 
1176 
1176 
1176 

1176 
1176 
1176 
1176 

1176 
1176 
1176 

1176 
1176 
117t 

1176 
1176 
1176 
1176 
1176 

$6,860 

541,983 

$42,a23
S43,679 
$44 553 
$45,444 

$46,353 
$47,280
$48,226 
$49,190 

$50,174
$51,177 
$52,201 

$53,245 
$54,310 
$55,396 

S56,504 
557,634 
$58,787 
$59,962 
$61,162 

67.345 

$54 

$545 
5545 
$545 
$545 

$545. 
545 
5545 
$545 

$345 
$545 
5545 

5545 
$545 
S515 

5545 
$545 
$545 
$545 

($6,950) 

(560.485) 

$41 ,438 

$42 278 
$43,134 
$44,008 
$44,899 

$45,808 
$46,735 
$47,681 
$48,645 

$49,629
$50,632 
$51656 

$52, ;00 
553,765 
$54,851 

$55,959 
$57,089 
$58,242 
S59.417 
S,8,112 

(560,485) 

(S22,116) 

$142130 
$48,372 
$80,719 

$111,276 

$140,143 
5167,412 
$193,173 
5217,507 

$240,495
$262,210 
$282,724 

$302,101 
$320,40C 
$337,697 

$354,031 
$369,461 
$384,035 
$397,803 
$412,416 

($5) (85)S660,485) 
(S22,814) 

$12,127 
$44,534 
$74,592 

$102,471 

$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 
$334,741 
$344,866 

($23,486) 

$10,217 
$40,919 
$68,887 
$94,364 

$117,572 
5138,712 
5157,970 
5175.512 

5.ji491
$ .:.046 
$2j9. -5 

S231.382 
5242,184 
$252,405 

$261,533 
$269,848 
$277,421 
5284,320 
$291,381 

(560,485, 
(524,4-, 

e35.6E 
56,.C4' 
583,36: 

$103.ltL 
S120.73t 
$136,323 
$150,151 

$162,41F
5173,3C! 
$182,95E 

$191,521 
:199,120 
$205,86­

$211,841 
$217,14t 
5221,652 
$226.027 
$230,1E 

$59.759 $10,991 0 $0 23,716 $1,026,941 $70.750 $956.192 
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Disc. 

Rate 


0% 

2% 

4% 

6% 

8% 


10% 

11% 

12% 

13% 

14% 

15% 

16% 

18% 

20% 


BENEFIT-COSTS TABLE (Calculated)
 

Internal Rate of Return 


PV of 

Benefits 


$1,026,941 

$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 


PV of 

Costs 


$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 


70.53% 

B/C 
NPV Ratio 

$956,192 14.52 
$758,848 11.66 
$611,108 9.57 
$498,884 8.00 
$412,416 6.80 
$344,866 5.87 
$316,609 5.47 
$291,381 5.12 
$268,785 4.81 
$248,484 4.53 
$230,188 4.27 
$213,651 4.04 
$185,033 3.64 
$161,256 3.31 



----------------------- 

----------------------------------

------------------------------

ASSUMPTIONS TABLE
 

Capital Costs: 
 Benefit Parameters:
 

Acquisition 
Transportation 

Construction 
Interconnection 

TOTAL (Cap.) 

$67,254 
$0 
$0 
$0 

$67,254 

------------------
Price of Oil $35.00 /bbl (yr. 1
Oil Escalat. 2.0%/year 

Enrgy Savngs 1176 bbl/year
Fuel Use 0 bbl/year 

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 years
 



TABLE ,, 
C".- SE o: 0ELTP 40(;'*5 FT SOLAR I$SS. B/.'K F PLUS 3TE Fp_E:TP : 
;=uzir, 07i Escalatior; Rate Cf. 

Saved
Capital Ooerating Cost of Oil Fue' Used Fuel 
Value cf

Ererm. Saved rua: Cash Flc,Year riscounsed Casn Flcw (NFYr @;Cost Cost $/bl. (Bb!) Cost EQUIV. Er erv.. Cost Eurrec.: S -' 8 i0 

I Acquisition $216, 487 
I Transport $0 
I Construction $0 
I Interconnection SC 

2 

3 

5 
6 

8 

3 

10 

11 

12 
13 

14 
15 
16 
17 
18 
19 

20SO 
21 

Tota $216,O487 
$0 

$0 

$0 
$0 
$0 

$0 ' 
$0 

SO 
$0 

$0 
S0 
$0 

$0 
$0 
$0 
$0 
$0 
$0 

($24.288) 

$6800 
$4,079 

$4,079 

$4,079 

$4,079 
$4,079 

$4,079 
$4,079 

$4,079 

$4,079 

$4,079 

$4,079 
$4,079 

$4.079 
$4,079 
$4,073 
$4,073 

$4,079 
$4.079 

$4,079 

$4.073 

$35.70 

S36.41 

$37.14 

$37.89 
$38.64 

$39.42 
$40.20 

$41.01 

$41.83 

$42.66 

$43.52 
$44.31 
$45.28 
$46.18 
$47.11 
$46.05 

$49.01 
$49.99 

$50.93 

S52. 1 

0 
0 

0 

0 
0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

$0 377 
SO 2262 
$0 2262 
$0 2262 
$0 2262 
$0 2262 

$022 27' . 
$0 2262 
$0 2262 

$0 2262 
$0 2262 

$0 222 
$0 2 
$0 2262 
$0 2262 
$0 2262 
$Q 2262 
$ 2262 
$0 2262 
$0 2262 
$W 2262 

S1.'I $17, !6- ($2,-1-472; 
$80.75Z $4.07c $76,74 

$ .E $4,075 $78,289 
$8,01 $4,079 $73,937 
$85.696 $4,075 $ 167 
$87.410 $4,0 $82,3317'.305:.S§ 

..$$ ,Sti, J8 $4.07? $8E, 079 
9410,84$4,07 $8,862 

SJ;, 760 $4.073 $8 . 681 
$94,615 $4.075 $90.536 

-6,.508$. 079 92. 42 
$ , 438 $4.07 9 $9,. 359 

$100,4r7 $4.073 593. 328 
$102, 45 $4,07. 5,336 
$10 ,462 $4.073 SlO.334 
$106, 552 $4.073 $Io, 473 
$108,683 $4.07 $10'. 601 
$110,857 S4,07 1103,778 
5113.074 S ..07. $10", .5 
$115,3 H i,07.$11:.257 
$117,642 $2C.203 513 . 85: 

($203. S721202.97. ($20 3,72 
($1,3'- (S132.77 (T3,26.c 
($57.8-3- (S65.856 S 6 , 
$2,200 ($2.400 (5 £; 
$5,-6 $5,51 23 
$151,450 3" 

$$2! ,EK.' S167.9!. 19500 

$284,707 ,21,603. $1K0,5 
5343,50: $266.514 $23,S1,4q-04 

5 413,115 $311,805 $270, 34E 
$47..55. S354, 618 $30I,95: 
$536, 650 $395, 086 $,33, 053 
$537,013 $422,333 5363, 746 
$656,07- $463, 497 $35, 230 
$714,042 50.,.67 $4246.655 
$770. 94 - 535.378 $443,19; 
$826.732 156..511 $471,36-'3740273 

$88,610 $535.370 $42, 037 
354:. 51L... 

$383,??: $4..-' $530,852 
: .051. . 378. ,' 1 .73 

($S0227 -2;, 
1 3i 

($6.203' 
5,665 

$2,950 
,f-4 

$1E5,34E 

: 1&3 
$233,811 
$23.571 

$230 69 
13iS 42 

$S.72 35­
$35,-,49? 

377.220 

$4C,. 835 
42-. 003 

$433. 23 
$4-_-.12S 

. ,. S 7. .. 

12 
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ISSLJ'DTIDNS TABLE AELL AI11 (Conzd.) 
BE~eIT-CSTS AL£(Caiculated}
 

:-onoi.c an1 Fina-cial Analysis for Energy investments - Eoyp= EE 

:aPital Costs: Berefit Parameters: 
ine-hral Rate of Peturn 39. 3% 

Aruisi-;ion $216,407 Price of Oil S3.0( /bbl (yr. I)Transoor:atior! 
 $0 2.1 alat. 0',,%ryear D s V f/C f 

Consru --.t $0Rae
f 

ite-cornetior benefits os:s NDiV ti,
$0 Enrgy Savrns 262, hi1/year 
=i .
Fuel Use 
 0 bo!/vear 

-a 

0%S1,37c.230TOT L (Cao.) $216,487 -- ,45'::JS!,770CD, 831 7. 20 
2% $1.596.595 $-7,1 $ .329, 7 =.97 

1265 S-1.6 6 .5 51.$Construct Time 051, i3 ,.0="10 months 
61%$1. OI, 653 .25..380 $84-. 273 

uoeratinc and Normal Maintenance Costs: 8% S30, 005 S251. 014 S676, 00! 3. 591(% 
 5.223 551.372 773.656 
Operating Cost $4,079 /year 11% S745j. 05-7 S24 . 637 538. 446 3012% $73,334 S245. 117C'oeratlin Lifetime S451.217 .8421 years 

13% S652,643 $6 W40E, 936 2.6E4.5713 

.ayor Eouptient Repair/Replacement: 14% 13,381 5242,4 $370.3&6 2. 31% $ ,77.377 241."015 3416% S545 , 2 S240, 103 S305. 260 
(524ReDlace Cost .2 88)/period 

-. 

keplace Period I8% S49U,526 $238, 114 525. 41220 years 

20% s"4-4.435 23SD.3BE, $206,040 . 6E 



TABLE A16
 
For Case of:-OULTRY 3200 SO FT FT.81/S0 HE " ECOVERY REFT
r7 SLR FU-AWA 

Assumino Oil Escaiation Rate of 

Saved Value of 
Caita! Opera:ing Cost of Oil Fuel bsed Fuel Energy Saved Annual Cast Flow Discounted Casn Fic" (NP) @ 1= 

Year Cost Cost $/Bbl. (Bbl) Cost Eauiv. Energy Cost Current S 4% 8% 10% 12% 

I AmuiFtior S195.839 
I Transp-' $0 

I Construction to 

I Interconnection $0 
I Total $195,839 $598 S35.00 0 $0 368 $12,874 $196,437 ($183,562) ($183,562) ($16,562) (5183,562) 'i183,562) 

so S3.585 $35.70 0 $0 2207 $78,790 $3,585 ;75,205 ($111,-250) ($13,928) (Sl15,194) ($116,4 5) 
3 $0 $3.585 536.41 0 sC 2207 $80,366 $3,585 $76,781 ($40,262) ($48,101) ($51,73) ($55.26) 
4 so $3,585 $37.14 0 ;0 2207 $81,973 $3,585 $78,388 $29,425 $14, 126 $7,155 $569 
5 $0 $3,585 $37.89 0 $0 2207 $83,612 $3,585 $80,027 $97.833 $72,948 : $6:,6551,448 
6 
7 

$0 
0 

$3,585 
$3,585 

$38.64 
$39.42 

0 
0 

$0 
$0 

207 
2207 

5SE5,285 
86,990 

$3,585 
$3,585 

$81,700 
$83,405 

$164,984 
$230,900 

$128, 552 
$181,111 

$112,544 
5159,824 

$97,80.' 
$140,06 

8 $0 $3,585 $40.20 0 $0 2207 $88,730 $3.585 $35. 145 $295,604 $230Q, 793 S203, 317 $178,578 
9 $0 $3,585 $41.01 0 S0 2207 $90,505 S3, 585 $86,920 $359,115 S277,753 $243.8H6 $213, 63 
10 $0 $3,585 $41.83 0 SO 207 $532.315 13. 585 588,730 $421,456 $322, 140 $281,496 $245,680 
11 $0 $3.585 $42.66 C $0 2207 $94,161 53.585 $90,576 $482,646 $364,094 $31E,417 $274,843 
12 $0 $3.585 $43.52 0 ') 2207 $96,044 S-. 585 $3S.459 $542, 706 $403,749 $343. K23 S301, 423 
13 $0 53.55 $44.39 0 $0 2207 $ 67.95 585 S3.$94,380 S601,655 $441, 228 5376. 83 $K5.648 
14 SO S3. 585 $45.28 0 s0 2207 $25. 935 j.55 41.340 S659.514 $476,652 $406. 302 i347,7327 
15 
16 

SO 
sC 

S.5K 
53,585 

54E6.18 
$47.11j__Uj3 

'$0 
0 so 

2:07 
2207 

S101-,9 3,
S-103. 963S-

5jJ
.5-J.585 

$96,338
1t 100. -77 

$716,302
7$772,038 

$510,133
$51-1, 775 

$43 ,-8
S ,:7 

$367. 849 

17 $0 S3585£48. 05 C $2207 $1,106.041 33. 585 i101, 45E $826,740 $571,681 $479. 0:2* S40Z,K90 
18 
19 
20 

21.. 

S0 
Sf 

Sw7, 

3.585 
S3.585 
t-..C-C 
0.'j3" 

3043.01 
$49.99 
C.. Q="3= 

(1 
0 S") 

5' 

2207 S108. 162 
2207 $1 .U, $1I0. 3-o2 -5

W SI 
2207 12.531 

. -1535t!O. 577 
. =- .j10n-.74t 
jL= 16 9 
"3tS- $108. 46... 

i880, 4,'7 
$S9333, 116 

$984.227 

S573, 945 
$KE.857 

$651,901$G() 

S493,7i'3 
i518.9!i 

.... 
536.7.zc 

$418.13: 
$4 01!

44.6 
$474 

21 (_,.7, i..58: 55.01 i, i,. 2207 S114.7 . (18.4.) 3184 $1,(45.610 $60.4,75 5. : SE34. 

-17 :...95-. . " -12:, Ire ,q I..
t'7 05: £,-.-3 s" 4',.5' ' " i: 1.h,133:."27.16, 

A-,tO
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• Ul: ,: TABLE TABLE A15 (Contd.) 
,:'-n-

Economic ard Financiai Anaivsis for Energy invest.ments - E,,t EP 

Caoita! Cos.s: Benefi: Paraire-ers: n-:e-ra RatF of returr .. l9 

Transportation 

Constructior 

interconrectior 

$1ouxstioJ,5, 
S. 

$0 
S0 

Price of Oil 
Oil Escala:. 

Enrav Savnas 

-. C'r /bbl (yr. 1)
2. 0%lyear 

262 bb /vear 

Disc. 
Rate 
Rate 

pv of 

_.. . 

ZV of 
refitsCosts , 

B/C 
Ratio 

TOTAL (Cap.) $195. 524 
Fuel Use 0 bbl/year 0%S 1975. 290 

2% .... 
$247,3 2 
s2=. 19 

SI.72,928 
25 4=4 

7.9 
6.6 

Construct Time 10 months 4% $1.312.E50 
6% $1,036,652
8% $530,005 

S225, &42 
$:31,25
$ 7,3491,5 

$:.07.E08 
5865'. 
$70. 

5.57 

4. 79 
Operatinc and Nora1 Maintenance Costs: 10% $73,056 $ 022 575. 34 4.57 

Operatinq Cost 
Ope r at i n g L i fe t i me 

$3.659 /year 
2 1 yea r s 

- -
11%12%~12 

S745.0835745. 33 
$696.334
$ 5 . 4 

52:12,549$22 , 1J-
S22: ,8

2 g g B 
S52.34. 5 
$4 .4$ 3 - 7 72 

.5 
39g 

Major Epuipment Reoazr/Re:iacement: 14% 
5%.J,. 

613;381 S215.771 
7-,57. ,-7 $217.5 

$394.611 
$ .: 

2.80 
2.&5 

Reolace Cost 
Reolace Period 

($1, 2--rirod 
2( vears 

16% S54b962t2.,69 E 9E. 
18% $490. 526 $-!91E 
'0% $:-4.C42:2. 37 

" 

-'27b£'07 
£23:, 57 :. 0 



TABLE A16 
corLase oft d ] , 3 , :7- .T - . " " ,; T E " ,--:-: ,E T -. ,i., L 


ri E- S LA; o 

Assumrr oi. Estzaiaioa'iate of 

,avec Value ofEa.itai Oeratlrn Cost of Oil Fuel Usec 
 Fue1 Ererov Saved 4rnual Cas,- Fic,,iszounted asn Pc- (N7V)
Year Cost Cost $1Bbi. (Bbl) Lost Eu v. 
 cnerv -os Currer: 4% 87. 10% :2% 

I Acquisition $195,839 
1 Transport $0 
1 Construction $0 
I Int erconnect ion so 
1 Total $195,839 $598 S35.00 0 $0 368 $1".674 1196,437 ($183,562 1'3,563) ($183,562) ($182.562) ($I&,562) 
2 
3 
4 

5 
6 

7 
8 
9 
!0 
11 
12 

14 
15 
16 
17 
18 
19 

20 

17O 

s0 
s0 
so 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 

I$0 
S0 
$0 
$0SC)E 
S-' 

SO 
0 
s$ 

$3,585 
$3.585 
$3,585 

$3.585 
$3,585 
$3,585 
$3,585 
$3,585 
$3.585 
$3,585 
$3,585 

S3.585 
$3.585 
S3.585 
$3,585r$=3. 
$3,5651 8 
$3,,585 
53.585 
$3,585 

-

$35.70 0 
$36.41 0 
$37.14 0 
$37.89 0 
$38.64 0 
$39.42 0 
$40.20 0 
$41.0O1 0 
$41.83 0 
$42.66 0 
$43.52 0 
$44.39 0 
$45.28 0 
$46. 18 C, 
$47.11 0 
$48.05 ( 
$49.01 0 
$49.99 C' 
$50.93 (1

S3 5 5 ! So 
.$ i 

S0 
$0 
$0 

$0 
$0 

$0 
$0 
$0 
$0 
0 
$0 

$0 
so 
$0 
$0 
$( 
SO 
$C')0
SO 

2207 $76,790 $3,585 $75,205 (11!,20) 
207 $80,366 S3,585 $76,731 S40,26?) 
2207 $81,973 $3,585 $78,388 $29,425 
2207 $83,612 $3,585 80,027 $97,833 
207 $85,285 $3,585 $81,700 S164,984 
2207 $86,990 $3,585 $83.,405 $230,900 
2207 $88,730 $3.585 $85.145 S295.604 
2207 $90,505 $3,585 $86,920 359.115 
2207 $92.315 $3.585 $88,730 $421,456 
2207 $94,161 $3, 8, $90,576 $482,646 
2207 $96,044 S3.585 $92,459 $542,706 
2207 $37.965 $94.380 5601.655 
2207 S?::. 8 536.34: S&59.514 
0-(,7 S10:, 923 $2.55 $9b. z3 S716,302 

-07 S103962 S2.585 1.3- $772.03E9B2. =a-
2207 $106.041 $1.5 :102,45,- $26, 74(1

7 . 7 
2207 $108,162 52.535 $i0'i577:580,427 0495,718

$1:"', 325 52 53 1' , 4-3-1-
2207 $i"253 3 $1(1:7

=23S3 $ IJ OE.9 ,1E . S ,..E 7 
0:~,~~- * . 

(S113,928) 
($48 101) 
$14,126 

S72,948 
$128,552 
$181,111 
$230,793 
$277,753 
$322,140 
S364,094 
$§3,749 
$44.228 
476,652 

$510,133 
$541,77,5 
57, 621JS1 j~ 

5593,945
6 6 57 
6 
$ 6 1 9 0 1 

. 

($115.194) 
($5l,739 
$7,155 

S1,815 
$17-, 44 
$15?,624 
$203,317 
$243,866 
$281,496 
5316,417 
$34E. 823 
$37&.836 
$40E,802 
s43, 692 
$45t.727 
S471.0204 2 

5 1 . 3 2 

-; : " 
. .... 

($116,45) 
($55. a6) 

$5e9 

$51,448 
$37,807 

$140, r2 
$178,578 
$213,663 
$245,680 
$274,643 
$301,423 

$325.648 
$341.727 
$367. 4S 
$38E,I:7&100,-7,9",1 
$ 0 , 9 , 
$418,i

4 : 

$'-44.6.. 

i--b 
 . E 

1:7
K,
4,,
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TABLE A16 (Contd.)
SSUr:'T:ONB Tfr-i -zZ.-ECacit~ 

Economic and F:nanciai Analysis for" Eneray investments -- Egyot EEv 

Capital Costs: Benefit Parameters: internai Rate of Returr 43.02% 

Acquisitior $195,839 Price of Oil 
Transportation $0 oil Escalat. 

Construction $ 
Interconnect ion $0 Enrgy Savrns 

Fuel Use 
TOTAL (Cap.) $195,839 

Construct Time 10 months 

perating and Norual Maintenance Costs: 

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

Major Equipment Repair/Replacement: 

Reolace Cost ($21,987)/eriod 

Replace Period 20 years 

$35.00 /bbl wr. 
2.0%/year 

2207 bblivear 
0 bbl/year 

1) 
Disc. PV of 
Rate Benefits 

__ 
0%$1,927. 262 
2%$1,557,774 

4%$1,280,734 
6%$1,0:986 

8% $907,393 
10% $780,212 

11% $726,966 
;% $679,403 

13% $636,780 

14% $598,467 
15% $563,924 

16% 1532,687 
18% $478,593 

% $433,630 

'Vof 
Costs 

$,46, 150 

$40,260 

$232,123 
5230,701 

$226,917 
1223,689 

S-220, 258 
$220,935 
$219,712 

$218,581 
$217,533 

$216,562 
214,823 

3S213,320 

NPV 

$1.81,112 

$1,317,514 

S1,045.610 
$83,2.;: 

$680, 475 
$556.523 

$504, 709 
$458,467 

$417,068 

$379,886 
$346,391 

5316.126 
$263,775 

S220, 3i0 

B/C 
Ratio 

7.83 

6.48 

5.45 
4.64 

4.00 
3.49 

3.27 
3.08 

2.90 

2.74 
2.53 

2.46 
2.23 

03 
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'II11ELV: ; i C in d 

ASSUMPTIONS TABLE 

Capita1 Costs: Benefit Parameters: 

Acquisition $78,713 
 Price of Oil $25.00 /bbl (yr. 1
Transportation 
 $0 Oil Escalat. 2.0%/year

Construction 
 $0
 

Interconnection 
 $0 Enrgy Savngs 350 bbl/year
 
Fuel Use 
 0 bbi/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 $6,683 /period
 
Replace Period 
 20 years
 



For Casc o!:(j'ULTRY SENCITIVITY ANALY5!S 
Assumlng O11 Escallation (ate o: 

IOR 4000 
2.o 

S- FT 1510.00/SQ ri 

Year 
Cap1tal 

Cost 
Operatinq 

Cost 
Cost of 01 

S/Bbl. 
Fuel Used 

(1,L) 
Fuel 
Cost 

Saved 

Enersv 
Equiv. 

Value 0! 

£ ,vtv 
Lrigy 

AnnuAl Cash Flow 
Current S 

Discounted Cash Flow 
41 

(JP.') 
l't 

0 
12 

1 Acquisition 
1 Transport 
I Construction
1 Interconnection 
1 Total 
2 
3 
4 
5 
6 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

$58,713 
s0 
$0 

so$58,713 
so 
$0 
s0 
$0 
50 

so 
$0 
$0 
$0 
s0 
so 
s0 
$0 
$0 
s0 
$0 
$0 
$0 
s0 

(S4,458) 

$54,255 

$287 
$1,723 
$1,723 
S1,723 
$1,723 
$1,723 

$1,723 
$1,723 
$1,723 
$1,723 
$1,723 
$1,723 
$1,723 
$1,723 
$1,723 
51,723 
$1,723 
$1,723 
$1,723 
$1,723 
$1,723 

$34,747 

525.00 
$25.50 
$26.01 
$26.53 
$27.06 
$27.60 

$28.15 
$28.72 
$29.29 
$29.88 
$30.47 
$31.08 
$31.71 
$32.34 
$32.99 
$33.65 
$34.32 
$35.01 
$35.71 
536.42 
$37.15 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

s0 
$0 
so 
$0 
so 
so 

$o 
$0 
s0 
$0 
s0 
$0 
so 
so 
$0 
$0 
$0 
$0 
$0 
$0 
$0 

so 

2,0 
3O 
350 
3So 
350 

350 
350 
35U 
350 
350 
350 
350 
3Su 
35) 
350 
350 
350 
350 
350 
350 

7,058 

51,458 
$8,925 
$9,104 
$9,286 
$9,471 
$9,661 

$9,854 
$10,051 
$10,252 
$10,457 
$10,666 
$10,880 
$11,097 
$11,319 
$11,545 
511,776 
$12,012 
$12,252 
512,491 
$12,747 
$13,002 

S218,312 

5'9 0!O 
1 

'',723 
1 72% 

ci 723 

7.131 
723 
7 

$1,723 
5,723 
$1,723 
$1,723 
$.1723 
$1,723 
$1.723 
$1,723 
$1,723 
$.,723 
$1,723 
($2,735) 

$89,002 

($57 542) 
" 202 

$?,381 
$7 563 
S7 748 
57 938 
$6 
SB$6 328 
51$ 521 
$8 734 
$6,943 
$, 157 
$9,374 
$9,596 
$9,822 

$10,053 
$10,289 
$10,529 
$10,774 
$11,024 
$15,737 

$129,310 

($57,542) 
S550,617) 
($-3,793) 
(s37,c70) 
($30,447) 
(523,9,:3) 
($17,497) 
($11,165) 
($4,936) 
$1,201 
$7,242 

$13,190 
$19,045 
524,808 
$30,481 
$36,063 
$41,556 
$46,961 
$52,280 
557,512 
64,695 

(S57,542) 
(50,872) 
($44,54b) 
($38, 542) 
($32,847) 
($27,445) 
($22,321) 
(,17,4621 
($12,854 
($8,484) 
($4,342) 

($415) 
$3,308 
$6,C36 
$10,180 
$13,349 
$16,353 
$19,198 
$21,895 
$24,449 
$27,825 

(550,995) 
(544,895) 
($39,213) 
(533,921) 
(528,992) 
($24,403) 
(520,129) 
(516.150) 
$12,446) 
V-b.998) 
(s,-,789) 
($2,602) 

($22) 
$2,564 
$4,971 
57,210 
$9,293 

$11,231 
$13,034 
$15,373 

(57,542 
($51,11 
($45,22E 
($39,84, 
($34,921 
(S30,417 
($26,297 
($22,530 
($19,O85 
($15,936 
($13,056 
($10,424 
($8,011 
($5,B19 
($3,809 
($1,97, 

(294 
$1,240 
52,64. 
S3,92­
$5,552 

A- 'U 



TABLE A17 
For Case of:POULTP 2'00 59 FT 2.-LU- -ETE H : OVEP LCALLY M..F.CTURED 
Assuning Oil Escalation Rate oA:. 

Saved Value of
Canital Operatinp Cost of Oil Fuel Used Fuel 
 Energy Saved nnual ash Fio Discounted Cash Flow (NPV) @ i
Year Lost Cost $/Bbl. (Bbl) Cost Eouiv. 
 Eneroy Cost Current s 4% 8% 10% 12% 

I Acquisition $117,756
 
I Transport SC
 
I Construction so
 
I Jnterconnect ion $0
 
1 Total $177,756 $537 $35-00 0 $0 368 S12.874 $178,233 (S63,419) ($165,419) ($165,4!9) (5165,419) ($165.419)2 $0 $3,223 $35.70 0 $0 2207 $78,790 $3.223 S75,567 ($9,759) ($5,450) ($%,722) ($97,%S)3 $0 $3,223 $36.41 0 $0 2207 $80,366 $3,223 $77,143 ($21,436) ($29,312) ($32,958) ($36,451)4$0 $3,223 $37.14 0 to 2207 $81,973 $S, 22 $78,750 $48,573 $33,202 $26,199 $!9,602
5 $0 $3,L23 $37.89 0 $0 2207 $83,612 $3,223 $80,389 $117,290 $92,291 $81,106 $70,6916 $0 $3,223 $38.64 0 $0 2207 $85,285 $-,
7 

3 $82,062 $184,739 $148,141 $13,1059 $117,255
$0 $3,223 $39.42 0 $0 2207 $86, 990 $3,223 $83,767 $250,941 $200,928 $179,344 $159,694
a $0 $3,223 $40.20 0 $0 2207 $8,730 $3, 23 $85,507 $315,920 $250,821 SM3, 23 $198,373 

9 $0 $3,223 $41.01 0 $0 2207 $90,505 $3,223 $87,282 $379,69 $297, 977 $263, 940 $23,62510 $0 $3,23 $41.83 0 $0 207 $92,315 $3,223 $89,092 $442,291 $342,545 $301,724 $265,752
11 $0 $3,23 $42.66 0 $0 2207 $94, 161 $3, 23 $90,938 $503,725 $384,667 $336,785 $295.03212 $0 $3,223 $43.52 0 $0 2207 $96,044 $3,L13 $92,821 $564,020 424,476 $369,318 $321,71613 so :3, 223 544.39 0 
14 

$0 2207 S97.965 $3. 23 S94,742 $623, 196 $462,100 $399, 506 346.0-4$0 $3,23 $,5.28 0 $0 2207 $99.925 $3-. D3 $96.702 $681,273 $497,657 S427.317 $368,19515 $0 $3,223 $45.18 SOs0 2207 $101.923 S3.223 S36, 700 5738,269 $531,260 $453508 $3885 39116 $0 $3,223 $47.11 0 $0 
17 

2207 $103. 96 j2.223 i 10, 733 $794,206 $563,017 $477,624 $406,7H6SC' $3,2 $J8.05 0 SO 2207 Si(,,(41 , 3 510G,8! $849, 101 $593,029 $5{0,000 4. 56518 $0 $3,223 $49.01 0 $( 2207 S106, 162 .. 223 $1(14.935 $902,974 $621.390 $520. 761 S476.851
19 VC $3,23 $49.99 o so 

20 

2207 $110,325 .2,3 $107, 102 $95. 842 SE- . 193 S540.025 $452.779$0 U3,223 $50.99 0 $; -2,07 51. $ 3 308 S1,007,725.1 $673,521 S55,897 $-&.47021 ($19.972) $3S2-3 552. 01 0 2207 $114,782 (SIE.749) S:531 $1.667,754 S701.740 S77.44? 547S. IE 

S157.784 $E .937 S7. . : 
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TABLE A17 (Contd.)

ASSCTIONS TAPLE BENE:T-Cn55TS TABILE (Caicuiatea) 

Economic and Financial Analysis fcr Energy Investments - Eaypt EEA 

Capital Costs: Benefit Pardmeters: Internal Rate of Return 47.74% 

ALuisition $177,756 
Transportation $0 

Construction $0 
Interconnection $0 

TOTAL (Cap.) $177, 756 

Price of Oil 
Oil Escalat. 

Enrgy Savngs 

Fuel Use 

$35.00 /bbl tyr.
2. 0%/year 

2207 bbl/year 

0 bbl/year 

1) 
Disc. PV of 
Rate Benefits 

-

0% $1,927,262 
2% $1,557,774 

PY of 
Costs 

$ 2,781 
$217,553 

NPV 

$1,704,480 
$1,340,221 

B/C 

Ratio 

----­
8.65 
7.16 

Construct Time 

Operating and Normal 

Operating Cost 
Operat,,g Lifetime 

10 months 

Maintenance Costs: 

$3,223 /year 
21 years 

4%$1,280,734
6% $1,069,988 

8% $907,393
10% $780,212 
11% $726, 966 

12% $679,403 
13% $636,780 

$212,980
$209,033 

$205,652
$202,7&4 
$201,482 

$200,297 
$199,201 

$1,067.754
$860,954 

$701,740
$577,449 
$52,485 

$479,106 
$437,579 

6.01 
5.12 

4.4,
3.85 
3.61 

3.29 
3.20 

Major Equipment Repair/Replacement: 14% 
15% 

$598,467 
$563,924 

$198,18G
$197,247 

$400,281
$366,677 

3.02 
2.86 

Replace Cost (l9,'372)iperioa, 
Replace Period 20 years 

16% 
18% 
20% 

S532,687
$478,599 
$433.630 

$196,376
$194,81i 
$193, 467 

S336.312 
;283,783 
$240,163 

2.71 
2.46 
2.24 
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'I'AI1,l" A18 

For C...,- o!:FU;UI.TY 4000 IQ FT @$55.00/SQ FT PLUJS WASTE HEAT RECOVERY 
Assuminq o11 Es.:alation Rate of : 2.0% 
------------------------------------------------

Saved Value of 

Year 
Capital

Cost 
Operating

Cost 
Cost of Oil 

$/Bbl. 
Fuel Used Fuel

(Bbl) Cost 
Energy
Equiv. 

Saved
Energy 

AnnualCost Cash FlowCutrent $ Discounted Cas15 Flow (NPV)8% 10% 12 %15% 

1 Acquisition $348,439 
1 Transport $0 
I Construction $0 
1 Interconnecti~ln $0 
1 
2 
34 

Total *40,439 
$0 
$0$0 

$989 
$5,934 
$5,934$5,934 

$35.0E, 
$35.70 
$36.41
$17.14 

0 
0 
0 
0 

$1) 
$() 
$u
$0 

376 
2254 
2254 
2254 

$13,148 
$80,468 
$82,077
$83,719 

5349,42a 
$5 934 
$5,934 
$5,914 

(5336,280) 
574,534 
$7b,143 
$72,785 

(5336.280) 
($267,267) 
($201,986)
($140,238) 

($336,280) 
($268,522) 
(5205,593) 
($147,153) 

($336,280) 
($269,732) 
($209,031) 
($153,665) 

($271,468) 
($213,893) 
($162,748) 

5 
6 
7 

$0 
$0 
$0 

$5,934 
$5,934 
$5,934 

$37.89 
$38.64 
$39.42 

0 
0 
0 

$n 
$0 
$0 

2254 
2254 
2254 

$85,393 
$87,101 
$88,843 

$5,934 
$5,934 
$5,934 

$79459 
581,167 
$82,909 

($81,834) 
(526,593) 
$25,654 

($92,881) 
($42,483) 
$4,317 

($103,167) 
($57,I1) 
($15,107) 

(5117,317) 
($76,963) 
($41,119) 

8 $0 $5,934 $40.20 0
0 

$0 2254 $90,620
$92,432 

$5,9"4
$5,94 

$84 ,86 
86498 

$75,067 
121800 

$47,774 
$88,126 

$23,201 
$58,136 

(S9,282) 
$18,994 

10 
11 
12 

$0 
$0 
$0 

$5,934 
$5,934
$5,934 

$41.83 
$42.66 
$43.52 

0 
0 
0 

sO 
$0 
$0 

2254 
254 
2254 

$94,281 
$96,166
$98,090 

$5,934 
$5,934
$5,94 

588, 47 
$90,2J2
$92156 

$165,995 
$207,790 
$247,314 

$125,594 
$160,383 
$192,683 

$89,995 
$119,047 
$145,540 

$44,108 
$66,412 
-86,220 

13 $5,934 $44.39 0 so 2254 S$100,052 $5,934 $94, 118 $284,690 $222,671 $169,697 $103,812 

14 
15 

$0 
$0 

$5,934 
$5,934 

$45.28 
$46. 18 

0 
0 

$0 
50 

2254 
2254 

$102,053 
$104,094 

$5,934 
$5,934 

$96, 119 
$98, 160 

$320,032 
$353,452 

$250,514 
$276,362 

$191,725 
$211,811 

$119,434 
$133,306 

16 
17 
18 
19 
2021 

$0 
S0 
$0 
$0 
10($34,625) 

$5,934 
$5,934 
55,934 
5,934 

$5,934$5,934 

$47.I1 
$48.05 
$49.01 
$49.99 
$50.99$52.01 

0 
0 
0 
0 
O
0 

$0 
$0 
$0 
$0 
So
$0 

22 4 
2254 
2254 
2254 
2254
2254 

. $106,176 
$108,299 
$110,465 
$112,674 
$114,928

.17,226 

$5,934 
$5,934 
$5,914 
$5,934 
$5,934

($28,691) 

$100,242 
$102,365 
$104,531 
$106,740 
$108,994 
$1450,917 

$385,052 
$414,931 
$443,183 
$469,895 
$495,150 
526,456 

$300,359 
$322,637 
$343,318 
$362,516 
$380,3,? 
$402,027 

$230,124 
$246,822 
$262,047 
$275,927 
$288,582 
$3G],709 

$145,625 
$156,565 
$166,278 
$174,903 
$182,562 
$191,478 

=,=== == 
$323,814 

$119,669-
$119,669 

- - 0 
0 

- -S 
$0 

4= 
45,456 

=$====3= 
$1,968,304 

= 
$413483 

=1....... 
$1,534,821 
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TABLE A18 (Contd.)
 

BENEFIT-COSTS TABLE (Calculated)
 

Internal Rate of Return 


Disc. PV of 

Rate Benefits 


0% $1,968,304 

2% $1,590,948 

4% $1,308,008 

6% $1,092,774 

8% $926,716 


10% $796,828 

11% $742,448 

12% $693,871 

13% $650,341 

14% $611,212 

15% $575,933 

16% $544,031 

18% $488,791 

20% $442,864 


PV of 

Costs 


$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 


23.87% 

B/C 
NPV Ratio 

$1,534,821 4.54 
$1,167,793 3.76 

$893,737 3.16 
$686,080 2.69 
$526,456 2.32 
$402,027 2.02 
$350,060 1.89 
$303,709 1.78 
$262,233 1.68 
$225,002 1.58 
$191,478 1.50 
$161,201 1.42 
$108,864 1.29 
$65,444 1.17 
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TABLE A18 (Contd.)
 

ASSUMPTIONS TABLE
 

Capital Costs: 


Acquisition $348,439 

Transportation $0 


Construction 
 $0
 
Interconnection. 
 $0 


TOTAL (Cap.) $348,439
 

Construct Time 
 10 months
 

.)perating and Normal Maintenance Costs:
 

Operating Cost $5,934 /year

)perating Lifetime 
 21 years
 

lajor Equipment Repair/Replacement:
 

Replace Cost ($3 4,625)/period

Replace Period 20 years
 

Benefit Parameters:
 

Price of Oil $35.00 /bbl (yr. 1)

Oil Escalat. 2.0%/year
 

Enrgy Savngs 2254 bbl/year

Fuel Use 
 0 bbl/year
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UENERAL FnU .TF" "wirrWmJFA' C, 

Q SOLAR THERMAL COL.LECFION SYSTEM 
VARIAELE COST 111C, 1986) 

DESCR I FT I Ul', 
1'' ECTOF:S @ 1'. ", /FT.] 

C~t IEC.I C A- 4000 F 1 2 
COJLLECTIOR COS-T 
SOLAR C 1RCLIL NGNO FL I1F. 
SOLAR D 5 TR IBUT ION FI .'-F 

RLJc rLIFAL .TE FL. 
SOLAR CCNTROLS 
I N;FRLII"MIT AIR SYSTEM'F'IFING 
LOW VOLTAGE CABLIE 
EXCAVAT I ON AND FJLJDATI.S 
EEC rR I C500 

SUB TOTALO 

t 10 
4000 

$40000 

-t1 , 70-" 
x 1 2J 

$ .5 0 
V3.000 

750 

S 1 . 500 
f2,001 

TC)TAL 

TOTAL E'UIFMENT(MID 1 ; 
ESCALATION FACTOR 
T O"TAL EC.I FIrM ENT ( I" [ L9 6) 
FIF' G UiIO5T . (40% CL]LLE.:TOP COST) 
INSLLATION (OT (25, [F [NG COST) 
FrOTAI. MAI IR[AL F1' 1192,Z-, 

X65,750 

1. 1 

('0.40 

0.25 

72,'05 

$16,:I 
S4,000 

LAB(OR [cosr .71.5% N IEFI -,L 
MOD [ F IER,!AB]I I1[X 
lIlD IFIED L-ff1Ui: COST 

105 ) $66.012 
0. 4.; 

V28, 385 

MAF- EA[AI.F I.ASOR t, 7'0,710 

F RU 1IOf-IG, .'ryTAXES TOC r' " L '. (%.eP -1: ,,';.1 

i. :roTAL 

CONTRiIr 

-UBTETAI.. 

lONT I NOENCY 

-F:F'YPIIEA[) 

0' t, 

AND PROFITFI 45% 

Ft":2 .] t 

0. 45 

$192, 107 

0. 15 

S59,752 

X28,880 

TOTAIL VARIABLE COST 
COST PER FT2 

X55 
$221 ,41 
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GENERAl. F'I It.IR y MW, 1.::U 

FIXED COST (MfD 196)
 

DESCR I i,
C,1 I\J
1 T i Iir'riNTRACFOR 
S3 RENTAL 51 'F'. [.S 
 I'l 
c N rR, f:,TOR 'S FA)C TIL T I[ -. 4. ,t
C:ON r'RAl Tli S 1J r 11,. r r1 3 -rt () ()
CICIN YRA i(; R 'I I TE.ER[ AL H 1NII-L I NOI::.]NTPcA: F(R 'S (:LEAN •.I *G t)

*,,,u
 

A I E;*MANT[. r i, AND MOV I NC; 
 )U2 
P OX INi3 AND CR6F(NI3 '5*\')3

I 5. TRANF'ORTAT CON 1,*%7)() 

,o -r 
7. 3; 0 0 

CrINTRAF 
 FOR 'S OVFFd-IFAD 
 r I'F IT @ 4.*/. C.45 
 .t , 57-; 

S J9--TO FoI. 
 V.4 75': 

F'OrN'INGENCy @ 15% 
 . .15 5 Ii J 

I'OTAL FIXED C0J'3T 

t;'*
t,
 

I_3P CUS T 1:, KD IJONO '.-r.T FIELD TEST PFROJECT 

TOTAl.. VAR IARI. F COST --.- 4 .
 
TOTAL F1 6.D 01..
'r 
 ;* q:­

10TAL. 5yrTEM f II !",T FL I' 1 ON F,O T ' ,599 

IE'A COST DATA I C:,SEDIN FUTURE F'RO,ECT
 
IJSING CNCfI.r'II:YONTRACTOR AND IEOIJ[PFMIEN'
 

VY IUABiI. f ('0cis @ XE,'l. 
 '/FT2
-. -::F8.,S,2 
COLLECTOR S.]IZE (F fl2) 4 

TOTAL VARIABLE COST .114, 40C 
EEA FIXED COST X26, 5?
 

TOTAL SYSTEM CONSF(IJCTION (I(ST ill,2"7 

CONSTRUCTION COS I SUMMARY
 

A. STEAM Fl.ASH T,'iNI< SYSTEM 
 461
 
P. CO]NDENSATE RE1"JRN SYSTEM 


Xt67 2.; 4C. SOLAR rHEI-iRMrlt Co I.I-EI: r [IN :Y FEM ,26i,;9 

ILl F'L CONIITFLICTc I No IF Ar., El, ", ; .-. -­1 



-----------------

rENEFAL 	FOUL. TF:'Y o ,.rc,I 

CONSTRUCTION C031 E'3TIMATE 
A. STEAM FLASH TAHi'JK SYSTEM 

DESCR IFF I BUD I l AL. I t W-
TOTAL EOUIPMENT(MID-t.]'3') ,
 
r.CALA TI NI'.Jr: F: 
 J.1 
TOTAL EQIJFMENI 1o-qIq s 
PIPING COST ( (40% (.-OUIW 1OST) 
 0.40 X7,2'..

INSUI.JOTI o 00sr @ (25% FIF'ING c003F) 0. to.,5 
TCITAL MA TERIAL. COST -2,. 5 

LABiR r:oG5F (71.j% MA ERIAL CI3T) tO .,;40
MODIFiER.L.A, OR MIX 0. 4; 
MODIFIED LABOR COST'
 

MATERIAL + LABOR 
 -16, 180 
CONTFRACTOR OVERHE AD AND FROF[T @ 4r. 
 t.7,'201 

TOTAL SYSTEM CONSTRUCTIJN CO5T 
 .2.*,,i
 

E. 	COJNDENSATE RFTU:FRN SYSTEM
 

DESiC.R lFT I ON 
 N::UB TOTAL TOTAL
 
TOTAL EQUIF'MENT(MID-1'5 
 F21,500
 
ESCALATION F'CTDF 
 1. 1 
TOTAL EQUIF:MENT (MID-1 'r'3,65) 
 ,
PIPING COST @ (40% EOLJ1iF COT'. -9,1-.

NIJLATION CO'ST ,@ (if% PFP:ING COST) 
 r2,:.,3
 
,OTPAL M,'T[ IAL COST :5,.475
 

LABOR COST (71.5% MATERIAL COST) 
 T2536'5
 
MODIFILRLLAOR MIX 
 ,0.47

MNJDIFIED LABOR COST S10,' '207
 

MATERIPAL -. El t4L 032.
 
CINTRACITOR ]VERHEAD AND PROFIT @ 
 W'" 
 r2':i 

TOTAL SYSTEM CONSTRUCTION COST 
 Z67 254
 



----- ---- ------ 

- - - - - - - - - - - - - - - - - - - --------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

GENERAL POULTRY MWJPACOI
 

INPUT OUTPUT OUTPUT 
 OUTPUT 
 E'ER3Y SAVED
F-CHARr GfAL!DAY BrU/YR BTU/DAY 
 BTU/HR
SCALDER CONSUMPTION 0 140 F 
 12,718 
 (1,690,258)
SOLAR SYSTEM ENERGY SAVINGS 
 1,508,920.000 
 4,572,485 571,561

SOLAR SYSTEM FUEL SAVINGS
 

---------.. -- ­-------- ----- -.... -................. - - -

FLASH rtlK SYSTEM 

- ­

iASS -FLOW- -- ----ENERGY ---CONVERSION --MASS -FLOW-- ------- --- -----
CONDENSATE FROM 
 CONDENSATE FROM 
 METHODOLOGY
RENDERING COOKERS 
RENDERING COOKERS 
 FLASH STM FLASH STM 
 NEGY SAED18LB/HR 8 BTU/HR LB/HR RfU/pR
 

FLASH TANK SYSTEM INFUT 12,427 3,22,688
FLASH TANK ENERGY SAVINGS .0922,-G8


FLASH TANK FUEL SAVINGS
 

CONDENSATE RETURN SYSTEM CONDENSATE FROM CONDENSATE FROM 
 USING HIy
RENDERING COOERS RENDERING COOKERS (HI 
I 212F)-
AND SCALDERS 
 AND SCALDERS (HI I 72F)= EiEFGr SX/ED
M8 AND 13 LR/HR 08 AND 013 8TU/HR PTU/LB 
 PLl"HR
 

m8 ENERGY SAVINGS 12,297 3,722,688 
 I00OdHli=

MI3 ENERGY SAVI:6S 
 1,736 
 380,251
TOTAL ENERGY SAyINGS 14,032 

40
 
4,302,938 
 140 
 ,4-


TOTAL FUEL SAVINGS 1,64,m?
 

ENERGY SAVED 
 FUEL SAVED FUEL SAVED FUEL S.'ED 
 CONSTRUCTION
 
GAL/YR HPLYR SAVINGS COST
 

F-CHART BrU/YR BTU/YR 

SCALDER CONSUMPTION @ 140 F
 
SOLAR SYSTEM ENERGY SAVINGS I,508,920,000

SOLAR SYSTEM FUEL SAVINGS 
 2,012,144,820 
 14,372 
 :42 -3.51 f260,597
 

FLASH TANK SYSTEM
 

ENERGY SAVED 
 FUEL SAVED FUEL SAVEG FUEL SAVED 
 CONSTRUCTION

BTU/YR BTU/YR 
 GAL/YR BBL/YR %SAVINGS COST
 

FLASH TANK SYSTEM INPUT 
FLASH TANK ENERGY SAVINGS 3,246,037,710
FLASH TANK FUEL SAVINGS 
 4,328,591,287 
 30,919 736 
 -7.6t 123,461
 

CONDENSATE RETURN SYSTEMl
 

ENERGY SAVED 
 FUEL SAVED FUEL SAVED FUEL SAVED 
 CONSTRUCTION
 
BTU/YR BTU/YR GAL/YR 
 BBL/YR %SAVINGS COST
 

M8 ENERGY SAVINGS
 
M13 ENERGY SAVINGS
 

TOTAL ENERGY SAVINGS 5,1e6,365,70/

TOTAL FUEL SAVINGS 
 6,916,018,670 
 49,400 
 1,176 -12.1t $61,254
 

EXISTING BOILER F 
 BTU/YR GAL/YR BBL/YR
CONSUMPTION (56,958,353,761) (406,845) (9,687)

PROPOSED BOILER F 
 BTU/YR 
 GAL/YR BBL/YR %SAVINGS
 

CONSUMPTION (4S..13,729,432) (312,154) (7,432) -23.3
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(GYPTIAN ELECTRICIT Y AUTHORITY 
.RE ;~ C! I rt U f'(, F r 

FR Anhar Hegazi
 
To Cr. Soliman, ?roject Economist
 

Date 3/10/ 1ye6
 

Subiect Cost Figures 
 for The Economic Analysis of F': i 3.
 

Refference a/m subject and my letter dated Jan/ F/E6
 
to Mr. Sponaberg Please advised based
be that on recent 
local] market prices survey ' Reefco" cost figures for the 
proj :: has to be as follows. 

A -	 For the case of the nresent REFT project.
 

- Variable cost 33. 25 S / 2 

- Fixed cost 26, 757
 

B -	 In Case of locall Replication 

- Variable cost 25. 3 S / 2
 

- Fixed cost 20, 
176 S
 

Detailed analysis 
of cc3t items as attached for our
 

information.
 

C C 	 - Dr E. EL Sharkawi , EEA 

- Dr T. EL Tablawi , EEA 

- Mr Eric Peterson , USAID 

C-i 
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EGYPTIAN ELECTRICIT Y AUTHORITY.At'. A I. \.K - Tf ' ..A: I (, IT 

TUI s .'.G LLL(rR C(r( P T"L N . * F(A, I R 

So1Lr Thermal Collection Systems


Cost Estimates
 

March / 9/ 1986
 

Variable Cost
 

The estimate 
of variable cost " Area Dependent are Based
 
on ( 10,000) ft 2 ) collector area. Two different 
estimates are
 

given for the following cases.
 

A - Project implemented 
 within " REFT " project, where the
 

follow'ing are considered
 

1- Only collectors, pumps and controlles are impor­
ted from the states, other elements are locally 

supplied. 

2- labor is E07 Egyptian and 20% USA which lead 

to labor modifier of (0.31) 

based on 
 USA labor cost & 21.77/ hr 
Egypt labor cost & 3 / hr =32.4 L-E
 

B - Project Replecation in Egypt using local production,
 

where the 
 following are considered
 

1- Only, pumps and controlles may be imported
 

?- labor is 100 % Egyptian, i.e labor modifier is 
(0.14)
 

In addition 
 the following is considerpd for sizing system
 
components:
 

I- Pump capacities 0.7 watt / ft2 i.e 10,000 ft2 system
 
use ( 7 kw pump.) cost of imported pump z 300-500L 

%i= 220-370_1 

= 2,600 inclvding Taxis = 1800 F 0 B 
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EGYPTIAN ELECTRICITY AUTHORITY 
R T I A; FO rrC FT 

L~ :A: t[.IF.' i H!tx '... I' k I 

2- 1986 collector selling prices in Egypt is (laO L /M
 
2


9.7 / ft because of the limited 
 market, some
 
companies already 
started to 
 reduce their prices.
 

It is expected to reach. ( 125 L.E/m 2 
next ear
 
S 8.66 /fE 

3- 10,000 ft system -> 500 panel x3 met section
 

panel
 
i.e C 1500 ml, ) of stell sections -7500 
LE = 5600S
 

'- Field Experience show cost of 
 piping, insulation
 
and fittings of almost 
 25'l of collector cost.
 

5- storage c.iacitv 
 is "1.5 Gal / ft2 present cost of 
3m tank - 2200 LE 

6- Controls include.- 120 Ai ent x 
20 L.E = 2400 

-.5 difF 1 therm.x 250 = 1250 41150 

- 5 tr ~o~t xlOO = 500 L 

imoreted item prices in local market.
 
A150 L.E ' 3,074 -- 3,'00 S
 

These assunctions concluded the following output as shown 
latter in detailes. 

REFT Locall Replication 

1 - Variable cost$/f? 33.25 25.3 

( 31. 36 x 1.06) C 23. 87x1.06) 

2 - Fixed Cost 26.757 20. 176 
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EGYPTIAN ELECTRICITY AUTHORITY 
I ,.U*K .:T 	 IGIFT 

F , r . Tr I E X ic pO . I' 

Cost Estimate
 

Variable Cost
 

Cost item 
 REFT 
 Locall
 

- Collector Cost 10,000 ft9
 

S 10,0 	 fE 100,000 
2 

S 8.66/ ft 
 - 85, 60,) 

- Storage Tar.ks 14,000 14,000 

- Pumps"circulatng & dist 	 2,600 2,600
 

Stell Structure 
 5,600 	 5,600
 

Controls 	& Vents 
 3,100 3,100
 

Cables & Switch bord 
 1,500 1,500
 

Excavaticon & ?9uncdation 
 1,000 	 1,00
 

Piping & insulation and
 

Fittings (251 Of collect.zr) 25,000 21,650
 

Sub total ( Materil cost) 
 152,S 126,,?5
 

labor cost
 

REFT 0.715 x 0.31= 0.22 
 33. 3S3 13.62
 

Local 0.715 x 0.14 = 0.1
 

Total 
Material & labor Freight LXtl*r186.67 149.67
 
for imported item ( 10% )
 10.00
 

196.67 	 149.67
 

include 
 taxis & Duties & Freight
 

C-4 

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


------------------------------ ------

* Sub-Total 196,670 


Contractor Overhead
 
and profit (45%) 24,700 


221,370 


* Contingency 10% 22,137 


243,507

6% Engineering 14,610 


Final Total 
 258,117 

Variable Cost $ / sq.ft. 25.81 

B. Fixed Cost
 

o Contractor Rental Supplies 

o Contractor Facilities 

o Contractor Utilities 

o Contractor Material Handling 

o Contractor Clean Up 

o 	 Contractor [)ismantling and
 

Moving Boxing & US Transport 


Contractor Overhead (30%) 


Contingency 10% 


Total 


Engineering 6% 


Total Cost 


N.B.: Modified Exhibit A is attached.
 

* Only for imported items. 

4,000 

3,000 

1,000 

1,500 

2,000 


4,300* 


15,830 


4,749 


20,579 


2,058 


22,637 


1,358 


23,995 


149,670
 

40,815
 

190,485
 

1.9,049
 

209,534
 
12,572
 

222,106
 

22.21
 

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

2,000
 

11,500
 

3,450
 

14,950
 

1,495
 

16,445
 

987
 

17,432
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EXHIBIT A 
i . 

Sub - total 
196.67kL 


149.67
 
Contractor Overhead 
 z 

0 J Sand profit ( 45%) 
 -8@.5
 

contingency IO % 

313 "C~t"-,.38 2 -

6% Enineering 
- 8a 

iv,.oi2 / 7D_. 

Final Total . 3 508c,
 

Variable cost $ /f? 
 -

8- Fiexd Cost 

- Contractor Rental Supplies 
 4,000 
 2,000
 
- Facilities 
 3,000 
 3,000
 

Utilities 
 1,000 
 1,000

Material Handling i,500 
 1,500
 

Clean up 
 2,000 
 2,000,

Dismantling arid
 

/,--Moving Boxing &Us Transprot 

4,300 


2,000
 

C a 15,830
Contractor oved-tead 11,500
( 4)i5 :3 

2, s O 
 4-;z- i/9 5 
o / (-2, 295- O2_SConting er ,.y 10% 


Total & &- 7 B, / g 9 'f 
Eng ineeing 6% 
 .1,5 15- 1 1 5 86 '
 

____/7t4 ~~L3 Y793Q
 
Only 
for imported 
items 106,200 
 C-5
 

N.B.: 14 May 1986 modifications of EEA Letter dated Harch 10, 
 1986,
Subject: Cost Figures for the Economic Analysis of FT #3.
 


