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DESIGN 

1) REVIEW OF PRVIOUSLY COMPLETED WORK 

The Design Report (Appendix A), details the results of a review of work 

completed by ENDE. The principle recommendations are: 

A) Power Requirement Study 

The market study prepaced by ENDE projects significant growth in 

consumption of electricity for industrial purposes. A field trip 

through the project area does not indicate much likelihood for such an
 

expansion. It is recommended that energy sales projections be based on
 

an essentially residential system with a load factor of 25% to 30%, in
 

place of the 50% projected by the ENDE market study. The peak kilowatt
 

demand projection made in the market study is appropriate, however.
 

This means that principle design decisions, such as the use of 34.5kV 

as a primary voltage, are appropriate.
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B) 	Conductor Selection
 

A change in the size of the conductor selected for the secondary (low 

voltage) system was recomnmended and has been accepted by ENDE.
 

Substitution of duplex number 2 AWG in place of the number 4 AWG 

originally Lecommended by ENDE will give better voltage regulation and 

will help protect the transformer against burn outs due to high
 

resistance secondary faults.
 

C) 	Transformers
 

Completely Self Protected (CSP) distribution transformers are
 

appropriate for this project. It is recommended that they be procured
 

with a modified time current characteristic for the low voltage
 

breaker.
 

D) 	Poles
 

It is recommended that eleven meter class six poles be used as the base
 

pole for the distribution lines rather than the ten meter class six 

recommended by ENDE. Ruling span remains at 160 meters and average 

span at 150 meters. This change in pole size will provide increased
 

clearance to ground over that originally planned.
 

2. 	DESIGN REVIEW OF 50 KILOMETER SUBTRANSMISSION LINE
 

Appendix B.
 

3. 	FEASIBILITY o THE CHIMORE SUBSTATION 

Appendix C. 
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4. 	FIELD REVIEW OF LINE STAKING
 

Appendix D.
 

5. ADDITIONAL ACTIVITIES
 

Appendix E.
 

6. 	CONTRACTS
 

A) 	Materials 

Technical specifications for materials and equipment, previously 

prepared by ENDE, were reviewed. No significant alterations were found 

necessary. Attached are copies of the following documents prepared 

under te supervision of the Specialist. 

a.l) Technical Specifications for Poles 

Appendix F. 

a.2) Contract Form for Supply of Materials and Equipment 

Appendix G. 

B) 	Construction
 

The contract form and technical specifications for project construction
 

were prepared by the Specialist and are attached as Appendix H.
 

I would like to take this opportunity to express my appreciation to Federico 

Lucero, Manager of Distribution and to Carlos Ulloa of his staff, who invested 

many personal hours in this project. I would like to thank the support staff 
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at ENDE whose efforts were essential to the timely completion of the terms of 

the contract.
 

I would like also to especially thank Conrado Camacho and Rafael Vera of SDTB,
 

who placed all of their facilities at my disposal. Particularly appreciated is
 

the unconditional use of their word processor. This gesture often required 

them to delay their own projects, but without such cooperation, it would have 

been impossible to complete the documents in this report.
 

The opportunity to serve is appreciated.
 

Y truly,
 

7/es VanCoevering, P.E.
 

/ / 



APPENDIX A
 

REVIEW OF DESIGN
 

CHAPARE RURAL ELECTRIFICATION PROJECT
 

I. 	 THE PROJECT 

1) 	Objective
 

The 	 objective of this report is to document the review of the 

project description titled Rural Electrification Project: Chapare, 

prepared by ENDE in February of 1985. This report will follow the 

format of the original. 

2) 	Description of the Project
 

The general description of the project has been altered slightly due
 

to 	 recent field work done by personnel from ELFEC. The current 

description is as follows:
 

- 49.1 kilometers of subtransmission line from San Jose to 

Villa-Tuna-'i. (May be replaced by Chimuore Substation). 

- 91 kilometers of three phase primary line at 34.5/19.9kV. 

° 
- 17 kilometers of single phase primar line at 19.9kV.
 

- 34 kilometers of secondary underbuild at 380/220 volts three 

phase and 220 volts single phase. 

- 22 kilometers of secondary line on its own poles at 380/220
 

volts three phase and 220 volts single phase.
 

- 2,875 KVA of single phase transformers. 

- 2,000 service drops and meters.
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- 550 street lighting installations.
 

- 6 	installations of sectionalizing and protection equipment.
 

3) 	Source of Power
 

The original plan for power 
supply to the project called for the
 

construction of 9 kilometers of 115kV line (part,of the Central East
 

Interconnection) from Santa Isabel to San Jose; constructicn of a 

substation at San Jose 
with a 115/34.5kV transformer and the
 

construction of 49 kilometers of 34.5kV subtransmission line from 

San 	Jose to Villa-Tunari. This plan is currently being reviewed.
 

ENDE is considering the construction of a substation which taps the 

Central East Interconnection at 
 Chimore with a 220/34.5kV
 

transformer. 
This would replace the San Jose Villa-Tari subtrans

mission line and the tap substation at San Jose. Should this 

modification be approved, the only change the otherin details of 

the project would be the addition of 8 kilometers of single phase 

distribution line from Villa-Tunari to Padresama.
 

4) 	Market Analysis
 

It was not possible to verify 
in detail the census of potential
 

consumers, but the following observations were made during field
 

trips to the project area:
 

4a) 	Residential Class
 

There is considerable residential construction activity going on
 

in the project area, especially around Sinjota and Chimore as 
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well as around Samusabet and Eterazama. In addition to
 

construction activity, many of the more primitive residences are
 

being replaced with more permanent construction. It is very
 

probable that the census undertaken by ELFEC could be
 

conservative in its count of potential residential users due to
 

this rapid growth.
 

4b) Commercial/Institutional Class
 

This class consists principally of hotels and institutions such
 

as schools, neither of which are demonstrating the growth
 

indicated by the residential class. Many of the hotels, which
 

are principally located around Villa-Tunari, have been closed 

due to the reduction in tourism in recent years. This loss is 

balanced somewhat by the increase in the number of small 

comercial locations, such as stores, in the areas where 

population growth is substantial. 

4c) Industrial Class
 

This class is composed principally of small industries linked to
 

agricultural activity, such as rice mills and saw mills. As a
 

class it has practically disappeared due to the redirection of
 

financial resources to the coca/cocaine industry in recent
 

years. Those installations which remain are very primitive,
 

operate sporadically and do not represent an electrical demand
 

of any importance.
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In the future this class could become important given the
 

potential for growth in the area. With the construction of
 

roads which will tend to reduce transportation costs and the
 

development of an agricultural industry not based on illicit
 

drug traffic, it is possible that there could be a substantial
 

growth in processing plants for various products, as well as in
 

irrigation installations.
 

4d) Energy Usage
 

As indicated above, the estimate of number of residential users
 

is probably conservative. The estimate of monthly energy
 

consumption per residential user is reasonable. The combination
 

of these two factors will yield an underestimation of the
 

residential load. It is difficult to provide figures, but from
 

experience on other projects of a similar nature it is possible
 

that residential load could be underestimated by from 50% to
 

100%.
 

On the other hand the projection of industrial use is
 

optimistic, especially for the first years, by nearly 90%. The
 

projections of industrial use contained in the 
ENDE document
 

could be realized if the development of alternatives to the
 

cultivation of coca is successful.
 

The projection for the commercial/institutional class is
 

reasonable for future years, but probably optimistic by about
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30% for the early years of the project. The projection for 

energy usage due to street lighting is underestimated by about
 

20%, due to the change in the projected number of lighting 

installations.
 

With these observations it is possible to prepare a revised load
 

forecast for the project. Due to the reduced importance of 

industrial loads, it is estimated that 
the principal use of
 

energy for all classes will be for lighting, comfort and food
 

preservation. This will result in a system with peak lcad
 

occurring during the early hours of the night, from 7:00 PM to 

10:00 PM. Annual load factor will be around 25%. The results 

of this analysis are summarized in the following table.
 

It is apparent that, in spite of the reduction in total kilowatt
 

hour sales, peak demands are not notably different from those 

contained in the ENDE 
report. This is due to the difference
 

between a system based on industrial load, with a high load
 

factor, and one based on domestic consumption with its resulting
 

low load factor. The previous projection had been based on a
 

load factor of approximately 50%, far too high for this system.
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Load Forecast
 
Consumer Class Year 1 Year 2 Year 5
 

Residential:
 

Customers 2905 3290 5656
 
Kwh/month 49 52 62
 
Mwh/year 1708 2053 4208
 

Industrial:
 

Customers 45 48 60
 
Kwh/month 1000 1000 1000
 
Mwh/year 540 576 720
 

Commercial:
 

Customers 170 181 
 319
 
Kwh/month 212 212 212
 
Mwh/year 432 460 812
 

Street Lighting
 

Units 500 500 600
 
Kw/month 41 41 
 41
 
Mwh/year 246 246 295
 

Total Sales-Mwh/year 2926 3335 6035
 
Losses (9%) 263 300 543
 
Total Purchases Mwh/year 3189 3635 6578
 
Peak Demand 1456 Kw 1660 Kw 3000 Kw
 

Load Factor 25% 25% 25%
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5) 	Construction Cost Estimates
 

The construction cost estimates presented in 
the ENDE report were
 

based on U.S. market prices from 1984. There has not been a
 

significant increase in cost during the recent 
years. On the
 

contrary, in some 
categories there have been price reductions. For
 

this reason, the cost estimates previously prepared are considered
 

appropriate.
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ELECTRICAL AND MECHANICAL DESIGN
 

II. 

1) 	 Standards
 

System designs prepared by ENDE in 1934 were based 
 on REA design 

standards publications dating from the 1970's. These have since 

been replaced by new editions with significant changes. It is
 

recommended that ENDE obtain up-to-date design standards
 

publications for its future projects.
 

2) 	Electrical Design
 

2a) Selection of Primary Conductors
 

An 	 economic analysis of conductors was prepared to verify the 

sizes selected by ENDE.
 

The 	largest conductor that can be used without need for heavy
 

construction framing is 1/0 AWG ACSR. Breaking load for this 

conductor is 4,280 lbs., and structure type VCl is limited to 

conductors with breaking strengths of less than 4,500 lbs. In 

addition the maximum span limited by structure strength for the 

11 meter class 6 base pole is 180 meters for 1/0 conductor. 

This is an cptimum result for a 160 meter ruling span and larger 

conductors would require class 5 poles or shorter ruling spans, 

both of which have substantial economic disadvantages. It is
 

therefore, established that 1/0 conductor is the largest which 

will be analyzed. In the same 
fashion it can be determined
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that, for mechanical reasons, the smallest practical conductor
 

for this project would be N06 AWG ACSR.
 

The conductor analysis was prepared utilizing the following
 

assumptions:
 

Conductor Cost: $2.40 US/KG
 

Loss Cost:
 

Demand Losses: $1,500 US/KW
 

Energy Losses: $10.00 US/MWH
 

Load Factor: 30%
 

Present Worth Factor: 6.7 (this is applied only to the annual
 

cost of energy)
 

The results are presented in the attached graph. It is apparent
 

that No 6 ACSR conductor has an economic limit of approximately
 

540KW. Given the potential for load growth in the area, use of
 

this conductor is not recommended.
 

N0 2 AWG conductor has a very small range of economic
 

preference, that is from 875 to 940 kW. Its use is not
 

recommended.
 

The conductors which have the 
 largest range of economic
 

preferance are N 4 AWG ACSR and N° 1/0 ACSR. This analysis
_ 
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confirms the selection of these conductors for use in primary
 

lines.
 

2b) Insulators
 

The insulators selected by ENDE for use in 34.5/19.9kV lines are
 

of the pin type ANSI class 56-3 for tangent structures, and
 

strings of three ANSI 52-3 suspension insulators for deadends.
 

Spool insulators ANSI 53-2 are specified for the neutral. The
 

selection of these insulators is appropriate for the altitude
 

and the voltage level. It should be noted that ANSI 56-3
 

insulators require a longer pin shank to provide necessary
 

clearance from the lower insulator skirt to the crossarm, and
 

also have a greater skirt diameter than the ANSI 56-2 insulators
 

used by ENDE for their 24.9/14.4kv system. This means that it
 

will not be possible to interchange insulator pins between
 

systems of the two voltages, even though both insulators have
 

the same pin thread diameter. It will be necessary to take
 

special care in the design of double insulator structures for
 

light and medium angles to avoid interferances between the
 

skirts of these larger diameter insulators.
 

2c) Voltage Levels
 

The nominal volcages selected for secondary service are those 

which are standard in Bolivia, that is 380/220 volt three phase 

and 220 volt single phase.
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Voltage regulation limits selected are reasonable for a system 

in the final phases of its development. It should be expected 

that voltage drops during the initial phase would be lower due 

to the lighter loads.
 

2d) Voltage Drop Calculations
 

Studies of voltage drop weLe prepared both for the system fed
 

from San Jose as well as the alternate system utilizing a
 

substation in Chimore. As indicated in the attached report,
 

(Appendix C) both alternatives have sufficient capacity for
 

phase I of the project, although the use of the Chimore station
 

feed gives important advantages for future expansion.
 

2e) 	Secondary System
 

The use of duplex, triplex and quadraplex conductors for
 

secondary systems is common all over the world and is 
quite
 

justified here. The use of insulated conductors such as duplex,
 

triplex and quadraplex will give better reliability of service,
 

since contact with trees or houses will not necesarily cause an
 

outage. This is appropriate for a project area consisting of
 

tropical rain forest with a number of developing communities.
 

Unfortunately, the conductor size originally chosen the
for 


secondary system is too small to give adequate service. 
Voltage
 

drop calculations for distributed load indicate 
that a total
 

load of on.y 5 KVA is enough to produce 5% voltage drop at the
 

end of 
 a
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secondary sector of 350 meters. Since it is common to feed two
 

or three sectors from the same transformer, this would imply
 

that the maximum permissable transformer size would be 10 to 15
 

KVA. This is too small to provide for any future growth.
 

The majority of complaints for bad service are due to poor
 

voltage regulation, and undersized secondary conductors are the
 

N0
principle cause. The use of 4 AWG conductor for this
 

application will provide very poor regulation, especially for
 

motor loads such as refrigerators, fans, etc., which have
 

significant starting currents.
 

A simple voltage drop study indicates that N0 2 duplex could
 

serve a maximum load of 8.3 KVA per sector and 1/0 a maximum
 

load of 13.2 KVA, for a given 5% maximum voltage drop. The
 

° 
additional costs for 45 kilometers of N 2 duplex or No 1/0
 

duplex are $14,000 U.S. and $40,000 U.S., respectively (assuming
 

the cost of duplex to be $3.50 per kilogram). The greater
 

weight of No 1/0 duplex (almost 2.5 times as heavy as N0 4) will
 

give construction dificulties, which would cause additional
 

increases in cost. No 2 AWG duplex weighs only 50% more than N
0
 

4 and should not give problems in installation.
 

It is recommended that No 2 AWG duplex and quadruplex be
 

considered minimum sizes for the secondary system since this
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will permit the deveopment of a more acceptable service. The
 

length of secondary sectors should be limited to 350 meters
 

maximum.
 

It is recommended that the duplex and quadraplex conductors be
 

ordered with high density polyethelene insulation instead of low
 

density polyethelene. High density polyethelene has greater
 

mechanical strength than low density, which will give better
 

immunity to short circuits caused by scrapes against buildings
 

or trees.
 

Recent communications from ENDE indicate that these recommenda

tions are being implemented.
 

2f) Service Drops
 

N0
The use of 8 AWG duplex for service drops is acceptable,
 

given that the typical customer in the project area will have a
 

usage of less than 50 kilowatt hours per month. High density
 

polyethelene insulation is recommended for service drop
 

conductors for the same reasons as indicated above for secondary
 

circuits.
 

It should be noted that a change in the method of construction
 

of the service drop is recommended. In previous projects the
 

service drop duplex is connected to a concentric service
 

conductor without the use of a weatherhead or drip loop. This
 

has resulted in a high incidence of short circuits at the
 

junction. It is recommended that this practice be modified to
 

include a weatherhead in the form of an inverted U-bend in the
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service mast and the use of a generous drip loop in the service
 

conductor itself.
 

2g) Distribution Transformers
 

Due to the cost of the auxiliary equipment and its weight,
 

especially at 34.5kV, it is recommended that distribution
 

transformers be of the completely self-protected (CSP) type
 

instead of the older conventional type.
 

ELFEC, the distribution company responsible for operation and
 

maintenance of the project, has advised of problems with
 

premature failure of CSP transformers. Normally a prematurely
 

failed transformer is found to have failed due to
 

over-temperature (burn out). This condition is normally caused
 

by overload, but in many of the cases investigated, the served
 

load has been within the capacity of the transformer.
 

A study of short circuit currents was made and appears to
 

indicate another problem. Distribution transformers generally
 

have an impedance of approximately 2%. This impedence in
 

conjunction with the impedance of the system is sufficiently low
 

to deliver a short circuit current of approximately 40 times
 

nominal current for a short circuit at the low voltage bushings.
 

This is sufficient to trip the thermal breaker on the low
 

voltage side of a CSP transformer. Fault current diminishes
 

rapidly with aistance from the transformer. For example, fault
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current at the end of a 350 meter secondary circuit consisting 

of N_ 4 duplex is approximately 220 amperes, regardless of the 
capacity of the transformer. This is only 3 times nominal
 

current for a transformer of 15 KVA. 
 This level of current is
 

not sufficient to trip the low 
voltage breaker, but it is
 

sufficient to burn out the transformer after a prolonged time.
 

The use of N_ 2 AWG duplex for secondary runs increases the
 

available fault current to 320 amperes, 4 times
or nominal
 

current. Although this is a marginal level, it should trip the
 

breaker.
 

It is apparent that unde:sized secondary conductors 
 can
 

introduce 
problems with premature failure of transformers, as
 

well as producing poor voltage regulation. As well as using
 

larger secondary conductors, it is recommended that CSP
 

transformers be ordered with a modified curve for the low
 

voltage circuit breaker as indicated in the short circuit study
 

attached as Appendix E.
 

3) Mechanical Design
 

3a) General Conditions
 

The light loading district of the NESC is appropriate for use in
 

the Chapare region. 
 NESC Grade C construction is also
 

appropriate. 
 REA Bulletin 160-2 should be used for mechanical
 

design of distribution lines. 
 The editions of Bulletin 160-2
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and the NESC in ENDE office are outdated. New editions were 

obtained and used for the re-design documented here.
 

The line-to-ground clearance to be used in spotting should be 

that indicated for "areas subject to cultivation". The 

clearance for lands "along rural roads" should not be used. 

This last clearance designation was developed for situations 

wherein the limits of the road right of way are marked with a 

continuous fence, and by this manner the general purpose use of 

the right-of-way is not permitted. This situation does not 

exist in the Chapare where there are no right-of-way fences and
 

areas close to the road are as susceptible to development as any
 

other.
 

3b) Mechanical Calculations for Conductors 

Sag and tension calculations for conductors have been prepared 

utilizing out of date information which did not take into 

account long term creep of a conductor. This fact caused an 

error of approximately 50 centemeters in the ruling span sag
 

calculation. A majority of the project has been staked
 

utilizing the erroneous calculation, with a ruling span of 160 

meters, a ground clearance of 6 meters and a base pole of 10 

meters in length. In order to re-utilize the existing staking,
 

new staking tables were prepared taking into account conductor
 

creep, with a ruling span of 160 meters, ground clearance of 6.5
 

meters and an 11 meter base pole. This has yielded the
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necessary result, that is a project which fulfills the chosen 

criteria while it preserves the majority of the previously 

prepared staking. 

3c) Mechanical Calculation of Structures
 

As indicated above, it is recommended that the base pole be
 

changed from 10 meters to 11 meters. This does not imply
 

significant limitations on the structures since the horizontal
 

span limit for 11 meters class 6 poles is 170 meters for 1/0
 

ACSR conductor. This is the same as the horizontal span limit
 

for the previously used 10 meter class 6 pole.
 

The change from N 4 duplex to N° 2 duplex should also not have
 

an important effect, since the horizontal span limit for an 8
 

1/2 meter class 7 pole is in excess of 200 meters with No 2
 

duplex.
 

3d) Guys and Anchors
 

The use of galvanized 5/16" EHS strand is adequate for guys on
 

this project.
 

It is recommended that anchors of the expansion type not be used
 

for this project due to probable soil conditions in the Chapare.
 

The traditional treated log anchors, construction type F2-1, are
 

recommended as these provide greater soil contact area and
 

reducing soil pressures. Soils in the Chapare are principally
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poorly consolidated alluvial seaiments subject to saturation
 

during the wet season. This combination is perhaps the poorest
 

possible from the standpoint of anchoring efficiency, and calls
 

for 	a large area anchor.
 

4) 	System Prote-tion
 

The locatior and specification of protective devices recommended for
 

the project is included in Appendix E.
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APPENDIX B
 

DESIGN SUMMARY
 

SAN JOSE VILLA TUNARI SUBTRANSMISSION LINE
 

GENERAL INFORMATION 

The San Jose Villa Tunari subtransmission line will be the power source for the
 

Chapare Rural Electrification Project. From the step down substation at San
 

Jose, the line crosses the steep inclines of the Cordillera Del Tunari towards
 

the village of Villa Tunari where the Rural Electrification Project begins.
 

The voltage of the subtransmission line will be 34.5/19.9kv, and its length 

approximately 50 kilometers. The route of the line generally follows the route 

of the Cochabamba-Chapare Highway.
 

DESIGN CRITERIA
 

A. The line will be designed for NESC light-loading conditions, that is for a
 

wind-loading of nine pounds per square foot (44KG/M 2 ) without ice at a 

temperature of 32°F (0°C).
 

B. The design conditions used will be those specified in Bulletins 62-1 and 

160-2 of the Rural Electrification Administration (REA) and the National
 

Electrical Safety Code (NESC) of the United States. The line will be
 

designed to NESC Grade B construction. Ground clearances will be according
 

to the NESC for the terrain classification, "other areas accessible
 

tovehicles", except when it can be established without doubt that an area is
 

accessible only to pedestrians.
 



CONDUCTOR SELECTION
 

Voltage drop calculations indicate that the smallest conductor that can provide
 

satisfactory service 
(for fifth year load) is 4/OACSR. Increases in conductor
 

size do not improve voltage drop until impractical conductor sizes are reached.
 

This is due to the increasing importance of the reactive portion of the
 

impedance as the resistive portion is reduced.
 

An economic conductor analysis was prepared utilizing the following
 

assumptions:
 

Load: 3200 KVA
 

Loss Costs:
 

Demand $ 1500 U.S. /Kw 

Energy $ 10 U.S. /1Mwh 

Cost of Conductor: $2.40/Kg 

Loss Load Factor: 30% 

Present Worth Factor: 6.7 

(energy cost only) 

Results are:
 

Conductor Losses in 50Km Cost of Conductor Cost of Losses Total Cost
 

2/0 189 Kw $ 94,636 $ 316,780 $ 411,416
 

4/0 119 Kw $ 144,562 $ 199,453 $ 344,015
 

266.8 MCM 95 Kw $ 
181,500 $ 159,227 $ 340,727
 

397.5 M-M 63 Kw $ 270,468 $ 105,592 $ 376,060
 

The difference in total cost between 4/0 and 266.8 MCM is less than 1.5% and
 

the two conductors can therefore be considered equivalent in longterm cost.
 

The difference in initial cost between the two conductors is almost $40,000, or
 

25% in favor of 4/0. It is therefore recommended that the San Jose villa
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Tunari line be constructed of 4/0 ACSR. As this line will feed directly (no
 

intervening transformer) into a distribution system, it is recommended that a
 

neutral conductor of 1/0 ACSR be included and run continuously with the phase
 

conductors.
 

DESCRIPTION OF THE AREA
 

The San Jose Substation is located near the Rio San Jacinto on the eastern
 

slopes of the Cordillera Del Tunari. The climate is categorized as
 

sub-tropical. Annual precipitation levels vary from 2,000 milimeters at San
 

Jose to 4,000 milimeters at Villa Tunari. Temperatures vary from 100C to 300C.
 

Terrain is extremely broken, with variations in elevation of hundreds of meters
 

in a 500 meter span. Soil is unstable due to the extremely high rainfall, and
 

landslides, mudslides and other earth movements are common.
 

SAG AND TENSION CALCULATIONS
 

Conductors have the following characteristics:
 

Phase Neutral 

Size 4/0 AWG 1/0 AWG 

Stranding 6/1 6/1 

Type ACSR ACSR 

Code Word Penguin Raven 

Diameter 14.31 mm 10.11 mm 

Unit Weight 433.4 Kg/Km 216.2 Kg/Km 

Breaking Strength 3795 KG 1932 Kg 

*Resultant Loaded .8389 Kg/m .5691 Kg/m
 

*Includes K=.0745 Kg/m
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Limiting conditions are:
 

Maximum loaded tension 50% RBS
 

Maximum unloaded tensions
 

Initial conditions at 00C 33%
 

Final conditions at 00C 25%
 

Sags and tensions are calculated utilizing stress strain curves developed by
 

the Aluminum Association of the United States and take into account the effects
 

of creep after ten years at 150C. Ruling span was selected after a review of
 

the profile and the calculation of span limits of structures, taking into
 

account the difficulty of obtaining poles longer than 15 meters.
 

Sag and Tension Calculations 

Conductcr: 4/0 ACSR - 5/1 - "Penguin" 

Ruling Span: 300m 

Initial Final
 

Temp. Loading Tension Sag Tension Sag
 

°C 
 Kg m. Kg m
 

0 0 1128 4.26 (947) 5.16
 

0 LLD 1542 6.18 1445 6.54
 

200 0 952 5.13 811 6.08
 
500 0 806 6.09 687 7.08
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Conductor: 1/0 ACSR-6/1 "Raven"
 

Ruling Span: 300m.
 

Initial Final
 

Temp. Loading Tension Sag Tension Sag
 

°C Kg m 
 K9 m
 

00 0 561 4.35 473 5.16
 

00 LLD 893 7.14 876 7.29
 

200 0 475 5.13 405 (6.08)
 

500 0 400 6.08 343 7.08
 

The controling sag for the 1/0 conductor has been taken to be equal to the sag
 

at 200C of the 4/0 conductor. In this fashion, appropriate spacing will be
 

maintained between the phases and the neutral conductor.
 

D a to the low electrical load in relation to the thermal capacity of the line,
 

the maximum working temperature has been assumed to be 500C. Line capacity is
 

limited by voltage drop conditions to such a degree that it is unlikely that
 

the conductor temperature will exceed significantly the ambient temperature.
 

CLEARANCES AND SPACINGS
 

A. Conductor to Ground Clearance
 

Table 11-4 of REA Bulletin 160-2 was utilized to determine line to ground
 

clearances. The basic clearance for the San Jose via Tunari line will be
 

6.7 meters for phase conductors and 5.5 meters for neutral conductors, both
 

measurements determined from the 500C hot curve of the conductor.
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B. 	Phase Spacing
 

The equation governing phase to phase spacing from the NESC is:
 

2
 
D = 7.38 (H-0.0076(kv))


Where:
 

D = final unloaded sag 200C
 

H - phase to phase spacing in meters
 

kV = 34.5
 

This equation is applied only to distribution lines (voltages less than 

50kv) and should therefore be considered as a minimum. Another equation 

used for transmission lines is, for the light load district:
 

D = 2.48 (H = .0076(kV))
2
 

This equation can be extremely conservative, especially for areas that are
 

not susceptible to galloping oscillations as is the region under
 

consideration. For the purposes of this line, which 
 is neither
 

distribution nor transmission, the following equation will be used. This
 

utilizes the equation of the NESC modified by the factor of experience 

included in REA Bulletin 62-1, that is F=1.15.
 

2
 
D = 5.58(H -.0076(kV))


This gives the following limiting spans:
 

For structure type TH1D-470 meters
 

For structure type THIE-614 meters
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C. 	Sp.±ing Between Phase Conductors and Neutral
 

Due to the differences in size and sag between phase and neutral
 

conductors, Rule 235G of the NESC applies. In its appropriate part it
 

requires a vertical spacing at the support of 1.02 meters between the
 

neutral and the phase position. This requirement is fulfilled in all of
 

the proposed structures.
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INSULATION
 

The typical insulator for 34.5kV lines is the pin insulator ANSI Class 56-3
 

whose characteristics appear below:
 

Flashover Voltage
 

60 Hz Dry ............... 125kv
 

60 Hz Wet................ 80kV
 

Positive Impulse ........ 200kV
 

Negative Impulse ........ 265kV
 

Critical Distances
 

Leakage Distarne ........ 53 cm
 

Dry Arcing Distance ..... 24 cm
 

The influence of altitude serves 
to reduce these values according to the
 

factor derived from the equation:
 

F = .0345B
 

Where: B = atmospheric pressure in inches of mercury
 

The altitude at San Jose is approxiamtely 2,000 meters and at Villa Tunari
 

approximately 300 meters. Due to the de-rating factor, the actual
 

insulation level varies from 81% of nominal 
at San Jose to 100% at Villa
 

Tunari. Given the recommendation of REA to maintain an insulation level of
 

90% of nominal, and of the tropical conditions of the area it is
 

recommended that insulators of ANSI Class 56-4 used for this
be line.
 

Characteristics of this insulator are as follows:
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ANSI 56-4 Insulator 

Flashover Level At Sea Level At 2000 Meters % Compared to ANSI 56-3 

60 Hz Dry 140 KV 113 KV 90% 

60 Hz Wet 95 KV 77 KV 96% 

Positive Impulse 225 KV 182 KV 91% 

Negative Impulse 310 KV 251 KV 95% 

The neutral insulator will be the normal ANSI Class 53-2. Deadend strings will
 

be composed of three units of ANSI 52-3 suspension insulators.
 

MAXIMUM LEVEL GROUND SPANS
 

The maximum level ground span is calculated for a given structure from the 

following equation:
 

H=S hc 	 -6,71 

DWhere: 


S Ruling span 

hc = Height of conductor at the support 

D = Ruling span sag at 50°C final unloaded 

For poles of various lengths in THlD and THIE structures
 

Pole Maximum Level Ground Span
 

11 m 188 m
 

12 m 218 m
 

13.5 m 	 250 m
 

14 m 260 m 

15 m 280 m 
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SPANS LIMITED BY STRUCTURE STRENGTH 

A. Vertical Span
 

The crossarm used for THID and THIE structures has section demensions of 

12cm by 15cm.
 

The limiting vertical span is calculated according to the equation: 

V = 

4WL 

Where: 

M = Resistive moment of the crossarm 

b(d3 - a3 )f
 

600d
 

b = 12 cm 

d = 15 cm 

a = 2 cm (diameter of bolt hole) 

f = 550 KG/cm2 - fiber strength 

A = Weight of insulator and hardware 

= 16 Kg 

W = Unit weight of conductor
 

= .433 Kg/m
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L = Moment arm of crossarm 

= 95 cm for THID 

= 120 cm for THIE 

Limiting vertical spans are: 

THID - 1464 m 

THIE - 1151 m 

B. 	Horizontal Spans
 

The insulator-pin assembly has lateral strength of 1363Kg
 

(3,000 lbs.). The following equation, vahich includes a
 

safety factor of 2 applies.
 

1363 - 4T sin(0/2)
 

H = 88D
 

Where:
 

D = Diameter of conductor = .01431 m 

T = Loaded tension 

= 1542 Kg.
 

, = Horizontal line angle, degrees
 

H = Maximum horizontal span
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The following table is prepared:
 

Angle Limit Span Two Insulators
 

One Insulator
 

0 
 1082 m. 2165 m
 

100 655 m. 1738 m.
 

° 
20 232 m. 1314 Il.
 
300 
 - 897 m.
 

350 
 692 m.
 

Structures with one insulator per phase should be used for angles from 0 to 100 

and structures with two insulators per phase should be used for angles from 100 

to 35 . For line angles greater than 35 , deadend structures should be 

utilized. 
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The equation for maximum horizontal span for structures without X bracing is:
 

M 

H =6 

- 4(44) (h)2 (2d-a) 

2PL 

Where: 

P 

M = Resistive moment of pole - 17 M 

h = Height of the crossarm, m. 

d = Diameter of the pole top, m. 

a = Diameter of pole at groundline, m. 

P = Unit load of conductors, Kg/m 

L = Effective moment arm, m. 

= 44 (3D1 + D2 ) 

L 

D1 = Diameter of phase conductor, m. 

D2 = Diameter of neutral conductor, m. 

= 44(3Dlh + D2 (h - 1.0)) 

P 

-13,1
 



3Zt 

d d,-ameter of~e.fe, a -'aJ1 

f = fiber strength of wood (550 Kg/cm2 for pine or
 

800 Kg/cm2 for eucaliptus)
 

The question of what poles will be used on the project, and therefore what span
 

limits will apply is 
complex. ANSI standards for pole dimensions and fiber
 

stress apply only to the pole types commonly used in the USA, mainly pine and
 

fir. Eucaliptus, frequently used for 
distribution poles in Bolivia, is not 

covered at all. Other national standards which do cover Eucaliptus are not 

compatible with ANSI. Thus, for purposes of illustration, the following 

calculations will be based on ANSI standards for Class 4 Southern Pine poles.
 

The calculations should be redone if it is decided to use Eucaliptus poles.
 

Pole dimensions for Class 4 Southern Pine Poles are:
 

i m. 12 m. 
 13 m. 15 m.
 

Diameter-poletop 1.9cm. 
 16.9cm. 16.9cm. 16.9cm.
 

Diameter at 1.8m
 

from Butt 25.8cm. 26.9cm. 28.3cm. 29.6cm.
 

Groundline location 
 1.8m. 1.85m. 1.95m. 2.1m.
 

Groundline diameter 25.8cm. 26.9cm. 28.1cm. 29.3cm.
 

Fiber strength is assumed similar to that of pine, that is 550 Kg/cm2.
 

Eucaliptus fiber strength is 800Kg/cm2
 , but pole dimensions are usually reduced
 

to compensate. 
Thus limits should be similar.
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Limit spans are:
 

Pole 11m. 12m. 13,5m. 15m.
 

Span 183m. 183m. 183m. 183m.
 

These spans are not adequate for the project.
 

The addition of X-bracing will increase horizontal span limits. The equations
 

governing the application of X-bracing are detailed as follows:
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The equations for determining spans for different types of wood H-frame
SLructures are given on Pages XIII--22 to XIII-25. 
All units should be
consistent. 
 The following abbreviations apply:
 

F = 
wind pressure on a cylindrical surface, Pa 
(psf).
FS = presumptive skin friction value, Pa 
(psf).

HS = horizontal span, m (ft.).

Ma 
= moment capacity of crossarm.
 
MN = moment capacity at 
the indicated location, N-m (ft-lb.),
includes moment reduction due to 
bolt hole, i.e., 
MN Mcap-Mbh.
OCF = overload capacity factor.
 
RN = reaction at 
the indicated location, N (lbs.).
VN = induced axial force at 
the indicated location, N (Ibs.).
Wc (plus ice, if any), 


= weight of conductors 

N (lbs.).
Wg = weight of OHGW (plus ice, 
if any), N (lbs.).


=
Wp weight of pole, N (lbs.).

Wt = total weight equal 
to weight of conductors (plus ice, if any)-
Wc, plus weight of insulators- li.
 
VS = vertical span, m (ft.).
 
dt diameter of pole at 
top, m (ft.).


dbt = diameter of pole at butt, m (ft.).
davg = average diameter of pole between groundline and butt, 
m (ft.).
dn = diameter at location "n", m (ft.).

fs= calculated skin friction value, Pa 
(psf).

hn = length as indicated, m (ft.).

Pt = 
 total horizontal force per unit length due to 
wind on the
conductors and overhead ground wire, N/m (lbs/ft.).

s distance as shown, m (ft.).
 
U dummy variable.
 
V = dummy variable. 

=wc 
 weight per unit length of the conductors (plus ice, if any),
N/m (lbs/ft.).

Wg 
 weight per unit length of overhead ground wire (plus ice,
if any), N/m (lbs/ft.).
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, ,.... L,*.-.J-2-. ,& A7j~A A 

STRUCTURE 2 
(Figure XIII-18) 

[(OCF) (F) (Yi) 2 (2dt + db))
 
HSB = MB - 6 2 
 /(OCF)(Pg) (yl) Eq. XIII-14a
 

( (OCF)(F)(y) 2(2dt +de) (OCF)(Pt)(yHSE ME- 6 / O)
2 Eq. XIII-14b
 

= (OCF)(F)(h-x°)(xj)(dt +d )1/ (OCF)(pt) (xj) 

HSA = IMA 2 2 Eq. XIII-14d
 

For crossbrace:
 

f
HSx 1125,800(b) -2(OCF)(F)(h-xo) 2(2dt +dc)/6l/(OCF)(Pt)(h 2) (Metric) 

J Eq. XIII-14e 
HSx = 128,-300(b) -2(OCF)(F)(h-xo)2(2dt +dc)/6l/(OCF) (pt)(h 2 ) (English) 

J Eq. XIII-14f 

For uplift: 

HS(pt)(h 2 ) -VS(wg)(b) -1.5VS(wc)(b) = WI(b) +Wp(b) +X-Y Eq. XIII-14g
 

For bearing:
 

HS(pt)(h 2) +VS(wg)(b) + 1.5VS(wc)(b) = W2 (b) -W (b)+X-Y Eq. XIII-14h 

where: 
 4 

V1 = Fs(D) (davg)7/OCF 1 B B' 

= (Irdbt 2 /4)(Qu)/OCF y
W2 

=X (F)(h-xo)(dt +dc)(Xo) E Y 

Y " 2(F)(h) 2 (2dt +da)/6 

h 
 h2 hl
 

FIGURE XIII-18 _- 

-A 
 A' 
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The compression limit of the X-bracing is given by:
 

FT2 F
 

Where:
 

E = Modulus of Elasticity
 

I = Minimum moment of inertia of the section
 
4
 

bd3 
= 2160 cm 

12
 

1 = Free length
 

= 370 cm. for THlD
 

= 470 cm. for THiE
 

b = 15 cm
 

d = 12 cm
 

Pcr = 19,777 Kg for THID
 

Pcr = 12,256 Kg for TMHE
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The table of values is:
 

Structure - THID 

Class 4 poles 

Poletop diameter: 16,9 cm. 

Y = 2,0 m. 

Pt = 2,3338 Kg/m. 

Pole 

1rm. 

12m. 

13.5m. 

15m. 

Burial Depth 

1.8m. 

1.85m. 

1.95m. 

2.1m. 

dA-cm 

25.82 

26.88 

28.12 

29.31 

de-cm 

18.82 

18.82 

18.82 

18.82 

dd-C;& 

21.9 

21.9 

21.9 

21.9 

d-Cm 

24.09 

24.11 

24.55 

24.9 

Y5kR 

1.56 

1.56 

1.56 

1.56 

Xo-A 

2.22m. 

2.82 

3.68 

4.58 

XI-M 

1.78m. 

2.13m. 

2.67m. 

3.12m. 

Structure - THIE 

Class 4 poles 

Poletop diameter: 16.9 cm. 

Y = 2.0 m. 

Pt = 2.3338 Kg/m. 

Pole 

llm 

12m. 

13,5m. 

15m. 

Burial Depth 

1.8m. 

1.85 

1.95m. 

2.1 m. 

dA-Cm 

25.82 

26.88 

28.12 

29.31 

dE-CA 

18.82 

18.82 

18.82 

18.82 

dD- CM 

22.7 

22.7 

22.7 

22.7 

dc -C 

24.12 

24.6 

25.04 

25.41 

oym 

1.56 

1.56 

1.56 

1.56 

X- I" 

1.74m. 

2.3m. 

3.16m. 

4.04m. 

X1- M 

1.46m. 

1.85m. 

2.39m. 

2.86m. 
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Limiting spans for X-braced structures with Class 4 poles-are:
 

THIE Structure
 

Span limited by bending strength at point:
 

Pole A D 
 E X-brace
 

11 m. 1087 869 486 840
 

12 m. 915 670 486 789
 

13.5m. 747 500 486 727
 

15 m. 650 403 486 679
 

THID Structure
 

Span Limited by bending strength at point:
 

Pole A D E X
 

llm. 843m. 632 483 m. 1177
 

12m. 740m. 514 486 m. 1112
 

13,5 m. 638m. 394 486 m. 1022
 

15m. 570m. 324 486 m. 957
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C. 	Base Pole Selection
 

The selection of a base pole is a complex process involving consideration
 

of the limit values calculated previously, as well as the availability and
 

relative cost of poles of various lengths. The nature of the terrain to be
 

crossed is an important factor also. Experience has indicated some
 

approximate ratios to aid in this process.
 

In terrain as rough as that crossed by this line, ruling span can be
 

substantially longer than maximum level ground span for the base structure.
 

A suggested value for ruling span is 120% of level ground span. By the
 

same token, the structure limit for the base structure should be 30% to 50%
 

greater than ruling span. It is also necessary for the vertical span limit
 

to be twice the horizontal span limit. The phase to phase clearance limit
 

should not be less than 150% of the ruling span. Observance of these 

ratios will result in maximum useage of the base structure, which minimizes
 

special structure designs.
 

The 	 THID 11 or 12 meter poles have structural strength well in excess of 

their ruling span capability or phase to phase clearance limits. This
 

implies that they do not use the material efficiently, resulting in higher
 

costs. The THID with 15 meter poles, on the other hand cannot achieve its
 

ruling span capability due to limited structural strength. This structure
 

would require sideguys on a significant number of structures, again
 

resulting in high cost. The THID with 13.5 meter poles is nearly optimum
 

based on these criteria and would be a good choice as base structure.
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TUID Structure
 

j-Y Clearance Limit - 470 meters
 

Pin limit, 00 Line Angle - 1082 meters
 

Vertical Span Limit - 1464 meters (1)
 

Pole Level (2) (3) Ratio (1) Ratio (3)
 

Ground Span Allowable Structure (3) (2)
 

Meters Ruling Span Limit Meters
 

Meters
 

11/4 188 225 483 3.0 2.15
 

12/4 218 262 486 3.0 1.86
 

13.5/4 250 300 394 3.7 1.3
 

15/4 280 336 324 4.5 .96
 

THIE Structure
 

0-0 Clearance Limit - 614 meters
 

Pin limit 00 Line Angle - 1082 meters
 

Vertical Span Limit - 1151 (1)
 

Pole Level (2) (3) Ratio (1) Ratio (3)
 

Ground Span Allowable Structure (3) (2)
 

Meters Ruling Span Limit Meters
 

Meters
 

11/4 188 225 486 2.37 2.16
 

12/4 218 262 486 2.37 1.86
 

13.5/4 250 300 486 2.37 1.62
 

15/4 280 336 403 2.86 1.20
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D. 	Span Limits for Deadend Structures
 

The forces applied to the deadend structures are a combination of
 

horizontal loads (due to tension of conductor and wind loading) and
 

vertical loads (due to weight span of conductors or uplift). Transverse
 

loads due to wind are absorbed in the same fashion as for tangent
 

structures, that is in the X-bracing or side guying. The tension and
 

weight loads are absorbed by the crossarms. The equation for the combined
 

loads is:
 

K(-TL ) + 2 ( V WcL
 

S1 	 S2
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Where: 

T = Loaded conductor tension 

L = Moment arm 

S1 = Section modulus of both crossarms about the vertical axis 

K1= Longitudinal overload factor 

= 2.0 

K2= Vertical overload factor 

= 4.0 

V = Weight span 

Wc = Unit weight of conductor
 

S2= Section modulus of both crossarms-about the horizontal axis
 

f = Fiber stength
 

= 550 Kg/cm2 or 800 Kg/cm2 for eucaliptus 

For the crossarm at a deadend: 

T = 1542 Kg 
L = 90 cm. 2S 2((d-a)(b)
 

1 6
 

Where: 
d = 15 cm. 
a = 2 cm. (bolt hole diameter) 
b = 12 cm. 
S1= 624 cm. 

Wc = .433 Kq/m. 
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Solving:
 
V = 605 m. 

Clearly, this limit applies only to the single-deadend conditon, that is when
 

the structure terminates the line. For double deadend structures, each
 

adjacent span should be analyzed separately. Since the deadend structures have
 

no X-bracing, horizontal span limits are controlled by guying design.
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GUYED STRUCTURE DESrCN
 

Guys are applied at line angles, deadends and long spans (sideguys).
 

In all cases, the governing equation is:
 

G cos o = 4(a + b) + 2c
 

Where:
 

a = Transverse wind load on all conductors
 

b = Transverse wind load on pole
 

c = 	Effective component of line tension 

G = Guy tension
 

O = Depression angle from horizontal to guy
 

A. 	 Sideguys
 

Sideguys are used to increase horizontal span limit. Guys will be 1 strand
 

of 5/16" EHS, breaking strength 5,090 Kg. Anchors will be log deadmen with
 

nominal pullout resistence of 7,270 Kg.
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For 13.5m poles
 

a 2,3338 (H)
 

(2dt + da) 44 (10.15)2
 

b3x
 

c = 0 (Angle 00)
 

= 450 (Assumed)
 

G - 7,270 Kg (Anchor limit) 

X = Height of guy on pole 

H = 509 m. = Horizontal span limited by sideguys
 

Guying guide:
 

Ip 

For longer spans, anchors may be separated
 

G - 10,180 Kg
 

H = 729 m.
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B. 	Guyed Angles
 

For a 100 Line Angle
 

c 
= 6 T1 sin (4/2)+ 2 T2 sin (4-/2)
 

TI= 1542 Kg (Phase conductors)
 

T2= 893 Kg (Neutral)
 

= 100
 

b = 	See previous section
 

a = 	2,3338 H
 
-
= 450 assumed
 

G = 	10180 Kg
 

Guying guide: 	 /
/ 

~/ 

pL
 

For 13.5m pole
 

H = 523 m.
 



ir a, e /-,' / 


Guying guide:
 

H = 1090 m.
 

For a 300 line angle
 

H = 884 m.
 

For a 400 line angle (neutral guy added)
 

H = 1016 m.
 

For a 600 line angle
 

H = 629 m.
 

For a 60 line angle and TG-2 guys (two strands of 5/16" EHS in each guy) on
 

phase and neutral: 

G = 29,080 Kg (limited by anchors) 

H = 1445 m. 



C. Head and back guys
 

Guying Guide
 

All wires intact (transverse loadings)
 

G = 34,540 (limited by anchor)
 

= 450
0 

c = 0 (No line angle)
 

b = 97 Kg (13,5 m pole)
 

a = 2,3338 H
 

G cos 0 sin 20= 4 (a + b)
 

H = 335 m. 

This means that sideguys will be required for spans above 335 m.
 

For single deadend conditions:
 

...... T.-/.-


00 
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a = 	 3 (1542) 

= 4626 Kg
 

(G cos$) cos 200= 2a
 

G = 13,926 < 14,540 Kg.
 

This guide is adequate for deadending.
 

It is necessary to examine the stability of poles in guyed structures, since
 

they act as slender columns. The equation is:
 

2 
.A 

This is the equation for fixed/pinned end conditions.
 

The 	elements are:
 

E = 	Modulus of elasticity
 

= 127,000 Kg/cm2 (for pine)
 

I = 	Moment at inertia at one-third of free length
 

1 = Free length that is the length from guy attachment to ground line 

For 15 m poles without neutral 

1 = 	 12.4 m.
 

d4 
4
 

= 9437 cm
I = 


64
 

Pcr = 15,386 Kg.
 

For 15 m poles with neutral
 

1 = 	11,5 m.
 

4
 
I = 	11,250 cm
 

Pcr = 21,324 Kg.
 

Vertical loads are applied by the guys. The same overload factors as for guy
 

strength will be used. This should ensure that the pole will not fail before
 

the 	guys.
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Vertical load may be calculated as follows: 

F = (G) sinX + 2V(3/2 Wc + Wn) + Ws 

Where:
 

G.= Sum of maximum guy tensions applied to pole
 

V = Weight span
 

Wc= Unit weight of conductor
 

W= Unit weight of neutral (only applied to one pole)
 

Ws= Structure weight excluding poles
 

= 3(16) + 100 (estimated)
 

= 148 Kg.
 

For a structure with a 60 line angle, 1000 m vertical span, 15 m poles, and
 

TG-2 guys (this is an extreme condition).
 

Pole without neutral
 

G = 14,540 Kg.
 

F = 11.728 Kg. < 15,386 Kg.
 

Pole with neutral
 

G = 19,630
 

F = 15,759 Kg. < 21,324 Kg.
 

The structures are stable.
 

This may be repeated for single deadend structures and it will be found that
 

the structure is also stable for those conditions.
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APPENDIX C
 

FEASIBILITY STUDY
 

CHIMORE SUBSTATION
 

I. GENERAL
 

In 1981 feasibility studies were prepared covering various power supply 

altrnatives for the Chapare Region which consists of the area around a 

line drawn from the village of Villa Tunari through Chimore to Puerto
 

Villarroel. This report established the feasibility of power supply by
 

means of a tap substation of the 220kV Central East Interconnection line.
 

The Interconnection was to be in service in 1984. Due to financing 

problems, the Central East Interconnection was delayed for an
 

undetermined period and it was necessary to study power supply
 

alternatives for the Chapare Project. As a result of these investi

gations, the construction of a 9 kilometer 115kV line from the hydro

electric plant at Santa Isabel to the site of the future San Jose
 

substation was proposed. This line will become part of the Central East
 

Interconnection when that project is constructed. At the San Jose
 

substation it was planned to install a 115/34.5kV transformer which would
 

then feed approximately 40 kilometers of 34.5kV subtransmission line, 

terminating in the community of Padresama. In Padresama the subtrans

mission would be converted to distribution lines for delivery of energy 

to users through secondary voltage distribution systems in the population
 

centers. The terrain along the proposed route of the San Jose Padresama 

line is extremely broken and practically unpopulated. It is not
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anticipated that there would be any significant number of customers in
 

this area.
 

Financing has recently been found for the Central East Interconnection 

project and it appears that this project will be constructed in the near 

future. This has reopened the possibility of utilizing a 220/34.5kV tap 

to serve the Chapare Rural Electrification Project, eliminating the San 

Jose Padresama subtransmission line.
 

II. POWER SUPPLY ALTERNATIVES
 

For the purposes of this report, two power supply alternatives are
 

studied as follows:
 

A. Alternate I
 

A 115/34.5kv substation is constructed in San Jose feeding 40
 

kilometers of 34.5kV subtransmission line from San Jose to Padresama.
 

This is the currently proposed alternative.
 

B. Alternate II
 

A 220/34.5kV tap substation is established in Chimore. Since Chimore
 

is included in the first phase of the Chapare electrification
 

project, no additional distribution line construction will be
 

necessary.
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Both alternatives include, with the same scope, the Chapare Rural 

Electrification Project, first phase.
 

III. SYSTEM CAPACITY
 

A. Voltage Drop
 

Voltage drop studies prepared for both alternatives, utilizing the
 

procedure of REA Bulletin 45-1, give the following results:
 

Alternate I
 

In the fifth year of phase one (total load 2,700KW), voltage drops 

will be on the order of 7.7% at the primary voltage level. The 

voltage drop from San Jose to Padresama is 5.8%, almost 75% of the 

total voltage drop. This implies that the :.xecution of the second 

phase (extension of line to Puerto Villarroel) will only be feasibile
 

utilizing multiple banks of voltage regulators. It also implies that
 

a significant investment in additional subtransmission lines will be
 

inevitable as load increases.
 

Alternate II
 

In the fith year of the first phase, voltage drops will be less than
 

5% in the extreme points of the high voltage system. Due to the 

location of Chimore Substation at the east end of the phase one 

project, execution of the second phase will not result in any
 

increases in voltage drop. That is, voltage drops will be on the
 

order of 5% at both ends of the system. This implies that it should
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be possible to construct the third phase of rural electrification
 

without additional subtransmission lines.
 

Alternate II, therefore, offers important benefits when considering
 

voltage regulation in the near term and the minimization of future
 

inveftwents in the long term.
 

B. Short Circuit Currents
 

Even though it is true that voltage drop problems can be partially 

solved with regulator banks or installation of shunt capacitors, a 

true limit to service extension is defined by the limit on the reach
 

of protective devices. These limits are controlled by the
 

availability of short circuit current. 
The table below indicates the
 

levels of short circuit current available at various locations. The
 

short circuit currents indicated are for minimum power supply
 

conditions but do not include arc resistance.
 

ALT I ALT II
 

30 0-0 10 30/ 0-0 10
 

Sai Jose 34.5kV 527 453 632 -  -


Villa Tunari 342 298 299 376 323 329
 

Chimore 
 257 222 204 520 447 556
 

*Puerto Villarroel 184 158 137 309 266 
 253
 

**Puerto Ramos 142 122 103 208 178 
 157
 

*Second Phase
 

**Third Phase
 

4
 



The preceding table indicates that levels of available fault current
 

for Alternative II are almost 50% higher than those for Alternate I.
 

This indicates that Alternate II will have a delivery capacity much 

greater than that of Alternate I. It would be necessary to conduct a
 

coordination study to determine the exact difference, but it should 

be more than double. This is due to the use of two circuits at 

34.5kV in Alternate II (one towards Villa Tunari, and another towards
 

Puerto Villarroel) while Alternate I is limited to a single circuit 

from San Jose.
 

IV. OPERATION AND MAINTENANCE CONSIDERATIONS
 

A. Alternate I
 

An integral part of Alternate I is the 40 kilometer line from San 

Jose to Padresama, which crosses heavily forested mountains, roughly 

following the route of the Central East Interconnection. The 220kV 

line of the Central East Interconnection has made use of very long 

spans (in some cases in excess of 1,000 meters) and tall towers to 

hop from ridge top to ridge top. It will not be possible to
 

duplicate this method with the subtransmission line which will be
 

constructed on distribution class wooden poles in order to reduce its
 

cost. This implies a much greater number of structures for the sub

transmission line than for the Central East Interconnection which
 

will complicate all the traditional problems related to line access.
 

It also exposes the subtransmission line in much more considerable 

fashion to the problem of earth slides in this geologically unstable
 

area. The towers of the Central East Interconnection are in general
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located on the crest of the ridges in specially selected sites. The
 

staking engineers for the subtransmission line will not have this
 

luxury and a relatively high incidence of outages due to earth
 

movements is inevitable.
 

The 	problems presented by the terrain can be resolved but will
 

certainly cause increased cost and possible problems with the
 

planning of the construction.
 

Maintenance of the line which is charged to the distribution company
 

ELFEC, will be extremely difficult. According to conversations with
 

ELFEC personnel, this company depends on the residents of the area
 

for 	right of way clearing. Such practice will be very difficult to
 

maintain in this area since there are no inhabitants.
 

B. 	Alternate II
 

No problems with the construction of this alternate are anticipated.
 

The substation can be located in an accessible area of relatively
 

flat land without any problem. Maintenance of the substation could
 

present some problem due to its location in a site remote from the
 

remainder of ENDE's system, but the level of additional effort will
 

be minimal compared with the requirement for maintenance of the San
 

Jose Padresama line of Alternate I. Since the substation will not be
 

attended, there exists the possibility of long outages until
 

appropriate personnel can arrive but the incidence of this kind of
 

fault should be minimal.
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V. 	PROBLEMS RELATED TO THE OPERATION OF THE CENTRAL EAST INTERCONNECTION 

Given the importance of the Central East Interconnection, it is necessary 

to insure that problems originating in the rural electrification system 

would have minimal effect on the Interconnection. 

Alternate I
 

The 	 power supply substation for Alternate I is located in San Jose, the 

220/115kV tie substation for the Interconnection. The 115/34.5kV trans

former will have its own protective scheme and fault interrupter. In
 

this fashion its influence on normal operation of the Interconnection 

would be minimized. During periods of breaker maintenance or for breaker
 

failure the Interconnection could be interrupted. Failure of the carrier
 

relaying system could also interrupt the Interconnection. Particularly, 

a failure of the blocking terminal would permit the Santa Isabel breaker
 

to open for faults in the 115/34.5kV substation. With a normal level of 

maintenance on this system, faults of this type should be few.
 

Alternate II
 

This alternative, included as it is within the zone of protection of the 

carrier relaying system of the Interconnection could at first glance
 

cause problems. The impedence of the tap transformer (approximately 180%
 

on a 100 MVA base) is so large in comparison with the line impedence
 

(29%) that there should be no interference.
 

AnotheL area of interest is the single pole reclosing system which will 

be 	applied for the first time in Bolivia on the Interconnection. This
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system is based on the interruption of only the faulted phasc (for line
 

to ground faults) and has as its object maintaining synchronism between
 

the central 
and east systems until the faulted phase can be reclosed.
 

Its satisfactory operation demands special measures to cancel out 
the
 

coupling between phases and thus permit the voltage on the tripped phase
 

to decrease sufficiently to extinguish the arc. If a Delta Y transformer
 

were used on the tap, it would tend to sustain the voltage on the faulted
 

phase in such fashion that the single pole tripping scheme would not
 

work. A star-star transformer without Delta tertiary would eliminate
 

this problem and would maintain the independence of phases necessary for
 

satisfactory operation of the single pole tripping system. 
It would also
 

be possible, as a backup measure, to install a transfer trip terminal on
 

the tap station such that the transformer interrupter would be opened for
 

any fault on the 220kV line.
 

One consideration to keep in mind when specifying a star star transformer
 

for the tap is the possibility of third harmonic voltages formed due to
 

nonlinear exciting currents. In this case the zero sequence impedences
 

of the Interconnection are so low due to the presence of the two auto

transformers at the terminals that all of the third harmonics generated
 

by the tap transformer will flow as current in the 220kV line. 
The level
 

of these currents should not be greater than 200 miliamps, a minimal
 

level which should not cause any interference. The star star transformer
 

connection would also eliminate any possible problems with ferroresonance
 

during single pole trip operation.
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The level of overvoltages generated by switching of the Interconnection
 

is of interest for design of the tap transformer. According to a
 

transient network analysis study prepared by Gilbert Commonwealth in
 

1980, overvoltages during energization of the line would not exceed
 

1.14p.u. on a continuous basis or 2.05pu on a momentary basis. The
 

switching surge overvoltage of 2.05p.u. is well within the acceptable
 

range for 220kV transformers, but the continuous level of 1.14p.u.
 

exceeds levels permited by standards. The recommended solution would be
 

to specify a transformer with additional insulation such that it could
 

withstand this level of overvoltage continuously. This would increase
 

the tap transformer cost by approximately 5%.
 

If the recommended actions are 
taken, the Chimore substation will not
 

have any more affect on the operation of the Central East Interconnection
 

than the San Jose Substation. There is always the possiblity that a
 

fault in a lightning arrester or a failed breaker could cause an Inter

connection outage, but this possibility is the same for the San Jose
 

Substation as it is for the Chimore Substation.
 

VI. 	 ECONOMIC ANALYSIS
 

In order for an economic analysis to be valid, the alternatives being
 

examined must be equivalent in useful life as well as in fulfillment of
 

the performance criteria. As was established previously, Alternate II is
 

superior to Alternate I in delivery capacity and voltage drop
 

considerations and also offers important benefits for maintenance 
and
 

construction. It is apparent Alternate offczs
that 	 II also the
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possibility of extending service to a greater area of the Chapare without
 

additional investments in subtransmission systems.
 

These advantages are difficult to quantify, especially those farthest in
 

the future, For that 
reason, only initial costs are compared in the 

following table. Details of cost estimates are contained in the 

Appendix. 

Cost of Alternatives
 

Alternate I - $1,532,000 

Alternate II - $1,065,000 

This clearly 
indicates the economic advantage of Alternate II. The
 

difference in initial cost is 
on the order of $500,000, corresponding to
 

a savings of almost 30%.
 

RECOMMENDATIONS
 

It is recommended that Alternate II, the construction of a 220/34.5kV 

substation in Chimore be selected as the power source for the Chapare 

Rural Electrification Project for the following reasons:
 

1) The cost of this alternate is 30% less (or almost $500,000) than the
 

initial cost of Alternate I.
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2) 	 Alternate II provides the opportunity of avoiding significamt. diffi

culties in construction and maintenance of subtransmisslun lines in
 

the difficult mountainous regions around San Jose. This factor will
 

produce a lower operation and maintenance cost and better reliability
 

of 	rural service.
 

3) Alternate II offers the opportunity to delay siginificant investment 

in subtransmission lines by allowing construction of all three phases 

of the Chapare Rural Electrification Project without construction of 

system of any voltage greater than 34.5kV. 

The possibilities of interference with the operation of the Central East
 

Interconnection have been examined with the following conclusions:
 

1) 	Even though it is possible that interruptions of the Interconnection 

may occur for faults in the 220/34.5kv tap substation, that risk is 

no greater than that posed by the 115/34.5kv substation in San Jose
 

(Alternate I).
 

2) 	It is possible to eliminate the interference with the single pole
 

reclosing system through the use of a tap transformer with a star
 

star connection. This transformer should be specified with an
 

overvoltage capability of 1.15p.u. due to the sustained high voltage
 

conditions occurring during energization of the 220kV line.
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It may be concluded that the presence of the Chimore Substation does not
 

constitute an unresolvable interference with the operation of the Central
 

East Interconnection. This study confirms the results of studies
 

prepared in 1981, which determine the feasibility of the construction of
 

a 220/34.5kv substation as a power source for Chapare Rural
 

Electrification System.
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APPENDIX 

Cost Estimates 

Alternate I 

San Jose Sub 

Estimate prepared 11/84 For AID 

Materials 306,500 

Construction 190,000 

Engineering. Admin. 

and Other 106,500 

Total Cost $US 603,000 

San Jose Padresama 34.5kV Line 

Poles 79,000 

Structures 107,000 

Guys 46,000 

Conductor 251,000 

Various 3,000 

Total Materials 486,000 

Construction 254,000 

Engineering Administration 104,000 

Contingencies 85,000 

Subtotal 443000 

Total Cost-Line 928,000 

Total Cost-Project 1,532,000 
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ALTERNATE II 

Chimore Substation 

Materials 

220kV Side 

Switching 75,000 

Transformer 345,000 

(5/6.25 MVA) 

Other 5,000 

34.5kV Side 

Switching 16,000 

OCR 36,000 

Metering equipment 12,000 

General 

Steel 70,000 

Protective Equipment 100,000 

Other 10,000 

Total Material 669,000 

Construction 210,000 

Engineering, Administration, Other 186,000 

Total Chimore 

Substation 1,065,000 
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APPENDIX D FIELD TRIP REPORT
 
CHAPARE RURAL ELECTRIFICATION PROJECT
 

On April 24 and 25, 1986 the following individuals were involved in a field
 
trip to the area of the Chapare Rural Electrification Project:
 

Mr. Fernando Reinaga-ENDE
 
Mr. Louis Heredia-ELFEC
 
Mr. J. VanCoevering
 

The following observations were made:
 

SAN JOSE SUBSTATION
 

Vegetation, which had previously been cleared off the site of the San Jose Sub
station, had regrown to the point that it was not possible to precisely relo
cate the site, but a review of the area on foot indicates that there should be
 
adequate space for the substation, but that considerable earthwork will be re
quired since the site is located on the bluffs overlooking the river. There
 
was no indication of geologic instability at the substation site, but the ac
cess road could well be subject to mudslides. Due to the difficulties inherent
 
in the area it is probably not possible to find a better location.
 

SAN JOSE-CAMPOVIA LINE
 

In this area the sub-transmission line is expected to follow the route of the
 
Central East interconnection. The first problem to be encountered lies between
 
towers #2 and 3 on the interconnection and is a 928 meter span across the San
 
Jacinto River. It will be completely impossible to follow the route of the in
terconnection in this area due to the span lengths (maximum spans for wood
 
structures are normally between 400 and 600 meters). The site chosen for tower
 
#3 is on the crest of a rocky ridge and probably would not be large enough for
 
an additional structure. Preliminary investigations towards locating a better
 
route were not very successful.
 

This area demonstrates all the disadvantages of both mountain and jungle con
struction at the same time. The terrain is extremely broken, but without the
 
security of the solid rock that one normally finds in mountain areas. There is
 
luxuriant vegetation which blocks the view and water saturated soil typical of
 
tropical jungles. The resulting terrain is very unstable with many indications
 
of earthslides, especially near the highway. The highway has been cleared and
 
many of the cut banks are steep enough to erode. This makes the highway cut a
 
center of earth movements. For th.s reason it would be advisable to site the
 
line at some distance from the highway. In this the designers of the Central
 
East interconnection apparently concur because, although the line generally

follows the route of the highway, it is rarely closer than one-half kilometer.
 

From tower #3 to tower #24 along the edge of the Espiritu Santo River, it
 
should be possible to follow the route of the Central East interconnection.
 
This is an area crossed by deep ravines. The interconnection utilizes spans of
 
550 to 650 meters and towers up to 40 meters in height to cross this area. The
 
exception is an 834 meter span between towers #16 and #17 across a tributary of
 
the Espiritu Santo River. The minimum span of the crossing would be on the
 
order of 700 meters which would require a route change or special structures
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for the sub-transmission line. Between towers #24 and #26 the interconnection
 
crosses the Espiritu Santo River twice. It would be advisable to locate a new
 
route for the sub-transmission line in this area.
 

From tower #27 to tower #42 it should be possible to follow the Central East 
interconnection across this area of steep rock faces (nearly 10 meters of alti
tude difference in 30 horizontal meters).
 

From tower #42 to #43 the interconnection uses a span of 690 meters to cross 
the Espiritu Santo River. This cannot be duplicated by the sub-transmission
 
line, although the route looks feasible. It should be possible to separate the
 
route of the sub-transmission line from that of the interconnection at tower 
#43 and follow the highway through several population centers in the area, such
 
as the Campovia Community.
 

CAMPOVIA-CRISTAL MAYU-PADRESAMA
 

From tower #47 to tower #66 it should be possible to rejoin the route of the 
Central East interconnection although it may also be possible to follow the
 
highway and provide service to the communities of Mendosa and Cristal Mayu.
 

From tower #66 it will be necessary to leave the highway to follow the inter
connection. Spans from tower's #76 to #78 include two crossings of the 
Espiritu Santo River of 726 meters and 633 meters with an elevation difference 
of almost 100 meters. It will be necessary to utilize special structures here 
since no other route appears feasible. 

From tower #78 to #82 it should be possible to follow the highway. The span

from #82 to #83 is 794 meters, with an elevation difference of 120 meters. It
 
appears to be possible to utilize a route which follows the highway through

this area, but this would have to be verified with detailed field investiga
tions. If this is not possible, special structures will be required. 

The broken ground continues to tower #87 with a span of 631 meters. Special 

structures will be required in this area.
 

PADRE SAMA-VILLA TUNARI-CHIMORE
 

The route of the sub-transmission line in this area can follow the highway with
 
few exceptions. The principal exceptions are river crossings, of which there
 
are at least six, some with spans longer than 200 meters. In this area the
 
banks of the rivers are not very high and there is considerable evidence of
 
considerable water flow. For this reason it is recommended that each crossing

be specially designed and have considerable clearance margin.
 

If it is necessary due to the lack of sufficiently tall wood poles, concrete 
poles should be considered. Other altErnatives include the use of alumaweld 
conductor (AWACS) or other high-strength ACSR conductors. 

The Cochabomba Puerta Via Royal oil pipeline follows this route also. This 
pipeline is built with black iron pipe three inches in diameter laid on con
crete supports above ground surface with underground sections only at highway
 
crossings. The covering on those portions of the pipe which are buried con
sists of a single layer of PVC tape which will provide minimum protection
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against corrosion. It would be advisable to avoid long stretches in which the

electric lines run 
cause corrosion in 
this. 

parallel to 
underground 

this 
metal 

oil pipeline. Earth return currents can 
pipes that are not well protected as is 

LOW VOLTAGE SYSTEM 

The staking for the low voltage sytems in the population centers was examined 
where it could be relocated. Most of the stakes previously set had been des
troyed and it will be necessary to restake the entire project. The following
observations were made: 

1) In cases where the village has customers along both sides of the highway it

would be recommended to utilize lines and poles along both sides and not 
attempt to cross the highway with service drops. At first glance this
would seem to be an additional cost, but in this area the highway is gen
erally elevated above the surrounding terrain and it would be necessary to 
use a booster pole for the service drop. This will result in a veritable
 
forest of booster poles, one in each service drop, creating a tremendous
 
maintenance problem. A line of poles along each side of the highway with a
 
single highway crossing at the transformer would be much better.
 

2) The staking of the low voltage system has been undertaken in accordance
 
with the law regarding construction along highways. This law specified

minimum setbacks from the center of the highway to the fronts of the
 
buildings. This is all very well but in the majority of the villages, the
 
inhabitants have not built their houses with this law in mind. This re
sults in some cases in the electric lines running very close to the fronts

of the houses. This is dangerous and will give considerable opportunity
for power theft. It is recommended that a practical view be maintained 
during staking operations and that the low voltage poles be located well 
away from the fronts of the houses even though this may not comply with the
 
highway laws.
 

SUMMARY OF RECOMMENDATIONS
 

The field trip through the San Jose-Padre Soma area indicated the difficulties
 
that construction of a sub-transmission line will bring. Even though it is
 
true that the construction of such a line is possible, roughly following the 
route of the Central East interconnection, it would be advisable to consider
 
the possibility of establishing a tap on the 220kV line approximately at 
Chimore. This should provide the opportunity to increase the area served sub
stantially. It will also avoid many of the problems with maintenance that can 
be expected with a sub-transmission line crossing such an unstable area.
 

Recommendations for other observations made on the trip are contained within 
the report.
 

The assistance of Mr. Reinaga and Mr. Heredia is greatly appreciated. Their
 
knowledge of the project area is considerable and their judgement weighed
heavily in the preparation of the recommendations found in this report.
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APPENDIX E 	 SECTIONALIZING STUDY 

CHAPARE RURAL ELECTRIFICATION PROJECT 

OBJECTIVE 

The 	objective of this report is to propose a coordinated protection system for
 
the 	Chapare Rural Elec:rification Project which will fulfill the following re
quirements:
 

1) 	The protected equipment should clear a fault before the protecting equip
ment interrupts the circuit.
 

2) Outages due to permanent faults should be restricted as much as possible
 

and 	riot allowed to affect other unfaulted circuits.
 

3) 	Transformer protection should clear overloads as well as faults.
 

METHODOLOGY
 

Using a system circuit diagram (Appendix I) a fault study was prepared follow
ing the procedures outlined in REA Bulletin 61-2 and utilizing data provided by
the Distribution System Protection Manual, published by McGraw-Edison. Once 
the maximum and minimum fault current levels were established equipment was se
lected and trip levels were coordinated utilizing information from the 
following manufacturers: 

1) McGraw-Edison for reclosers. 
2) S & C curves "T" standard for fuses. 

In spite of the use of the foregoing manufacturers data other types of equip
ment can certainly be utilized due to the standardization between various manu
facturers. In the case of fuses curves other than the T curve should be not 
utilized. In any case coordination of the system should be verified once it is 
known which equipment will be purchased. 

FAULT STUDY
 

Fault current was calculated for the following conditions:
 

1) 	Maximum fault current for a 3-phase fault with minimum source impedance.
 

2) 	Phase-to-phase fault current calculated for the highest anticipated source
 
impedance condition.
 

3) Phase-to-ground fault current for minimum source impedance conditions and 
including an arc resistance of 40 ohms. 

Impedance of lines and transformers are assumed to be as follows, expressed in
 
per unit on a 100 MVA base:
 

220/34.5kV 5MVA transformer Z1 = Z0 = 1.8 P.U. 
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For 34.5kV distribution line:
 

1/0 ACSR conductor.
 

ZI = .0584 + J.067 P.U./KM.
 

Z0 = .0791 + J.1198 P.U./KM.
 

#4 ACSR conductor.
 

Z1 = .1341 + J.0368 P.U./KM.
 

Z0 = .1423 + J.1199 P.U./KM.
 

The results of the fault current analysis are presented in Appendix II.
 

SECTIONALIZING STUDY
 

Equipment Location
 

The circuit locations for the sectionalizing equipment were selected to mini
mize the effect of branch circuit faults on the main circuit, that is, the line
 
between Chimore and Villa Tunari, and also to permit extensions of the system
 
without major changes. The following locations were selected:
 

1) Chimore Substation.
 

The initial capacity of this substation will be 5/6.25 DVA and a recloser
 
with a 100 amp trip coil would be necessary.
 

2) 	Nueva Canaan Tap.
 

This tap is 6 kilometers long, but due to its short distance from the sub
station, it will be protected with fuses.
 

3) Dorado Tap.
 

This tap will be protected with fuses.
 

4) Tap to San Francisco and Samusabet.
 

These taps share the first six miles of their route, that is, as far as
 
Chipiriri. Between the two of them they combine more than 50 kilometers of
 
exposed length. The second phase of the Chapare project calls for their
 
extension and for this reason it would be recommended to protect them with
 
reclosers at Chipiriri. Two 50 amp three phase reclosers are shown.
 

5) 	Chimore Padresama line
 

The reach of the substation recloser at Chimore is limited and it is anti
cipated that a 50 amp 3-phase unit will be required at point 3 (See appen
dix I) on the Villa Tunari side of the Chipiriri Tap.
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6) Paracti Tap.
 

This 6 kilometer tap will be protected with fuses.
 

Equipment Coordination
 

Appendices III, IV, and V show coordination curves for the various pieces of 
equipment.
 

Appendix II demonstrates the coordination between the 100 and 50 amp reclosers.
 
According to the recommendations of McGraw-Edison, curve separations of less
 
than 2 cycles (.04 seconds) do not provide positive coordination while curve 
separations greater than 12 cycles will insure coordination. This implies that
 
there is no coordination between the high speed curves (A curve) of the two 
reclosers, but that there will be coordination between the slow curves. This
 
means that the substation recloser at Chimore may operate on the high speed 
curve for faults beyond point 3, but that it will not lock out. The 50 amp

reclosers at point 3 and Chipiri will clear permanent faults on the slow
 
curves.
 

A ground fault trip accessory is recommended for the recloser at the Chimore 
substation in order to extend its range of sensitivity to more securely cover 
the six kilometer line from point 3 to Chipiri.
 

Appendix IV shows the coordination between the Chimore substation recloser and
 
the tap fuses. It is apparent that there is no coordination for faults greater

than 900 amps. This implies that when the transformer capacity of the Chimore
 
substation is increased, the fuse/recloser coordination should be reexamined. 
It will probably be necessary to increase fuse size to 40 T.
 

Appendix V gives the coordination between the 50 amp reclosers and the tap
 
fuses.
 

Appendix IV lists the recommended equipment.
 

TRANSFORMER PROTECTION
 

The transformers to be installed on the project will be type CSP for single
phase installations and of the conventional type for 3 phase banks. Protection
 
of single phase transformers on 34.5kV systems is difficult due to the unavail
ability of sufficiently low current fuses. 
 Maximum load current for a 10 KVA
 
transformer on the high voltage side is only 1/2 ampere. The smallest fuse 
available is the Type 1H 1 ampere fuse. It is apparent that some additional 
protection is required.
 

The CSP transformer is provided with a circuit breaker on the low voltage side,
 
but this is set to operate on a curve which closely follows the short circuit
 
current damage curve of the transformer and does not provide any significant

protection against overloads. It is recommended that transformers for this
 
project be obtained with low voltage circuit breakers operating on the curve
 
outlined in Appendix 7.
 

Conventional transformers should have fuscs according to the attached table and
 
the 3 phase bank should be provided with a circuit breaker on the low voltage 
side as indicated.
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APPENDIX VI 

Location Equipment Type Current Rating Phase Trip 
Current 

Phase Curves 
Hi-speed Delayed 

Ground Tip 
Current 

Ground Trip 
Hi-speed 

Curves 
Delayed 

Chimore Recloser 100 A 200 A 2-A 2-B 63.5 A 2-1-3 2-3 

1 Fuse 30 T 

2 Fuse 30 T 

3 Recloser 50 A 100 A 2-A 2-B 
(Fac5ng Villa 

Tunari) 

Chipiriri Recloser 50 A 100 A 2-A 2-B 
(Facing San 
Francisco) 

Chipiriri Recloser 50 A 100 A 2-A 2-B 
(Facing 
Sanusabet) 

Puracti Fuse 20 T 
(Facing San 
Rafael) 



APPENDIX VII
 

Modified trip curve for L.V. circuit breakers.
 

Trip Time 


10 min. 


1 min. 


10 secs 


1 sec 


Trip Current
 

125%
 

200%
 

400%
 

1000%
 

Nominal rating for low voltage circuit breakers
 
for CSP transformers.
 

Transformer Size 


10 KVA, 


15 KVA 


25 KVA 


37.5 KVA 

Nominal Rating
 

50Amp.
 

75Amp.
 

125Amp.
 

175Amp.
 



TRANSFORMER FUSES 

Bank Size Transformer Size H. V. Fuse L. V. Breaker 

30 10 1 H 5OAmp. 

45 15 1 H 75Amp. 

75 25 2 H 125Amp. 

112.5 37.5 2 H 175Amp. 



Division II-Technical Specifications
 
PART 1 - WOOD POLES
 

I. -,ENEAL 

A. This specification covers the manufacture ana supply of pressure

treated pine and eucaliptus wood poles for use in electric 
distribution lines. 

B. Poles will be used under the following climatic conditions 

Average Annual Ambient Temperature 250C. 
AverAge Annual Rainfall 4000 mm 
Estimated equilibrium moisture 
c ontent 40%
 

Conditions favor attack b, deteriorating organisms. 

C. Proposals for the supply of wood poles of species other than those
specified herein will also be considered, provided that they beequivalent in function and capabilities to those specified 

For such cases the Bidder shall include in his proposal data rel ated
to technical specificatio-ns, treatment, mechanical capacities, useful 
service li-,e, and other ,elevant information. 

2 MfTERIrAL 

A. Poles shall be of the followinq species: 

1. A species of the genus Pinus. 
2. One of the following species of the genus Eucaliptus: 



Division II-Technical Specifications
 
PART I - WOOD POLES 

1.I1. GENERAL 

A. 	 This specification covers the manufacture and supply of pressure

treate pine and eucal iptus wood poles for use in electric 
distribution lines. 

B. 	 Poles will be used under the 	 following climatic conditions 

Average Annua. Ambient Temperatur ? 250C. 
Average Annual Rainfall 4000 mm
 
Estimated equilibrium moisture 
content 
 40%
 

Conditions favor attack by deteriorating organisms. 

C. 	 Proposals for the supply of wood poles of species other than those 
specified herein will also be considered, provided that they be
equivalent in function and capabilities to those specified 

For 	such 
cases the Bidder shl.l1 include in his pr'oposal data related 
to technical specifications, treatment., mechanical capacities, useful 
service life, and other relevant information. 

1.2 MATERIAL 

A. 	 Poles shall be of the following species: 

1. 	 A species of the genus Pinus. 
2. 	 One of the following species o? the genus Eucaliptus: 

(a) G].obulus 
(b) 	 Alba 
(c) 	Rostrata
 
(d) 	Saligna
 
(e) 	Teraticornis
 
(f) 	" 4minalis
 

B. 	 Notwithstanding the foregoing, poles supplied by 
a single manufacturer
 
shall be of the same species and treatment type.
 

C. 	 Poles offered of the indicated species or other treatable species
shall be of a species routinely used as pressure treated poles for 
either electric distribution or telephone service by public service 
utilities in the country of their manufacture. 

D. 	 Poles of durable species intended to be used untreated may be 

c \L)
 



Division Il-Technical Speci ication
 
PART 1 - WOOD POLES
 

considered. Such offerings shall be of species routinely used as
 
poles by electric or telephone public service utilities under
 
tropical conditions in 
 the country of their manufacture. Poles of
 
such species shall not sub.j ect to
be the provisions of this
 
specification except clauses 1.5. B, C, and D; 1.6.: 1.7. A, B, E,
 
and 	 F; 1.8. ; and 1. 11. 

E. 	 Each manufacturer desiring to offer poles shall 
present evidence 
of having supplied poles of the offered species and treatment type

for a period of not 
less than five years prior to this offering.
 

1.3 CODES AND STADI:-RDS
 

A. 	 The following specifications and standards 
(latest revisions)
 
shall govern the supply 
o pine poles:
 
- Specification DT-5C of 
 the Rural Electrification Administration 

(REA) of the U.S. "Specification for wood poles, stubs and anchor
 
logs and preservative 
treatment of these materials". 

- REA STD Dr-19 " Qua.ity control and Inspections o-f 
Timber F'dc:clucts". 

- Standard P5 for Chromated Copper Arsenate (CCA) Salts, of the 
American Wood Preservers Association (AWPA). 

- AWPA Standards C1 and C4. 
- AWPA Standards M. and M2. 

B. 	 The supply of Eucaliptus poles shall be governed for purposes of ti-eat
 
ment and 
inspection only, by the following specifications, except 
as
 
stated herein:
 

-
 REA STD DT-19, latest revision
 
- REA specification DT-5C
 
- AWP.A Standards C1, C4, P1, P9 and P5.
 

C. 	 Where there is conflict between this specification and any of the 
above referenced specifications, this specification shall govern.
 

In case of conflict between any two of 
the 	above referenced
 
specifications, that speciFication establishing 
more stringent
 
requirements shall govern.
 

1.4 DEFINITION. 

A. 	 The fo.lowing defini,tions shall 
apply to the terms used in this
 
specification:
 

_Ar S.a}orniny. Drying by the use of air where the air temperature is 
nol: more than 60 C e:ither in the 	open or under cover-.
 

Bou] .tnDr}E:. Drying by heating in 
nonaqueous solution under
 
vacuum.
 

Page-2



Division II-Technical Specifications 
PART I - WOOD POLES 

Chec.. The lengthwise separation of the wood that usually extends 
across the rings of annual growth and commonly results from stresses 
set up in wood during seasoning. 

Copessionood. Abnormal wood formed on the lower side of branches 
and inclined trunks of softwood trees. Compression wood is
identified by its relatively wide annual rings, usual1y eccentric,
relatively large amount of summerwood, sometimes more than 50 
percent of the width o-f the annual rings in which it occurs, and its 
lack of demarcation between springwood and summerwoood in the same
annual rings. Compression wood, compared with normal wood, shrinks 
excessively lengthwise. 

.C.~osr.A. A separation of the wood cells across the grain. Such
breaks may be due to internal strains resulting from unequal

longitudinal shrinkage or to external forces.
 

Dead.. -s . An area, devoid of bark, resulting irom progressive
destruction o-f the growth cells of wood and bark at the edges of the
streak. On a pole, a dead streak is characterized b, a discolored 
weathered appearance and by lack of evidence of overrowth alonvi, the 
edges of the deadeno, surface. 

L q.a. The decomposition of wood substance by fungi. 

Adva.ced(or' - j) .The older stage of decay in which thedestruction is readily recognized because the wood has become punky:
soft and spongy, stringy, ring-shaked, pitted, crumbly or, in poles
not stored or rafted in water, is in a soggy condition. Decided 
discoloration or bleaching of the rotted wood is often apparent. 

De'-ayInipiiDt.The early stage of decay that has not proceeded far
enough to soften or otherwise perceptibly impair the hardness of the 
wood. It is usually accompanied by a slight discoloration or
 
bleachih-- of the wood.
 

Dlecyed ot!o. A knot containing decay. Two types of decayed knot are
 
recognized.
 

Type I .-- :rnots containing soft or loose f ibers (decay)
which may extend the full length of the knot into the pole and which 
are associated with heart rot. 

Type II .-- Knots containing soft or loose fibers (decay)
which are not associated with heart rot. 

Eace,._of'pe. The concave side of greatest curvature in poles with 
sweep in one plane and one direction, or the side of greatest
curvature between groundline and top in poles having reverse or 
double sweep. 

rom •t -rThat portion of a pole between 1 foot (30 cm) 

Page-3



Division II-Technical Specifications 
PART 1 - WOOD POLES 

above and 2 feet (60 cm) t'olow the groundline, as defined in the
 
pole dimension tables. 

Hol low Heart. A void in the heartwood caused by decay or isnect
 
attack. 

Hol.low.it__Ceter. A small hole at the pith center of the trunk or 
of a knot caused by disintegration of the pith (small soft core 
occurring in the structural ocnter of 
a tree or branch).
 

.I_.n..sectDam Daiage resulting from the boring into the pole by
insects or insect larvae. Scoring or channeling of the pole surface 
is not classed as insect damage. 

Kiierfi g.A process whereby a slot 
or kerf is cut into the pole 
over a

portion of its length to discourage the subsequent developmen: of 
checks. 

Kil.n .yig. Dryirg by the use of heated air at temperatures 60 C or 
above in batch or progressive type kilns. 

notDiamete.Di ameter- of a knot on the surface of the pole measured 
in a direction at right angles to 
the lengthwise axis of the pole.
The sapwood as well as the heartwood orti;on of a knot shall be
 
included in the measurement.
 

NOTE: For a description of means for defining the limits of knots,
 
see American National Standard Definitions of Terms Relating to
 
Timber, 04. 5-1958 (ASTM D9-30 (158)).
 

Red H-Ctz.A condition caused by a fung., Fomes pini, that occurs in
 
the living lree. It is characterized 
 in the early stages of

infection by a reddish or brownish color in 
the heartwood. This is
known as "firm red heart." Later the wood 
 of the living tree
 
disintegrates (decays) 
in small, usually distinct, areas that
 
develop into whitelined pockets.
 

SapStin. A di scoloration of the sapwood, caused by the action of
 
certain molds 
and fungi, that is not accompanied by softening 
or
 
other disintegration of the wood.
 

c.ar_(cat_-fce. A depression in the surface of the pole resulting

from a wound, where healing has not re-established the normal 
cross 
section of the pole. 

.2S -. A separation al ong the grain, the greater part of which occurs

between the rings of: annual growth.
 

Sh.ortCrook. A localized deviation from straightness which, within
 
any section 5 feet or less in length, 
is more than 1/2 the mean
 
diameter of the crok::ed section. 
 (See Fig. 1., Diagram 3.)
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S-ai -1-_ .Fed_(.t..t.. .$D.,,)._wood. Wood i n which the f i bers take aspiral course about 
 the trunk of a tree instead of a vertical
 
course. The spiral 
 may e;xterd in a right-handed or left-handed
 
direction around 
 the tree trunk. Spiral grain is a form of cross 
grain. 

Split. A lengthwise separ'ation o+ the wood due to the tearing apart

of the wood cells. 

-S.team_Condion_r_. Subjectinq pcLes in a closed vessel to stea1
 
prior to treatment,
 

Swee. Deviation of a pole from straig.htness. (See Fig. 1, Diagrams 
1 and 2.) 

1..5 HI T-E ].HL R -I_.I F.EMENT[S. 

A. TateofGrowth:average rate o-fh grcwth c-f pine poles measured on
the buli- inF the outer 5 cm oh poles having a circumferce of 95 cm 
or less at 1. 8 m. from the butt, and ii the outer 8 cm of pcles
having a ci rcuTference o more than 95cm. at 1.8 m from .he butt,
shall be not less than 6 rings per 2.5 cm. Exception: Fol - with 4 
and 5 rings per 2.5 cm art acceptable i : 5,0]% oJr more summerwond is 
preser t. 

Eucal iptus pol es sha].I have an average grolwjth rate, as measured above 
of not 1ess than 2 r-ings in 2.5 cm. without texceptior .
 

As an al ternat ive. the r i. ng count and 
 summerwood mFeasurements 
mentioned above may be made on an incr ement ucre taken at 1.8 mr.
from the butt directly above the place whore the average rate of 
growth iE indicated on the butt sur-face. 

B. Prohibit-d Defects: 

1. Cross breaks (cracks)
 
2. Decay. except au permitted under 
"firm red heart", "defective
 

butts. " and "decayed knots"
 
3. Dead streaks. 
4. Holes, open 
or plugged, e,.cept holes for test purposes, which 

shall be plugged
5. 
 Hollow butts or tops, except as permitted under hollow pith
 

centers and de-fctive butlts.
 
6. Marine borer danage 
7. 
 Nails, spikes, and other metal not specifically authorized by
 

the purchaser
 
8. Hollow heart 
9. Shakes (in Eucaliptus only)
 

C. Permittedeects: 
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1. 	 FirmRed Heart: Firm red heart not accompanied by softening 
or
 
other disintegration (decay) of 
the 	wood is permitted.
 

2. 	 Hollow Pith Centers:Hollow pith centers in the tops or butts and 
in knots are permitted in poles that are to be q:iven full-length 
treatment. 

3. 	 Scars: Turpentire acid face scars are permitted anywhere on the 
pole surface. 

D. 

1. B_.k_: n..l usi ~ons: Depressions containing bark inclusions shall be 
not more than 2 inches in depth, measured from the surace of the 
pole. 

2. 	 od TCompressionThe outer 1 inch cf all pol.s shall be free 
from com:,ression wood visile on either end.,, 

3. 	 Dfectiv .tt.: I-oll owi ng in the butt causeu by "sp inter
 
pulling" in felling the tree 
is permitted, prov:,idd that the
 
area of such a hollow is less than I0.,% of the butt area.
 

4. .nse.. Daae Insect damage, consisting of holes 1/16 inch or
 
less in diameter, or surface scoring or 
channeling is permiitted.

All other forms of insect damage are 
prohibited
 

5. 	 Kot: The diameter of any single knot and sum ofthe knot
 
diameters in anv 30 cm. section shall not exceed the limits of
 
the following Table (Table 1).
 
Type II "decayed knots" are permitted.
 

Page-6-


I , 



Division l1-Technical Specifications
 
PART 1 - WOOD POLES
 

Poles up to 14.0 m length 
Classes 4 to 10 

Max imufn sizes permitted 

Diameter 
single 

of any 
knot 

Sum o-f diameters of all 
knots greater than 0.5 
inch (UL cm) in any 1-foot 
sect i o n 

(cm) (inch) (cm) irich) 

.jwer half 
Upper half 

of 
of 

length 
length 

5 
10 

2 
4 

20 
20 

8 
8 

Diameter of any Sum of diameters of all 
single knot knots greater than 1.5 

(cm) cm. in any 30 cm. section 

Between groundline and 
10 cm. above same. Not permitted. Not permitted 

Outside the above
 
defined section 5.0 15. 0
 

6. 	 Scars: A scar is the result of injury to the living tree and 
which has begun to heal. This provision does not refer to damage 
done to the tree (pole) after it has been cut. No pole shall 
have a scar or turpentine cat face (southern pine) located 
within 2 feet (60 cm) of the groundline. Turpentine scars need 
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be trimmed only the
to e'tert necessar' for ex-amination for
 
evidence of fLIngus infection and inEct damaqe. Other sound
 
scars are pe-mitted else'4,here on the pole sur1face, provided they
 
are smocthv trimmed and do not interfere with the cutting of 
any gain and provided that: 

a) 	The c:irrELlITIfei(rence at an'y' poi nL on tri mmied E-ur: aceE 1 ccated 
between tle butt Ei'd Lavo .Feet (60 cm) be!1ow the ,ircun dl ine is 
not less than the mniimum circu,.:er'ence Epec -l-ied at si:: feet 
(1.30( m) afrom tihe butt for the c-_. s and l-.rth !. he oe; 
and 

b) 	 The depri of the trimmed scar iE not more tian 1/5 the pole
di ame.eor at Lbe locLat i. on o-f the car.. 

...... poles
7. .... in..e on1y) ha i the butt .urface which are, 

not clco-e- th 2 in"he (5 L) to tl e aid,-- uace a the pole 
are permitted, rovided the/ do not exterd M L'- r.ur'dline. 
Sa[L. or a - iI ina of connected shaen i I are.- closerIn 

than 2 in ch.Q ,-u
c) tL the side . c . -HI.he po le are 
permitted, provided thev do not en d far-her ci,-n 2 feet (01
cm) roIithe Lsu and do notbu t f-iace have a oniiiin id,-e than 
1/3 inch ( mi). sha e iII the top ur-- c - a-r- pe- iittLed in 
poles that are tc be .given full--len:th pree=rv--ative treatment,
provided 
 that the dianeter of the shake i. nos: ,.:reat:,r- than 1 /2
the diameter of the Lop of the pole. Shakes are not permiLed in 
Eucal iptus po]es. 

U. .bape: Fole--s shall be free fromi short crooks. A pole mav have 
sweep subj ect to the foil owl n] imi t at-i ons: 

(a) Wh",ere swen.p iu in- cne plane and one direction only, for 
poles 15.0 m (5 ' and of aspecies a straightfet.) sl,.-:ter .. 

line jo in-ing th surface of the pole at 
the groundcline and
the edge cf the p_ole at the Lop, in 90% or more of an 
iln-pecti", .o shal.l niot be di stant fraiTI the surtce ocf the 
pole a. atenv point bv more than Itinch For eaci 10 o:t. 	(',0.8

Ci for eacn:r mLeter cf 1 ength betw.en th:es poc rts. in the 
remrialrder of the irispection r !. :,..(10%), the poles may have a 
deviaLion of 1 ir-h for each 6 feet (1.4 c: for each meter) 
of 	 I 2.nq:tIih Ncn ri.ured~ as bc v 

b) 	Where sweeps in two i a -c. 'plancs of in twouble sweep)

direct'ions irn one p1iano (rever's :sc,ep.
 a s'raight line 
connrectiLnQ the midpoint the CIocundlineat 
 nwith the m idpoint 
at tie tLop shall. rn,-L at any 3 r, Inteied i ate poi nt pass t.hroug-h 
the Eur-ace of tie pole. (See FiL. 1, Diagram 2.) 

piral 

a maxi. mum of nce complele Lwist Ir -An,,/ 4 mi.of length in
 
E uca i Ft-s pl es, and in pi re po]es an - oil ows. 

9. ]3. l l'ii SpIr oI'in (twisL irai n) is permitted as: 
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Length 	 Max i mum 'Wi st 
of Pole (W) 	 of Grain 
----------- - -- -- -............. 	 P .ET' ."
MA ..........
 

9.0 & shorter 1 complete twist in any 3.0 m 
10.0-13.5 inc lusive I compi.ete twist in any 5.0 n 

I0. 	 S Lit . . . - .. .. 

(0) 	Inth..jFp: A split or a com-;bination of two single chec:s 
(each _1-. terminating at the pith center and sl:arated bv 
not les t.han 1/6 of the circumference) having one or both 
port, ions ]located in a verti cal plane ,within W dqros W 
the t.op bolt hole shall not ex.tend downward along tie pole 
more t hanr, t cml. No sir gle (chc:: or spl it shAl p ass 
throu)h botlh bolt hlesc- at the top of the plc:,. 

(b) 	 In..he_-.tt: A split or a combinatior of two, single cr-ec:s, 
as oefined above, shall not ext=,na", upward a.on the pole 
more than 75 cm. 

1.,6 DIIIEN- 1\o_,S 

A. 	 LerLh: F'o].es.. less than 15.0 m, in length shall be not more th n 5.0 
cm shorter or 15 cm longer than nominal length 
Length shall be measured between the ext.reme ends of the pole. 

B. 	 CjrggLMTh.f C h:"ie mi ninm circumferences at 1.80 m f roT the butt for 
each sternth class shall be deter-mined' from t-e tests required in 
section 1.I . Pole.i s.b'E-quent l produced under this spec if+icat ior 
shall be ,l..e according. to th.ir ci rcumf erence as mnoasuir.dI 1 8 mn. 
fromT the h.t. Ci rcu.m-ference of the tc, U.c the pole shall in no case 
be le-s than 60% oF the circumference at 1.2 m. from the butt. 

C. 	 rQinka A tc,].er,c,,e of rot more than two percent, iF
 
circumference, is 
 allowed For -hrinkage af ter- treatmen:. Pole!s to 
which this provisicn applies shall not be more than -five percent of 
any lot. 

.7 	 MWEN*I.J~2URIUKW;REQU I FNINDEr 

A. .. rkPe.c.l Outu" bark shall bE compleetely removed from all poles. 
On all poles, no patch of inner bark nore than 2.5 ,cTI wide shall be 
left on the pole Eurface between the butt and 60 cm below the 
groundl n.ne 
On 	 poles that are to be given ful:.-length treatment, no patch of 
inner bark larger than 2.5 cm wide and 15 cm long shall be left on 
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the pole surface between the top and 60 cm below the groundline. 

.. ing: All po1es shall be neatly sawed at the top and at the buttalong a plane whiclh shall not be out of square with the ax.is of thepole by more than 20% o+ the diameter of the sawed surface. Bevelingat the edge of the sawed butt surface nuL more than /12 the buttdiameter itn, width, or an equivalent area unsymmetr-ically located, is 
permi tted. 

C. Iri miE,ng.. CompletsLi" overgrown knots, rising more than 1 inch abovethe pole surf-.ace, branch stubs, and partiall, over-gr-own knots shallbe trimmed close. Completely overgrown knots les s than I inch hiqhneed not be trimmed. Trimmin may be done by shaving machine or by 
hand. 

D. .h ing" 14 shaving is used, the depth of cut shall not be more tnan necessary to remove inner bar-k and to trim smoothl,y and closel y allbranch stuns andi-i ovrgiowi knots. There shall be no abrupt charge inthe contcur of Ie pole su--ace between the g-ourndl i ne and thea-bovegr-und sect.ions. The lower 60 cm of poles may be trimmed to remove wood -f i b-rs e.us i LL".,f ]. are provided suff i ci enl -iarnwood
remains to obtain the miTnimum per-etration requirement. 

E. MTrkingandCod-_L..I.teroi The fol lowing informatior- shal 1 beburn-branded legibly and permarnently on the face. Items (4) and (5)shall also noted thabe on butt of each pole on a metal tag a-fii.'ed 
thereto. 

(1) The supplier s code or trademark 
(2) The month and Lhe year of treatment
(3) Code l etters denoting the pole species, preservative and 

retention used. 
(4) The true circumference-class numeral and numerals showing the 

1ength of the pole.
(5) An "R" shall be added to the brand on retreated poles. 

The code letters, not less than 5,/8-inch high if burn--brande-d,
not less than 1/8-irich high 

and 
if on a metal tag, designating the polespecies, preservative and retention used, shall be as accorded by

the Furchaser and the suppiier.
The bottom c. the brand or mark shall be placed squarely on the -face
o-f the pole and at 1.' o- +/- 5 cm fr-on the butt of poles 15.0 m orlss in leng th or as otherwiso specified in the purchase order. 

F. Fr.-T.-: All pol.es and anchor Ions shall, be bored, oained and cut tolength pri-rcr to final treatment,but subsequent to seasoninQ and in
accordance with attached draw4 ngs orthe with any drawing whichaccompani- es an order to contract. Anchor logs shall be bored asrequired by the order for them. When gains are required on one sideonly, they shall be cLt on the face of the pole. Gains shall beperpendicular to .he bolt hole and the gained surfaces shall be in 
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approvimately parallel planes.
 

G. :erEifBng Poles 
 of all species shall be kerfed Icngitudinally for a 
distance of 60 cm. above and below the gr-ound line prior to
 
treatment but subsequent to seasoning. Width 
of the kerf shall be no 
more than 6 mm. The Kerf shall extend from the surface of the pole 
to the pith center ex cept at the ends ( to allow for wi tndrawal of 
the saw ). 

H. 	 Sapwood. In Eucaliptus poles, sapwood depth shall 
not 	be le-ss than
 
2.0 	cm, at any section of the manufactured pole.
 

1.6 TOR",GE _ F-L I NG. AND _-N 

A. 	 to.raEj: !,hen it is necessary to hold po. e ir, storage, they shall be 
st: ck ed aon treated or other nondecayi - ofs.kids such di mnsi ons, 
and so arr anged, as to support Lh pol s w Lthout producig . o 
noti ceablea distonrt ion of any MY them.iThe height olf he st l-- shall]. 
be limited to avoid damage to poles cr Lhe bc:Ltcm laers. 
Poles shall be piled and supported in such a manner that al poles 
are at least one foct above thE geeral rnd level and any
 
vegetation growing thEreon. 
 No decayed or decaying wood shall be 
permitted to reiain underneath stored pol L. 

B. 	 Hband1.irn: Poles shall not be dragged along the grourd. Cant hooks,
 
pole tongs, or other 
 pointed tools shall not be applied to the
 
girou.ndline section of any pole.
 

C. 	 DaMag: Poles are not aczeptable if they contain indentations, 
attributed to loading or handling slings that are one--quarter inch 
(0.6 cm) or more deep c:ver 20 percent or more of the pole 
circumference, or more than 1/2" (1.2 cm) deep at any point, Other 
indentaticns or abrasi ons. i.e., forklift damaqe, chain saw damage, 
etc., s ha..l not oce more than 1/10 the pole diameter at th point of 
damaqe up to a max iLmum of 1" (2.5 cm) . If the damage occurs in an 
oversized s,--cti on, the excess of wood shall be taken into 
consideration in .valuatinq the effects of the damage. Minimum 
circumference for a given class will be required within 2: (60 cm) 
of the cl seing point i-f mechanical damage occurs. 

REERA, IY . 

Freservatives shall Eelected from ofbe 	 one the followi g: 

A. 	 Cree,.e.t,:Creosot. shall be a distillate derived from tar produced by

the high temperature carbonization of bituminous coal and conform to 
all requirement.s of AWPA Standard P1 when analyzed in accordance
 
with the methods in AWPA Standard Al, Sections 2, 3, 4, either 5 
or
 
9. and 6. 

Page-1 1
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B. .'.t._Ch1.ro-henol Pentachlorophenol shall contain not less than 95 
percenc chlorinated phenols and conform to AWF'A Standard P8 when 
analyzed in accordance with A5, Sections I, 25 3 and 4. The 
hydrocarbon solvents +or i ntroducing the preservative into the wood 
shal 1 meet th'e requiremernts o4 AWPA Standard ? Hea/y Oil (Type A)
determined in accordarce with referEnced ASTM s-andar-ds for physical 
properties. 

C. -dt-B rn: PrsC -v'.-I:i : :Chromateci copper arsenat es (CCA) shall 
meet the requiremants o.F either type 8 or type C{ -th ormul.ations 
given ill A.IWP- Standard P5--8. Tests to establish conformity shall. be 
made in accordanc'e ,itlh AIWPA StSandard A'2, Sections .,25 and 6, or 
AWPA Standard A10-82. 
CCA treatments shall be of the oxide formulation. Salt formLdatiOFis 
are not permi-tted. 
Determinatins of the required pH o4 treating solutions of the 
water-borne 
should he 

preservatives 
determined in 

shown in AWPA Standard P5, Section 8 
accordance witLh AWP'A Standard A2, Section 

9. 

1 I. , ,-. , .. ....... EN -

I. All Eucaliptus species and those pine Epecies for which 
air-seasoning is required (see REA spec DT-5C Grojup A, Table 1,
Appendix A) shall have been dried by natural air circulation or 
by kiln drying 
period not to 

( at 
exceed 

a temperature not to e.cced 105%';. for a 
6 hours). They shall he checked to the 

heartwood. The moisture content shall not 
use of resistance type meter at a depth of 

e'.xceed 
1--1/2" 

2 
(.8 

percent by 
m) cr at 

the sapwood heartwood line, wi-ichever is less. 

2. Poles for which -full air-seasoning is not required may be 
partial,ly cnditioned by natural air-seasoning or by approved
forced-air circulation or by kiln drying at a temperature not to 
exceed 1050C. and fur ther conditioned by the steam--vacuum 
process (Group C. Tab.e 1, Appendix A o-f REA spew DT-5C) within 
the following i iimits: 

Fage-12
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a) Stea,i-YacUM F'ro es 

Steam- (1i m ts) Temperature Max. 
dec1 . C. hdurs 

Total Time 

(1) '2
 
Southern Pine 	 118 max. 17 - 20 

(1) 	 Pole classes nominally less than :7.5 inches circumference 
at six f±ee:t frown butt. 

(2) 	 Pole c asses nomi al y 7.5 inches or larcer at ,1i. feet 
from buLt. 

3. Boul ton Drvinc is not permitted. 

4. 	 All. poles shall be cenditioned prior to or duri nc treatment in 
such way that the pith center of the pole be hea.ted for at least 
two 	 hours aot a tempeierature o i: 5 der-es C. 

Tr-g.mn (PreassUre Proccss) 
Ifm[ _.._
Ma', 	fT..__n ._Li mIttS.. 

Fr eservative Impreqnation 
Temperature Pressure 

DE. C 

(Creo. & Penta) (Psi) (Kng/cm 

Eucal i ptus-al I speci es 	 99 150 10. 50
 
Jack & Red Pine 
 99 150 10.50
 
Lodgepole Fine 99 150 10.50
 
Southern Pine 99 200 14.00 
Ponderesa (Western) Pine 99 20C) 14.00
 
Al1 Speci es
 

CC. 
 49 Same a_ above 

A1. 	pol es treated wi thI- wrea- borne sal ts shall be by full ell process
described in AWPPA Standards C1 and C4 except as modit-ied by the 
proisons of ANSI C:5.1. 

C. 	 Result Fso :Of 	 reatme1t 

1. Penetraition and retention o-f preservative shall be tested on 
borinqs taken at an,/ point on the periphery approx imately: 
One foot (0 cm) above or below the brand on al i spe es. o 
poles. 

2. 	 RetenLion of preservative shall be not less than specified in 
Table 2 below as detefri ned by: 

a. 	 Toluene extraction for creosote. 
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b. 	 Lime fusion test or copper pyridine test for pentachlorophenol 
when the preservative is a penta-petroleum solution. 

c. 	 Copper pyridine test for pentachlorophenol when poles treated 
with penta-petroleum solution are known to have been stored or 
ra- ted in sea water, and for all species native to the Faci-ic 
Coast region. 

d. 	 Tests in accordance with the recognized standard methods for 
chromium, copper, and arsenic i,,nc listed in AWF'A Standards 
A,2, AI, AIl and A7 .The components of the preservatives
shall be calculated as As 0 , CuO and CrO Analysis bv 

2 5 
AWPA Standard A9-70 are satisfactory only .for plant control. 
Retention of individual components shall not be less than the 
following values (AWF(-P5): 

Kg /rm3 I:q /m3 

lipeB ryrpe _ . 

- Copper, as CuO 2.1 3 1.90 
- Chromium, as CrO 3.83 5.15 

- Arsenic, as As 0 	 4.90 3.70 
25
 

*rABLE 2 

.	 . 

Test Zon K.)Creosote 	 C C A Pentachorophenol distance from surface 

3 3
 
(pcf) (kg/m ) (pcf) gi/m ) (pcf) (g/m ) (in) (cm)
 

12 1?2.5 .75 12 .6 9.6 0.5 to 2.0 1.3 to 5.1 
Or limit line between 
sapwood and heartwood. 

(*) 	 The distances given here are applicable to species other than those listed 
in the REA Specification DT-5C. The test zone for U.S. species shall be as 
given in table 10, REA Specificatior, DT-5C. 

3. 	 Penetration sampling of poles shall be as fol.ows: 

(1) 	 Bore 20 percent of poles or 20 poles, whichever is greater; 
accept if 100 percent conform, otherwise bore all poles. 
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(2) 	Retreat the charqe if more than 15 percent of the borinqs
 
are found lo be nonconforming.
 

(3) 	Retreat all nonconforming poles if 15 percent or less fail
 
the requirements.
 

4. 	 The depth of penetration shall be measured along a boring from the 
outer end toward the inner end for a distance throughout which 
there is continuous preservative penetration an indicated by 
evidence of preservative in each annual rin, included. 

5. 	 The Ili i imur depth of preser vatLive per-etra ioL shall tbe 5h.5" (8.9 
cm) or 100% of the sapwoo. 

Fo]esD. 	 Peteat-- may he retreated once. CCA treated poles shall be 
dried suf Fic:iently to accept the treatment 

1. 	 Cro.eand -ant .-Pett-l .em - Limits of steam for initial 
treatment and retreatmernt shall not exceed tLhose found in 
paragraph 1. 10.A.2. 
Retreatment of Rcwerve Tr atec Stock poles shal l be by s bmersion 
in hot pres.er. aive (cr-e.oLe cr pentachla:hropl:en,.1 -- petrole,_m 
soluti'on) for not than min under pourds. p'essure,les 10 ites 25 
or not less thn 30 mi nutes at: atmospheric pressLr. 

Retreated poles shall conform fully to all the requirements of
 
this specification.
 
Retreated poles shall have a letter "R" placed inr the butt and on
 
the brand to indicate that the pole or poles have been retreated.
 

..11 	MECHAI4IICPL RE(.!L IR,=MENTS
 

A. 	 Circom-ference classification of poles as specified in Faragraph 1.6.B.
 
shall be established subject to tlhe actual load bearing capacity as
 
demonstrated below.
 

B. 	 For all purposes of classification, the minimum breaking load applied
 
transverset,, at 60 cm. from the top and with the 
indicated groundline
 
distances -:rom the bottom shall be as shown in table 3.
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Class 

4 	 6 7 

Mini mrum 
Pole Length Groundline Top 	 displa- Breakinq Strength 

(m) (m) cement at 	 (kg) 
Fail ure-cm. 

0. 5)C 1. 60 95 .....-540 
10.00 1.75 100 
 1080 855 675 
1.1. 00 1.80 120 1080 855 675
 
12.-Q( 1.85 14C) 1080 855 
 675 
13.50 1.95 180 1080 855 675 

C. The relationship between breaking strength and circumference at 1.8 m. 
from the butt shall be established for each class of poles offered 
under this specification by one of the following methods: 

1. 	 By reference to previously performed full-length tests on a 
statistically significant number of poles in the indicated 
stLrength clas e . Such tests, if performed by the manufacturer, 
sha]) be certified by a competent independent authority such as a 
National Forestry Agency, University Forestry Department or an 
approved timber inspection agency. 

2. 	 By tats witnessed by the Purchaser for the purpose of 
certifying compliance under this speci. fication. Such tests shall 
be performed to the breaking point orn at least five treated poles 
in each class offered. 

Mini mum ci rcumferences shall be determined by calculations 
utilizing the actual dimensions and nodulus of rupture of the 
specimens. 

3. 	 By reference to such other data as the Purchaser may deem 
acceptable. 

Page-16
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D. Flexibility of poles offered 
under this speci ficati on shall be
 
established by the manufacturer from test 
data. or by other means. The 
minimum displacement of the top of the pole when tested in accordance 
with 1.11 B shall not be less than the values indicated in Table 1. 

1. 12. ISFECT iON- _O qCEF NCE,,..._ .q -,- -.
 

A. Inspection of pIoles shall be made in accordance with FEA SFD DT-i' 
"Q.ual i ty Control and Inspect.ion of Tinber Products". 

B. 	 A lot is def ined a4 the total set of poles cf the ,same typ:., clas. and 
length, presen led for inspection at one q i ven t i e. 

C. 	 If the cl assi nq procedure of 1 .11 C, paragiraphs t. or . is used, 
a samp 1e of 0. 1% (one tenth o-f one pev,:eret) . or a minimum f one 
piece, cf each 1 ot shall be sub j ct to a fl exural strec1 Lh test.This test ,-ha]. 1. be c ,on:duc:eadup *to the [breal:i aQ po.inist osf the 
Speci men. 

0. 	 In the event of fal.ure of: Lhe Let. tice, aL le. than 90. W 
rated load cr di spl ac,.ermen f ive more poles of that lat shal l be 
tested to failure. Failure of more than one 	 oi these at less than 
90%,, of rated load, or displac ument shall be considered wroundsa. for 
rejection of the entire lot. 

E. 	 Acceptance shall conform to the procedu-e in F:EA STD lT-i9 . and 
the Inspector and Manuf acturer shall undersig n the corresponding 
certi ficates. 
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A. Sealed proposals for the furnishing and delivery of 
Ii. ne hardware and equi pment for a Rural 
Electri fication Project, to be financed pursuant to a 
Loan AOreement between, the Goverrnment of The Republic
of Be1 i via and the Aqency for Internati. onal 
Devel opment (( ID) "i ]1 be received by the Empr'esa
Nacional do Electricidad, S.A. (ENDE) hereinafter 
called1 :he Purchaser at the off ices of EN.IDE, ,c:al le 
Colc:mbia C,-655, Cchabamba, Boli via, bv Twelvye hundred 
hours 2 0) on ............ 19836. The Proposal . wi 11 
be opened and read publicly in the offices oft the 
Empiresa Naci c.nal de Electricidad, S.A. at fifteen 
hundred hours (15:00) on the same da,. Any proposal
rec:ei ve .subsequent to the ti me spec i . i ed will be 
returned prompti1', to the Bidder unopened. All bids 
and bid guar--ant es shal 1 remain val. id for- a period of 
rot 1 esaR t han one hunI-tred and Twen ty (12 ) days. The 
Purchaser reserves the right to rej ec I an, and all 
proposals.
 

1.2. DERIPTmIN OF :,]ECT 

A. The Ri.ral Electrification Project in the area of El
 
Chapare, provinces Carrasco and Chapare of the 
Department of Cochabamba, Repub1 i' of Bolivia will 
consist oF the following: 

Ore 220 t.Y-.4.5 V step-down substation 
- , KOU.I m. pri mary di stri bution lines inr 34.5/19.9 

kV and 19.9 kV 
- 56.3 :m secondary distribution lines in 380/220 V 

and 220 V 
- 2875 kVA distribution Transformers 
- 2300 ser-vice drops 
- Sectionalizin9 and protection in-tallations
 

1.3. BIUS OF MANUFACTI:RE-RS AND SUPFI ERS 

A. Manufacturers of the materials included in this
 
Invitation for Bids nay bid directly in their name,
if qualified to submit a proposal under the terms and 
conditions herein. 

B. Suppl i er's and manuf acturer "s representatives or 
agents may also submit proposal if qualified unders 
the terms 
 and condi tions herninr. Such proposals, 
however, (ust be ac:compani ed by a cerLi.fied 1ltter 
(s) from manLif ac: tur-r Cs)h or other evi dence 
satisfactory to the Pur-caser, that the Bidder is 
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authorized 
 to 	 bind the manufacturer to furnish 
 and 
delivar the materials for which a bid is submitted 
and that all materials and equipment so supplied

will be warranted by the manufacturer as required
 
herei n.
 

_OI3A B IED_ [.!iUM [.r!,!1. 4. ... qT2N!i_.G 

A. 	 Complete 
sets of Biddinc Documnts, includinc
proposal forms, specifications and contract documents 
may be obtai ned frem The Empresa Naci onal de 
Electricidad,, S.A., P.O. Dom 565, Cochabamba Oolivia, 
Telex 6251 BV. 	for the price of ..... US$.
 

A. 	 The Age.ncy for International Development (AID) has 
granted a Loan (AID Loan Nulbbler 511-T--0,7) to the
Governmont of the Repub].ic: of Bolivia to asuiut'. i r 
firnancing tihe Rural El.ectrification Project 1H. El 
Chapare. In accordance with the conditions oft- the 
AID Loan Agreement, all.] mater i al s and rel ated 
services comprising this public bid will have their
 
source and origin 
in i:he United States of America and
 
"selected free world countries" as designated 
 by AI)
Geographical Code 
941, including the Republic of
 
Bolivia (See Exhibit H).
 

B. 
 With respect to distribution materials and equipment
the origin thereof is the country in which such
 
material 
 was mined, grown, or produced Lhrough

manufacturing, processing, 
 or assembly; the source
 
thereof is 
the country or territory from which such 
commodity is shipped to the borrower country, except
that when equipmen- or materials are shipped 
to 	 the
 
borrower country from 
 a 	 free port or bonded 
warehouse i n the form i n wh i ch recei ved ther ei n, 
source means the country or territory from which 
equipment or material was shipped to such free port 
or bonded warehouse, except that if the equipment or
 
material is 1ocated in 
 the bor-rower country at the 
time of it -purchase for the project. source means 
the borrower countrv. A pr-oduced comnodity shall be 
deemed of borrower-country origin if as a result of 
such manuf ac tu- i no, processi ng., or assemb .Ly i n 
the borrower countrv, a co.mi:ercial ly recoctni 
ed 	 new
 
cmnodit', resultsthat is substantially di fer-ent in 
basic characteristics or in purpose or utility from 
any of its imported componrnts . Items of equipment 
or materials which are 	normally imported for sale to
 
meet a general demand in the borrower country for the
 
item shall be deemed of borrower courtry origin,
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provi ded:
 

1. 	 They have been imported from the United States 
or other 941 Code countries for commercial resale 
and in the ca~e of equipment, machinery and 
vehicles, their resale value does not emceed 
$us. 2,000 per item, provided that the latter 
value reshriction mayv be waive by AID on a case 
by 	 case basis when it is satisfied that the 
equipmreint, machinerv,, or vehicles involved have 
not simply been trans-shipped through the United 
St.ates but are ectuallv of United States origin. 
No 	 total val Le limitation is placed on the 
purchase of mater i al , suppii es, and tools 
imported from the United States or other 941 Code 
countr i es aod available for o-f f-the-shelf 
procurement in the borrower country exceot the 
agqregat e amouint o-f local currency i nanced by 
AID for the project as a whole. 

2. 	 That if thev h a'e been imported from AID 
Geographic Code 935 (See Exhibit "G") source 
outside the United States, the total invoice 
value of any single transaction does not exceed 
the local currency equivalent of $us. 500 and the 
total purchase value of all such transactions does 
not exceed $us. 50,000 in local currency
equivalent or five percent (5%) c-f the total AID 
loan, w-ichever is less.
 

C. 	 No produced commodity whether of United States or 
borrower country source and origin shall be eligiible
for AID financing if such commodity contains any 
component from a Communist Block country (i.e., a 
country not specified in AID Geographic Code 935). 

D. 	 No produced commodity shall be eligible for AID 
f inanci nc: 

1. 	 If such commodity contains any component or 
components which were imported into the producing
 
country; and
 

2. 	 Such components were acquired by the producer in 
the form in which the,/ were imported; and 

3. 	 The total c:ost of such components (delivered at 
the point of production) amounts to more than 
fifty percert (50,) of the lowest price (excluding 
the cost of ocean transportation and marine 
insurance) at which the supplier makes the 
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commodity available for export sale, whether or 
not financed by AID. Components from the other 
eligible source countries and from Bolivia may be 
used without limitation in appl ving this 
percentage rule. 

E. 	 No produced conmodity shall be eligible for AID 
f inancing if such commodit-y has been traFisported to 
the borrower countr,: 

1. 	 By tr-ansportation medi um owned, operated, or under 
the control of any Commurist Block country (i. a.1 
a c oulntr." nct specified in AID Geographic Code 
935).
 

2. 	 On a vessel which PID, by written notice to ENDE, 
has desin nated as ineliqi ble. 

3. 	 Under an,, ocean or air charter- wh ich has not 
received prior approval by AID. 

F. 	 In the case ot F surance,, sour ce and ori gClinf mEans the 
country in which s:ch i.nsrance is pl.aced. Ilnirnce 
shal1 be deemed to be placed in a given country only
i f payment of tihe .nou.rance premi um i s made to an 
i nsurance compan,/ -f f ice lc ated in such country and 
the iln-,rance policy is i.ssxued by an office in 	 such 
c OLIn t 	r y'. 

6. 	 In the case of delivery se-'ices, source and origin 
means the country in wh i _- hu-h services are render-ed. 
With respect to ocean or air freight, it leans the 
flag o- the carrier vessel or airc ft. 

H. 	 In the case of incidental sErvices, source and origin 
means the source of equipment to which such services 
relate. 

I. 	 Certification of SouLrce and Ligin shall be included 
with each invoice in the form attached herelto See, 
Exhibit A.). 

1.6. S1I FI ._ 

A. 	 AID Loan futnds may be used to pay freight and 
insurance costs only if: 
t. 	 Goods 4-inanced under this loan are transported by

f . ao carriers of count:ri es included in AID 
G:ieographic Ccd, Y41, ard Bolivia, and 

2. The insurance is placed in Bolivia or a country 
included in AID Geogaphic Code 941. 

-4
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B. AID regulation,-, as stated in the Loan Agreement, are. 
as follows: 

I. 	 Goods procured f-om a Code 941 countr,, and 
financed under the Loan may be transportecd to 
Bolivia on flag carriers of any countri included 
in Code 95 o.f the ! 1I Geographic Boo as in 
e.ffect at thne time of shipment. 

2. 	 UinlesH AID shall determine that privately-c'wned 
Uni ted States fl.ag commercial v.-essel s. are not 
availabl,-e at .fair and reasonabl e rates for such 
vessel '; 

a. 	 At least fifty percent"(50%) of the gros 
tornaqe of Code 941 goods financed under the 
Loan and transported on ocean vessels from 
United States ports (computed separately for 
dry bulk carriers., dr',' cargo 1 i F.rE and 
tankers,) a]. . be t rans p or eJ on 
prIvatel ',-own=d J i ted t atei -g 
commerc i al vessel s' and at ieast -fi f ty 
percent (50%) of the gross freight revenue 
generated by ocean shipments of Code 941 
goods financed under the Loan and 
transported on dry cargo liners from United 
States ports shall be paid to or for the 
benef it of privately-owned. Uni ted 
States-flag commercial vessels; and 

b. 	 At least fifty percent (50%) of the gross 
tonnage of all Code 941 goods financed 
unde rt he Loan a\nd transported on ocean 
vessels from non-Uni ted States port 
(computed separately for dry bulk carriers, 
dry cargo liners and tankers) shall be 
transported on pr i vate 1y--owned Un i ted 
States-fl a. commercial vessels; and at 
least fifty percent (50%) of the gross 
freight revenue oarerated by ocean 
sni pents of Code 941 goods financed under 
the Loan nid transported on dry cargo 
liners ricr non--United States Ports sha.l 
be 	 paid to or for the benefi t of 
pr i ',vately--owned Un i ted States-f 1ag 
comnercial vessels. No such goods may be 
transported on anY' ocean vessel or a:i. rcraft 
i) which AID, ii a notice to the borrower, 

has desi nated as ineligible to carry AID 
financed goods or (ii) which has been 
chartered for the carriage of AID financed 
goods unless such charter has be2n approved 

-- 5

http:Invitati.on


D iicio,' - Invitation for Bids..A
PART - NUOTIEEI-f I.N,:--tJCIiONT]r [DDEf)PS 

by 	AID.
 

3. 	 Mar ir:'. insurance on Code 941 goods may be 
financed under the Loan with disbursemeits made 
pursuant to Section 7.01 of the Loan Agreement, 
provided (W) such insurance is placed the
at 
lowest availanle cc'mpetitive rate in Bolivia or 
iln a corLr'y included in Code 941 of 	the A.I.O.
 
Geographic Zc:e B<cok as in effect at. the t.me of
 
p lacomen t, ard H i ) c ]. ai ms th erauune are 
payable in freey1,, convearti le currency. If in 
conneti i ,-. witi the placemenI o marin ire 
ins',ui"rrce Cnl shipments fin. anced uncder United 
State 1 - ic:,n authorizing a-sist ne to 
othe r n ons . i v.i a. by statute, de ree. 
rl-. or i ion., any iar.i ni su "Vrac.lt favors 
comaniiy 'f anvy country over any is .r,i 
insuran'C comtpanrCeTspan'/ i 1-, ,it o L- i n,: . ri 
anly -ate of the UniLd-cli 	 F ..- Sta.. .•te Ai... .CIi ~ sic~: c t._- [ of Pnr(:.i . ii .1,)JEte Lff C I9-'."41 :-oda f:inFanceC C unde-r thes Locan s 
 s l.-./, 
dutr rg the corntinua nce (-- U l d'H Cs i M1 Is L1in, 
be insured a.gairsst marin risk in the I-i t:i 
SLates of: A;meri ca with ay urnp y c crf(rs --.e F 
authuri.7,e'd to do marilnse in sturacr e bus'i s 
 in 
any state of the United States of: America. 

4. 	 The borrower shal 1 insur-e, or cause to be 
insured, all goods from Code 941 countries 
financed under the L_ -n against ris.k:s incident 
to their transit to the point of their use in 
the Froject. Such irssur-enc sha..1 be issued 
upon te.rms and conrditicr s consistent with soun-I 
commerci,a. practice. slhal 1 insur'e the iull 
volue of the cocis, and shal].l be payable in any

reely- y'er t hl E cirreincy-. Arsy
i ndemniicaLion rec:eived by the borrower uFnder 
suh i-u.ranc:e shl] 1 be used to replace or 
repai r any mater i al damage or any 1 oss o-f the 
goods insured or 	sall be used to reimburs -he 
borrower for the replacement or repair of such
 
goods, or sial], be used for repayment of this 
Loan. Any',' SLch r"eplacements shall have their 
s.ource and origi.n in cOulntries inc1luded .in Code
 
94:1. of I:he AID Geographic Code Book as in
 
effect a: the time orders r- placed or 
cson:t racts are e.tered into 
 for such 
repl 1 cemeli s, and shall be otherw ise sutj cc: Ieo 
the provi .-ions of thisAg reeienlt. 

C. 	 Supp.iers will make every ef: fort to ship goids on U.S. 
flag car-rier-s, and if such carriers are not available, 
on flag car-ri ers of countr"i es included in AID 
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Geographic Code 941. Although permitted, lag
carriers of countries included in AID Geographic Code. 
935 should be used only when those from 941 countries 
are not available. The supplier must obtain 
permission from EN[E when he plans to use means of 
ocean transportation other than L. S. F1 ag 
carriers. 

1,7. s7EMIS I _if H'u-' I 41 

A. 	 The Bdd.r: pr.Fsal ahall be s'ubmitted in a sealed 
envelope. mar- d "A". whi-h shall cornta.ir two inner 
se led en, i les mark-ed "D" and "C" repectivel1, and 
which slall be also clearly marked as follows: 

FPcoposa fori, 'I-i, Luio HardwoI re and Equipment 
Chapare Rral El1ectrificatiron Froject 
Ervel op "A'' 

B. 	 One of the two inner sealed envelopes shall be marked 
as follows-

Envelope "E": DocULments 

This 	envelope shall contain the following: 

a). 	 Statemen - of Ouali-fications as per Clause 1.14, 
Part 1, Division I 

b). 	 Bolivian firms presenting proposals of their 
own, or acting as representatives of foreign
firms shall present: 

- Documents certi fyin g the legal existence of 
te -f ir m. 

- Certi-licate of compliance with taxes and 
Tributes Scolvencia Tributaria), 

- Certi.ficate of Fis-cal Solvency extende-d by 
tl-e Contraloria General de l.a Repub.ica. 

- Certificate of inscription in the Direccion 
de Comercia. Ministerio de Industria y 
Comercio. 

- Certificate of i o-cription in ths Camara de 
Industrias or Camara de Comercio. 

-oreign 	 shallc) f +irm present documentation 
relative to its constitution, duly legalized in 
its country of origin. 

-7
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d) 	 Other formalities as required by these Bidding 
Dnc umen t s. 

C. 	 The secco'nd sealed inner envelope shall be marked: 

Envelope "C": proposal, and shall contain the
 
folI 	owing : 

a) 	 The Bidder's Check List (Fart 2. Division 1)
 

b) 	 The Bidder's Proposal, in original and three 
(3) 	 copies 
 on the - orms upp li ed herewith, 
with attachments an required. 

c) 	 The F-crposal Frices, in or qinal and three (3) 
copies, as. e: PlaLe -d in Clause I.:, Part 1, 
Division I of thee docet..
 

d) 	 The Bi.d ocnhd (.clase . 1.9, Fart 1, Di vi sion i). 

e) 	 ThIeDelivery Scf"edulr on the -f orms, supplied 
herein. 

f) 	 According to the requirements of the Bclivian 
Law. t i pul at:ed i n the "'Decree No. 10120'" 
dated February 2nd, 1972, all Bidders shall 
include with their pro,-,posal: W) one sheet of 
Sealed Paper of cUrrent noTi nal val ue for 
each shee: of the submi tted ::rposal Forms, 
and (ii ) Legal ~Wamp' , for a nominral value 
of 	 once per t.en thousand (1/1i0.000) of the 
total amount of the P roposal. 

Instead of Sealed Paper and Legal Stamps, the 
Bidder who 
ca-nnt obtain these may comply with 
the requiremenes of this Clause by issuing a 
check for an aqrnt equival ent to nomi ral 
value of said Sea].", Paper and Legal Stamps. 
For purpose of converting $b. (Bolivian Pesos) 
to Aus. &U.S. Dol arw, the exchange raite to 
be us'ed shall be the official rate starding 
at the 	 da1 te of submi ssi on of proposal. 

This check shall be issued in U.S. Dollars to 
the ,nm of Eipr esa Na,: i _nr, de El. e'::trjicidad,at 
S., The above menti oned sLum wi It not be 
retundted to the Bidders. 

E. If the Bidder is. a partnership, the proposai 
must be signed in the partnership name by a 



Division I - Invitation for Bids . 
-._T I_.-. L R 

partner. If the Bidder is a corporation, the
 
proposal must be signed in the corporate name by
 
a duly aLUthorized off icer and the corporate sea]. 
aff ixed and attested by the secretary of the
 
corporation.
 

F 	 F'rop saI shall be in the Engli sh or
 
Eng 1 ish /p an l anuh gLe s.
1 au 

G. 	 A ll the proposa]l form pages shal] be signed. 
The Eicn.E,., or signatures at the end of the 
proposal for--m Eh all be dul y attested by an 
aLutA.hori :, INh a r F-ub I. ic f rom 19o1 i Vi a or" 
author i eci I' ir, Publ ii c in the country of 
oriqin and certi-fied by the relevant Bolivian 
Consul ata 

18~. UNIT ___'.r:PD::-:v-I .vt. H I:lL.,B 

A. 	 Bidders sahall quote their prices includiinc insaurance 
and appl icable f rei ght on the Mlater i al Schedule 
Sheets. i ncl uded herewith. The fol lowing prices 
shall be wrii:ten in U.S. Dollars " 

a) 	 Unit Prices F.O.B. Port of Ebarcation. (Firm
 

basis).
 

b) 	 Total Prices C.I.F. Port of Entry. (Santos, 
BrazilEuenos Aires, Argentina; Matarani, PerQt; 
Artofagasta, Chile' are recommended as ports of 
entry -for U.S.A. Bidders) (Estimated basis). 

c) 	 Total Prices C.I.F. Foint of Destination which
 
will be indicated in the rel evant Del ivery
 
Schedule. (Estimated bat.is). 

d) 	 Ocean and land freight shall be based upon current 
rates. These prices will be adjusted upw.rd or 
downward T.o the rates in e+-ect on the date of 
shipment or on the date indicated in the rlevint 
delivery,schedules. wi-ichever is the e'arlieor date, 
f+r" (b) and (c) above. Any insurance or freight 
c:harges in a quotation considered unreasonable,. by 
ENDE or AID will be ,:roundE for rejection of 
b.i. ds. The ba,.si1.c price -for study, evaluation, and 
adjus..ent wi 11 be (b) above. In the event of 
var. aLion between unit. price and extended price, 
te un-i.nt pricc shall qovern. 

B. 	 Proposals may be submitted for one or more of the
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Material Schedul.es, but each individual Schedule for 
which a proposal is submitted must be bid in its 
entirety. Bids of partial Schedules will not be 
accepted.
 

1.9. CURRENCY 

A. 	 Price quotations shall be expressed in U.S. Dollars. 

B. 	 Payments for all material_ and services under the 
present Invitation +or Bids snail be made in U.S. 
Doll ars. 

A. 	 Each proposal mu.t be accompanied by a bid Lord valid 
for not less than one hundred and twenty (. 20) days 
from the date of the opening cof the bids, ir the form 
attached hereto, i lh sure:.i es i ssued by a bank 
accept-ibl e..to the Fur chaszer., or a cash i er E chec; in 
Uin i ted S-tates [,i]. arr,s i ssued by any, t.Labl e 
bank i nrg i ntitLt ion. payable to t:he order of the 
Purchaeer,, .n an amounI t at 1 ast eql to ten (10.) 
percent of the ma imul bid price. A Letter cf Credit 
i n equal amount . and t iL period, approved L. the 
Purchaser may be furnished in lieu of the Bid Bond. 

Each Bidder agree : that said proposal shal . be { irm 
and 	 binding upon each . cl Bidder until a proposal is 
accepted and a satis or performnce bona is 
furnished by the successfIl Bidder, or for a per iod 
not to exceed one hundr-ed twenty (120) days from I:he 
date set for the opening of the prcposals, whichever 
is the 1 :ls e" percoa. 

B. 	 The Bid Bond will be returned to all Bidders except
tlhe thi-ee (3) lowest responsive Bidders withir thirty
(30) calendar days from the bid ooerning date. 

C. 	 Withii-, five j) calendar days afte-r the Purchaser and 
the success ul idder have sipned the Contract, the 
Bid Dlorid will be returned to the remaininq,2) two 
Bidders. The Did 
Bond 	of the successful Bidder will 
be 	 returned by the F'urchaser "hen the Contract is
 
siqned and the ['erforTance Bond has been received and
 
accepted by the Purchaser-.
 

A. The successful Bidder shall be required to 
three (3) additional copies of his proposal 
furnish a Performance Bond in triplicate in 

e:ecute 

and to 

the form 

- 10
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attached hereto with sureties acceptable to the
 
Purchaser in a penal sum not less than thirty (30)
 
percent of the contract price within 30 days after
 
written notice of the acceptance of the proposal.
 
Performance Bonds shall extend for a periocd not less
 
than one year from the date of completion of the
 
delivery of the materials to the point deEignated in 
the 	Delivery Schedule. A bank guara-,tee or Lett r o
 
Credit in equal amoun t nd period from any ban king
i nsti tuti on approved by the Purchaser may be 
furni shed in 1 i of 	 Bond.o-u the Ferformance 

1 .12. "EF---4...-O Et.&LJT __CONTREMY 

A. 	 Should the succes.ful Bidder fai l or refuse to 
execute such copies o- the proposal or to furnish a 
Performanc e r with i n (:30 ) dave afterBond 	 thi rty 
written notice ,:of the acc:eptanrce if the propil'osaI by 
the Furchaser the Bidder will be cons idered to have 
abandoned the proposal. In that event, the Pu'.chaser 
shall be enti Lied to enforce the Bi cl .n i r, 
accordan-ice iih the terms or toi reta-i n the proceeds 
of a certi- ied check. and the Purchaser may in cood 
faith contract with another B i dder for the supp y of 
the materials, refundinrgD the excess, if any, in which 
the Bid Bond or cashier s check exceeds the 
differerce between the amount of the contract and the 
amount of the abandoned proposal. 

1 E.EIBU.i! P I D.D.EESi 

A. 	 No firm included on the list of suspended, debarred 
or ineligible Bidders mai ntai ned by AID will be 
eligible to bid individually or in a Joint Venture, 
or be financed by AID as a sub-con tractor or 
otherwise. No Lnited States fir'm, nor any other firm 
which is more tI-an fifty (50%) percent bene-ficially, 
owned by a United States firm, shall be eligible for 
AID firnancing if the firm is not in complianice with 
its equal opportunity obl igati ens under Eiecutive 
Order 11246. as amended, and regulat ions and orders 
issued thereunder. 

1 . 14. gUJL IF:I A.-. NM P.RDEB.P,I ..

A. 	 Al1 Bi dders :il"a1 furnish with thei r bide a 
Statmert of Qualifications on the form attached as 
ExTibit E stating dollar volumes which the Bidder 
has produced and/or sold in the past four yea.rs of 
the types of materials in each of the Material 
Schedules for which a proposal is submitted. 
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B. 	 Tlhe statement shall include a list of major contracts 
and sales with names and complete addresses of 
individuals knowledgoeable of the Bidder' s 
qualifications for the production and/or delivery of 
the 	materials specified. 

C. 	 The Purchaser reserves the right to reject t-he bid of 
any Bidder if in his judgement the qualifi cation 
information is incomplete, or inf or-mat ion submitted 
or obtained from refei'-erces indicates that the Didder 
is not fully qualified to supp iv the materials 
according to specifications with in the delivery 
period stataed in the Delivery Schedt].e0 

1. 15. DELIVIERY C-EDUL. 

A. 	 Maximum delivery periods shall be those specified in 
the Delivery 5chedule. ifor delivery i.2. I.F. port of 
entry. B iders. shall estirnat-e delivery peri.ods to 
the point onF destinatIion. 

1. 16. S!. s FOR:_.cCf_J. [_F .d ;! _,..t!!.:2-D 

A. 	 Contract awards shall be made for each individual 
Mater i al Schedule to 	 the lowest cost qual i-Pfied 
responsive Bidder whose proposal accepts all of the 
terms and condi i t i ons of: the Contract Documents 
described in Clause 1.2 of the Bidders Proposal. 

B. 	 A respons:ivye bid is one which accepts all of the 
terms and conditions of the Co tract Documents 
wi thout mater i al1 eal i f i at 1o-,. A materi al 
modi.f i calion is one wh ich affects in any way the 
price, q.anLiVi. qual itv scope, delivery date. ' or 
completion date of equipment or materials or other 
services to be supplied or performed; or which limits 
in any wav r esponsi billities,any. duties, or 
1 iabi ).i i.: -s of the Di.dder or any rights at the 
Fur chaer or of AID, as any of the foregoi ngj have 
been specifie. d or defined in the Invi tation for 
Bids, and may be cau-e for rejection of the 
Proposal . 'he F',_.rchaser may wa ive any mi nor 
ir.forma]ity in a bid which does not constitute a 
material modi fication. The Furchaser also reserves 
the right to reject any and all bids. 

C. 	 No 13idder shall, have the right after the bid cl osing 
time to change a bid which is unr-esponsive ine order 
to make it responsive or- otherwise make any changes 
in the bid. 

-12
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D. 	 To be considered for award a bid must be responsive 
to the Invitation for Bids and be considered by ENDE 
and AID to meet the test of price, quality, delivery
and completion date of project. The award shall be 
made to that qualified Bidder whose bid, responsive 
to the Invitation for Bids, is both reasonable and 
lowest in price (U.S. dollars) after adjustment by
arithmetical computation to account for any factor 
other than price required or permitted by the 
Invi tation for Bids to be considered in the 
evaluation of bids. 

1.17. 8DDENDAi TE1 F.I'F - I '-. B I DS 

A. 	 Bidder may request, in writing, not less than twenty 
(20) days before the date of the bid openingo, from 
the Purchaser any inoterpretation or correction of any
ambiguity, inconsistency, or error in the bidding
documents. uc:h interpretatiors or correctiors will 
be issued( in wr-iting, by means o-f a 1l:ter which wi:ill 
be sent by m',il to each person recorded as having 
received I:he r equi red se!Ls of biddi documents. 

B. An'y addenda, amendment or revision to this Notice .an 
Instruction to Bidders shall be sent by certified 
airmail to all prospective Bidders of record not less 
than fifteen (15) days prior to the time and date set 
for the opeingc of bids. Such addenda, amendment or 
revi-sion must be considered in the bid and shall be 
properly signed and returned with the proposal. 

C. 	 Telgraphic bids will not be considered, regardless
of when received. Modifications of completed bids 
made by telegram or cable and received prior to the 
time of the opening of bids will be evaluated only
in the form r'c.=ived by, tle Purchaser, regardless of 
transmittal er rors. 

D. 	 Any modification of the Bidding Documents, prior to 
bid opening, will be issued by addendum, tel e,, cable 
or letter, and approved by AID; copy of same will be 
delivered to each Bidder. The Bidder shall confirm 
in writirng his receipt of each addendum. 

A. Ei dders shall assume all responsi bi li ty for the 
del:i.,very of prooosa] or modifications thereof to the 
o~f-:ice of ENDIE, prior to the date and time set for 
the ,pen i II of proposals. A late bid will not be 
considered even though i t became 1 ate because of 
factors beyond the Bi dde-'s control, such as delays 
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in mail handling, twleqraphic transmissi on or customs 
clearance. A late hid will be considered only when
 
such bid is received at the place designated prior
 
to award and when the sole cause for its becoming
 
late is due to mishandling on the part of ENDE, its
 
employees! or agents.
 

1. 19. E-....R-Ej f.! LE TA.S"- Q1_ 

A. 	 The corvst o-f Consular Invoices or any export licens-es 
or taxes i mposed by the source ountrv or 
transportaLic,n taxes of any kind behall obtained 
and paid fcr v th:e Bhidder. 

1.20. M P"i T_ rt 

A. Al iat-eria.s delivered to the points of destination 
spi f ied i r tihe.ei i very Schedule shal] be e-'e, pt 
-from all :impo,rI: duties and taxes. 

B. The Furchaser shall pro-vide t:he Bi dder wi th the 
necessary documenrt ati on ro make f-fec Li ,e S.uch 
exemptions. 

1.21. CONTRi(- TI __-i'I- .[E .FF.!-.EE ,ITJ 

contract 

Proposal shall be deemed to ilncl ude 


A. 	 The to be effected upon acceptance oe-f the 
the entire
 

agreement between the parties thereto, and 
the Bidder 
shall not cl.aim any modification thereof resulting 
from any repre>sentation or promise made at any ti me 
by an agen:, ci-:icer or employee of the Purchaser, 
or any ot.-her ier son. 

1 -2. ., .. ,L: .]_!,-2..-7 C. 

A. The costs o-f legalization of the Contract shall 
be 
borne in equal amounts by the Purchaser an, the 
Bidder, ex cept when the Purchaser is ex-:empt o-f such 
payments, in which case the Bidder shall pay his 
corresponding part of the costs.
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1 .2.V J I THDRId.,WIL OF OII)S 

1. 24. 

A. 

M_, 

A. 

Bids may be withdrawn by written 
time prior to the date of opening 

_A S_:HED._V 

Pill reerence, to times and 
Documents a'e understood to be 
Lless otherwise sp,ecificall, stated. 

request to ENDE any 
of bids. 

periods in thes.e 
in calendar days, 

EMPRESA NACI[OIlAL. DE ELECTRICIDAD S.A. 

Ing. Claude BersS 
Gerente General 

Arze 
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I::ART 2 - BIDDER' S CHECK LIST 

Documents that form part of the Bidders Proprosal 

The Bidder must fill in, in ink: 

I.... .. certify that 
the following documents form part of this Proposal 
Number .dated 

2. 	 1. Biddino Documents: Divis~ion I. Part 1 through 
7, and Division II, Parts I through. 

2.2. Addenda Nos. 

2.3. Bidder's Statement of Qualification as Exhibit
No._ 

No ....................
 

2.4. 	 Bid Bond for an amount of $us
 
i ssued by ....................................
 

2.5. 	 Shipping time estimate (See Division I, Part 7, 
Delivery Schedule) as exhibit No. 

2.6. Aiu1horizati.on of the 

as E;hibit No. 
..... (See Division I, Part 1 Notice 

and instruction to Bidders). 

2.7. 	 Certiticate that Lh materials offered will be 
manu facLtured and stppl:ied in strict accordance 
with th, conditions prescribed by AID, duly 
issued by ...... ............... and duly attested 
by as Exhibit No. 

-16
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2.8. 	 Af.fidavits that the bidder and/or the 
manutfactirer o'f the malte;rials or equipment are 
not included on the list of suspended. debarred 
or ineli.i ble Bidders maintained by the United 
States General Service Administra-tio,nr, United 
States Coiptr-ole1 Geeneal, or the Depar-tOnent 
of LaL:or or maintained by AID, issued by: 

l .and suIch if id, .. l3, :shaE lt b~z d]. atftee,:. ~g- by a 

Notar'' P'ublic and included by the Bidder ith 
is pr :, . ac .,hi. Lit I,1. 

.9. Affida..its t'hat the equipmert quoted has been 
thrh ,p ro-ven i n ccimmerc i al operat i on,
1 SEL. ,.J?d I:D,./ 

antar y i daPub bl duld Bidd:,- ,ic 1 al:te-,t,:d
Nc- r,, hu'Lb . i. i:: aL ci bE i'i-~1 Wdc b,- i Lh, --, i c r 

with his proposal A . No.o..Ehii ..

2. 10. Descriptive 
detailed:
 

as Exhibits 

2.11. 	 Others 

Technical Informati on as 

Nos. 

as Exhibits Nos. 

9i cder" s SlC~nflature 

it 1e 	 Secretary 

Date
 

Mai i i nq Address .... ... .. ... .. . 
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1 	 OFFER TO FUiRNISH 

A. 	 The undersigned (hereinafter called the Bidder) hereby 
propoeEs to furnish and deliver distribution hardware 
and e:,quipment +or the rural electrification project in 
El Chapre, executed by the Empresa la,:: i onl1 de 
El ectricidad, G.-. (hereinaftter called the Purchaser, 
EN'E ) in ntrIcL accordance witth the t er ms and 
condi i cn o . the Proposal., Met. -ri ia Schedul es, 
De]. very :,-hedu e, an,d Technical Specif icati,ona 
attacl ei and a part thereof, the.. made for 
pricE hrei na-r r staLed. 

.'. DESCR T.::'T I f..! OF ;.Oi I AC 

A. 	 The Follow.o g p-ariL,- sEhal constitute the Contract, all. 
of whi-ha r ,ncl in ing lerm acti -l Iuded mean nqof ".Contr 

Doc_.menL " as L,--d herei n.: 

1. 	 Noticce and I nsLIructi ons to Bidders. 

2. 	 Bicders Check List. 

•-. 	Bidders Proposal.
 

4. 	 Acceptance.
 

5. 	 Propo'sal S'ummary 

6. 	 Material Schedules.
 

'. 	 Bid Bond.
 

S. 	 Perf: ormarace Bond. 

9. 	 Delivery Schedule.
 

10. Techni cal Specifications. 

11. lumbered Addenda j ssued to foregoing. 

3*3. .FrM I! ; :1:..F - -- r N_,!L:,T IONlI_'. TYi ... I C_. 

A. 	 The Bidder erL"if i- w that he has carefull y exami ned 
the ContracL Documrents as described in "Description of 
Contract" herein, and that he is aware of the location 
of 	 the point of destination of the distribution 
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hardware and equipment, the transportation facilities 
available, 
 and any other factorE which would affect 
price and delivery of such materials and equipment. 

The Bidder therefore gives up any claim he may have
 
based on lack 
 of knowl edge or ir,-ormati on, or 
def f ici enci ,- or mi si nterpreta:ion of such 
information including the present Contract Conditions
 
and' Technical Specifications.
 

:4. ELW ITHI.ILLL.3 

A. 	 The Bidder war-rants that his proposal is made in good
-faith and withOLit collusion or connection with any
other person c-r persons. 

.5, _..
FINNc!.L=pL:3rQup!-[:3 

A. 	 The Bidder 
 warrants Lhat he pc:ssesses adequate
financial res,,u.rces and agrees thai: in th.n event this
 
proposal ie 
 accepted he will furnish a Ferformance
 
Bond properly executed by a 
bank or .urety company 
acceptable to the Purchaser in a penal sum not less 
than thirty percent (30 %) of the Contract Price. 

NIT DA I S3.6. 	 LFT:I..PLD_0 

A. 	 The Bidder understands and agrees that 
 the varioLS
 
items on which bids are made in 
this proposal are on a
 
unit basis.
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3.7. TIME OF DELIVERY 

A. 	 The Bidder agrees to complete delivery within the
 
period specified in the Delivery Schedule. Delivery
 
period shall begin on the date of issuance of the
 
Letter of Commitment and shall be completed upon
 
delivery to port of entry as shown by the
 
corresponding Customs Documentation.
 

3.8. WARR ANTY 

A. 	 Bidder warrants that all distribution hardware, mat 
erials and equipment to be furni sned under this 
proposal shall be free of defect: in workmanship and 
matBri al s and shall be of.-the kird and quality
speci fied herein. if. within one ear from dAte o: 
deli-ery to the point of destinatio.n Speci -, in th 
Delivery Schedule, Lhe Purcha er di.cover c--I.rs in 
workmanship and/or material aid so noti -s the 
Bidder prm in the Mailrriptlv writ.i ng, Bidder reME,' 
such defects or nonconformance to specifications at 
his expense by repair or replacement at the option of 
the Purchaser within sixty (60) day, of such 
noti f ication. 

B. 	 In addition, successful Bidder shall furnish for the 
benefit of the Purchaser standard warranties and cgua-
rantees for all materials and equipment furnished 
under this contract.
 

C. All manuf acturer's warranties and guarantees on
 
distribution materials and/or equipment shall be
 
transferred and assigned to Purchaser.
 

3.9 TESTS D SE!C'r)NS 

A. 	 Bider shall furnish Purchaser a certificate in the 
form attached that all produc. s have passed 
applicable standards association tests, standard 
f actory inspection and tests, and/or specific tests 
as may be required by the Technical Specifications 
herein.. Cost f these test. shall be for the 
account of the jdder. 

B. 	 Purcmanar or his authoriz .ed representative, at his 
expense. shall have the right to inspect and test 
products during manuf.a.cture and prior :o shipment, 
Itf requesto by Purchaser, the Bidder shall advise 
Purchaser at least two weeks in advance of date or 
dates products will be ready for inspection and
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L-3-rIDER' S 
on for 

PROF.S 
Bids 

te sti ng. 

c. -rhe Bidder shall. provide the Purchaser, within 
reasonthe instruments, materials, labor and 
facilities required !for the assays and tests needed 
to veri y the qual ity of the materials and/or 
equipment Luwplied. 

D. Te F',I rcha.:er . -,prpea-entaL 1 ,V ) shall have 
acces at all t:i mes to the man uft tLWers premit). 
order to i r.pec t the materi al and/or . qi 
suppl ied under th i s Contract. The b:i der-
facilitate all document. pertaining to Lh. matri.ls, 
wotrk< in pr-ogres and the exi'ecutiorn o t hi.s C,-, 

f:rec 

ir 

un t 
sha. l 

&r-

E. Bidder s ail prt:il y1V re-.pl ace defectt .e 
i tems not1 ~nIcfrmng [o specfca t; ony 
insp,.ect ni o rpr i, to shi pmeit. HIowee'v', 
bvx the: Pucha~er or UL authori-fiII d 
shal b,e e i-d to relieve the Bi ddr 
compete- per.o rmanceno is obiigations 
mater-i al ainld e.qui pmn t 1 .fu I cuc, nirty 
specifi.ations. 

a ial or 
found I*** cr 

no .ci , 

fi fu I and 
to suIly the 

with the 

3..C. F Nr, I -NS-') -, l-- T l, D' , '-- , HI . 

A. The Furchaser sihall inpect all matleri.al.s and 
equipment deli ver-ed to the point of desti nati on 
specified in t1he Delivery Schedule within sixt y (60) 
days of the date of such delivery. 'lterial - and 
equip men-t coof orm:innga to spec i f i.c at s.rie .lI be 
acceoted for -fi na]. paent.iI t , provi ded all re qui red 
cert i ficates ,"and documnts have been d.l i ver-ed to 
Purchaser. 

B. Any i nspect i ., shal l not r-el i eve the Bi dder +rom 
ful1 responsibi lity for fTurnishing th . materi a].s and 
aqui oment conf orming to the specifications herein, 
nor prejudice an',' claim, right or privi. ege which 
Purch sEer may have under the warranty of 'the cidder. 

A. The Bidder sl,all. 
Furclhaser- From 
proceedi n f4. ': or 

covering any of 
in this Fropo aa., 

s ave harmless and idemnify the 
any and all c. ai ms., suO I.:,:: and
the infri ngerent of any patents 

the materials. or eq.ipment accepted 
and delivered under this Contract. 
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3 12 CHAN GE.3 ANJD _OuIItiTIQNI 

A. 	 It is mutually understood that prior to shipment,
 
certain changes within the general scope of t:he work
 
may require amendments in quantities, speciTicatins,
 
method of ship-ment or packing or deli very, an, such
 
changes wwiil not irnpai r the Cocntract. ]hnrefore 
Ptur-chaser may,, at any tme a-erI, -acceq o a--_.
proposal andpr i. to hipment ly the bidder from thd-i. 
factoiy-., ,aIe chiig, i tihe Cit L c]: r " i rn, 
Techni ca] Spec: i f i cati ons, me tbod of Ehi OF 
packLing,-i or piece of del.ivr, . If ar. ,:ouch cian ,
causes an i ncr ease or declease i r the cC.t o the 
mater ial or equi pmrint cr ti me r eqt..t red for eIl1ir' 
an equi -abl e adjust ment si.-a be made in the Contract 
price or d,l ivery schedule, or- bcth., and the f -acL 

shall be modifi -in wr i l acc;rd inw I 

Ain ,, :1.aimc.by the Birdder for cd , ..ad ui in.l;en kh 
cl-auEe must be madec: ir writi nog wit hirn thirL. O.iN 
days from the date of recei pt by th Biddr o 
noti f i c ati on of change. Fail ure_ ,-,Qrei' anyto ;. to 
adjustment shall be mat:er of d:i.spute conc erninrg 
quest io of fact wti L r Lbhe mean ing of t cai se aso La 
defined in Fart , Section 3. . Di sputes and
 
Arbitrations".
 

C. 	 Where the cost of work mado obsolete or in e.ccss as
 
a re-ult of a change is included in the Bider's claim
 
for adjustmerit, the Purchaser may have L ri,.g]ht to
 
prescribe the manner of disposition of such wor..
 

D. 	 Bidderl agr'ees that the-, Fur'chas-er shall have the
 
right to incr"-. ,. the quantitLies of any iLe:m in the
 
Material Sclhielules by not more than twentv-:i (25%)
 
percent ,or to decr-ease the quarit it ies o an.y itlm i
the Materi lSLhedLt .. bv not more than ten (10%)
 
percent of the quantit,! spe,:cified therei nat the same
 
unit price, provided that noti-ficatior of the e'ercise
 
of sich optLon is ,made within i-,irety (90) days of
 
acceptance of this proposal. The Bidder aitt.ree to
 
deliver any such additional orders wi. thin sixty (60) 
days af ter the completion date speci f i -d in the
 
or i ,i ra Contra.:act ,. Anv dece eased or deirs .h a ll be 
delivared accordintg to Lbs scheciule spec:ifPied ir-n the
 
or i g c r, , Con tr a t. 

iclii. the Con*rac:t 

acceptarice o-f a Bi.dder s proposal 


E. Io fic atiion of 	 to be eff.fected upon
 
may be made excepl
 

in 
 writinq signed by the eidder and the Pur-chaser.
 
Anv suc- tod ification shall require prior- approval of
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AID.
 

3. 13.SHIFING 

A. 	 Maritime and/or land transportation shall be prepaid
by the Bidder from the factory to the point a 
des-t.ination stipulated in Division I, PART 7, Delivery 
S chhedu e. 

B. 	 For the c:neni.n c of : the Furchaser, the total 
cost of itr --ri ona frei ght shall be separatel v 
i'temi 2 co on all Cormerci al Irnvoi ces. 

3 14. INSpLJ.[.F-_,'ICL-

A. 	 The Di dder shall provide, at his e.epense, ins.urance 
coveing tn a ornl-aion cf mater i al and equi pment to 
be delI I vered tuinder thi s. proposal. - rom warehouse of the 
Bidder- o th- . .i- specified in Part: 7, -Lv :i.r :in 1,, 
De!li."very sLcrnedule. 

B. SLch insaLI'F -. oshal i be upon ter me and condi ti ons 
consi e el w.1 lt h sound commerc al pr-act ice -for onqe 

.hundred ter ,.0 J. %) percent of the f ull C.. F. value o.f 
the m-teri als and e qu i:ment -. and for- a period not less 
than ninety 90) lays af.tr arrival ot the mat er-ials 
and eqI.'luipmrt ii at- the point of destination .pc-_ified 
i n 	 the Dlie. ] 2 .. er' I ,d 1 Th.e in uir ance may be 
i sued by any comnpan iy or compani ea. uthor ied lto do a 
marine insurance busins:s i n an, state o-f the United 
SLates and/or any counLry des gnat. /byAID aeraphic
Code 941, including the Republic of Boliivia. and the 
proceeds shall be payable to the Purchasor in United 
States dollars. 

C. 	 For the converience of the Purchaser, the total cost 
o0f insura.nce from the por-t E exlportation to the part 
of ery ato the point of destination s eciied in 
Li De liverv ,che'dul e shall be separatel y i temi zed an 
all I Comme rci al Invoi ceE. 

3. 15 . METHO1__D_ '- F'E'. :i'NT, 

A. All payents to the Bidder for di stributiron materials 
arInd1equ ipmen.it furni shed under hi proposal L1jl be 
made under a Di.rect Lette,:r of Co:mmitment opened by AID 
i favor -f the Bidder. in the amout- for w-hic-ih the 
pr o posal, i s.-a _-ccepe: [cd, a. Fiolw.O-s: 

a) 	 Ninetyv per-cnt (90%) of each in voice shall be paid 
upon deli.ver o-F materials and equipment to the 
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Port of: Exportation as evidenced by the documents
 
described in Clause 3.16 below.
 

b) 	 The remaining ten percent (10%) of each invoic2
 
shall be paid upon presentation of the
 
corresponding Certificate of Acceptance is.ued by
 
ENDE on the delivery of materials and cquipment 
at the Final Delivery Point, ex:cept Lha. .SUe'1 
final payment shall not be retained for more than 
sixty (60) days following delivery., nl es 
withheld due to fault of the Bidder a etaLed 
Clause -. 12.. 

s in
 

3. 16. 	DOCUME !T R.F,'i E . 

A. 	 For payment of 90C% of each invoice the Bidder must 
submit to ENDE: 

a) 	 AID form FE- 103';4 in original and three (3) 
cop ies, 

b) 	 The Supplier''s Commercia]. Invoice in oRiginal and 
three (3) copies. 

c) 	 The Bill of Lading, Consular Invoice, 
Insurance Certificate and the Freight Invoice. 

d) 	 Certificate of Source and Origin as 
required by AID. 

e) 	 Suppl ier' s Certificate and AID Agre.ment form 
F- 1450-4. 

f) 	 Certificate of inapection issued by 
the 	PLrclaser or its authorized representativye.
 

B. 	 For payme t of the remaininc 1C% of each inv,_-,ice the 
Bidder shall submit the Certificate of Acceptance 
issiued b ENDE (ClaLse 3.15 above). 

A'. 	 Ccm.i -Li, I (,-:p.1 ie.- s Irnvoice, and~r ."LUD 'i irod" Lior' n 

-.- _ .shall.sh,-, in addiLion to the date and invoic-e 
nLibe th e cori.ract numbl:;)er, i tern numbers and 
de -ia. io' - at.er;i. alE IJ. the Haterialof as l sted in" 
Scled-LiuL edu iun I: i ty o..f each shipped it uiiLI tle, 
 ard 
total pr. ce of each i.tem, total invoice price, and the 
total cost of in,.urance ard total cost of freight 
included in the t:o tal invo.ice price. 

-24



Division I - Invitation for Bids 

The original of the Commercial (Supplier s) Invoice.
 
must be accompanied by the original of a Contractor:s
 
Certificate (AID Form F-1450-4). Each copy of the
 
invoice must be accompanied by a copy of this
 
certificate. Standard 
 Form No. FE-1034, and other 
documents required by AID shall also be submi-tted. 
Specimens of the Contractor s Certificate (AID 
F-1450-4) and Standard Form FE-1034 are incl uded ifn 
Division III. 

B. 	 Bills of Ladinq shall show port of embarcation, name 
04 vessel., if applicable, or date and infior,-,ation on 
carrier, date of loading and port of er%,ry
(destinaion), irvoice and packing list nu'.mber, and 

total amoutr L of freight charg. ci earl y mar'ked 

C. , C--rtik iicate in the form attachec he,reto. 

D. 	 -,. and .or--i.Qifice:._ofn in the form att:.achedce Oi.. 
hereto.
 

E. icte.ofInSurance setishowing full coverage as 
specified in Clause .. 15, Insurance. 

F. 	 Consular Invoice specifying distribution materials and 
equipment shipped and value as specified by total
 
amount of Commercial (Supplier's) Invoice.
 

G. 	 Detailed acc Lin_1 L . t shall include contract number, 
item number, package numbers and type of package, net 
and gross weight in kilograms of each package and 
total 
 net and gross weight in kilograms of entire 
packing 1 Mst. 

7. 18. PAYMENTD RI;nFUL.LT 

Moavmer
A. 	 N.- ts shall be 
 due while the Bidder is in 
default in respect to any of the provisions of this
 
Contract.
 

3.!9.RELEA"SE 0F LIEN 

A. 	 Upon the completion of final deliver'y of the
 
distribution materials and equipment by 
the Bidder,
 
the 	EiJder- shall deliver to the Purchaser in duplicate 
rel.ea.es oQ+ all lien and of rights to claim 
any
lien, iF the form attached hereto from all 
manufacturers, and a certificate to the effect that
 
a] materials and equipment deli vered for the project

have been paid :forand that all releases have been
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submitted to the Purchaser. The Purchaser shall have 
the right to delay final payment to the Bidder until. 
these releases and certificate. have been furnishod to
 
and 	 approved by the Purchaser. 

3.2. COMPLETLIONON '"I..... 	 ._.~~LL --......... Q l D, E, ,S 
 D EF!"I 

A. 	 If de-fault shall be made by the Bidder in the 
performance of any of the terms of this r'pc:sal the 
F'urche r-, without in any manner limitin, its -- 1 
and equi table remedies in the circumstances. ma. .e"vErve 
upon the Uidder and the Surety or Sureties upo;n the 
Performance Bond or bonds a wri tten notice r equi ri ng
the Didder t. cause -uch default to be corrac ted 
forthwith. Unl ess.within twenLv (20) days atLer the 
service of such not ice upon the Bi dder Euch de fa uI t 
shall be corrected or arrangements .for the corr,.ctio 
thereofY sa.l i Ef ac orv to the Puchaser sha:l 1 b. 
the Bidder cr its Surety ur Sureties. the Fr;chiaser 
may p vacs -:ua ihe deu li Vet- o completior- v i.I"act 
or otherwiae f-r the: account and at the exper of the 
Bidder, and the Bidder and its S.urety or Sieis 
shall be liable to the [.urchaser- for any increase in 
cost ,or expense of the Contract price o,:casi oned 
thereby. The Purc[has~er in such conti nqenc', may,' 
ex erc i se any r i qhts, claims -or demands wni.ch the 
Bidder may have against third persons in connection 
with this Contract and r- such purpose the Bidder 
does hereby assign, transfer and set over i nto the 
Purchaser all such rights, claims and 	 demands. 

3 21 .AI'IAFiESLIOUIDATED 

A. 	 If fcr any reason the Bidder is unable to make 
delivery C.I.F. destin,-ation as specified in the 
Delivery Schedule, the Bidder shall promptly notify
the Furchaser of the reason for such delay and the 
date delivery will be made. If such delay is not 
excused by causes beyond the control of the Bi-dder as 
set forth in Clause 3.12 "Changes and Modification", 
or 1,.2. "Force 4aj eure" herein, the Bidder shall pay
the Purchaser as liquidated camages, and not as 	 a 
penalty, the follow*ing amount : 1/2 0/,:0 (one
half per thousand) of the total Contract price for 
each calendar- day for which the Completion of Supply
is. delayed, up to a maximum of ten (10%) percent cf 
the tot:al Contract price of the delayed mat: erials. 

B. 	 Payment '-,f o=uch ]iquidated damages which become due to 
the F'urcha.er shal ]. be deducted from the remaining 
payments due to the Bidder. 

-26
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22 CLIMULAT I YE R.MED I ES 

A. 	 Every right or remedy herein conferred upon or 
reserved to the Purchaser shall be cumulative, shall 
be in addition to every right and remedy ornow 
herea-fter existing at law or in equity or by statute 
and the pursuit of any right or remedy shall not be 
construed as an election, provided, however, that the 
provision of "Liquidated Damages" herein shall be the 
exclusive mieaerLiFe o2{ ama-es for failure by the idder 
to complete the delivery of the distribution materialsz 
and equipmen: within the time agreed upon herein. 

3. r 	 FORCE ,N(JEU.IRE
3. 23. 

A. 	 Def. L: i -. Force Maje ure shall mean unf oreeeab 1 e 
causes bevond the c:ontrol and without the facilt" o
neclig,.ence:. of the bidder, including but not resricLed 
to 	 acts of God or 	 pub li c enemy, fires. 4loods, 
epidemics , quarantine restrictions, .strilkes, freight 
embargoes, and Lrucuuall]y severe weather, or dela/s 
of subcontractor due to such causes. 

"B. 	 __ i:i.: 1 on Fr,- 1 i:k When, in the op i n ion of 
the Bidder, force majeure has occured, the Bidder 
shall notify the Purchaser not later than ten (1i) 
days after such occurence as to the date, nature., and 
possible e"tent of force majeure. 

C. 	 Terminati on If, in the opinion of the Purchaser, the 
cause of force maj eure i s surf icient to prevent
delivery of the materials and equipment purchased
within a reasonable period of time after the de] ivery
specified in the Delivery Schedule, the F'urchaser 
shall have the right to cancel, al or any part of the 
Contract. In the event of such cancellation, the 
Bidder shall be entitled to pa'ment for all materials 
and equipm:nt delivered to the port of exportation at 
the prices set forth herein. 

3. 24. 	DI SPITE ..L .' T'R T 1 

A. 	 Djspuqte: except as otherwise provided in this 
ContracL, any disputes concerning a question of fact 
arisinI under this Contract which* are not disposed of 
by a,.-reement sha. 1 be settled Ly arbitration. 

B. 	 .A.it:t.i.on ._ocd.r:. if any dispute or controversy 
arises between Lhe Purchaser and the Contractor 
relative to or caused by this Contract, the matter 
shall be referred to and solved by an Arbitration 
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Panel. This Arbitration Fanel shall consist of three 
(3) arbiters, one dEsignated by each part within 
thirty (30) days following the date in which one part 
notifies the other in writing of its decision to 
submit the controversv to arbitrationz the third 
member, acting as Fresident of the Panel, shall be 
designated by the other two members of the Panel 
within fi fteen 15) days following the nomination of 
the second arbiter. I-f any of the parts +ails to 
designate its arbiter wi-thin thirty (30) da E 
following the written noti fication of the c ther 
part s deci ci on to submit the con trovers, to 
arbitration, or if both parts fail to designate the
 
third member, thi-s arbieir- sha] 1 be nominated bv the 
President of the Sociedad do Inq]eniero de DoLivia. 
If this official declin.s to e.f-ect lis nomination. 
or does not ef4fct it within forty (40) davs 
receiving his desi gnatti orn,, the arbi ter shall be 
nominated by the Freside nt of the Lonse)io 'aciooral ce 
Ingeni eri a of Boli via. No person havinq per'son a1 
interest iF the controversy shall form part F thiE. 
Arbitration Panel. Th-e procedure 0 el-b 1 ati orl,rt 
shall take pl ace in Cochabamba. Bol i vi a. under the 
laws of Bolivia. The decisions of the A-rbitration, 
Panel shall be adopted bv simple maijority and not be 
subject to appeal, except as noted her inheoaj . The 
Panel may consult experts who shall advi-e but. will 
not nave the right to vote. A record of proceed.nec 
shall be kept and shall be si gned by the members of 
the Panel after each meet:ing. 

C. 	 t. _o7. T Tfthe arbitrators are authoriz ed 
to award to the party whose contention is sustained, 
such s_ti's as they shall cor side r proper for the 
tine,o:... expense and troub.e incidenta]l to arbitration 
including their owr e..pense.-. Said suiT, to be paid 
by the o.her party . 

D. b ar. the decison of the arbitrators and awardci of 
arb itrat ion shall be in writing, signed by the 
arbitrators, and delivered by registered mai]. or 
personally to the Bidder and the Purchaser who hereby 
agree to accept said award as bi ndi ncj. Thi s 
"disputes" clause does not preclude consideration of 
law quetions in connection with deci sior-- provided 
for in the fir'st paragrap-: provided that n-othirng in 
this Contr act shall be construed as making final the 
dec i sion of any administrative official, 
r prsentati ve, or board on a question of law. 

. REIAT I ONSI2F' WITH -D 
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A. 	 'This Contract is financed under United States Agency 
for International Development (AID) Loan No. 
51 I-T-067. 

26. LEiAID 	 Ai:P A S.Qyg 

A. 	 The parties hereto understand that AID has reserved 
certain approval righnts including, but not limited %:oo 
the right to approve the terms of this Contract, the 
Bidder, and any or all plans, reports, specificat, ions, 
subc:ontractE, bid docum.ents, r awi ng. othera , cr 
doctuments rel ate'd to thi s Contract and the proj ct 
whi ch it is part . The partiea heret turther 
under.s-tand and aoree that,-. AID, i n reserving any or al l. 
of the fore,4oinc approval rights, has acted .solely as 
a lendr to assure the proper use of Uni ted Staes 
Government fruonds, and that any decisiu n by, AID to 
exerc.se or refrain from eercising these appr"oval 
r:Lghts shall be made as a lender in the course of 
•financilng t.his- project and shall not be ,:,:crisltrued as 
making AID a party to the Contract. The par. Li W. 
hereto understand and agr'ee that AID may from time :.o 

'time ex erc i I hhe -Foregoing approval 1 ghts, or 
di scu(: matters rel ated to these ri glhts and the 
project oT which this Contract is part, with the 
part i es jointly or separately, wi thout thereby 
incurring any responsibiity or liabiliLy to the 
parties jointly or to any of them. 

B. 	 Any approval or failure to disapprove by AID of any 
plan, report, specific ation, contract, bid document. 
dran:ing or other documents shall not bar thce Purchaser 
or AID from assertilg any riglht, or relieve Bidder of 
any liabilit,, which Bidcder mioht otherwise have to 
Furchas-er or- AID, becaush: of such plan,specification, 
contr act, b i d clocumen t d- awil.g or other document, or 
any perf-ormance or failure of performance ,-ther ,eund-r, 
or anv AID contractor's or supplier's certificat. 

3. 27.C-ANGES MOIF T O,1SAND LT 

A . Ai"'y changLes and/or modifications in this proposEal not 

approved by AID shall not be -inanced by AID. 

3.28. ' OH-- , NT- -P, -. . N...-. --

A. As i1nments: this Contract shail not be as.i ned by 
the bi dder ir whole or in part without the prior 
approval in writing of the Purchaser and A]ID. 

B. 	 Sucontracts: the Bi dder shall iot subcontract any 
part of the furnishing and delivery of materials and 
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equipment under this Contract without the consent of 
the Purchaoer in writino and approval by AID. This 
requirement does not appipy to purchase orders to 
manufacturer- from Bidders. 

3 29. IS HNS A\ID i 

A. No amount representing a discount, credit, or similar 
all owance, nor any paVment or benef i t in the nature of 
a kickback shall be paid or made in connection t'ith 
any transaction under this Contract. 

B. 	 The Bidder shall be entitled to pa, commissions ', 
bona fide agents, provided such commissions (o not 
exceed the 1 esser o-f (1) anounts customari lv paid for 
such services in simi 1 a- Lransacti or s, and (2) amounts 
cls5toma v to the trade. 

C. 	 No per.,n .shal be ,:.i,.emed a bona f i geeon.: of a 
Bidder if such peron acting as a" purchasirq aent c,. 
the Purch,.er herunder is by wer"li p or-f iaffi ated r 
mana emen ties with tlhe Bi dder on a cost 
r n t b i s.bursec.i, ii 

A. 	 The Bidder shall maintain adequate books and records 
show i ng aid support i no transact i ons under or in 
conect ion wi th this Contr act i n accordance with 
generally accepted accounting prircipl,:es. These books 
and recor ds shall be made available for inspection and 
audit by AID or its author.iz ed agenls or 
represeni:at i ves dur i ng the Cont act term and for a1 

priod of fi ve (5) years af.t..r final payments under the 
Co n t r a c t. 

A.The term "rPrco:sal" man same as "Con tract'shal]. Lie 
utnder any propos,:al accepted by the Purchaser. 

B. 	 The term "Furchae.r- " or "Owner " shall mean Empresa 
Nac i on.l de El ectr i.i d, S.A., or their duly 
autlhor i zd repr._entat i ,es. 

C. 	 The t,-er-m "rFoj oct" shall mean the Rural 
Electrif icati on Proj ect in El Chapare or portior ns 
thereof: 

D. 	 The term "Bidder" as usdj herein refers to the party 
or- parties furnicshino the dis'tribution line materials 
and equipment or services as specified. 
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F. 	 The term "Manufacturer or "Supplier- as used hereinr 
refers to the partY Or parties manu.facturinq the
 
materials 
 and equipment as -pecified, complete or in
 
part.
 

G. 	 The term "LompletiOnrof 
Delivery of Materials" shall 
moan fL l per-formance by the Bidder of thn Bidder's 
obl i gLti ons under the i dder 's. ContracL and all 
amenidnents .nd revisiens t.hereof e,-ept te _icider 's 
obl i ati.iojr,, i n respect to Re ]ea-e of Li. en under 
Clause 3 1..' "l-,w ease of Lien" thereOt and otlher fi.nal 
doc L"mentE. 

I. 	 The term "A ID" shall mean the LJSAID Mi s s,, to 
Bolivia, Am-er ican Embassy, La Par, Bolivia or th 
United State Agencyfor Intern-ational Deve].opment
 
central oiice in Washington, D.C.
 

J. 	 The term "tu, ractor" shall mean the same as "Bidder" 
under, ]. .-l cI:tDo umen,,Cotra s.
 

CDMM~~Aii~lN1 AIK INCTI JOCEB 

A. 	 All official notices, required or 
permissible herurnder
 
shall be valid only in writing, and they may be
 
delivered in person, by Lelegraph, by cable, by
or 

registered mail. 
 They shal] be del.ivered to:
 

Purchaser:
 

Empresa Nacional de Electricidad, S.A. 
Suerenc i a de Distrihbucion 

Calle Col ombia No. 6,56 
F'.O. B~oN 5065 

Cochabamba-Bol i via 
T1e". Address: 6251 -NDE BV
 

Bidder:
 

Cable address: 

B. 	 In the event all or part 
 of this Proposal is
 
accepted, AID will o,
pen 	the Letter of Commitment
 

-3 1
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provided in Part 3, Clause 3.15, "Method of Payment.'' 
in favor- of 

A. 	 InFcrma:ti on on land transportati on bew ._, the 
ordinary Ports of Entry and Points of DestinaLion in 
Boliv'ia is supplied in Exhibit "J". 

B. 	 These data (to be used ±for esLi mai.na pu"osE) have 
been r op il ed f r om fai_thful pr i v ea or c .: i :ial 
soI'-e i eIFect in ,eember", 1 955-- and are furn i shed 
to assi st Bidder i n prepar i nc hi s proposal. ENDE 
asu e . no r esponsi bi li Lv for the cculracv of- such 
i n for mat i on. 

3:4. 	!.tME-LAO_1U-. 

A. 	 Thi s Proposal is void Ue. S i t i s accepted by the 
Purchaser -hi Lbhl hnu twnt- (120) daysbLndred a-d 
after the specif ied Bid Openinq Date. 

U:.-15.q0J!T2q.:.. 

A. 	 Upon acceptance of this Froposa1 the P'roposal sil. 
becoa the Contract and the success;fl Bidder shall be 
the Contractor, and all reFerences in the Propo,sal to 
tlhe Di shal. app y to the Conlractor.Bidder 

B. Re-fer to Exhibit "I" for Form of Contract. 

3.:3,. rm:ioi T lUc.3 I:3 

A. 	 Each and all of the covenants and agreements contained 
in the Contract af.fected by the acceptance of this 
Froposal shall eix tend to and b- binding upon the 
succe:ssors of the parties hereto. 

Title 

ATTEST; 
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SecretEryMiiiadrs 

Date of P'roposal 



DIVISION I INVITATION TO BID 
PART I-NOTICE AND INSTRUCTIONS TO BIDDER
 

1.1 GENERAL
 

A. Sealed proposals in 
the English language for the installation of
 
material and construction 
of a Rural Electrification Project, to be
financed pursuant 
to a Loan Agreement between the Government of The
 
Republic of 
Bolivia and the Agency for International Development (AID)

will be received by the Empresa Nacional de 
Electricidad, S.A. (ENDE;

hereinafter called the 
Purchaser at the 
office of ENDE, CALLE Columbia

0-655, Cochabamba, Bolivia, by 
 Twelve hundred hours (12:00) on
198... The proposals will be opened and 
read publicly

in the offices of Empresa 
Nacional de Electricidad, S.A. at fifteen
 
hundred hours (15:00) on the same day. 
Any proposal received subsequent

to the time specified will be returned promptly to the Bidder unopened.
All bids and bid guarantees shall remain valid for a period of not less 
than one hundred and twenty (120) days. The Purchaser reserves the 
right to reject any and all proposals.
 

1.2 DESCRIPTION OF PROJECT
 

A. The Rural Electrification Project in the area of 
El Chapare of the

Department of Cochabamba, Republic of Bolivia will consist of 
two sub
projects as follows:
 

Subproject A
 

44.3 Km of 3 phase primary distribution lines at 34.5/19.9kv
 

29.0 Km secondary distribution lines at 380/220V and 220V
 

1450 kVA distribution transformers
 

1200 service drops
 

4 sectionalizing and protection installations
 

280 street light installations
 

Subproject B
 

63.7 Km of primary distribution lines at 34.5/19.9kV and 19.9kv
 

27.3 Km secondary distribution line at 380/220V and 220V
 

1425 kVA distribution transformers
 

1100 service drops
 

2 sectionalizing and protection installations
 

270 street light installations
 



Work included in this invitation consists of the cc-istruction of 
distribution lines, secondary lines, the installation of distribution
 
transformers and accessories, service drops, meters and street lighting

fixtures; and the furnishing of all equipment required by the Purchaser
 
for construction. 

Proposals may be submitted for one or both of the subprojects, but each 
subproject for which a proposal is submitted shall 
be bid in its 
entirety. Partial bids will not be accepted. A subproject will be 
considered partially bid if the bid does not include complete Proposal
Price Sheets foc each and all Schedules.
 

1.3 OBTAINING BID DOCUMENTS
 

A. Drawings, proposal forms, specifications and contract publications for
 
both subprojects may be obtained from the Gerente General, Empresa

Nacional de Electricidad, S.A., Casilla 565, Cochabamba, Bolivia, Telex
 
6251 BV.
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D. 	 The cost of publications are as follows and are not subject to 
refund: 

1. 	 One set of composite Contract Bidding 
Documents including proposal
forms, specifications, and contract documents for both the 
subprojects is $us. 50.00
 

1 .4 PFRE-BEID CONFERENCE 

A. 	 A pre-bid conference will be held in the offices of Eipres Nacional 
de Electricidad, S.A. (ENDE) at 
0900 (zero nine hunred hours), thirty
(30) days prior to the specified Bid Receipt Date fur final
clarification as to ambiguities or other difficult ies in the bidding
documents. If appropriate, addenda will be made part of the Lid 
docunen t. 

1 5 EXA.IN INPIT I C[ .I- I DI NG Df}OSL:METS ANDi - ROd[-CT SITE 

A. 	 The Bidders shal1 make and shall be deemed to have made a careful 
examination of 
the 	Project site, drawings, specifications and the biddocumenLs. The Bidder, when submitting his Proposal, guaranLees that
he has complied with all the above investigations, inciudinq Lhose 
necessary in the fiel.d, that he is a-arn of the re].at vu- c:, iuons hewill encounter during the work's peformance, of the r'eSpon.ar lity
quality and quantity of same and of the necessary require nt: for theContrac't-'s proper execution. Submission o- a Proposal for tL-eProject, on the date indicated above, will be considered conl.usive 
evidence that the Bidder has made such investigations and Is 
acquainted with the conditions indicated. 

1-6 SOURCE7GINAND OF: f 

A. The Agency for International Dev.lopment (AID) has granted a Loan (AIDLoan Number 511--T-0O7) to the Government oF the Republic of Golivia to
assist in financing I-ho Rural. Electri.fication Froic cL in El Ch A:are. 
In accordance with Lhe 	 condions of the AID OAlQ Agreement, allmaterials and related services comprising this public bid will have'
their 
sour:e and origin in the United StaLes of America and "selected 
free world countries" as designated by AID Geographical Code 9-:!1, 
including the Republic of 
Bolivia (See Exhibit H).
 

B. 	 With respect to equipm.nt the origin thereof is the country in which 
such equipm.,ent was mined, grown, or 
produced through manufacturing,

processing, or assembly; the source thereof is the country
l-erri tory from which such commodity is shipped to 

or 
the borrower 

country, except that when equipment or mat.rials are shipped to the
borrower country from a 
free port or bondod warehouse in the form in 

VII 
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which ruc.ived Lh rei,,, s.o.u- c . means the,:,country o,o- Lerrit ,;-ywhicl equi.pm .-L-t or ,ma-terial w-a s sI-ilpped Lo Such 
from 

-F 't-,c port or bonded 
warehoLnE, ece:pt Lha-L if tthe equip nrt or mateial is loctL-.,d in theborrower country at L ti m i ts purchase -For ti pro ject, SOUUCC 
means tie bor-rower coLry-. A produced commrdity sha11 W. ,z.med of
borrower--conLnry iin if a-5
processing , or ass-mhly result of such manu.factlurin,.in boro- wr country, a comrci l 1", r..cocnized 
new cormo:it!:! resu.lts- that is ubstantia11y di-fer nt,I in b,.ic
characteristics or in pu rpoEe- or utility from any of its ip..-tedccmrpor en'LEs Items of: equipmnri or- mat.r i al s which are nor llyinorted for sale Lo me-t a gene-ral demnd.rIJ in theL 'orro-- w tr-y Forth' item shall b. -',':.d M brrow-r couLry origin-, pro' (.' -u 

1. Theyi have boon ic rtuLj frII the Unit d States or oth-. 741 Code 
:utrie i.Ior co:mm rcial rc-le and in the coma 2o H ui r t,

machinL., t luli 
1us.2.,per item pI _(ld Q that ti-e 

andf =, e-,ivr:, resale value doces' not -',:.d 
' I y1 1aLter Va2lq. tea .iction maywaived by AID, on a case by. c as-e ba-si when it is ti -,ia that

thir ' f u'Ii:nI.t, macl in rL , or v el w in'vol v:J have rL .imply
leen i:rns--iip-i),_, thorough, the Uni I t ake o ti are a-ully of 
Unit dc o ig.inl1 INo. tot. al vElu. limitati I].c, in : on the 
pl rcl ,- of moI r I , s .uppL[i -., ar-di tUllit,-dc SLatus-.E onl u,{lar ' V&."i' Code: c ,o*"Wrtie:s 

ols i - cid Fr- , n hoano) ,_v..mi] ab'[a- m::.-" 

o f-t i l-shL f I",ocur-O, -- L I I tlIe I:- . c r ,:rrnwe v .. cpp' the 
aggre aEL 

iI)Ia 
. auI L . local CLe'Icy finan&IIced bi rT L'KA project 

as a whole. 

2. That i f th_; aya,. ,- b-cr) : Lo- Fedm AIDro,-m Geographic Coda. 035 (See
Exhibit "G") source oALsid-. tIhe? Uniter.d States, the total invoice
value cr any sirole trIns,-Lion does not exceed the local currency
equi val V ou $u:,. 500,.) and tI -2 total purchase value of l! suchtransactions does not ex:c-,ed U 0))L. 5.. in local curre"c,-,
equivaLent or fiv'e percen,-t M..) of the total AID loan , whichever 
is less.
 

C. No produced commo]nldi tv i-,et her of Uni ted StLates or borrower coutry.
SOLIrce arid or-igin sl'-.il b. leiLiilc.for AID financing if sLuh commodit
contains any componenL from a Communist M lock couItry (i.e"., a contl,'
n6t specified in AID Geographic Code 915). 

D. No produced commodity shall he eligible -or AID financing:
 

1. I.f such commodi:Lty contains any component or compollents which were 
imported into the producing country; and. V
 

2. Such components wore acquireid by the producer in the form, in which 
they were imported; and. 

3. The total cost of such components (delivered at the point ofpr-oduction) amntIuItcs to mo0e than i.fty percent (50%) of the lowest 
price ";: cludlini:.g tl1o cost -f ocear tIansportation and marine
insurance) at w.lic:h the supplier makes the commodity available for 
ex:port sale, whether or not financed by AID. Components from the 



E. 

F. 

G. 

-I. 

I. 
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other el igiJle source con tries and -om Blc]ivia may; bie uacead 
withouL limiL :a:ion in applying this percentaqe rule. 

No produced cocmodity shall be elegible for AID -inarcin, AF such

commodity has been transported to the borrower 
 coLuntry: 

1. -By transportation medium owned, operated, or uoder the 	control of 
any 	 Communist Block country Ci. e., a count:rv notE. p.ci.F:ied in AID 
Geographic Code 935). 

2. 	 On a v.ssel w-hich AID, by written noLice to ENlDE, has ,JL2,,_ignated 
as ineligible. 

3. 	 Under any oce-n or ai r charte- whi ch has not: received i c r 
approval by AID. 

In the case o insurance, source and origir mean. thc. 	 coLj y1 in which
such insurance is placed. Insurance sha.l be deemed to b. ci -red in a
gi ven country cn. if pay tr of tho i nsurance prm.:.i L i ma .-::t h- an

insurance 
 compa ny offi e ieocated in such country And the insurance

policy is issued by anf o-Filcne in such couLtry.
 

In thie caw.e o zc..l i .va v- services, soLur-ce and or ig i .Cwos V- c:ountry
in which such services are rendered. WiLh respc t tu ocea, . air
freight, it th-emeans f-lag of the carrier vessul or aircraft. 

In the came of inc i dental ser.vices, source and origin mearnK ',-the source 
of equi pmen: to whi ch such services rei ate. 

Certi-ficahion of Source and Origin shall be included with each invoice 
in the fozrm at tachod hereto (See Exhibit A.). 

AID 	 sciurce and origin rul,s apply to procurement of equipment of the 
Contractor as Follows. 

1. 	 To equipment tio he incorporated in the Subprojects or otherwise
transferred to the I:urch aser including spare parts For the same, 
e.., "i, cldud commodities" in the manner and to the extend as
specti Fied h r .ilH before under "'Source and Origin.". 

2. 	 To equi.pment not tc be incorporated in the Subprojectc oi
otherw: Frano:.F-erred 
 to the FPurchaser, e.g. , ".Contrat for owned
cormodi ties," in the manner and to the extend aE specified below: 

a. 	 Equipment owned or leased by the Contractor prior to the
opening of the bids for the Contrict shall, not be subject to
AID source and origin requirements; however, in no event may 
any 	 equipunt be utilized in the Subprojects unless the source
and origin IhareoF in a country or countrie-s includad in the
AID Geograp ic Code 935 (i.e., is not o-f Commiunist Block 
source or or:gin). 
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1.7 S1 FHII\3 

A. AID 
i f: 

Loan funds may be used to pay freiqht and insurance cosls only 

1. Goods 
countries 

financed under 
included in 

this 

AID 
loan are transported by flag carriers 
Geographic Code 941, and Bolivia, and 

of 

2. The insurance is placed in Bolivia or a country included in AID 
Geographic Code 941. 

B. AID regulations, as stated in the Loan Agreement, are as fol1ows: 

1. Goods procured from a Coda 941 country and 
may be transported to Bolivia on flag carriers 
included in Code 9. of the 81D Geographic 

firanced und:r the 
of any coxju ntry 

Book a2 in e-fect 

Loan 

it 
the time of shipment. 

2. Unl ess AID 
commercial 

shal1 
vessels 

determ:ine 
are not 

that pri vately-owred lnited States flag 
available at fair and reason>3blce rates 

for such vesse s 

a. At least fi-"ty percent (50%) of the groEc- vonnage c- Code 941
goods financed under the Loans and transprted on o:aan 
vessels from United SWates ports (computed aeparately -for dry
bulk carriers, dry cargo liners and tankern) shall M
transported or privately-owned United Stats-flag co.;rrnercial
vessels and at least fifty percent (50%) oF the groas freight 
revenue generated by ocean shipments of Code 941 o-_ds
financed under the Loan and transported on dry car-go liners 
from United States ports shall be paid to or for tho benefit 
of privately-owned United States-flag commercial ves- ls; and 

b. At least fifty percent (50%) of the gross tonnage of all Code 
941 goods -financed under the Loan and transported on ocean 
vessels from non-United States port (computed separatel y fordry bulk carriers, dry cargo liners and tankers) shall be
transported on privaLely-owned United States-flag commercial'
vessels; and at least Fifty percent (50%) of the gross freight 
revenue generated by ocean shipments of Code 941 goods
financed under the Loan and transported on dry cargo liners 
from non-United States Ports shall be paid to or for the
benefit of privately-owned Uni ted States--flag comme-cial
vessels. No such goods may be transported on any ocean vessel 
or aircraft (i) which AID, in a notice to the borrower-, has
designated as ineligible to carry AID financed goods or (ii)
which has been chartered for the carriage of AID financed 
goods unless such charter has been approved by AID. 

3. Marino insurance on Code 941 goods may be financed under the Loan 
with disbursemerts made pursuant to Section 7.01 of the Loan ;
Agreement, provided (i) such insurance is placed at the lowest
available competitive rate in Bolivia or in a country included in 

/
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Code 941 of the A.I.D. Georaphic Code Book as in effect at thetime oF place.menei and (ii) claims thereunider- arc payabl1 <. infreely convertible currency. If in connectio n w:t.h,[h, '.jplacementof marine insu.rance on shipments financecd under United S-ttslegislation author-izing assistance to other rnations, B o!.via, bystatute, decree, rule or regul-ation, favors any marine i r-ance 
company of any country over any mar ine i nsLrance com pL .'rauthorized to do busin ._ss. in any state of thel: UnLted Stes ofAmerica, Code 941 Cloods f inanced unt der- the Loans sll, during thecont i nuance of such di scr i mi nat i on , h. i nsured agains .1wiLe r i s!tin the United State s of Amurica with a company or companies
authorized to dto marine in-urancu bus:-iness in an'y tt, ov the 
United State, of America. 

A. The borrower- sha-l l ins re , or caus- to be i17ur c ll g c:ds fromCode 911 countriou fila'ced under the [..oan against rials incidentto thpir transit . th p oirnt of thcir use in tho F:Pro.j . Suchinsurn-tce sha I .- i .- sd upon terms and cond i tions co,':.with sound cot '111 c." 
tent 

j , r Li ceS , sli l1sh inrLe the fu.ll ,.LIE, 0-fthe g,;ds,, and shll 1be payable in any Tree[ y cur th,rII:curr c-v. A n i r, I c Li on receil by thLeIbo'Irio,*'t ,,. ,.hndCur such 
in u nc~e Pha.. be u -I La replica o r- r epair a-ny m ,,I: magooUr I' 1asCny L ,. g,. ,O-s in--ured or sha]. h uII.d , cc, .. u se th,.-C
borrower for the ruIpIl ac m t or repair of such Or" -a be, 1used for I.tI " it of thi Loan. Amny such 

r I i l I L I s hl 1 ha..,thoi r sou ce and origin in countrie included in Code of the:!,
AID Geographic Coet, Book as in effct h at the ti t Uur I . 
p.l aced or col ;:rac:s are enl: 1e-d in tho for suc h r'. l I aco: t :s, and 
shall bp', Lherwi s.e- sub ject to the provisio rio f this Ai,. :,ement. 

C. Su:plier will make v.-ery -ffort to ship goos liani.S. Tlan cr:riers,and if suLch carr-i ers are no. available, on flag Cr r r s counri'es 
included .i AT[O Geot:tgr'aphic Codea 941. Although permitt ed, flagcarrijrs -0 countr, cs inccludod in AID Geocgraphic Cdei-, 935 should beused only .when tlIos., fr-om 941 countries are not av.-i1abl . 'Thesupp1ier must ohlain.a , prmision from ENDE when Ie tW -pl.ans u a meansof ocean transpr-t:tion, other than U.S. flag carriu.r-s. 

i.8 SUtJ! I '_3: ___ION_1 LiOF 

A. Sixty (60) days prior to the date specified hercin -or opening oconstruct ion hidu, each bidder shall submi t qualiticat:ion :information.Such information shall be submitted it, a seoalted envt.elope marked: 

Prequalification Information 
Chapare Electrif -cation Project 

(Name of Bidder) 

This envelope sI all contain the following: 

a) Statement of Qualifications as per E..'ibit D. 
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b) 	 Bolivian 
firma presentirnqg prolp:os.als of their own, or acLing as 
representatives of +oreign firms shall present:
 

- Documents certifying the legal existence c-f the firm 

- Certificate cf compliance with taxes 
and 	Tributes (ScIlve:ncia
 
Tributaria; . 

- Certific.ate of Fiscal Solvency extended by the Cortra oria 
General de Ia -epublica. 

- Certificate o. inscription in the Direccicn 
du Comc'.-cio, 
Minister'io do IndusLia v Comercio.

- Certificate of inscription in the Camara do Indust.tins or 
Camara de Comercio. 

c) 	 Foreign firms shall presenL documentation relative to iLU.
 
constitution, duly legalized in thir country c; crigin. 

c) 	 if applidab].e, a legall,.y dcc:umert ed agreement ,< as,oci ation or 
Let t-er of In :Un : betwoor- a -forei "gn company and a Bol i vi.an 
Comp any. 

e) 	 Detailed resumes 
of the probable construction superinterndnt and
 
any supervisory personnel expected 
Lo be an site.
 

f) 	 A preliminary constru::tion schedule on the forms suppli ed herein. 

g) 	 Other formalitie.s as required by these BiddinggDocuments.
 

B. 	 Following aralysis o.f the qualifications of the prospective ' dders an
 
approved Bidders IList will 
be prepar'ed. Each prospective Biddcer will 
be notifiedc not less than forty five (45) days prior to the date 
specified herein .for opening of construction bids. 
 Such noli.fication
 
shall 
he by telex or cable. Bidders not selected may appe,. the
decision by preser i. ng addit'ional information. Such appeals will noL 
arter the date of bid opening. No Bidder whose quaificationi, have 
not beer aporovezd by Lhe Purchaser prior Lo the bid opening date shall 
be eligible to present a bid. 

In consideration of being permitted *o submit hi. qualificaLions as a 
prospective Bidder for review, the relevant Bidder waives any claim 
against the Did Ccmritee, A ID or ENDE that might arise with respect to
 
their decisions as to a 
prospective Bidder's qualifications. It is 
understood that the decision of ENDE and AID, with respect to the
 
qualificatiors of any prospecti ve Bidder, 
is final. A prospective
 
Biddcr will not be corsider ed qualified by ENDE and AID unl',-s he 
possesses reputation , abiit l , Ixp::.r i.'nce, qual i fied personn,
 
availahility of equip-ent, and not current assets 
 or working capital

sufficient in the judgment of ELIDE and AID to render it probable that
 
he can satisfactorily execute the Contract, should 
it be awarded to
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him, and meL his obligations Lherein incurred. 

C. 	 The Bidder' constr-uction proposal shall Ie sabmittd in a sealed 
envelope marked as follows. 

Proposal for Construction 

Chapare Project 

Date and Time of Did Opening
 

This enveloe shalL contain 
Lho followi ng:
 

a) The Di. cider's 
Check List (Part. 2, Division 1). 

b) The Bidder's Proposal, in orig~inal and three Q) cop is on the 
forms supplied herewith, with attachments as required. 

c) The P rop sal P'ices, in origina. a d Lr-ee (1) co: pi/es., aE 

explained in Clause 1.S , Part-. 1, DivisEion I c:, dc:u:!:,.cuments. 

d) The E'id B,::n~d (c]laume 1.1i:. Fart. 1, Div'is-ion W .
 

In preparinq :roposal, 
 the following infsatrictii, s, . o:.c.f f - d 

1 tNo alLer at:.ions or erasures sha.l be permitL ad, unless made before 
subnisosi on of the proposal and init ialed and dated. 

2. 	 The proposal shall be signed in in : by the Di i,.-.. or hi-
authori zed represc.ntati v.e wi th hi f ull namT, t. ile and busi ness 
addres lped or printed in the spaces provided. 

3. 	 All pages of Form of Proposal , Froposal Price Sheets A A and
Annex D shall h The 

o-f the proLposal form shall 


he 	 iqned. signLure or sig..i:.tures at the end 
be duly attested by ar authri.ed 

NcLary Puii ic Wroo Bolivia or author-ized No ta'y Ut blic in the 
courn try of :,Ljyin and certified by the relovanrL Dolivian 

- Consul ato. 

4. 	 IT the B-Pidder in a partnri-'ship, the proposal must be siagda in the
partnership -am by a partner. If the 	 Bidder ia a cor-poration,
the 	propos=-al mn t be sigIned in the corporate name by a duly
authorized officer and 	 the corporate seal affixed and attested by
the secretary of the corpioration. 

D. 	 Proposals shall be in the English larngunagu. 

E. 	 According i.o the recuiremTen t s cf the Bolivia n Law, stipulated in the 
"Decree No. 10120" dated Feb..-uiary 2nd, 1972, all Bi dders shall includewith their proposal. (:i) c rl.sheet of Sealed Paper of current nominal 
value for each sheet of th, .s-ubmited Proposal Forms, and (ii) Legal
Stamps, for a nominal value of one por ten thousand (1/10O000) of the 

http:authri.ed
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total armcunt-L of: h: Frhoposal. 

Instead of Seale.d Fa ei- and Leqal Stamps, the Bid .... who cannot obtainthese may compy].,/ wit the riequirements of this 'laus. by i.ssuing a
check for an amount equivalent to norinal value of said Soeal. ed Paperand Legal Stamps. For purpose of conve'-ting Mb. (Boilivian Pesos) to 
$us:. (U.S. Dollars), the .xchanqe rate to be used shall bo ti. 
official rate rqstandig. at the date of submi i-o1 +- proposal. 

This check shall be issued in U.S. Dollars to th. r of Ep.resa
Naci ral de Elect'icidad, S.A. The 	 above -ummention Rum:: wii.1 rot be 
reimbursed to the Bidders 

1 . !:iN:.I i.--V ' _HF C7 -_ F:-Om_'r : ',I 

A. 	 The Bidder understands and agre s that the various items on which bids 
are made in this proposal are on a unit fi cd pr-ice. basIi-. LWrI.5,5
escal.ati or is other-wise pr-o'vi.ded for i n th is Invitation. 

DJ. 	 lh? un:it Miad prices P-oposal cof the. Price he.ts Tat1 iI.lde an',
di rac L and cop]. Cmxltr'y ch . iie and aF:' oth-er ee: s 	 wh in- have no
beer sep ate arnd especi: al l pr'ovided -fo- wit h <roer p i . I: is
uindr,:L, cid tL-a Lho ContracL 's unit fixed prices wi. 11li w I includc.a
the 	Conrctor's geq.neral ean:ienF or whichs paymerit ha s no. . .n 
sapar at.ctd and espe:,cially deterrined with another price. ItL
understood that th. Contract ' unit fixed prices wi 1.1 compri.c the 
C:ontrac tor's gen- I cs ero e whli ch have been predcaLrmin,d '; t h a 
speci:aal price in lhu Prcoaal Frice Sheets as well s the oro not 
predetermined includidrg Contractor's utilities. 

C. 	 With inclus ion and without limit<ation, the princippal items f or 'h ich
compern.a.tion is ircLided in tthe Contractor's pr-ices are 
1. 	 Furnishinrg of all. nece szai-y equipmen t and 	 mater ia o. fuLor islhcl 

by the Purchaser . 

2._ 	 Transpo-tation of all eq..iipmernt and 	 materials to and c-n the site: 

3. 	 Inst.llat:ion, naintenance and operation of all 	 necesuary
insLallaLiors of; the [Contr'actor at the 	project site. 

4. 	 Furnii. hing of all common and specialized labor. 

5. 	 Depruciation of all machinery, setting Lip inst.allations, 
construction instruments and 	 all other Cont:ract construction. 

6. 	 Accesscoy ccnrstructiorn depending on the site's physical 
cord i t i ons. 

7. 	 General orqanizaLion and 	 construction sup.rinto.-dency. 

S. 	 Personnel admi ni strat ion. 
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9. Adequate mc-u-es for accident prevention. 

10C. Insurance required by this Contract and cost Q!. all gLLar-antee 
bonds. 

11. Insur'ance costs to cover" ri sks such as -ire:,c c-:arthquakas, floods,ligh-tning, or" any fortuitous case that coul.d hiaerm the project aswell as t.h n.,machinerv an d Contractor'sthe [.pliancs::)1iar.c ,- du-ing
constructionL s indicaated in thec: Gener al Cocdi. t ions. 

17. Expene. for p ,-liminarv' ci £..t-ucLio 1 prov.," .:ciiai hOL t-iznqfeeding and ,m ,di cal aS . S  - p,:r oir :.L, prov;i.s iona].1 waysat the site And ,,aiiLen-c - costc of c:qiiany menL , aL ia].s or
pl,aia' to be nad dut - j tii works,. 

13.. Gene-,ral , n -..i s rel ated tLo the coritractcr ' mai n of-f-i c:o organ i zatiorn. 

14. Study of al1 i.Lailed dI aingi s an," relevant cal.cutlations a. 
sei eI in Kho bidd d ~llocumeITnts
 

D. Ihe Cdii f. .C:t pt " , -f.!k ]Eice-. c-q~tlcil::ih,'e a-) * arid i:.r~i,IL. -,. :.. 'ciatl n a-cl"Tater it ii pr co:neri!,ydfor i Ir c or -.d pni l rtt1i a n 
trans poliatcio and m-'aLc:t-ria]s will be FeparatLd by t-. Ei.d toconf r w iL.h the forma-.t of th 'ropo'E I r ce ... : in" tthi--s ContracL.
All prices will tic p-'rEss d in $UJ.S. (U.S. Diollar ) 

IP.aymien-C -fcrr ,nat:._a l , equip m rn: and tr'n spo -- nn anc 1 abo rI: ,::::, pr-cureiin Boli,.Js w-i]ll b ::m ade in Bolivi an Fo.o C. in ai 'r,:,unt I equ iv-c iant tother urnit pr:ic:. in dollars i: oh. icci xcha", rate in--orce at thetime o, ant. Fyme" fr req en aid-en tiran- po emtation aw-el 1 ast -n- inp:.in (i:?rt'y and spe: i a i - type:r 1 p -rfromir:-.d
outtside Bolivia will be Tade in U.S . Do lars. 

The acC: ",rlcr11- oF perc-onn l :or supc'ri -,nd or;cy speciai typelabor pr'ocure from,:O.T ttaide and a ze--_dF Boliv.ia Ls:=pr'oposu.d Uy theC Bidd :<r will b-esub jet' to th~e approva! by tho F'urchnnorir oritr cc o teI f ol owing ci1?a and will geyneral].y1 .vi fi c a t oei s ' c he 1 

Supqr i ctondrt-i=-

Erci reers 

For ecmen 

Equipment Operators (Limri ted [o mriiiLti) 

Montihly F=t---s ri fun. (U.S - F',-lli-ars) for tis proposed superintendencyand spec ializcLd tylpC s taff w.aill bE proc:enit.,d as ai Anne;.,x A to theBidder.',s p :op soa... Fh ese-,Fcensa shall be :i nclusive, arid provid,.e for theBidd-r s .. Ul:,r int-id'c.nc Y a- -c.p ciali:: d sLtafT sa-lcries, overseas*differenialrn11, soc i, al and othe- benefits, overhead and administrative 

http:int-id'c.nc
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costs and profit and si mi 1a.The .fen:s list wn 5"7,

applicable only 
for the Lim-. sLtaF is ac:uall,y ssgied : We-, project
in their repec t i,..e caLegnries. If adcitior-al t.-: F is rcqui red due 

n o 1to na .acet r :ed C n .--struc: ro,-gram 
o {or oth er r unsion the
listed fe-s wil1 be used ao a ba.si. f otr IL goL-ia ior-,if ur a-L:signing 
additional staff. 

,
This Anneex.,A o-f superinter dc y and spec iali.:, ,- sta.'-f fees shallbe related with 
the unt "fe pr-ices proposI-J by tihn Bi," in his
Proposfeal Frice Sheets and permit the Furc-L-,as-r L, in.b- a , vant 
price correlation, and comparison. 

Equipm.p ernt 
 for hole dig ir,__ pole erectilt, cornductorJL -.!'. i,:ng, 
etc.

and Ltransporti-
 -equir-d For- cornstruction s ,ro*j 
 d / the Bidder
and which will 
Lau rocurp J in ,ol.ivia or from D - tdt. vi. will be. i 
subjeclt to the 1'ur-chavar-'s appr-oval. 

Relevart morhl Y-es in W. - ivian Peso) for" eq'ui and 
tran-porl:hLon l-rocur-ed i in orii p Bolivi. 
 in iu . (U.S. ,?oIrs)if 
proc.ure 
 From c t--.-e Bolivi. will be rL.;nLed in n r to the&.'. 
Bidd-,r proposa. Th-ese oe 1 be inC : , 'fodel-¢,::i4, c n i, , F.t. i . 3l:{,L oAt.z tf -,. k~,: ,_] . C;I ' = __C, e~ 

, . I liL if']. V EY 

ard adMli't I lL U L l pr'ofit, an -Lmii - 1., . . Me f005 
lis_-ted will u.., al icable time 't 
tranr pa 'ALi - a-tual ly uti ized th- S.bp, i ., in t ,i r 

ol.y fjor the n iiinla ." 
l 
 on 


r-.pcto:Lc.t Li, r-ies. If alditional equipmn'- t on Lrn-' .rL t on are
 
requi red due to 
an accel eatLed program 
or f r ct in- r, as-n tho 
lsted ees b
will used as a basis c-f negotiat.in -fo- additional 
equipment and/ar transporLtion. 

This Anex D o-F ecquipmenl-it or Lransportat-ion shall be rela V,..,with theLnit fixed prices prioposced Ib he Bidder- in his Proposal Frice Sheets 
and per mit the P'uirc:aser Lo make a 
rele vart price co-relat io:n arid 
comp ari son. 

E. In the event of variation between unit price and cxtended pr'ice, 
the 
uni t pr-i ce s l 1 govern. 

1i.10 WITHD(AWJAL _FOF DT.

- -;B--i d 
-a W. 

A. Bids my be"L ,I .awn by written request 
delivered to the Purchaser


prior to thy Did Opening Date. *After 
this date, the Bidder will not
 
be perrmitLed to 
withdraw his bid unlss the Purchaser does not acceptit within one hundi-ed twenty (12C) calendar days from the Did Opening
 
Date.
 

I.. II ID EONDS_ 

A. Each proposal must be accompanied by a bid bord .,al id for noL less
than orne htu'ndred twenty (1'2,0 ) days from the daLe of the OlO--ing of 
bids in 
the form aLtached lnereto, with sureties issued by surety

companies or banks and acceptable to the Purchaser, or a cashier's
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chec: in Uinited taL s ,Slawc - iniSi MY, r.... 	 _ 

insti tutt p.iyaLia Le 1:i :, - w o Cho '-tji' , in an . , I) ai
least ecqual to te; (1(i) perc lt c-r Li- i iuiii b i ric 'i. L-t c-e-Cred i t in equal] amount and ,' ii2.-(i i a.pp-,ve-'' ov the Pp-' - Vv-.. Lhim r c e l-a-ybe turnih-, in lieu of th, 	 bid bond. Ea-c h Bi dde::r, a:ree t said
propos-li :hall be firm and binding upon each such i :r' uL, i adproposal is ac-cep ad and a saLsfactory. ,:form. c .,..nd i. furnis.checd
by the. su,:c' sul Bidde-r, or for a- p ri- ni o tc to* -,-a )e. hunonoC? 'dred
twenty (1'0) days thofrom da"e cuet for [Lhe openir of the prc,:josas,
whi chee'r in h1' 1le---sser pa oda. 

D. 	 The bid bond will b -Luri--Ied to all Diddr-rs wi thin sixty (60,calend s u. h uotn Lng:I-ar- o Ida Bid Date., o',c::p[Jt: tho2 o+ h . thrc.a (.3) 
1 C)] ftS t r r C.,nn T 7iv2 ' iv:- , I II Er . 

C. 	 Within calendar 1,. theiv, 	(5) ( af:t Furcla-.r i Ia:to ,, , ". f,Bidder havci sijn. t-h 	 Cori' : .-..- :L, the. bird b:ortd wii :;: retur-i to t~M
remaini n gi Lli.dde:-' Fit bidcbnd., f.:u s . Th 	 c-f "dd-- I.' wi i1i
returned bvh' ri 'chaser wihan the Contr cl in i r,, and ...
perfot cul~- bond til I sy o bond hivi', wi' t-'' 'i' and - ;.'b
 
the Fin t'C r.
 

..... e=Q= G V ....... • . 00.3= 

uAi. 	 The cE_uc 	 s I.!Fu 3 cBier on P:a::' l Sub pro ri-c: t ha. 1 b -, r-' ij rcd ; c- ,,.c-ut,.!

6 addi :ioni-al ic:pi (:in< iof l propos:tl and Lo furn-is-wh :a pei'f:.a-c -rnce bond 
and a pa'.ymei nt L . 'l i, Ln.. , j 	 -- form atL ci-ed lu.ere:to withsureti ci l::i1 theacc. to Pu-ch,:. r- i a pena..l," sun ,For each bon c noL
less than- thi L30 ,.- r i, .) of-	 "hu cu"L[r ct pricc, within TO ,ny.',. 

a te wi itwn'li it' Uthoi ac e tao u!ii~theii:p-':po:-a. Fw>';for-anon:and 	 p -s E 'I 11- bonds e.Y:tc-,;u ntd3 1 thi-, constr-ucLio tu:,ninl-t ion 
Ia. handioi i_ (ii; arei tTIem or 	 oi 1%? i AssLu.',d by su-LL'" comla-ici 

or L iank- acce, aL,l to the Iurciiasr. 

1.13 R-EFUSA1 L TOi EXECUT rI p 

A. 	 S-ould the -ucc:.s , icldr-,r ±fil or r U. use to execuLte .such copies oFthe pr,. ol .. or t.o -furnish a- p r';iormalce17 -or p- -i.. w.Liii.i bond h nthir:,
w
(') d. a a L ntcie 


the Fturch.,. , Li, tIliJ. w 


L r oitten of L-e acc:ptrcr o the ornioniu1 by 
tli' be cor idered toha e abandn-ed thepropostal. In th.. - vent , th.e:. Piurc-li-,E r- siai1 bo ,riitl ,d tMi ,:enforce

[Mnd n
the 	bid i acnrrance withithI ..t i or Lu ietain the r.ceds of a cor-tiiod Lhc. dciti,' PLichs- fmayl' in cjoc- faith contsart witl
another Di.,:,-er f,.r t.he constr-uctioi of th project, ref-u-nd l I the-
-xcenc 	 ..- i any, in iwh i c- th, bi bc' 'li r or) i ' c c c k- c dM- thedi -f- ranit I,-r w u LIba ounItIIIc' t.? £3 I h a i oF Liw* c:onthr-ct nd t he amou nit:of the 
abandocicd prop .s l . 

1.-1AA~SSOCMT tiN W Il £ LLI -BL IV! CC-iFI'7 

c 
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A. 
Foreign companies must be associated wi th a §.ol.ivi;an company having a
minimum ,of ten percent 
(I0%) of tlhe total Contract value. A legally
documented agreement of 
association between the successful 
Bidder and

the 	Bolivian firmm ust be suh,mitt ed and approved by the Purchaser not 
later than thirty (30) days after' award of Contract. 

1. 15 ELIGIBLE BP1 EF'S 

A. 	No firm included on the list of suspended, debarred or ineligible

Bidders maintained by AID will be 
aligibl, to bid individuailly or in aJoint Ver e, or 
be finaiced by AID as a sLb-contractor or otherwise.
No LUnited... norS-tae firms any 	c:ther firms which i moara Ln fifty
(50%) .per FientheneY.icial]y o.1,rwne:l ly a United States,-firm, shaill be 
e i.ibl,' f-or A.i Financing if the firm is not in com:li-n- : ith it:a
equal c:ppo:-tuni ty obli ati ons under Ex.:ecutive Order 12 "6., as amended,
and r-eul ti ns and orders "-eIissu there'under.
 

A. 	 The Contract be awarded by the
Gill F'curchus. 'w.ith lc:: ap-pro.val of 
, [D, Tl- Ca: r-act will .rded wi thin ,ano "undra+: and tw,nty (120)
calendar from Biddav r bhe 0pening Date by writt at.ni-fication to theP]i dd ,r- .a ro p:rc:psal i s con i dered by the 'urca,:r as the mst 
advantatiy-.s and bereficial to its 	interests.
 

i. To be conzider-ed for award, a bid must be re.p,nsi-'i,, to the. invitation 
and be considered bvy AID and the PLirchaser to l. t tes-.... of price,
quality, d,-livor-y and compli:ion data of proj,_c::.. The award W-all be'
made to that qualified Billdder hose bid, respone yL the invitationi -sboth i", sona'.sc _,1 e and 1 o-tEt-: [[ pr i cei after 	 byad *jtLi L.:,i.n
ar:ithmet ic .1 computation to ac on L for any ac.t.or tbhn price 
required cr pernittLed by the invitation to be considered in 
theevaluation o-f bids.
 

C. 	 A responsiv.- bid 
in one whbich accepts all 
of the terms and conditions
oF the 1F0 withti mate.-iai modification. A nateria]. modi.Fication i 
oer whicl affectsin anv 	way the price, quanttity, qua].ity, deliveryor 

or in'sta-lation data of euiui, pmnent or materials; or, the price, quality
scope, or comc ltin c--r ofdate cons.truct i o or other sorvi to be 
supplied or pe f, r'd; or, -bich limits in any way any

responsi].iti, 
 dutios, or liabilities of the Bidder or any 	riglhts

of the Purchase- or o-f AID, as any of the 	forego:ing have been

specifiead or dfined ina 
 tic. 	invitation. The Purchas.er may 	waivye any

mi n:mr inormality in a bid which does not constitute a mater-ial 
modi fi cat:i on. 

D. 	 The F'urchas--er reserves thlie right to accept or reject any or a].l 
the
 
proposals if necesscary or s.imply convenient to 
its interests. The
foilowing factors cmnsidered separa'taly or joiintly, may be cause for 
rejection of a proposal: 

http:Purchas.er
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1. 	 Completior time lorge t an 100 calendar days for any rubs roje,-t. 

2. 	 Claims or arbitr'ations pending with the FurI-a<-r. 

E. 	 No Bidder shall have the r ight after the bid c .loing time tb change abid which is unresponsive in order to make it respons:ive or otherwise 
make any changes in the bid. 

1. 1.7 ADDA TEF'.FH r DI, 

A. 	 Any modi.ficatior- of the bi ddirng documents, prio to Diu rccei pt date,
wi.l, be i ssued by add::ierndum and approvedd by he urcha... .. , d AID; 
copy of same will ins delivered to each Bidder. The Didrr shal1

con-firm in writing his ruceipt of each addeida by 'lox, :a . : Or 
req:i. st.er rc ai r n-i 1 1 clt:eri. 

B. 	 Biddc irsmay' - LII5t.-, I writing, fnoL 3 E. th th .- (3,:0 d-.s before 
the dat: io -eni - F1 yin. r,ii bhid from the rch~s.u s a*,/ 
inFterpre:l-aLAti r or c;ol(rrc¢t L : ny ,:ig Ui L iW i Lt .,'in th li, dding u m." . -U i tI:r:pret.-ti or i c 

or 
wi. 

errort ' . be 

r,.g:i <s:t.r,., i I h) ,-e.::il 	 a[rwiedngLr:cclorde ai-nicj i .: 
requi re d seLt. o I. . ddii r cJi cc-(..t ritc.. 

C. 	 Any addenr da, fr.n mjni: or revi si on to thi s Nlotli -nd. Ii ictrici.:i CI to
Bicdler shall b, sonL by cer."tified air- mail prospective P-ciders
o'f record not less.Lian twentL'y (20) days prior to the time 

to al] 	 Br.: 
and::i 	 dateset 	for ti opeiing o-f bids. SchLh addenda=<, amendment or rcv:i-.ion mustbe corn ide.r.d in tie 	hi,::i andi shall be prop,.r'iy -gigneci and rln edaiid 	 r 

with the proposal. 

D. 	 Telecgr-a.,phic bids will not be considered, regardlors. of. ..... rceived.
Hod ifi:i:cation of compnl]eted bids made by telegram or cable ani receiv.ed 
pr ior to the time of the npening of bids wi.l b evaluatod only in the
form reci.::,ived by',' thi-e 	 Furclhaser, reg.arcdless of Lransm:i.ttal errors. 

118 LATEPI 

A. 	 Bidders ass.LmIIh.all  all Feo"pa,:i Ui.ilitv for the del.iver'y o;-fp oposa.ls 
or mod i.fications tlher-eof to the oF ico of the Purchaser prior to thedate and timn., set f:or the opD rng of proposals. A late bid "will notbe considucrel e'en though it became late because of factors beyond thebidder'sc ontrol, such as dela-,s in mail 1 hndlini , telegraphiic
transmission or customs cl earance. A late bid 	will be con ccidr.-d onywhen s,.c:h bid is rocoiveci at Lhe place designated prior to award arndwhen tie sco le cause For it becomirng late io due lto m:ishandl.ing on the 
part o-f iINDE , i I oyees, or agents. 

:1.19 EXPORT I .............. ..X.. . . ...
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PART !-NOTICE A"-E iNSTRUlCTIOIS TO II ,DEI 

A. The cost of Consul ar Invoic: eu. or any export lican'es or taxcs imposed
by the Source country or transportation taxes of any kind s1hall be
 
obtained .
and paid for by the Contractor
 

1.20 IMPORT DUTIES AND TAXES 

A. All 
materials speci-ied to be furnished and deli.vered by the
 
Cntractor- for the purposes of this Contracl shall be exempt from all

import duties and taxes. Any such 
costs billed to the Contractor 
shall be paid for or other--wisce liquidated by the Purc:haser . 

...1 C.NJT IOi I HE LI I 

A. Contractar shall pros.ecuLe dilliqent].y ard comrpleteconstracti'on of aSubprojc : in ac(:ordanco w.ithl plans and spec ificatioens within 180

caler dar days f o ollo:i. th'Lec om,ervc emen t date of that Subpr-oject. 

I . 22 O'1 -3I(N 7 
-:11C:I'2:v 

A. No am un L r epr'esienti ng a di scount, credit or si mil1 ar all owanc,' nor an 
payment1:o-orenef-it in M'lhe nature-Q of a kickback shall1 be paid or madein conn ection with any trarinsac>tion under this Contract. 

B. The Contrc:tor sha].l 
be entitled to pay commis.sions to bona Fide 
agents, provided such cOmmis.-s-c-ions do not exc:eed th. lesser of:
 

1. Amounts CLstomarily paid .for such services in siflar.
Ir 
transact ions.
 

2. Amounts customary to the trade.
 

C. No person shall be deemed a 
bona fide agent of a Contractor if such 
person acting as a puirc:hasing agent of the Purchaser hereucider is
aff'iliated by ownership 
or ranagement ties with the Contractor 
on a
 
cost or reimbursem nt basis.
 

1i.23 COt'1MUIN ICAT I 0-1 tINOT C[:ES_I 


A. All offic:ial notic:es, required or permissible hereunder 
shall be valid

only in writing.., and 
they may be delivered in person, by telegraph, by
cable or by recistereed mail. 

They shal 1 be delivered: 

To the 'uruhaser: ALtention ,erente 
Gene-al 
Enpresa Ha.:i onal de Electricidad, S.A.
 
Casi 1 a I'.o. 565 
Cochabamb a, Bo livia 



QV 1ISION~ f 
 I I ON TO MEC 
PART I-NCT ICE A'ND M~TFRUCT I OS TO MOM-DT': 

Te I a- 62 5 1Bv' 

Cable addressc ENELECTR~IC , Coch aba.mb a, Boli v.ia 

To the Bidder 

Cable aaoress 

A. During the per i od bee n the: hidPurhaer opein g and Conr-ac~t award, theresrveH the righ tIo request that dde" provi dt. rlisu.bsequLent infi'rmation and c rIicat i. ni' 

A~. All mateial aT s .'ci-fiedr in Iiv1;~ii 1, Pa:rt2 t he ii 3tolle~d intho coni3I ucion Wi the Frowoct wil bo :.~~i.~ I'le U II>: v.nSuch ratu. al.. 11~ bw furnis~hed 1by the. F-~rc1-ha..-.- ('J., :t ,oe~rtheinventor b the ntracLoi- Mf the storago si tes1 lcatd 
I 

in
-ochaL" " " ' . .
 

Bi. A-~fter receipt 
of Purchaser's furnisEhedI m~ate9rials ite Conitatr wil1
he responsi bleofcr 
rel e~v ain t Lon t vo l 

the p rop a; h aning j i , securW i ty wi rhoui jng ando-f rc-c o --.a nd.. o F I jh iid (.- V - k.i i. Si e Jmraterials, Th is i ncludes~ coori-dnat ing mater-ia fl1owrequi rements ofi the, pro ject wi th the' Furcincp'-r nurei thc prfoperx Lution of eid work
 

.2 WOCab a-EEprIEdEss
 

Ai. All constr-uct ion work-L, i nc1ludinrg attachmenits to eis t ing poles~ and1likne cnanges , sh-all be done w:ith- the lines do--en ergji zed 

-" .~lIc,, .
1. 27 D _I A1...iC .I "O, T p 

A. Funrd will b ph-rimaril 
 fom.AID Loai 511 --T-0C67 and localcontr i t-..ion . Faymient bh the lrchasayr to ha Coinractor otlahor, equipment and tansprtation all type
aid matrial procured in Boiirviawill rbe
mi.adeI.in.; iovian :esc Pra mnvtc: by the Purchas.erContractor for.. to- the 

speciaized typent and "i'ntrndeand l1abor anid e-'qui pmienttranor tat i.n procued outside of Oivia will be made in. U.S. 
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PART I--NOTICE AND INSTRUCTION!S TO BI DDER 

Dollars.
 

1 2 PURCHASER SGUJAFJiNTEE 

A. 	 The Purchaser will 
furnish all materials for 	 the
the 	construction of
Project as specified in 
the 	List of Materials. 
Such mater-ials will 
be
available at 
the 	Purchaser's warehouse 
or other locations as specified

by the Purchaser in 
the pre-bid conference.
 

B. 	 Line extensions not 	called for in these documents may be ordered bythe 	Fur-chaser in writing, for each individual case.' or 
in a qneral 
group i ng

C. 	 FurchaEr rjor"Liies that all 
easements and righL--of.-way hav. been 

oibtained 'from the owners of the properties thr oug h which 
Lhe oroject
is to be constructed. 

D. 	 All surveyir'g and prelirmi
riry staking of. the lines. ave bee.ncompleted. Final ,s-taking will be complete,d by the iurchas-r in 
advance o-f 
 the 	construction forces.
 

E. 	 Promp-jt paymet: : for ihe consirucLion of the Proi'oct will be made by the 
Pur c a se. 

F. 	 If the Purchaser shall 
fail to comply with any of 
the 	underta::ings
contained in the foregoing representations or i.F an',' 	oF such
represeriations sh-all 
be incorrect, 
Lie 	Contractor shall 
be entitled
to an extension of 
time of completion for a pe:'iod ,qual 
to the delay,
if any, caused by failurre of the Purchaser to comply with7 
such"
 
undertakingns or

Contractor shall 

by, an such :incorrect rept-esentat., provi--dhave promptly notified the F'urcha .r 	
the
 

in writing of
its 	desire to ex tend the t i me of completion in ac o r d ance wi th theforegoing, and provided fur.l her 	that such extension, if any, oftime of completion, shall be th, 	
the
 

sole remedy of the C]ontractor for theFurclhaser's failure to comp].y 
with any of the foregoing 
repres-n Lat ions. 

1.29 BI D WI TH!-IUT Cn.L.LJ; I ON 

A. 	 The Contractor warrants that his proposal is made in 
good faith and
without: collusion or connection with any other person 
or persons.
 

1.30 CONTRACT IS ENTIRE r_RE.]_ET
 

A. 	 The ConLracL to be ,-ffec:,Ld upon acceptance of the 	 Proposal shall bedeemed to include th. 
 entire agreeien L betw.-n the par-ties threto,and 	the Contractor sha].l not claim any modification thereof 
r:sulting

from any represe:i I:at :lion or pIom:se made ato any time by an agent.
offi ce r' emloyee of the Purchaser or any 	other person.
 



\ V I AT IiOOi,TOo DIo D 
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PART !I FICE AI.i I.NSTRUCTIONE TO . .DDE' 

June 1, 1906 Empresa Nacional de Eloctricidad, S. A.
 

Ing. Clau6i Bei'se
 
Geren"tu Mn.rral
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FART 6 FORM OF CONTRA,-CT 

ARPTICLE I GIEN'ERAL 

6. 1 OFFER TO CONSTPUCT 

A. The underT jned (her ei nafter cal led the Bidder) her-eby proposes to 
construct distribution facilities for the rural .oUl,-ctrfica[:ion
project en el Chapar., executed by the Empresa Nacional de
Electricidad, S.A. in accordance with the terms and condition.s of theProposal, the Flan arnd Specifications and Construction Dra. .ings andTechnical Specifications ati:ached hereto and made a part heroF for 
the prices hereinafter s tated. 

6. 2" DIS PT'r]N FM '(OI ;tS'A 

A. The following parts shall con:titute the Contract, all of which a-eincluded in meaning of term 'Contract Documents" as used her-n:.n-

Division I 

1. Noti c(- atd I,,s:truc Li ons- :o Di dders.
 

2 Owner Furni ;hod Mae: r ia]. 
 . 

3. Bidd.r -cl:. List. 

4. Bi rsBci Fropo:pal . 

5. Numbered Addenda i ssued to the invitation. 

6. Form o-f ContracL. 

7. B.i d bnnd and F:cer-fo mance Brond.
 

Division 1i
 

1. Special Slaec ifications.
 

Divisioi- II[
 

1. Technical Specifications.
 

Division IV
 

1. Contr-act Draw.Jings. 

2. Exhibits. 

FT-I6.3 . '-'CONr T WI ,M I TIOI, 

A. The Bidder certifies that he has carefully examined the Contract 



DIVIIOfN I' INVITATIO]N FO'R BI : 5 	 an -2 

F'AFi 6 -:NU F CG1i.r" ( CT 

Documen ts as de.c:r i Ii .j i ci '' ( cr ip Lo of Co; t.r o t . ,, heor' i: ,. an"d that
he is aware o'f the lccation o! hie pCnts of dntiiir ihl
transportai.ion faci li ies 	 available, and ,any ch i :: itor. .ic:-i would
e.Ffect price and consLtiuct-i:on schedules(d Bidde r i., .	 urther ",wa-rtats thathe has made a careful ex'amnatio o-f the localiLy nI the pcioc:t and
is -Familiar with all conditions, includi , but not limited Q,
avail ab ili yfc- ]labor, soil corditions, avai ]h ii.y of hcsic., or 
any other- -f"actor which could c-Ffeci Lhe coo I-orc LI irL ci 
schedule. 

The 	 Bidder tL-erv or q.:, :, c. aimupvC.any he may iho.ec'iciAsu.-,d 1.an F::of
kiowl edge or inF ormani or c i a-i or i. .ii-irp .:Va ofi,i sni formatincr in . .ludin.n,-th :reEnt C n7 rL.-,"c l:Y)C)C:LU(.i V .	 

such 

_ .:-H4. 4 Ei I._ UT -_ JLLIJ 

A. 	 he Bidder warrants tihat his pr-opcosal is mAid,- in good faith and 
wijthout co.lusion or conncitI:':ioi i th any ct h.r peron or persons. 

The
A. war ran thact ho p-idd...er.o i adequate. ir, ncial urc:sa rL.s, and 
agree-,s thi-.. iW ti-re uvo.nt this proposal is. acceptLed he will fu..jis:sh a
Fer-for ancce B.,ororlrop C.,r]. y ex e'cLted by a bankl: or sur-ty coipa y
acceptable to the Purc-haser in a penal sum not less than twenty .five 
(25%) percent o{ the Contract price. 

6.. 6 DEF 1NN [ T I "i 

A. 	 h followingn descriptions and expressions used inL the Con,tract 
Documents M.all thehave meaning hereunider i ndi LccLi: 

I. 	 "Conltr c:o " shal ]. mean the ratur'al or jurid ca l..,- pe rson to whom 
elC ntract has b enr awa -ded by th Purhser.ir arid who :i.Q 1 

ther ac, cfrE-Eub L to t.t erms of the Co i'a c DcuL irentisn . 

2. 	 ""Coitc DOcumnts" consist of the ite.mnls i FdJ 	in 6. 2A above. 

3. 	 "urcha--.Cr" or. Owner" o EINDE shal 1 ,ean the mp r'esa Niaci:. or-al do 
Elc.tr.cida , S.A., Cochal-bamba, Bolivi a, Soulh America. 

4. 	 "AMID s al l mean l. hAg-ncy for Inturi,,: t io:n l r, v,..limefr.t. 

5. 	 "At the site," "at the place,"c- ' "on th- project," "requtiredii' 
Uprescrid," " i ii.d.ed. 	 pc ioimat>-" other 
expressvions shball mean: 

iap and simi.ar 

a. 	 The locatior i a Ke project_. ,re.. .. 	 constr'uction O.fithis Contract 
is to be comip]leted. 

V-F 
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DIVISION I INVITATION FOR BIDS
 
PART 6 FORM OF CONTRACT
 

b. That they must be interpreted as if such terms were followed by

the expression "by the Contract Documents and/or the Purchaser".
 

6. 	"Engineer" shall mean the technical representative of the
 
Purchaser, who is entrusted with the 
 general supervision and
direction of the work.
 

7. 	"Local currency" shall mean Bolivia's own currency: the Peso.
 

8. 	"Drawings" shall mean those plans, maps, and drawings which are
 
included in the Contract Documents in accordance with what is
 
established by the Contract Documents, or 
which will be provided by

the Purchaser and/or the Engineer, or which will be submitted by

the Contractor and approved by the Purchaser and/or the Engineer.
 

9. 	"Total prices" shall mean the prices established by the Contract as
 
total payment for the work performed without depending on measured
 
units.
 

10. 	 "Unit fixed prices" shall mean the prices established by the
 
Contract as payment for each measured unit of the work performed or
 
material furnished.
 

11. 	 "Subcontractor" is any natural or juridical person 
who 	supplies
 
work under the supervision of the Contractor and is responsible

only 	to the Contractor for the correct performance of the work.
 

12. 	 "Time," "term," "calendar days," or simply "days" shall mean the
 
number of calendar days, including holidays, designated in these
 
documents and indicating the time available for the completion of
 
the work contemplated in this Contract.
 

13. 	 "Foreign currency" shall mean the United States Dollar Cs).
 

14. 	 "Project--or work" shall mean all the services to be supplied by the
 
Contractor in agreement with the Contract Documents.
 

6.7 OWNER-FURNISHED MATERIALS
 

The 	Bidder understands and agrees that, if this Proposal is accepted,

the Owner will furnish to the Bidder the material set forth in the
 
attached "List of Purchaser's Materials" and the Bidder will give a
 
receipt therefor in writing to the Purchaser. The materials referred to
 
are 	on hand at, or will be delivered to, the locations specified in the
 
Lists and the Bidder will use such materials in constructing the
 
Project.
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PART 6 FORM OF CONTRACT
 

Materials, if any, not required for the Project, which have been
 
furnished to the Bidder by the Owner shall be returned to the Owner by

the Biddur upon completion of construction of the Project. The value of
 
all materials not installed in the Project nor returned to 
the Owner
 
shall be deducted from the final payment to the Bidder.
 

The Owner shall not be obligated to furnish materials in excess of the
 
quantities, size, kind and type set forth in 
the attached Lists. If the
 
Owner furnishes, and the Bidder accepts, materials in excess 
thereof,
 
the values of such excess materials shall be their actual cost as stated
 
by the Owner.
 

6.8 PURCHASE OF MATERIALS NOT FURNISHED BY OWNER
 

The Bidder will purchase all materials and equipment (other than owner
furnished materials) outright and not subject to any conditional sales
 
agreements, bailment, lease or other agreement reserving unto the seller
 
any rights, title or interest therein. 
 All such materials and equipment
 
shall become the property of the Owner when erected in place.
 

6.9 PROPOSAL ON UNIT BASIS
 

The Bidder understands and agrees that the various Construction Units on
 
which bids are 
made are defined by symbols and descriptions in this
 
Proposal, that all said bids are on a unit basis, and that the Owner may

specify any number or combination of construction Units that the Owner
 
may deem necessary for the construction of the Project. Separate

Construction Units are designated for 
each different arrangement which
 
may be used in the construction of the Project. This Proposal is based
 
on a consideration of each unit in place and includes only the materials
 
listed on the corresponding Construction Drawings or description of
 
units where no drawing exists.
 

6.10 TAXES
 

The unit prices for Construction Units in this Proposal include
 
provisions for the payment of all 
monies which will be payable by the
 
Bidder or the Owner in connection with the construction of the Project
 
on account of taxes imposed by any taxing authority upon the provision
 
of services, materials or labor in connection with the Project.
 



DIVISION I INVITATION FOR BIDS
 
PART 6 FORM OF CONTRACT
 

The Bidder agrees to pay all such taxes, except taxes upon the sale,

purchase or use of owner-furnished materials. 
 The Bidder will furnish
 
to the appropriate taxing authorities all required information and
 
reports pertaining to the Project, except as to the owner-furnished
 
materials.
 

The Contractor shall be obligated to pay all the Social Service 
- charges

that are in force or will be in effect in 
Bolivia during the Project.

These charges shall be included in the Contract unit 
and total prices.

It will be the Contractor's obligation to know and observe 
the
 
applicable Bolivian labor laws.
 

Imported equipment used on 
the Project shall be exempt from consular and
 
custom duties established Bolivian laws. The
as by Contractor's
 
equipment for rendering service 
during construction will be admitted
 

bond by the
duty-free under approved the Purchaser. If Contractor
 
should sell any of this equipment in Bolivia during or after the job is
 
completed, this equipment will then be subject to 
import duties.
 

The Contractor will be required to obtain all licenses and pay all 
fees
 
(other than import duties) in connection with the export and import of
 
his equipment. The Purchaser does not assume any responsibility due to
 
delays caused by measures or governmental procedures in the prosecution
 
or transaction of these licenses.
 

All charges relating to the bid bond, performance bond, and payment bond
 
shall be paid by the Contractor and included in the Contract's unit and
 
total prices.
 

6.12 CHANGES IN QUANTITIES
 

The Bidder understands and agrees that the quantities called for in this
 
Proposal are -approximate, and that the total number of units upon which
 
payment shall be made shall 
be as set forth in the inventory. If the
 
Owner changes the quantity of the total number of Assembly Units in any

Section of any SubProject Assembly Units specified in this Proposal by
 

plus or the
more than minus 15%, and cost to the Bidder is 
increased
 
thereby to an extent which would 
not be adequately compensated by

application of the unit prices in this Proposal to the revised quantity

of such unit or units, such change, to the extent of the quantities of
 
such units in excess of such 15%, shall be regarded as a change in the
 
construction within the meaning of 6.13d of this proposal.
 

6.13 TIME AND MANNER OF CONSTRUCTION
 

A. The Bidder agrees to commence construction of the Project on a date
 
(hereinafter called the "Commencement Date") which shall be
 
determined
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Project. Ti", Li-ner ancl AID al.] ave 	ti- right oC inspecLt i 1payroils, inv-Jniceas (f mate ials, and o h :r- data.._ aii: ci-iords aM, LheBidder ind of:-i,
any 	subcciti-actor, I-rev anit toi tilLe cLilltu ti n t-rf the
Project.. The Gi :icier shill. prov ide ,all ca,..il l .r" 1 .ilitei i r"ac -saryfor 	 such irispectin and Leat-s n shalli imt it, art fi ice at tI site
of Lbthe 	Pro ject with cc i ,lhtnn-- 'servicie ti uhoretain 	 ob nabli a nd at le[.ston:l-e 	 of:iic.-e :,,:pQfo
e3mp:lo u t.. wh.o,-:m dIir . or
i-.: and 
i.r E t..t ] .1i..no of th,.o Ow~t.ner
may be,? deliveim red. L-I
. ''u": ryf sionsi b .- ti or int r-ucti ici-: inwriting Ccit .c cm,lo'e f . B idder at 
 sLch oj t.ic, h,-t constitute 
deli v t L oV hI,' Bida-. Tiho Itdde shil{] hav a-	 u hori . a,--gantacc 'l',iFoiaFV Lthe O wn er wI-In .- in c iTi t eii onlti E , d . i -"-r&q-i, n, f sted by 

). 	 I1 t etc'haven L -i : I, i :, or A IDshall d t r in, tL t te 
construciton{m- cc-i-iL - r way,cot in ltidi' icatsnueru 
 37iL sh-ill be theduty of .hf Bii dder a, ih i dl... sure-ty o'i- s'Lt ie tc, hae-an"

inlset L io mdo.i a.n Onii lbty  appr. i ov d. b t.he O.m and AID for the 
purp~o-e of LiLCLI in3 ng i theeiil naturei , '-Cc: atnii locatioan oef such 

E. 	 Ti-.e u-. ota instu--i Ei i t oi n ii r u' ' n L ,u ' k.'-.i ]r-, .iro 
par 3 t or uuhperiod or peiod 'an 	 G i tW~ may 	deP' neesar iji'lodu t-5th uicur foci tH rcti a 	 c ncid:r d
Lint i'wa:rl:, fo work oar because Wcil
-he failu of 
 he BIldd
Contrac: r-Id 	 to com - witl any of tit provisions ci Lhce'i, h ' iProvidltheL U' .th shall - ,usp u ,:,r t Ld BU,.,no nu ,,--i.:: 

pui-rstLi ' t o thisi pro'-'-ion witiutm 
 wri atrLLitiyr- from th nc -.to do. lblho tim oi coini 'n, 

increas-t di b '' tLhe mt'b, 


Hl uiioi so'' Foi Lshall I'>? 
ii L s in


such i 2 

- ino li suc i tia- except i- i 

n i 1 t .... Failiture of ilt E. uDr to coinpliy v-iLil-i an, 
o 'ithe pr-ovi si n of Ithi s.. L 
 i- a . In Lhi:, 'vienL thaL work iK:suls:etirnded by Lh, i it-i ht ili. ofhe co-rlselt lhe Ownear , Lhe [ i.r
befri-e iesui nj i-I.: h 11 iha1 Lthegi. 
 O-ner at 1 east twenty-f-our (2 )
hour, not ice? thlL-hereofL in l i biiii. 

6.1 '9 DEFECT I YE AT ER I :1!9:AND I OW I iN-i IT. 

A. 	 The acc pi: anc:fof any matcr1ials, ecuipm'nt (except cw-icr "furn :ishedmaterialsa ) or any workmar,,ii-p I),byie Ownetr or- tLhc E nel- . i hal.1 not
pi-ttciLide t.hc _ub ,iasric;i-	 tlereof-,it.cLio:,n if such matceriials,
equipmor,in L ,:ji--or orkm:nansh ip s-hal l be f±oLind to Lie def'ec:Li vedeliver-- or- inst llation, and 	 a-f Larany 	such m i als,-nt p.-
 o
 
workisma lsL i fo un d- efe i,,, biefor-,e Fin31 acc:pI:ant: i._c-f the 
const LiC h.lai -a-he r Dcd ti rctiii d a 	 iib.., by andite- case me y

at the'ci'iFn a b ic.nJs' y(a-Bl-eEuch c oiliJnindemned imatriat la oI equipmenit
sha 	l be, 
i nilict l1'y r ni-UL, +iru 	 --

'ti:-ie 	 si'- of the Proj1ect IC. by ..t 
r 

BiidIder at Lt e B1iJdelr's xI..nl . T'hc Biidder ahal1 l,"): Litb nlitled Lo any py-. lit Iii Ii.r-, r so 1 ong as any defecCvL niatei- al s , e'qLuL lnient orwoaikil-taisithip 
 inli resp cl t:ot til' i- jtscl u. u. iii h.o Biddeu.t slhall ha' e
bad oice a] 1nL,. ii have in replacec c- r'mecie, as the cse ma',
hie. 
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ch-ianged. Such cimpei--aI-in shVall h i i'f1 lb' an'iy n ther p-'. -''''o"h -forthe installation and re,, 
v ! o,t ....he orQiU" L (LL a ne orreplacing unit is 
instal lied, pin0:, tsf.or s I new replc ,:.'Jor 
 ' i ,ni tshal1 be asmac-de show-In in he final :ineirrv.)
 

No payment shall 
be made th"e
Po BIdLer for materials 
cr labor invoved incorrecting errors or-
 oisl'L'ssion on ih Ip[-art ot the Bidd.r whic rLii e.-' inconstructicoj not in accordce wit hl thePF ais 'idSpecf- at nii.
 

.- 17 QgILLS TVIJ.IION NO)T IN PM- l i (1-

The :i cder 
al so agr-e: i ]sa',/e,.n Pi 
 L iL Osc ..tNrv L c.cCVs.. P pruni units: notshown in Lhe Proposal it wil.l ccnirstruct such uni.s - for a pricc a.r.iv,':d as;-ut 1c;,. 

A. The cn Wc' Llt 1 ui'; ' 5 tasc'r-aL:'l c oCSI. tbei"-:'racy{" , hut in no:,vrni c V a-11 it:. & -CE. ] ,liEa : i iaiiUHd cc -ri. I-r. b. ,av::i~l.,.<l ttin:L I. ra.Lio ofthe, tW 
Wi l bor co.ts he Iw al L. ILtio ater1i .
 .ncli
Furi s d M t 
 i i a' i i thi sa i 
,r. 

i i I lh' -up l i .ivolv : n 

nlah;,?K ,6,<i For the0. uik~l 
 In qu,:a!K.iol byI this.- r-<tio
 
, , r
,.1 

.. ~-,
. -  . ., 
 . .
 .
 

r .IPE I U6. I S '1ISTI , ' II--FE TI 

A. The Bidder "ha ciuir th e clbtiuiLicti workl.: on [ riojectt to receivecon tan up..n ' Lr- I.' -p ,:ot'p t -r.nl super int.iti, 'I,-ina-P Icalled
the ''uc ''r,te.ti t 
hour, c--on-stlu-Lio s ti u l i- ini

c.t") who ha ] I e prtsen t t L ]ts whIere!< 
 i L?nD-b-. lng carr-ied~ on)l. "rh,- iddJ<e, 
 sh-all al.-o 
emFploy., li cornnect i)L Lii -I coi-tLL -uctLi.I i cf ih. F COiiecLt, cp.a.: blc,,-'' er-i -cd arid rel i C2 ft9.ii ." and "-iuch sIki 1 c i- iiLen ai na b'a.
requir.,d f'or tlc, 
va r tiio usL i c: i-c 1t' ['ic "--i' aed. Di v cLinitand il tu. i l '. ('ivnr(i t- lo - .. :i-:i-l n i . ,...H hi ,-uii ttj n ' l In d'n' ]oCC

tt ' Li dl C-r 

B. The T''-' , scr-var ri i L 'C'jir p ihe f1 t -e, LIFroo-f art / -'; '. - ,of- t',f 80a, , i 1 in the jugI'- LOr "t'.h. i io,-. sou.ch ra v,-,al 11 be nEc . l i n :rd r to l: cPr i' r L tiio(>-ni . "Th , i-2ct - ,-t li Ih upervi <]i- i F ani , h-i hi'-. the rirt toI,-..L-
 - to 
it 1 0 t I hio ntii:' Li,..ddac...i ts ' - hl toi ni-c - or chs . the aontliiii o kli ofrV.i ind t M3]. ai in Pl equi i fili'..2t if-i any.
rprogress o thie-PtLI,'-
ti 'O hh j It bieV 1 h-c ia 4 cim,:EtcLo 'y to t t-c-i clr orSL 'per.''-i"- th:?" hi:t failu re of hetl- Oner o r SUlip -r. vi o to jv' a any
such 'I r cLioris £ict. 1 isihat ielie,',,i the -idr of its oLiligati ni. toconpti-ii t K twhhuI wcr-.: i'Ii n I- Q m e arid i, : t 'n -',-.:fp cif ii'J ii thi 

F-oposal .
 

C Th ii'iztiner- -of cti-tc Lici ofi I V F'Mie ie c t , and all m atteri ai a ndequpi aneois 4.-5-]c i- Fi-(n,shalu bte " L t nsubj: Lion "W-.s and... 

arva[i,/cl n-V .Iit' OL'iho-wr ati t
AID,. and he 1idd.:i- sh-al1 furnish all

uit il. ' i(,n requir dI b .'..,' 'e i l ti.ur" or by corlc r ni ncg the- natur-e orsource of any materia]lsc inccroiated or to be incorporated in the
 



--
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sucl 	 change mad.Ais 	 Aid pLovided furtl,hei", that if the cost to theBiddeir of cornstrutlt io:,r 
 ,. F'f-, e : - shallH - be mnat rial y :incr-eas.k.ed byany 	 such charng1 or addiLion, the On-ei--r shall pay thi:- Bidder fcr the 
raoa l tco ,rwo.iin acc nce 	w 
ith a- Cor-t-uction Cont
' ract
Amendmert signed Ly the Ownrr a-nd te 
 Bidde rind alrivedt- by :ID, butno claim fIor a, di i ] ., com.np ,i fr.. :n an' 
such 	ch:ige or addition 

cons
will 	 be ,,i deLred L ss-,the Bj dder shall have aTa.,de writ-ten requestt-rl.e .fo-
ton th Ow r ri1or t t, c omma 1 
.[-he on of wor k in conlnec ti on 

with uLch changc- or -cLdtion. 

E: 	 The Bicde-r will not p.,erfom any work her 	nde- or 7.nJd,,s.Lil s t:hereis tri-nt need 
fo suci Su- y w-ork and t.. Owner ent-ic siLth -reto in
writ:ir,. 
 L 	 spe be 
The 	ti, .o . : I ] i, n ifie::,d in 6.13A,: shal], rotaF.fec od in ny way, by ian-,lu ic of this ubsectiorn nor by hIe Owner's 

conrsn t : 1; 	 k 
of coi sen L ,c, ;L-da.' work 	 he-'t"Lnder--. 

1.4 F- .	 ENV iRONMETA 'iPO_)I-YTT I IN 

Th UB i.er shall peorformi work in suhIchIi ranr,-r- a'sa 	 ii to mama: i e oimiz proc:'rvatiof', 	eocit-v. C 31 rvaL i on of nlatul. re :. co. an-d irl n:i. marn i andscri--ri c 
c:f i1Il andc a' aridr-d .i].Li rC of a:I-,ams. dd-rThe 	 1.:i sihal. P ut:. 
dapFosit trash 
in shrrn~cm; or w-aterways, and 	 shball not deoiiOsit herbicide1~:]s oro:3thei ~i tb 01r chemOicals. or c:on ta inrs i n or cam 1Jteorwyno or .st r waE WoV-3 pa Lures. The 	Biid(dcer shall foll'.[ow, under the general di.rection ,- IW-i.2
Owner, 
the 	criter-a rlting to environmental protection 
as s) eci .;fied

hereI 	 in byi f"e OIw -er. 

615 	rrEETEi 

AcJrees that in 
the evert t his_ Proposal is' accepte.,d it will 	make available
for use in connection with the proposed ccnstruct'ion all necessry tool.sand 	-equ ,rientand 
qualified suerintendents and 	foremen. 

I-..[ 


The Bidder -gi .

6. 16 	 CHANCI COII,,TRUCTIiO,. 

:e: to mak:e such c:hanges in constiruc:ti on previou-;lyin2tal.dL in the 	 r-oject. by the Bidder as required by h O.-wner for prices 
arri ,.,.d it s f o llow1 

A. 	 For subsUta i rs. and other units_ where only a po-ti on uT-thu comopleteun it 	is a.fected by 

be 

the change, the compnsation for such change shall an agreed uponil n w-rting by the Eidder- and 	the Owner and approvedby AID prii to the commencemol-,rt of work in cornectinlrl with s ch 
change. 

B. For all o,!:in-r L iL . .he co pir,-iation V,'or tuch ch ange, shall Lie -ierea ,oniamble cost thor.l.:3- as ar :ed Lpln in wri t 	i.ng y tho B.iddoi.- andtile 	Owner rior 
to tIhe comnic:cmei-itchange-,- bu t in io e,,nt 	 of w-o- k in connection w.:ith suchslhall it ex.:ceed t.o,- (2) times the labo price 
quoted in t.- Froposa.l for the installation of the 	unit to be
 

http:in2tal.dL
http:eas.k.ed


N.~'otwithstand.Ling~i-
 any cerifiat which may1

or have been givenL by !he Ownerthe ng , any ,aerhg iF .ials equimer,:.nt Q-:...- owner-- . ur ished
materials) or any., workmanship w-hich doe inot comip]v with the,=requirements of this Cntrai-t- shal l b-i di-scoverdi Fthin o. ,) ,yearafter Como] . Lion of Constr LiciJoj of thce F'rojec t :ic, I.':icld ,-- 1repl ace such de-,-ec.ive material-ss or equit. nt or -. dy any iicidefective workmanship Lithin thirty (30) das al-tr in oticc ii .aritingo- thie e'..x.istenc-ri :- sh-i1f have boo'n i ioen by -h, Owne if theBidder shal]l be called upCn to rE,place aniy deIi,'LLti , , m-aterials orequi pm iti: or Lo remedy ive wur-kmarn-: h iLI' heei -. [n pr vi , theOwner, if so reque e d ..by t [. dl ' shaI . CIBidFid L thi n ton ofthe P:'roje-t inrvolved in such ,:, . In th,..-, evr, - c, ,ai , , theBidder so to doi th.... r way r tplac' u.ch ,e-,:cti e im :- rial .s orequi pmenr. " -i'' . Isucid ' t ive. wor kmnshlip, as tIhe cae' ma',y beand ir such evnt ii i. II E,:cci • er shal . p y Lu ih,0! , .... tLhe co vt nd 
ex p ens=e th ire-'"e e f'e 

.21 (: PA YMEUNTS -- TO :5rD, r-. 

A. The Own -: hal l. maki,:..:, part l.a;. ,.nayxn:.iL to tihc 5Ii or c .c I.i:(' . i si''t 

ciILc Ass:!t':emE~~-i-:'iiihaduTbly in Units iihWuvlishiedi i iclan L L
compl:]C'Ied 

i 1i t to by theliba is W
cci and certi..fied Ii P>'ik!::orl 

(m(- i'i e i ddIi b-i-yl l hK.,h E' ic.i cidi a.p::roved by,, I ',JVr:. solely, F -- thep Lirpos s- payK','a -"l Pro ild Ic, wever:, ti at t. j~i ) piro.,ber.. de-.e<med:: appr::o,,val o f th - w,-,or!.kmanah7 ip or r Cln:Oly n5 I,,, 
n o0i +. 7il.9 

c e iper tri (90 ) ci ?each I.cti'. t app--ov'l ] dcii i ni! i', che i.t i-,Fo'f Lhe Project sa- ll b, pa I ' the O-n r to kli-, IiddN, pr.: ItGCompletjon o the Fro je ct: Upo compl otion - y .h BiddIer'':d :,. 
c:onsrutioVIL n of the Pa i'- the Eng:i neer will propar a Fin&Trivcent o ry L thl-c Iofr .''ct ho gj-i,I the:- t-oia], rumh'.,r an c Lcharai oI s-s m-1 a . ndh.y -iUnit , , ,. checki rg suc:Ih IrnVel-i:o-y ci lh 1.3.. ,erw]l cei-.:,r.i-y it_ to the O ti ie,, Logetlh.er with a crLtficate o rih total
cioslt f - coirir ctio erlmtei: , . t.-3 :appU:ion te 'oval oif 'i.t-1cer-tificates by the Owericir ,rid AID, the Oner a]l iakc: paymnrit to theBi,; d e r 'ia Iol :lamio:s .to h i the Bi dde:r shall ont.i i LI t,:h-i.-ereunder
wh:ich- riot i 'a.: beein pa ci: P'rovided how -, tht S ii.WIMI ,inalp a.ymi.i l IlUbe mI . tI.jad not l Ehan one hundli-"'ei r i f tly ( 150I (ays

d:, :a-ft r tI ,-l, o- Complctiori tii LorfLi-u c O -f the Frojet t sp f-':i:e:, i In(h, C,- 'ij fi:cat:e 
, 

. of Coripl et io, unliess wi thh e]l d bo:-c:au.se of
Lhc, 1'. ' the I dd,r. 

D. Thea D.1 ddr- s:hall :,L a a 'iib cp i LI iasisa ci th e- rLimbe.r of Const:r'LctionL-i..s actually ins:alled at the direclo. n of the Uwner- shown by theinvnitory bau ,d on thp' s-taking h'eet.s or structLture lists; Fi-cr,.nidedIhowevLr : that the L':u L.T cos shall n7ot: el'c-eo.j th ,ii .. ': i mtLi Cot.ract,pri-ice. for the conLIucCi., o'f the F-oje.:,ct as set fortL in tieC.Ac c ept-c:i-e , .in1e ,s.s s u ch -- , sh all''? i a 1 1 hav e b er-i inapp c l eld i wr i t.i ig b yAI OC 
' 

C. Im.orted e qLti ri'pmcsrit. ii a c.:d 13dr Te shLo Pr oje'.ct .all Lie ;,: x ,mpt from consuLI]1arand custo;. dut : e an a Tishe.d by Blii: h a 1law-us. The Contractor 'Sequip ma:,nt for rndEring service during colstruction will be admitted 

http:bo:-c:au.se
http:Logetlh.er
http:nayxn:.iL
http:equimer,:.nt
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duty-free Linder bond appro'.d by the Furchaser. I. 	 the Cont.,:ctorshould sell any of this equieiL i n Boivia du"-inn or a.ftr t.he jobis 	 completed, this equipme-nt will then e s.bjec:t to import du..ties. 

D. 	 The Contractor will be.requir'ed to obtain all licencce-s and'pa',' allfees (other tlhan import duties) i n connc. io-, 	 with th", eLxport andi mport of h i si equipp ment. The 	 Fh-.-.'asr- d: r-o L 	assume anyresponsbi ity due to delays caused by mea. ure or governmental
procedires i n the prVOsecuvt ion or transact ion of tlhio . li censes 

E. All charn-es relatii:nrg to the Lid bond, perf ,- mance [o;nilcd .nd paymentbond shall be paid [: 	 the ConLractor and ilui-a.d i.n the Contract's 
Ln it and total pric:,s. 

2!1. 	 :'AYMIENT METHC5D),; 

A. 	 The method o-f payments employed on this Project "fcr[ U. S. Dollar
paymerL is the Letter o.f Cocmin'.,i..men't Frocedure. 

B, Al pa:F' mentsi to th e Didder fcri u'thorize-d ... S. Dol.lar-"' ,vI'/l._r +t Lpede'rth is ropn .- , I sial .L b6e 	 m,.l n cJ . confi re-d,: and i rr-evocale1 c 	L t t:er of 	 Credit opered by El..iDE uind--er the governing AID Letter o Com:it ment 
ilc favo of the B:idder, in the amount for wihi iclh th,:: pr .:.posal &L 
accept d. 

C. The peso pay.ment will 
with i n f i Fteen (15) 

be-
days 

male 
aF ter 

direccly 
the 

by the Owner... to 
presenta : i on of tht; 

the Coirractor 
approp i at,. 

i nvoice. 

6 	 F',IYHFNT -U E3 

A. 	 Not ice t'oL proceed: 

1., The Contractor shall commence work upon receipt From the 	Owner of 
a notice to proceed. 

2. 	 AID will 'not 	 finance costs incurred by the Owner prior to the 	date
AID 	 has approved-for incurring cost. 

6. 23 DOCUMEI-TS 

A. 	 Any claims by the Contractor .Tor payment or 	 reimbLursemenLt for 	 c:oodsand 	 servi ces must be supported by the docunents speci F i e d in 	 I issection anid/or sLic:h other documents as may he specified in the LoanAgreement, Letter oF 	 Impl ementation, or other rel ated docume.rts. (A1ldocuments should indicate the AID number of the Loan 511-T-0i67 underwhich payment is souqht). Further, each do:,ument shculd be c:mpletedi
executed., and submitted in the 	number of copies as specified in theinstruzLios thereon or in the 	 Letter o.F Implementation. 
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B. The suppor-ting documents must be submitted :ir.,dividually to c:orservices of United State£ or other. eligible countIn L-y sourcea 
mIst 	

origin.Contractor 	 submit. 'sepa--ate i nvoice:.CE f:or" the doll ar and t he peso
payments. 

C. The documents, and certification.i thereon or as s--ubmitted therewith,may'not include less 	 .inFormation or les-.'-s authen ticationin Paragraph d. throught except as modi fid 	
than outlined

Pt- .t.uar, L to Fa. " a. 
Each document shall be the origi nal carbon, or phc t occp V. 

D. The Vouc-er SF 10C34 is to, be :untbmitted in~ an or'igctinl ard thirecopies, normally preparl-ecd by the U. S. ban I-:i ngq instiiLtutione under 
direct financing. 

E. F'or progre:ss o:r final pa-,meits., he Colntriactor l % 'iiimi OICe COpyof the invoice desc-ribing the ser-vices perfor" , .and-id' i ri:yi-ig thecovering Con rI and 	
, 

the section or paragraph-., w'iich ,ricd. s-for suchpayment and the total qua-ntl-ity. ,a-nd unit pI:rice W' th uInitsi Lractedicic
and a:prove.d fcr payment by th _ Encineer as o! th, dateinvoic:e. Each invoi e s l-lha e 	

of 
attach . or' i II J b . , ] Ihe 

1o. 1 owi nq c fict-a . :ri ., i o-

The uinde5-r s i c..r-Li.i s i:l 	 t tihe costs we.im, ",. to -ConI'ra c-i n I the- i aI:a'i,-i i e t .j I': '? C"i I" inr ,-' danf00wi L 	 hbtrh ms o f tlhe Cor ct. up to da otf tL i. L stif,:t., '. arenot: less 	 -tLhan eI:.-otal pjaymenti received or c.-laime ,by the-Contractor uind:r the Cci iract (including the iay,:"t 	 claie. underthis.-	 invcice), and that tio Co:nitractor has fully ,:am-iLi -id with theterms and cocnd it ions co the C irtract, incucJ.lin'g tie plinr arnd 
sp ec i f iicat i on s. 

F. Contractor's certificate and agr-emc:cnit: 

1. The CorntLractor-'s CerLtifi,cate and Agreement wiL'h 	 the Agency -forInternational D.velopmernt and the Related Contractor's Invoice andConLr act AbsLract for 	 ID M.Fo'm 1.440.-3 shall bo ex.. Liecuted by andshall bind 	 the person organi.ation on whose:: bohalf{ it is 
exec:LiL cu . 

6.24 	LATF -- 'AYMIEII 

Interest at iths raite c-i-f scv:., pc,-c:ent (7) per annum .haJl be paid by theOwner" to the Didder on all unpaid balances due on monthly estima .. ocommenmcir.,g thirtv (3):', days a-fter the rec:eipt by the 	 O[wner of a proprlydocumentLd inv icu.n pro'iddcc i cdelay in paym nt bvyornd the due dat. isnot caused by any cond:iticrn within the control cf-i- the Bidder.
 

Ilnterestc.at.,- "tihecvti-i" ai.( i.] : 
 li -ii..- (77.) p lr alliLim shall be paid by theOwner to tho Biddcer onu the finir al paymnL for iih -ojot any cmpltedSection l-i-re f coimiena-Inc. Fif:te1 eL Hi,) days a.Fter the due date. The duedate 	 'cforpu-posn-,-- of. sh 	 final payment shall be tho, clate of approval bythe AID of all of the documents 1reqiricg such appi-.oval, as a condition 

http:nvoice:.CE
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precedent to the making of: final paymen t, or one hundred fi- f ;ty (150) daysa-Fter the date of Completion fc;Constructinn of the Pro j-ct, as specifiedin the Certi-Ficate of Completion, whichevea date i s earlier. 

No payment shall be due while the Bidder is in de-fault in respect of anythe provisions o-f this Contract and the Owner may withhold from the Bidderthe amount of any claim by a Lhird party agains.t either the Bidde-Owner or thebased upon an alleged failuL.re of the Biddr to perfcrm the wor::her-eunder in accordance witi the provisions of this Contract. 

6.. 25 REL__E O E 3~_DI CEPTIF ICIT E ._ON!F. !c, 

(See sample Form 224, Waive.'r and Release of L.ien and sanple Form 231Cmrti-ficate Contractor. ) Uponof kLi comp letion by the Bid.der of tnacoistruction of the Project but prior to final pa,/meL to the Bidde:r., theBidder shall del iv er to the wne r in duplic te, r"la,., of al lins and 
o'f rightE to claim anyi i iethe, form attached hreio .rm allilanLfacturers, materi al mn and subc:ontr-actors, F -material . for the Project and i -.h 'i.of l' -", 1 :-S ora c:rtificate in LIe form tac-,d he-eto tothe effoct: Lhat all labor used on or for the IPr.ojec: ha- b-n pi andthat a1l suc:lh releases iae bee-nis Eu,bmitLed *L l h eiaOw. iF nd .oiii .,4nieishall :calive to AID For AID ep.Jr--ival one of the ,'JliL:C.t*.' eac
o f 'i Lch
release and certificate. 

32,5. F'AYHENrsTOr0 TIERI-.1,ILMEN AI\IO SucrNTF-ACTORS 

The Bi dder shall pay each materi al man , and each subcontractor, if any,
within five (5) days after receipt.. of any payment fr-cm theamount: herreof all .,owed the :i. dder Owner, thefor and on accot.tl-t of materialsfurnished or construction performed by each materialman or each 
subcontractor. 

6. 27 PE .RFt .RF_ JtO1) 

A. TI H , didder at the time the contract is executed will -furnish aquarani-Cy document cranted by a bank acceptable to the Owner thatoi-Iru,,rltEo the fulfilment would
o-f the covenants of this Contract by the 

Bi.d..:.r dur-ing h,e onriginal
that may be granted 

period o.F the Contract and any e':tensionshy the Furch :{ser and covenans, conditio-ns andagreeiitertts of any an ci all duly authoriz ed modiFications of t&:ha,Contract. The sunm 'ofthis bond is to be equal to twenty five (25%)percenL: of I:he Con tractC's total price. The bond shall bear-th same
effecLive date aE the date of signature oF the Contract. 

B. At the daLe of the Final accepLance of :he Project work origi nal
performance bond in the amunt of twenty five (25%) percent will bereturned by Lhe Pur'i:la:ser to the ContCr-actor. The Contractor, at thetime tie per-formance bond is returned, will furrish a guarantydoc:umet: granted by a ban .: ac:epCable to the iia rcia er that wouldguarantee that the Contractor perform and fulfill all the 
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Lnder-ak i ng , coven7 sr -s , Lcr s:,COiidi t:i n 	 of .lrd ao roon ns 40,1c-
Contract Docu-mett.-s . I. i Liaranlyis to equ. l ten percent M) of 
the 	Contract's tol valuE:, and shall roma:ino ii full e ec~t fc.r twelve 
(12) months f.rom ptn -et - . daLe. The ConLrac-tor s l bear- the 
costs ocf the p-rfc"p'or{l03 ii~ i

I t ,bond andci gLLarant:y bond which shal I bce 
included in- the Ccnract.'s unit or Lrotal. pri(-s, 

6.28 PAYMENE.OD 

A. 	 The Contractor, att.l tin': CnLract is signed, wii.. 1 	 l- f i-ii 
g-ua nty" .c,--uri ,i nut.:l o il-. 'iv .a U.nn acce:; -abtlL to [UL Ni- hl'a;," that 
WOLil d IlurE i' C'e Ihat the Co " . r al 1 :r'Oilt1 y ,.ak:e I l,:r Lap to 
all. persons v, ii labor and maer-ial in the prosacu ln o': !ho
workl in the' .C 1' D:L)OCLU and ci.].'y, u ... - n:i I ::-: i od'L tFiL. aiy l le, .hc' 
of t UeConttra t tia Ii:t IIar: i be. made., The'( F hi : [U . i 1-s 
equal to twenyL 	 - i .; i :,(25.0 p rcentof th c: Col'itl c-ct ot al pr o. " 
bond M a lear. th. a m n.- -t.. i ,,e date, -,ui, L i' i". --.. .f.aci: , n..c - of 
tihe Conitract. 

Eli. 	 W i i rt-y 	 (20) days a- tr . :: doa :' cf acc'ptanr Lhi , . U bon(: 
beU rc uried 	 .u. prov:iLdedMi 	 to cac:tor I-2 has Cwhplie:.. d '.;. iU i the 

prc-vi .i 0o0s 0, 'S c, c L i , . 

.PRl.jQ/.r6. 29 IT :..N 

A. 	 Ainy claim or :coUntrovers.".cy Lthat arises be: w:en t P iartis for.M. :. 
application or itei"L .tati on of the Cootract Documcit, in all and 
each one o-F its parts, i ] b Lte:miLte-l f-ir re:.ro-.uli it a ii rLai-,tioi 
ccnst Uitutec in lthe llowing ways aazh party will nomiineoan 
a-bi trator and Li . c , r ni rw'Lt Ln Wii ricm:niiat? a th ir d -li fi- or 
iti hir the fve ,:. aysc li j ,cd fir their orinati :. If tic .sL twc 

arbitrators do Io I ioi.tach U alreement to nomir ea the.' th'i.r-cd iairtywithin the p eriod ltim .r tipiulat d abo ,e lte Pr sident o:f .c 
,onsc;..jo "',,.ciana] de I ig rie,.-ia wi1l nomirnate him,. 

B. 	 The ar-b itrai:s- nonai.iLod by thUe p harties shaill rencl- their judgme
withii n fifLecn (15) c alendar days af t.0er havirng rec.: i,'c'd the matter for 
soltion. i'F thet'i..o a-" I:at- rsLt, cannot reach ao a.:ji",'-?Oiree ITon , th'-e third 
party naoinjrnate:d slhall solve M.:lhe disacr F:ele:ernt within ten (10) days
after having eceived the mal'ter of di sagr.eement. 

C. 	 The par-:ipe.s iutLi,-e].1 ,qi e if'JtaitiL the' .i iUn of the arhi r.tion must 
be definitive and ol::].giaLory. A11 arbiIration proceed-:., igis< sh-all 
confor-m in all resecti:cs with any ]cgal dipo-sition or' dislp ositions 
which are in effecU c:ur-r ntliy in Boliivia. The arirti-,Lion tribunal 
will r-eside in Cocha-:lamb . I is tunr-derstood that wile. 'Lh 
cIti"over- y e x','.'iEt _ ,t the ccniCU-ructi n shall cooLinue ii its normatl 
c:ourseso ca iIV pylE due L' tlhea ntiVICC :ucali ae:;er to the CTont ractor. s3.hall 
not be r-etailned cu-i 'ss they are the subjec. of the m-ter- i n cispute. 

(K& 
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6. ?-"; F'URCI-r S3ER '. RIGhT TO r:.I: I ,ITE IFtH ,'" iFr {h'.,-

A. 	 The Purchaser, For 	 hie-. c onveri . nc_' or a .- d Lpon reasons th:.t exr;ist to
justify such action, ay without projudic to any other ri',ht orremedy and after giving Ll-e Contractor- twent (20) days wrie-
notice, termirate th- employ'meit: of t:he Contrac:tor and take osussion 
of the situ aril of all mate-ia]s, plant s, ecluipment and appliances
thereon and f inish t-e work v u hat ever method m- deemnay F-ccp(adi ent. 
Suff{ iciert causes -for" term-,inat ion eni a.. 

1. 	 I- the Contractor- should be ad jucged" ban krupt or i.f the :huK'.,d
maike a general asnign -menl: f-or the 	ben.fit thisti crediti- . 

2.. 	 If tho Contractor should per-sistentl1y or repoatedly r .fLi e or
fail, e:cept in cases for which ex te'nsion o-f ti me is p-c,. d ad, to 
provi d ei enoughL il1 . eccl •n e nh w k- lor p p c- mi'nat er i a l s. 

3. 	 if the Cortra-:Lctor should fail to make prompt payiment to 
subcontr ac:tors or for matear-ia1 or Ilbor. 

4. 	 I-f tLe Cor-,t ac:tor sioud]. F.i - isti.l cc-.. ii. icr I ,.' .p.r s, ora ir a c-s. 
or i i r ec:t i o!- the e.:r or- Lwni:: En gi rer. 

5. 	 if the Contractor hiould o l:l-er-wiso be ucLiilt y o. a s lt-, Lial 
violation of any prov:i.s:cin onf this Contract. 

B. 	 In any of the above cases, the Purchaseir- reorvc c rigjht

tc.rmin' e. t hr-
 ,,.ork enf r c:inq ti-he per--Forainc:e Iboncl and paymern,. bond.
The Fur ca. h .:.y11 c lete the work in a way. shnal the.. 	Furchaser'- acornsiders
convenie n N.io payman, wi 1 ie r-ecei ved 	 thatby the Colri arc:tor from 
mc:in t or" until the work is -inisheci. In l asLthe cas, if the unpaidha ,,.nc:. as::c-. i i nd ( c (alcula hed 	 i n accor-dan:ce with the prvi sions 
of this Con '-act shall e'.-ceJci the expense o-f -firii nghircjthe w'ori.,
irc].uding c ompe;.natio,i for acditional managejrial -ani administra,tive 
servic-, Euch x-c;ess sha-l].l b,a paid to tlhe Contract p-. I-f such 

p..ns shall.... - Lh,- un-paic balarlce, tLe.Cciitrac:oLCir shall pay the 
d i-ffirc e t o hr iPurc:haser. 

C. 	 in cas;c.- oF tWrmin i tor- for- convenience, tha Contr-actor will be 
co n {a'.c. fo r -,co1iah. i Lcurredeal. i s-'onab exF2nse i g oc:di -faith Tor 
p erf r-ormancero the DContCractC , hut lot for urearned profit. 

6.31 CONTR ,- F . F- , DIT T -. , . . .OR , •i COlT*--..., -	 -TE 

A. 	 The Contractor is entiled, ion six.ty (60) days written noLi::ce to the 
Purhas h-r to 	 top Gi-k or erminate thi s Contr act and rec:ovor -from 
the PLu-char pay ,-,t. Tor all work e:e--cit.d anid any loss susi.ained 
upon an/ plant' or mak.ril_ and r'a-"cco ablo - profit -and damagc--c under 
any of the followiIg coi di.t is: 

1. 	 Fersistent a .ire of the-	 Furchaser to make payments acc,'rding to 
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the 	 provisior..,s o-F t.his Contra.ct. or tho itipulations "eed ulpon. 

2. 	 Refusal ai the Pulvira-t 't submit to, and abid e by, arhi:-ration 
or court judgc ,erment : te:.he cae may bI::e. 

. ... SUCCES.SOi:c AIND DES IGcIhATINI3S 

A. 	 The Purchaser and the Contractor, or their sUccEssoti ex-c:.t'ors,
admi n i strators and desi gnee s, bind themansr-,1avs and each one in .Favor o.F
the other party to Lhe ful fi liieint -f thi.s Contract. 

A. 	 The validity and int rpr -tLticn o.f th is Contract will bo tovrned by
the laws o- Li.i ivia.. 

6 .31 FF1'RC T I (1 Ti I 'p u++: Ci'[:&I :':;''::T 

The -Bih :.; :Jr M alli all -:,s L ei . 1 r.asan.. pr;-, Wr
 
safety of . ... I--, pi-, 

all aprlicab e Nat ional, 


.... ,on ', and o t i:hMall c nd cocmli y w itI 
pr'-,.viaiorn Hf and 	 Localaty, a ' laws and [W' I .ding

and 	 c:onitrution :J., aw a .i as the safety 'uLe's acd '-i t Latini f the 
Owner. All chinu'"' aid equi pimet and other phyical hi ard, hial be
(:uai-dod in accor-d,-ance with the, "l'iaruai o.f Accident fP'revpcntiiir in
 
Constructj on" of tLie s-socitedGenarl]. Ccnt.a..... 
 of ... i. uls such 
i nstructions are in,compatLi;bl e Lh Bolivian Nat i ona] at l.ocal ... s
 
regul ati ,:ins.
 

The cc low.rnl provisions shal]. thci enerality o.f 

r eq Li -Trei n- 

not 	 limit g..... r th ' a u.c.%'' -

A. 	 The Bi dder shall at no t im and ucnder no ci --cumst.a:os cause or permi i: 
any epl1 oyee oF the E.Bidc .. to per.f orm any wor k upon energi zed lines, 
or lces cc i-ryiLi:,on p , rEcr i r tic:-i--rt] :i. .1 - ni. 

B, 	 The iidder shall .o conduct the c:construcLi an oF I:ht - Pro .ject as to 
cause the Il e st pos iibl:, ol:i . Lr-'ucLion of p cil ic.:: higLi a,. 

C. 	 The Bidder shaii pr'ovi de ard mai-nta. al l such guard lights and 	 other 
pr'-otection for the piubiic as may Le r'eq.ir ed by applicabl a statutes,
ordinances and regul,.-ations or by local condit:ions. 

D. 	 The Bidder shall do all hi rtics necessary or e; epudi-ant to properly
prot ect any and all 	 p,: a 1.1 el. converging and :initer-i. ctl:irig lilne's, joint 
line poles, pipelin. . hi.1ways and ar"y all prop. i-of otie-s, -Fromdamrage, an d -n: that 

in:ersc, ting liries , joint 1 


ina the Ln any such parall.e, con verg-.ingj aind 
ti poles, ies, i gwaysir' pipel 	 or othr

proporhy are damagcd in tl'e course of th construct:i, on af :h e Pr-aject
the Siciclar its insha].1 aL owcnxxpense res'toreci.Ii any or all of such damaged,
property inmed:[ateiy 'o as good a state as be-Fore such damage 
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E. 	 Where tho right--- a.yja of the Project kIravEeF'Se. c'lLi !aed 1., ida, the
B:idder .sha]. limit the 	moveme,-nt of it-s crews and equipment s-o as to
 
cause as little damage 
as possible to crops:, orchards,or propIaL..:rty and 
shall endeavor to avoici marring the lands. All 	 ,
fences which a.
 
necessarily opened or 
moved during the construction of the Project
shall be replaced in as good condition as thev were -found an,::!
precautions shall be tak:ec~n Lo orevent the escape of livestock. The 
Bidder shall not: be resonsil e for loss of or damage to err:,
 
orchards or 
property (oth~er than livest.ock) on th igh.-,;.-.,a
neces.ar :iy incidenti to] thj- cons-tr.c..on of the Frji.ct ard not caused
by negl igence or inefficient operation of the -.idd.r. TI. Ki: r 
shall be reslponsible r other.fu. 	all loss of or dama ' to cr,..

orchalrds, or prooerty , whether on or off the rig!t-..-t,- ad for all 
los o or danag e to 1 1 vest: cit-,t: ccued by the consr,- ii M th 
Project. The right-of-way for purposes of this said socti.'shall
consist of an area entending 3 meters on each side ofthe ceiiter linoof the poles alc.g the roLte of the Project liesi-, tplus s-. area 
reasonably required by the Bidder for access tol-	 Hierot.: o: 

Pro.ect line s from Public roads to carry 
on cons tr'ucion nctiities.
 

F. 	 The Proj ect, f-from th iie. coitmencomc.c'n o f+ work to c . 1 ,, . --, t such 
earl i er ciatLm or dates.s whean the Ow.-er may 	 t poy ao,tu tnin, aw ':r l in
wholeair in part as herei,naFter provided shai ne unc,--r 
il-	 charge and 
control of the Bidder and during such period ofeonL oli by LI - Bidder

all 	 r:ists in cornection with the cntrultion o tih' ProjEc aid the
 
materials 'o be used therein shall Le borne by 
ti Iidlder. Th , Bidder 
shall make goc. d and Fully repair all injur'ies and Ymac tI.-es ,he
 
Project or 
any portion thereof under the control o. thL E"idLr by
reason of any Ac-t of Go.nd or aother casualty or cause w iti her or notL the 
some sall hve. oc.rr-ed by reason of the Bidder's negligence. The

[i idd'or shalL 
hold the Owner harmless flolml any 	and all claims iFor 
injunis to persons or for deiege to property happening by reason of 
any ni.ligencea,:n Ll-e part of the Bidder or any oF the Bidder's agents 
or employees during the control by the Bider o-f the FPro.ct or any
par 	t l reoi .
 

6. 	 An'y ancd a].] excess eartl-, rock, debris, underbrush and other useless
material hall. be removed by the Bidder from the site of the Project
 
as rapidly as practicable as 
the 	work prcgreases.
 

H. 	 iJpn violat ion by the Bidder of any of 
the 	provisi ons of libis Section,.

after written no-Lice of such violation given to the Bidder by the

Owner, tho Bidder shal1 immediately correct such violation. Upon

failure of the Bidder. o= to do the Owner may suc-correct violation at 
•the 	Bidder,-'s ex.pnenpse: Providc.d howeo r, that the Owner may, 
i.f it
deem. it nccessary or ad.'isable, correct £uch viola'tion at the:,

Bidder's oNp.:nse wi:hout such prior notice 
Lo th-e Bidder. 

I. 
 The Bi cider .hal 1 .submit to h.ie Iwrner mnoLthliy reports- in duplicate o-F 
all acci:den t s, .iving: such data as may be' prescribed by the Owner.
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J. Th iM dir G al t the -s
ph11d with Lf cuttitingcie'.i or clu .-ir'g of 
igt - i-way w:i Lhout w'itLth n ncL :i.i.catior-n .,i , 11 Ine.u-- c Lh- p p

auth o i iron has be'n.r -ccei.* fod thLe tp tih-- o.wnr 
 o e-r t , and 
the Biddc r.. sh1 ll ipiLy noLi.fy Lhe Uner'Lhene,o- an- l anI C.'er" 
obje1-,cts trc,],'i i['itL rL i ct 1 ing of avy trees or the eri. -I c.rmni , of 
any o ier" wor.: on iL 1aind in cone'iiow t:ihri th- l-"o.ec. adu i-all 
obtain Lhe cc:ns it i w -1 L;i.ncg of the Otweitr- bfoTet. proceen iL iny 
such cas. 

6.3:5 Is.~ic 

The Bidder slhall i.ake out axnd maintain :throughc~1 out the '2:0 n2istr.uc ti on period 
insl-uranc in t he Fo.l olwi n gi inimun eq u i r. men:r 	 . 

A. Wor I;:fii coi, F'r - i covertinri1 al~cl eflu.., 1. v t.'.;,in a .. ] empucyo,,et r .L iitatt ory
1 imi i who n Lth 


the t II t t t.
 

erf rm. any oF e hi igji ol s,um- byth'. ideJ1 r under 

El. Pub]ic ]i b:i iLv aid pirol-ert-Ly ia gei. 1lAi iLt y iii'r 	 in alli.'~ iar, 
opieations uncei the ContriL-c: lii for bodily in ju-y or deh 1not 

p r,:riJ(,"Ipropert. ........a 1f3e F1Lt ......' l..q?I t...' ...X2 3 0 fo .. a. h a c 	 .).)
"L:: 	 ,u. lil 2
da 	
,I)' "fiCi'- i::icic:i .... . t .t-k l:] ii'' ,0001 

aggreg te for" acciditi- dun ith In. ih.Iicy :.ricd. 

C. Autccioim e liabili.b : i . . ":y i ii c:_ C ,i ]. t'."F--I-oi 'i e-u ",ihi ,:1 ,.-i'iat-p in].:J d 
c::oni ,o.;cL 0i w:i LIi the Contracti.: I w.he tii ic.'r c *e. ow ie ri 0-. ,,1ud Ci h i iipubic. : ab ihIity 1 i -- Ci: rion t 1 thelian M0,0i 'or0 one pe s-o::-n
i 

. . i- -5. p-ci and 
$30,00 i'for{ h 1cei cha::,c:. i i:. pruairy dman,-,ge ii L -f : $10,,000 r each 
ac ,: [ d- Fnti.
 

D. Ti-e Otner 
s 	U ill. , iivri Lhave'igh atL an,' tim ::,Lo riqLire public l1£ jii. ty 
n-. prOp r:,,ty 7 i. UPr-- C g 

1nsui l tt. d 	 clan.- ,. 1 i abl i 1 i ti-" ,1- - teri'. tan thiose 
required in subct-ios- Bl cani tliis2 ctio.i .tr i..:-i&c 	 CL of S ii y init,
the ,dli id ona -i. urma ii .l.c or pr ei iuihlfe j , h c-il i'1 y - the res:ul i: of 
sLiCh a it io a l,] instranc:e:i Lni'M-11 be addo d io the Ci- Iac p rine.
 

- Ih, r LD3), theUpon ri'a t iOw or'i' Bidier.-H" shall "uirni,.iIi ace'i:icate
:' vidn'ci g cmcipl:i e wi L the ioregoir reCLiu i-ii ts'. 

6.36 DELIVER! _.. PuSHM'FNLc:.. -::: ~OF F:'. 
 TOiI 	 " b-,II:
 

o, U'cr .rithe" .
 e.r 1:1of Bidrer" 
ul-1 

.. -,n- t 	 h shall di liver to the
Ow..i r .l nas': ..a,,si ni cito']. f an-iy. i onriof 	 ::t - coi the ProjectF'i"c
provi,: i the lId i io.i'r l1 h,, b.ee paid at least nincity pe n : ti--c 
(90%) oF Lhe oi I - uti-tc , i cn, of such pirtion.. Upon such- dcelive.,r-y
of s s ''z'i tthl 0. c si-non's n inc l. of a riy Irctio of i:lh,: Project: ito Ihe 
Owerr'l, thl i :I euicl i,] . of theand uirLi 
 i , as .t -Forth irn 6.3,1


'oo w:i r L 
 mic i ionh o t i i i-- Ii :f ifthe :,j : ,eo cIrl ivei -, to the?
Owniri'l shall ho tin ated: r'd , hoic ''L., hat nothing U ,:u:i . 
co -ie. -h.al. l . i, ELi our of a ny i ab il i: ,' w i res tosi. r-1 
 p c.'-.zt 

defectiv: mat.rial-. 'id wovlI:manship as conltined in 6.19 herecf.
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6.37 -NEROIZING THE-F'RO,JECF 

A. 	 Prior to Completion of the Project the Owner, upon written. notice to 
the Bidder, may test the construction thereof by temporarly1
energizing any portion or portions thereof. During the peri od of 
such test the portion nr portions of the Project so energ iz..ed sha.l1 be 
considered as within the possession and contro of thle Owner and 
governed by the pro visi.ons of 6.36. Upon written notic : t,. the Bidder 
by the Owner of the c-ompletion of such test and upo.,, c .e.i :rgizing the 
lines invrolved therein said portion or por tions of the Project shall
be considered as returned to the possession and cor:rol -f thr- Bidder 
unless the Owner shal eleclt to continue psses-.:io and c:rtrol in the 
manner prc:vided in 6.Z6. 

B. 	 The Owner shall have the right to energize permanlt ].ay.-ny portions of 
the Project delive-,red to its possession and control pursuali:. to the 
provisions of 6..6 of this Article. 

A.l 	guarantees o-f ma er'ial.s-i i , runningwrkmanship i.'t: 	 avr 1 of toh'e Bidder
shall be trans-ferr ed and a s ;ig ned to the Owner prior to: the t me the 
B:id der receives final. payment. 

6, .30 COMP"LE11_91Lg_.:9AIPPEB_].W89J9 

If defau]t shall be made by the BidderpI:er-formance. of any 	 or by any subcc,nLractor in theof the terms of this Proposal, the n...r without in 
any 	 manner limiting its legal and 	 equitable remedies in the cir-cumstances, 
may 	 servo upon the B1i dder and the Surety or Sureties upon the Contractor's 
Bond or I:onds a wriLten, notice reqluiring the Bi der to cause such default 
to be corr'ect:ed fortlwi-th . Unl_ess- within twenty (20) days a-ftr the 
servi ce of such notice-, upon the Bidder such default sthll h ciw'rected or
arrangei-,-nts .F-r i.:he correc:tion Ch eo satisfactor-y to bothi the Owner and 
AID sha.ll bpe made by the Bidder or its Surety or Sureti.es, t Owner- may
take over the construction of th Project and prosecute I:he same: to 
comp.et ion byv CorLi act or otherwi.e .for 	the account and at th ex.p.ense of
the 	 Bidder, and the idder and its Surety or Sureties shall be liable to 
the Owner for any cost or expense in excess of the Contract price

occasioned thereby. 
 In such event the Owner may take po-:sesas: on of and
utilize, in comploting the construction of the 'roject, any materials,
tools, SUpplies, equipment, appliances, and plant bel ong:ing to the: Bidder 
or any of its subcontractors , which may be situated at the site of the 
Project. The 	 Owner in such conti ency may eorcise any rights-, claims or
demands which the Bidder may have against third perso0na in conne ctioan with
this Contract and for .ucl pur-p:.c the Bidder" does hereby assiin, Wransfer 
and set over unto th. Owner all such r'ights cl aims and demanda. 

http:Sureti.es
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6. '10 LtguT DPTEEO .m..i.sIE!H 

The time o-F the Coml1letion of Construct io o-f tie Fro jeci:: iss c-f L e 
essence of the Contract. Should the Bi clier" I-locti., rfu; ,r fai 1 to 
complete the construct io rn within the time hr.roin gr-Od upo, .rt giving
effect to e'tenaions of time, if any, he.rei provided, thrn :i Lhalt event 
and in view of the di-Fficulty o-f estimatiTg .- iIt exIcttn.,sc,.ges,- caused 
by such delay, the Ownir- shal 1 h7.-vehl. rigiht to deuc -t- 'I retain 
out of such mone's wh cIi ma'y be! tlion due-, or -. i may ,, to duo and
payable to tLhe ii-cBidr Lhe -s.m of Six huncl:-red ll1 r- K ',. par d...da -for 
each and ever/ day Lhlat such c:onrst-ruct i da i.on...d i Us" , ,. le... 
bey.onc the Wm('ii-. Lspeci f Ia. -& u''IC.-c-CI - o , p.. Idaia and i . ,--.-. .... l-y' if 
t-re a ncrti u Iiccf , clit.: i LI-dic-, Oi i ." t I U ", :idd . -. 
inisuffic:i.e t t,L p y Ii -rill. ai i u h iui in , ii ddLiq d.. ,. ti i. ,I sh,'.all 
pay to the? Or--r the, amount IToc . -y Lo i"-f :,, itLL p,. ,i. in V.: ,]
Provided, how eri th T ic:. OurneI sha P omtil ' i I :v 'W l i in 
writing of tiei iii in wiich tier" amount rtrud, oU: L or-Icii ed 
as 1liqueidae damiageis'ju woe computed. 

Eve.,.ry rigli-t o renmedy - h.rc:in con, i -ed ip-on i[ ;e .rs-vs-l to t e .,,,:ori or 
A'ID, sili.t hi. cumult i- ilivit,. "shTall b-. aidit'i n t, 
e.-. right anr reame:dy 
rLow or h. .- :-,ngc.i l equiLI. or by ,I, t a th.er ti i in i- I. 
pursuit 
 gh or- t."i' h otof any ri i. - '.la ie I c, Lnshrid ,. - '1 : : i .rion:,.

F'i,- i, iowver--vt- , I Lnthe pirovisions of 6.4-i of I sh:l--l
0 tin Pa b. the 
e . ]iLl--i Vi ' e-- of!iiJ- g -<.forir fa ilrr bye iu Lo r.--np the 
con Itructioi oI i, Piject withi the ti : el irin t i.i u pLLooL. 

6.42 FLiJP_%;- it, F..Uir-iui H 

.ii] c cTihre Bi sha;a ll b r rioobliat.ii to obt.aii or. si. in obt ini.g'' 
:-es, rii- or-


obtajned b y 

Ary ftranci. - i: _i,:eat.i- sn p rmiL.s approvals,r. uire tdo b -'. 

t Ownrc from Natiol, , Municin a 1 or ctLiL, ta ttTLior iti0,s; anv 
ri ght-s-of--i ,ariVov-?r i-ri- ato 1"..agre oror aSIi' -ir ements- b.*w2i- sir the.Owcner acrd 
third :ia-ti,, wit ri",pcwt to the joint u e f. palv- t, crs-siiigs, or othei
matter i -n-:[-.idnt t constbrc-Ltioni anId ope-rali on L-In Fr-i-ojet.
 

6.43 , -, 4 .i- -..i4 


The Bid.i-ur s riii-mE.K!] 2- directly and I-I ithi,.ciuL subconra.ctia::n:lg cno:. icess thantw renL'iv-i-u no-ec.LL (23'I%) of Lhilt- t,::irlns-luct inn a-f Ur: to hoLhw roject,
calcul ated ,n thes basia of I;hu- total Cttr"t price. The F-id r shall rot 
assign ite WnW-i:r.L: f-f b' ,n.?Cb,: ad earco thu:- isv er. ac a F pcr.ial or any
iinteres-.L i ,.ek funds. thlt. iii y le Ju cu.C ii or-d cluetatL-iider o.:rJ-enFer 
into an-y rankiir 3 w1:i-th any2.lpursunr 'Cfirm ur coripo.rat ion for LhQ- perfocrmn-ce0o f Lhc 11i r ' I , :oh l i L i s Ihor-'u - or .niy oLart tihei ofi wC tiLc i: . the 
aoprova tl in l iit'g TCh Owir-r acid (.[D)and of 'L:o ". etL-srik Qi , Oir" .s.i-..ie. on 
any bond 'nishudi [cib,Ibythe Biciderc for Ltho ". Liil pcricorTinanco o-f the 
B1icier- 's o:it.igaLi ons i-:?rcidmrl. if l:hch Lii:idor, wiLh the i c(rlse1 L of the 
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shall enter su;..bcontract -..i a any,h ... oIn,,r !o the pe rFnmance 
of any part of this Con tracL, tie Bidder It].1 asshal ully Isp,.ible to 
the Owner an : I:he Gov'.-rrnt - for the ac't a-d omisi sof: suc 
sLibcon tract or aid Cf pers e L'fm pl'oyd: by - C i , , ,: r ne Bidder 
would be for it s . wn actt and omisaions and ioe ofo pho -,ns dlirc-Ctl]y 
employed by it. 

6 44 EG"l .. EFECT (FC_ ET,--IN..I WFI, ,L ANI'YD F;-,. ,,R-Tl 

A. The parties hereto u der t:aFd that. AID h-, r,-e:ed certci apoproval 
rights includlin-g , but. not. limited to, the ri t toapprova . , •terms
of this Con t,.trc th Con 'trac.Lor, and ainy or il I ans ry j':
specif i cati ons, subcon trac s:.: b i :Jdc'::iujun Lr . t... r 
docLtent rc].r ,I. e i L t.i-" C:rial t and the-Fwht . on ch is: U 
part. The pa--is Ii,-eto fur-he'" tundti-'a. ntd ad w iob:'AID, in 
re e r'iiq .' ir. all of l-e cu oir-g aJ,',,l rpi .wl snliel y ast-:ca Hi:l:a: t-u assure:. t:heh pr operai. u.n:Q: of, U..f- V S.i: n -..' :.
G:vern' - Lf s andthat an,,y decision Iv AID W :"tC~i LV rfranlafrom exe:,r..:isiny thn.se..applr'oval.] righjlts shall! ha: ,m,.v::: an,.a: 1 ncnr: in th(:,
cour.Ise W:.i l:inan:ici Lhis: P:ro,.ict and shall n-u.:L K:, : ,:.: .v: ma-:kingj 

A~ID~ a pat Lh tu I~Cat k Ther p art in ilUId ''Iti t ' rec
that AID m.ay, m L ieLfr tim 'e,.:-rca-iEe t elL 't,. ,in. - -:,.l" 
rights or discu;c acLurs related to,het" rightL and ,' Project of 
which t EisCon~ti ract: is par't with the part ie,; joi ,'..I cr i, . yntl . 
wi i:hout the-r::eby i i '-ring atnyi' resplonsab I i Ly or l J.iilit IK" he 
parties juirty cto..i any r them. 

B. Any approval, o, r •failule to di::sapprove, by AID W ,any pln,. -:por. , 
specification, c , LI doc:ufiItL drawinng, other... oc tsor .
shall not prc.veliL: th.e bor-rciriu or AID from asserting an.ly K' : , or 
relieve t hFt. Cor:tract or o-f any liability which Contracor ,i It 
oCthe-wise have Lo the 'trcha.reri' or AID, tbdeCaLiuLnQ of such plian.,
speci-{ i cati c ,r act, bi d cum:iitent, diraw]. F or l. l '" ent ,inI t 
any performnace:, or fai]lure of pe-fC:rma-ce ther-eundr, or unde,' any AD 
contr act sr li ]. e t- 'si: c rt.i f i ca e. 

In witness ,,-i,,r-o-f, I:the partie.s her eto have executLiLdI this .Conftract in 
eight (8) ideiti..al copies as of the .. .day of .......... , 19
ir the city of"CochabIa,,-mba., Bolivia. 

BY THE ENFRESA IACICF.IAL DE ELECTRICIDAD, S.A. 
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. N O IFT H E CO N TRAC T
I' I i .,o I V S (!'( C MIO 

FA:RVT I EiTC AL SPEC IF T .l .I, - SE 


2."1 CONSTlRLJCT ION F-i..ANT AND CA'2.1
 

A. 
 The sites and facilities established by the ContraLtor for 
the
construction of each SLbproject shall he mairt:ained according to thecriteria furnished by the OJwner in the pre Oid conference and subject
to his approval. The prov:i,sional build.cings constructed to serve as
office. warehous, workshops., housing -Fas . lfities for empl1yees, etc.,
shall be sub..ject to ac::ep,.ance of and approval by Ihe Owner.
 

2.2 OCC[F.',T.ON OF SITES 

A. The Contractor shall furish the sites and 
facilities requi red 
by

the cc,'struc' ion needs at his own 
expense unless otherwise indicated.
 

2.3 L.. VNO CCk4ETRUCTION L ,", ]F - p"ckj' 

A. Upon L:ompl ti on of each subp--ojIect,:t the Contracto['s ct::roi-tuc ti on
plant. and camp, tog.ether w:itth any and all debr:is, useless materi al,etc., shall 
be removed by the Contractor and the sites and f cices
shall be restored to a condition as good as or-igi naliy encountered.
 

2.4 . ARE-OLJSE AND J AI- F lE 'rNT ,. S 

0. Warehousie and/Or storage fac:ilities acquired inc:].luding sites and
rentals as 
required by the construction program, shall be subject to
the approval of Lhe Owner and relevant expenses ehsila1 be the
 
responsib:ility 
o the Contractor.
 

2.5 [lOTISrINQ OF" ;-TEF.IAc1. ();Q. ) ,I-


A. The C-,tractor sh ,:l1 take special 
care when handling and hoisling
material and equip-,"enlt during construction and shall 

the 
respect the

relevanI r"ecoNierda-ior, spec:ifi ed by the manufacturer. The

Contractor- shall. une:Jr-stand that any and all 
damage caused tomaterials and equipment by improper handling will 
be at his expense.
 

2.6 TRANSFEIRTATIgN OF t"IATEP.1LSA(dn ECU I F,EN' 

A. The Coi'-ractor shail utilize vah:icles in accorclance wi the needs ofand properly fit-:,ad for the t-anspioritation of materials arid equipment
in hauling and tansportinq all mater ials and equipment within the 
Project area. IW hauling and transportinc all materials and

equLipm,.ont, the Cortractor shall ensur."e that bulky items do not
 
excessively project beyond the 
overall contour o-F vehicles. Clearly
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visible signs shall be .se c o indicaL:, +'-.haL a Dad may .beprojecLing,
All permit s, lic enesr. permi:-n.-ci on- :or o'the- approva -:lnrequire:d for
transportation o-f maLerials and 	 equipm-ent shall h. c bta:ined b and at 
the 	cost o{ the Corntractor,. 

•2. 7 =OADIiNG.L TR rSP R A 	 I 01...ND _LJNL.i.6D I.NG. CFE_[1ATFF,< I.AI[ _MI,jECt2UIPM,._p. 

A. 	 The Contractor shall e.ercic::: due, care and vigilance when load:ing,
transp rting, and unloadinog mat.ril. and pmunt. Tho Contract or
shall furnish the nce',ar, mcans to ensure that thn pro:,r and safe 
loading, transportation, and un11("oading of mater'ia .. as and u :':,. mont: is
real 	 i zeJ. 

2...8 RETIRN F FEAC M:7I
 

A. 	 The Con tr actor shal l return to the Fur iaser , i ;e td +ll all 
packing m.:.nnaterial in which the const1 , rutct ion at or aI ha'V'e be:n
de].iver d'. The Corntractor shall avoid damagO . ingC, p, . i ni .,, ater:ial.
 

.... • . C ,AIHA:J.D I(TU Pi, _ ("v~ rt' i.. PL/F.'.:PT
, 


A, Any and all ma'terials and equi.p ment that becmo ,; , ,a 
 ,-:d du *a ,:: ]. ackI o' 
proper handli n-g, storae , or cAre dur i ncj i rs3 l 1 la.: ::i by th.: 
Contr'actor shall Ihe':rr.lac ,lIby the Contraco: r at: his.own e:p:.:ense.
The 	 subst~i't uted nat r ia] sial. be similar or equ,'ii. :o::: tl- :o: criginal and 
subject to the appr.-oval of- the Owner. 

2.10 __ R _ ,:ip I E, -- Oi _ _ IrNI 	 , jQ . £_t : . 

A. 	 The Ct"act:or Mll emloy suC capahle, experienced, reliable, andskilld personnel as are required so that the work prcgresses
correcil y and as scheduled. Wages, salaies, and paymer M;.- the 
CaI"n racta:or's prsri no]. sli a].1 con-form 'ih Bolivi ,an.laOw and local 
r L.ul t i on s. 

* 1I1 	 RELOYI'.T I D~B N IiN"- riTT'h:F; :i-ITPr"TOp":3 

A. 	 IF the Cnit:ractor- eperiannce delay. or difficttlti :s dur:n.r-g the
developmetr I: of w,:ork which is directly or indirec.tly caused by other
contract'ors, he shall iriform the Ooner- so that: the Owner may :initiate 
the ncrcoar-y corrective act I n. 

. 2 :hEC CeI hlTb pII.d PathLIIb th cnTacF: exEpeTn
 

A.Thse shall. be pr-cav.1d ed U'x th' ,:ontL-actor at hisa e..',lerse. 

: ,'-. 

http:pr-cav.1d
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I - SPECI A L SPECF I CAT I 0N:. 

2. .3 PROJECT SIONS 

A. 	 Project signs clearly identifying the name of the project, the Owner,
the Contractor and USAID shall be located at all warehouse-:,staging,
office, or other semipermanent area. Such signs shall be 'at least 3feet by 4 feet and shall be professionally preparcd so as to present a
workmanlike appearance. Cost shall be born '.y Contractor. 

2. 14 FACILITIES FOR THE PURCHASER A] THE CO'STF:IJCTION SI 

A. 	 The Co-:ractor haall provide work space in his ofcica fac:ility for the 
use of Owner's on-site Coris-Lruction Inspectors. 

B. 	 Ir the ev nt tha.t: Contractor utilizes radio cnnmuiI.ca: ion .q.ioment in
the con trol of his crews, Contractor shall prov:d, cneo:- rair.)
transceiver of the appropriate Contractor's -frequecny ; the use of
Owner's Construction Inspector and shall install such radio (and
main..i.n it in wor.'king orde-) in the Inspectu-r 's workV veh.i.cle., 

M.155 I.R-0.. 

A. 	 In the pre bid conference, t he number, type, and ± r(qLienc" of reports
to be =ubmi ted by the Con tractor to the Fur-chaser- will b one ci-fieci. 
The televant forms in the English language will be providc: to the 
Contractor by the Furchaser. 

B. 	 If addiLional copies of these forms or other forms are r.quired by the
Contractor, tlies.-e will be prepared al his ex.pense in accorda, ce with 
the instructions of the Owner. 

2:1,6 DrA [O ACCOHF'NY PTID'3 

A. 	 Submit the following with each copy of bid: 

1. 	 Informat ion ca].led for in Contract Docunents. 

2. 	 List oF makes, types, and sizes of proposed equipment. 

2.17 INTENT OF SF'FCTFICATICIHS 

A. 	 To set - ortLh requi -emLe ,tS o-T perjo wance, type o-f equipment desired, 
and standards of materials ,and consatructi on. 

2. 18 INTERP"-;ET:T ION,OF -PEC F CAT IO!" 

A. 	 Report any error or ambiguities in specifications Lo Owner as soon as
deLected. Owner will answer- questions regarding and interpr-t
intended meaning o specifications; his interpretation shall be 

http:cnnmuiI.ca
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accepted as final. 

2. 19 FORM OF SFC]ICATIONS 

A. 	 Abbrev:iate.d, outline type. 

2. 20 INTERERE.CE NIWNIOTE, LwJORJ< 

A. 	 FLurchaser reserves the right to let other c:ntracts in corinction wit[
this wor'k. Contractor shall afford other contractors reason able 
opportunity for the deliv'ry and sto-age o,, thcir mate-i a. e:c: the 
ex ecuti onl oF tlh.. ir workIs andsi -hall propeor 1y con nect: and cc.x. i hnate hi s 
work with theirs. 

B. 	 If any of Contr'acLor's w,ork clepen ds, -For pr oper" oecu:.: or u]ts,ftio, 7aL.1. 
upon the wor k of any ot-.her contractor, Con tractor -h. ipcct and 
promptly report to Own4r-,er any ci :,:ects in _.ucI oth: r -o k I,! render 
it un.,L:[itahtle For uch i r ,p ,operxecution re su.. L i s f. 1re So,e. ansi 

to .ranoc::[: ,,d re:,p:ort, shal ]. corst i tut 
 ai ,cc ,p~ . of: o l. 
contr actor' w k a- .i! and :roper for t-: r-i i :. : , 

C. 	 When two or :c: "ontracsl:.arc, beirn:j c:.:,cut d l coo: tim.I, in .uch 
lanrfi t:hat w - k o:noi ae itc: 111'ayn inLr-- " k . I(- V .i:in , her-

Owner-- sIall decid p uli ch coitracto- sh.: L . . ,: . I t-wk.i cl shal 1 
coni': itiL, or okh.' .- -ie wol-: on both t".contrac t.s .:lg::;res at tLI-ir 
S:amue tine alld in -. aL: mann-,er-. WhEn the te rii , . ,:., cc, i..rct is 
the nec:essar'-y or :onven'iVrent means of acc,:es: for t-i tr anopportat ion or
movemenr"t o-f ien ma t i a or"a , applanusc: fl.. . : -ELti of' arnother 
contract , such p- 1vii ege may he gr-antd by Oner to: the contractor so 
desir-ing to Lhe 	e.ten, in the amoLnt.., in the man ners- and 	at the time 
rlec:e a '. 

2.21 COORD.It(TTOi-OF (NI m(JTI ON 

A. 	 C:oordinrate work. wit-:.h Owlie o.assure ord,-erly a fip: aledi't ious:- i rogro, 
of work. 

B. 	 Select order if work and cs-ta" lih sc:hedutle ot ,f h for0 work hoursc:, 
consat-uction :bjLIs:t-,ct to appro- 'aal o.F Ojner. 

C. 	 Maintain- c.x:is tirig transmiss:n- lines and sLlist at iol::n buses :i.n 
subst ant ia l.1y con :i nuuous op :- at i on durL i n g con s tr-uc: i on., 

D. 	 Ferform oJork:hazardous, to ope,0-:ration of ex.,istiing9 transmisisi on lines of 
.wjhi ( wi il r- eq LI t n (-r t i on <.r ,.' i. c 2 t i. m p cci f i cal 1 y l er up C-F at 

approved iy Owner.
 

E. 	 Make any temporar] cinnecLi.or. iecesasary for mai ntaiin g so:-vi ce 
dLl ring c olae of- and ::n.	 t-cousilk con rLined P c'rat i o l-f ex-i stLi nlg transmission 
lines., 

http:cinnecLi.or
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1. 	 Make temporay cn:Oinct ioFs inl a work-manlik e nerot-; avo,:id hazards 
to personnel or serviceo. 

2. 	 Remove temporary connections after permanent connec:tions are 
made.
 

F. 	 Schedule Constr'uction to minimize inter'ruptions to utility se-rvice or 
use oF street barr:icades and detours. 

2.22 IC¢'L COND ITIONS 

A. 	 2idders are expected Lo examine the sites, interpret or disrLogard soi.J 
boring logs es th. en fit, and arrive at own coric:ltusi, r;- r,,garding
chalracte r and I c: .. r o-f ma t er i als to be eicouterLed-ci.
 

S:. Bidders may make 
 soil boring .- and investi gations if they so e::J2sire. 

A. 	 Own er shall o ovi dc nh. i { i ed Construct i on Inspc '.i- Es to act as Owner 
on site representative. 

E. 	 The duti es of the Construction Inspector consist only in dehtrminati on
that the results of the Contractor's wor'k are in compliance with the 
Specifications andi shall not extend to direct .up:orv:i sin oT 
Contractor.'s persinnel or operations. 

C. 	 Presence of Inspectors will in no way relieve Contr.actor of any
responsi bili ty assumed under th i s Contract. 

2.24 M%T RK I E 

A. 	 Sanitar facilit. ies shall be provided by Contractor for use of his
personnel oi the duL.rat-ioc-i of 'the Project and upon compleii.n of the. 
work sha] 1 be removed from the ite. 

2.25 C-,'-- PUCT 1:.. 3tEP:, :--s 

A. 	 Contractor shall provide water, electricity, compressod air', and other 
seri c.es he may r-et ire as needed. 

2. 26 COITACTOR ' SFICE 

A. 	 Contractor shall p-ovido, maintain, and heat an office for his use at
project WiKit . equipped w-Jith telephone if available. 

\t 
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A. Requirements of Division I and II o- this contract apply to all work 
under this part. 

1 2 GENERAL 

A. All 	 Construction work shall be 	 done in a thorough and workmanlike 
manner in accordance with the Plans, Specifications and ContLract: 
Drawi ngs. 

B. The 	 requiremesnts of the laLest edition of the U.S. '.tion.al Elrric
Satety Code h-ave h:I:,:en fol]1,owed in the design of the, 19.,9.,/34.5 vv
distribution facilities... and shall also be followed by the Coi ract-or. 

1.3 	 F OLES 

Poles hal 1 be di .t;-i buLted such that 1 ar e, cho ice. sir & aind,
straiglt 	 pc .es sI-sall be use,. -For tr ansFormer , eadc , n .l -rand 
corlner p les. 

B. Po1ls shall be tr ansp ort-ed and handl ed by. means 	 wh ich, wil I t mar,
gouge, or otherwise damage them. Dragging uf pole.s is not p,'.armitted.
Use of pole tongs, cr cant hool::s is not permitted. I.a .:.:] not bedropped o-Ff transports, used as skids or choc:s, , oLerwise abused.
Poles shall be tran'sported In suitable trailrs 	 usaro. wood block.1:ing toprevent 	 neal--to--pl.le contact and shall be firmly Er,.ws:cure:l. Length oMtrailer and rmiethod ,-f .1 :1nr c.tshall be such that ur, sup ported pole
overhang 	 is no mor:e tl'ham 30% of the l englhl of any pole. 

Foles wh ich sLIfer handling damage attributable to Con trac:tor shall bc,
repl aced at Contractor s e opnse. 

Poles are not to be cut fur any' reason whatever. 

C. I-f poles 	 are toLie stor-ed pr: .i-to distribution, they shall be stored
in an area cleared of vegcetation down to sterile so:i... Poles shall be,stored on t....r ed wood .skids such that the poles ar at l eat 30C' cmoff thu 	 ground. Skkids shall be o.f such size and ruliber that poles are 
supportod every'4maters. 

D. When 	 pol es are trasoported to their f i nal I ocat i ons, they sha]1 not be
allowed 	 to lay on the ground -for more than one weck pr'io to 
erection. 

E. Pole 	 holes shall be at least six inches but not more 	 than 12 inches
greater 	 in diametir than the 	pole. Fole hole depwLl-i-. shall be as 
fol lows-, 

PageR
 

Pole Depth
 

V\
 

http:neal--to--pl.le


D IV IS!ION III - TiECHN~qI CAL SF*EC' .-
I ".' '-, C r c;:I~ TCATT 'I"'7,.. T ....... C " ............
r 

PART I - E:E TI C I...Z
: I..,STR.,C-.1O1 

8.5 m 1.60 m 
1). ') 1.75 m 
1 1. ) i 1.80 m 
12.0 m 1.85 m 

13.5 1.?5 in 

Holes shall not be dug over-de.th. Holes no nore 5 cmth.lan ver'deep
 
may be ckfillec to the specified depth with earth tamped by
 
pneumatc tamper-s to a deisity equivalent to nativ e soil. 

F. Pole holes shall be, excavated line
"on poini't" such thaI' the resulting 
of poles is straighft, as dle-signed. 

G. Poles sha].l not be si: in holes withouL f-st r..,,..irg . ccumulated 
water. Pole halos Mhall bI-- lF:iLlled with dry', k. wi" uti organic.
matter, thoroughly tamped iLng p.neumati tampes in thy rLi.o of two 
men 
tamping to one shovelinig., 
 L-
fromI"ha hol e. : i 1ii tab] , i iher dL? t ec C .r Lo 

in the evnt -hat e ,eIarth .xcavated 
i nr LI:-.,

priesence of organi : mate,- ContracLor" ,",l 1a iinpr- s.i !.. b.ackf ill. 
For he case of wet: holes, sui table bacd:fill i,I nori..i .,
 
r:i ver -rutn g~ravel1, ani-tedc to remove rocks oo lnr:[ 1al La to t.i;heboL'to of the hI c i. Such baI : ]. 1 shal ] . tampiii. ci ..icl 
above. 

H. Tangent Pol es shall be: set plumb al ig ned so that seec&:"i 
longit:uginal (along the l:ine). Angle and cornr plms hall be 
raked against the strain at least I cm for each 3 cf pale length but 
not mor'e than 10 cm total. 

1. 4 POLE ' -,T 5EUPLE-


P.ole top .]. i -,s shall ba as-:embl ed as shown oL th draw i ngs, with 
no subst]itutions or deletions uliless authorized by the Ownr.:. in 
wr i t i n g. 

B. Crossar'm: shall 1be-*, aind square to tha pole, a:is.mountLed hr'aced 

C. Field dri:lled h . ei,:-s and f ield cuc gains shall be treated witl"h approved

CCA so]luti on. Unuscd holeas shall be plugged with 'treated dowels.
 

0. Washers sthail be provided between the head or 
nut oF all bolts and any
mating wood pa-t. Thi mble eye and single arming eye bolts will be

install" without washrs urder the eye. Such bolt3 will be drawn up
un'til th
.. eye is soatod firmly in'La the wood. LcIiuts wil.1 be 
installed behind all Lncknuts shall be of typenuts. 
 "F and shall be 
used orl1v OF.ce (i e. l.cknuts r'roved from dis a-:ssem d parts shall 
not be rou eid). 

E. Iardw..rc! shall be handl, d 
and i. nstallcd with care Lo avoid damaging
the galv'anizi.ing. Hardware nuts shall bIe installed with the beveled 
side down (-facing the washer) and the flat end up to allow the MF
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loct-Inut to e'at .np c-r-ly. Hardware wi,. be ti:"c-nd Li g proper 
wre chIns. Chanrni l -- Iocks and -i iii I ar" p1ir typ:-o- wr ncles -1 rot: 
permi tled on the job ,, Hardware- toind tori he i nI"5:t1. a " ed ith such tools 
will be rep 1.a.d the cornractors ex[:pee. 

F. 	 Poles shah]. be ram-eicd so that. alt errnate: cros--.ms face in opposite
dir.-ections. On criassings or long spans pol es shall be met such that 
both cro c-.arm fa away the crosi ni--.- fr cm heloO nor.	 . prc I 

G. 	 Bolt lengths shall :he select d such -hat. bo].t-s prlit:rudc2 a mi nimum oF 1 
cm but noLt ,nore than 5 cm past .lhe Irarda-e. No ni sh 1', bolts .-. be 
cut-off. 

H. 	 Special care .shall be talkenr, riot to damage the load Lhrcad, idW the 
insula:or p inis. 

I. 	 Har-dware damacgejd dui-irg handli nl]g or installation shall be raneIaced at 
Contlracors ep:e,,e 

1. 5 C . ._ .C . : 

A. Conduct r- a shlall be loaded and transpor ted iri .i.icb -such as a,/o.VanhioJ to 
damage to either the conduct:or or the reel. Re,:. s M ",all I:,m.k ie 
usigic an ax 1 e and s]. ing wi th a spreader bar. Und,er in ai "C:LMlL: tanCae 
shal. re.els b.- li.fted isi ng slings or chains around t1,a conduc: to' or 
:l ing, placed throucgh the arbor hole. Fork li-t truck:s may be used Q, 
move reels only by lifting the edges ci the reel, not wibth -, ,I- [_ .
bearing on the cordluctor. Coriductor re:e1s shall Up: stored and 
transport: ed on edge, not f-,lat. Reels sll 1no:t be. dropped of,.: 
t ransports'- or otuerwise abused. 

B. 	 CondluCt::tr may be strung by any methodl whl-ich will ncit kink, mar,
twisat , abra:id , Jouge or otherwise damage them. Conductors shall not
be tramp le d run over, or dragged ovel- ro: s, Feices, buildings or 
other protrusions. Road crossings shall be achi, v-dci by constructing 
guard sLrucureH. rn eithe- aide of the r-.d te support the c:onductLor
until t. nsi one not by laying conductor in te rod and allowing
trafffi c to rLun i -Vel it. Fole top assembli sl-hall be provided with 
suitale fre-runing dcollies or pulleys allowin.-, the conductor to run 
wi thout bind i.ng. 

C. 	 Conduc:to- shall hbe sagged n accordanc- wit l the Eagging charts 
supplied by the Owner. Temperature oF the air shall be checked by a 
condicctor thermoeiicter made by extractirig the core from a suitab].y 
sized conductor and insertLin, an etc:hed glass or dial type
thermometer. This assembly shhall he all.owed to haong in the aun for 
one half ihOui"" prior to beginniing saggincg opea-at ioni. Sags shall be 
check:d in at 1east one span per :ilo,'met:,r or portior thereo-f , Sags 
may he checLed using either :he return save me LI'od or lie target
method. Sag tolerance shall be + Ii cm, - i cm. Observed sags and 
actual temper-aLuie, as well as 1 ocaI::i.on of check spans shall be 
recorded on the 	w-ire forman's report -fo-ms suippiied by the Owner. 

http:ocaI::i.on
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D. 	 Follow oingsggi ... c: onductor shal ba:,i all .owed to han i n thi dollies" 
for not les' than two hocurs pr-ior to clipping in. itoal tLime that 
conductor s-hall he-, allowed to hang in.rt hieo air-, -f rom sLrin-in g, t-hrcugh
be~inq ti'ed to the i nsLI 1ato: Ors s hall not o. c eed 72 Ihu:tars.
 

E. 	 Conductor .].shal rcpsp-liccd Lting pro-fcr'T-d stpl.ices, installed:.d 
accord Ing to manuf- actu rers.r(ec:ommeri atLi . a- .a11 aI f -p 1 i co,or The:re-

in cro .ssi-	gIs: 
 S., ] . c; all. b)l no cl oser thni me,ete:sr-' -3 a 
strutcture .. Spie shall rot be~ r-eued i f -for-scjm reason they hiave
been rp-moc~vc-ij 

F. 	 Condluc:t.or l 1l. h i d cad icln d usi ni prefor'mod du.dc,ldn inci Lhimle1 is
i nset al 1 d ac o ii L] tem.anul-uii: :Lrarsr recommnrdation. L-.dn-d. 
shall not b( i ., if f or some er they have Lee-n r :,ific.,,:..
 

G. 	 In the evnt of daimage to Ie coniuc-Lor- pr-c.Form-d arn io rpair
unit (].in.e-- .ici,) may be L-ed to riupair car . if: 

1) 	 The ste1 core iintact. 
2) 	 No mire tlh:in twoi o t I &e alumiusitr , arc. broken 
3!) 	 Broken a'kluminii Istra can ei formedki o La smoothly i-t 

theconuctor withoujIt

allowed w~ ~ cut:tcig. ShL( 

- ,. 
r-ivnlnot hii " me er.... ofa.... 

cro::.i.hica: -a-- . Co-i: of s_tc:h repair i!i i .. .. cjr.t ctor 

1.6 ANCHORS-ANP GJY_§ 

A. 	Aichorel-.al 1 bhali instal 1 sIuch that the anchor rod is in linFe with 
the sta~r1in. 

B. 	 Anchors-. w,.ill be. Matcd al thel oc:at ion where the rod 	is to
tpo-trud-,
fron the ground.. Conr,tctor shali1 be repf.e s:iilo for determin nog 

aflpropr-riate arhor log locaLion. 

C. -- nclc~r c's sh 1 ll- p rot r-ude a least cm r:iti a: - 5 but m-ore than 20" cm f rom' 
the groLun--d. 

D. 	 Rock: anchorsc , i-I L:- irn:alled in solidiDrc:k: or]y, Utiliz ing
non-shi,ohir Mhin r.y b iedding gr-ouL to :c : the rd, Lse 	 o. portland
c:emri.t i a- riot priiii t:eL.d. A-i-er archior hi as set -or .eva.i, ':
i 
Con t:r.aci.or shal I condct - a tensi le esL of the anchior t its ra-t ed 
wor::irg load, , h] ct Tor Lhr e m.i.ute . II' case of-f ai 1CLe-,,IonLrTactor 
sha]. 1 1- p lace a "ich-r- at hii e;"C jn.i . 

E. 	 Biuy-s be1 i;alsh'all hr led sc thaL mii tipl. ,: g*uys'c;areo balanced and 
sty-ri.: I.."' is -. rai-,: pl unb.ght 	and 

1. / iiNii 

\ ' 
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A. 	 Pole grounds shall be instal..ed as shown on the drawings where 
indic at:ed on stai<1ncg sheets.:. 

B. 	 Ground rods shall not 	be cut off. 

A. 	 Insulators shall 
he installed clean. Insulators may be cleaned with
 
rags and 
clean wa-Jt,er only. Insulators shall 
be cleaned subsequent to
 
pole seitting if they have b:,come dirty durinc the setting I-,rocess.
 

B. 	 Insulator-s shail by undam,'aT,,cd at !time o line acce::tance. Chips,
missing skirts, I:,ent metal parts, etc are grounds for reje:cti on. 

C. 	 Susp:ension 
irn .ulacrs shall he loaded in tansion oniy, that is 
strings f:,{ ins ula-,tors shell not he li fted only rvom one

SUS:,:Ien,:iion 


end. 

D. 	 Conductors shall 
be tied in the top groove on tangent stLuctures and 
on the sice away ,:r-om the strain on angles. 

I 9 EQU I.AnI 

A. 	 Trans orm-ers and reclosurs shall 
be installed in accordance with the 
drawin gs and manufacturers recommendations. 

Bi. 	 There shall be two separate ground connections to the tanks of each 
tr ao s For m .-. 

C. 	 Jumpeir shal
]. :,routed so as to maintain a minimum clearance of 1 
meter bet:ween phases and 70 cm From phase to ground.
 

D. 	 Equipmert shall be handled and transported so as p.rutect i nsulator.sto 
and attached equipiment such as surge ar-r-esters., land ling camage shall 
be repaired at Contractor cost. Transformers and r.cl:1oseru shall be

lifted with nylon sings attached to the li.Ftirg eym.s onl,y. Under no

circumstances will E
bushings or attached equipment be used as handles7 
nor shall equi pmun be skidded or rolled. 

1L 


