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O RE WORD
 

Rural Electrification, through Co6pe-ative principles, has been planted deep 

in the soils of rural Nicaragua. 

In CAEER No. 1, the seed was planted. 

In the Departments of Chinandega, Rivas, Boaco, Chontales and Rro San Juan 

we have seen the promise of a successful operation. 

Now, in the Departments of Esteli'. Madriz and Nueva Segovia, we are 

endeavoring to expand our potential in order, to reap an even richer harvest. 
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CHAPTER I
 

SUMMARY
 

a) Applicant
 

The applicant is Empresa Nacional de Luz y Fuerza, 
 (ENALUF) a government 

owned autonomous entity engaged in the generations transmission and dis­

tribution of electricity. ENAIUF wiil relend U°S. loan funds and loan local 

currency project funds to the Cooperative at the same terms as the AID loan 

conditions. 

Project
 

This project consists of two parts:
 

I. 	 Funds covering the organization, construction and initial operation of a 

rural electric cooperative which will own, operate and maintain its elec­

trical facilities and market cectric energy to approximately 9,500 member­

consumers initially and 19,000 within ten years in the Departments of Ma­

driz, Nueva Segovia and two small municipalities in the Department of 

EsteIr.
 

2. Materials only to construct facilities to consumers not contemplated during 

the development of AID Loans No. 524-L-007 and No. 524-L-021. Labor 

for installaticn of these materials will be available through cooperative 

force account procedures contemplated in the original engineering - eco­

nomic feasibiity studies and implemented during the organization and cons­

truction periods. 

c) 	 Cost 

Total capital cost requ.ired for the project and the source of the funds for the 

project are 	as follows­



AID loan US$ 4,254,000 

ENALUF Loan US$ 736,346 

Nicaragua Gdv. Loun US$ 1,137,654 

TOTAL LOAN US$ 6,128,000 

ENALUF Prelim. Eng. 11,000 

d) Bbckground 

The 1961 Humphrey Amendment to the foreign assistance act, amphasized 

the role of cooperatives in developing countries. In support of thls role, 

AID signed a contract with NRECA to provide technical services in the 

fteld of cooperative rural electrification which provided the initial impetus 

fbr exporting the "REA Pattern". 

Ih 1964, NRECA provided technical services to assist the Nicaraguan 

National Energy Commission, through AID Loan No. 524-L-007, in the 

dlevelopment of CAEER No. 1 which demonstrated the feasibility of large 

icale rural electric cooperatives. 

this stimulated the interest which resulted in AID Loan 524-L-021 for three 

tadditional rural electric cooperative to serve an estimated 38,500 member­

consumers within a 10 year period. 

The engineering-feasibility study for AID Loan 524-L-021 originally In­

cluded a Coop. "A" which was eliminated because of overall cost consider­

ation at the time. 

This application covers the original Coop. "A" area. However, because 

CAEER No. 1 has been assigned the "A" designation, this area wili now 

be designated as Coop. "E", Departments of Estelr, Madriz and Nueva Se­

govia. 
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Project Description
 

The Project provides for:
 

1. 	 All of the electric transmission and distribution facilities needed by 

Coop. "E" consisting of the following: 

1 - 5 MVA, 69 to 14.4/24.9 KV step-down substation at Santa Clara 
30 	M'iles 69 KV Transmission Line 

410 Miles of 14.4/24.9 KV distribution lines 
280 Miles of secondary and service wires 

Also included in the loan is the cost of housewiring which includes a 

master cut-off swit.ch and a maxim,,m cf three ceiling lights and three 

outlets for any residential consumer who needs this assistance; all to 

be the property of the Cooperative. 

2. 	 The materials for Cooperatives "A", "B", "C" and "D" are needed to 

cover the following types of development not contemplated when the 

original loans were prepared. 

a) Three-phase service to INCE grain elevators located through­

out 	the four Cooperative service areas. 

b) 	 Within the CAEER No. 1 service area there are approximately 

200 signed members who desire service and are waiting for the 

Cooperative to connect them up as available finances permit the 

purchase of materials. Currently, under construction are two 600 

unit and one 200 unit rural-urban housing developments which 

desire 	electric service. Also, CAEER No. 1 has recently annexed 

a resort area on Lake Nicaragua which provides sufficient load po 

tential to serve a number of adjoining farms. A loan in the amount 

US$100,000.00 for the purchase of materials would assist CAEER 
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No. 1 to more rapidly meet its utility responsibilities within its 

service area. 

c) Three-phase service to a total of 5000 KVA in irrigation pump 

load in the El Viejo substation area of the Northwest Cooper­

ative. Within the next three years, the Standard Fruit Compa­

ny contemplates an additional banana development near Villa 

Salvadorita which will necessitate an additional 69 to 14.4/ 

24.9 KV step-down substation. Water resources studies in the 

Department of Chinandega indicate that the Standard Fruit -

Company can expand their irrigation load to some 20,000 KVA 

and it is anticipated that the Company wili request additional 

service on a regular basis as long as there is avai~able water. 

d) In the Amerrisque Cooperative service area there is a similar 

situation involving some 2500 KVA of irrigation pump load for 

rice production. 

e) 	 Initial service to some 7000 consumers in the Rivas Cooperative 

service area rather than the 3800 consumers stipulated in the 

loan documents is creating material allocation problems during 

the initial construction program. Also, for example, a large 

salt processing installation at Salinas, Rivas requiring some 

25 three-phase transformer installations not contemplated in 

the original study. As construction is progressing, we are re­

ceiving other inquiries which we probably will not be able to 

serve without an additional supply of materials 
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f) 	 Conclusions 

The Coop. "E" area is economically feasible for development of 

a rural electric cooperative. It is technicaliy and economically 

sound and will materially assist the development of the rural area. 

The additional materials requested for Cooperatives "A', "B), "C" 

and "D" so enhances their overall system feasibility that revised 

cash flow projections are not considered necessary. These may, 

however, be furnished on request. 

g) 	 Recommendation 

It is recommended that loan funds be made available for this 

project, and that emphasis and support be provided for this key 

factor in the rural development program of Nicaragua. 
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LOCATION AND DESCRIPTION OF THE AREA 

a) General 

The Denartments of Madriz, Nueva Segovia and Estelr are amongst the most 

densely populated rural areas of the country and for this reason were select­

ed as one of the four areas to be considered for electrification under AID 

Loan 524-L-021. 

The entire area is predominantly rural and with few exceptions, agriculture 

is the chief source of livehood for the inhabitants. 

A description of the area follows: 

Nueva Segovia-Madriz-Estelr - Coop. "E" 

This area is characterized by large numbers of small farms, producing cash 

crops. The areas are mountainous and roug,. There are several large land 

holdings in the area, most of them devoted to cattle raising. 

The total extension of the area to be electrified approximates 2,200 square 

miles. 

Population - The population of the area to be electrified has been estimated 

at 193,000 in 1983. About 139,000 is considered rural and 54,000 urban. 

Climate and Geography - With thr exception of isolated mountain peaks 

found elsewhere in Nicaragua, this is the coolest region in Nicaragua due 

primarily to elevation. Annual rainfall varies from 40 inches in the south to 

about 90 inches at the northern limits. Temperatures range from about 600 

to 850 F. throughout the year. 

This entire area is mountainous, with steep slopes and fast moving streams. 

There are small, fertile valleys along the larger streams where most of the 

crops are grown. Elevation varies from 1,200 to 3,800 feet and changes 
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rapidly over short distan-es° Nine major small rivers drain the are and are 

the chief source of water for hur.- n and animal consumption. They are also 

used as a source of water irrigation on a limited basis in the southern limits 

of the area. 

Infrastructure - Principal infrastructure in the area consists of roads, 

schools, health facilities and some electrical diesel generated power. 

Thepav. network ccnsisth of 71 kilometers of highway, This is the Pan 

American Highway that passes through the southern part of the area. There 

are over 400 kilometers of improved all-weather roads. There is an addition­

al 300 kilometers of dry season roads that serve the farm areas. TFese are 

passable by motorized vehicles during dy periods and used by animal drawn 

vehicles the year round, All of the major town are linked to the Pan Ame­

rican Highway by all-weather roads, 

ENALUF generates and distributes electrical power at the present time in 

the southern and central parts of the area. The towns of Ocotal, Somata, 

Palacaguina, Pueblo Nuevo, Yalag*6ina and Totogalpa have 24-hour elec­

trical service. There are about 104 kilometers of distribution system cons­

tructed and opc-rated by ENALUF in the area. Plans are that this will be­

come part of the cooperative system, 

There are a few small, privately operated generating units in the area. 

Without exception, installations are poor, seTvices are limited to a few 

hours each day and costs limit the use of power to lighting with few except­

ions. 

Economy - In this area, the economy is strictly agrarian. Crops are con­

siderably more important than livestock from the annual revenue point of 

view. There are over 10,000 farms with an e (tension of about 500,000 
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manzanas (1 manzana :1.7 acres). About one-half of the farms are owner­

operated. These crops produce an annual revenue exceeding US$5 million. 

Coffee accounts for about 50 percent of the value of annual crop sales. 

Other important crops are corn, beans, sorghum, rice and cotton. There 

are about 80,000 manzanas used for the production of annual and perennial 

crops. Tobacco is grown as a speciai crop in the area of Jalapa. It is cured 

and dried in the area, but moved to Managua for processing and cigarette 

manufacture. Value of annual harvest is about $2.5 million. Some 100,000 

manzanas are used for pasture, 40 percent of which is considered improved. 

Plans 	are being implemunted to construct 18 community grain drying storage 

plants 	in the cooperative area. 

c) Summary of the Project 

1. Coop. 	 "E" 

a. 	 Number of present and ten-year consumers: 

Residential and Small Commercial 

First year estimates 9413 

Ten year estimates' , 18856 

Industrial 

First year estimates 66 

Ten year estimates 97 

Irrigation 

First year estimates 21 

Ten year estimates 47 

Total 	to be served 

First year estimates 9500 

Ten year estimates 19000 
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b. Required Distribution Line 

Three-phase line 175 miles 

Single-phase line 235 miles 

Service 	and Secondary wires 280 miles 

c. 	 69 KV transmission lines 30 miles 

d. 	 Estimated transmission and distribution costs US$ 5,128,000.00 

e. 	 Cost per consumer for 14000 consumers US$ 348.00 
(Estimated consumers with materials being purchased) 

2. 	Coops. "A", "B", "C" and "D" US$ 1,000,000.00 

TOTAL US$ 6,128,000.00 
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C H A P T E R II
 

BASIC DATA
 

Existing electrical power within the Coop. "E" area is supplied by a mixture
 

of industrial generation, private distribution, town owned systems and --


ENALUF. Much of the service is provided in limited amounts for only certain
 

hour- each day. ENALUF is an exception and provides 24 hour a dayservice.
 

The rural areas are without electric service, The ENALUF owned system, to be
 

transferred to tie Coope-ai've can be used wili:ou. on), can'-e:.
 

PLAN FOR MEETING FUTURE POWER, REQUIREMENTS
 

ENALUF has accepted the responsibility of providing a continuing and adequate
 

power supply to the rural electric cooperatives from their 138 KV interconnect­

ed grid.
 

Engineering studies made by both Italian and U.S. consultants show the need
 

for additional increments of generation in 1970 and 1972. ENALUF has secured
 

and is implementing a loan from the World Bank to install 40 MW of steam ge­

neration in Managua which will be in operation by May 1971.
 

Included in the Worlu' Bank loan is the Santa B6rbara hydro project with 50 MW
 

of generation scheduled to be in opi'ration in tv.,o steps; the first generator to
 

be in operation in October 1971 and the second in March 1972, These scheduled
 

installations, along-with the-related transmission lines incluciedin the loan, will
 

meet the projected requirements of the Cooperatives. Additioral generc'ion of
 

steam, gas and hydro are planned to be installed as the loads develop. A dia­

gram showing the interconnected system is included in the annex,
 

A copy of the wholesale rate schedule that ENALUF will apply when selling
 

energy to the Coop. "E" is in the Annex, The cost of power will be approxi­

mately US$ 1.8 , KWH, (Irrigation will be approximately US$ 1,2 V'KWH)
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I 

at the points of delivery from the ENALUF interconnected transmission grid. 

ENALUF's proposed wholesale rate to the Cooperative is a special rate to 

non-profit organizations and is intended to cover only those costs related 

to EN.A!,UF transmission and generation components. Special consideration 

has been given to irrigation loads. 

This O is flat without any incentive to the Cooperatives to improve their 

load factors. Later, it will be of mutual benefit to both ENALUF and the 

Cooperatives to introduce a demand - KWH type of ra and adjust the Wec.t­

ive rate downward. 
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Ill... ENGINEERING ASPECTS & TECHNICAL SOUNDNESS 

A. DESIGN 

1. 	 General 

All Cooperative areas, including Coop. "F' were selected after consider­

ing rate of development, existing electrical facilties, potential number 

of Cooperative members, other means of electrification, food producing 

potential of the area and feasibility. The Coop. "E" transmiesion line -­

voltage will be 69KV. The distribution voltage is 14.4/24.9 KV. This 

provides the most economical initial installation that will adequately ­

serve in the 10th year and is consistent with the trend in Nicaragua. 

Three-phase substation tranformers were selected because of the lower 

cost and the number of similar units the Cooperatives would own. One 

spare 	substation transformer was included with the 69 KV systems in AID 

Loan No. 524-L-021 which can also be utilized by Coop. "E". All rural 

electric cooperative systems will be constructed in conformance with the 

clearance and strength requirements prescribed by U.S. National Electri­

cal Safety Code in conformance with prior use of this code in Nicaragua. 

Both the transmission and distribution system designs follow Rural Electri­

fication long span, high strength ACSR conductor, wood pole construction. 

A design which has been successfully used to electrify the rural areas of 

the United States. 

2. 	 Transmission System 

ENALUF owns and operates a generation and transmission grid from which 

they will furnish power to Coop. "E". Coop. "E" will buila and own the 

69 KV transmission facilities necessary to deliver the power to its step-down 

substation at Santa Clara. 
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The power supply consisting of ENALUF's Interconni cted 138 KV System 

is as 	shown in the Ann'ax. These lines are quite new with an average age 

of less 	than 8 years. ENALUF has 147,000 KW of generation feeding this 

grid and isimplementing loans for 50,000KW to be installed in 71 - 72. 

ENALLIF has operated since 1955 and have had an average expansion rape 

of 14% per year for the last fivc years. The average outage time on their 

transmission grid has been 2' hours per year. 

3. 	 Substations & Switching Structures 

The Coop. "E" 69KV transmission line connecting to ENALUF's main trans­

mission grid is being equipped with an interruptor to protect ENALUF from 

a sus oined fault as well as to protect the Cooperative transmission facili­

ties. The substations providing the utilization voltage of 14.4/24.9 KV 

are located as necessary to provide adequate voltage to all Coop. "E" 

members. They are of a one or two bay design and use steel for all structures
 

with aluminum conductors. The transformer size has been standardized at
 

5000/6250 KVA with automatic tap changing to provide a regulated bus
 

bar voltage.
 

The stations are designed for three to six circuit positions complete with
 

three-phase Oil Circuit Reclosers.
 

The distribution substation at Santa Clara will consist of the following:
 

a) 	 A fenced area, cleared of brush & graded for proper drainage
 

with 	a gravel surface. 

b) 	 Steel 69 KV high voltage structure(s) with gang operated discon­

nect(s) fuses and lightning qrreste,s. 

c) 	 A steel 14.4/24.9 KV low voltage structure, 3 to 4 outgoing lines 

with provision for oil circuit reclosers. 
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d) 	 Three-phase transformer 14.4/24.9 KV low side 5000/6250 KVA 

with forced air cooling and automatic tap changing. Demand meter­

ing will be incorporated in the 14.4/24.9 KV circuit. 

4. 	 Distribution Systems 

The design of the Coop. "E" system is based upon the number of customers 

and KWH usage in the 10th year. The most economical system voltage is 

14.4/24.9KV. Although the insulation cost is higher, the conductor size, 

number of substations and miles of transmission line is less resulting in a ­

lower overall cost. 

Voltage drop allowed on the primary is7 volts on a 120 volt base for the 

10th year loads. The secondary vol[age drop is to be limited to 3 volts. 

Southern yellow pine poles with a minimum of 10 lbs., full length pres­

sure treatment, meeting REA specificaticns are to be used. Concrete 

poles were evaluated before proceeding with AID Loan 524-L-021 where 

it was determined that initial cost and shorter span construction would re­

sult in higher overall costs. Also wood poles are lighter, easier to modi­

fy and frame in the field, permit use of less expensive hardware and are 

subject to less breakage in transportation and handling. 

The primary and secondary conductors are to be ACSR. Average spans in 

the rural areas withcut secondary are to be 500 feet and with secondary 

300 feet. The spans in town will be controlled by pole location but will 

average approximately 150 feet. Primary spacing of conductor is to be 

in accordance with REA standards. Secondary conductors in rural areas 

are to be separated 18 inches between conductors. The secondary in 

town is to be separated 12 inches. All long span construction is to be 
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in accordance with the manufacturers recommendation for light loading 

areas. 

The potential members of the cooperative are very interested in hcving 

electric 	service and should donate the easements fcr the 69 KV trans­

mission line and the 14.4/24.9 KV distribution line. The right-of-way 

should provide for 20 feet of cleared width and the right to remove all 

overhanging or leaning trees. 

The cooperative line trucks are all to be equipped with two-way radio 

for communication between the trucks and between the office and trucks. 

The branch offices as well as the main offi'e are to have two-way base 

station radio. A remote station will probab y be necessary and should be 

included 	in the cost estimates. 

B. 	 SPECIFICATIONS 

REA'Specifications, contracts and practices shall apply throughout the project 

including the transmission lines. Steel structures shall meet REA design cri­

teria. All material and equipment shall be brought into Nicaragua duty free. 

There shall not be any taxes of any kind paid by the non-profit rural electric 

Cooperatives on imported material. 

C. 	 CONSTRUCTION LABOR 

Wood pole construction has been the standard in Nicaragua for many years. 

Therefore, existing equipment and skilled manpower is available. Unskilled 

labor is very plentiful in Nicaragua, 

D. 	 SPECIAL CONSTRUCTION PROBLEMS 

Past experience has shown that construction prcgress is not materially affect­

ed by the wet and dry season. However, the ability to construct lines in all 

areas because of road conditions is contingent upon dry weather. 
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It is, therefore, important that the project be timed to do as much of 

the work as possible during a November to May dry season. 

For all of the line construction and building material that will be imported 

from the United States, allow a one year warehouse to warehouse delivery 

schedule from the date on which the nolice and instructions to bidders is 

published. 

Although, there are several communities receiving part time service now, 

the construction of new adequate facilities should not be a problem because 

of the normal periods of shut down of those sy'-ferns. 

ENALUF has agreed to lease to the cooperative, at the cost of depreciation, 

their distribution facilities within the cooperative area. Only those facili­

ties that the cooperative actually makes use cf, will be leased to the coope­

rative. The material from the other facilities will remain the property of 

ENALUF after the Cooperative makes the conversions and removes the ­

material. The leased facilities will be maintained by the Cooperative and 

will become the property of the Cooperative after 20 years. 

Before the cooperative system can be put into full operation, it will re­

quire the construction of a transmission line and substations. However, 

there is available capacity in the Ocotal generating plant which will per­

mit the cooperative to expand area operation as the new distribution lines 

are constructed and accepted by the project engineer. 

E. PLAN FOR EXECUTION OF THE COOP. "E" PROJECT 

I 
 General 

ENALUF has the experience and technical staff to provide the en­

gineering and administration on the distribution and 69 KV transmission 

lines. 
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ENALUF proposed to furnish all of the engineering services in the form 

of a loan to be repaid at the same rate and terms as the other part of the 

loan. 

To accomplish this, ENALUF will contract with the cooperative to do 

the engineering involved in the construction of this project. ENALUF 

will then employ its own enginering skill or engineering consultants 

to do the necessary engineering work including preparation of a labor 

and/or material bid call and contract for both the transmission system and 

the distribution system, and make recommendations and perform construc­

tion inspection activities, 

The engineering work on the transmission lines, substations and distribu­

tion lines will necessarily proceed simultaneously, The intent is to have 

simultaneous bid calls for the transmission and istribution systems in order 

to minimize administrative processing. 

The standard REA contract provisions provide for energizing and test of 

the equipment prior to final acceptance by the Cooperative, turning all 

equipment and material guarantees and inspection certificates over to 

the Cooperative and one year free replacement guarantee on all labor 

and equipment. 

"'CONSTRUCTION SCHEDULE 

The following sequence of events is arranged to accomplish in an order­

ly procedure from the approval of the loan through ihe construction of 

the total project. The graph schedule has been established realizing 

the need to make maximum use of simultaneous progress in order to com­

plete the project in ihiee years. Any delay in bid calls and awards can­

not be made up in the construction time. 
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a) 	 Secure the loan approval. (Estimater, time June 1971) 

b) 	 Complete design and prepare bidding documents for a material 

only bid for the distribution materiai, receive bids, evaluate 

and make recommendations, obtain approvals, award material 

contracts and receive materials. (Etimated time August 1972) 

c) 	 Complete design of the 69 KV system (Estimated time December 

1971) 

d) 	 Complete the organization of the Cooperative in order to ap­

prove a contract with ENALUF for the engineering. (Estimated 

time September 1971) 

e) 	 ENALUF to commence the engineering and to secure the service 

of the necessary engineering personnel and technical specialists 

immediately upon notification of loan approval. (Estimated time 

August 1971) 

f) 	 The cooperative toh ire the General Manager. (Estimated 

time to evaluate and screen October 1971) 

g) 	 ENALUF to assist the cooperative in securing membership, appli­

cations and easements making the maximum use of local self-help. 

(Continuous simultaneous operation) 

h) 	 Prepare bidding documents for a labor only bid for construction of 

the distribution system, ,eceive bids, evaluate and make recom.­

mendations, obtain approvals and award a construction contract. 

(Estimated time August 1972) 

i) 	 Same for transmission labor and material contract. (Estimated time 

August 1972). \Construction to be completed by December 1973) 
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j) 	 Complete design and prepare bidding documents for a labor and 

material bid for the construction of the office and warehouse, 

advertize for bids, receive, evaluate, obtain approvals, and 

award a contract[.(Estimated time December 1972) 

k) Stake lines and prepare staking sheets. (Continous simuitaneous 

operation) 

I) Construct electric distribution facilities. (The Sebaco--Yalagtina 

transmission line and substation must be completed along with the 

Cooperative transmission line and substation prior to the Coopera­

tive taking over ENALYF facilities). (Estimated completion time 

December 1973 - June 1974). 

m) 	 Energize customers. Loon completion of a section of distribution 

line and acceptace by the Engineer and the cooperative, that 

section of line can be energized and the, customers connected. 

(Continuous simultaneous operation) 

n) 	 Construction of the building. These should be ready when the 

operating 	personnel are required prior to energizing the first 

lines. 	 (Estimated time December 1973) 

o) 	 The acquiring,connecting, rebuilding or removing of the existing 

facilties. (Simultaneous operation after the cooperative has elec­

tric power available to provide adequate customer service.) 

F. 	 OPERATIN G ORGANIZATION 

The Coop. "E" will employ and develop its own personnel capable of operating 

and maintaining the distribution system and substations, providing member ser­

vices, and managing all the related affairs of the enterprise, The cooperative 
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will contract for specialized services with ENALUF, such as operation and main­

nanance of the transmission lines. Maintenance of office and communcations ­

equipment will be under service contracis with the equipment suppliers. Legal 

and audit service will be retained. Technical assiiiarce wib be furnished by 

ENALUF for such things as training materi'l men, seting up recceds, repairing, 

setting and testing reclosers, reguiatcrs and mere-s, etc, 

During the organization, construction and early stage rf operaiion cf the Co­

operatives, the necessary technical speciaiists will be emp;Oyed by ENALUF. 

Provision for the construction of the necessary offices and warehouses has been 

included as a part of this project. A smaii 3anch warehouse-office will be 

required by the Cooperative. Typical offic, and warehcuse plans are included 

in the annex. However, a compiete design hi;id be p-epared by a qualified 

carchitect prior to construction, 

The hiring of the manager will be a first requirement of the 3oard of Directors 

of Coop. "E". Also all employees will meet the minimum standards for the 

particular jobs, as listed on the man specifications in the Annex. Ali the Ma­

nagers and key personnel should have speciai ccoperative training, 

G.. 	 OVERALL TECHNICAL SOUNDNESS 

Most of rural North America has been eiect -ified with the basic design proposed 

in this study. This is a methcd that has been tested and proveri Rhe systems as 

designed provide electric seovice rn the members for productive use of -ccificity 

for all the electrical loads that can be anticipated ior the next 10 yeatr and, 

with only minor cost, the carrying capacity of the system can be doubled to 

maintain quality service in the future. 
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IV FINANCIAL ASPECTS 

A. 	 Proposed source and Financing 

Local Cost Foreign Cost Total Cost 
Us$ 	 us$ us$
 

1. 	 Coop. "E" 

AID Loan 3,254,000 3,254,000 

ENALUF (Eng. & Cash) 736,346 736,346 

Nicvraguan Govt. 1,137,654 1,137,654 

PROJECT TOTAL 1,874,000 3,254,000 5,128,000 

2. 	 Coos. "A", "B"I, "C" & "D" 

AID Loan 	 1,000,000 i,000,000
 

Cooperative "A", "B", "C" and 
"D" (Force Account) 500,000 500,000 

PROJECT 	TOTAL 500,000 1,000,000 1,500,000 

3. 	 The! cost breakdown are shown in detail in the Annex. 

B. Estimated AID Financed Items 

The. entire cost of material procurement including: material for the transmission lines 

substations, distribution lines, buildings, trucks, tools and work equipment, office 

equipment, furniture, communications, etc. are to be financed by the Loan. All of 

which is shown in the annex. 

Under current AID procedures, it is our understanding that AID will consider finan­

cing materials purchased in Mexico, Central America (except Nicaragua) Ponam6 

and South America. Under these conditions the following quantity of materials 

might come from other than U. S. source. 
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1. 	 Poles from Guatemala, Honduras and/or others US$ 700,00 

2. 	 Conductor from Costa Rica, El Salvador, Mexico 
and/or others US$ 500,000 

3. 	 Meters from Mexico and/or others US$ 200,000 

4. 	 Insulators from Brazil, Mexico :nd/or others US$ 115,000 

5. 	 House Breaker boxes from Costa Rica, Mexico 
and/or others US$ 140,000 

C. Annual Costs 

The annual costs of operation have been ettimated for each of the first ten 

years of operation. These ccsts have been computed based upon accumulating 

reserve during the first ten years ar d starting the principal repayments in the 10th 

year. The interest rate is 2 (two) percent. The costs are shown in detail in the 

Annex. 

D. Annual Income 

KWH usages and KW demands are based on historical information taken from the 

ENALUF system and weighted to reflect the local conditions including income 

levels and potential usage of the land. 

The proposed rate schedules will result in a rate reduction to potential members 

in most of the areas to be served by the Cooperative. The proposed rate sche­

dules are included in the Annex. The revenue has been computed on the basis 

of an average of 45% of the potential consumers taking service the 1st. year and 

60% of the potential consumers taking service the 10th year. The total number 

of potential consumers in the 10th year was projected from the growtW 

rate between 1950 and 1963 census. The deferment of principal payments 

until the 10th year allows for the build up of adequate cash reserves and 
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ope-rotion 	with an annual margin. Revenue projections are included In the Annex. 

E. Economic Justification and Profitabilitr of the Project 

The financial statements were prepared in accordance with the following 

Interest at 2 (two) percent on all money. Average depreciation rate of 
3% of plant. 

Amortization rate of 30 years after 10th year (adjusted for equa', annual 
payments). 

There are no applicable taxes. 

The electric system has been designed to be adequate to serve the load for the first 

10 year without changes except the addition of new customers and approximately 

1/3 of this cost is included in the loan. After the first 10 years it is anticipated 

that additionai services for the customers can be financed from the margins of the
 

cooperative.
 

The proforma balance sheet and the financial projection showing the profit and
 

loss and cash flow for 10 years are included in the Annex.
 

V. 	 NATIONAL ECONOMIC BENEFITS 

This project will directly benefit people in the rural areas of the Departments 

of Madriz, Nueva Segovia and Esteli and those Departments currently being 

served by Coops. "A", "B", "C" and "D". 

The nation as a whole will benefit indirectly from rural electrification. The 

project is consistent with the President of Nicaragua's program of highest priority 

to increase the economic leval of the rural population, and increase the supply 

of gross national product by improving and increasing agriculture. Wide spread 

area coverage type rural electrification is a vital factor in the support of the 

intensified rural development and in stabalizing the rural population. 
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Specific productive uses of electricity in the Coop. "E" area will be for 

irrigation, grain and tobacco drying, butter and cheese production, ma­

chines shops, grinding machines, ice plants, cement block plants, proces­

ing of juices, manufacture of furniture. cots and ladders. 

Participation in these member owned and operated electric systems afford 

excellent opportunity for rural leadership development. 

mcI. 
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CONTINUITY OF SERVICE FROM ENALUF 

Zone "E" (Mudriz - Nueva Segovia"' Estelr) 

The cooperative source of power will be a 138 KV transmission line with a take 

off from the Sebaco substation to serve the Honduras Interconnection. Therefore, 

'service continuity conditions to the Cooperative area will be the same as that 

experienced in any other past of the ENALUF interconnected system. The main 

source of outages would be the radial 69 KV transmission line serving the Co­

operative'!, Santa Clara substation area which can be expected tc behave in the 

manner of any other transmission line in the ENALUF interconnected system. 



IA
­

.
_
J

w
 

W"r­

co 

C
,,-

C
a 

N
w

 
> 

0
z~

 
z 

--
E

 

w
. 

w
, 

I i--w
 

u 
z 

,g2 
2 

. 
zz
!
I
 

i g 

22 
i
 

i
 w

_
0 i

!
 

i
 

i
 

a 
0

1
 

. 
w

 
F

. 
. 

A
z 

0 
0
 



--

ANNEX "H" 
PAGE 1 of 1 

ENALUF RATES TO COOPS 

a) General Rates 
ENALUF will charge actual generation, transmission, accounting and amor­

tization costs plus 20% for reserves. (rate of return, amortization etc.). The costs will be
based on yearly audit figures of ENALUF with revisions if costs increase. The estimated rate 
for generation in 1971 is higher than the actual 1967 rate due to the necessity of ENALUF's
relying more feavily on turbine generation in the next several years with the proportionate
higher fuel costs. After 1971 with the addition of a new hydroelectric system; the generation
costs should drop lower than the 1971 estimated costs thus lowering the power cost to the -
coops. KWH rate estimate for 1971 is as follows: 

Generation .0556 
Transmission .0023 
Amortization .0450 
Accounting & Collect. .0014 
20% Reserve .0207 
TOTAL .1250 per KWH 

This will also be the formula for revising rates to the coops. 

b) Irrigation 

ENALUF will change actual generation, transmission and general adminis­
tration costs plus 45% for reserves for irrigation energy sold to the coops. IThe costs will be

revised yearly based on 
previous years auditor figures. KWH rpte estimate for 1971 is as ­
follows: 

Generation .0556
 
Transmission .0023
 
Accounting & Collect. .0014
 
45% Reserve .0257
 
TOTAL .0850 

This will also be the formula for revising rates to the Coops. 

Changes to the wholesale rates will be established by yearly independent audit of the costs 
to ENALUF of the factors making up the rates, as based upon the National Integrated System. 

Arbitration between ENALUF and any coop will be by one person appointed by ENALUF, one 
person appointed by the COOP and one person appointed by mutual agreement of the two
parties or, in absence of such agreement, by a person appointed by the SUPREME COURT.* 



TENTATIVE 

PROPOSED COOPERATIVE RATE 
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GENERAL RATES 

DOMESTIC (Residential) 

First 
Next 

50 KWH 
200 KWH 

10.48 
10.43 

Next 
Over 

300 KWH 
550 KWH 

10.33 
10.28 

Minimum 18 KWH 18.40 

SMALL COMMERCIAL AND INDUSTRIAL 

First 
Next 
Next 
Over 
Minimum 

50 KWH 
200 KWH 
300 KWH 
550 KWH 

18 KWH 

0.48 
10.43 
10.33 
10.28 
18.40 

GOVERNMENT 

Each KWH 
No Minimum 

10.48 

PUBLIC LIGHTING 

Each KWH 
No minimum 

10.28 

PUMPING 

Each KWH 
No minimum 

10.20 

LARGE COMMERCIAL AND INDUSTRIAL 

First 210 hours per KW of Maximum demand 10.28 

Over 210 hours per KW of Maximum demand 10.16 

Minimum charge 1000 KWH 1288.00 
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PROPOSED COOPERATIVE RATE 
IRRiGATION RATES 

AREA OF APPLICATION 

This rate will be applied to all Cocperative service area. 

RATES 

First 1000 KWH (0.16 KWH 
Next 
Next 
Next 
Next 

9000 KWH 
15000 KWH 
25000 KWH 
50000 KWH 

(0.15 
(0.14 
(0.13 
(0.12 

KWH 
KWH 
KWH 
KWH 

MINIMUM 

(33.60 for 200 KWH/month.
In the case of new services whose first bill covers an incomplete billing period, the consumer 
shall pay the minimum. 
In the same way when a service is terminated before the billing period is completed, and the 
reqistered KWH consumption is less than the minimum at the moment the service is terminated, 

d consumer shall pay the minimum. 

APPLICATION 

This rate is applicable only to energy consumption for irrigation purposes and to any other type
of additional consumption derived from 1,igation purposes in the rural area requiring an instal­
lation not less than 5 KW and not more than 30 KW as long as the Cooperative does not have 
to make extra disbursements resulting from the service connection. 
Any other service within the irrigation area such as farm residential lighting, refrigeration ­
heating and the use of electric appliances and motor other than irrigation pumps, shall be ­
billed under the corresponding rates. 

DEPOSITS 

To guarantee payment for consumption 

Each consumer shall maintain in the Cooperative a deposit in cash. 

METER!N G EQUIPMENT INSTALLATION EXPENSES 

For each new service the Cooperative wiHl install, on consumer's account, the service drop
and the meter, Itwill be the consumer's responsibility to have an adequate service entrance. 
Also, the consumer shall instaii an appropiate switch to be used with the meter on the consu­
mer's interior distribution panel. 
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POWER FACTOR 

The consumer commits himselt to maintain at all times a power factor greater than 85%. If 
the Cooperative determines that the Consumer's power factor is less than P-,5%, the Coopera­
tive will readjust the monthly bii muitipiying it by a factor determined as follows: 

FR = I + (0,85 - FPR) 
Where 

FR = Readjustment factor 
FPR Registered power factor 

This clause referrin- to the power factor shall be enforced one year after this date. 

SPECIAL DISPOSITIONS 

This servide will be avaiiable only during 20 hours a day. According to Cooperative's time 
regulations the service could be controiled by an automatic interrupting device which will 
be installed at the consumer's expense. 

RECONNECTION 

When the Cooperative discontir;ues the service for any reason, the consumer shall pay 150.00 
in order to have his service reconnected. The amount specified is only for urban consumer's; 
rural consumers shall pay, in addition, the base amount of c11.00 for each kilometer or fraction 
of a kilometer away from the urban service area. 
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PROPOSED COOPERATIVE RATE 
LARGE INDUSRIAL 

APPLICATION 

Applicable in all areas being served by ENALUF National Interconnected Sys;em.
 

MAXIMUM DEMAND CHARGE
 

First 25 KW registered maximum demand at (20 per KW of registered maximum demand.
 

Next 50 KW registered maximum demand at (19 per KW of registered maximum demand.
 

Next 225 KW registered maximum demand at ¢16 per KW of registered maximum demand.
 

Next 200 KW registered maximum demand at ¢14 per KW of registered maximum demand.
 

Over 500 KW registered maximum demand at ($12 per KW of registered maximum demand.
 

ENERGY CONSUMPTION CHARGE
 

All KWH at (0.14.
 

The bill is equal to the maximum demand charge plus the energy consumption charge.-


If the average price is greater than (0.28, the consumption will be billed at (0.28 KWH
 
unless, the minimum is billed.
 

MINIMUM 

The minimum is the charge for maximum demand or 50% of the registered maximum demand during
the last 12 months in the event that the first is less than the second. 

In the case of new consumers when the bill for the first month covers the incomplete billing
period, the billing shall be made in such a way as to correct the minimum demand being con­
sidered for billing according to the following formula: 

FR 730 - HRSN 

730 

Where 
730 : utilization hours 
HRSN Number of hours not served during the billing period

FR Readjustment factor for maximum demand 

DETERMINATION OF MAXIMUM DEMAND 
The maximum demand which will be used as a base for billing shall be determined by a demand 
meter with 15 minute period. 

APPLICATION 
This rate is applicable to power services with or without incidental lighting for industrial purposes 
as long as the monthly maximum 'demand registered be equai or greater than 25 KW and that the 
industry is not of the seasonal type. 
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TO GUARANTEE PAYMENT FOR ENERGY CONSUMPTION 

First 25 KW at ¢25.00/KW installed 
Next 50 KW ar a20,0/KW installed 
Next 225 KVV a1 ¢ (.0,/W' installed 
Next 200 KW at 10 00,,KW instailed 
Over 500 KW o.?a 5 00iKW installed 

Minimum deposit 25 KW ar a 25..00i'KW =625.00 

In the event that the corsumer under this rate increases his installed capacity, the

deposit shall be increased accord;ng to the precedent 
 rate. 

METERING EQUIPMENT 
The consumers under this tafe shai' depose" w;+ the cooperative a sum of money equal
to the price of the metering equpment 

POWER FACTOR 

The consumer commits himself tc mainrtair at ai tme a power factor greater than 85%.If the Cooperative determines that the consumer's power factor is less than 85%, theCooperative will readjust the monthly biii multiplying it by a factor determined as 
follows: 

FR + 0.85 - CPR) where 
FR Readjustment factor 

FPR Registered pcwe, factor 
RECONNI,, EC f!. 

When the Cooperative discontinues any serv'ce for the customers onvenience or nonpayment of the bill, the consume: sha!! pay a50.00 in order to h,. 'e his service re­connected. The amount specified is only for urban consumers; rura consumers shall payin addition, the base amount or V2.00 for each kilometer or froctic n of a kilometer ­
away from the urban sevice area.
 

DURATION OF CONTRACT 
The duration period contracted fo, application of this rate is a yedr beginning withthe first bill and wili be yearly renewed if the consumer does not notify the cooper­
c."- 4 nt he .wishes to terminate it. 

In any case if the consumer requests se-vice disconnection either on temporary or per­manent basis, the Cooperative wilW issue bills with corresponding minimums for the re­
maining months to complete a year. 
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GENERAL MANAGER 

The Generai Manage, is emrc.yed by tIhE Bcard ,of Directors to manage the 

entire operaticn t-f the Co.:,peid,.,,e i-. ,:cci.Oance with the objectived and policies 

of the Board of >;--ecfo'.s. 

1) 	 The manoger ik 7esp,- ,,s:bre ,a; abpecls of the Ccoperative including but not 
iimtled 1c, the --i~c.whig 

a- Hi-"Ig, ioirming ur'u : ,4-.,t'.g aK empi,--yee3.
 
b- Co:.ying out oard Pes
 
c-	 Direct,Ig aj depc:me'irs 

d- Service cc.mniruIty e-d quWi.ry
 
e- Maintena:ce p'-:'cedLt C
 
f- Piann i
 
g- Secu-ity of funds and p-pe,"
 
h- Efficient b..ckkeeping sylIem
 
i- Mete: reading, a.c,;U, tirg aa*'oC.lieclirg.
 
j- Construclfin
 
k- Member. emproyees a,-d pubic -eiaticn,
 
I- Mernber in c.rnah r, arnd ea'vccr:,
 
m- Power use p:,.,g-am
 
n- Pr,,viding fc- membe- 'tn e.io:-s
 
o- Super ,iscn .)F ai' eI , t-''cugt hi saaf
 
p- App-ove finarcial arJ stot'-fica :ep::rts
 
q- Submil 
 regua,, and mrl;H :epc,:"l ro the kzard of Directors 
r- Council with and g:iap :he . *a' c: )"recIcrs
 
s- Coordinaltng ai. phases 71'he C::pe -e
 
t- Adeqate co t.:;f .>e- &u .'pe.r'­
u- AnrL;al w,--k p;acIrs
 
v- Perfcrm other d;ie-_ as ai'ected by the 3cord
 

Il-Man Specificatiors 

a-	 Education:
 
Minimum c-f 16 yea- ii sc' -es,.ting in a degree in the area of
 
Business Adm ii .':,icr, r-.,- its equiva!enf.
 

b-	 Expe-ience,
 
Minimum of 5 yea.,:s 
 >, a bts ,'e s egLanzartin where comprehensive
understanding was reqred. p,,:.; it is desirobe to have a minimum 
of 5 yea-s i a pr.sitG.r requ>irg ,,eal! understanding of long range 
planr:ing. 

c-	 Training:
 
A compiete unde-:ta-ditq i .+e and
c,,'perafive principles a working 
knowledge of electricity ar'd electic ti tfies. 

d--	 Alttiltude-:
 

A genuine desire [c imFp:ve th, ict cf mankind through 
 the application of 
Cocpe .-at,e p-incipie.. 
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DISTRICT MANAGER 

The District Manager is directly responsible for the effective Administration of the 

Cooperative policies in the district area through the use of the department services 

of the main office. Among other activities he shal be responsible for the following: 

a) 	 Request and coordinate assistance and support from the Member Services
Department in the area oi member education, advertising, Sales promotions,
community project and in general to promote the good will of the Coopera­
tive. 

b) 	 Assist in developing office procedures that will provide efficient billing
and accounting. Maintains records necessary for payroil, reports central 
purchasing, property records etc. 

c)' 	 Coordinates with the Manager of Electric Service for the Construction of 
lines, installation of electric equipment maintenance and operation of 
electric facilities in the district area. 

d) 	 Control of this department by setting up adequate records and periodic
review of the same. 

e) 	 Maintain good public relations by providing prompt and dependable service 
for the members. 

f) See that transportation & work equipment are properly used and cared for. 

g) See that adequate materials and supplies are available for construction & 
maintenance. 

h) 	 Maintain an effective communications and information program to obtain 
loyal support and cooperative team effort with other departments. 

i) 	 Performs such other duties as assigned by the General Manager 

Reports to:
 
General Manager
 

Directs : Lineman 

Meter reader - Collector 
Custodian - Guard 
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a) EDUCATION 

Shall have a minimum of 14 years schooling. 

b) EXPERIENCE 

Shall have a minimum of 5 years experience in the electric utility 
field, resulting in complete understanding of all elememts of line 
construction, minimum of 3 years experience in supervisory capacity. 

c) ATTITUDE 

Must have a general understanding of cooperative philosophy and belief 
that its method of operation will be beneficial to the members. 
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MANAGER 
FOR 

OF-M-EMBER SERVICES 

The 	 Manager of Member Services is directly responsible for the overall programs ofpublic relations, power use 	 and rnemoe, education. Among other duties he shall: 

a. 	 Plan and carry out pFog.ams to promote an increasing use of electric 
energy. 

b. 	 Conduct area mee'irgs for member education and information. 

c. 	 Plan and drect the adve-lising program. 

d. 	 Prepare necessary materials and information for use in member service 
activities. 

e. 	 Provide infcrmaticn and assistance in regard to adequate wiring, layouts
and electrification probiems. 

f. 	 Plan acivities and make arrangements for the Annual meeting. 

g. 	 Coordinate the activities of merchants in regard to special sales 
promotions for electric appliances. 

h. 	 Keep up-to-date on new products and uses of "'Ierfrticity that will 
benefit the members. 

i. 	 Keep all employees informed of the member service activities to gain
maximum team effort. 

j. 	 Assist with community prcjects, when possible, to promote good will
for the Cooperative. 

k. 	 Perform such other duties as assigned by the General Manager
 

Reports to: General Manager
 

Directs: Power Use Technician
 
Clerk/Typist
 

Qualifications: 

a. 	 Education -- Shail have a minimum of 14 years schooling, with 
specialized training in marketing, journalism relatedor fields. 

b. 	 Experience --	 Shall have a minimum of 5 years experience in saleswork and activities related ro promotion. Must have been in a res­ponsible position requiring planning and execution of complete programs
of significant scope and variety. 
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c. 	 Attitude -- Must subscribe to the couperat've philosophy and be 
sincere in the desire to prcvide maximum benefits to the consumers. 
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POSITION DESCRIPTION 
FOR 

MANAGER OF ELECTRIC. OPERATIONS 
The Manager of Electric Operations
installatipn of electric equipment, 

is directly responsible for the construction of lines,maintenance and operaion of all electric facilities.His principle functions are to: 

a. Prepare annual work plans and budgets for his department. 

b. Approve work procedures and schedules for his personnel 

c. Train and develop the employees in his department. 

d. Establish necessary standards and specifications for construction jobs, approvestaking sheets and supervise construction. 

Submit regular progresse. reports to the General Manager and recommendchanges as necessary in policies and procedures. 

f. Establish necessary controls measureto quality of service, productivityand overall performance of the department. 

g. Develop and implement a continuing maintenance program for lines, trans­formers, services, right of way clearing, street lights and protective devices. 
h. See that transportation and work equipment are properly used and cared of. 
i. Plan and direct an effective safety program. 

j. Encourage good public and member relations by providing prompt dependableservices. 

k. See that an adequate stock of materials and supplies are available for cons­truction and maintenance. 

I. Maintain an effective communication and information program obtainloyal support and enthusiastic 
to 

team work cf his employees. 

m. Perform such other duties as assigned by the General Manager.
 

Report to: 
 General Manager
 
Directs : 
 Staking Engineer - Line Foreman - Warehouse Clerk 

Qualifications: 

a. Education - Equivalent of High School Diploma plus technical trainingcourses sufficient to become knowledgable of modern operating practices. 
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b. 	 Experience -- Minimum of 5 years responsible experience in the electric 
utility field, resulting in complete understanding of all elements of line 
construction, and the technical application of transformers, meters and other 
electric apparatus. Minimum of three years experience in supervisory capa­
city. 

c. 	 Attitude -- Must have a general understanding of cooperative philosophy
and a belief that its method of operation will be beneficial to the members. 
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POSITION DESCRIPTION 
FOR 

MANAGER OF OFFICE SERVICES 

The Manager of Office Services is directly responsible for the overall comsumer billing
collecting, and accounting functions and responsible for the following: 

a. 	 Develop necessary office procedures to assure productivity and efficiency in 
the billing and accounting activities. 

b. 	 Prepare annual budget for the Cooperative. 

c. 	 Prepare monthly operating and financial reports. 

d. 	 Develop long range financial plans and cash forcasts. 

e. 	 Analyze system operations and costs and recommend necessary action to 
General Manager 

f. 	 Establish a system of accounts including general ledger, auxiliary accounts, 
property records and capital credits. 

g. 	 Establish procedures for proper handling of cash receipts and expenditures. 

h. 	 Plan for necessary insurance coverage. 

i. 	 Maintain personnel records. 

j. 	 Administer the employee benefits program. 

k. 	 Calculate and prepare payroll. 

I. 	 Develop and train employees in the department, encourage loyal support,

and cooperative team effort with other departments.
 

m. Establish a system for central purchasing and inventory control. 

n. Perform such other duties as assigned by the General Manager
 

Reports to: General Manager
 

Directs: Bookkeeper - Head Billing Clerk - Meter Readers
 
Custodian / Guard
 

Qualifications:
 

a) Education --
 Minimum of 16 years formal education with the equivalent
of a college degree in office management or business administration, with 
emphasis in accounting and auditing. 
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b) 	 Experience -- Shall have a minimum of 5 years responsible experience in 
business management, with 3 years supervisory experience. 

c) 	 Attitude -- Must understand and accept cooperative principles and believe 
they can improve the socio-economic status of the members. 
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FOR 
STAKING ENGINEER 

The Staking Engineer, under the direction of ihe Manager of Electric Operations, 
shall perform the following duties: 

a. 	 Field stake line extensions and prepare necessary plans and tabulations 
of units for construction. 

b. 	 Prepare and maintain adequate system maps and diagrams for planning 
operations, and maintenance. 

c. 	 Maintain records of major items of eiectric equipment and apparatus. 

d.. 	 Maintain records of interruptions of service and current and voltage 
measurements. 

e. 	 Prepare d.rawings anri sketches as necessary for special installations. 

f. 	 Perform such other dutics as prescribed by the Manager of Electric 
Operations. 

Reports to: Manager of Electric Operations 

Directs: None
 

Qualifications:
 

a. 	 Education - Shall have at !east 12 years of formal education with a 
;'! igh School Diploma or equivalent. Technical courses in drafting de­
sirable but not essential. 

b. 	 Experience -- Work experience with an engineering firm, construction 
or utility company very desirable buli not essential. Most of the skills 
can be acquired through training on the job if proper otf'ifude exists. 

c. 	 Attitude -- Must understand and accept the Cooperative's objectives, 
and be willing to work as a team member in providing service. 
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SUPERINTENDENT 

The Superintendent is under the supervision of the Electric Operations Manager respon­
sible for: 

I) Planning and carrying out ope'ations, maintenance and construction. 

2) Organizing linemen and their helpers into an efficient working team. 

3) Directing the activities of construction, operations and maintenance. 

4) Coordinating the activities of all employees in this department. 

5) Control of Ihis department by setting up adequate records and a periodic 
review of the same. 

6) Meter reading. 

7) Safety training and teaching first aid to all employees in his department. 

8) Maintaining good public relations by providing prompt and dependable 
service for the members.
 

9) Providing sufficient records for preparing work orders.
 

10) Perform other duties required by the Electric Operations Manager 

MAN SPECIFICATION 

a) Education -- Minimum of 11 years in school resulting in a High Schcol 
Diploma or its equivalent. 

b) Experience -- Minimum of 5 years in the electric utility industry plus 
it is desirable to have a minimum of 4 years in Supervisory Capacity. 

c) Training -- A full understanding of the Cooperative principles, and how 
they apply to on electric cooperative. 

d) Attitude -- A belief that the Cooperative approach will elevate mankind. 
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L i N E M A N 

The Lineman reports to and is responsibie to the Superintendent. 

His principal duties are: 

Perform all types of maintenance arnd construction work on distribution lines 

energized or de-energized, ircLuding the foilowing activities:
 

1) Makes transformers and 
 meter hookups (including 3 phase) and installations. 

2) Perform any phase of ccnstruchion frcm selling poles to energi..ig
primary lines,
 

3) Interpret staking shee s 
and maps.
 

4) Takes ourage and 
 service calls and remedies trouble when assigned.
 

5) Perform standby service a3 
 assigned.
 

6) Install and operate oi! 
 circuit reclosers. 

7) Follow safe working prac'ices.
 

8) Prepares reports 
 and records as !eauired. 

9) Instructs and supervises Grour.dmen assigned to him,
 

10) Pdrforms such other activities 
as may be assigned by the Superintendent. 
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G R O U N D M A N 

The Groundman reports to the Superintendent or Lineman as assigned. His principal 

duties are to perform ground work in the constructicn, operations and maintenance of 

the Cooperative's lines, including the foliowing activities: 

1) When assigned to Lineman, anticipates the need of, and furnishes 
necessary tools and materiais with a mlnimum of dorection. 

2) Loads, unloads and handle poles and other materials. 

3) Operates trucks, digs hcles, sets poles and anchors. 

4) Clears right-of-way and trims trees, 

5) Loads, unloads, splices and strings wire. 

6) Be fcmiliar with rigging ropes and blocks and knot typing. 

7) Repairs tools and recommends replacement where necessary. 

8) Performs standby service as required. 

9) Performs such other activities as may be assigned from time to time. 
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300 KKEE PER 

The Bookkeeper reports to anct is responsibie to the Office Selvices Manager. He is 
the head of the bookeeping department and directs the activities of the office clerk 
and instructs all employees requred to keep Y-eco-ds. 

I 	 PRINCIPAL RESPONS,*6iL;T.ES 

a) 	 Pianning for and car-ying out the office functions including customer 
acccunting and cc!lectirg. 

b) Make ail m-thiy roLline journal entries.
 

c) Prepare re-occuring Vouchers m.nthiy
 

d) Verify invoices and p-epare aii checks.
 

e) Balance subsidia-y accounts rnonthiy,
 

f) Pcst all account3 to genei'ai ledger monthly and prepare a trial balance.
 

g) Prepare month'y cperat'ng report
 

h) Prepare statistical repots
 

i) Reconcile ai bark statements monthiy
 

j) Preparing electric bil;s, coilecting and accounting which includes a
 
route control of accounts receivable.
 

k) Makes daily bank deposits
 

I) Preparation of wc,.k crders
 

m) Prepares payroil 

n) Such other activities as may be assigned by the Office Service Manager 

11 	 MAN SPECIFICATIONS 

a) 	 Education -- Min;mum of 16 years in schoci resulting in an accounting degree 
or its equivalent. 

b) 	 Experience -- Minimum cf 5 years keeping books for a business. Plus it is 
desirable to have a mir.imum of 2 years in a supervisory capacity. 

c) 	 Training -- An understanding of 'he Cooperative principles and how they apply 
to an electric Coope-ative. 

d) 	 Attittude -- A belief that the Conperative approach will elevate mankind 

http:RESPONS,*6iL;T.ES
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OFFICE CLERK 

The office clerk reports to and is responsible to the Bookkeeper. He shall perform 

such duties as may be assigned by the Bookkeeper. His principal duties and respon­

sibilities are: 

a) Meets and assist the public and members. 

b) Receives applications for electric services, collects memberships and shares. 

c) Acts as cashier 

d) Assists Bookkeeper in preparing monthly electric bills. 

e) Answers 'he telephone 

f) Prepares and keeps current member information files. 

g) Performs the duties of an office secretary 

h) Assists Bookkeeper by preparing certain subsidiary records such as material 
and supplies and work orders. 

i) Receives daily mail and distributes. 

j) Such other duties as may be assigned by the Bookkeeper. 
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SUMMARY OF COOPERATIVE PERSONNEL AND EQUIPMENT NEEDS 

COO P."E 

Rate ' TO TAL 
1st. year Req'd COST 

A General Manager 50000 1 50000 
A District Manager 35000 -7I-,,30 

S Power Use & Public Rel. 35000 1 35000 
E Mgr. of Electric Opr. 35000 1 35000 
C Office Manager 35000 1 35000 
A Secretary 19000 1 19000 
C Bookkeeper 24000 1 24000 
C Clerk 10000 5 50000 
A Guard-Custodian 7000 1 7000 
C Meter Reader-Coliector 10000 9 90000 
S Power Use Teck 25000 2 50000 
E Staking Engineer 17000 1 17000 
E Superintendent (LF) 19000 1 19000 
E Lineman 17000 6 102000 
E Apprentice Lineman 12000 4 48000 
E Groundmen-Drivers 9000 5 45000 
E Warehouseman 10000 1 10000 
E Labor 6000 4 24000 

T 0 T A L 45 695000 

Total Administration 3 111.000 
Total Sales 85000 
Total Office (c) 199000 
Total Electric Opr. 300000 
4-Wheel Drive Pick Up with 
Service Body & Winch 30000 5 150,,'0) 

Jeep Station Wagon (4 W.) 20000 3 60000 
Truck 3 ton. with Winch & Boom 45000 1 45000 
Pole Trailer (Small) 1000 2 2000 

Motor Bike 4000 10 40000 

Car, Small 15000 1 15000 

T O TA L 3470n 

Salary Increases of 5% per year to include additional personnel. 
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BiOGRAPHiC INFORMAT;ON ON PR'NCiPAL ENALUF OFFICERS 

DR. LUIS MANUEL DE&AYLE: Exec,.,'.ve P;'esiderlt of ENALUF 

Born: 	 May 24, 1894 

Education 	 Gradu-ited rom School of Medicine of 	U. of Pennsylvanie in 1919 

Obtained Musted., degree in Publbc Heaith from John Hopkins U. 
in 1934. 

Positions Held: 	 First Di'ector General of Pubiic Health ­ 1925 
Nicaraguan Consji in Bailimore,. Md., - 1930 
Charg6 d'affaire ai. cf Nicaraguan Embassy in Washington, D.C., 1933 
Minister of Fo 'eign Relations of Nicaragua-1936 
Director Gejeral of Public ieclil,, 1937 
Member Executive Board of Pan American Health Office, Washington, 

D C.. 1941 
Minister of Foreign Relations of Nicaragua, i948 
Senator of N-caagua, 1950 
President of the Senate and alternatively President of Congress, 1952 
Nicaraguan Ambassadoi to the U.S. 1960/1966. 

Conferences Attended: 	 Nicaraguan Deiega'e to Vi Commercial Conference in Washington, D.S. 
Head of Nic. Delegation to Peace Conferences in Argen'ina, 1936
President of Nic. Deiegation to Pan American Health Conferences in 

Colombia, 1938 
Honor Guest at Meeting of American Association of Public Health, 1942
Delegate with rank of Ambassado- to conferences on the organization of 

the UN. in Sun r'ancisco, Calif. 1945
President of Nic, Deiegation to IX nteramerican Conference in Colombia 

1948. 
As Minister of Foreign Relalions, Repieserme- ,o,,icn. Deiegotion to UoN 

Conference in Pa-is, France. 1948. 

Major Publications: 	 Political Works 
Documents and Conferences "For Democracy"; "Political Reality of Nica­
ragua"; "A Prcps the Central American Conferences"; "Defense of Li­
be-alism"; "Panamericanism & Interamericanism"; "Liberalism & Socialism"

"Towa'-dz a Social Medicine"; Cooperation & Solidarity of the Americas";
"Democasy & Communism"; "Mission & :mpcrtance Unitedof the Nations" 

Scientific Works 
Severai Otocuments of Abdominal Surgery 
"Fkirst Medicai Aid in Case of War". 

http:Exec,.,'.ve
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RAMIRO LACAYO MON TEALEGRE - Representative of Private Enterprise in 
the Executive Council of ENALUF 

Born. June 22. '1914 

Positions Held: 
President of the foiowing enterprise-

Combustibies & LLubricantes, S.A. (Fuel & Lubricators)
AzucaQera Lacayo Mc'ntealeg.e, S.A. (sugar refinery) 

Secretary B:a,-d of D,'ecftci of Mar,'as Agri'coias (Agricuiture) 

Treosurer of Board cf ) '-ectcrs of En:ases rndustriaies 

Director of Bau'd CoMaqLila-ias de Centrc Arnerica (Machinery) 

Member of Nationu Boad 3f lurism of Nica."agua 
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FRANK ARANA VALLE - Representaiive of Mr,.,-iiy Party (Conservative Pa,'ty) 
in the Executive Cotn1i of ENALUF. 

Born: 	 February 21, 1916 

Educaton: 	 Correspondence studies on Eieckcnic Egi'eering in the fieid ,:.f 
Radio Tansmissicn and Recept;,r-, 

Positions Held: 
Founde- and Ct.-Owner of Nic. Chain of Breadcate.-s kMundiai Radio 
Station)
 

Treasurer Generai of' Ciser,,ative Paly cf Nicaragua since June 1966.
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JORGE ARGUELLO BARRA 

Born: JarL:a, 22, i9 6 

Education: Chemicai Engrefe. NuIr Urei,'C.y ,A Mexic,. 

Positions Held- Member of the "teg:a...rj L ev,:prenl Studies ,"mmissiun 
Minisi.y of Ec,.r'my - 959/62 - Aj.i Hcn,-rem. 

Membe, oi the, C_,.,sejirg -Crmiltee f.-- the i'd,.st-rai Technicai 
~Cpea~i, Crt' ,t N'ONAC - 1960/64 - Ad Hcnoer, 

DeeiaPresident cf the ",- > pmeni Consl.'ing Cc-mmitlee 
Mir'isf'tY of Ec,':,,.my -958/60 

Member of the u:d --. 'ecl'- of. Cf m sisin Naccnai de Er:ergra" 
1958/60 

Fozunding P-esident .-.; ;!,e ',,aust-ia: As ,:.ciaho, of N caraga 
1957/60 - Ad Ho,.cem 

Director of the MayagO Cr-ormbe , of 'Commerce and Industry ­
1956/59 - Ad i; nc,.,rerm 

the As,'c afk-n 
Ad Honc.-em 

Membe:v of the Ni' ~agua Prodctivity Center Committee 
1965/67 - Ad H.;nroer 

Positions Presently Held: 

Member cf the ;3a-d -.3f £).ct,'s E mrrp-esa Nacioral de Luz y 
V"uerza. 

President and Gene'a; Manage'- :.f C,;mpaia 

Director .,f Jnd'.st-i;t of Nicaragua - 1960/67 

2 dbstriai Centroameri­
ccna7 5.,
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OCTAVIO SALINAS M. - General Manager of ENALUF 

Born: April 24, 1926 

Education: Electric Engineer - Catholic University of America, Washington, 
Special Studies in Administratien - U. of Colorado - 1951 

D.C., 1950 

Positions Held: 
Projection Engineer of Bureau of Reciamarion (Hydroelectric Plants)
Denver, Colorado - 1951/52 

Projection Engineer - Harza Engineering, Cc. (Tralismission Lines)
New York, U.S.A. 1953 

Engineer in charge of linking Electric Projects of ENALUF 
in the Pacific Zone of Nicaragua - 1954 

Chief of Engineering & Pianning Department of ENALUF - 1956 

Vice Manager & Chief Er, neer of ENALUF 1960/1966
 

General Manager of ENALUF since 1967
 

Professor" at School of Engineering of Nat'l, Univ. of Nicaragua 1956/66
 

Professor at Central American University in Managua - 1964/66
 

Nicaraguan Coordinator for interconnection Project between Nicaragua
 
and Costa Rica
 

Nicaragua Delegate to sub-committee for Central American Electrification.
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EDUARDO ROMAN - Vice General Man.ager 
Head of r:nancial Dept, of ENALUF 

Born: May 5, 1937 

Education: Lawyer's Degree of Autcnomou- Univ. of Guadalajara, Mexico, 1962 
Lawyer"s Degree from Aut. Univ. cf Mexico 1963 
Master's Degree in Economics,, Indiana University, 1965 
Completed s~udies -equired for Ph. D. pending oniy presentation of 

Thesis fo, Granting Ph. D,
Business Administration coLuse g;ven by the Graduate School of 

Cusinesz Admin;stration of Har'ard Univ. in Central Ameica
Course on Management & Ccntr.: of Inventories given by I'WM Personne; 

in Cuernavaca, Mexico 1967. 
Course on Human Relations given by Banco Nacional de Nicaragua 

Positions Held, Lawyer of various p-ivate enterprises among them Attorney for RAN GO 
S.A. - 1962/1963

Legal Assistant, Personnel & Public Relations Dept, of Banco Nacional 
de Nic. - 1963 

Chief, Financial Sect, of Banking Operarions Dept. of Bar.co Nacional 
de Nic. - 1967 

In charge of Board of Director's Consultant Office at Banco Nacional 
de Nic. 

Conferences Attended: 

Part 	of Nicaraguan Delegation before CIAP Sub-Committee in 
Washington, D.C. - October 1966, representing Banco 
Nacionai de Nicaragua. 
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ALFREDO GUERRERO RUIZ -. Electrification Manager 

Born: March 20, 1929 

Education: B.S. in Civil Engineering fron Loyola University in Loa Angeles, 
Calif. - 1952 

Positions Held: Bureau of Reclamation of U.S. In-service-trainee in Hydrology, 
Canals, Dams and Hydraulic Works - '953-54 

Chief E'hgineer Road Construction - Ministry of Public Works 
Nicaragua - 1952-53 

Director of National Energy Commission in Ministry of Public 
Works - 1954/60 

T U M A 

Construction Manager of Hydroeiectric Project of ENAL UFr­
1960/65 

Head of Electrification Office of ENALUF since 1965 

Conference Attended: 

Congress on Large Dams, New York, 1958 
Representing Ministry of Public Works - Nicaragua 
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MANUEL ANTONIO GUERRERO ORANDO 

Born: December 16. 1929 

Education: B.S. in Electricai Enginee:-ing from Coiumbia University in New York 
N.Y. 

Stu.dies at NRECA and REA on RL'rai Electr:fication Admir'istration and 
also at Unive:sity of Wisconsin 

Positions 	 Held:
 
Maintenance 
Engineer for ENALUF's substatiors and commurication 

Equipment 1958/61 

Chief of Electrical Engineering Departmeni of Energy Commission 
1961/1966 

Ex-Professor of Eiectronics at the Central American University, 
Managua, Nicaragua 

Ex-Professor of Physics and Mathematics at the National University 
of Nicaragua 

Delegate of National Energy Commission in Electricai Interconnection 
betw eem Nicaragua and Costa Rica, 

National Energy Commission Delegate in Central American Committee 
for Electric Reguiations 

Development Division of ENALUF and Chief of Rural Electrification 
Section since 1967. 

Conferences Attended-

Ill Conferencia.de Electrificaci6n Rural as ENALUF representalive 
Mexico D.Fo 1969 

NRECA 	 Seminar in Lo.'osviie, Kentucky - ENAL.Uf' represenlative 
1969 

http:Conferencia.de
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LEONTE VALLE LOPEZ 

Born: May 3, 1922 

Education: Lawyer's degree from Cenra; Univerity of Managua, 1945 

Positions presently held: 

Legai Advisor to ENALU: since Februao/, i961 

Legal Advisor to 'NCE; (Narional 'nsHitufe for External & 
InternaI Commerce) since January 1964 

Vice President cf Admir ;traikve Councii of "Caia Nacional de 
Credito Popu~ar" since October 1959. 

Substitute Congress Representative ard Substitu'te Judge of Supreme 
Cou.'t of EIecticns as Deiegafe ctf Narional Libeai Party 

Private Law OiCice since 1945; Legal Advisor to several important 
private enterprises. 
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FRANCISCO EDGAR MACHADO ANDRADE 

Born: April 29, 1942 

Education: Electric Mechanical Engineer degree from instituto Tecno!6gico de 

Estudios Superiores de Monterrey, Mexico 

Positions Held: ENALUF -- Engineering Department for 5 years 

Presently: 

Chief of the Engineering Department 
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FEDERICO KELLY
 

Born: August 10, 1941 

Education: Globe Business College, St. 
in Accounting an6 Auditing 

Paul, Minnesota - concluded studies 

Training received from Federal Elec'ric 
States of Mexico in Organizaton, 
Warehouses and physical properties 
(Electrical) 

Commission of the 
Installation and Co
in public ulfilities. 

United 
ntrol of 

Positions Held: 	 Assistant to Texaco Caribbean Co. - Controller ( 1 year) 

Assistant to Banco Nacional de Nic. Advisor in Reorganization 
of Accounting and Costs sections of Bank (1 year) 

Auditor in C.P.A. firm, Donkin & ArgUello (2 years) 

Internal Auditor of ENALUF for past 6 years. 
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OSCAR GALLO 

Born: June 10, 1940 

Education: Electric-Mechanical Engineer Degree - Universidad 
Centroamericana de Managua, Nicaragua 

Position Held: Planning Office of ENALUF for the past four years. 



PROFIT AND LOSS PROJECTIONS Annex 0 
o n ru in E n s(COOPE RTIVE "E ) 1 of 7 

Construction Ends 
40. 
lo______________', 1. 20. 30. 

s01o7 

40. 50. 60. 70. 80. 90. 100. 
REVENUE.ELECTRICITY SALES 

Residential 
Commercial 
Industrial 
Irrigation 
Pumping 
Government 

2 328 090 
66 780 

1 076 447 
219 356 
121 )50 
52 272 

3 159 122 
77 131 

1 118 768 
262 178 
125 800 
56 628 

4 003 163 
88 379 

1 149 686 
293 410 
146 964 
67 010 

4 838 521 
100 531 

1 194 284 
318 785 
160 289 
72 673 

• 5 686 577 
115 040 

1 225 312 
353 473 
172 039 
86 370 

-6 496 661 
'30 745 

1 263 329 
395 047 
177 820 
93 654 

7 275 124 
149 206 

1 298 154 
435 729 
198 306 
110 328 

8 059 358 
169 213 

1 341 912 
479 427 
209 530 
118 290 

8 800 695 
190 822 

1 396 167 
528 105 
233 177 
135 762 

9 529 395 
214 166 

1 425 560 
579 346 
244 800 
143 167 

TOTAL REVENUE ELECTRICITY SALES 3 864 495 4 799 627 5 748 612 6 685 083 7 640 811 8 557 256 9 466 847 10 377 730 11 284 728 12 136 384 

OTHER REVENUE 46 374 57 596 68 983 .80 221 91 690 102 687 113 602 124 533 135 417 145 637 

TOTAL REVENUE 3 910 869 4 857 223 5 817 595 6 765 304 7 732 501 8 659 943 9 580 449 10 377 730 11 420 !45 12 282 021 

EXPENDITURES 

Energy Purchased 
Transmission 
Distribution 

1 753 295 
270 515 
231 870 

2 093 607 
270 515 
240 681 

2 461 853 
270 515 
249 827 

2 805 560 
270 515 
259 320 

3 181 539 
270 515 
269 175 

3 522 036 
270 515 
279 403 

3 903 287 
270 515 
290 020 

4 251 012 
270 515 
301 041 

4 652 406 
270 515 
312 481 

5 026 372 
270 515 
324 355 

Consumer Accounts 
Sales Promotion 
Admin,& General 

309 160 
77 290 

347 805 

324 618 
81 309 

365 195 

340 849 
85 537 

383 455 

357 891 
89 985 

402 627 

375 786 
94 664 

422 759 

394 575 
99 587 

443 897 

414 304 
104 765 
466 091 

435 019 
110 213 
489 396 

456 770 
115 944 
513 867 

479 609 
121 973 
539 559 

Rentals 57 967 55 069 52 316 50 694 49 122 47 600 46 124 44 694 43 309 41 966 

TOTAL OPERATIONS & MAINTENANCE 3 047 902 3 430 994 3 844 352 4 236 592 4 663 560 5 057 613 5 495 106 5 901 894 6 365 292 6 804 349 

Depreciation, 1 045 129 1 054 129 1 063 129 1 069 129 1 075 129 1 078 .29 1 084 299 1 090 129 1 093 129 1 102 129 

TOTAL INCLUDING DEPRECIATION 

A) Net Income before Depreciation 
B) Net Income after Depreciation 
C) Interests 

862 967 
(182 162) 
683 092 

1 426 229 
372 100 
683 092 

1 973 243 
910 114 
683 092 

2 528 712 
1 459 583 

683 092 

3 068 941 
1 993 812 
683 092 

3 602 330 
2 524 201 

683 092 

4 085 343 
3 001 044 

683 092 

4 475 836 
3 385 707 

683 092 

5 054 853 
3 961 724 

683 092 

5 477 672 
4 375 543 

683 092 
A-e Net Profits before Depreciation 179 875 743 137 1 290 151 1 845 620 2 385 849 2 919 238 3 402 251 3 792 744 4 371 761 4 794 580 
B-e Net Profits after Depreciation 
B-e Cumulatives 

(865 254) (310 992) 
(865 254) (1 176 246) 

227 022 
(949 224) 

776 491 
(172 733) 

1 310 720 
1 137 987 

1 841 109 
2 979 096 

2 317 952 
5 297 048 

2 702 615 
7 999 663 

3 278 632 
11 278 295 

3 692 451 
14 970 746 



FLUJO DE FONDOS Annex 0 

(FLOW OF FUNDS) 2 of 7 

COOPERATIVE "E" 

10. 2o. 30. 40. 50. 60. 7o. 8o. 90. 100. 

ORIGEN DE FONDOS 
(Sources of Funds) 

GEN. IITERNA DE EFECTIVOS 
(INTERNAL CASH GENERATION) 

INGRESO NETO ANTES DE INTERESES Y 
DEPRECIACION 862 967 1 426 229 1 973 243 2 528 712 3 068 941 3 602 330 4 085 343 
(Not Incomu before Interest and 
Depreciation) 

PRESTAMOS 
(Borrowings) 

COSTOS LOCALES 450 000 5 175 000 6 451 498 
(Local Costs) 

COSTOS DOLARES 140 000 15 280 000 7 358 055 

TOTAL PRESTAMOS 590 000 20 105 000 13 459 553 

CONTRIBUC. DE COOPERADOS 172 170 172 170 172 170 172 170 86 340 72 540 69 600 65 160 60 540 55 680 
(Coop. Members Contribut.) 

DEPOSITOS DE COOPERADOS 154 953 154 953 154 953 154 953 77 706 65 286 62 640 58 644 54 486 50 112 
(Coop. Members Deposit) 

OTROAS CONTRIBUCIONES 50 000 50 000 50 000 - - - - - - -
(Other Contributions) 

MENOS (AUMENTO ) 0 DISMINUCION 
EN RECIBIBLES - - - (322 041) (77 928) (79 082) (84 724) (80 600) (77 287) (76 709) 
(Less (Increase) Decrease in 
Receivables) 

TOTAL ORIGEN DE FONDOS 967 123 20 832 123 14 186 676 868 049 1 512 347 2 031 987 2 576 228 3 112 145 3 640 069 4 114 '126 
(Total Suorces of Funds) 



FLUJOS DE FONDOS Annex 0 

3of' 7 

(FLOW OF FUNDS) 

COOPERATIVE "E" 

10. 20. 30. 40. 50. 60. 70. 80. 90. 1Oo. 

APLICACION DE FONDOS 
(Aplication of Funds) 

2 GASTOS DE CONJTRUCCION 

(Construction Expendit.) 

LINEAS TRANSMISION L/C 

(Transmission Lines)F/C 
100 681 

-
240 000 

1 451 660 
469 213 

-

LINEAS DISTRIBUCION L/C 
(Distrib. Lines) F/C 

199 319 3 660 000 
13 548 340 

4 463 885 
6 512 255 

-
-

90 000 
210 000 

90 000 
210 000 

60 000 
140 000 

60 000 

140 000 

30 000 

70 000 

-

-

EDIFICIO, MUEBLES, 

TERRENOS VEHICULOS 
Y EQUIPO . L/C 

(Building, Furmitures, 
Vehicles equipment) F/C 

"425O00 493 850 

565 800 

-

-... 

- - - - 30 000 

70 000 

30 000 

70 300 

ORGANIZAC.ADMON. PROMOCION L/C 
(Organization,auministration 
and Promotion) F/C 

150 000 

140 000 

500 000 

280 000 

674 550 

280 000 

-

-

SUB-TOTAL 

(Sub-Total) 
L/C 

F/C 
450 000 

140 000 
4 825 000 

15 280 000 
6 101 498 

7 358 055 

TOTAL (1) 590 000 20 105 000 13 459 553 

2 SERVICIO DE LA DEUDA 

(Debt Service) 

IMERESES 

(Interest) 
L/C 

F/C 
113 766 

227 780 
234 531 

455 561 
241 531 

455 561 
241 531 

455 561 
.241 531 

455 561 
241 531 

455 561 
241 531 

455 561 
241 531 

455 561 
241 531 

455 561 
241 531 

455 561 

AMORTIZACIONES 

(Amortization) 

TOTAL (2) 

L/C 

F/C 
-

-

341 546 

-

-

690 092 

-

-

697 092 

-

-

697 092 

-

-

697 092 

-

-

697 092 

-

-

697 092 

-

-

697 092 

-

-

697 092 697 092 

TOTAL APLIC. FONDOS 

(Total Aplic. of Funds 

L/C 

F/C 

563 765 

367 781 

5 059 531 

15 735 561 

6 343 029 

7 813 616 

241 531 

455 561 

331 531 

665 561 

331 531 

665 561 

301 531 

595 561 

301 531 

595 561 

301 531 

595 561 

271 531 

525 561 

GRAN TOTAL 931 546 20 795 092 14 156 645 697 092 997 092 997 092 897 092 897 092 897 092 797 092 

EFECTIVO AL PRINCIPIO DEL 
PERIODO 
(Cash at beginning of year) 

- 35 577 72 618 102 649 273 606 788 857 1 823 752 3 502 888 5 717 941 8 460 918 



FLUJOS DE FONDOS 
(FLOW OF FUNDS) 

COOPERATIVE "E" 
Annex 0 
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EFECTIVO AL FINAL PERIODO 

(Cash at end of year) 

EFECTIVO ACUMULADO 

lo. 

35 577 

35 577 

20. 

72 618 

72 618 

30. 

102 649 

102 649 

40. 

273 606 

273 606 

50. 

788 857 

788 857 

60. 

1 823 752 

1 823 752 

7o. 

3 502 888 

3 502 888 

8o. 

5 717 941 

5 717 941 

90. 

8 460 918 

8 460 918 

100. 

11 778 252 

11 776 252 
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(BALANCE SHEET) 

ACTIVO Y OTROS DEBITOS 

(Assets and Other Debits) 

40. 50. 5O. 70. 8o. 90. 100. 110. 120. 13o. 
1o 

A - ACTIVO FIJO 
(Fixed Assets) 

1 

2 

3 

4 

5 

6 

7 

LIEAS TRANSMISION 

(Transm. Lines) 
SUB-ESTACIONES 

(Sub-Stat ions) 
LINEAS DISTRIBUCION 

(Distrib.Lines) 
PLAUTA GENERAL 

( General Plant) 
IIJT. DUR. CONSTRUCC. 

(Int. During Const) 

TRABAJO EN PROGRESO 

(Const. in Progress) 
INTANGIBLES (Organization and 

(Intangibles) other intangible
includedin general plant) 

1 810 054 

451 500 

28 383 799 

3 509 20C 

683 092 

1 810 054 

451 500 

28 683 799 

3 509 200 

683 092 

-

-

1 810 054 1 810 054 1 810 054 

451 500 451 500 451 500 

28 983 799 29 183 799 29 383 799 

3 5k9 200 3 509 200 3 509 200 

683 092 683 092 683 092 

- - -

- -

1 810 054 

451 500 

29 483 799 

3 609 200 

683 092 

-

1 810 054 

451 5O0 

29 483 799 

3 709 200 

683 092 

-

1 810 054 

451 500 

29 683'799 

3 709 200 

683 092 

1 810 054 

451 500 

29 783 799 

3 709 200 

6e3 092 

-

1 810 054 

451 500 

30 083 799 

3709200 

683 092 

TOTAL 34 837 645 35 137 645 35 437 645 35 637 645 35 837 645 36 037 645 36 137 645 36 337 645 36 437 645 36 737 645 

NENOS: 
Less: 

RESERV. DEPREC. Y AMORT. 

(Provision for Deprec.) 
TOTA!. ACTIVO FIJO NETO 

(Net Fixed Assets) 

1 045 129 

33 792 516 

2 099 258 

33 038 387 

3 162 387 

32 275 258 

4 231 

31 206 

516 

129 

5 306 646 

30 530 999 

6 384 775 

29 552 87C 

7 468 904 

28 668 741 

8 559 033 

27 778 612 

9 652 162 

26 785 483 

10 754 291 

25 983 354 
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(BALANCE SHEET) 

40. 5o. 6o. 70. 80. 90. 100. 110. 120. 13o. 

B - ACTIVO CIRCULANTE Y ACUMULADO 
(Current and Accrued Assets) 

1 

2 

3 

CAJA Y BANCOS 

(Cashl) 

CTAS. RECIB. ONSUM. 

(Customers Accoun. Rec.) 

INVENTARIO: MAT Y SUM. 

(1nventary: Materials y Supplies) 

273 606 

322 041 

1 059 628 

788 857 

399 969 

1 073 632 

1 823 752 

479 0,1 

1 087 632 

3 502 888 

563 775 

1 301 632 

5 717 941 

644 375 

1 122 149 

8 460 918 

721 662 

1 242 203 

11 778 252 

798 371 

1 161 601 

15 135 190 

864 810 

1 434 024 

19 048 321 

951 679 

1 796 7' 

22 976 498 

1 023 502 

2 374 443 

TOTAL ACTIVO CORRIENTE 

(Total Current Assets) 

1 655 275 2 262 458 3 390 435 5 368 295 7 484 465 10 424 783 13 738 224 17 434 024 21 796 073 26 374 443 

TOTAL ACTIVO 

(Total Assets) 

35 447 791 35 300 845 35 665 693 36 574 424 38 015 464 39 977 653 42 406 965 45 212 636 48 581 556 52 357 797 
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(BALANCE SHEET)
 

40. 5o. 60. 70. 8c. 90. 10. "1. 120. 130. 

PASIVO Y OTROS CREDITOS 
(Liabilities and Other Credits) 

A - CAPITAL 
(Capital) 

I CAP. APORT. P. COOP. 

(Paid in Patronage Capital) 

688 680 775 020 847 560 917 160 982 320 1 042 860 1 098 540 1 152 780 1 200 300 1 244 400 

2 DONACIONES 

(Donations) 
150 000 150 000 150 OOC 150 000 150 000 150 000 150 000 150 000 15U CO 150 000 

3 SUPERAVIT 0 (DEFICIT) (865 254) (1 176 246) (949 224) (172 733) 1 137 987 2 979 096 5 297 048 7 999 663 11 278 295 14 970 746 
DESPUES DE DEPRECrAuIOA 
(Earned surplus or defi. 
after Depr.) 

TOTAL 

B - DEUDAS A LARGO PLAZO 34 854 553 34 854 553 34 854 553 34 854 553 34 854 553 34 854 553 34 854 553 34 854 553 34 854 553 34 854 553 
(Long Term Debt) 

C - v-qIVO CIRCULANTE Y ACUMULADO
 
LCurrent and Accrued Liabilities)
 

DEPOSITO CONSUMIDORES 	 619 812 697 518 762 804 
 825 444 890 604 951 144 
 1 006 624 1 055 640 1 098 408 1 138 098 
(Consumer Deposits)
 

TOTAL PASIVO CIRCULANTE
 
(Total Currents Liabilities)
 

TOTAL PASIVO Y OTROS CREDITOS 35 447 791 35 300 845 35 665 693 
 36 574 424 38 015 464 39 977 653 
42 406 965 45 212 636 48 581 556 52 357 797
 
(Total Liabilities y other
 
Credits)
 



COSTO DE LA ENERGIA COMPRADA 

COST OF MHE PURCHASED ENERGY 

Annex P 

Page I of 1 

A R 0 (YEAR) (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

ENERGIA VENDIDA KWH 
(Sold Energy) 

IRRIGACION (Irrigation) 

OTROS SERVICIOS (Others) 

TOTAL 

1 798 000 

11 528 600 

13 326 600 

2 149 000 

13 764 918 

15 913 918 

2 405 000 2 612 995 

i, 107 684 -18 429 000 

18 512 684 21 041 995 

2 897 322 

20 755 097 

23 b52 419 

3 238 092 

22 955 500 

26 193 592 

3 571 551 

25 205 238 

28 776 789 

3 929 727 

27 423 449 

31 353 176 

4 328 730 

29 704 924 

34 033 654 

4 748 739 

31 736 924 

36 485 663 

ENERGIA COMPRADA KWH 
(Purchased Energy) 

IRRIGAdION (Irrigation) 

OTROS SERVICIOS (Others) 

1 977 800 

12 681 460 

2 363 900 

15 141 410 

2 669 550 

17 879 529 

2 900 424 

20 456 190 

3 245 000 

23 245 709 

3 626 663 

25 710 160 

4 035 853 

28 481 919 

4 440 592 

30 988 497 

4 934 752 

33 863 613 

5 461 050 

36 497 462 

TOTAL 14 659 260 17 505 310 20 549 079 23 356 614 26 490 709 29 336 823 32 517 772 35 429 089 18 798 365 41 958 512 

COMPRAS ENERGIA ELEdTRICA 9 
(Purchased Energy 

IRRIGACION (Irrigation) 168 113 200 931 226 912 246 536 275 825 308 266 343 047 377 450 419 454 464 189 

OTROS SERVICIOS (Others) 

TOTAL 

1 585 132 

1 753 295 

1 892 676 

2 093 607 

2 234 941 

2 461 853 

2 557 024 

2 805 560 

2 905 714 

3 181 539 

3 213 770 

3 522 036 

3 560 240 

3 903 287 

3 873 562 

4 251 012 

4 232 952 

4 652 406 

4 562 183 

5 026 372 



No. 	 C 0 N C E P T 0 (Concept) 

I Administraci6n (Administration) 


II Ingenieria (Engineering) 


III Materiales (Materials) 


IV Construcci6n (Construction) 


V Vehiculos y Equipo (Transpor­
tation & Equipment) 


VI 	 Edificio, Muebles y Terreno
 
(Buildings, Furniture & Lands) 


VII 	 NRECA 


VIII 	 Materiales para las Coops. BC Y D. 
(Material for Coops B,C & D ) 

TOTALES 


PROGRAMA DE DESEMBOLSOS ANUALES PARA LA COOPERATIVA P
 

(Drawn Down Schedule)
 

1971 1972 

L/C (4) - F/C (4) L/C (4) F/C (4) 

150 000.00 500 000.00 

300 000.00 900 000.00 

15 0OOO..O 


3 000 000.00 


425 000.00 


140 000.00 
 280 000.00 


7 000 000.00
 

450 000.00 140 000.00 4 825 000.00 
 22 280 000.00 


1973' 
L/C (4) 

674 550.00
 

901 960.00
 

4 031 138.00
 

50 600.00 


443 250.00
 

6 101 498.00 


Annex Q 
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F/C (4)
 

6 512 255.00
 

565 800.00
 

280 000.00
 

7 358 055.00
 



CAPITAL COST AND INVESTMENT 
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No. C 0 N C E P T D E S C R I P T I 0 N L/C (4) F/C (9) TOTAL 

GENERAL 

SUB-TOTAL 9 

a) Land Adquisition 

b) Administrative Building
and warehouse 

c) Furniture and Equipmcnt 
d) Transportation (Vehfculos) 
e) Workshop 
F) 9Abtitoiy-Equi pment 
g) Tools and working Equipment
h) Cqmmunication E,,aipi,-nt 

50 000.00 

440 000.00 
65 000.00 
12 000.00 
18 000.00 

7 000.00 
7 000.00 

599 000.00 

35 000.00 
300.000.00 
12 000.00 
40 000.00 
25 000.00 
80 000.00 

492.PO0.00 

50 000.00 

440 000.00 
100 000.00 
312 000.00 
30 000.00 
40 000.00 
32 000.00 
87;000.00 

1 091 000.00 

II TRANSMISSION SYSTEM 

a) 

b) 

69 rV Line (YalagUina Sta.
Clara) 

Santa Clara Sbbstation 

521 360.00 

40 600.00561 960.00 

1 040 760.00 

410 900.001 451 660.00 

1 562 120.00 

451 500.00 
2 013 620.00 

III DISTRIBUTION SYSTEM 

SUB-TOTALj) 

a) Clearing and right of 
way 

b) Poles and Hardware 
c) Conductors 

d) Labor (b+c) 
e) Transformers 
£) Services 
g) Meters 
h) Reclosers 
i) Inside House wiring 

Street lighting 

200 000.00 

4 063 439.00 
408 753.00 
427 482.00 
225 291.00 
10 062.00 

382 107.00 

34 939.005 752 073.00 

5 882 187.00 

2 008 363.00 

4 005 885.00 
1 632 032.00 
2 454 286.00 

284 975.00 
891 583.00 

95 335.0017 254 646.00 

200 000.00 
5 882 187.00 

2 008 363.00 
4 063 439.00 
4 414 638.00 
2 059 514.00 
2 679 577.00 

295 037.00 
1 273 650.00 

130 274.00 
23 006 719.00 



CAPITAL COST AND INVESTMENT 
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No. C 0 N C E P T D E S C R I P T I 0 N L/C( ) F/C(s) TOTAL 

IV 

V 

VI 

VII 

VIII 

IX 

MATERIALS FOR COOPS ABC Y D 

ENGINEERING 

ADMINISTRATION (3.5%) 

CONTINGENCY (15%) 

ORGANIZING THE COOPS. 

NRECA 

1 827 794.00 

977 870.00 

1 457 805.00 

200 000.00 

7 000 000.00 

2 879 745.00 

700 000.00 

7 000 000.00 

1 827 794.00 

977 870.00 

4 337 550.00 

200 000.00 

700.000.00 

TOTAL 6 11 376 502.00 29 778 051.00 41 154 553.00 
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COOPERATIVE " E " 

ESTIMATED UNITS REQUIRE-COST IN CORDOBAS 

PRIMARY 

MILES 0 SIZE SEC. SPAN MATER COND. LABOR TOTAL 

14.51 3 3/0 No 500 163 049 154 169 114 005 431 223 

48.96 3 I/0 No 500 550 163 332 389 339 587 1 222 139 

68.32 3 4 No 500 724 465 224 226 381 840 1 330 531 

43.15 3 4 Si 300 704 337 141 618 357 584 1 203 539 

19.53 1 4 No3 500 137 237 32 049 80 991 250 277 

59.12 1 4 Si 300 714 465 97 015 383 866 1 195 346 

74.41 1 4 No 500 522 879 122 107 308 578 953 564 
74.00 1 4 Si 300 894 290 121 434 480 482 1 496 206 

8.00 1 4 Si 150 193 352 26 256 103 896 323 504 
410 4 604 237 1 251 263 2 5.50 829 8 406 329 

SECONDARY 

30 3 Wires I/0 150 232 750 166 830 300 030 719 610 

40 3 Wires 2 150 337 000 147 440 /352 000 836 440 

60 3 Wires 4 150 505 500 147 720 462 000 1 115 220 

90 V-2Wires 4 300 109 620 147 690 226 980 484 290 

60 V-2Wires 2 300 73 080 147 420 171 600 392 100 
280 1 277 950 757 100 1 512 610 3 547 660 
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COOPERATIVE " E 

ESTIMATED UNITS REQUIRED - COST IN CORDOBAS 

TRANSFORMERS 
MATER LABOR TOTAL 

2000 5 KVA-CSP 2 384 000 234 000 2 618 000 

100 5 KVA-CNV 108 600 19 500 128 100 

300 1OKVA-CSP 
398 100 38 100 436 200 

12J 1OKVA-CNV 
151 440 25 080 176 520 

100 15KVA-CSP 
166 000 13 600 179 600 

40 15KVA-CNV 65 640 8 800 74 41.0 

60 25KVA-CSP 120 780 9 360 130 140 

25 25KVA-CNV 50 100 5 775 55 875 

100 37.5KVA-CNV 
263 700 26 400 290 100 

76 50KVA-CNV 
222 984 21 736 244 720 

6 100KVA-CNV 
28 338 2 904 31 242 

3 167KVA-CNV 
19 611 1 551 21 162 

3 250KVA-CNV 26 592 1 947 28 539 
4 005 885 408 753 4 414 638 
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ESTIMATED UNITS REQUIRED -
COST IN CORDOBAS
 

SERVICES MATERIAL LABOR TOTAL 

17594 - 2 wires - Residential 1 284 362 387 068 1 671 430 

1487 - 3 wires - Residential 163 570 32 714 196 284 

140 - 30 - Industrial 184 100 7 700 191 800 
1 632 032 427 482 2 059 514 

METER 

17594 - 2 wires - Residential 2 164 062 193 534 2 357 596 

1487 - 3 wires - Residential 196 284 16 357 212 641 

140 - 30 - Industrial 93 940 15 400 109 340 
2 454 286 225 291 2 679 577 

RECLOSERS 

3 30 100 Amps. 47 547 1 053 48 600 

19 30 50 Amps. 197 828 6 669 204 497 

15 I0 50 Amps. 39 600 2 340 41 940 
284 975 10 062 295 037 

11579 Inside house wiring 891 583 382 107 1 273 690 

14.91 Street lighing 95 335 34 939 130 274 



PROYECCIOHES DE VENTAS Annex T 
Page I of 2(SALES PROJECTION) 

A 00 (Year) 

VENTAS EN KWHI(Sales In KWH) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

RESIDENCIAL (Residential)
I,t KWH 
No. de Client!s 

Y7fi/ctet
S~-l'otal Ventas 4(0..12.2/KW[I) 

5 516 800 
9 304 

593 
2 328 090 

7 48b 070 
10 598 

706 
3 159 122 

9 480 1b8 
11 725 

809 
4 003 163 

11 

4 

4o5 u90 
12 8-11 

893 
838 521 

13 -180 040 
13 915 

909 
5 688 577 

15 394 932 
14 949 

1 030 
6 496 661 

17 

7 

239 630 
15 929 

1 082 
?75 124 

19 098 005 
16 912 

1 129 
8 059 358 

20 85.- 728 
17 811 

1 171 
8 800 695 

22 

9 

581 50,1 
18 657 

1 210 
529 395 

COMERCIAt, (Commercial)
'ota l KWH 
No. &o C]ieites 
KWH/Cl entes 
Sub-Total Ventas 4(0.3184/KWHI) 

210 000 
o0 

3 500 

u6 780 

242 550 
66 

3 675 

77 131 

277 920 
72 

3 860 

88 379 

31b 134 
78 

4 053 

100 531 

361 70 
85 

4 256 

115 040 

411 148 
92 

4 469 

130 745 

49 200 
100 

4 t92 

149 206 

32 11t 
108 

4 927 

169 213 

o00 OuB 
110 

5 173 

190 822 

073 320 

124 
5 .130 

214 116 

1NDUSTRIALTotal K'Wi 
No. de Cl ientes 
KWHI/Clientes 
Sulb-Total Ventas $(0.221$/KWII) 

4 

1 

870 

73 
076 

800 
66 

800 
447 

5 

1 

062 300 
71 

71 300 
118 7o8 

5 

1 

202 200 
76 

68 450 
149 686 

5 404 000 
80 

67 550 
1 194 284 

5 544 400 
83 

o6 800 
1 225 312 

5 71o 420 
86 

66 470 
1 263 329 

5 

1 

874 

66 
298 

000 
89 

000 
154 

6 

1 

072 

66 
341 

000 
92 

000 
912 

6 

1 

317 500 
95 

-6 500 
396 167 

0 450 500 

97 
66 500 

1 425 560 

GOBIERNO (Government)
Total KWH 
No. de Clienteq 
KWH/Cl lentes 
Sub-Total Ventas 4(0.2424/KWH) 

216 000 
36 

6 000 
52 272 

234 000 
36 

6 500 
56 628 

276 900 
39 

7 100 
67 010 

300 300 
39 

7 700 
72 673 

356 900 
43 

8 300 
86 370 

287 000 
43 

9 000 
93 654 

455 900 
47 

9 700 
110 328 

488 800 
47 

10 400 
118 290 

561 000 
51 

11 000 
135 762 

591 600 
51 

11 600 
143 167 

BOMBEO (Pumping)
Total KWH 

No. de Clientes 
KWH/Clientes 

St.')-Total Ventas $(0.170/KWH) 

715 000 

13 
55 000 

121 550 

739 998 

14 
52 857 

125 800 

864 496 

16 
54 031 
146 964 

942 876 

18 
52 382 

160 289 

1 011 997 

19 
53 263 
172 039 

1 046 000 

20 
52 300 
177 820 

1 166 508 

21 
55 548 

198 306 

1 232 520 

22 
56 024 

209 530 

1 371 628 

23 
59 636 

233 177 

1 440} 000 

24 
60 000 

244 800 

IRRIGICION (Irrigation)
Total KWH 
No. de Clientes 
KWH/Cl ientes 
Sub-Total Ventas 4(0.122/KWH) 

1 798 000 

21 
85 619 

219 356 

2 149 000 

28 
76 750 
262 178 

2 405 000 

33 
72 879 
293 410 

2 612 995 

35 
74 657 

318 785 

2 897 322 

37 
78 306 
353 473 

3 238 092 

39 
83 028 

395 047 

3 571 551 

41 
87 111 

435 729 

3 929 727 

43 
91 389 

479 427 

4 320 730 

45 
96 194 

528 105 

4 748 739 

47 
101 037 
579 346 

TOTALES (Totals)
TOTAL KWH 
TOTAL No. DE CLIENTES 
TOTAL KWH/CLIENTES 
TOTAL DE VENTAS (Total Sales) 

13 326 600 
9 500 
1 403 

3 864 495 

15 913 918 
10 813 

1 472 
4 799 627 

18 512 684 
11 961 
1 548 

5 748 612 

21 041 995 
13 091 
1 607 

6 685 083 

23 652 419 
14 182 
1 668 

7 640 811 

26 193 592 
15 229 
1 720 

8 557 256 

28 776 789 
16 227 

1 773 
9 466 847 

31 353 176 
17 224 
1 820 

10 377 730 

34 033 654 
18 141 
1 7 6 

11 284 7kq 

36 485 663 
19 000 
1 920 

12 136 384 
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DEMANDAS MAXIMAS PARA LA COOPERATIVA "A"
 

PROJECTED PEAK DEMANDS
 

A R 0 
(YEAR) 

ENERGIA 
(ENERGY) 

KWH 

DEM.MAX. 
TOTAL(KW) 

(PEAK) 

DEM.MAX. DEM.MAX. 
YALAGUINA (KW) SANTA 
(PEAK) CLARA(KW) 

1974 14 659 260 4 650 3 370 2 030 

1975 17 505 310 5 400 3 910 2 350 

1976 20 549 079 6 173 4 470 2 690 

1977 23 356 614 6 837 4 950 3 000 

1978 26 490 709 7 560 5 470 3 300 

1979. 29 336 823 8 170 5 915 3 560 

1980 32 517 772 8 840 6 400 3 850 

1981 35 429 089 9 406 6 810 4 100 

1982 38 798 365 10 066 7 290 4 390 

1983 41 958 512 10 644 7 710 4 640 
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COOPERATIVE BASE 

BASE COST PER MILE - LABOR 

PRIMARY 

SPAN _L SIZE 

500' 3 3/OACSR 7 143.00 

500' 3 1/OACSR 6 305.00 

500' 3 2 ACSR 6 000.00 

500' 3 4 ACSR 5 081.00 

300' 3 3/OACSR 9 145.00 

300' 3 I/OACSR 8 758.00 

300' 3 2 ACSR 8 00O.O0 

300' 3 4 ACSR 7 534°00 

500' 1 1/OACSR 4 283.00 

500' 1 2 ACSR 4 000.00 

500' 1 4 ACSR 3 770.00 

300' 1 I/OACSR 6 375.00 

300' 1 2 ACSR 6 200.00 

300' 1 4 ACSR 5 903.00 

SECUNDARY 

150' 3h I/OACSR 9 092.00 

300' 2h I/OACSR 3 046.00 

300; 2h 4 ACSR 2 293.00 

300' 3h I/OACSR 6 278.00 

300' 3h 4 ACSR 5 149.00 



Annex V
 

COSTOS UNITARIOS BASE 2 oE 23
 

RIMARIO MATER CONDo M.de 0. TOTAL 

4.4/24.9KV 

00' Claro-1/OACSR-30- "o.Sec. 10 2"15 6 172 6 305 22 692 
00' Claro-2ACSR-30 - No.Seco 9 640 4 097 6 000 19 737 
00' Claro-4ACSR-3g - NooSeco 9 640 2 984 5 081 17 705 
00' Claro-I/OACSR-3' No.Sec. 15 206' 6 172 8 758 30 136 
00' Claro-2ACSR-3X No. Sec. 14 839 4 097 8 000 26 936 
00' Claro-4ACSR-3X No. Sec. 14 839 2 984 7 534 25 357 
00' Claro-1/OACSR-1 No.Sec. 6 388 3 370 4 283 14 041 
00' Claro-2ACSR-IX No.Sec. 6 388 2 234 4 000 12 622 
00' Claro-4ACSR-,' No.Sec0 6 388 1 492 3 770 11 650 
00' Claro-I/OACSR-X NooSec. 10 986 3 370 6 375 20 731 
00' Claro-2/ACSR-l No.SEc. 10 986 2 234 6 200 19 420 

0' Claro-4ACSR-1/ No0 Sec. 10 986 1 492 5 903 18 381 

,CUNDUARI0 

D0' Claro-1/OACSR-3hilos-Post. 4 240 5 055 6 278 15 574 
'0' Claro-2ACSR-3 hilos-Posto 4 240 3 351 5 800 13 391 
D0' Claro-4ACSR-3 hilos-Post. 4 240 2 238 5 149 11 628 
50' Claro-1/OACSR 3hilos-Posto 7 659 5055 9 092 21 806 
50' Claio-2ACSR 3 hilos Post. 7 659 3 351 8 000 19 010 
50' Claro-4ACSR 3 hilos-Posto 7 659 2 238 7 000 16 897 

,DERBUILD 

0' Claro 1/OACSR 2 hilos 1 107 3 370 3 046 7 523 
0' Claro 2 ACSR 2 hilos 1 107 2 234 2 600 5 941 
0' Claro 4 ACSR 2 hilos 1 107 1 492 2 293 4 892 



Annex V 
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UNIT COST OF LTNES AND EQUIPMENT 

0%o 1o 1"10% 

RIMARY 14,4,/24o9KV MAT,. COND, LABOR TOTAL 

500' 
it/o 

span 3,/OACSR 304 
" " 

-i 237 
17 

10 
6 

625 
789 

7 
6 

857 
9-16 

29 
24 

719 
962 

" 2 " " 10 604 4 507 6 600 21 '711 
4 " 10 604 3 282 .5 5899 

300' span I/0A.CSR 3/ 16 727 6 789 9 634 33 150 
" " 2 " " 16 322 4 507 8 800 29 630 
i " 4 " " 16 323 3 282 8 287 27 892 

500' span 1,/OACSR 10 7 027 3 707 4 711 15 445 
" " 2 " " 7 027 2 45.-7 4 400 13 884 

4 " " 7 027 1 641 4 147 12 815 
300' span 1/OACSR 1/ 12 085 3 707 7 013 22 805 

2 " " 2 085 2 457 6 820 21 362 
4 " " 12 085 1 641 6 493 20 219 

qFCJNDAY." 

(Including Poles) 

300' span ,/OACSR 3 Wires 4 664 5 561 5 906 17 131 
" " 2 " " 4 664 3 686 6 380 14 730 
V 4 V A4 664 2 362 5 664 12 790 

150' span 1/OACSR.3 wires 8 42c, 5 56, 10 001 23 987 
i " 2 " " 8 425 3 686 8 800 20 911 

" 4 " " 8 425 2 462. 7 700 18 587 

UNDERBUILD 

300' span 1/OACSR 2 wires 1 218 3 707 3 351 8 2-76 
i " 2 if 1 2"18 2 457 2 860 6 535 
" " 4 " " 1 218 1 641 2 522 5 381 
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COOPERATIVE "E" 


UNIT COST OF LINES AND EQUIPMET
 

110% 110% 110%
 
PRIMARY 
 MATERIAL CONDUC. LABOR .*TOTAL'
 

150' span 1/OACSR 30 33 453 13 622 19 268 66 343
 
150' span 2ACSR 30 32 646 9 013 
 17 600 59 259
 
150' span 4ACSR 30 32 646 6 565 16 575 55 786
 
150' span I/OACSR 1 24 16,9 7 414 15 125 46 708
 
150' span 2ACSI? 1' 24 169 4 915 13 640 42 724
 
150' span 4ACSR 1' 
 24 169 3 282 12 987 40 43,6
 

BASE COST UNIT COST OF LINES
 

PRIMARY MATERIAL CONDUC, LABOR TOTAL
 

150' span i/0 ACSR 3/ 30 412 12 384 17 516 60 312
 
150' span 2 ACSR 30 29 678 8 194 16 000 53 872
 
150' span 4 ACSR 30 29 678 5 968 15 068 50 714
 
150' span 1/OACSR 10 21 972 6 740 13 750 42 462
 
150' span 2 ACSR 10 21 972 4 468 12 400 38 840
 
150' span 4 ACSR 10 
 21 972 2 984 11 806 36 762
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COOPERATIVE BASE 


COST OF TRANSFORMERS WITH LIGHTN8Nc AfESTER & "UT U
 

1 0 KVA $/UNIT }/'UNIT $/TRANSFORMER
 

5CSP 150,32 10,71 + 9 '1084
 

5CONVo 109-37 782 + 205 987
 

10CSP 167o41 1197 + 9 1206
 

1147
 

15CSP 209,72 1500 + 9 1509
 

IOCONVo 13163 942 + 205 


15CONV, 179o93 1287 205 1492
 

25CSP 254,69 !821 + 9 1830
 

25CONV. 226o'i6 1617 ± 2053 1822
 

37CONV. 306,56 2!92 + 205 2397
 

50CONVo 344,35 2462 -1 205 2667
 

IOOCONVo 571,90 4089 + 205 4294
 

164CONVo 802-57 5738 + 205 5943
 

250CONV, 1098,3 7853 + 205 8058
 

FUSE i.23 8.80 9
 

Cutout and
 
arrester 27,40 196 + 9 205
 

Combinat
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COOPEPATIVE "BASE" 

UNIT COST 

TRANSFORMERS - CSP AND CONVENTIONALS WITH EXTERNAL LIGHTNING 

ARRESTE. & CUTOUT 

MATERIAL LABOR TOTAL 

10 5KVA CSP 1 084 106 1 190 

10 5KVA CONV, 987 177 1 164 

10 IOKVA CSP 1 206 115 1 321 

10 1OKVA CONVo 1 147 190 1 337 

1 15KVA CSP 1 509 124 1 633 

1 15KVA CONV. 1 492 200 1 692 

I 25KVA CSP 1 830 142 1 972 

10 25KVA CONV, 1 822 210 2 032 

tg 37.5KVA CONV, 2 397 240 2 637 

10 5OKVA CONV. 2 667 260 2 927 

1i 100KVA CONV. 4 294 440 4 734 

!0 167KVA CONV, 5 943 470 6 413 

1 250KVA CONV. 8 058 590 8 648 



1 

Annex V 
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COOPERATIVE " E
 

UNIT COST OF LINES AND EQUIPMENT
 

Transformadores (Including external lighting arrester & cutout)
 

110% 110%
 
DESCRIPCION MATERIAL LABOR TOTAL
 

1/ 5 KVA CSP 1 192 117 1 309
 

10 5KVA CONV. 1 086 195 
 1 281
 

10 1OKVA CSP 1 327 127 1 454
 

10 1OKVA CONV. 1 262 209 1 471
 

10 15KVA CSP 1 660 136 1 796
 

15KVA CONV. 1 641 220 1 861
 

I2 25KVA CSP 2 013 
 156 2 169
 

1( 25KVA CONV. 2 004 231 2 235
 

10 37.5 CDNV 2 637 264 2 901
 

10 50KVA CONV. 2 934 286 3 220
 

10 1OOKVA CONVY 4 723 484 5 207
 

1X 167KVA CONY. 6 537 517 7 054
 

10 250KVA CONV. 8 864 649 9 513
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CONSTRUCTION UNIT BASE PRICE 

REA UNIT MATERIAL (CIFx7.08) 

U.S.$ 
POSTES CIF-P.SOMOZA 4 

25-7 21.80 154.00 

30-6 33.16 235.00 

35-5 56.32 399.00 

40-5 79.41 562.00 

CONDUCTORES /M4ILLA (+ 5% Sag-CIFx7.15) 

3/0 ACSR 220.2/Klm. 2 658.00 

I/0 ACSR 139.6/Klm. 1 685.00 

2 ACSR 92.5/Klm. 1 117.00 

4 ACSR 61.8/Klm.. 746.00 

UNIDADES (CIFx7.15) 

VAl 6.30 45.00 
VA2 12.33 88.00 
VA3 13.60 98.00 
VA4 23.72 170.00 
VA5 11.52 82.00 
VA6 20.92 150.00 
VC1 24.81 178.00 
VC2 48.57 347.00 
VC3 37.20 266.00 
VC4 69.78 499.00 
VC7 50.71 363.00 
VC8 84.70 606.00 
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COOPERATIVE BASE 

CONSTRUCTION UNIT BASE PRICE 

REA UNIT MATERIAL 

VE1-2 5.66 41.00 

VE6-2x 10.93 78.00 

VS7-2LX 14.30 102.00 

VE8x2LX 18.61 133.00 

VE12)X 12.18 87.00 

VE12-XX 18.08 129.00 

VE2-2 5.39 39.00 

F1-2 3,61 26.00 

VF1-3 4.66 33.00 

VFI-4 4.66 33.00 

VM2-11 3.18 23.00 

M2-12 5.86 42.00 

j5 1.00 7.15 

j6 1.30 9.30 

jlO 1.04 7.45 

K15C 1.05 7.50 
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BASE COST PER MILE 14.4/24.9 KV 
- 3% 4 WIRE - 500' SPAN 

OTY 
 DESC .
 /UNIT 
 MATERIAL
 

4 
 35-5 
 335 
 1340
6 
 40-5 
 399 
 2394
1 
 45-4 
 562 
 562
5 
 VC1 
 178 
 890
3 
 VC2 
 347 
 1041
1 
 VC3 
 266 
 266
 
1 
 VC4-1 
 499 
 499
1 
 VC8 
 606 
 606
11 
 VM2-12 
 42 
 462
11 
 VM1O-15 
 10 
 110
4 
 VE1-2 
 41 
 164
11 
 VE7-21x-
 102 
 102
1 
 VEl2xx 
 129 
 129
47 
 F1-4 
 33 
 1551
27 
 Bv 
 3 
 81
9 
 bv 
 2 
 1
 

SUB-TOTAL 

10,215,00
 

CONDUCTOR
 

3.0 1/0 
- 1685 - 5.055 
 3.0 3/0 - 2658 - 7,974
1.0 2 
 - 1117 - 1.117 
 1.0 1/0 - 1685 - 1.685
 
SUB-TOTAL 
 6.172 
 SUB-TOTAL 
 9.659
 

LABOR 
 6.305 
 LABOR 
 7.143
TOTAL 
 22.692 
 27.017
 



BASE .COST PER MILE 14o4/24.9 KV - 30 4 WIRE -

OTY DESC. ($/UNIT 

4 35-5 335 
6 40-5 399 
1 45-4 562 
6 VC1 178 
2 VC2 347 
1 VC3 266 
1 VC4-1 499 

11 VM2-12 42 
11 VM10-15 10 
4 VEI-2 41 
1 VE6-2x 78 
1 VEI2xx 129 

46 FI-2 26 
27 bv 2 
9 bv 2 

SUB-TOTAL 

CONDUCTOR CONDUCTOR
 

3 M. 2 ACSR - 1117 - 3.351-00 4 M - 4 ACSR ­

1 M. 4 ACSR - 746 - 746.00 LABOR 

SUB-TOTAL 4.097.00 TOTAL 

LABOR 6.o000o.00 
TOTAL 19.737° O0 

Annex V
 
11 of 23
 

500' SPAN
 

MATERIAL
 

1340
 
2394
 
562
 

1068
 

694
 
266
 

499
 
462
 

110
 
164
 
78
 

129
 
1196
 
54
 
18
 

9,640.00
 

746.00 2.984-00
 

5.081.o00
 

17o705-00
 

http:9,640.00
http:6.o000o.00
http:4.097.00
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COSTO BASE FOR MILLA - 14.41CV - 1X- 500% SPAN 

CANTIDAD DESCRIPCION 4/UNIDAD I/0 ACSR c 

4 
6 
1 
5 

3 
1 
1 

1 
11 
11 
9 
9 

18 

35-5 
40-5 
45-4 
VAI 
VA2 
VA3 
VA4 

VAG 
VM2-12 
VM10-14 
VE 1-2 
VF1-2 
bv 

335 
399 
562 
45 
88 
98 

170 

150 
42 
6 

41 
26 
3 

1340 
2394 
562 
225 
264 
98 

170 

150 
462 
66 
369 
234 

54 

SUB-TOTAL 6.388 

CONDUCTORES 

2M 1 i/0 ACSR 

Mano de Obra 

- 1685 + 3 370.00 

4 283.00 

TOTAL 14 041.00 

2 M-2ACSR ­ 1117 - 2 234.00 

Mano de Obra 4 000.00 

TOTAL 12 622.00 

2 M - 4 ACSR ­ 746 1 492.00 

Mano de Obra 3 770.00 

TOTAL 11 650.00 
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COSTO BASE POR MILLA - 3 0 - 4 HILOS-300'SPAN 

CANT. DESC. $/UNIDAD MATER t/UNIDAD MATER 
4 35-5 335 1340 4 35-5 - 1340 

8 40-5 399 3192 8 40-5 - 3192 

6 45-4 562 3372 6 45-4 - 3372 

10 VC1 178 1780 10 VC1 - 1780 

4 VC2 347 1388 4 VC2 - 1388 

2 VC3 266 532 2 VC3 - 532 

1 VC4-1 499 499 1 VC4-1 - 499 

1 VC8 606 606 1 VC8 - 606 

18 VM2-12 42 756 18 VM2-12 - 756 

18 VMIO-15 10 180 18 VM10-15 - 180 

7 VE1-2 41 287 7 VE1-2 - 287 

4 VE7-2LX 102 408 4 VE6-2x 78 312 

1 VEl2xx 129 129 1 VE 12xx - 129 

17 FI-4 33 561 13 F1-2 26 338 

48 bv 3 144 48 bv 2 96 

16 bv 2 32 16 bv 2 32 

SUB-TOTAL 15.206 SUB-TOTAL 14.839 

CONDUCTORES 

3 Millas - 1/0 ACSR 1685 - 5 055 3 M. 2 ACSR ­ 1117 -3 351 

I Milla - 2 ACSR 1117 1 117 1 M. 4 ACSR ­ 746 746 

SUB-TOTAL 6 172 SUB-TOTAL 4 097 

MANO DE OBRA 8 758 MANO DE OBRA 8 000 

TOTAL 30 136 TOTAL 26 936 

CONDUCTOR 

4 Millas - 4 ACSR - 746 2 984 

MANO DE OBRA 7 534 

TOTAL, 9(:Qq 



3372 
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COSTO BASE POR MILLA - 14.4 2 HILOS 300' SPAN
 

CANTIDAD DESCRIPCION ',/UNIDAD MATERIALES
 

4 35-5 335 1340
 
8 40-5 399 3192
 
6 45-4 562 


10 VAl 45 450
 
4 VA2 88 352
 
2 VA3 98 196
 
1 VA4 170 170
 
1 VA6 150 150
 

18 Vm2-12 42 756
 
18 VM10-14 6 108
 
12 VE1-2 41 492
 
12 VF1-2 26 312
 
32 bv 3 96
 

SUB-TOTAL 10.986
 

2 M - I/0 ACSR- 1685 - 3 370 

Mano de Obra 6 375
 
TOTAL 20 731
 

2 M 2 ACSR - 1117 - 2 234 

Mano de Obra 6 200
 
TOTAL 19 420
 

2 M- 4 ACSR - 746 1 492 

Mano de Obra 5 903 
TOTAL 18 381 
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COSTO BASE POR MILLA SECUNDARIA -300' CLARO - 3 HILOS 

CANTIDAD 


18 


36 


9 


18 


6 

54 

6 


6 


6 


12 


3 M I/0 ACSR 


Mano de Obra 


TOTAL 


3 M 2 ACSR 


Mano de Obra 


TOTAL 


3 M 4 ACSR 


Mano de Obra 


TOTAL 


DESCRIPCION 

30-6 

j5 

j6 

j10 

p 

65 

VE1-2 

F1-2 

VM2-12 

ex 

$/UNIDAD 

154 

7.15 

9.30 

7.45 

1.57 

3 

41 

26 

42 

14 

MATERIALES 

2.772.00 

257.40 

83.70 

134.10 

9.42 

162.00 

246.00 

156.00 

252.00 

168.00 

SUB-TOTAL 4 240.62 

1685 

6278 

5 055.00 

6 278.00 

15 574.00 

1117 

5800* 

3 351,00 

800.00 

13 392.00 

746 

5149 

2 238.00 

5 149.00 

11 628.00 

* Costo Estimado
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COSTO BASE POR MILLA SECUNDARIA 300' CLARO 
- 2 HILOS
 

"UNDERBUILD"
 

CANTIDAD DESCRIPCION 
 A/UNIDAD MATERIALES
 

18 jlO 7.45 134.10
 
36 j5 
 7.15 257.40
 

9 j6 
 0.30 83.70
 

6 
 p 1.57 9.42
 
54 bv 3 
 162.00
 

3 VEI-2 41 
 123.00*
 

3 FI-2 
 26 78.00
 

2 VM2-12 
 42 84
 

12 
 ex 14.60 175.20
 

SUB-TOTAL 
 1.106.82 1.107.00
 

2 M 1/0 ACSR 1685 - 3 370
 

Mano de Obra 3046 - 3 046
 
TOTAL 
 7 523.00
 

2 M 2 ACSR 1117 - 2 234
 

Mano de Obra 2600 - 2 600
 
TOTAL 
 5 941.00
 

2 M 4 ACSR 746 - 1 492
 

Mano de Obra 2293 - 2 293
 
TOTAL 
 4 892.00
 

http:1.107.00
http:1.106.82
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COSTO BASE POR MILLA SECUNDARIO 150' CLARO 3 HILOS
 

CANTIDAD DESCRIPCION 


36 30-6 


72 j5 

18 j6 


36 jlO 


12 p 

108 bv 

6 VE1-2 


6 F1-2 


6 VM2-12 


12 ex 


3 M. I/0 ACSR 1685 5 055.00 

Mano de Obra 9 092.00 
TOTAL 21 806.00 

3 M. 2 ACSR 1117 3 351.00
 

Mano de Obra 8 000.00
 
TOTAL 19 010.00
 

3 M. 4 ACSR 746 2 238.00
 

Mano de Obra 7 000.00
 
TOTAL 16 897.00
 

S/UNIDAD MATERIALES 

154 5544 

7.15 514.8 

9.30 167.4 

7.45 268.2 

1.57 18.84 

3 324 

41 246 

26 156 

42 252 

14 168 

7 659.24 
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COSTO 	BASE POR MILLA - ALUMBRADO PUBLICO
 

CANTIDAD DESCRIPCION t/UNIDAD 
 TOTAL
 

18 	 Lumin.175W 
 262 4 716 

23 j5 7.15 164.45 

8 j6 9.30 74.40 

6 jlO 7.45 44.70
 

iM 4ACSR 746 
 746
 

42 Conectores 
 1.57 	 65.94 

5 811.49 

Materiales - 5 812 

Mano de Obra 2 130 

7 942 

NOTA: 	Se suponen luminarias instaladas a 300' con el conduc­

tor piloto apoyado cada 150'.
 



COSTO BASE DE MEDIDORES Y SERVICIOS 
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15 

-

A 

120 V MRDTDORS 

112 

1, -

30 A 

120 V 

120 

30 -

2.5A 

240 V 

- D.M. 610 

ig-

15 A 

10 ­

30 A 

120 V 

120/240V 

S.W. 

31 

45 

T.C. 

----

CABLE 

ACOMET 

Duplex #6 

34 

Triplex #6 

50 

CABLE 

CONCENT 

2 

5 

TOTALES 

66.00 

100.00 

30-240V-4h 

30-400A 400y600/5A Cuad. 3/OA 

30 -
2.5A 

240 V 
- D.M. 712 155 328 1 195.00 
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COSTO BASE DE MEDIDORES Y SERVICIOS
 

SERVICIOS: MAT. M.de 0. TOTAL 

1 - Residencial 2 hilos 66.00 20.00 86.00 

1 ' - Residencial 3 hilos 100.00 20.00 120.00 

3 - Industrial 4 hilos 1 195.00 50.00 1 245.00 

MEDIDORES: 

1 - 120V-15A - 2 hilos 112.00 10.00 122.00 

1 - 120/240-30A 3 hilos 120.00 10.00 130.00 

3 - 120/240V-2.5A 4 hilos 610.00 100.00 710.00 
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UNIT COST 

SERVICES MATER M.de 0. TOTAL 

1 2 hilos Residential 66 20 86 

1 3 hilos Residential 100 20 120 

3 4 hilos Industrial 1195 50 1245 

METERS 

1 2 hilos 15 A 120 V. 112 10 122 

1 3 hilos 30A 120/240V. 120 10 130 

3 4 hilos 2.5A 120/240 610 100 710 

RECLOSERS 

3 ' 100 Amps. Tipo 14 449 319 14 768 

3 50 Amps. Tipo Hr-3 9 465 319 9 784 

3 25 Amps. Tipo Hr-3 9 465 319 9 784 

1 50 Amps. 2 400 142 2 542 

1 25 Amps. 2 400 142 2 542 

Inside house wiring 70 30 100 

Street light 5 812 2 130 7 942 
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COOPERATIVE " E 

UNIT COST OF LINES AND EQUIPMENT 

110% 110% 
SERVICES MATERIALS LABOR TOTAL 

10 2 wires Residential 73 22 95 

10 3 wires Residential 110 22 132 
30 4 wires Industrial 1315 55 1370 

METERS 

10 2 wires 15A-120V 123 11 134 

10 3 wires 30A 120/240V. 132 11 143 

30 4 wires 2.5A 120/240V. 671 110 781 

RECLOSERS 

30 100 Amps. 15849 351 16200 

30 50 Amps. 10412 351 10763 

30 25 Amps. 10412 351 1076 

1( 50 Amps. 2640 156 2796 

10 25 Amps. 2640 156 2796 

Inside house wining 77 33 110 

Street lighting 240V. #4 6393 2343 8736 
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INSTALACIONES INTERNAS CANTIDAD t/UNIDAD 

Sockets de cadena 2 5.20 10.40 

Tomacorrientes dobles 2 3.10 6.20 

Grapas 50 I.4/00P. 0.70 

Conductor de cobre 2x0 TW 60' 0.6 36.00 

Conductor de cobre 2x14 TW 30' 0.31 9.30 

Cinta aislante I2R 2.60 1.30 

OTROS 
6.10 

70.00 

INSTALACIONES INTERNAS MATERIALES MANO DE OBRA 

70 30 100 
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COST BREAKDOWN FOR COOPERATIVES "B" "C",,7 and "D" 

Single-Phase distribution lines at $1600/'mile 	 (65% Material - 25% Labor) 

Three-Phase distribution lines at $2400/mile 	 (65% Material - 25% Labor) 

112.5 KW Transformer banks at $1000/installation (90% Material - 10% Labor) 

30 KW Transformer banks at $600/installatien (90% Material - 10% Labor) 

$ 250/consumer which includes primary, secondary and (65% Material - 25% Labor) 
services requirements 

1. 	 60 miles (6)f three-phase serving three-phase loads 
where single-phase was contemplated in the ori­
ginal study. at $800/mile $48,000 

2. 	 95 miles of three-phase serving three-phase loads
 
not contemplated in the original study * at $2400/mile =$228,,000
 

3. 	 30 miles of three-phase to serve additional ir­
rigation loads within the next 2 to 3 year period at $ 2400/mile =$ 72,000 

4. 	 50 - 112.5 KW Transformer banks serving irriga­
tion loads in Coop. "B" not contemplated in the 
original study. at $ 1000/each =$ 50,000 

5. 	 20 - 112.5 KW Transformer banks to serve irri­
gation !oads in Coop, "D" not contemplated in 
the original study. at $ 1000/each :$ 20,000 

6. 	 50 - 112.5 KW Transformer banks to serve addi­
tional irrigation loads in Coop. "B" within the 
next two to three year period, at $ 1000/each =$ 50,000 

7. 	 25 - 30 KW Transformer banks to serve a salt 
industry in Coop. "C" not contemplated in the 
original study at $ 600/each =$ 15,000 

8. 	 3500 Residential and Small Commercial Consumers
 
in areas not contemplated in the original study. at S 250/each =$875,000
 



MATERIAL REQUIREMENTS 

I. $ 48,000 x 

2. 228,000 x 

3. 72,000 x 

4. 50,000 x 

5. 20,000 x 

6. 50,000 x 

7. 15,000 x 

8. 	 $ 875,000 x 

T O TA L 

0.65 

0.65 


0.65 


0.90 


0.90 

0.90 

0°90 


0.65 


=$ 31,200. 

148,000 

= 46,800 

45,000 

18,000
 

45,000
 

13,500
 

568,750
 

$ 916,250
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COST BREAKDOWN FOR COOP "A" (CAEER No. 1) 

$200/consumer in the rural areas which include ,
 
secondary and service requirements (65% Material - 25% Labor)
 

$100/consumer in the rural-urban housing deve­
lopments which includes primary, secondary and
 
service requirements (65% Material - 25% Labor)
 

1. 	 200 Residential and Small Commercial rural 
consumers at $200/each $ 40,000 

2. 	 1000 Residential and Small Commercial urban 
consumers at $100/each = $100,000 

3. 	 2 Pick-ups at $4000 each $ 8000 

4. Tools and Work Equipment $ 5,000 

Material and Equipment Requirements 

-1. $40,000 x 0.65 	 $ 26,000
 

2. $100,000 x 0.65 	 $ 65,000-

3. Pick-ups 	 $ 8,000
-

4. Tools and Equipment 	 $ 5,000
-

TOTAL 	 $104,000
 

Summary: 
Coops. "B", "C" and "D" $916,250 
Coop. "A" $104,000 

$ 1020,000 

On the assumption that non AID authorized expenditures associated with these purchases, 
will not exceed 2%, the $1,000,000 will meet the nd*t.'three year requirements of 
Coops, "A", "B", "C" and "D". 


