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CHAPARE PROJECT
FINAL REPORT

TECHNICAL SPECIALIST, JAMES VAN COEVERING

™he following activities were carried out by the indicated Technical Specialist

during the period from April 26 to June 8, 1986. Tha assistance of personnel

from the Empresa Nacional De Electricidad (ENDE) and of the Secretariat for

Development of the Bolivian Tropics (SDTB) is gratefully acknowledged.

1)

DESIGN

REVIEW OF PREVIOUSLY 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 prepacred by ENDE projects significant growth in
consumption pf electricity for industrial purposes. A field trip
through the project area does nst 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.



B)

C)

D)

Conductor Selection

A change in the size of the conductor selected for the secondary (low
voltage) system was recommended and has been accepted by ENDE.
Substitution of duplex number 2 AWG in place of the number 4 AWG
originally recommended by ENDE will give better voltage regqulation and
will heip protect the transformer against burn outs due to high

resistance secondary faults.

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.

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.

DESIGN REVIEW OF 50 KILOMETER SUBTRANSMISSION LINE

Appendix B.

FEASIBILITY OF THE CHIMORE SUBSTATION

Appendix C.



4. FIELD REVIEW OF LINE STAKING

Appendix D.

5. ADDITIONAL ACTIVITIES

Apperdix 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

uncer tiie 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



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.

truly,

es VanCoeverlng, 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 Chimore Substation).
- 91 kilometers of three phase primary line at 34.5/19.9kv.
- 17 kilometers of single phase primarv 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.



3)

4)

- 550 street lighting installations.

- 6 installations of sectionalizing and protection equipment.

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-Tunari subtrans—
mission line and the tap substation at San Jose. Should this
modification be approved, the only change in the other details of
the project would be the addition of 8 kilometers of single phase

distribution line from Vvilla-Tunari to Padresama.

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



4b)

4c)

well as around Samusabet and Eterazama. In additior 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.

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.

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.



4d)

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.

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 f{or future years, but probably optimistic by about



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 lczd
occurring during the early hours of the night, from 7:00 BM 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.



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%

10



5)

Construction Cost Estimates

The construction cost estimates presented in the ENDE report were
based on U.S. market prices from 1984. Thére 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.

11



II.

1)

2)

ELECTRICAL AND MECHANICAL DESIGN

Standards

System designs prepared by ENDE in 1944 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.

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
conduqtor is 4,280 1lbs., and structure type VCl1 is limited to
conductors with breaking strengths of less than 4,500 1lbs. 1In
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

12



that, for mechanical reasons, the smallest practical conductor

for this project would be N°6 AWG ACSR.

The conductor analysis was prepared utilizing the following

assumptions:

Conductor Cost: $2.40 US/XKG

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)

Tre results are presented in the attached graph. It is apparent
that NS 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.

NS 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 NS 4 AWG ACSR and NS 170 ACSR. This analysis

13
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2b)

2c)

confirms the selection of these conductors for use in primary

lines,

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
strirgs of three ANSI 52-3 suspension insulators for deuadends.
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
usad 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.

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.

14



2d)

2e)

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.

Voltage Drop Calculations

Studies of voltage drop were 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.

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 for the
secondary system is too small to give adequate service. Voltage
drop calculations for distributed load indicate that a total
load of oniy 5 KVA is enough to produce 5% voltage drop at the
end of : a

15



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 compla.ints for bad service are due to poor
voltage regulation, and undersized secondary conductors are the
principle cause. The use of NS 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 NS 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 N° 1,0
duplex are $14,000 U.S. and $40,000 U.S., respectively (assuming
the cpst of duplex to be $3.50 per kilogram). The greater
weight of Nf 1/0 duplex (almost 2.5 times as heavy as N_c_> 4) will
give construction dificulties, which would cause additional
increases in cost. NS 2 AWG dupiex weighs only 50% more than NS

4 and should not give problems in installation.

It is recommended that N_c_> 2 AWG duplex and quadruplex bhe

considered minimum sizes for the secondary system since this

16



2f)

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 polyéthelene. 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.

Service Drops

The use of NS 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 reccmmended 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

17



29)

service mast and the use of a generous drip loop in the service

conductor itself.

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. MNormally 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 currernt 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 a:stance from the transformer. For example, fault

18



current at the end of a 350 meter secondary circuit consisting
of NS 4 duplex is approximately 220 amperes, reqgardless of the
capacity of the fransformer. 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 NS 2 AWG duplex for secondary runs increases the
available fault current to 320 amperes, or 4 times 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 cse
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) 3eneral Conditions

The light loading district of the NESC is appropriate for use in
the Chapare region. NESC Grade C construction is also
appropriate. REA Bulletir 160-2 should be used for mechanical

design of distribution lines. The editions of Bulletin 160-2

19



3b)

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.

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 & 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 calculaticn, 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

20



3d)

necessary result, that is a project which fulfills the chosen
criteria while it preserves the majority of the previously

prepared staking.

Mechanical Calculation of Structures

As indicated above, it is recommended that the base pole ke
changed from 10 meters to 11 meters. This does not imply
significant iimitations 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 Nf 4 duplex to Nf 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 NS 2

duplex.

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

21



poorly consolidated alluvial sediments 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.

22



APPENDIX B

DESIGN SUMMARY

SAN JOSE VILLA TUNARI SUBTRANSMISSICN LINE

GENFRAL 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 5C 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/M2) without ice at a

temperature of 32°F (OOC).

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.

1/



CONDUCTOR SELECTION

Voltage drcp calculations indicate that the smallest conductor that can provide

satisfactory service (for fifth year load) is 4,/0ACSR.

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
Eneryy S 10 U.s. ,/Mwh
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 MCcM 95 Kw $ 181,500 $ 159,227 $ 340,727
397.5 MM 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



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 Sar
Jose to 4,000 milimeters at Villa Tunari. Temperatures vary from 10% to 30°%.
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

3



Limiting cohditions are:
Maximum loaded tension
Maximum unloaded tensions
Initial conditions at

Final conditions &t

50% RBS

0°%c 333
0°c  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 15°¢. Ruling span was selected after a review of

the profile and the calculation of span limits of structures,

account the difficulty of obtaining poles longer than 15 meters.

Sag and Tension Calculations
Conducter: 4,0 ACSR - 5/1 - "Penguin"

Ruling Span: 300m

Initial
Temp. Loading Tension
°c Kg
0 0 ' 1128
0 LLD 1542
20° 0 952
50° 0 806

Sag
m.
4.26
6.18
5.13
6.09

Tension
Kg
(947)
1445
811
687

Sag

5.16
6.54
6.08
7.08

taking into

x(V



Conductor: 1,/0 ACSR-6/1 "Raven"

Ruling Span: 300m.

Initial Final
Temp. Loading Tension Sag Tension Sag
¢ Kg m K9 m
0° 0 561 4.35 473 5.16
0° LLD 893 7.14 876 7.29
20° 0 475 5.13 405 (6.08)
50° 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 20°C of the 4/0 conductor. 1In this fashion, appropriate spacing will be

maintained between the phases and the neutral conductor.

Due to the low electrical load in relation to the thermal capacity of the line,
the maximum working temperature has been assumed to be 50°C. 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 II-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 ccnductors and 5.5 meters for neutral conductors, both

measurements determined from the 50° hot curve of the conductor.



Phase Spacing

The equation governing phase to rhase spacing from the NESC is:
D = 7.38 (H-0.0076(kv))?

Where:

D = final unloaded sag 20°C

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))?

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 1line, which 1is 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.

D = 5.58(H —.0076(kV))2

This gives the following limiting spans:

For structure type TH1D-470 meters

For structure type TH1E-614 meters



Sp:cing 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.



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

whose characteristics appear below:

Flashover Voltage

60 HZ DIY..ecevouns eeoeeo125kV

60 Hz Wet.......... ceenes 80kv

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

Negative Impulse........ 265kv
Critical Distances

Leakage Distante........ 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 be used for this line.

Characteristics of this insulator are as follows:



ANSI 56-4 Ihsulator

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 RV _ 96%

Positive Impulse 225 Rv 182 Rv 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 ! he - 6,7(
Where: D

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 THID and TH1E structures

Pole Maximum Level Ground Span
1l m 188 m
12 m 218 m
13.5m 250 m
14 m 260 m
15 m 280 m



SPANS LIMITED BY STRUCTURE STRENGTH

A. Vertical Span

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

12zm by 15cm.

The limiting vertical span is calculated accordinc to the equation:

VvV =

Where:

Il

i

M - 4AL
I g—

4WL

Resistive moment of the crossarm

b(a3 - a3

) £
600d

12 cm

15 cm

2 cm (diameter of bolt hole)
550 KG/cm2 - fiber strength
Weight of insulator and hardware
16 Kg
Unit weight of conductor

.433 Kg/m

10



L = Moment arm of crossarm
= 95 cm for TH1D

= 120 cm for TH1E

Limiting vertical spans are:
THID -~ 1464 m

THIE - 1151 m

B. Horizontal Spans
The insulator-pin assembly has lateral strength of 1363Kg
(3,000 1bs.). The following equation, which includes a
safety factor of 2 applies.

1363 - 4T sin(@/2)
H = 88D

Where:

D = Diameter of conductor = .01431 m

T = Loaded tension
= 1542 Kg.
@ = Horizontal line angle, degrees

Maximum horizontal span

11



The followihg table is prepared:

Angle Limit Span
One Insulator
0° 1082 m.
10° 655 m.
20° 232 m.
30° -
35° -

Two Insulators

Structures with one insulator per phase should be used for angles from 0 to 10°

and structures with two insulators per phase should be used for angles from 10°

to 35°. For line angles greater than 350, deadend structures should be

utilized.

12
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The equation for maximum horizontal span for structures without X bracing is:

M - 4(44) (h)® (2d-a)
H = 6

2PL

Where:
M = Resistive moment of pole - By 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.

P = 44 (31)l + DZ)

O
"

1 Diameter of phase conductor, m.

D

2 Diameter of neutral conductor, m.

44(3D;h + Do(h - 1.0))
P

t
I

13, j

{
./](
)7
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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:

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

to compensate. Thus limits should be similar.

14



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.

governing the application of X-bracing are detailed as follows:

15
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The equations for determining spans for different types of wood H-frame
structures are given on Pages XIII-22 to XIII-25. All units should be
consistent. The following abbreviations apply:

Dy~ carbetmest 4
o™ LAV NE T a¢

wind pressure on a cylindrical surface, Pa (psf).

= presumptive skin friction value, Pa (psf).
= horizontal span, m (ft.).
= moment capacity of crossarm.

moment capacity at the indicated location, N-m (ft-1b.),
includes moment reduction due to bolt hole, i.e., MN = Mcap~Mph.

= overload capacity factor.

reaction at the indicated location, N (1bs.).

= induced axial force at: the indicated location, N (1bs.).
= weight of conductors (plus ice, if any), N (1bs.).

1]

]

weight of OHGW (plus ice, if any), N (1bs.).

weight of pole, N (1bs.).

total weight equal to weight of conductors (plus ice, if any)-
We, plus weight of insulators-#y.

vertical span, m (fe.).

diameter of pole at top, m (ft.).

= diameter of pole at butt, m (ft.).

average diameter of pole between groundline and butt, m (ft.).

= diameter at location "n", m (ft.).

calculated skin friction value, Pa (psf).

= length as indicated, = (fe.).

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

= distance as shown, m (ft.).

1]

il

dummy variable.

dummy variable.

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

weight per unit length of overhead ground wire (plus ice,

if any), N/m (1lbs/ft.).

XIII-21
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STRUCTURE 2
(Figure XTIII-18)

(. (OCF) (F) (y) 2(2d, +dy)

HSp = |Mp

.

6

]/(OCF) (pg) (¥y)

, (9CE) (pe) (3)

’ME__<°CF><F><Y>2<2dt-+de>]

e 'ivhcka“"'(

p-/\l ’,

i M\j/d, vy i

Eq. XIII-l4a

HSg = \ z 5 Eq. XIII-14b
OCF) (F) (h- de +dg) OCF) (v
HSp = [MD"( ) (F) ( 2Xo)(x1)( ¢ “)]/ ( )’()v:c)(x1) Bq. XITI-léc
(OCF) (F) (h=x0) (x5) (d¢ +do))  (OCF) (pe) (x4)
HSy = [MA-— e }/ 29: 0 Eq. XIII-l4d
For crossbrace:
HSy = {125’809(13) - 2(OCF) (F) (h-x0) 2 (2d, +dc)/6]/(0CF) (pe) (hp) (Metric)
e YA, S Eq- XIII-llie
Cortp 289070 i .
HSy = [ZB;BOO(b)-—2(OCF)(F)(h—x0)2(2dt-+dc)/6J/(OCF)(pc)(h2) (English)
Eq. XIII-14f
For uplift:
HS(pt)(hz)-VS(wg)(b) - 1.5VS(w.) (b) = Wi (b) +Wo(b) +X - Y Eq. XIII-l4g
For bearing:
HS(pt)(hz)-+VS(wg)(b)-+1.5VS(wC)(b) = Wa(b) =Wp(b) +X - ¥ Eq. XIII-1l4h
where: 00- f Pt
Wy = Fg(D) (dayg)m/0CF 1 B B' - -
y
Wy = (rdpe®/4) (Qu)/oCF 5,
= (F) (h-x0) (dy +dc) (xg) & E,
- 2(F) (h)%(2d, +d,) /6
n hy |hy
— D D'
Xl = .
i S .-C
FIGURE XIII-18
X
i |
XII1-23 1 b L
' 1
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The compreséion limit of the X-bracing is given by:

_ TEL
'Ocr } A=

Where:

E = Mcdulus of Elasticity
I = Minimum moment of inertia of the section

~ o’ 4

_ 2160 cm
12
1 = Free length
= 370 cm. for THID

= 470 cm. for THLE

b = 15 cm
d =12 cm
Pcr = 19,777 Kg for THID

Pcr

12,256 Kg for THIE

17



The table of values is:

Pole
11lm.
12m.

13.5m.

15m.

Pole
1lm

12m.

13,5m.

15m.

Structure - TH1D

Class 4 poles

Poletop diameter: 16,9 cm.

Burial Depth
1.8m.
1.85m.
1.95m.
2.1m.

Burial Depth
1.8m.
1.85
1.95m.
2.1 m.

Y

2,0 m.

Py

2,3338 Kg/m.

dA-cm de-crn dd-c;a dc—cu. Yo’”’

25.82 18.82 21.9
26.88 18.82  21.9
28.12 18.82 21.9
29.31 18.82 21.9

Structure - TH1E

Class 4 poles

Poletop diameter: 16.
Y=2.0m.
P, = 2.3338 Kg/m.

da-Cm dE-Cm dD-Cm
25.82 18.82 22.7
26.88 18.82 22.7
28.12 18.82  22.7
29.31 18.82 22.7

18

24.09 1.56
24.11 1.56
24.55 1.56
24.9 1.56

9 cm.

dc -cm Yo

24.12 1.56
24.6 1.56
25.04 1.56
25.41 1.56

Xd-’n

2.22m.

2.82
3.68
4.58

X-m

1.74m.

2.3m.

3.16m.,
4.04m.

Xl‘HW

1.78m.
2.13m.
2.67m.
3.12m.

1.46m.
1.85m.
2.39m.
2.86m.

A



Limiting spans for X-braced structures with Class 4 poles‘are:
TH1E Structure
Span limited by bending strength at point:
Pole A D E X-brace
11 n. 1087 869 486 840
12 m. 915 670 486 789
13.5m. 747 500 486 727
15 m. 650

oo
o
L7

486 679

TH1D Structure

Span Limited by bending strength at point:

Pole A D E X
11lm., 843m. 632 483 m. 1177
12m. 740m. 514 486 m. 1112

13,5 m.  63tm. 394 486 m. 1022

15m. 570m. 324 486 957

3

19



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 ussage 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.

20



THID Structure
@-@ Clearance Limit - 470 meters
Pin limit, 0° Line Angle - 1082 meters

Vertical Span Limit - 1464 meters (1)

Pole Level (2) (3) Ratio (1)
Ground Span Allowable Structure (3)
Meters Ruling Span Limit Meters
Meters
11/4 188 225 483 3.0
12/4 218 262 486 3.0
13.5/4 250 300 394 3.7
15/4 280 336 324 4.5
THIE Structure
@-@ Clearance Limit - 614 meters
Pin- limit 0° Line Angle - 1082 meters
Vertical Span Limit - 1151 (1)
Pole Level (2) (3) Ratio (1)
Ground Span Allowable Structure (3)
Meters Ruling Span Limit Meters
Meters
11/4 188 225 486 2.37
12/4 218 262 486 2.37
13.5/4 250 300 486 2.37
15/4 280 336 403 2.86

21

Ratio (3)

(2)

1.86
1.3
.96

w

Ratio (3)

2.16
1.86
1.62
1.20



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 quying. The tension and
weight loads are absorbed by the crossarms. The equation for the combined
loads is:

=N m )+ 5 (vwer )

5 Sy

22



Where:

For the crossarm at a deadend:

T
L

Where:

oo Q.
wuw nn

&
|

5t

= ??KGMB

Loaded conductor tension

Moment arm

Section modulus of both crossarms about the vertical axis

Longitudinal overload factor

2.0

Vertical overload factor

4.0

Weight span

Unit weight of conductor

Section modulus of both crossarms ‘about the horizontal axis

Fiber stength

550 Kg/cm2 or 800 Kg/cm2 for eucaliptus

1542 Kg
90 cm.

2
] 2((d-a)éb))

15 cm.

2 cm. (bolt hole diameter)

12 cm. 3
624 cm.
.433 Kg/m.

blel3-a3)

R 2,

)

23

\\V/



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.

24



GUYED STRUCTURE DES™CN

Guys are applied at line angles, deadends and long spans (sidequys).
In all cases, the governing equation is:

Gcos @ =4(a + b) + 2c

Where:
a = Trangverse wind load on all conductors
b = Transverse wind load on pole
c = Effective component of line tension
G = Guy tension
@ = Depression angle from horizontal to guy
A. Sidequys

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.

25



For 13.5m poles

a = 2,3338 (H)
2
(Zdt + déi:§4 (10.15)
b=' 3x

c = 0 (Angle 0°)

@ = 45° (Assumed)

G = 7,270 Kg (Anchor limit)

X = Height of guy on pole

H = 509 m. = Horizontal span limited by sidequys

Guying quide:

For longer spans, anchors may be separated

f

N2

T

Té

G = 10,180 Kg

H= 729 m.

R6

d\



B. Guyed Angles

For a 10° Line Angle

cC=6 T1 sin (€/2) + 2 T2 sin (€-/2)
1= 1542 Kg (Phase conductors)
5= 893 Kg (Neutral)

o= 10°

o
i

See previous section

sl
0

2,3338 H

2 = 45°- assumed

10180 Kg

Guying quide:

o
-

For 13.5m pole

H = 523 m,

A7
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Guying guide:

¢ Newtral o

H = 1090 m.

For a 30° line angle
H= 884 m.

For a 40° line angle (neutral quy added)
H = 1016 m.

For a 60° 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:
C = 29,080 Kg (limited by anchors)

H = 1445 m.’

R

{}



C. Head and back quys

Guying Guide

27 ’ [6-2, 7-)'/)
€ ,

All wires intact (transverse loadings)

G = 14,540 (limited by anchor)
g = 45°

¢ = 0 (No line angle)

b =97 Kg (13,5 m pole)
a=2,3338H

G cos @ sin 20°= 4 (a + b)

H 335 m.

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

For single deadend conditions:

/‘Ueuj'f‘a/ - T6 —/

00
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3 (1542)

o1}
n

1]

4626 Kq

(G cos§) cos 20°%= 2a
G = 13,926 < 14,540 Kg.

This guide is adequate for deadending.

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

they act as slender columns. The equation is:
g RM-EL
er” 7
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

1l =12.4 m.,
I= gf = 9437 cm4
64

Pcr = 15,386 Kg.
For 15 m poles with neutral

1=11,5m.

4

I=11,250cm
Pcr = 21,324 Kg.

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

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

the quys.

Jo
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Vertical load may be calculated as follows:

F = (G) sinf + 2v(3/2w_+ W ) + Wy
Where:
G.= Sum of maximum guy tensions applied to pole
V = Weight span
W= Unit weight of conductor
W= Unit weight of neutral (only applied to one pole)
W = 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 Kq.

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 stablé for those conditions.

31
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TH-IE

TH-ID

Y

L[]l ] -

DETAIL ‘A’

DETAIL B'

LIST OF MATERIAL

DESCRIPTION
Crossarm 12cm X 15¢cm X 4m  TH-1D (Only)
Z-Brace /4"x2"W — 2X13/16 holes Galy, Sieel
4"x4"x |/4" 8q. Curved Washer 13/16" hole
3/4"X Required Length Machine Bolt
ANS! 56-4 |Insulator and Pin
Spool Ins. ANS! 53-2 and Brackset
2°X 2"X 1/4" Sq. Washer 13/16" hole
5/8" X Required Length Machine Bolt
2"x2"x 3/16" Sq. Curved Washer 11/16" hole
Locknuts for 374" Bol?
Locknuts for 5/8" Bolt
Crossarm 12cmX I15cmX 5m  TH—IE (Only)

m
m
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S
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ENDE
TRANSMISSION STRUCTURE
DETAIL 'B' TH-ID — Line Angle 0O—I0°
TH-IE— Line Angle O-I0°
DESIGNED: JAV.C. . . . | No Scale | 5-86
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£ TH-1D,3D £
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€ 8 o E s
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» ? : < ’ 4 ! ﬁ ) ¢
r— = T
0.30m 1 0.30m
2.90m

NOTE: ALL HOLES 13/1¢6"

ENDE

TRANSMISSION CROSSARM
DRILLING GUIDE

.

DESIGNED: J¥.C. .4 No Scale

5-86
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I @ ! LIST OF MATERIAL
Ol ! : REEIQTY, DESCRIPTION
|
: 1 : Y I { 2 |Crossarm [2cm X I5ecm X 5m
| 1"
(R L 2 | 6 |3/4" X Required Length D.A. Eye Boll
L 2.90m : : 3 22 |2"x2"x 14" Sq Wasker, 13/16 hole
Py Ll 4 | 2 |3/4" X Required Length D.A. Bolt
l I 1 "
K L 5 |18 |5-3/4"x 10" 20,000 1b. ANSI 52-3
an Lt 6 | 6 |Clevis - Ball 20,0001b,
! : Ny 7 | 8 |Conductor D/E Preformed
L " .
- 8 | z |3/4" X Required Length Thimble Eye Boit
9 |2 |(4"x 4" x 14" Sq Curved Washar
10 |27 |Locknuts For 3/4" Bolt
Il | 6 |Thimbla For Conductor D/E
2 | 3 |ANS! 56-4 Insulalor and Fin

ENDE

TRANSMISSION STRUCTURE

TH-2E Double Deadend

DESIGNED: w¥C. -] . No Scate |  5-86
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|
l
[ REE |aTY. DESCRIPTION
| I | 4 |Crossarm I12cmX I5cm X 4m TH-30D (Only) ]
| 2 [ 6 |Dowk arming Piate 3"x 3/8"x24" Galv. Stesl
: 3| 4 [4x4"Xx1/4" Sq. Curved Washer 3/16" hole
J 4 | 4 |3/4" X Racuired Length Mackine Bolt
: 5 6 |ANS! 56-4 Insulator and Pin
—_t L 6 | | |Spool tasulotor ANSI 53-2 and Bracket
7 |g |2"x 2"x1/4" Sq. Washer 13/16" hole
8 | | |5/8"X Required Langth Machine Bolt
9 |1 |2"x2"x3/16" Sq Curved Washer 11/16"hole
10| 14 |Locknuts for 3/4" Bolt 1
11 |1 |Locknuts for 5/8"Bolt
N\__] 12 | 2 |3/4" X Required Lsngih RA Bolt
’ (10) I3 |6 |3/4"% 8" Machine Bolt
I [ J 7 oO 14| 6 | 6" Plpa Spacer
(@/j'-‘-‘-‘l'-‘t'-'- 3 |-7}/';49( / 4 |Crossarm 12cm X I5¢cm X 5m__TH-3€g (Only)
o
I ENDE
| " q
Y TRANSMISSION STRUCTURE
DETAIL 'B' TH-3D — Line Angle 10°-35°
TH-3E — Line Angle 10°-35°
DESIGNED: J¥.C. = |  No Scale | 5-86-_

LIST OF MATERIAL
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APPENDIX C

I.

FEASIBILITY STUDY

CHIMORE SUBSTATION

GENERAL

In 1981 feasibility studies were prepared covering varioﬁs puwer 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 22Z0kv 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
aiternatives 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 subtrensmission 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



II.

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 Proﬁect, eliminating the San

Jose Padresama subtransmission line.

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 220/34.5kvV tap substation is established in Chimore. Since Chimore
is included in the first phase of the Chapare electrification
project, no additional distribution 1line construction will be

necessary.



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 cdnsidering
voltage regulation in the near term and the minimization of future

invectments in the long term.

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
Saii 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
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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 Altérnate IT (one towards Villa Tunari, and another towards
Puerto Villarroel) while Alternate I is limited to a single circuit

from San Jose.

IV. OPERATION AND MAINTENANTE 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



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.

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 sheculd 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. 1In
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 relayiﬁg 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.

Anothe. area of interest is the single pole reclosing system which will

be applied for the first time in Bolivia on the Interconnection. This

{,



system is based on the interruption of only the faulted phasz (for line
to ground faults) and has as its object maintaining synchronicm 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
satisfactery 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. 1In this case the zero sequence impedences
of the Interconnection are so low due to the presence of the two auto-
transformers a£ 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.



VI.

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 sam® for the San Jose

Substation as it is for the Chimore Substation.

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 that Alternate II also offccs the

L
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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 ir. 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.

10



2)

3)

Alternate II provides the opportunity of avoiding significent diffi-
culties in construction and maintenance of subtransmission 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.

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)

2)

Even though it is possible that inﬁerruptions 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).

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.

12



APPENDIX

Cost Estimates

Alternate I
San Jose Sub

Estimate prepared 11,84 For AID

Materials

Construction

Engineering, Admin.

and Other

Total Cost SUS

San Jose Padresama 34.5kV Line
Poles
Structures
Guys
Conductor
Various

Total Materials

Construction
Engineering Administration
Contingencies
Subtotal

Total Cost-Line

Total Cost-Project

13

306,500
190,000

106,500
603,000

79,000
107,000
46,000
251,000
3,000
486,000

254,000
104,000
85,000
443 000
928,000

1,532,000
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ALTERNATE II

Chimore Substation

Materials

220kv side
Switching
Transformer
(5/6.25 MVA)
Other

34.5kv side
Switching
OCR

Metering equipment

General
Steel
Protective Equipment
Other
Total Material
Construction

Engineering, Administration, Other

Total Chimore

Substation

14

75,000
345,000

5,000

16,000
36,000
12,000

70,000
100,000
10,000

669,000
210,000
186,000

1,065,000



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



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. 1In 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 grouad 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



against corrosion. It would be advisable to avoid long stretches in which the
electric lines run parallel to this oil pipeline. Earth return currents can
cause corrosion in underground metal pipes that are not well protected as is
this.

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 voltzge 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.

JVC:hh/435
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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 squipment 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 iinpedance.

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:

220/34.5kvV 5MVA transformer 2 = 1.8 P.U.

1= 7%

JVC:hh/420 1



For 34.5kV distribution line:

1/0 ACSR conductor.

2, ~ .0584 + J.067 P.U./KM.

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

#4 ACSR conductor.

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

2y = .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 MVA 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.

JVC:hh/420 2



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. t 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 fuse's according to the attached table and

the 3 phase bank should be provided with a circuit breaker on the low voltage
side as indicated.

JVC:hh/420 3
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LFPENDIX VI

Location Equipment Type Current Rating Phase Trip Phase Curves Ground Tip Ground Trip Curves
Current Hi~speed Delayed Current Hi-speed Delayed
Chimore Recloser i00 A 200 A 2-A 2-B 63.5 A 2-1-3 2-3
1 Fuse 30T
2 Fuse 30T
3 Recloser 50 A 100 A 2-A 2-B
(Facing 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 20T

(Facing San

Rafael)



APPENDIX VII

Modified trip curve for L.V. circuit breakers.

Trip Time Trip Current
10 min. 125%
1 min. 200%
10 secs 400%
1 sec 1000%

Nominal rating for low voltage circuit breakers
for CSP transformers.

Transformer Size Nominal Rating
1C KvA. S0Amp.
15 Kva 75Amp.
25 KVA 125amp.
37.5 KVA 175Amp.

2\



TRANSFORMER FUSES

Bank Size Transformer Size H. V. Fuse L. V. Breaker
30 10 1H 50Amp.
45 15 1H 75Amp ,
75 25 2 H 125Amp.

112.5 37.5 2 H 175Amp.
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Division II-Technical Specifications
FART 1 — WROD FOLES

(A This specification covers the manufacture and supply of pressure
treated pine and euwcaliptus wood poles for uwse in electric
distribution lines.

BE. Foles will be used under the tollowing climatic conditions

Average Annual Ambient Temperature 2570,

Average Annual Rainfall 4000 mm

Estimated equilibrium moisture

content 407,
Caonditions favoar attachk hv deteriorating arganisms.

C. Freoposale for the supply of wood poles of species other than those
speciftied herein will also hbe considered, provided that thay be
equivalent in function and capabilities to thoose specltied
For such cases the Ridder shall include in his proposal data related
to technical specificaticons, treatment, mechanical capacities, useful
service li<e, and other ralevant information.

MATERIAL

fi. FPoles shall be of the following species:

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

{

V
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Division II-Technical Specifications
FA&RT 1 - WO0OD FOLES

This specification covers the manufacture and supply of pressure
treate pine and eucaliptus wood poles for use in electric
distribution lines.

Foles will be used under the following climatic conditions

Average Annual Ambient Temperatura 25°C.
Average Annual Rainfall 4000 mm
Estimated equilibrium moisture

content 407

Conditions favar attack by deteriorating arganisms.

Froposals for the supply of wood poles of species other than those
specified herein will alsa be considered, provided that they bhe
equivalent in furiction and capebilities to those cspecified

For such cases the Ridder shall include in his praoposal data related
to technical specifications, treatment, mechanical capacities, useful
service life, and other relevant information.

1.2 MATERIAL

Foles =hall be of the following species:

l. A species of the genus Finus.
2. One of the following species of the genus Eucaliptus:

(a) Glaobulus

(b) Alba

() Rostrata

(d? Saligna

() Teraticornis
) "“minalis

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

Foles offered of the indicated specizs or other treatable species
shall be of a species routinely used as pressure treated pales for
either electric distributicon or telephone service by public service
utilities in the country of their manuwfacture.

Foles of durable species intended to be used untreated may be

0



Divigion ITI-Technical Specifications
FART 1 — WOOD FOLES

considered. Such  offerings shall be of zpecies routinely used as
poles by electric or telephcne public service rtilities under
tropical conditions inm  the country of their manufacture. Foles of
such sgpecies shall nmot be subject to  the fprravisions of this
specification except clauses 1.5. R, Cy and D3 1.6.3 1.7. A, E, E,
and Fy 1.8.: and 1.11.

E. Each manuwfacturer desiring to offer poles shall precsent evidence
of having supplied poles of the offerad species and treatment type
for a pericd of not less than five vears prior to this offering.

T
u e

ilatecst revisions)

h
hall govern the sy

zply of pine poles:

'-S0 of the Rural Electrification Administration
(REA) of the U.5. "Specification for woad poles, stubs and anchor
loge and preservative treatment of these materials”

- REA 5TDL DT-19 Youality control and lnspechticons of
Timber Froducts".
= Btandard FI for Chromated Copper frsenate (CCH) Salts, of the

American Wood Frecervers Association (AREFEG) .
- AWFA Standards C1 and C4.
- FAWFA Standards M1 and M2,

K. The supply of Eucaliptus poles shall be governed for purposes o
ment and inspection only, by the following specifications, excapt
stated herein:

- REA 5TD DT-1%9, latest revision
- REA specification DT-5C
= AWFPA Standards C1, C4, F1, 7 and FS,

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

In case of conflict between any two of the above referenceod
specitications, that specification establishing more stringent
requirements ehall govern.

A. The following definitions shall apply to the terms used in this
specitication:

Alr_Seasoning. Drving by the use of air where the air temperature is

i
not more than &80 C either in the open or under cover.

“

-

Bouwlton Dry.ng. Drying by heating in nonagueous solution under
VacLuin,

Fage—2-
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Division [I-Technical Specifications
FART 1 - WOOD FOLES

Check. The lengthwise separaticon of the wood that usually extends
across the rings of annual growth and commonly results from stresses
gset up in wood during seasoning.

Compression_Wood. Abnormal wood formed on the lower cide of branches

and inclined trunks of softwood trees. Compression wood is
identified by ite relatively wide annual ringes, usually eccentric,
relatively large amount of summerwoo uln sometimes more than S0

percent of the width of the annual rings 1n which it uvccurs, and its
lack of demarcation between gpringwood and summerwoood in the same
annual rings. Compression wood, cofipared with normal wood, shrinkes
encessively lengthwise.

3 2. A separation of the wood cells acrose the grain.  Such
breal may be due to intermal strains resulting from unequal
longitudinal shrinkage or to external forces.

AN area, devoid of bark, resulting from progressive

ot the growth cells of wood and bark at the edges of the
& pole, a dead streak is characterized by a discolored
wwdthered Appearance and by lack of evidence of overarowth along the
edges of the deadencd surface.

Lzzay. The decomposgition of woocd substance by funagi.

Decay. Advanced cal).The alder stage of decay in which the
déstruction is readily recognized because the wood has hecome punky,
soft  and spangy, stringy, ring-shaked, pitted crumbly or., in poles
not stored or rafted in water, is in a €ogagy condition. Decided
discoloration or bleaching of the rotted womd is often apparent.

I JIncipient.The early stage of decay that has rot procveeded far
enouah to soften or otherwise perceptibly impair the hardness of the
wood. It is usuwally accomparied by & slight discoloration or
bleaching of the wood.

Decaved_knot. & knot containing decay. Two types of decaved Lnot are

recodgnized.

Type I .-~ Frots containing =oft or looce fibaore (decay)
which may extend the full length of the knot into the pole arnd which
are associated with heart rot.

Type II .- knots containing scft or locee fibers {decay)
which are not assaciated with heart rot,

Face _of _peole. The concave eide of greatest curvature in poles with
sweep in one plane and one direction, or the side of gtreatest
curvature belween groundline  and top in poles having reverse or
double sweep.

gundline Section. That portion of a pole between 1 foot (30 cm)

Fage-3-



Division Il-Technical Specifications
FART 1 — WOOD FOLLES

=)

above and 2 Faet (69 cm) E=low the groundline, as defined in the
pole dimension tables.

Hol]nw Heart. A void in the heartwood cauced by decay or insect

Hollow Fith Center. A =mall hole at the pith center of the trunk or
af a knot caused lbv disintegration of the pith {(zmall soft core
cccurring in the structural conter of a tree or Branch) .

Insect Damage. Damage resulting from  the boring into the pole by
insects or insect larvae. Scoring aor channeling of the pole surface
is not classed as insect damage.

erfing.f process whereby a slot or kerf is cut into the pole over a
eerrin P .

portion of ite lenoth to discouwrage the subs sequent devel opinent of
checks.

biln Drying. Drying by the use of heated air at tewm moeratuwes &0 T or
above in batch or progressive tvpe kilns.

Enot_Diameter.Diameter of a kriot on the suwrface of the pole measurad
in a direction at right angles to the lengthwise axis of the pole.
The sapwood as well &g the heartwood oortion of & knot ¢hall be
included in the measuwrement.

MOTE: For &« description of means for defining the limits of knots,
see American Mational Standard Definitions of Terms Relating to
Timber, 04.53-1958 (ASTHM DT-Z0 (19%8)).

Bed_Heart.f condition caused by a fungus, Fomes pini, that ococure in
th living tree. It is characterized in the egarly stagqes of
infection by a reddish or brownish color in the heartwood. Thie is
known  as  "firm red heart." later the wood of the living tree

disintegrates (decavs) in small, usually distinct, areas that
develop into whitelined pockets.

Sap_Stain. A discoloration of the sapwood, caused by the action o+
certain malds and fungi, that is not accompanied by softening or
other disintegration of the wood.

Scar_f{gcak_face). & depression in the surface of the pole resulting

from a wound, where healing has not re-—-established the normal cross

section of the pole.

Shake. h separation along the grain, the greater part of which ocoures
between the rings of annual growth.

Short Crook. A localized deviation from straightness which, within
any section I feet or less in length, is more than 1/2 the mean
diameter of the crocked section. (Gee Fig. 1, Diagram 3.)

Fage-4-
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Divizion IIl-Technical Specifications
FART 1 - WODD FPOLES

Spiral-Grained (t s - al _woad. bood in which the fibers take a
spiral course about  the  trunlk of a  tree instead of a vertical
courese. The =piral may extend in & right—handed or left-handed
direction around the tree brunk. Spiral grain is a form of cross
grain.

Split. A lengthwise separation of the wood dus to the tearing apert
of the wood cells.

Steam_Conditioning. Subjecting pales 1n & closed vessel to stean
prior to treatment.

Sweep. Deviation of & pole from straightness. (See Fig. 1, Diagrams
1 and 2.)

Rate_of Growth: The averaage rate of giraomth of pine poles measured on
the bubbt in the oubter S5 cn of poles Pavimg a olroumd nee af 5 cm
o less ath 1.8  w. from the butt, and in the outer 8 cn of pol es
having & clirocunterence of more Lhan Y%cm. &t 1.3 o from bhe butt,
shall be not less than & rings per 2.9 om. Exception: Foles with 4
and 3 rings per 2.9 om are a;captable v S0 or more sumnerwood is
present.

Eucaliptus goles shall have an average growth rabte, as measzwed above
of not lese than 2 rings in 2.9 cm. without ernception.

fs an  alternative, the rimng count and summeErwood measursmente
mentioned  sbove may  bDe made on an incremoent core taken at 1.8 m.
from ths butt directly above the place whore the aveErage rate of
growth i< indicated on the butt surface

Frobhibited Detectes

1. Cross breaks acks)
2. Decav. euceprt permitted under "firm red heart", “"defective

butts," amd "decaved knokts"

Dead str=zake.

Holes. cpen or plugged, e.cept holes for test purposes, which

shall b2 plugged

5. Hollow hutts or toos, except as permitted under hollow pith
centers and defechive bubks,

b. Marime borer damaage

7. Mails, rlL-E, and other metal not specifically authorized by
the purchaser

8. Hollow heart

7. Shakes {(in Eucaliptus only)

bHoid
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Division [I-Technical Specifications
FART 1 - WOOD FOLES

Firm_Feod Heart: Firm red heart not accompanied by Joitenlnq or
other disintegration (decay) of the wood is permitted.

Hollow Fith tHollow pith centers in the tops or butts and
in knots are Dk|m1+tLd in poles that are to he given full- —lenath
treatment.

2 Turpentine acid face scars are permitted anvwhere on the
surface.

& snclusions:  Depressions containing bark inclusions shall be
nat more than X inches in depth. measured from the swiace af the
o

Wood:  The outer 1 inch of all polze ehall bhe fres
don wood visible an either aad.

Defective Butts: Heollowing in  the butt cauvssed by "splinter

pulling” in felling the tree is permitted. pr ol e that the

area of such a hollow is less than 10% of the butt area.,

Inseckt Dama;a: Insect damage, consisting of holes 1/14 inch ar

ess in diameter, or surface scoring or chamneling is permitted.
1

other forme of insect damage are prohibited

Enot: The diameter of any single knot and  the sum of knot
diameters in  any 30 am. section shall not exceed the limites of
the following Table (Table 1).

Type 11 "decayed knots" are permitted.

Fage—-6~



Division [I-Technical Specifications
FART 1 - WOOD FOLES

Foles up to 14.0 m length Maximum sizes permithed
Classes 4 to 10
Diamater of any Sum of diameters of all
single knot knote greater than 0.5
inch 1 cm) in any 1-foot
section
(cm) (irmch) foim) firnch)

[ =

awer half of length bl 2 20 a8
Upper -hal+ of length 10 4 20 8

EUCALIETUS FOLES

Diameter of any Sum of diameters of all
single knot knots greater than 1.5
{cm) cme 1in eny 30 cm. section

Between groundlinme and
10 cm. above same. Mot permitted. Mot permitted

Outside the above
defined section 5.0 15,0

6. Bgarg: A scar iz 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. Mo pole shall
have a scar aor turpentine cat face (southearn pine’ located
within 2 {feet (69 cm) of the groundline. Turpentine ecars need

Fage-—-7- ‘
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Divigion II-Technical Specificacions
FART L - WOOD POLES

be trimmed only to the e tent necessary for axamination for
evidence  of fungus infectio erd ct damage. Other sound
scars are permitted elsewhers on Lhe p ARk et provided thaey
are =mocthly  trimmed and do not interfers with the cutting of
any gain and provided that:

]

&

D

@) The circumference at any point on “rimmed sure s lecated
e batt aod we Ieel A0 om) below the aroundline is
than the mindimum clrcunference speciiled zt svn feet

Trom the buth for the and length of bhe pale;

of i mot more than 175 the pole

chakes: (Fine poles jnlv) Shabk sz 1 the
not  aclassr than 2 dnches (59 om) to the
2 nru»1ﬂ~J they do naot
Shakes or A  conbination of comneched
than 2 inches (S o) Lo the eide 3
permitted, provided  bthoy do not extend farthsr cihan &8
—m) Trom the butt swface and do not have an cpenimg widaer than
1/3  inch (5 mm) . Shiabes i the top swrtacs are peroltted
roles that are to hﬁ Zth pre vative troatment,
provided  that the the shake s areator than L/2
the diameter of the top af the pole. Shakss not perinitted in
Eticaliptus poles.

ST
pole
wndline.

Foleze ashall be free from short crooks. A pole may have
subject Lo the following limitations:

fa) Where swesp iy 14 one plane and one direction cnly, for
pales 13,0 o (830 feet) and shorter of all species & stz ight
Ving Jjoining  thz surface of the pole at the groundiine and
Lt o f e pola at  the top, in 0% o omore of an
imnzpectiarn lot, shall not be distant frem ths ot the
poi= at copoint by mors than U loch far cach Taat (0O.8
o for each meter) of length between those o nt
Faemsinder  of the inspection 1ok {(10%), the poles o hrave a
deviation of 1 inch for each & feet (1.4 rm for each meter)

of lenoth when me: swred as abcwve.

In the

1= 110 twe planes (double swesp) o oin two
directions in one plane (Ireve e a straiahbit line
conrecting  the midpoint at the groundline with the midpoint
ab the top shall not at any interasediate point pass Lhraugh
the surfacs of the pole. (See Fig. 1, Diagram 2.)

TR S

Spirel brain:  SBpiral grain (twist grai;) is permitted as
Lmam of one conplete Lwist in any 4 m. of lamgth in
CUleJ‘LHc poles, and in pine poles az= follaws.

=

Fage—-3-
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Length
of Fole {(m)

1ot ter 1 complete twict in any .0 m
ir L

rzlusive 1 comnplets i any 5.0 m

10,

Fooeplit or & combimation of two single checks
terninating at the pith center and sem-ratﬂd b

than 176 of the circumference) having crie oF
portiong located in a vertical plane within 50 deagress o
the top bolt hole shall not extend downwerd along tihe palm
morre Lihan i) . Mo =ingle check o split stal l
tirouwsh bott hotes at the top of the pole.

(Y In_the fooeplit or a combinatiaon of two single crhecks,
asn  detined above, zhiall  neot exteno upward along the pole
more than 75 cm.

n

2 th: Foles lzss than 15.0 m in length shall be not mors tham 5.0
m shorter or 19 om longer than nominal length.
th shall be msgacuwred betwsen the extreme ends of the pol:

minimum circumterences at 1.80 m +r0m the butt for
shall be determined from the tests required in
t;un Y Foles subseaquently produced under &1
wh&\ll pL=R :;;“; f"_urd1n1 to Lh2ir circunferencs z 1.8 m.
from ths hutt. Ciro sumterance of the tCﬁ of tne pole Ehal in no caze
hiz le -'.3‘-..)/. CJF the circumferenc at 1.8 m. from the Lbutt.

C. &Shrink Fotolerance of not more than two percent. in
cirouunf nce, i oallowed for shrinkage afbter traeatiment, Foles
which this provision applies shall not be more than +ive percent of
any lat.

MANUFALTUR LG RE

A.  Bark R

O all pol « N0 patoh of inner bark wmore than 2.9 om wide =
lett on the pole swiace between the butt and 60 cm below the
groundline.,

On  poles that are to be given full-length treatment, no patch of
inner  barlk larger than 2.9 om wide and 15 cm lang shall be left on

: Quter bark shall be completely renoved from all poles.

RSy,
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the pole swiace betwesn tha top and 60 cm below the uroundl ne.

Bawing: All poles shall be neatly sawed at the top and at the butt
long & plane which shall not be out of zquare with the axis of the

pole by mar

at the edge of the zawed butt swface nol more thar 1712 the butt

diameter in width, or an gguivalent area unsymmeEt-ically locatsd, is

permitited.

T

t

Lely  overgrown knots, Fising more thamn 1 inch above
branch stubs, and partially overgrown krots sihall

be trimmed close. Completely overgrown krots tharn 1 inch high
nesed  no be trimmed. Trimming may be dorme uy shaving machine ar by

Shavinas I+ raving ie used, the depth of cut shall mot e more than
necessary Lo remgve bark and to trim smoothkly and closely all
branch stuibhs and e qramn knots. There shall be no abtrapt charages in
the caonbow  of the pele surface  between the groundline and the
aboveground  sesctione. e lower 60 cm of poles may be trimmed to

remove  waod  fibers ceusing bobkt tlare, provided sufficient sapwood
remaine to obtain the minimumn pernetration reguirement.

MQ[ELnggggmggggul'P+gg§: The following inmformation shall he
burn-branded legibly and permanently on the face. Items (4) and (5)
shall aleo be noted on the butt of each pole on a metal tag affi
theretao,

£
il

(1) The supplier®s code or trademark

(2) The month and bhe vear at treatment

(Z) Code lettors denoting the pole SHEClEes, preser-vative and
retention wsed,

(4) The true Circumference—-class numeral and numneral o showing the
length of the pole.

(3 &n "R" shall be added to the brand on retreated poles,

The cods letters, not lesz than S5/8-inch Figh i+ buwr-b bramded, and
rnot  less than 1/8-inch high if on a metal tag, desionating the pole
species, preservative and retention used, shall be as accorded by
the Furchaser and the supplier.

The bottom of the brand or mark zhall be placed gquarely on the face
of the pole and at 3.0 @ +/= % ¢cm fram the butt of poles 15.0 m or
less in lenath or as otherwiseo specified in the purchase order.

Framing: Al poles and arnchor logs shell be bored, gained and cut to
length pricr to final Lraatmant, but subsequent to HEAsONIng and in
accordance  with the attached draw'nas  or with any drawing which
ACTOMPaEnies  an  order to contract. Anchor loge shall be bored as
equired by the order for them. When gaine are reguired on cre side
only, they shall be cut  on the face of tlus pole. Gaine shall be
perpendicular  to  the bolt hole amd the gained surfaces shall be in

e than 207U of the diameter of the sawed sEurface. Beveling

0
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approzimately parallel planes.

berfine @ Foles of all species shall be kerfed lengitudinally for a
distance of &3 cm. above and below the ground line prior to
traatment but subsequent to seasoning. Width of the Her¥ shall be no

morre than 6 min. The Eerd shall #tend from the surface of ths pole .

to  the pith center exncept at the ends ( to allow for withdrawal of
the saw ).

Sapwood: Im Bucaliptus poles, sapwood depth shall not be less than
2.0 om, oat any s

mtion of the nanuwfactured pole.

Storsge:When it is mecessary to hold poles in they shall be
sftacked on treated or other nondscaving skid o sueh dlmeEnsi ons,
and s arranged, das  to support the poles  without  prodecing
noticeable diztartion ot arny of them. The bheiabt of the stackz shall

be 11m11ed to aveld damage to poles on the bobton 1ayer
Foles shall  be piled and supported in such a smanner thakt all e

a cast  one  foot  above the aereral  ground level and ans
vege tat o growing thereon. Mo decaved or decaving wood shall he
nitted to remain underneath stored poles.

Q3
i
(]

I

,.

T_"

ed along the ground. Camt hooks,

Handling: Foles shall not be dra
als  2hall mot be applied to the

g
pale tongs, or oather pointed t
aroundline section of any pole.

P
Tt

E

t

0.8

rr hll
= l'l'

ge: Foles  are not  acceptable  if tte, contain indentations,
ibuted to loading or kandling slings that are aneE-quiarter 1nch

cim) or more deep over 200 percenc o gore of  the pole
circumference, ar more than /72" (1.2 cm) deep &t anv point. Other
indentaticms  or abrasions, i.e.. forklift damaoz. chain saw da AMEE ,
etc., shall not oe more than 1710 the pole diameber at the paint of

A;u.g

damage up to & maximum of 1" (2.9 cm). If the damage occwrs in an
oveErsizad amction. the excess of wood shall be takern into

consideration in  evaluating the effects of the gamage.  Minimum
circumterence  for a given class will be reguirad within 27 (40 cm)
of the classing point i+ mechanical damags occura.

gnall be selecied from one of the following:

recvsots shall be a distillate derived from tar produced by
emnperaturs carbont F

itiogn of bituminous coal and conform to
all 'equlremuntz of  AWFA S Standard Pl owhen analyzed in accordance
[—

with the mnethods in AWFA Standard Al, Sections 2, %, 4, either 5 or
. and &.

Fage-11-
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Fentachlorophenpl: Fentachlorophencol shall contain ot lese than 75
percent chlarinated phenols and conforin to AWES Standard FS whien
analvzed in &CCQFU&HLE with AS, Ssctions 1, 2 T and 4. The
hydrocarbon  szolvents for intraducing the preservative into the wood
shall mest the reguirements of AWFA Standard £ Hezavy (011 (Type A)
determined in accordance wibth referenced ASTH andards for phivsical
propertiss.

1

Water-Borna :Chromated  copper  arsenates (CCA) shall
mest the re ﬂther tyvpe B ar type © of bthe formulations
given in AkPS Standard PS-83. Tests to establish contarmity shall be

Fate

made in  accordancs oith GWPS Standard iz, Bections &, 9 and &, or
AWFA Standard S§10-32.

CCA treatments shall be of the cxide formulation. Salt rormul ationes
are not permitbed.

Determinaticns of the required pH of treating solutione of the
water—-hborne preservatives shown in AWFA  Standard F3, Section 8
cshould be determined in accordance with &WFA Standard AL, Section

1. All Eucaliptus species and those pine species for which
dlir-ssaszoning  is reguired (see REA spec DT-50 Graup A, Table 1,
Appendix &) shall have been dried by rnatural air circulatiaon or

by kiln  drying (  at a temperature not to excoed 10590, for a
pericd nmot  to  exceed 6 hours). They shall be checked to the
heartwood. The wmoisture content shall nob 1 2% percent by

(28 mm) or at

use of resistarce type meter at a depth of
the sapwood heartwood line, whichever i

I
—
T
it
n

2. Foles for which full air-sesaso ing ig not reguired may be
partially  conditioned bv natural alr-seazoning or by appraoved

forced~alr circulaticon or by kiln drving at a temperature naot to
axcesd 1G5 C, and  further conditioned by the steam—-vacuum
proce Broup C. Tab.e 1, éppendix A of REQ spec DT-30) within
the following limites:

A
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Steam—(limite) Temperature Mas .
deg. C. hdurs
e e e e Total Time

Southern Fine 113 mas. 17 -0

(1) Fole clas=es nominally 1
at sin fest fram butt.

1]
1
]
e
o
o}
a

re—

(2) Pole classes nominally 27.9% inchee or larger at siyx fest

from buttt.
Z. Boulton Drving ie not permitted.

4. All pales shall be conditionesd prior to ar dwring Lraabment in

zuch  way that the pith center of the pole be heated for at leacst

two howrs at a temperature of &% degrees C.

37.9 inchee circumference

Ireatment :
Mastimum _L.imi
Freservative Impregnation
Tamperatura Frassure
eq. C
(Creo. & Fentan (Fsi) (kgscm )
Eucaliptue-all =pecies @9 150 10,50
Jack % Red Fine 99 150 10,50
Lodoepole FPine g9 150 10,50
Southern Fine ' 9 200 14,60
Fonderoza (Western) Fine Eard 200 14,00
All Species
CCs 49 Same a:= above
ALl poles treated with wate- borne salts shall be by full cell process

described in AWFA Standarcde Cl and G4 except as moditied by the
provisiaons of ANSI 0S5.1.

Results

1. Fenetration and ratention of pressrvative shall be tecsted on
borings taken ab any point on the periphery aspprovimaltely:
One foot (30 cm! above or below the brand o all speciss of
poales,

2. Fetentiorn of preservative shall be not less than specified in
Table 2 below as determined by:

& Toluene extraction for creoscte.
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b. Lime fusion test or copper pyridine test for pentachloraphenol
when trhe preservative iz a penta-petroleum solution.

c. Capper pyridine test for pentachlorophenol when poles trealtad
with penta-petroleum soclution are known to have been =tored orF
ratted in sea water, and for all species native to the Facific
Coast region.

d. Tests in accordance with the recognized standard methods for
chromiuwm, copper, and arsenic ions listed in AWFA Stamdards
AZy  ALOC ALl and A7 .The components of the pressrvatives
ghall be caloculated as s 0O, Cul and CrQ . AFhalysls by

20 3
AWFA Standard A9-70 are satisfactaory only for plant control.
Retention of individual compornents shall not be lese than the
following values (AWFOG-FS)

Fog/ma Fag/ma
Typa E Type G
- Coppet, as Cul 2013 1.940
= Chromiwmn, as Cr0 3.8% 5015
- Arsenic. as As DQ 4,90 D70
25

MIMIMUM RETEMTION OF FRESERVATIVES

Test Zone (X)

Craeosote CCaA Fentachoraophenol digtance from surface
(pcf) (kg/m ) (pcf) {(ka/m ) (pcf) Chkgsm ) (i) fcm)

12 172.5 A 1z .5 9.6 0.9 to 2.0 1.3 to 5.1

Or limit line between

sapwood and heartwood.

(#) The distances given here are applicable to species oinher than iio:

in the REA Specification DT-5C. The test zone for U.S. species shall be as

given in table 10, REA Specification DT-SC.

-

Su Fenetration sampling of poles shall be as follows:

(1) Eore 20 percent of poles or 20 poles, whichever is greater;
accept if 100 percent conform, otherwicse bore all poles

3

\b?



D. FRetreatiment: .
dried sufficiently Lo

1.

A. Circ
shal

demo

E. For
Lran
dist
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(2) Retreat the charge if more than 1S percent of the borings
are tound Lo be nonconforming. .

(Z) Retreat all rnonconforming poles if 15 percent or less fail
the regulrements,

The depth of penetration shall he measured along a borimg firrom the
outer end toward the inner and for a distance throughout which
there i1s continuous preservative penetration as indicated by

evidence of pressrvative in each anrual ring included.

The minimum depth of preservative penetraticon shall be 3.5" (8.5
e

cw) o 1007 of the sapwood.

may he retreated once. CLA treated poles shall be
ept the treatment

wm - Limits of eEam for itodtial
zhall not exceed those found in

Troated stock poles shall be by submersion
=ohe o pentachlorapher
colution: for not less than 19 minut under 20 poundzs pressure,
or not less than 30 minutes at atmospheric presswre.

in hot preservative

= .

T3] et ol edm

Retreated poles shall conform fully te all the requirements of
this specification.

Retreated poles shall have a letter "R" placed in the butt and an
the brand to indicate that the pole or poles have beern rehbreated.

HE

i

Al _RECQUIREMENTS

umference classification of poles as specified in Faragraph 1.6.R.
1l be esstablished subject to the actual load bhearing capacity as
natrated below.

all puwposes of clagsification. the minimum breaking load applied
sveraaely at &0 acm. from the Ltop and with the indicated
ances Yrom the bottom shall be as shown in table =

groundline

T
1]
i
iD
|

—-

o
i

\0"‘\



B3.50
10, 00
11400

The relationship betweesn breaking strength and circumference at 1.8 m.
from
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Class

4 S & 7

Mini mum
Graundline Top digpla-— Breaking Gt
(m) cement at (kg
Failure—cm.

1.60 93 T o e [ER - =40
1.75 100 1080 B33 673 ————
1.80 120 10830 g5 o7 o
1.85% 140 1080 g5 575 e
1.725 130 1080 e 575 e

the butt shall be established {for sach class of poles offered

under this specification by one of tha following mathods:

1.

~
Fay]

By reference to previously performed full-length teste on a
statistically significant number of poles in  the indicated
strength classes. Such teste, if performed by the manutacturer,
snall be certified by a compatent independent authority such az a
Maticrnal Forestry Agency, University Forestry Department or an
approved timber inspection agency.

By tzests witnezsed by the Purchaser for the purpose of

certifying compliance under this specification. Such tests shall
te performed to the breaking point on at least §ive treated poles
in =2ach class offered.

Minimum circumferences shall be determined by calcuwlations
utilizing the actual dimensions and woadulus of rupture of hhe

speclimens.

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

age—-16-
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D. Flenibility of poles offered under this specification shall be
established by the manufacturesr from test datws or by other means. The
minimum displacement of the top of the pole when tested in accordance
Wwith 1.11 B shall nobt be less than the values indicated in Table 3.

.12, IMNSPECTION _AND

shall be made in accordance with REA STD pr-i7,
Ingpaction of Timber Froducts®,

A. Inspection of poles
"GQuality Control

E. A lot is defined a: the total set of noles of the came and

3 1
length, presented for inspection at one glven time.

C. If the classing procedure of 1.11 (O, parragraphs 1. o 2. isg
a samnple  of  0.1% taome tenth of ane percent)., oF a minimam of one
piece, ot 2ach  lot  shall be subject to a flexural strenobh t

-
This test =hall be conducted iy Lo Lhe  breakicng poiot
peclimen.

tn

L

D. Im  the event of failuwe of the ;
rated load or displs thak
tested to failure. Failure of more than one of the
F0%  of rated load, or displacemnent shall be considerod aitounds for
rejection of the entire lot.

plece, at
ek, Tive mare poles

tharn 0% of
1

)

E. Acceptance shall conform to the proceduwre in REA STD OT-19 o 2l
the Inspector and Manufacturer shall undersign the corresponding
certificates.

Fage~17-
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Divigion I - Invitation for Bids
LR AND IMSTRUCTION TO RIDDERS

. Sealod proposals for the furnieshing and delivery of
line hardmware and aquipment far & Fral
Electrification Froject., teo be financed pursuant to a
Loan Aagreemant bhetween the Govermment of The Fapubl ic
of FBolivia anl the Faency for International
Develapment (a1 Wwill be received by the Enpresa
Nacicnal de Electricidad, S.5. CEEMDED hersinafter
called Fiychassr at hthe offics of ERDE, calle
Calombiia Oy Cochabamba, Rolivia, by Twelve hundred
hotrs (1Z300) 0N e e e rees .. 1988, The Froposals will
be cpenad  and read publicly in the cffices of the
Emptresa Macional de Electricidad, 5.#A. at  fifteen
fundraed  hours (15:00) on the same davy. ANy proposal
recelvaed  cubsequent  to the time specitied will be
returned  promptly to the Ridder unopeneasd. All bide
arnd bid gquarantees shall remain valid for a per-iod of
not less than one hunored and Twenty {(120) davs. The
Furchaser reserves the right to reject any and  all
proposeal =.

[
]
[
HO

03]
)
L
—
n
)
i

OM_OF FPROJECT

A. The FRural Electrification Froject in the area of El
Chapare, provinces Carrasco  and Chapare of the
Department of Cochabamba,FRepublic of Rolivia will
consist of the following:

- One 220 kVY-34.5 kY step-down substation

= [08.0 Em. primary distribution lines in I4.5/19.9
EV o and 19.9 kY

= 56.7 bkm secondary distribution lines in Igaszio oy

and 220 v

HB75 EVA distribution Transformers

= 2300 sarvice drops

- Sectionalizing and protection installations

1.3, BIDS OF _MANUFACTURERS AND SUFFLIERS

A. Manufacturers of the materials included in this
Invitation For Bids may bid directly in their name,
if gualified to submit a prouposal under the terms and
conditions herein.

K. Suppliers and manufacturer "s representatives or
agants  may also submit proposals i qualified wunder
the terms and conditions hercin. such  proposals,
haowever., muskt  bhe accompanied by a certified latter
(=) from manufacbuwer (¢), Qr other evidence

satisfactory to the Purchaser, thalt the Bidder ig

-1-
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avthorized tc bind the manufacturer to furnish  and
deliver the materials for which & bid is  submitted

ancd  that &all materials and equipment s0o supplied
will be varranted by the manufacturer as required

herein.

QRETAINING RID DOCUMENTS

S5 Complete sets  of Bidding Documents, imcluding
proposal  forms, specifications and comtract docwments
may ye  abtained trom The Empresa MNacional de
Electricidad, S.A., F.0. Gox 365, Cochabamba, Bolivia,
Telew 6251 BV, for the price of .....US%.

SOURCE AND ORIG N

= The dogency  for Intermaticnal Development
arantad a loan  (AID  Loarn Mumber  S11-T—-0&7)
Government  of the Republic of Folivia to aseist
financing the FRural Electrification Frojech

Chapare. In  accordance with tihe conditicns
~AID Loan  Agreement, all materials  and
services comprising this public bid will have their
sowrce and origin in = Unihed States aof fmerica and
"ezlected free world countries" ac dezignated by alD
Groaraphical Code Fa1, including the FRepubklic of
RBoliviza (See Exhibit H).

E. With respect to distribution materials and equlpmant
the origin therecf is the country in  which =such
material was  mined, QF CIWIT , or  praduced throogh
manufacturing, processing, or assembly: the source
thereaf 1s the country ar territory from which guch
commodity ds shipped to the borrower country, excent
that  whaEn equipment or materials are shipped to the
borrower country  from & free port  or  bonded
warehous: in  the form in which received Lharain,
source  means the country or territory  from  which
@quipment  or material was shipped to such fres ot
or  bondasd warshouse, exceplt that if the egquipment or
material is located in the baorraower country &b the
time of its purchasze for the praject, source means
the borrower countirwe, A produced conmoadity shall be
deemed of borrower-country origin if az a result  of
such  manutfactuwring, Prrocessing, e assemlzly in
the borrower countrv, & cominercially recoqnized rew
conninadl by sults that iz substantially different inm
basic characteriztics ar in purpose or uwtility  from
any ot its igpor b componants., ttens of  ecuipment
o materials which are normally itmported for sale to
meet a gerneral demand in the borrower country for the
item =hall be desned of bherrower country origin,
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provided:

1. They have been imported from the United States
or other 941 Code countries for commercial resale
and in  the case of eguipment, machinery and

vehicles, thetli- resale value dosgs not sxceesd
FUS. 2,000 per item, provided that the latter
value restriction mav be waived by AI0 on @ case

by casge basls when it is= satisfied thzat the
equipment, machinery, orf vehicles invalved have
not simply besn trans-cshipped through the United

States bub are a2ctually of United States origin.
Mo total wvelue limitation i placed on  the

™

purchase of materials, supplies, and  taools
imported from the United States or other 941 Code
courtries znd availzable for atf-ths-shalf

procuremﬁnt in  the borrower country u‘-'c‘t—:~\:|t the
au amount of local cuwrrsncy financed by
AID for Lh@ project as a whole.

2. That 1f bheav Frave beer imparted fraom  AID
Geocgraphic Code 935 (SEE Exhibit "G") source
outside the United States, the total involce
value of any single transaction deoes not  exceed
the local currency equivalent of $us. S00 and the
total purchase value of all such transacticons does
not noeed Bug. S50, 000 ir local currency
gquivalent or five percent (94) of the total a&ID
loan, whichever is les

L

Mo produced comnodity whether of United States or

barrowsr  counbry source and origin shall be e

tor  AID  financing if such commodity contains ansy
canponent from a Comounist Block country fi.2., a
courttry not specified in AID Geographic Code 935).

Mo  produced commnodity shall be 2ligible +or AID
fimancings

1. If such commodity ceontains any component  or
camponents which were imported into the praducing
country: and

Z. Buch components were acquired by the producer in
the form in which thevy were imported; and

Z. The total cost of such comporents (delivered at
the point  of production) amounts to more  than
fifty percent (30%) of the lowest price (excluding
the cost of ocean transportation and marine
insurance) at which the supplier makes the
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commodity avzilable for export zale, whether or
not financed by &ID. Comporents from the obher
eligible socurce countries and from Bolivia may be
used without limitation in applying this
petrcentage rule.

No produced commodity shall be gligible +for AID
tinancing if  such comnodity has been transported  to
the borrower couritry:

1. Bv transportation medium cwned, operated, or under
the control of any Comaurndst Blocl countey (i. Ry
a countr s not epecified in ALD Geocgraphic Code
@I .

2. 0On & wvessel which AID, by written notice to EMDE ,
. Tmate

i
t

Z. Under  any  ocman or arr charter which  has  pot

recelved prior approaval by S1D.

{

In the case of inszwance, source and origin mear g e
country in which soch inswanece 19 AFrance
shall be deemsd to be placed i a given country orly
1¥  payment af the insurance premium is made Lo an
insurance company office located in such country and
the insarance policy 1s issued by an office in such
countiry,

- hl

In the casze ot delivery services, source and origin
mzans the country in which such ssrvices are rendered.
With respect to occean or air freight, it means the
tlag of the carrier vessel or airc aft.

In  the caze of incidental szervices, source and origin
means  Lhe csouwrce of equipment ta which
relate.

such  services

ﬁi
f"'

Certification of Source and rigin shall be included
with each involce in the form attbached herebo (See
Exhibit A.).

SHIFFIMG

AID  loan funds wmay be u&@d to pay freight and

inewrance cosks only if

1. Goods +inanced urder this loan are transported by
flag carvriers of countries inzluded in ALD
Geographic Cede %41, and RBolivia., and

2. The insw ance is pla 1 in Bolivia or a country
included in AID Geuguphlc Code %41.

-4 -




AID regulations, as stalted in the Loan ARgreement, are .

as

1.

FERT

Divigion I - Invitauvion for Rids.

1

- NAOTICE AND TNSTRUCTION T0O BIDDERS

tollows:

Soods procured  from & Code %41 country and
tinanced wunder the Loar, mavy be transported to
Bolivia on flag carriers of any country included

in

nless  ATD
United S
Aaval l ablo

Cade 935 of the 41D Geographic Book =s in
gffect at the time of

=Mipment.

shall deternine that privately-owned
e tlag commarcial vessels are not

fair and reasaonable rates

sy

vizs el oy

2.

w s

At least fifty percent (850%) of the grose
tanrage of Cade 941 goods financed under the

Loean  and transported on ocean ves s from
United States ports (computed separately for
dry  bulk carriers, dry cargo liners  and
tankers) shall be trrarnsporie an
ivatel y-ouried Uni tesd States-+1lag

al  ves 1e? and at  least fifty
percent (50%) of the gross freiaoht revenue
gengrated by ocean shipments of Cade 941
goods fimanced under the Loan and
transportaed on dry cargao liners from United
States porte ehall be paid to or for  the
berefit af privatel y—owned. Urmited
States—flaag commercial vescsels: and

At least fifty percent (3504 of the gross
tonnace  of  all Code 241 goode Ffinanced
under the Loan and bransported  on ocean
veseels fram non-United States port
(comnputed separataly far diry bulk carriers,
dry cargo liners  and tankers) shall be

transported (] privately-—owned Uil ted
States-flag commercial vesselos and at
least fifty parcent (30%) af  the gross
freight rewverue canerated by QCEEn
snipmnents of Cade 241 goods financed wnder

1
the Loan  3nd  transported on dry  cargo
limers +#ra non-United States Forts shall

be paid Lo ot for the benefit of
privatel v—-awned Urited States—flag
comineraial A= Mo such goods may be

trangported an any ocean vessel or airecraft
(1) which AID, in & notice to the borrower,
has designated as ineligible to carry  AID

tinanced goods or  (ii) which has been
chartered for the carriage of AID financed

goods unless such charter has beoen approved
=
-
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Suppliers

tlag
on

AND_TNSTRUCTION T BIDDERS

by AID.

Marinm: insuwrance on  Code 941 goods  may be
tinanced under the Losn with disgbursenaits made
cursutant  to Section 7.01 of the Leoan Sgreement,
provided (1) such insurance is placed &t the
lowest available competitive rate in Bolivia or
in & country included in Code 9241 of the &G.1.0.
Geocgraphic Code Lonk as in effect at the trme of
placemsnt, aricd {140 claims Thyes e are
pavable 1in freelv convertible CUrFEeEncy. I+ in
connsction with the pla neerk Ot marine
LRsWrance on shipments financed under United
States legislation aultborizing assistance  tao
other naticns, Bolivia. by statute, decr e
Fule or regulation, favors amy Marineg i esueanes
comparny  of  any country ot &Ny i
RN TANL campany suthorized Lo do businose
arny of the United States of dmerice., Code
741 goods financed  uander  the  Loans sl L,
during  the continuance of such digorimlmatl o,
be  insurad ainet marine risk 1n the Dl bed
of America with a company o AT ET

y o do marine insurancs busifness in
he United States of dmerica.

Shat
EZURE o8 YTl

any state of

T

The borrower  shall insura, O cause to e
inswred, all goods from Code 941 countries
financed wider the Loan against risks incident
to  their trameit to the point of their use in
the Project. such dnsurancz shall be  fssouod
Upern verms and conditicons consistent with sound
conmeroial practices, shall insure  hthe  $ull
velue of Lhe goods. and =hall be pavable inm anwy
freaely coanvertihle CLmFErnsy . FAry
tndemnificaltion received by the borrower under
zuch  ineuwrance shall be used to replace ar
repalr any pnaterial damage or any lose of the
goods 1nsured or shall be used to reimburzs Fhe
horrower  for the replacement or repalr ot such
Qoods, ar shall be used for repaymnent af this
lLoan. Ay such replacements shall have their
source and origin in countries included in Code
241 of Lhe  AID Geoaraphic Code  Eook  as in
@ftect  at  the time orders  arae placed  ar
contracts are enltaered inte tor such
replacanants, and shall be otharel o subject ko

the provigions of this Agresment.

AL make every effart to ship qoods on U.S.
"=, and 1f such carrierse are not avallable,
G carriers  of countries included in AID

—&—-



1.7,

Divieian I - Invitation for Eides..
FART 1 — MOTICE AaMD IMSTRUCTION TO BRIDDERS

Geographic Code Y41, Al though peramitted., {1laqg

carriers of countries included in ALD Geagraphic Code .

30 should be uweed only when those from P41 countries

are not avallable, The suppRl s must  obltain
permissicn  fram  ENCE when he plans to u=e means of
ocean  transportation obthar thar U.3. +1ag
Carrier s,

BMISSION 0F FPROFDSELS

The Ridder” propoeal shall be submitted in & cealed
envel ope, marbed "HY which shall contain two  inner
cegcled =nvelape marsed "I oand "C" repectivelv, and

4

which shall be alsc clearly marked as Tollaws:

Firoposal for Distribution Hardware and Equipment
Chapares Rural Electritication Project
Envalops "4"

One  of the two inner sealed envelopes ehall be marked
as follows:

Ernvelops "R": Rocuments .
Thie envelope shall contain the follawing:

al. Statemen . ot Gualifications as per Clause 1.14,
Fart 1, Division I

b). Bolivian firms gpresenting proposale of their
oW, o acting as representatives of fareign
firme shall present:

- Documents certifying the ls=gal existence of
the fivrm.

~ Certificate of compliance with taves and
Tributes (Selvencia Tritutarial.

- Cortificate of Fizcal S5o0lvency extended by
Lhe Contraloris Bensral de la Fepublica.

- Certificate of inscription in the Direccion
de Comercio, Ministeria de  Industria v

Comercia.

- Certificate of inscription in thz Camara de
Industrias or Camara de Comercio.
c) A Toreign +tirm ehall present documentation
relative to its comstitution, duly legzalized in

ite country of origin.

-7 -
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Division |1 - Invitation for Bide .
Lo MOTICE AMD TMSTRUCTION T0 RIDDERS

d)

The

0Oth
Dnc

sec

Envelope
following:

I+
must

&)

b

the
be

er formalities as rezquired by these Bidding
uments,

crid  sealed inner envelope chall be marked:

"C"y  Froposal, and shall contain the

The Bidder s Check List (Part 2, Division I3

The Bidder’s Froposal, in oriqinal and  three
(Z) copies  on the forms  supplied herewith,
with attachments as required.

The Froposeal Prices., in original and three (3)
Coples, s e@uplatned in Clause 1.3, Fart 1.
Division 1 of theze documente.

The Bid Bord (clause 1.9,FPart t,Divigian [).

The  Delivery Schedule on the forome csupplied
Fesi @i,

According to the reguirements of the Balivian
Law, stipulated in  the "Deoree Na. 11200
dated February Znd, 1372, all Ridders shall
include with their proposal: (1) one sheet of
Sealed Faper of cuwrrent nominal value for
subwitied Froposal  Farme,
and (11) Legal Stampe, for & nominal value
of  one  per ten thousand (11000007 af  the
total amount of the Froposal.

each  sheash of the

[nstead of Sealed Faper and Legal Stanps,. the
Ridder who cannot obtain these may comply with
the requiremants of this Clause by isswing A&
check +or  an  amount equivalent  to nomineal
value  of said Sealed Faper and Logal nDhamnps.
For purpose of converting $b. (Bolivian Fesos)
o Sus. GJ.5.0 Dollars), the exchangs rate to
be uszd shall be the official rate standing
alz the date af  zubmiscsion of proposal.

i

This check shall be issued in U.S. Dollars to
the nams of BEnprecsa Macional de Electricidad,
S, The  abiove menticrned =um will rfot  hbe
retunded to the Bidders.

Hidder is & partnership, the proposal
gsigned 1n the partnership rame by a

-g8-



Divigion 1 - Invitation for Bids
FART L~ MAOTICE ANMD IMSTRUCTION 70 RIDDERS

partmer. I+ the Ridder is a corporation, the
proposal must be sigrned in the corporate name by
a duly authorized officer and the corporate seal
affived and azttested by the secretary of the
corporatian.

F Fropozales  =hall be in the English  or
English/8panish 1anguages.

G. ALl the proposal form pages shall be sigrned.
The si1aneturs or slgnatures at the end of e
[ o form 2fall be duly attested by &0
aud Motary  Fuhlic from Bolivia ar
authorized MNotary  Public im the country of
origln  and certified by the relevant  Bolivian
Comnsulate,

1.8, UNMIT PRICE PEOFPOSEL

~

I

Bidders  zhall guote their prices including insurance
and  applicable  +freight on the HMeterial Schedals
Sheste included herewith. The following prices
shall be witten in U.5. Dollars @

&) Unit PFrices F.O0.B. Fort of Embarcation. (Firm

b) Total Frices C.I.F. Fort of Entry. (Bantos,
Brazil,Buenaos Alres, Argenti;ma; Matarani, Fereds
fntofagaesta, Chile’ are recommended as ports  of
antry for U.5.4. Bidders) (Estimated basis).

c) Total Frices C.I.F. Foint of Destimnation which
will be indicated in the relevant Dslivery
Schedule. (Estimated basis).

d)  CGeoean and land freight shall be based upon current
rates. These prices will be adiuszlted upward or
dawnward to  the rates in effect on the date af
ehipment or on the date indicated in the raelevant
delivery =chedules, whichever is the earlier date,
far (b) and () above. Any 1nsurances or  freight
charges in a quotation considared unressonable by
ENDE or  ATD will be grounds for rejection  of
bids.,  The basic price for study., evaluation, and
adjustiment will be (b)) above. In the event o
variabion  bebtween unit price and extended pirice,
the unit price shall govern.

3. Froposales may be submitted for one or more of the

o
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Division I - Invitation for Bids .
FaERT 1 -~ NDTICE AMND _INSTRUCTION T RIDDERS

Material Schedules, but esach individual Schedul e { ot

which a propeosal is submitted must he bid in its

-

entirety. Bide of partial Schedulese will 1ot be

accaepted.

CURRERNCY

gIDb

E.

Frice guotations shall be expressed in U.S. Dollars.

Fayments  for all materials and servicos wmgeEr the

present Invitation for Bids shall be made in U, 3.
Doll ars.

GONDE

Each proposal must be accompanied by a bid bond valid
for not less than one hundred and bwentsy (000 days
from the date of the opening of the bide, in the .
abttached hereto, Wwikth sureties issued by 2

acceptable to the Purchaser, or a cashier’s of 5 in
United Statec [l ars, lssued by  amy raputable
banking imstitution., pavable to the order of the
Furche " 1n &n anaunt at least egual to ten (100
percent of the madtimum bid price. M Letter of Credit
in egual amaunt and time period, approved by the
Furchazer may be furnished in liew of the Bid  SBond.

H

—ach  Bidder agrezs that zaid proposal shall be
and binding upon each v Bidder until a prope
accepted and & satistactory performance boand ig
furnished bv the successful Bidder. or for a
not  to exceed one hundred twenty (120) dave ferom the
date = for the opening of the proposals, whichever
is the lesser perioa.

The Bid EBEond will be returned to all Eidders except
) lowest responsive Ridders within thirty

the three (3

(30) calendar dave from the bid opening date.

Within Five 3) calendar dave atter bthe Furchassr and
the s=successful  Eidder have signed the Contract., the

Bin Bomnd  will be retuwned to the remaining(2)  two
Eidders. The Bid Bond of the successful ERidder will
be returned by the Furchaser when the Cortract is
signed and the Ferformance Kond has been received and
accepted by the Furchaszer.

FERFORMANGE BOMNDS

Fa

The successful  Bidder shall be required to  execute
three (3) additional copies of hig proposal and  to
furnish a Ferformance Bond in triplicate in the form

..11:,...

\&ﬂ



1.1%2.

1.1,

1.14.

Divizion I - Invitation for EBides .
FART 1 — NOTICE AMD IMSTRUCTION TO BIDDERS

attached hereto with s=sweties acceptable to the
Furchaser in & panal sun not less than thivty (30)
percent of the contract price within 20 dave after
written notice of the acceptance of fhe proposal.
Ferformance Ronds shall extend for & pericd not less
than one vear from the date of completion of the
delivery of the materials to the point des=ignated in
the Delivery Sohadule. A bank guarantee or Letter of
Credit in equal amocunt and period from any  banking
institutiaon approved by the Furchageasr macy b
furnizshed in lisw of the Performance Rond.

FEFUGAL. TO EZECUTE COMTRACT

Shouwld  the successful Bidder fail or refuse to
enecute  such copies of the proposal or ta fuwrnish &
Fer{ormance  Bomd  within  thirty (30) dave after

wiritten motice of the acceptance f bhe proposal by
the Furchasesr, the Didder will be considersd to bave
abardoned the proposal. In bthat event, the

shall be entitlsd to enforce the [id
accordance wibkh the terms or to retain the  proc

of a certified check, and the Furchaser may in  good
faith contrach with another Bidder for the supply of
the materials, refunding the excess, if any, in which
the Bid Rond or cashier g checlk ekcsesds the
difference betwesn the amount of the contract and the
amount of the abandoned proposal.

ELIGIBLE RIDDERS

A

No Firm included on the list of suspended, debarrad
ar  ineligible Bidder maintained by AID will be
eligible to bid individually o in a Jdoint Venture,
or be financed by AID as  a  sub-contractor or
otherwise. Mo Lnited States firm, nor any other firm
which is more than fifty (50%) parcent bepeficially
owned by a United States firm. chall be eligible for
AID Financinmg if the firm i rnot in compliance  with
its egual opportunity ohligaticons under Exscutive
Qrder 11244, az amended, and regulaltions and  orders
issued thereunder.

P

QUALIFICATIONS OF DIDDERS

~11 RBidders shall furnm eh with their hide a
Statement of Gualifications on the form attached as
Exhibit E =stating dollar volumes which the Bidder

has  produced and/or sold in the past fow vesrs of
the types of materials in each of the Material
Schedules for which a proposal is submitted.
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Divigion I ~ Imvitation for Rids.
FART 1 -~ MOTICE OND INSTRUCTION TO BIDDERSD

The ztatement shall include a list of major contracts
and sales with names and complete addrescses of
individuale knowledgeable of the Eidder s
gualificatiaons for the production and/or deliveary of
the materials specifisd.

The Furchaser ressrves the right to reject the hid of
any Ridder if in hie judgement the qualification
information is incomplets, or infarmation  submitted
or abtained from refererces indicates that the idder
1g not fully qualified +to supplv bhe materiale
according to specifications Wwithin the delivery
periad stated in the Delivery Schedula.

DELINVERY FCHEDLLE

A

=

Maximum delivery periode shall be those gpecified in
the Delivery Schedule, for delivery O.I1.F. port of
ertry. Bidders shall timate delivery periocds to
the point of destinabtion.

BASIS FOR _COMTRACT abARD

AL

&,

C.

Contract awardsz <hall be made for each individual
Material Schedule to the lowsst cost qual ified
responsive  Bidder whose proposal acceplte all of the
termns  and conditions  of  the Contract  Doacuwmante
described in Clause 3.2 of the Bidder™s Froposal.

i

A responsive bid is one which accepts all  of  the

arms and  conditions  of thie  Contract  Documents
without material modlFleation. = material

moditication iz one which aftfects in any  way  the
price, guantity, quality, scope, delivary date, el
completion  date of equipment or materials or  other
services to be supplied or perforaed; or which limits
in  any way ary. responsibilities, duties or
liabiliti of the Oidder o any rights o7 the
Fur chagar ar  of AID, as any of the foregeing have

bern zppeci fiad or defined in the Invitation {or
Bids, and wmay be cauce tor rejection of the

Froposal. The  Purchasar nay  waive any  minor
informality in  a bid which does rot  constitute a
materital  wodification. The Purchaser also re ViES

the right to reject any and all bids.
Mo Bidder shall have the riaght after the bid closing
time +to chamge a bid which is unresponsive in order

to make it responsive or otherwise make any  changes
in the bid.

\x@
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Division 1 - Invitation for RLides .
FART 1~ MOTICE AND INSTRUCTION TO BIDDERS

To be considered for award & bid must be rEsSponsive
to the Invitation for Bids and be considered by EMDE
and AID to meet the test of price, quality, delivery
and campletion date of project. The award shall be
made  to that qualified Ridder whose bid, responsive
te the Invitation for Bids, is bolh reasarable and
lowest  in price (U.S. dollars) after adjustment by
arithmetical computation to account for any  factar
other  than price required or permitted by the
Invitation for Rids o e considered in  the
evaluation of hids.

EDDENDA, TELEGRAFHIC RIDS

A.

E.

Bidder may request, in writing, not less than twenty
(20) days before the date of the bid openirg, from
the Furchaser any interpretation or correction of any
ambiguity, inconsistency, oF error in bthe  bidding
documents., such interpretations or corrections will
be issued in writing, S5y means of & lebter which will
be <cent by mail to each person recorded ae FrEv g

received the raguired sets af bidding Cocumsnts.

Ariy addenda, amendmnent or revision to this Motice and
Instruction to Bidders shall bhe sent by  cortified
airmail to &ll prospective Bidders of record not less
than fiftesn (13) davs prior to the time and date set
for the opening of bids. Such addenda, amendment or

revision amust be considered in the bid and shall be

properly sigrned and retwned with the proposal.

Telegraphic bids will not be considered, regardleass
of when received. Moditicationg of completed bLids
made by telegram or cable and received prior to the
tima of the opening of bids will be evaluated orily
in the form received by the Furchaser, regardlecse of
tranemittal errors.

Ary  modification of the Bidding Documents, prior to
bid opening, will be issued by addendum, tela

or  letter, and approved by AID; copy of sa
delivered to each RBidder. The Bidder shall corfirm
in wrriting his receipt of each addendum.

Bidders shall assume  all responcsibility for the
delivery of proposal or modifications theroof to the
office of EMOE, prior to the date and time set  for
the oapening of proposals. A late bid will not be
consgldered even though it became late because of

factore beyond the Bidder’s cortrol, such as  delays

\
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Division I - Invitatiorn for Ride.
FART 1~ MOTICE ANMD INSTEUCTION TO RIDDERS

in mail handling., telegrachic tranemicssion or customs
Clearance. A late hid will be congideresd arly whan
such bid 12 received at the nlace designated prior

to award and when the sole cause {for  its brecomi rg

late iz due to mizhendling on the part of EMDE, its

emploveses, or agents.

« 19, EAPORT _LICEMSES SMND THXES

A.

The of Conzuwlar Invoices or any eupeort licerses
o  btares imnposed by the Souroce oo TR ol e VA T
transportation  taxes of any kind shall be obtainsd
and paild for by the Bidder.

200, IMEQRT DUTIES abMD TAXES

A

ALL  materials delivered to the points of deztination
Spzcltiaed  in the Delivery Schedule shall  be e anpt
from all import dut:es and taves.

The Fuwaha shall  provide the Bidder  wikh  the
necezsary  documentation i mal e affective  wach
exenpltions.

21 CONTEACT 16 EMTIRE ABREEMENT

A.

The  contract to be effected upon aceceptance of  the
Froposal shall be deemsd to include the entire
agrezmant. betwaern the parbiss thersto. and thoe Kidder
shall not claim any modification thereof resulting
from any represantation o pronise made at any  time
by  an agent., tificer or saploves of the Furchacser,

O any o her [2Er s0nM.

L2200 LEGALIZATION GF COMTRACT

The coste of legalizatiaon of the Contract shall be
barne  in  egual  amounts by the Furcheser ana  the
Bidder., except when the Fuwchaser is exenpt of such
payments, in  which case the Ridder shall pay his
carraesponding part of the costs.

~14~



Divigion 1 - Invitation +or Rids .
FART 1 - NMOTICE ANMD O IMSTRUCTION 10 RIDDERS

1,220 WITHRERAWAL OF BIDS

Fi. Bids may be withdrawn by written request to ENDE any
time pricr to the date of aopenimg of bids.

.24 TIME ANMD _SCHEDULES

A. A1l references  to times and periods  in
Documents are widerstood to be in calendar
unlese otherwise specifically stated.

EMPRESA MACIONMAL OE ELECTRICIDAD S.

]

Ing. Clauwde Bessé Arze
Gerenta General

—-15-
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Divieion I - [nvitation for Eids
FART 2 ~ BIDDER"S CHECE LIST

that form part of the Ridder’s Froposal

The Ridder

must fFill inm, in ink:

certify that

following documents form part of this Prooosal

.dated

3

dding Documernts: Divieien I, Fart 1 through
arid Division IT, Farts 1 through.

Addenda Mos.

Bidder s Statement of OQualification as Exhibit

Bid Bond for an amount of $us
issued by

Shipping time estimate (See Division [, Fart 7,
Delivery Schedule) as exhibit Mo.

Authorization of the

e i as Exbibit No. i

e (Gee Division I, Fart 1 ptlotice

cruction co Bidders) .

and Ins

Certiticate that the materials offered will be
manufactbured  and esupplied in strict accordance
mith  the conditions prescribed by AID, duly
lssuwed by _ o yand duly attested

by . as Exhibit No.


http:Aiu1horizati.on

2.10,

Z.11.

Divigion I - Invitation for Bidg
PRAT 2 — BIDOGER'S CHECE LIST

Affidavits that the gidder and/or the
manufactw e  of the materiale or equipment are

not included on the list of suspended., debarred

ar ineligible Bidders maintained by the United

States G 11 Service Administration,  United

States Comphroller Gensral, orf the Depsrbment

of Labor or maintained by AID, issued by

£l

and such idai zhall be duly attes &
Motary Fublic and included by the Riddsr with

Ris propossl Eotilbit Mo. .

Affidavits that the equipment guoted has  boesn

thorcuahly proven 1ri commercial opsration,

zlall be duly abt
Do included by the Bildder
Eairdibi s No.

Pescriptive Tachnical Irnformation as
detailed:

as Exhibits pMos.

Others _

as Exvhibits NMos.

Bidder s Signature

Title Secraetary

Date

Plailing Address

W



3.1,

-

Division [ — Invitation for EBids
Falrl 7 -~ BIDDER'S FROFOSAL

QFFER_TO FURNIS

A. The undersigned ‘hereinafter called the Bidder) hereby
proposes to fwnilsh and deliver distribution hardware
and sguipment for the rural electrification project in
EL Chapare, execsuted by the Enpresa Macional  de
El@ctricidad, 2., thereinatter called the Fuchaser,
EMDED i shtrict  accordance ]t Ehe teras and

concitions  of Ehe Froposal , Material Schadules,

Delivery Doheduls, aviit Teckhnical Specifications
attachiezd heretoc  and made a part therect, for the

prlces bareiray bar stated.

DESCRIFTION OF 5o

i The following parts ehall constitute the Contract, all
ot which are included in meaning of  tera "Contract
Documents" as usad herein.:

1. Motice anmd Instructions to Bidders.

il

2. FEidders Check Lict.

3. PBidders Proposal.

4. Acceptance.

e Fraoposal Suwinmary .

6. Material 3chedules,

7.  Bid BRond.

8. Fer+oarmance Bond.

7. Delivery Schedule.

10, Technical Specifications.

11.  Humberaed Addenda issued to foregoing.

FaMILIARLITY WITH COMNDITIONS

A. The GBloder that he has carefully  examined
the Contract Documents as described in "Description of
Contrackt" herein, and that he iz aware of the location
of the point of destination of the distribution

—-13-
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Divigion I - Imvitation for Bids
FART 5~ BIDCER™S PROFOSAL

hardware and equipment, the trangportation facilitie
available, and any other factors which would  affec
price and delivery of such materials and egul pment .

The Ridder therefores gives Waoany claim ne may  have
based on  lack of knowl edge or  irformation, o
detficiencizs g miginterpretation of slch
intformaticn, including the prezent Contract Conditions
and' Technical Sﬂecificatlﬁne.'

The Bidder warrants that hic proposal 1s made in good
faith  and without collusion or connection  with  any
other persan or persons.

EIMAMIIAL RESOURCES

Fra

FROF

The Ridder warrants theat Fres
financial resaurces and agrees bthakt  in
proposal le  acceptasd he will furnish  a Ferformance
Band  properly esxecuteor by & bhank or surety C O any
acceptable to the Furchazer in a penal sum not less
than thirty percent (20 %) of the Contract Frice.

poeses

CEal O _UNMTIT BaSIS

s
Hu

The BRidder uwnderstands and agreesz that the various
items on which bids are made in this proposal are on a
nit bhasig.
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QF DELINVERY

A.

WARF

A.

The PBidder agrees to complete delivery within  the
period specified in the Delivery Schedule. Delivery
pericd shall begin on the date of issuance of the
Letter of Commitment and shall be completed upon
delivery to port of entry At shawn by the
carresponding Customs Documentation.

ATy

Bidder warrants that all distribution hardware. mat
erials  and equipment  to be tuwrniened  under  this
p npu:ml shall be free of defects in workmanship and

riale  and  shall e of the kind  and L
cified herein. I+, within one vear $rom
delivery Lo Lthe ooint of shirabtion i
Delivery Schedule, the Purchaser discovers
woar kmanship and/ﬁr matarial ard
Bidder promptly in writing, the Ridder 1all I e e
such  defects o nonconforaance Lo specificaticons  at
his eupens by repair or replacement at the option of
the Furchaser  within  sisty {60) davs at  such
notification.

Tul Eidder shall furnish for the
aserr standard warranti and gua--
rials and egquipment Ffurnished

In addition. success

benefit of the Furch
antees for all mat
under this contract.

"'1'

ALl manufactuwer’ s warrantiezs and gQuarantess on
digtribution materials and/or equipmeant  shall  be
transferred and assigned to Furchaser.

TESTS AMD INGSFECTLONS

B.

@iiall furnisn Furchaser a coertificate in the
farm  attached that all produz. s have pas
applicable  standards asscciation tecsts, standard
factory  inspoction and testz., and/or specific tests
&s  may be reguired by the Technical Specifications
herein., Cost  af  thoese tes zhall  be far  the
account of the Bidder.

oot hiils authorised representative, all his

zhall  have t right to inspect and  test

g panutacture and prior o shipment.
I+ regue , by Furchaser, the Bidder shall advise
Furchaser  at  lesst two weeks in advance of date or
dates  products will  be ready for  inspection  and

ety
e IEn

faraciuge

—-20-
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testing.

C. The Fidder shall provide the Purchaser, within
ressan, the ingtruments, materiala, Labar arnd
tacilities reguired for the asszave and teste needed
to werify ths guality of the materiale and/ar
gquloment suuplied.

zentatlve zhall

W Lthe manutfachtuwrer s
G der L materiale and/or  ooui pment
supplied  wnder Contract. The Bidoer  shall
facilitate all docuwnents pertaining to the i
work in and the execubtion o this

D. The Furchaser's
BT

E. Bidder snall promptly  replace defechive aator i
iteins  mob contorai rg specitications found
inspsction prior to FR However i

3 ar lts adthoriced  wapr o=
0T o to relieve the Biddee o full ard
omplh*@ . 3 obligations to supply the
materials  and equipment in full conformity with the
specitications,

ot Lt

FIMAL TMSRZCTION ARD

A. The PFurchaser =shall ingpect all materials  and
aquipmpnf delivered to the point of destination
specified in the Delivery SBchedule within sixty (4H0)
dmy: of the date of such delivery. Meteriale and
gquipment  conforming  to specificaticns shall  be
accepted  For  Final pavmenlt. provided all Fegul red
certificates  and documesnts heve beern delivered to
Furchassr.,

roticn shall not relieve the Bidder  from
full responsibility for furnishicng tho materials and
zquipment  conforming to the specifications frerein,
nor prajudice  any claim, right o priwvil wivi ch
Furchiasesr may have under the warranty of the Tidder.

E. Firy A S

)

GBTEMYS

A.  The Bidder shall save harmless  and idemnify the
Furchaser frrom any aind all claime, sul he, arnd
proceedings  ror the intringement of  any patente
coviring  any of the materiale or squipment accepted
in this Froposal, and delivered undsr this Contract.

w

~21 -

Y

\;\’:
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ALD.

S 13 BHIFFING

A. Maritime and/or land transportation shall be premaid
by the Bidder +From the factory +to the point of
destination stipulated in Division I, FART 7, Delivary

Sehedule,

E. For the

nveniancs of  the Furchazer, the total

cost ot incErnational freight shall bz semaratelw
itemized on all Commercial Invoices

. The Bido
COVErLMg
be deliveres

Bl dier oy e sile

zhall provide, at his esupesrnse, insuwrance
sportation of materials and sovipoent Lo
under proposal From warehousse ofF the

1ri w7, Division I,

18]

Such  insurasnce shall uwpon terms and  conditions
conslistent  with  sound  commercial practice for ane
hundred ten 1100 percent of the full C.% F. value of
the materiales and equipment and for & ooedod
than ninety (90) davs after arrival ot ths
and  egquipmznt at the point of destination  specitied
in the Delivery Schedules. Tt
leswed by any company or companies Te

marine  insurance businese in any state of the United
Stal and/or any counbry designated by A1D Jsoaraphic
Code 241, including the Republic of Bolivia. and  the
proceeds chall be pavable to the Purchaser in Ul ted
States dollars.

may bhe

Lo do &

C. For the convenisnce of the Furchaser, the total cost
of insurance from the port of exportation to the port
of sty and to the point of destination specitied in
thie  Delilvery Schedule shall be separately itemnized on
all Commercial Invoices.

SCHETHAD OF FayMENT

~
=

I

Al paveents to the Bidder for distribution materials
and el paesini Furnished under this proposal will  be
made under a Oirect L of Comml tment opened by AID
ir iy ot the Ridder, in the amount for which  the
B OR o

Le acuepted, ag fallows:

a)  Minely percont (90%) of each invoice shall be paid
upor  delivery  of materials and eguipment to  *“he

ey

Al e
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Fort of Exportation as evidenced by the documents
described in Clause %.16 bBelow.

b) The remaining ten percent (10%) of each invaoicas
shall be palid upon presentation ot the
corresponding Certificate of Acceptance issued by
ENDE  on the delivery of materials and @2aulpment
at  the Final Delivery Feint, except that such
final peavment =hall not be retasined for more Shan
sinty  (60) deave following deliwvery, unl sss
withheld due to fault of the Bidder as staced in

Clause Z,18..

3. 16.DOCUMENTS FOR FEYMENT

A. For payment  of 0% of each invoice the Bidder mus
submit to EMDE:

a)  ALD form FE-10Z4 in  original  a;d  thres  (3)
Coples.

£ €3
A

b)  The Supplier’s Commercial Invoice in original and
three (3) copie

c) The Bill of Lading, Consular Invoice,
Inswrance Certificate and the Freight Invoice.

d} Certificate of Sowce and Origin  as

requirad by ALD.
e) Supplier’s Certificate and AID  Aogrecsment  form
F-1450-4,

f) Certificate of inspection issued by
the Furchaser or its avthorized representative.

E. For payment of the remalning 10% of each invoics  the

Bidder shall submit  the Certificate of Acceptance
iesued by EMDE (Clause .15 above) .

S.17,.DEFCRIFTION QF DOCUMENMTS FOR FAYMENT

cial dBupnlierts) Inveoice and 1D Reauired Docum
&N shall show, in addition to the date and invoice
rumtier ., the contiract riumbier , 1tem numbers and
description of  watersals as listed in the HMaterial
Schedul e, guantity  of  each shipped item, unit  and
total price of each item, hotal inveice price, and the
total  cost of (nswance and total cost  of freight
included in bthe tobal invoice price.

D
.

24—
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The original of the Commercial (Supplier "=) Invoice -

must  be accampanied by the original of a Contractor®s
Certificate (AID Form F-14%0-4). Each copy of the
invoice must be accompanied by a caopy  of this

Ty

certificate. Standard Form MNo. FE-10Z4, and  other
documents  required by AID 5ha11 alﬁr be submilhthed.
Specimens  of the Contractor - Certificates (1D

F-13450-5) and  Standard Form Fh~lu34 arte 1 et sl a]

Division III.

Billes of Lading shall show port of embarcaticon. g

ot vesssl, if applicable. or date and intformstion on

cariier, date of loading acd port ot aEnhry

{destinacicn), invoice  and packing list romber, 51d

tjt sl Cu"n':;'-l_ll"l booof freight charg=, clearly Chul
CFARID

s bertiticate in the form attachsd hersto.

Cortificats of Source and Origin in the form atbached

Certificate of Insurance showing full COvErage as
specitied in Clause .15, Insuwrance.

Consuwlar Invoice specifying distribution materials and
equipment  chipped and value as specified by  tohal
amount of J

Commercial (Supplier‘s) Invoice.

Detailed Facgking List shall includs contract numb ey,
item rnuwnber, package numbers and type of package, net
and  gross  weight in kilagrams of each package and
total net and gross weight in kilograms of entire
packing list.

MEMT DURTING DEFAULT

. 19.RELE

Mo pavments  shall be due while the Bidder ie in
default in respect te any of the pravisions of this
Contract.

ASE OF LIEN

A.

Upon  the dompletion oFf firnal delivery of the
distributian materials and equipment by the Fidder,
the Eiddsr shall deliver to the Furchaser in duplicate
relezses ot &all  lien and of rights to claim any
lien, in Ehie: Tarm attached hereto fram all

manufacturers, and & certificate to the effect  that
alil materiale and equipment delivered for the project
have been paid for and that all releases  have besn


http:rel.ea.es
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submitted to the Purchaser. The Furchasesr shall have
the right to delay +fimal payment to the Ridder ontil
these relzases and certificates have been furnishod o
and apptroved by the Purchaser.

CEOLCOMPLETION OGN BIDDER'S DEFSULT

A.

tault =shall  be mnade by the Ridder in
pertormance of any of the terms of this Fi- o
Fui-c thF ‘ withaout in any manner limitino its
and qguitable remedies in the circumstances. may
upon tl Bidder and the Swety or Sweties upon lh
Per+crmance Bomd or bonds a written notice UL L PG
the Biddsr to cadse such default  to be  co 3

e

forthwith, Urlees within twenty (20) days

service oFf  such noltice wupon the Bidder ook
ehall  be coarrected or arrangements for the corre

ther=of  sabisfactory to bhe Fuchaser shall be
the Bidder o 1te Surety or Qur ies., the

may e Choe deliversy Lo complebiaon v
or ctherwlee fur the account and at the eipense of the
Bidder, ard the Bidder and its Swety or Suwrebies
shall be liable to the Furchaser for any increase  1n

cost o expense  of the Contract price occasioned
thereby. The Furchaser in such  contingsncy may

exercisae  any riaghts, clxims or demands  which the
Bidder may have againsgt third persons in connection
with this CantraL' and for such pwposze the Ridder
dors  hereby assign, transfer and sot over into  the
Furchaser all such rights, claims and demands.

21V LIGUIDATED DAMAGES

A.

I+ for any reason the Ridder is unable to make
delivery CLILF. destination as specified in the
Delivery Schedule, the Eidder =hall promptly rotify
the2 Furchaser of the reason for such delay and the:
date delivery will be made. I+ such delay iz not
@icused by causes bevond the control of the Ridder as
gset forth in Clause Z.12% "Changes and Modification",

- ey

o Z.23. "Force Majewre" herein, the Bidder chall ey

the Furchaser a=  liquidated damages, and not as &
penalty, the following amount : /2 /000 (one
half per thousand) of the total Contract price {for

each calendar Jday for which the Completion af Supply
iz delaved, vp to a maximum of ten (10%) percent  of
the  total Contract price of the delayed maberials,
Fayment of =suach liquidatod demacges which become due to
the  Furchaser shall be deducted fram  the remaining
payments due to the Bidder.

__"__._'\\I..)_
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3022 CUMULATIVE REMEDIES

very  right  or remedy herein conferred upon  or

resa2rved to the Puwrchaser shall be cumulative, shall
be in addition to every right and remedy now or
heraafter edisting at law or in squity or by statube
and the pursuit of anvy right or remedy =hall not be
construed  as an elaction, provided, however, that the
provision of "Liguidated Damages" herein shall be the
edclusive neasuwre of damages for failuwrs by the Bidder

to compl v Lhe delivery of the distribution matsrials
and @quipment within the time agreed upon hsrein.

FLREVEORCE MaJEURE

n
o

E.

Defimtions Force Majewe shall mean unforesesable

bevard  the cantral and without the tault o
2 f the Kidder, including but not restricled
Lo acls of  God or  public  anamy, fires, floods,
epidemni quarantine restrictions, strikes, freight
2inbargo and unuswally severe weather, or  delavs
ot Uuucuntrmctulﬁ due to such cavces.

-

Motification of Force Majewre: When, in the opinion of
the PBidder, Jorce majewe has occured, the EBidder
shall notify the Purchaser nat laker than tern (L)
dave after such ccourernce asz to the date, nature. and
poszsible extent of force majeure.

Terminaticon: I+, in the opinion of the Purchaszsr, the
cause of force majeuwre is sufficient to prevent
delivery of the materiales and equipment purchased
within a reasonable period of time after the dzlivery
specified in the Delivery Schedule, the Furchaser
€hall have the right to cancel all ar any part of the
Contract. In the event of such cancellation, the
Hidder shall be sntitled to pavment for all materials
and  equipment delivered to the port of exportation at
the prices set forth herein.

.24 .DISFUTES AMD &REITRATION

E.

Dizputes: except &= otherwise provided 1n this
Conkract, any disputes concerning a duestion of fact
ariging under this Contract which are not dizposed of
Ly agresmant,shiall be settled by arbitration.

Arbvitration Procedure: if any dispute or controversy
arises bstween the Furchaser and the Contractor
relative to or caused by this Conmtract, the matter

shall be referred to and solved by an  Arbitration

\Z



= oA
QAR

C

- .

b.

Division 1 ~ Invitation for Bids
FART 5 - BIDDER'S FROFDSAL.

Fanel. This Arbitration Famel shall consist of three
() arbiters, one desigrnatad by each paitt  within
thirty (20) davs follawirng the date in which one pDart
notifies the other in witing of its decision +o
submit the controversy to arbitration: the third
member,  acting as President of the Fanel, shall ke
designated by the other two members of the Fanel
within fiftesn (1%9) daves following the nomination of
the <second arbiter. I+ amy of the parte fails to
designate its arbilter wilthin thirty (20 day=
foliowing the witten notification of thz other
part’s decirsion to submit the CONLroversy ko
arbitration, or 1{ both parts fail to desiarate  tho
thivrd membar, this arbiter shall be nominated by the
Fresident of the Sociedad de Ingenieros de Lolivia.
If this official declines to eftect this momination.
or does nolt effect it within forty (30) davs  of
raeceiving his  designatian, e  arbiter  shall be
neminated by the Fresident of the Consejo Maciocnal o
) Of Bolivia. Mo parson b
intere in the controversy shall form part of thc
Arbitration Fanel. The  proceduarz of arbrbtieration
shall  take place in Cochabamba, Bolivia, undzr  the
laws  of  RBoliwviea. The decisions of the arbirtration
Fanel «hall be adopted by simple majority and not be
subject to appsal, except as noted hereinba) ow. The
Farnel may consult experts who shall adviss bult will
not nave the right to vote. A recard of procesedings
shall  be kept and shall be signed by the members of

r

the Famael aftzr each mezbing.

AVILITG peErsonal
-

Cost _of frbitretion: The arbitrators are authorized
to award to the parbty wha contention 1s sustailned,
such  sums as they shall consider proper  for  the
time, expense and hroubls incidental to arbitration
including their own espenses. Sald sum to be paid
by the obher party.

fmard: Lhe decizion of the arbitrators and awards of
atrbhirtration shall be in writing, signed by the
arbilrators, and delivered by registered mail or
persaonally ta the Eidder and the Purchaszer who hereby
agree to acceptl aid award ag  binding. This
"disputes" clsause does not preclude consideration of
law guesticns in connection with decizions provided
forr  in the first paragraph: provided that mothing in
this Contract shall be construed as making finmal the
dacisian i3 f arny administrakbive aofficial,
representative, or board on a guestion of 1aw.

in

FELATIOMASHIF WITH ATD

A
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o
-

This Contract is financed under United States Foency
for Imternational Development CATD) Loan Mo,
SIL-T=0&7.

.06 LEGAL EFECTS OF CERTAIN a&1D AFFROVALS

The parties bhereto understand that &ID has reserved
certain approval rights including, but not 1imitod to,
the right to approve the terms of this Contract., the
Bidder, and anv or all plans, reports, specifications,
subcontracts., bicd  documents, drawings or  other

docunents relalted to this Comtract amd the proaject of
which 1t 1= part. The parties peoreto  further
understand and aagree thalt 810, in r 2001 any ar all
of the foregoing approval 1uht . has acted zolely
a  lendoer e Lhe proper o af  United Staltes
Government and  that any decigion by  &ID to
exerclse or  ratrraln fron edercising thess approval
rights shall  be made as a lender in the course  of
fimancing  bhis project and shall nat be construed as
making AID & party to the Contract.
hereta  wnderstand and agree that AID may from
time exercise  Lhe Faoregoing approval  rights, or
discuss  matters related to these rights and  Lhe
prajec of  which this Contract is  part, with the
parrtiss  Jointly air saparately, without thereby
incurring  any responsibkility or  liability to  the

parties jointly or ta any of themn.

(=

ANy approval  or failuwre to disapprove by AID of  any
plan, report, specification, comtract, bid document,
drawing or cther documents sehall not bar the Furchaser
o AID from asserting any right, aor relieve Ridder of
any  liability which Bidder might ctherwise have to
or #3lD, becauzé of such plan,specificeakion,
contract, bid document.drawing or other document, o
any  peErtormance or failure of parformance thereunder,

o any AID contractor "s or supplier ‘s certificate.

3.27. FHﬁNb_n ANMD _MADIFTCATIONS

N
Fie

3.2B.ASS

Ay changes and/or modificatiomns in thig nroposal not
approvaed by AID shall not be Financed by ALD.

A,

E.

TOMMENTS Al SUBCUNTREACTS

Aesignnenta: this Contract shall not be assigned by
the Bidder inm whole or in part without the prior

approval in weibing of the Purchaser and ALD.

Sucontractes: the Ridder shall not esubeontract any

part  of the funishing and delivery of materials and

-0
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equipment under this Contract without the conssnt of

the PFurchaser in witing and approval by ATD. Thies

requirement does not  apply te  purchasze ordere  to
manufacturerszs from Bldderes.

329 COMMISTONS AMD KICKERACES

E.

Mo amount representing a discount, credit, or similar
allowance, nor any pavinent or barefit in the mnabure of
a kickback <shall be paid or made in connecticon  with
arny btransaction under this Contract.

it

The Bidder shall be entitled to pay commissions to
bona +fide agents, provided such commissions  do naot
& the le oaf (1) amounte customearily paid for
such services in simllerr transactions, and (2) amounts
L to the trade.

Mo person shall bie deemed a bona fide agent  of a
Bidder if such person 2cting as a® purcha Aot o
Ehe  FPurchasar herundse s affiliated by awnership ol
marnagement tiles w th the Eidder W]y & cost
reimbuwrsemnent bhasis.

1

2.20.BOQKES AMND _RECORDS

]

The Ridder shall maintain adequate bocks and records
shoawing and  cupporting transactiongs urdar or in
cornwection with  thise Contrac in accordance  with
ganerally acceplted accounting principles.  Thess books
and records shall be made available Yor ingpection and
autdit 3y 1D ot ihs authoriced agants or
representatives during  the Contract term and for &
priod of five 9 vears atls fimal pavments under the

Caontract.

G

ZLELLDEFEINITIONS

A.

.

The tera "Fro

an the same az "Contract”

al? shall o
under any proposal accepted by the Furchaser.

The term "Furcha "or "uner" shall mean Empreca
Maclional  de Eloctricidad, D.A.. or their duly
avtharized repricsentatives.

The Larm “Projoect shall NE AT the &
Electrification Froject in El Chapare or portiong
thetreof:

The term "Bidder" as used herein refere to the party
or parties fuwnishing the digtribution line materials

and equipment or zervices as specified.

R0 -


http:author.iz
http:Purch,.er

G.

Divisicn [ - Invitation for Bids
FART_S = BIDOER'S FROFOSAHIL

= used herein
facturing the
complete or in

The term "Manufacturer" or "Supplier” a
refers  to the party or parties manu
materials  and equipment as zpecified,
part.

The terw "Completion of Delivery of Materials" shall
mesan tull perfor;mance by the Didder of thos Bidder ¢
obligations under the Bidder ‘s LuntrarL and all
amendments  and revisions thareof sxcept Ln

Bidder g

oyl t1ones 11 reenoct o Roelease o LIGH windesr
Clavss Z.1%, "faelease of Liep" thereor and other final
document =.

The tera  "&ID" shall ((=1=1n} the  USAID Missizh  to

EBolivia, sEtican Enba
Umited :

certeal

2 La Faz, Holivia ar  the
ROEncCY o inter nutlunul Devel opment
in Washington, D.

all mean the same as "Bidder"
Sk =

S

The term "Contractor" sh
under these Contract Doe

23S COMMUMICATIONS &nMD NOTICES

Al

Fiu

.

All afficial notices, reguired or permissible herunder
shall Bbe wvalid anly  in Wwiting, and they may he
dalivers in  person, by telegraph, by cable, or by
registered mail. Thay shall be delivered hto:

Furchasers

Empress Macional de Electricidad, S.A.
Subgerencia de Distribucion

Calle CDlumbLm Mo. &36
.. Bo

CuLhmbﬂmGE ~-Iiglivia
Télsy Address: 5251 EMDE RY

Cable addresse

In the event all or part of this Froposal is

accepted, AID will open the Lwl'rr of Commitment
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Division [ - Invitation +
FAET 3~ BIDDER™S FROE

provided in Fart 2, Clause .15, "riethod of Favment .
in favor of

3D TRAMSPFORTATION INFORMATION

e Inforsation  on land transportation betwaen
ardinary  Forts of Entry and Points of Destination  in
Bolivia i= eupplied in Exhibit "Jv.

B. Thwae
bean

he uzed for estimabing puposss) [REERE=

Trom Talthful privats or official
sowrces  in aeffect in December 1985 and are rurni shed
to izt Bidder in prﬁpmrlnq hie proposal. EMDE
aseumscs no responsibllity for the acouracy  of sueh
inFormation.

(A This Fropozsal ig volid unlese it i¢ accepled bvw  the
Furchaser  within  one hundred and bwenty 120 davs
atter the specified Bid Opening Date.

SOA5.CONMTEACT
A. Upon  acceptance of thie Froposal, the Froposal  shall
becoms the Contract and the successful Bidder shall be
the Contractor, and all references in the Proposal to
the Biddeor shall cpply to the Conbractor.

E. Refer to Exhibit "1" for Form of Contract.

TCEALEXTENSTION TO

A.  Each and all of the covenants and agreements contalned
in  the Conbrackt effected by the acceptance of s
Froposa shall  extend to and be binding upon  the
suCccssTors ot bhe parties hereto.

Ey:

Title

ATTEST;

nre
=52
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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 34.5/19.9kvV 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 ccistruction 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 for each and all Schedules.

1.3 OBTAINING BID DOCUMENTS

A. Drawings, proposal forms, specifications and centract 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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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 o both the
subprojects ie Fus. S0.00 . :

1.4 FERE-BID COMFERENCE

1.6 SOURCE_AND_DRIGIN

HINATION GF

A pre-bid conference will be held in the offices of Enpres:
de Electricidad, S.A4. (ENDE) at %00 (zero nine hurdeed Howes
20) daye prior to the specified Eid Receipt Date +ur +inal
clarification as to ambiguities or other difficulties in the Bidding
documents. I+ appropriate, addenda will bes made part of the bid '

documnents.

Macional
i, thirty

DDING _DGGLU

e
{1

t

The Bidders shall make and shall be deemed to have mace a caraful
examination of tne Froject site, drawings, specificaiions ar:d the bid
documents. The Eidder, when submitting his Fropasal , guaranie that
he has complied with all Lthe above investigations, including Lhose
necessary in the field, that he is aware cf the relal ve conitlions he
will encounter during the worlk's peformance, of the responeiibility,
quality and guantity of same and of the Mecessary requlramen for the
Contract's proper erxecution. Submission of a Froposal for ths ‘
Froject, on the date indicated above, will be considered conclusive
evidence that the Bidder has made such investigations and is
acquainted with the conditions indicated.

The Agency for International Davelopment (AID) has granted & Loan (AID
Loan Number S11-T-0a7) Lo the Government of the Republic of Bolivia to
aseist in firnancing the Rural Electrification Frojecl in El Chapare.
In accordance with the condions af the AID 10AN Agrecment, all
materiale and related =ervices comprising this public bid will have
their sowrce and origin in the United Stales of America and "selected
free world countries" as designated by AID Geographical Code 941,'
including the Republic of Bolivia (See Exhibit H).

With respect to equipment the origin thereof is the country in whi&h
such equipment was mined, grown, or produced through manuwfactuwing,
processzing, or assenbly: the souwrce thereof iz the country or
territory fron which such conmadity is shipped to the borrower
country, except thal when equipment or matoriale are cshipped to the
borrowar country fraom a free port or bonded warehouse in the form in


http:equipm.nt
http:r'eSpon.ar
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which rocoived theroio, sowce asans ©he country o territaory from
which equigmznt o e “1al was =hipped to such fireo port o bonded
warehousa, except Lhat if the cguipnent or mateial iz locited in the

borrowmer cauntrv att the tims of {ts puwrchase for Lhe project
; =} .

y souuce
means the torrows countery. i produced commodity shall be doomed of
barraowar—country Qrigin if = result of such Mmaruef actuwring,
proceseing, or assombly in borrower courntry, a commnercially racoqnized
new camnodity resullte that is subs antially different in baszic
charactericgltice or in purpose or utility from any of its 1aported
cempanenls, ltems of equipment or materials which ara narmat iy
inmorted Yor sale Lo mest a aeneral demand in the Corrower country for

A

the item shall be Jdeomed of Lborrower cowitry oriain Do Loy
. 9

1. They have beon locorted Yrom the United State Dtuﬁf ?4i Code
countries Tor commercial zzéle and in the o 2o
machinery and veliicles, "aesale value doos mct

Fus, .

per tlhem, pre

¢ :
. that the laltter value te. riction may
waived by AL on A case 4=

s@ Baziz when it is satisiioed that
ehicles involvod have not Timply
Lthe United Stabtes bob are arntually of
do total veluwe limitation is placed on the
purrchaze of mabtoriale, sapelies, and boals Lagce tod Froag :
Uriited States or olher %45 Codo Counmtries ana avallable §io

off-the-shelf procuromnent in bhe bosrowor CountiaTy erae

the C!L!Uin"ﬂl’ﬂ(v_-"l‘"x*', =Tl RS WRTE Wiy o O

been orams-ahiipped Ehvarauai

United States origin.
f

—-

[" —

Howhe
aggregate amow.t of local curaency financed b, ST0 for Lo project
as a whale.

2o That 1§ they have boen Laported from GID Gecoraphic Code 935 (See
Exhibit "G") souwrce odtside the United States, the tatal invoice
value ol any single transacticn does not euceed the local currency
equivalent af Fus. SO0 and the total purchase value of all such
tranzacticons does not excesd fus. S50.000 in local currency
equivalent or five percent (37 of the total AL loan, whichever
is less.

i

No produced commodity whether of United Shtates or borrower cowitry,
source and arigin sliall be eligible for ALD financing if zuch commnodit
contains any componcernl from a Communist Block couritry (i.e., & contry
nédt specified in AID Geographic Code 235).

No produced commoditv s=hall be eligible for AID fimancings:

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

<+ Such components ware acquired by the producer in the forw in which
they were imported: and.

3. The total cost of such components (delivered at the point of
production) amounts to more bhan fifty percent (S50%) of the lowest
price f{excluding the cost of ocean transportation and marine o
insuranca) at which the suppliear makes the cominadity available for

#port sale, whether or not financed by AID. Componerts from the
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othetr eligible souwrce contries and from Bolivia may bo
without limitaktion in applying this percentage rule.

No produced comacdity shall be elegible for AID Jinancing A7 such
commadity has been transparted to the borrower counnbry:

1. "Ry transportation medium owned, operated, or wider the contral of
any Communi=st Elock country (i, e., & country not specified in AID
Geographic Code 935

2. On a vessel which AID, by writtern notice to EMDIE, nas designated
as ineligible,

U

Z. Under any ocean or alr chartor whicl has
approval by AID.

In the case of insurance, source and origin means the counbe
such inzswance is placed. Ingurance shall be desned to boe placed in a
Qiven country wanly if gavment of the irsurance DIEEml Wi Lo g to an
insurance company office located in such cauntry and ths insurance
policy ieg issued by an office in such courbry.

v oin which

i
i

In the case of delivery sar vices, souwce and origin moans e country
in which such services are rendered. With respect Lo ovean e air
freight, it means the flag of the carrier vessel or alreratl i,

In the case of incidental sarvices, source and origin mears the sourco
of equipment to which such servicas r

Certification of Souwrce and Ori gin shall be included with each invoice
in the faoram attached heretao (SCQ Exhibit A.).

AID sourcs and arigin rul cs apply to procurement of zquipmsnt of the
Contractor as follows:

1. To eguipment to be incorporated in the Subprojects or of herwise
transferred to the Purchaser including spare parts for bthe same,
€.0., "included commodities" in the menner and to the zrtend as

Tompecified neroin before under "Sowrce and Origin.".
2. To equipment not Lo be incorporated in the Subprojects o

otherw.ze tramrsforred to tie Furchaser, e.g., "“Cantrackor owined
comnrodi ties,"” in the manner and to the extend as speciftied belaw:

a. Equipment ownesd ar leaced by the Contractar prior to the
opening of the bide for the Contr et shall rot be subject to
AID sowce and origin requiremants; haowever, in no avent may
any @quipment be utilized in the Subprojects unle the source
and arigin thoreof is a country or countries included in the
ALD Geographic Code 935 (i.e., is not of Communicst Elock
source or arigin).




1.7 SHIFFING

AID
if:

i.
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Loan funds may be used to pay freight and insuwrance costs only
Goods Yinanced under this loan are transported by flag carriers of

countries included in AID Geographic Code 941, and Bolivia, and

The inswrance is placed in Rolivia or a country included irn AID
Geographic Cade 941,

regulaticns, as

e

tated in the Loan Aareement, are as follows:

Goods procurad from a Cade 941 country and financed undasr the Loan
may be transported 1o Bolivia on tlag carriers of any cotntry
included in Cods 925 af the AlID Gewgraphic Boolk as in e fect it
the time of shipinent.

Unless AID shall determine that privately-owned United Shates flag
commercial vesszels are nol available at fair ancd FPR&SOMS rates
tor cuch vessals;

a. At leazt 4fidty percent (S50%) of the aross
goods financed under the Loans amd transported an
veseels from United States ports (compuled zeparately for dry
bulk carriers, dry cargo liners and tankers) shall b=
transported cn privately-cwned United Statvs~flag commercial
vessels and at 1ea5t tifty percent (30X) of the graozs freight
revenue generated by ocean shipments of Code $41 aoodg
financed under the Loan and transported on dry carge liners
from United States ports chall be paid to or for the benefit
of privately-owned United States—flag commercial vaszals: and

Lannage

b. At least fifty percent (50%) of the grogs tonmage of all Code
Q41 goads financed under the Loan and transparted on ocean
vesesels from non~United States port (computed separatel v for
dry bulk carriers, dry cargo liners and tankers) shall be
transported on perchly owried United States-flag commercial’
vessels: and at least fifty percent (S0%) of the grass freight
revenue gene-ated by ocean shipments of Code 41 goods
financsd under the Loan and transported on dry carga liners
from non-United States Forte shall be paid to or for the
benefit of privately-awned United States-flag commercial .
vescelcs. Mo such goods may be transported on any ooczan vessel
or aircraft (i) which AID, in a notice to the barrower, has
designated as ineligible to carry ALD financed goods or (ii)
which has been chartered far the carriage of AID financed
goods unless such charter has besn approved by AID.

Marine inswance an Code 941 goadzs may be finamced under the Loan
with disburzements made pursuant to Section 7.01 of the Loan .
Agreement, provided (i) such insurance is placed at the lowest
available competitive rate in Rolivia or in & country included in
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Code 941 of the A.1.D Gesaraphic Code Fook az in etfect at the
time af placanent, and (ii) claime thereurnder are pavable in
fresly LDHletlblG currency. I+ in connection with the nlacement
of marine insuwrance o shipments financed undear United States
legislation authorizing assistance to other nations, EBolivia, by
statute, decree, rule or teaulation, favors any marine insurance
company of any country over any marine insuraics COMmpE
authorized to do business in any stabts of the United Statos of
America, Code 941 goods +inanced under the Loans shall, Jurinag the
continuance of such dizcrimination, be insured against marine risl
in the United States of Smerica with & company or COMp e
authorized to do marineg insurance business in any state of the
United States of america.

&
=

from
incident

4. The borrowser ehiall inewe, or cause to be incwred, ald
Cade 911 countrics firanced under the Loan against eiz
to their traveit to the point of their use in the Project. Such
inswrance shall be {sowued upan taraz and conditions consicstent
with soand commerci al tractices, shall insure the $ull value of
the gouds, and ehall be payacle in any freselv convertih
CUP T Enc v, Ay dndennd Ficaltion recelved by Ve Dorrowe,s
InsEw amags all e weod to replace or Frefiailt @y mgd '
o an; s af Lhe goods inswed orF shall be wsod T

bart Live replacenent or repair of such gorads,

usad {ur Cepavienlt of this Loan.  Any such Fenplacemont o

their sowce and arigin in countries included i Code

AID Geourapliic Code Bool as in effoct at tho time orde

placed or coniracts are entered into for such replacems,

ehall be otherwizo subject ta the provisions of thic fge

mder such
damage
e the

Suppliers will make erary affart to ship goods an L. 5. flag ::rrierc
and i+ such carriers are nol available, on flag carricrs of countri D=
incladed in ATD Ge iraphic Code 941, Althaugh permitted, flag
carriers of countrics included in AID Geographic Code 925 should be
usad only when those from 941 countries are not available. The
supplieaer must oblain perilession from ENDE when he plane to wse means
Caan bransporbation other than U.S. flag carriwers.

af o

Sixty (&ﬁ\ devye pricr to the date specified hercin for opening of
bide, each bidder shall submit qualification information.

c
Such 1n{mrmatiom shall be submitted in & sealed envelope mal-heds

3
3
i
pus
s
[t
i
-
3
a

tian Information
trification Froject

Fregualific
Chapare Flec

(Mame of Bidder)
This envelope shall contain the following:

a) State&ment of Qualifications as per Exibit D.
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b) Bolivian firwms presenting proposale of their own, or acting as
o 4

representatives of foreign firms shall present:
- Documente certifying the legal existence of the firm.

= Certificate of compliance with taxes and Tripuktes {(bulvencia
Tributaria;.

- Certificate of Fiscal Solvency extended by the Contraloria
General de la Republica.

Certificate of inscription in the Direccion de Comai-ciao,
Ministerio dwe Industria v Comercio..

- Certificate of inscription in the Camara de Industiriss or
Camara de Comarcic.

c)  Foreign firme shall present documentation relative to ite

constitution, duly legalized in their coauntery o arigin.

cl) If applidable, a legally documented agreement of ociation or
et of Intent between a foreign company and a Bolivian

Company.

@) Detailed resumss of the probable comstruction superintendent and
any supervisaory personnel expected to be an site.

) A preliminary construction schedule on the faras supplied herein.
g) Other formalities as required by these Bidding Document s,

Following analysis of the gqualifications of the prospective Didders an
approved Bidders lList will be prepared. Each prospective BEidder will
be notified not less than forty five (45) davs price to the date
specified herein for opening of construction bids. Such notification
hall be by telex or cahle. PFidders rnot selected meay appeoal the
decisian bv presenting additional information. Suech appaals will not
alter the date of bid opening. Mo Bidder whose qualifications have
not been approved by the Furchaser prior to the bid cpening date shall
be eligible to prezent x bid.

In consideration of being permitted to submit his gualifications as a
prospective Ridder for review, the relevant EBidder waives any claim
against the Bid Commitee, AID or ENDE that might arise with respect to
their decisions as to a prospective Ridder ' s qualifications. It is
understood that the docisicn of ENMDE and AID, with respect to the
qualificationsg of any prospective Bidder, is final. A prospactive
Bidder will not be caonsidered qgualified by ENDE and AID unloes he
possesses reputatian, ability, cxperience, qualified personnal,
availability of equipment, and net current assete oF working capital
surficient in the juwdgment of FHDE and AID to rendar it prabable that
he can satis{actorily executs Lthe Contract, should it be awarded to
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and weel hic abligations therein incurred.

The Ridder 'z construction piropasal shall be sabwmitted in a seal ed

envelope mairked as followe:

Fropozal for Construction
Chapar= Froject

(Mames_of Bidder)

Date and Time of Rid Opening

This envelopa shall cantain the following:

a)

b

g3

The Ridder 's Check List (Fart. =, Division Ii.

The Ridder s Frapasal in original and three (3 copiss on the
| y 3

forms supplied Merewith, with attachments as el red,

The Fropeosal Frices, in ariginal and three |
#xblained in Clause 1.8, Fart. 1, Divisian I

The Bid Bond (clause L.11, Fart. Ly Division 1.

Im preparing proposal, the Tollowing instructicns wee of fered:

1.

Mo alterations or eraswaes shall he permittoed, wileses made hefare
submission of the proposal and initialed and deatod.

The proposal shall be signed in ink by the Didder or his ,
authorized representative with Ris full namz, title and business
address typed or printed in the ERAIes proviazd,

te, Anner A and

All pages of Form of Froposal, Froposal Frice i
Annex B shall bhe sigoned. The signature or signatuwres st the end
of the proposal form shall be duly attested by an authorized
Nebary Fublic fram Bolivia or authorized MNotery Tublic in the
cauntry of origin and certi<ied Ly the relevant Holivian
Consulate,

If¥ the Bidder is a partnershio, lhe proposal must be signed in the
partnercehip mame by a partner. I+ the Eiddar is a carporation,
the propozal must be signed in the corporate name by & duly
authorized officer and the corporate seal affisxed and attested by
the secretary of the corporatiarn.,

Fropaosals ¢hall b2 in the English languagi.

According to the requirements of the tolivian Law, stipwlaled in the
"Decres Mo, LO120" dated Februsry 2nd, 1973, all Gidders shall includeo

with thelir proposal: (i) one szheet of S

1led Faper of current nominal

value for each sheelt of the submitted Fropogal Forms, and (ii) Legal
Stamps, for a nominal value of one per ten thousand (1/10.000) of the


http:authri.ed
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total amocunt of the Fropos.

Instead of Sealed Fapar and Legal Stamps, the Bidder who cannot obtain
these may comply with the egquirenants of this Clause by isswing a
check for an amount equivalent to nominal valws of id Bealed Faper
and Legal Stamps. For purpose of converting #h. (Bolivian Feang) to
#fus. (U.5. Dollars), the ichange rate to be used shall be the
afficial rate standing at the date of submissian of proposal.

Thise check shall be issued in U.S5. Dollars to thoe name of Eopresa
Macicnal de Electricidad, 5.A. The above mentionsd swn will not be
reimbursed to the Bidders.

RO

The Bidder wnderstands and agrees that the varioues items on which bide
are made in this proposal are on a unit fixed price basis unioss
gscalation is oltherwise provided for in this Invitation.

The unit vixed prices of the fFropogal Frice Sheets chall inclode any
direct and couplemcrntary of
e

Faes and any other erpenses whior ave aol

separated and especially provided for with anccher 2 [t is

understoad that the Contract’ s unit fixed prices will likewl include
26 for which payment has not

rarated and especially determined with another price. It i=

understond that the Contract

Contractor ¢ general

i

“sounit fixed prices will compri oo the

; which have been predetermined wilh a
special price in the Fron Frice Sheets as well a3 the orus not
predeternined including Contractor ‘s utilities.

With inclusion and withouwt limitation, the principal items o which
compernsation is included in the Comtractor ‘s prices ares

1. Furnishing of all necezz
by the Furchassr.

oy equipmnent and material not fwrnished
p L p

2. Transportation of all egquipment and materials to and on the site.

3. Installation, matntenance and aperation of all necescary
installations of the Contractor at the project =ite.

4. Furnishing of all common and specialized labar.

9. Depreciation of all machinery, selting up installations,
congltruction instruments and ali other Contract construction.

&,  Accessory construction dzpending on the site’'s physical
conditions.

7. General organizalion and construction superintendency.

g. Fersonnel administration.
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9. Adequate moazu nt preveniion.
10, Inswrance required by thizs Contract and cost of all guarantee
bonre.

11. " Imsuwrance costs to cover ricke such as fires, carthquakss floods,
ightning, or any fortuitous case that could harm the project as
well @ the machinery and the Contractor's appliances during

Lians,

construction a3 indicated in the Gareral Condd

12, Expenzes {for proliminay conetruction, provisianal housing,
faeding and modical asvishance ko bhe parsannel y provi stonal ways
at the site arnd mainbenarce coste of any ¢quioment, matzrials or
places to be weod duering e wenrbos

13, Gerneral exponses related to the contractor ‘s wain officoe
organizalion,

4. Study of =11 detailed dravinos and relevant calculations am
speciiied in the bidding documents.

The wunit figed pircos for Jabor o 2Quipaont and toeaeos

matarial and thae evbended price for Labor, @quipmnnt aryd
transportaticon and matorials will be sepnairatod i
confarm with the {format of the Fropozal Frice She
All prices will be expressed in $U.S. L8y Dolla

P P I I
e mlade

Favimart for mate tals, equipment and transportabion and ;
in Bolivia will be made in Bolivian Fe coE in an amotint equil v
the unit price in dollars ac the oficial exchangs rate in—?mrce at the
Lime of At. Fayment for required caulpment and transportation as
weell as superincendoency and specialized bype labor procur
outside EBEolivia will be mads in U.S. Lullars.,

The accoptance of personnzl - superintondency and specialiced type
labor procured {rom outcide Bolivia as praposed Ly the Bidder will be
subject to the approval by tho Purchasoe and wil ganerally be
~astrictod to the iollowing clansifications:

o

Superintandant:
Engincers
Faoremaen
Equipmant Operatore (Limited to mird muin)
Monthly Fees in dfusz. ‘ Dallars) for this
and specialized type will be precented as
Bidder s proposal. : shall be inclusive and provide far the

Ridder = superintendency and specialired stafs salaries, overceas
differential, social and other be enefits, overhead and administrative

superintendency
Annex v to the

Fean
)
!
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IVISION T IRVITA a
FanaT I-HOTICE apdl INSTRUCTIONS

costs and profit and similar 2HEEns . Thiee o 170
applicable only for thL Limer sbadf is actually the project

i their
to an
listed %ew
additional sta

-

3, I

g] additional

T revuired due
ed construction program or for obbare

the

as a bacig for negolia

This Anmex A of supErintendency and special iz type st +tzes shall
be related with the unit fived prices propoased by tho Biddor in his
Fropozal Frice Sheets and permit the Furchaser (o gaebhe a reloevant
price correlation and comparison.

t

Equipment for holo digging, ovole ereclion, conductor
and transpar *411(J1 reguired for construction
and which will Lo rrrecured in Bolivia oF from
sub ject tn the P r"hﬂdr“’a anpraval.

Coaging, etc.,
the Ridder
& will be

. (Bolivian Feso) far €00
tranzoartakian §f edoin Foliwvia or in dbus. .
procuared From de Bolivia will be orecenled io om0
Bidduer 's proposcel.  These fees shall be 1H(lh~LVH
depraci ation, mulerndnr:, fasl , opoerators
and adiministeativs costy

Reloevant monthl

~Z

R profit, and simli o o
listed will o ﬁpulicadla anly For the time eouwlpment or
transpartation ars act ually utilized on the Subpmroiscte in bheie
respective categorios, I+ additional equipment or Lo ation are
reguired dus to an accelerated pragram o for other roasons, the
listed fees will to used as & basis of negotiaticn fo- additicnal
equipment and/or transgporltation.

-,

This fAnnex B of equipment or transportation shall be related with the
unit fived prices proposed by the Bidder in his Froposal Frice Sheets
and permit the Furchaser to make a relevant price correlation and
coamparisan.

E. In the event of variation bLetween unit price and extended price, the

unit price shall govern.
1.10 WITHDRRWAL OF RIDS

A. Bidz may be wilhdeawn by written requeet delivered to the Furchasor
prior Lo the Bid Gpening Date.  After this date, the Bidder will not
be permitted to withdraw his bid unless the Furchaser does nob accept
1t within one hundi-ed twenty (120) calendar days from the Rid Opening
Date.

A. Each proposal must be accompanied by « bid bond valid for not lese
than one hundred tuwenty (1279) days from the date of the opening of
bids in the form attached horeto, with suretios i;~led by surety
companies or banks and accoptable to the Furchasar, or a cashier's

u

n
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TRIZTRUCT IONS T

st

check, in United Stat ol lara, 3w

ropttable Danking
institution payable to the arder of the a3, 1 an snount at
lesst equal to ten (10 percent of bthe eacdaun bid price
Credit in equal amount and ©imae period, approved by othe
be furniched in lieuw of tho bid b ach Biddsr agrees
proposal chall be firm anc binding each such Bidder anbil a
proposal iz accepted and a salisfactor. rertornscre bond ls Twnlahed
by the swocessiul Bilidder, o for a periad nob to eacaeed oane undr @2d
twenty (120) davs from Lhe date set o Lhe opening of the propos
whichever iz the lesser poriod.

1) =y,

The bid bond will be returned Lo all Didders wihiin siwty (Gl
calendar davs of Lhe Bid Upening Date, ensept thoze the throe (0

lowest reEponsive Bodder s,

~-

Within five (5 cale ; Fuarchasar and Hhe oo oe
Bidder have sigred w2 Cante ik, bid bond wiil ba returmsd

remalning Bidders, The Lid bond of the succe wl omndder o will o be
retw riad by the Puarchaser wiven the Combr

performance bond coel pavinenl Bond bes e Been Feced e d and

o e ey R N
< l._‘;m.-:tl anra G

the Purcihasar,

AL BN

The succeseiul Dldder on each Subproicct shall be roquired o exocute
& additional capies of this Proaposal and bo furnish o perfornance bond
and a payinent bond in sexluplicats in the form atbocled hereho with

suretiez acceplable to the Fwchasoer im a penal Far each bond not
SRV of the conlract price withan

poacoepnbance of bhe proposal. For foraance

I EUp—— g P N N -
thoue iy L‘,’ R CA R

atlher witten naticn of
and [ray Al extend until the corstruction termination
date, O Quaraitaaes sre Lo be 1ssled by surelty companies
or banks ta the Purcihasor.

Should the succsssingd Bidder Fail or refuse to erocute such caoplies of
the proposzl or ko furmish a paerdormance or pavmanlt hond withis thirt.
20 days after i llen notice of e acceptance o the oropocal jul¥
the Furchass-, the Gidder will be con tdered to have abandored the
proposal. Ly thad vvent, the Purchaser shiall be sntitled to enforce
the bid bond in acoordance wibh the terv: ar tg retain the proceesds of
& certivicd check, and the Purchacer may 1n good failh contiract with
anather Didder for the construction of the project, refunding the
ercess, I+ aty, 10 wihich the bid bend or Lachlier s check cicends the
differcnoe betwesn the amownt of oo contract and the amaunt of the

I

{
abandoned proposal .
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DIVISION T IMNYVITATION
FART 1I-MOTICE &NE ITNSTRUCTIO

Foreign companies must bo aswsociated with a Solivian company Having a
minimum af ten psrlwnt (L% of the Lotal Contract value. A legally
document=d agreem lation between the successful Lidder and
the RBolivian firg maitted and approved by the Furchazer not
later than thirty fter award of Contract. '

No firm included on the list of suspended, debarred or ineligible
Bidders maintained by AID will be 2ligible Lo bid individuaily or in a
Joinmt ‘enfura, or bo financed by AID ag & sub-contractor or ctherwice.
Mo United States firms, nar any other firms which is morsz than fifty

0% per :Lnt benevicially cwned by & United State tirm, shall be
@ligible for AID financing if the firm is not in conpliancs with its
gaual comortunity obligaticns under Fuecutive OFder as amended,
and recgulations and orders issued theraunder.

The be awardsd by the Purchaoer with bl appraoval o
Al Will be awarded within ane bhuodesd and Pnenty (120)

ification to the
1 15 congidered by the Furchasor as ble most
advantagous and beneficial to its intereete.

calenc y firom the Bid Opening Date Ly written mot
hlduer .

To be conzidered for award, a bid must be rezponsive to the invitation
and be considered by AID and the Purchaser to me the test of price,
quality, delivoery and completion date of project. The award shall be
mada ta that gqualified Bidder whose bid, responsive to the invitation,
is both ressonable and lowest in price after adjustmaent by
arithmeticel computation to account for any tactor other than price
required or permitted by the invitation ta be considered in the
evaluation of bids.

“in Ll

A responsive bid is one which azcepts all of the termes and condition
of the IFZ withoot raterial modification. & material modification i
orie which affecls in any way the price, quantity, quality, or delivery
or installation dats of @guipment or materials; or, the price, quality
SCOpE, o completion date of conztruction or other services to be
supplied or perforacd; ar, which limiks in ANy way any
responsibilities, duties, or liabilities of the Bidder or any ightsg
of the Furchaser or of AID, as any of the foregoing have been
specified or defined in the invitation. The Furchoases may wailwve any
minar informality in a bid wirich does not consbtitute a material
modificaltion.

i~ \n

The Furchazer resorves the right to acceplt or reject any or all the
proposals 1f necessary or siaply conveniernt to its The
following factors considered separately or jointly, may bu cause for
rejectiaon of a proposal:

S
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STV IETON CTOM TD BRID
FRRT I-NOTICE CTIGHS T oInner

1. Completion time Longer than

for any sulbiproject.

2. Claims or arbitrations peEnding with the Furchaser

E. No Bidder shall have the right after the bid clusing time to change a
bid which is unresponsive in order to make it razpansive or ctherwise
make any changes in the bid.

ADBENDA, TELER! ERERRNS

fe Any modification of the bidding documents, prioe
will be issued by addendum ard appirovizd by the Fuw
copy of same will delivered to each Bidder.
confirm in writing ki 2iplt of ®@ach addenda b

registered air mall le .

t

4. Bidders request, dn writing., not dess thoon ity (30) dave before
the date of the bhid ope nireg Feom the Furchesor s 6 wu FIRET BTy
interprelation or correction of any  ambd Lrrgs
in the bidding docunentsz., Such interore

i i tiog i e lettor wniah will lw sont oy

b to each Btdder recarded as having vencet ved Lo

of hidding documnente.

Lr Error
will bhe

NIRES (WEE

] PARRIIT:

d

Co  Any addenda, amendnent or revieion to this Motics and Instructions to
Bildders shall be sent by certitied air wmail to all ATy tive Bidders
of raecord not less Lhan bwenty (20) days prior to the tine amd date
set for the opening of bids.  Such addendea, amendment or rovieion muel
be considerad in the bid and shall be Pprogerly signed and retuwrned
with the proposzal.

o. elegraphic bids will not be considered, regardls of whian received.
”uleLLaLluH of conmpleted bids wade by telegran ar cable and receiwed
prior to the time of the opening of bids will Le evaluated only in the
form received by the Furchaser, regardless of transmittal errars.

LATE.

i3

Lijg

o

-

A.  EBidders ohall a wiw &ll responsibility for the delivery of propos
or modifications thereof to the office of the Furchaser prior to the
date and Uime set for the opening of proposals, & late bid will nol
be considered even though it became late because of factors soayond the
bidder ‘e control, such as delays im mail handling, telegraphic
trangmie51on or customs clearanca. A late bid will be considered only
when sach bid is received at Lhe place designated pricor to award and
when the scle cauwse for it becoming late is due ko mishandling on the
part of EMDE, itz eaployes =, Groagents,
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DIVISION T TMYITATION 70
FART T-NOTICE Al INSTRUCTIONS

A. The cost of Comsular Invoic or any euport licences or taksos i
by the souwrce country or transportation taxes of any kind shall be
obtained and paid for by the Contractor.

A. ALl materiale specified to be furnishec and delivered by the
Contractor for the purposes of this Contract shall be exenpt from all
import duties and taxecs. Any such costs billed to the Contractor
shall be paid far or otherwise ligquidated by the Furchaser.

A, Contractor shall prosecute dilligently and comple zonetraction of a
Subprajiect in accordance with plansg and specifications within 180
calendar dayvs followming the commencemsnt date of that Subproject.

& No  sumount riting a discount, credit or similar allcwamco nor  any
Fayment o benefit in the natwe of a kickback shall be paic ar made
in connmection with any tran

wction under this Contiact.

sions to boma fide
tons do not excesd the lesser of:

B.  The Contractor szhall be entitled to pay commis
agents, provided such commi

L. Amounts customarily paid for such services in similar
transactions.

2. Amaunts customary to the trada.

C.. No person shall be deemed a bouna fide agent of a Contractor i+ such
person acting as a purchasing agent of the Purchaser hereunder is
affiliated by owiership ar management ties with the Contracior on a

coslt ar reimbursement basisg.

N

A.  All official notices, required or permiscsible hereunder shall be valid
only in writing, and they may be delivered in person, by telegraph, by
cable or by registered mail.

They shall be delivered:

To the Purchazor: fAltention Gesrente General
Empresa Macional de Electricidad, S.A.
Caszilla Mo, 565

Caochabamba, Bolivia
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Cable address ¢ BMNELECTRIC, Cochabamba, ®olivia

To the Bidder

Cable aadress

1. 24 aDDITIONAL IHFOR

.,

A. During the

ariod hetween the bid opening and Contract
Furchag:

ves the right ko request that Bidde
subsequent information and claritication.

pravide

4. All mate £ &y wnecidf I, el Wy o be inet
the corst wckian o tlys Forrni sl the Py

Such materiale will be : Furchs
inventory hy the IHWLFd z the fnrﬂgm sil
Cochabamti..

Wi ch acos
e

=

e malteriale, the Contractor will

E. After re eceipt of Furchaser ‘s furnieh
for the propor Famdl ing, sacuwlty, warehonsi ng  andg

bhe responsible

relevent corntral of meCur e sl accounting of Furvh Twrrid shed

materialase . . Thias includes coordinating matarlal £ 1o

requirencrils of the project with the Furchaser to orswe b [ Sfa o
o — U e f

execution af the (00 Tl SO

.28

A, A1l construc including attachments to wiisting poles and

dane with the lines de-enargized.

line cranges

1.27

A. Furds will be primacily from AID Loan S11-T-047 and local
contribution. Fayasnt by the Furchassr to tha Contractor 211 typa
labor, equipment :nd tranzportation and material procured in Bolivia
will be madz in Baitivian Fesos.  Fayment by the Furchaser ta khe
Contractor for superintendent and specialixed type labor and equipment
and tranzportaticn nrocuwred oukside of Golivia will be made in U.S.
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1.29

1.30

Fage—17-
DIVISIOH T INVITATION TO BID

FaRrT I-NOTICE aMD INSTRUCTIONS TO LBIDDER

Dollares.

PURCHASER 'S GUARANTEE

A. The Furchaser will furnish all materiale for the constructicn odf the
Froject as specified in the LList of Materials., Such materials will be
available at the Furchaser ' s warehouse or other locations as apecified
by the Furchaser in the pre-bid conferoncea.

B. Line extensions rot called for in these documents mav be orderec by
the Fuwrchasaer in wrriting, for each individual case e in a general
groupiing.

L

(3

-

Co TPurchaser cortifies that all easements and right-of-way have been
abtained {rom the owners of the properties through which the project
is to be constructed.

D. All surveying and prelinicary staking of the 1ineso avee besn
Vs ] F s
completed. Final staking will be campleaeted by the furchaser in
advarnce of the construction forces.

. Frampt payment faor the consbiructian of the Prajescht will be sade by the
Furchaser.

F. If the Furchaser shall fail to comply with any of the undertalings
contaimned im the foregoing representations ar if any of such
representations shall be incorrect, whe Contractor shall be entitled
to an extension of time of completion for a period aqual to the delay,
if any, caused by failure of the Furchaser to comply with such "
undertakings or by any such incorrect reprasentation, provided the
Contractor shall have promptly notified the Purch: Foin writing of
its desire to extend the time of completion in accordance with the
foreqgoing, and provided further that such extension, if any, of the
time of completicn, shall be the sole remedy of the Contractor for the
Furchaser s failure to comply with any of the foregolng

sations,

A. The Contraclor warrants that his proposal is made in good faith and
without collusion or connection with any ather person or pErsons,

A. The Contract to be effected tpon acceptance of the Froposal shall be
deemad to include the antire Agreement betuesen the parties thereto,
and tho Contractor siall not claim any modification thereof resulting
from any rapresentation or promise made ate any tims by an agent,
office or enployee of the Furchaser or &y other person. A

\J|
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June 1, 19864 Empresa Nacional de Electricidad, S. A.

- O

Ing. Claude Besse

Gerentoe Gerers
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FART &»iTDRVl oF CDIH*H‘CT

4.1 QFFER_TO_CONSTUCT
A. The under<! yrned (hercinafter called the Bidder) hereby proposes to
construct distributicn facilities for the rural GlEutrlflLathﬂ
project en el Chapare, executed by the Empre Maciomal de
Electricidad, S.A. in accordance with the terme and conditions of the
Froposal, the Flan:z and Specifications and Construction Drawirgs and
Technical Specifications g hereto and made & part hesra far
the prices hereinafter stated.

4.2 DEBCRIFTION OF CONTRADT

& The following parts =hall constitute the Contract, all of which are
included in meaning of term "Conkract Documants" as wsed haerain:

Divieion 1

i. Notice and Inctruclions to Didders.
2. Ownear Furni shed Material s,

Z. Bidders Chech List.

4. FRidders Froposal.

S Mumbered Addenda issued to the invitation.
6. Form of Contract.

7. Bid bond and Ferfo. mance LBond.
Divigian IfT

1. SPC'( ial \_)IJ»C cifications.

Divieion I11

1. Technical Specifications.

Divisiorn IV

1. Contract Drawings.

2. Exhibits.

A. The Ridder certifies that he has careful ly eramined the Contract

A
\\) \
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therat

person to whom

who i,
wment e .

e - and

I g Contracl Doo

items licbod in &.59% aba Ve

mean e br;r&aa bMazional de

Electricidad, S.a4., Cochiabamba, Bolivia, Soulh fAmerica.

"HIDY wihall mean the Agency for Intermational Devel opment .

11 " i~

"At the site, o
"prescoribed,

pressions

"ab the place,
"specified,” "appe o
cshall mean:

the project,"
imabe"

"required, "
and other similar

‘,
[EH

a. The localtion where of this Contract

i to be completed.

Lhe proieclt construction
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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",

"Engineer" shall mean the *echnical representative of the
Purchaser, who 1is entrusted with the general supervision and
direction of the work.

"Local currency" shall mean Bolivia's own currency: the Peso.

"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.

"Total prices" shall mean the prices established by the Contract as
total payment for the work performed without depending on measured

units,

"Unit fixed prices" shall mean the prices established by the
Contract as payment for each measured unit of the work performed or
material furnished.

"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.

"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.

"Foreign currency" shall mean the United States Dollar ($).

"Project-or work" shall mean all the services to be supplied by the
Contractor in agreement with the Contract Documents.

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.

W
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DIVISION I INVITATION FOR BIDS
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 Bidder 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. 1If 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.

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.

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,

TAXES

The wunit prices for Construction Units 1in 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.

\e”
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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 Pro;:ct,
These charges shall be included in the Contract unit and total prices.
It will be the Contractor's obligation %o know and observe the
applicable Bolivian labor laws.

Imported equipment used on the Project shall be exempt from consular and
custom duties as established by Bolivian 1laws. The Contractor's
equipment for rendering service during construction will be admitted
duty-free under bond approved by the Purchaser. If the 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.

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
more than plus or minus 15%, and the 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.

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

W
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o FRRSE GG

oy the Cuner aiber ralice 1o wWod bing oF af the Conbtract by
the Owner and AID and mobice inweribing from the Bidder that mlhe
Bidder has sufyicient parsonnel sod oquipmont on zite to W ant
commencament crnd continuation of consitruction, Luat in no vk will
the Commerncement Daleo e 1atbers than &0 calendar doave after dels of
approval of the Contract by the Ouner and AI0. The Bidder Su-ther
agrees toa prosecute diligently and to complete construction of each
Subiproiect in stiict accordanaea with the Flans, Soecificaticms and
Pealendar dave Studing Surdave)

@ Bidder will not
Wirg nar Lo norform
rorain,

Comstruction Drawings within 180
aftar Cammenconsnt Daleos Fiaped e
be requirsd Lo dig holos,
any constractian an cuch dacees wtien L Bl Judigimenl of bhe «714r1'

d, howeave
.
1

Y- nTal R AW (S R

L pa

or wind, or the resulis of rain o Wi, maks U rwnracticalle to
pErform any operabion of constraction and Lo the L Lime
ltost due bto thoe condilions oo wei bing by
e Ouiryey Lhe time of cannlobion cet out above will be vrinfod 1oF
k] i
the Biddor mal: A itton Eherstor Lo the Quhor ae sl ded
i

ey

in I S

Fibed beorein and

wall be culende
]y

Th ior o Tonsbtructi on
period of

Besyond Lo conivyol cand wii et it Yanllood the o,

time o+ o G W] 1 e

cdue wsraloe

Sy reasanabl e del sy wiich

af God, fires, §loogds o Iraciliiy be abtain mat
i ¥ wite resoascl to tte thic Gmer iz

frovided, however, thalt no su mibensian of fime
for completion shall Le granded the Bldder unlecs witiic Ler {100 dave
At ber the happening of ANy event relied upon by the Bidder §op such an
extension of time the dder shal I have made & ¢ T
wititing ta e Qe and provided for bR that no delay in swoh time
of completion ar in U e e Ty of the work which results {rom any of
Lhe above causese excmpl acts Or omissions of the Cwnner  shlal

raesult
in any liebility on Lie o+ the Owemoere.

cpies o ther

-

The =

Quance of construckicn shall be as wet forth bhelow, the nunbers
e names being the dosigoalicons of exlensions or ar e (her i nat ter
Called the Subprojects) cosr- gEponding to the noplasr OF Naie shown on
the maps attached herolo.,

I+ both Suhprdjucts are awarded to the same Bidder, Subproiect a shall,
be sharted i - Bubproicct B shall cammence no Later than 20 davyss .
. Sulnpe il A Bubprodeot & ehall be constructed fram Villa
Tunari ta hlmnrn Subpraoiect & shall be constiructed from Lhe
Chipiricri tap towards the nor i,

at it

The Quner, with tle appraval of AID, may fren Cime to time during tha
construction of the Frojeclt make such changes im, additions te oF
subltractions from the Hleans, Specifications, Conziruction Drawings

st of Materiale and metuence of conetruction oravided for o in ghc
previous parageaph which ares At of the Contractor = Fropozal as
conditiang mav warrant : Fravi ded, however |, that if any change in the
construction to be done shall require an exktensian of Cime, a
reascsonable extension will be granted i+ Lhe Gidder shall |'l|rZ"1 Beoa
written request therefor ta the Yener within ten (1) days attlor any
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Froject. The Cwner and &10 shall have the right to

payrolls, invoices of materials, and other dats amd recarads of the
Bidder and of any subcontiractor, relevant ta the construction of the
Froject. The &idder shall provide all reaasanable facilities :
for such inspectian and lests anc shall maintain an affice at tqu cite
of the Froject, with telephone service whors abtainable ard abt least
one ofrice cuaplovie to whom dicrections and ingtructions of the Ouner
may be deliversd. Daelivery of cuch direcitions or irstructions in
writing to the emplovae of Lhe Budc al suech office =zhall constitute
delivary ta the Biddoer. The Bidder ehall bavie an aubihorioed agant
accampany the Cuwner when $iczal irepectiion ¢ wade ancy 14 requested by

the Gunar, whern any ather inspection 1s wmado.

In tho event that e Charres, o GID ehall detormimne Ulhat tive
CORSTIMELION containg Or mav cortaling L s defecbs, 1t shall be the
duty of the Bidder and the #iddes s surely o sweties to have an
Ingpection made by an enginecr appiroved by the Jwier and  &10 for the
puwrpo of determining the owvacl nature, extent and location of such

defockz.

The: Gwnes may imstract She D dador the work wihalls o i;
ar s for sach neriod e fods as the Ownqr may Jdeaem necessarys dos to

unsultable weather or such ol ber conditions as are considored
unfavarablas for the satlatactary prosecutian of the wark o bacaugea ¢
the failuwe of the BFidder to caomsly with o any of {he provisions of the
Contracts: Fraovided, however, thal the Bidder shall not SWEREMNG ok
pursdant to this provizion withoul written anthority from the Twnor go
Eo diz. The tice of complaebion @inabove sat forth shall be
increased by the nusber of deacva af any such SUEDENSIon, excepnt whon
such suspension is dus ta the failure of bLhe Lidder to comply wibh ary
ef the provisian of Uhiis Cunbract . I the event that work ic
suspended by the Bidder with the consent of the Quner, the Bidders
before reszuming worl: shall give Lthoe Dwner at least twenty-—{fow (249)
hour: notice Lhereot in Wl tirg .

[

~

The acceptarce of any materials, equipment (except awner fwrnd ]
materials) or any warkmnanstiip by the Owner ar tho Enginesr shall not
preclude the subssguent redection thereof it such material s,
equipment, or workmanship shall be found ta be defective atfhor
dalivery o installaticn, and any such materials, equipment of
warkmanship found defective boefare final acceptance of the

construction shall be replaoced or Fomcdied, as the case nay by by and
at the eupense of the Ridder. Ary euch condaenned material o 2ouipment
shall be immediately romoved from the site of the Froject b* tha
Bidder at the Bidder s expense. The Hidder shall not be entitled to
ary paymont hereuwndar so 1lang any defactive matoerials, cgui nment or
workmanship in raecpect to the Froject, of which the Ridder siall have
had rotice, =hall nobt have been replaced or remedied, as the case may
(BYE0




S l7

changed. Such compenzation shall be i lieu of any other pa
the installation and rewmoval of the ori dirmal amit, CLF | e o
replacing wunit is instalied v Pravment for o such new or replacicg amit
shall be made as shawn in bhe final i MR zory . )

No payment shall be made to the Didder or materials ar lakbor ipvelwved in
correctling errors or onission on blhe part of the Bldder which resslé in
construction nol in accordance wilbh the Flaps and Bpecificatior

COMETELCTION _MNOT_IN_F

that whon b is noces

™

The EBidder alco aor
shawn in khe Frope
ol laws,

sal 10 will comsvruc St it

Labor shiall be thoe reasconable cost tler caty Sut o dia ne
L excead an ancun de
te to bthe Lal

Voin the

srndmed byocaloalatineg kb atio aof

; Pabvons
Frvrntshosc Mate
mud tipl

MELEr™ 1 al

T Lhe b
vl v matertales Liecludi Pron GennedT D B
ogquuezabian by btlis o tatien,

Al [’.! Wi
COpaLal Lnvaols

talberia

ECMISION Al Il

A.  The Bidder <hal
cornstant sogpar. |

the construction work on the & Oy e to recelve

A conpelent superintoendent (hereinafter cal lod
the "Supcrintendent) who shall be present et all Yiaes dwring worki Mg
Rutit s where constroci 1o The

employ, in connection wilh the constraction O

shall alan

ion is being careic

T ol Froject
tperlernced and reliaidie foronsn and such g il led wer

requiraed for the various olas

Lonale,
nen ass may hae

erowort to be perdormed. Divictions

and inshructions given to the & Uperintendasnt af

the Bidder

-

Ei L be binding upon

B.  The Dunor rosorven the i abt to o coquire the resoval $oam bhe Froject
i

|

of any @aplo e of bthe Bodder 17 in {.he Jugaginaent af the Gunor swueh
removal a1l be voin order to protect the interecst o tiho
Cuner o The Jwmers oe Lhe SR s Lf any, shall hava the ricint to
. Aumber of its ennlove ariv. b
increaze or changa the amounlt o lkind o+ toals and eqgui praent 1 &b an Y
time the jvoarees of Uhe woerl ehall be wunsatisfaclory to the Cwrer
Supervisor; bt the failuwre o : to give any

chall not relieve the Bidder of 3 te abligatio to
camplots the work wivrhin bive Fime ardd in Lhe manners speciftied in this
Firoposal.

Faculre Y THddor Lo inor oo

-,

Rk

the Ouner o Suparei zor

such dirvoltions

)l ;

e The manner of constrocltion of Lhe Projec
Ll pmeanis 3h
aproval  of

t y G doall mat Erials and
Gl be subject Lo the ime frection, to:zt
anc AID, and the Bidder ahall S nish al
infornation required by the Cwner o by concerning the nature o
source of any materials incor porated or to be i ncorporated in the
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such change is mad And provided further, that i the cost ta the
Bidder of construction of the Froject shall be materially increased by
any such change or addition, the Curer shall pay the RBidder Yor the
reasonable cost thoreod in accordance wibh a Lonztruction Contract
Amendment =igrned by the Quror and the 2idder and approved by 1D, but
no claim for aaditiona1 compensation for any such change or addition
will be considered unl o the Sidder shall have made a writy request
therefar to the Gwaor prior to the commencament GF wark dn connection
with such change or addition.

-

E. The RBiddar will mot Ferform any work
is wgent need for-

uncder on Tundave unless there
b Sundacy woek 2 Jwner conzents thereto in
wrel tinrng. The time for completion specitied 1n &, ~ zhall mot be

atfectad in any way by inclusicn of this subsection N iy the Ownaer ‘g
Lo Sunday work hereundoer .

consent or lack of cone

shall perform worl in such a manroses as to madimize proscrvation
canservablion of natuwral rese. cces and minimi s marring and
scarring of the 1and ape and =11ting of stroams. The Didder ehall it
deposit trash Do steroame o waterusvs, and shall not deposit herbioides
other chemlcals or their containors in or near. streams, LALﬁPway v
Pasbuares. The Bidder ashall fellow, under the general directiaon of L
Owrer, the criler; relating to enviranmental protectiaon s speci §ied
herein by the Owner :

4ucy9

Agrees that in the event this Froposal is accepted it will make available
for use in connection with the progosed construction altl necessary Ltools
and equi pmernt and gualified superintendents and foremen.

CHAMGTS. I

The Ridder agru such changes in construction previously
installed in Lthe Mroject by the Bidder as required by the Quner {for Pprices
arrived al as {u}lowc:

A. For substations and othier umitic where only a porticon of the conplete
unit is affected by the change, the compensation for such change shall
be a. agresd upon in writing by the Bidder and the Owher and “anproved
by AID prior to the commencement of work in connection with such
charge.

B. For &ll ctiter unils., Lhe comprnsation Yor such change shall be chie
reasonavble cost thoereof as Qdrrved upon in writing by the Biddor and
the Owner prior to the commencoenent of worlk in connection witin such
change, but in no event shall it exceed two (2) times the labor price
quoted in the Froposal for the installation of the unit to ke
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E. HNotwithet tarnding amy witi ol may have given by Lhe Owner
ar the Erngin i iale, equipient {(eu [t Ownmr-furnlahod
materials) or any wor mmu~h1p which does ot comply with thas
requirements of hhis Contr shail b= discoversed within ones
after Completion of Construcbion of the Froject, the Ridder
replace such detective materials or equipment or remedy any
defective worbkmanship within thirty (Z0) dave after notice
af the existence thereo! shall have been given by bthe Qurear.
Bidder shall be called upen to replace anv dedc
equipmaent or to remedy Live workmanzihig
Owrier . it =0 reguested Lidder shall deerneroix
the FVQJD Loinvolved in swuch werek, In the evernt
Bidder so to do, the Owrer ;
equipiment or renoedy such dedective
and in such event the Eidder

expanze thereof.

) vear
1
t

ver materials

R ke AV JE T

Lheat wos
, falliee

such devecti ve matb :

nshilp, as bhe

shall pay to thm Oy bhe o

INTETRS S

w4 e partial payvment to tie Sidder £os constracti on
verd during bk prﬂﬂwﬂinﬂ calerndar mortih an the bDasni
emb ] Ui ts fweodshed and certidied o v the Bidnoe,
mded by the Trodoces and approved by bl Guner sclely for the
U O Copayments Frovicded, Mowever, that soch apuroval =holl mot
be decmnsd appiraval of the workmanship or materials., dnly ni
percent (YO0%) of esach stimate approved during the comelr o-tieon
of the Froject shall b patd by the Owner bo the iddee prior bo
rumhlviiuh of the Froiect: Upon completian by the Bidder oo *Mes

; Cian of e Fraj Ty bhe Engineer will proepare o Fioel
ot the Froject ehiowing the total rnumbees and clvar ac
sandily Unite and, after checki Py suwsh Inventory wilbh the
will Lidy it to the Qune-, togethesr with a crertificate
coelh { constraction perfornad. Hpon the approval of soch
Ly the Owmer and AID, the Owner shall make pavinent to
daounts o which the Bidder eball bo crtitlad thesrsunc
e brewn pald: Provided, howaever, that such vinal
made nat later than one hundred Tifhy | i
Completion of Construction of the Projuct,
ificabe of Complaetion, unless withheld
B dder .

@O

£ o
[ —
=

C <€
Bidder of all
whii ¢
Fraysidies
at ter

be paid on the basis of the nusbor of Constiruction
k: installed at the direction of the Ouiner showon
Dmmud an the staking sheete or structurce lists: Pro ded,
that ithe total cost shall aot ercead the maximum Cortrack
for the constiructicon of the Froject as set forth in the

Larce, unless such exoess ehall Rave besn approved in weeiting by

C. Iaported equipment wsed on he Mroject s=hall be u‘:vpf firom consul ar
and custon duties az esbaiblished by Bolivian laws. The Contractor ‘s
equipment for rendering cervice during construction will be admitted

N\
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duty—free under bond AP ROy by the FPurchaser. I+ the Controctor
should sell any of this @cpiimnent in Bolivia during or after the job
ie completed, this eauipment will then be subject to import duties

e

D. The Contractor will be Fegquired to obtain all licences and’ ray all
fees (other than import duties) in connoction with the export and
import of his equipment. The Furchasesr deos
responeability due to del
procadures in the pros

5 Nob assuwne any
caused by measuwres oF governmental
AIIOH or transaction of these licens

E. &1l charages relating to the bid bend, par{ormance bond, and pavment
boend shall be paid by the Contractor and inclusaed in the Contract’s
unit and total prices

HETHODE

'uJ

A The method of payments enployed on this FProject for U. €. Dollar
payment is hthe letter of Camnitment Frocedure.

B,  A11 pevment

RIS propos

to the Didder for authorized W. S. Dollar paymernt ander

shall be made ander a confirmed and irrevocable iaottor
wf Credit opened by ENDE wider the governing AID L wooof Commitment
in favar of the Bidder, in the amount for which the pPropoasal is
acceptad.

The peso payment will be made direccly oy the Owner to the Conbtractor
within fifteen (195) days after the presentation of the appropiate
invoice.

(]

A. tiotice to proceed:

1. The Contractor
a notice to procesd.

commence work upon receipt from the Owner of

2. AID will "not finance costs incurred by tihe Cwheor prior to tie date
ALD has appraved for incuwrring cost.

DOCUMERNTS

f.  Any claims by the Contractor for payment or reimbursement for qunods
and services must be supported by the documents specified in thie
section and/or such other documents as may he specified in the Loan
Agreement, Lottar of Implementation, or other related documants, (Al1l
documents should indicate the AID Aumbor of the Loan S11-T-0&67 under
which payment is sought) . Further, each dorument should he completed,
PVPFUtEd, and submitled in the number of coples az specified in the
nstructions thereon ar in the Letter of Implemnentation.

\\‘(}A
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B.  The supporting deocum
services of Uniied Stat
Contractor must submit
paymants.

be submitted individually to
ar ather eligible country source and origin.
separate invoices for the dol) ar and ke NEs0

C. The documents, and certification thoereon or as submitted thermwith,
may not include less information or le authentication thas autlined
in Faragraph d. throught excent as modified pursuant to Paragraph a.
Each document shall be the ariginal carbon, o photoocopy.

D. The Voucher 5F 1034 jo to he submitted in an original and tire
copies, normally praepared By the U. 3. banking instibution wmder
direct Fimancing.

E. For progress or final payments, the Contractor shall cubmit oo copy
of the invoice de “ibing the services perfarned, and identitving the
covering Conbtract J“d the section or parauag|h sl oh prowvi o Tt such
paymant. and the tobal quantity and wnit price of the units contracted
and approved o payf nt by the Enginear ot bl @ CoRia
invoice. Fach involce have attached or ender-aoed
following titication

The underzi Tidvies Uthat the costs ceimbuooa

Contractor amounf payable tu the Contr

with the terms of the Contract . wp to date af

not less than > total payment received or cla

Contractor wundor the Comtract Gncluding the pavieent

this inveice), and that the Contrackor has fully coms
f

terms and conditions of the Cortract, including the ol
gpecifications.

= under
wilth the

anrd

F. Contractor's certiticate and agreoenent:

L. The Contractor s Certificate and Agreament with the Agency for
Internaticonal Development & the Related Contractor ‘s Invoice arnci
Cortract Abstract for ALD Fora L440-7 shall be eveculbad by and
shall bind the person organization on whaose bhohald it i=
erecutaed.,

H.249 LATE _FAYHENT

Interest at the rate of seven poeccent (74 per anfum zhall be paid by the
Owner to the Gidder on all unpaid balances duwe on manthly estimabtes,
cammemcing thirty (30) dave after the receipt by the Owher of a piroperly
documznted inveice provided the delay in Payment bevond the due date is
not caused by any condition within the control of the Lidder.

Interest at the rate of sewaen percant (7)) per annum shall be paid by the
Owner to the Bidder on e firal payment for he Frojoct any comﬁleod
Section thereof, commenct ng fiftean (1% deavs after the due date. The due

date for purpossz of such fimal payment shall be the date of approval by
the AID of all of the documenls requiring such approval, as a condition

N
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precedent ta the making of Yinal 1Y Ly or one hundred fift
atter the date of Completion of Constructinon o+ the Fraoject,
in the Certifi

cate of Completion, whichever date i cairliar.

No payment shall be due while the Bidder is in defaul + in respect af any
the provisions of thie Contract and the Ouner may withhold from the Ridder
the amnount aof any claim by a third party against either the Riddaer o the
Owrier based upon an alleged failure of the Bidder Lo perform the worlk
hereunder in accordance wiith the provisions of this Contiract.

(Bee sample Form 224, Maivear and Feleszse of Lien and caminl e Form :
Crrtificate of Contractor.) Upon the completian by the Hidder of tre
construction of the FProject but prior to final pavment to the &i tdder, the
Bidder shall deliver to the Ouner, in duplicate, rele ;

of righte to claim any lien, in the form attachoed heret
manufacturers, materialman, and subcontractors arnt ahing
materials for the Project and a certificate in the form ad
the effoch that all labor wsed on or for the PFraojeclt has
hat 2l) such releases Fave b subvmitted Lo the Owher:
enall deliver to GID for &1D 2pproval one of the duplice
release and certificate.

FAYMENTS TO_MATERIALMEN AND SURCAONTFACTORS

The Bidder shall pay each materialinan, and each subcontractor, if any,
within five (5) days after receipt of any payment from tlo Owrner, the
amaunt thereof allowed the Gidder far and on account of materialg
furnished or construction pertormed by each materialmarn or sach
subcontractar.

e

at the time the contract is executed will furnish a
quaranty document granted by a bank acceptable to the Owner that would
Quarantes the fulfilment of the covenante of this Contract by the
Biddar during the ariginal pericd of the Cantract and any extensions
that may be granted by the Furchaser and covenants, conditions and
agreemnents of any and all duly authorized modifications of thia
Contract. The sum of Lhis bond ie to be equal to twerity five (25%)
percenl of the Contrack’'s tatal price. The bond shall bear the same
effective date as the date of signature of the Contract.

B. At the date of the final acceptance of the Froject work original
performance bond in the amount of twenty five (25%) percent will be
Feturned by the Purchaser tao the Contractor. The Contractor, at the
time the performance bond is retuwned, will furnish a guaranty
document granted by a bany acceptable to the PFurchassr that woul d
guarantee that the Contractor perform and fulfill &ll the
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undertakings, covenants, torons
Contract Documents. THi s
the Centract’'s toltal
(12) menths feom

ste of the petform:
included in the Corbr.

fu“Jltluﬂ“ ard
guaranty tua to equal ten perce

mentes of i
RE b
arnel ﬁlmll Femain in full effect
acceplance date. The Conbtractor shall
bord and guaranty bond which shall
unit or total prices.

of
twelve
- the

Val e

b.28 FAYMENT _EOHD

A. The Cantractor, at the tisne Conbract :
guaranty document o pbable to the Furoha
would ouaranteo th the Contrasztor shall promptly mabe &y
all persons supplyica labor and maberial in the pE
work in the Contract
o+ the Cantra

sigred, will furmdsh

d by s bank ace

that

ks to
sacution oY the

and any duly avthoricsed modidications

0 e made. The swa of thiz bond ie

il of the Contract = tolal DL . The

Liwve date as bthe date of Signatara of

Lol W ol RN M
equal to twenty Five
bond shall bear the
the Contract.

Hoe  Within thirty decve after the date of a

e Lds pracment bong
will be returned Lo the Conbtractor praovided he has nia 1 d ik
proviseions of

T i Lo ¥ g
CLm dead.

i~ A3
Lo IV

A. Ay claim or controversy that ari between the partiocs for the
application or interpretation of the Contract Documenits, in all and
gach one of its parts, will be subritted for rezolution to arinltration
FuH:ulfU'E’ in the following way: each party will rominabs an

artxibrataor and the two so nominated will nominats o third arbiterator

w1Lh1n tha +iwve lendair days from their nominaticon. 16 the [
arbitrators do nat ah an adreement to nominate tiwe thicd party
within the period of tims stipulated above, the Fresident of bthe
con

n:

twao

2jo Macional de Ingerieria will nominate Mim.

B. The arbitrators nominsted by the parties shall render their Judgment
within fifte (157 calendar davs after having rec

ived the matter for
raaemnent, bhe third
party noininated shall solve the digagresnent within tem (10 dave

atter having received the matter of disagreaement.

solution. I+ the two arbilbrabors canmot rFreach an o

imutually agree that the decision of the arbitraticon must

fral

C. The pearai
be definitive and obkligatory. all arbitration procaesdings
confarm in all resr rs owith any legal disposition or dispositions
which are in effect cwrrently in Bolivia. The arbitration bribunal
will reside in Cochabamiba. T de understood that while the '
centroversy aiiste, the constouction shall continue in its meemal
course and any payi due by the to the UDontractor =hall
not be retained unless they are t of the mstter in dispute.

\
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In any of the

SRMVITATION ¢
P

FORM G CONTR

The FPurchaser, for his conveniencos or ba URoN reasons
Justify such actiaon, may withauwk prajudice to any okl
remedy and after giving the Contractor twenty (Z0) dave
notice, terminate the employment of khe Contractor and take nossessiaon
of the site and of all materiale, plants, equipment and appliances
thereon and fintsh the work oy whatever method be may deem pedient.
Sufficient causes forr termination exi :

1. I+ the Contractor should be adiudged Lankirupt or

male a gencral asszigrment for the benetit of tiis

2. I+ the Contractar should parsistently or repeatedly refuszs or
fail, eucept in cases for which extension of time is providad,
provide enaough ekilled workonen ar Firoper makterials.

to

. If the Dontractor should +ail to make prompt pavmaEnt to
1.
1

subcontractars or for material or Labor.

4. I+ the Caontiact shoul d persistently disczgar.. Lavs, arcinances

ar the directiuns o the Enginesr or Ceners.
hould otherwise be guilty of a2 substactial
ovisiaon of this Contract.

S It the Contiractor
vialation af any pr

=

2@, the Fuwrchaser reserves Lhe right o
tarminate the wark artorcing the performance bond and paymern s bond.
The Purchacor ehall complete the work 1n a way the Furchazer conzsiders
conveniaenb. No paymant will be receiwved by the Cartractor from that

moment or witil the work is finished. Im the lacl case, i€ Lhe unpaid
belancs as specified and calculated in accardance with the provisions
of tiis Contract shall excesd tho expense of finishing the wart,

including campenzation for additional managerial «ond administrative
FEFVICeE, Such et shall bz paid to the Contracto-. I+ such
expense shiall excooed the wipaid balance, the Contracbor shall pay the
difverence to the Furchazer.

In case of tormination for convenience, the Contractor will he
. als rasonable expeansze incwred in good faith {or
parfornance of the Contraclt, but not for unearned profvit,

TERHINATE.

Thz Contirac

tor = entiltled, upon siuxty (&0) days written neolize to the
Furchazer, to stop work or terminate this Cantract and recovar from
the Furchasor payvoent Yor all work executed and any loss sustalned
apen any plant or malerials amnd reasorable profit and damages under
any ot the following cotditiome:

1. FPersistent {ailive of the Furchaser to make payments accrrding to
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public
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(Why

Bidder =hall so conduct the
the least possible obstructieon

The Bidder shall provide and maintain all swuch guard 1i
protection for the public as may be raguired by applic

ordinances and reaulations or by local conditions.

shall
and

The BRidder
protect any

do all things necess o
all parallel, converging
line poles, pipelines, highwavs and ary all propoerty o
damage, amd in the evont bhat any euch parallel, conve
intereccting lines, joint line poles, pipelines, highw
proporly are damaged in the couwrse of the construction
the Riddae small at QW expanse restore any or all
property inmediately to as good a state as hefore such

eipedt ent
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materiale to be used therein shall be borne by tive Bidder. Thic

cage—17-
YV ITOATION FOR RBTSS
e OF COMTRATT B

accurrad.,

Where theo right-of-way of the Froject fraversos cul vi sated
Bidder zhall limit the movemnsnt of its crewms and ecul pment
cause as little damege as possible to crops, urchards or property and
shall endeavar to aveid marring the lands. Al fences which
necessarily operned or moved duwring the construction of the
shall be replaced in as good condition as they werae found and
precautions shall be takoen Lo orevent the escape of lilvestc
Bidder shall not be responsilile for loss af o damage2 to
orchards or property (other than livestock) on the cight-
necessarily tncident tao the construcktion of tho Fraojzoct and nol caused
by negligerce or inefsicient o tiorn of the Bidder. Tlae:
shall be responsibla for all other loss of or damage o cro
sirchards, or property, whether on or off the Fighb-ol eas, &
105% of or danage to livestock ceaused by the constructiaon of the
Frojzct. The right-of-way for puwposes of thig ' i
consist of an area extending 7 meters on each s
of the poles along the route of the Froject
reazonabhiy requir@d by the Bidd far acoeas
1
H

for all

st s=hall

¢ the center line

Tus smuch area

ot of bhe

ivities.

Froject lines from Fublic roads to carry o corsatrus Lo

The

Fraject, from the commencoment of work to complation, o ko such
deate or dates when the Ownaer may t prosetion arnl Jonibral o in
in part as hereinaflter provided shali be arcar e and

of the Bidder and during sach period of cont. ol bw Uive Bidder

in connecticn with the constructian of the Froject zng the
Bidder

shall make good and fully repair all injuries anc damages Lo the
Froject or any portion thereod under the control of the Bidder by
reason of any Act of Sod or ather casualty or cause whether or nob the
same shall have ocowred by rason of the Bidder's negligence. The
Bidder shall hald the Owner harmless fromn Any and all claims for
imduide e pEareons or Yor damage to property heappening by rwason of
any negligence an bthe part of the Bidder or any of khe Bidder’'s agents
or emplay :oduwring the control by the Bidder of the Froject or ary
parlk thereaor.

i}

Any and all excess earth, rocl, debrie underbrush and other useless
? 1 1 1

matarial <hall, be removed by the Ridder from the site of the Froject

as rapidly as practicable as the warlk piragresses

Upam violation by the Bidder of any of the provisions of this Section,.
after written notice of such violation given to the Ridder by the
Qwrner, the Ridder shall immediatel ly correct euch vialation. Upon
failuwre of the Didder so to do the Owner may correct such violation at
the Ridder s eupense: Frovided, however, that the Quner may, if it
desms 11 necessary o advizable, correct such violaltion at the
Bidder 's expunse wikliout such prior notice to the Bidder.

The Ridder ohall subwit to the Owner inontily reports in duplicate of
all accidents, giving such data as may be prescribed by the Dwner
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CIVIGIOH T IHvITATION FOR
FaET & FORTY OF CONTRGE

Jd.  The @idder shall nob procesd with the cubll mdowd brees or closting of
righb-of —way withoul weiltten nobification Fluﬂ Lhe Ouner thae oroper

authorization has been recelved from the cwner of e prooerlty,  and
the Bidder shall prospbly notify the Owner whenevor a2y Lanuowner
cbjects to the trimming or felling of any trees or the e ormance of
any obher worlk an its land in connaction with the Froject amd

obtain the consent in writing of the Quner before [ O
such casa.

e

6. 25 INSURANGE

The Bidder shall take oul and maintain througiiout the zonstruction period
insurance in the fallowing winimun requiremnants:

A. Workoen 's conpensation insurance covering all empluyaee in sbatutory

Timitis who perforn any of the abligations asswmed by the Bidder under
the Contract.

B, Fublic liabiiity anc proper by ﬁammgw Liahality dreaance Covor 1u3 all
opmrafic 2 ounder the Contract: Limits for bodily isjury o nat
d h L0 2ofar ane e san i1y ‘ e

prnpwl Y ot lasas than @& 5 330

A G0 T Or A
o weach acorden
[l iy preriod.

dggrmguLw T dLle(HL“ during bhe

@0 1N

C. Automobile Iability inswance on all salf-propelled vehioles
connsctian wiltic the Conhract, whellier owned, nar-owned, o e
public liability limit
FIOD,000 for wach ac

accimmnt.

6
4

of ot less than FLOD,000 for one e and

ety property damage limit of #10,000 for each

. The Owuner shall have the right at any time to require public Tiability
inswrance and properhty damage Liability inswance Jgreater than those
reguiced in subsections B oand C of this Section. Tvi any suoh event,
the ditional premium or presiums pavable csolely as the rosuit of

such additional inswrarce =hicll be addzd fa the Corleract prrio

Upoan radguae
certidicato

furniah &
requirenonts.,

v bhe Duner o ATD ., the Bidde
evidencing compliance wilth the

A Upon wribbon regus

of the Curezr the Bidder shall deliver to the
Quier full pozcessicon and control of any portion of the Froject
prrovided Lhe Hidder shsll have baen pPald ai least ninety percont

(7O7) of tie cost of construclion of such portion.  Upon such dzlivery
at the possessian and contral of ariy portian of the Froject to Lhe
Qurmery the vich and obliuations of the Bidd : cot forth in 4. 34
Fowith vespoct to such portion of bLhe Froject so deliverad to the

Moot
Ouren ahall be torainated: Provided, however, that nothing horein
contained shall relieve the Blidder of any Jiability with respect to
(a tive materiale and wor knanship as contained in 6.19 hereaf.
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DIVIGICHN [ [NVITATION FOR BIDS
*ORT & FUORM OF COMTRADT

ENERGIZING THE FROJECT

A. Frior to Completion of the Froject the Owner, upon witten notice to
the Ridder, may test the comnstruction thereof bv temporarily
energizing any portion or porticne theraeof. Duwring the period of
such test the portion or portions of the Froject so energlead shall be
considered as within the possession and contral of the Guner and
governed by the provisions of &.36. Upon written notice ta the Ridder
by the Owner of the cowpletion of such test and uwpnn deesniergizing the
lines involved therein said portion or portions of tiha Froject shall
be considered as returned to the poszession and contral of the Bidder
unless the Owner shall elect to continue possessian and cantrol in the
marnner provided in &, 36,

“gize permancnily any portions of

B.  The Owner shall have the right to eno
ssion and contrcl purcuant to the

the Froject delivered to its possessi
provizions of &.286 of this Article.

3

All auarantees of mabterials and warkmanship running 14 favar of tihe EBidder
L be transferred and assigned to the Ownet prior to tho © ome the
fidder receives final payvment.

I+ default shall be mede by the Didder or by any subcontractor in the
perfornance of any of the terms of this Froposal, the Oenary without in
any manner limiting its legal and equitable remedies in the circumstances,
may serve upon the Ridder and the Surety or Sureties upan the Contractar s
Bond or Ronds a wrilten notice requiring the Biddsr to cause suech default
to be correclted forthwith., Unless within twenty (20) dave after the
service of cuch notice upon the Bidder such default shall lie corrected or
arrangemsntzs for Lthe correctian thoreof satisfactory to bokh the Owner and
AID shall be made by the Bidder or its Surety or Suretiss, the Ouwner may
take ovar the construction of fhe Froject and prosecuts the sams to
completion by Conliact or ctherwise for the account and =t the euxpense of
the Ridder, and the Bidder and its Surety or Sweties shall be liable to
the Dwrizr for anny cozbt o prpense in excess of the Contract price
accasianed thoreby. In such event the Quner may take poszession of and
utilize, in completing the construction of the Froject, any materials,
toole, supplies, equipment, appliances, and plant belonging to tho Bidder
or any ot its subcontractors, which may be situated at the =ite ot the
Froject. The Guner in such contingency may exarcise any rights, ciaims or
demands which the Ridder may have against third personz in connection with
this Contract and for such pwrposze the Bidder does hereby assign, transfer
and set over unto the Oweer all such rights claims and demands.
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5. 44

CBuwner
zhall ef1tter into a suboconiera

of

the
subcontractor and of persone emplaye
would be far itz own acts and omnis:

any part of this Cuntract, the Bidder shall be

AID ol any sawrety

1 e fornance
nnﬂib e to

simetios on bhe Conbtracto s Rond o Dorids,
i

with any suhcuntrﬂctnr T

Gemner anid the Govermnent for bhe acte amd oinde
1 by such sabc trne Bidder

1 -
sions and thcoe of persons direckly

employed by it.

LLEG

£e

without: Lher

EFECT

The parties het Douwnderstand that AID FHaws ¢ ; "
Fighte including, bubt nat limited ta, the right ko
b this Contract, the Contractor, and any o all wians, e
E e 1r1"d”10n3, subcontracts, bid documents, drasicgs, o
docurents related to this Contract and the Froice! o

part. The partiss horeto fwrther understand and CACH e
erving any or oall of the foregoing approval

ely as a land the praoaper wsa af Dni ko
@

i approval
v terms

oG ass s

funds and Uhat any decision by 81D Lo cnworcics o rofrain
L3y B apgproval rights shall bo owacts sw @ lovose in the
COMP SE of Finansing this Prodoot and shal making
EREW to bl Conuract. The parties Agrea
that AID may, feron tineg to Line, exercise

Flgnes or maiters related to the
which this Contract is pert with the parties Jainily

B

dver Frodaech of
Domeeed ately

by lncuwrring any responsability or Liwizibity Lo bBle

parties dointly o to any of tham.

Any approval, or failuwe to disapprove, by AID of Ay plan, report
specification, contract, bid document, drawing, o other ﬂﬁxumwnts
shall not prevent the borrowser o ALD fraom asserting any righit, or
‘elleve the Contractor of any liability which Contractor mllht
otherwise have to the Furchazer or AID, becauss of such pian,
specification, contract, bid document, drawing, or others docunesnt, or
any perforaance or fallwe of performance Lhereundor, or wunders any AL
contractor 's supplier s certificate.

In witness wiereof, the parties hereto have executed this Conlbract in
gight (8) identi.al copies as of the ____ day of ___ 19__ .
in the ity of Cochsliamba, Ralivia.

BY THE EMFRESS HACIONAL DE cLECTRICIDAD, G.A.
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DIVISTION 11 GFTHE COMTRACT
FentT 100 - SFECIFICATIONES

The sites and facilities established bry the Contractor for the
construction of each Subproject shall ke mairtained according to the
criteria funished by the Nwher in the pire id conference and subject
to his appraval. The provisional buildings constructed to serve as
office., warehouss, workshops, housing facilities for enplovees, eto.,
shall be subject to acceptance of and approval by the Qener .,

The Contractor shall furnish the sites and facilities required by
the censtruciion needs at Mis own expense unless ctherwise indicated.

LCIN_ELANT_AND Gl

Upor completion of each Bubproject, the Contractar ¢ construction
plant and camp, together with any and &ll debris, useleogs material,
etc., shall be removed by tihe Contractor amd the sites and fonces
shall be restored Lo a condition as good as arigirally encountered.

Warehouse and/or facilities acauired, including sites and
rentales as required by the canstruct:on program, shall be subject to
the approval of Lhe Owner and relevant expenses shall he the
responzibility of the Cantractor.

The Contractor shall tale special care when handling and hoisting the
material and eguipaant during construction and shall respaect the
relevant recarimendatiorns specified by the manufactwrer. Tha
Contractor shall understand that any and all damage caused to
materials and equipasnt by improper handling will be at his EHpense.

The Contiractor shall utilize vehicles in accordance with the needs of
and properly fitiod for the transportation of matoriale and equipment
in hauling and trransporting ail materials and equipment within the
Froject area. In hauling and transporting all materials and
equipnant, the Contractor shall ensure that bulky items do not
excessively project beyond the overall contour 0f vehicles. Clearlwv
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2.10

2.11

2.12

F A 4 \*‘“"3"‘

vigsible signs shall be to indicats that a lzad may Le projecting.
All permits, licenses permizsionz or other approval e required for
trdncpandfnon of materiale and egquipment shall Lo obtained v and at

the cast of the Contractar.

LOADING, TRANSFORTATION,

D

The Comtracter shall exercics due care and vigilance when loading,
transporting, and unloading nateriale and equipment. The Contractor
shall fuwnish the necessarv means to enswe that {he proper and safe

loading, transportatiaon, and unloading of materisls and coa pmant s
!

RETURN_JE_FACKING

A.  The Contractor shall return to the Furchases, if rogques
packing material in which the construction materimmt h
del i wverwed, The Contractor shall avoid daneging

REELAC

Ae o Any and all materials and equipment that become L ATNAC)

W

to lack of

proper handling, storage, or care during installabion by
Contractor shall be replaced by the Contractor at his QN BRPEENSE.
‘The substituted material ahall be similar or equal Lo the original anr
subject to the approval of the Dwaer.

-

5. _AND_S0CIAL

A. The Contractor shall enploy euch capable, edperiaencad, anc

shilled personnel as are required sa that the work pre 7
carrectly and az zcheduled. Hages, salaries, and payment of the
Lonbeactor s personnel shall confarm with Boliwviens Law ard lacal
regul etianes,

MTRACTORS

A. If “he Contractor eupariences delay or difficuliios during the
development of work which is girectly or indirectly caused Ly other
contractors, he shall inforn the Qwrer so thak tha Duner may initiate
the naceecary corrective action.

A. These shall be provided by the contractor at hig @Mpersa.
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2.1%

FROJECT _SICNS

TID“':

A. FProject signs clearly identif fyving the name of the project, Lhe Cuner
the Contractor and USAID shall be located at all waraehouss, staging,
office, or other semipermanent area. Such signs =hall be at least 3
feat by 4 feet and shall be professionally preparad so ss %o present a

workmanlike appearance. Cost shall be born

2.14

M. The Caorractor i

use of Owner ‘g

zhall pravidse worl
on—-=1te

Space
Construction Ins

his
pectors.

"y Contractor.

Slrs

K. In the evant thet Contracteor wtilizes radio communication sguioment in
the contreol of his crews, Contractor shall provide ane radio
tranzceiver of the appropriate Contractor’s fragquenay f tiha use of
Owner 's Construction Inspector and shall in ‘twll suen radio (and
maintain ik in working order) in the Inspector "= work velicle,

2,18

£ Iri the pre bid conference, tie number typae, and {fregquencs - reports
to be edbmited by the Contractor to the Furchassr will be qpﬁcified.
The relevant forms in the English language will be provided to the

Cantractor by the Furchaser.

It . It additional copies of these forms or
Contractor, these will be preparaed at
the instructions of the Owner.

hisg

2.16 DATA_TO_AHCCO

A.  Submit the following with each copy of bid:

i. Infarmation called for in
2. lList of makes, types, and sizes of

2.17 INTENT OF SEECIFICATIOIS
A. To set {forth requiremesnts of pervo gmence,

and standards of matoerial:s and

T 1OME

A. Report
detected.
intended

ambiguitiess in
will answer gquestions

of specifications; his

any error o
Quiner

meraning

aother

expansea

cpazed

type of
construction.

speci fications
regarding
interpretation shall be

forms are -

in

aguiired
zecordances

by the
with

Contract Documents.

equipment.

-

equipment desired,

to
and

Owner as soon as
interprot


http:cnnmuiI.ca

Fage—T5

Py

SGT
CCIAL SFECIFICATIONES

DIVIS IT COMDITICHS GF THE CONTR
o

e
VY - &t

accepted as final,

2,20 INTERFERENCE

L

-—

Tgame time and in whal manrer When the territory

Abbreviated, outline type.

Furchasaer reserves the right to let other contiracts in commection witk
this work. Contractar shall affaord other contractors reasonzble
opportunity {fair the dolivery and stora of their materials and the
execution of their work and shall prapariy connect and coodinate his
work with theirs.

If any of Contractor ‘s work depends, for pirapeaer e
wpon the work of any aolther contractor, Contractor whall
promptly report to Quner any dofects im suct other wor b
it ounsuitalble for such proper ssecubion and reand o, Hie
to inspect and report shall constitute an acco

contractor s work as fit oand proper far bhe o b

b ancer o

two or more contractes ar

o bedng ﬁmmcn*ud at ore L aes
thalb work on ang controt may inlbor{ore o that
shall decide which contractor shall ceoace aivdd

' i tract i

caontinua, or whabhers the work on both at the
N l""C't 1 ~
conventent mearns of tor e tranusportation or
1 & or applia far Lhe ; ion of another
may e granted by Owner to the CWHLFiLtDF B0
in the amount, in the manner and at bthe time

CHTE EO
the nece
MoOvVemnmer
coantract, such
desivring to the

nacescsaimy,

Coordinate work with Dwher Lo assure orderly and expeditious progress
of wark.

Seloct order U work and cetablish schedule of working houwrs for
construction, subjech to approval of Owner.

Maimtain exieting transmission lines and substation buses in
stibstantially continucus oparation during construckion.

Farform work hazardous to oporation of & dsting transmission lines or
which will reguive interrupbion of service at tims specifically
approved by Owner

Make any temporary conneclions necessary Ffor main
during cowrse of work and corbinued Qpe
lines.

xining service
ation of existing transmission
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1. Make teaporary connections in a worlkmanlile maniiery avoid harards
to personnel or service. ‘

2. Remove temporar-y connections after permanent connections are
’
made.

F. Schedule construction to minimize interruptions to utility service or
uee of street barricades and detours.

2.22 L02AL _CONDITIONS
. Fidders are expected Lo examine the siteoo
baring logs os th
character and Lo

5, interpret or disregard soil
o os@w Fit, and arrive at own conclusions regarding
alriong of materials to be encountercd.

E.  Ridders may nake so1l borings and investigations i+ thev o desire.

gy
Wl oy

Foo Owner shall provide gualified Construction Inspoctoirs to act as OQwner
on site representabive.

EB. The duties of the Consztruction Ingspector consist oniy in determination
that the resulte of the Contractor ‘s wark are in compliance with the
Specifications arnd shall not extend to direct suporvision of
Contractor ‘s perscnnel or operations.

C. Fresernce of Inspectors will in no way relieve Contractor of any
esponsibility assuned under this Contract.

2.24 SANITARY FACILITIES
A. Sanitary facilitiss shall be provided by Contractor for s of hig
personnel forr the duratien of the Froject and upon campletion of the.
worrk shall be removed from the zite.

AR. Contractor shall provide water, electricity, compressed air, and other
services he may reguire as needed.

2.26 CONTRACTOR S _OFFIC

A. Contractor shall provide, maintain, and heat an office for Miz use at
project site, equipped with telephone it availalilea.
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DIMVISTOH

FORT 1

. Requirements of Division I and 11 of this corntract apply to all work
under tihis part.

1.2 GEMERAL

inlike
cntract

A.  All Construction work shall be dome in a thorough and worka
manner in accordancs with the Flans, Specificatians and O
Drawings.

E. The requirements of the laltost edition of the U.S. Maticoal
Satety Code have N follaowed in the design of the 19,9/

distribution facilities and shall also be followed Ly the

Electric
"

0 kv

Dontract o,

1.7 PEGLES

A. Foles shall be distributed such that largs, choice, close girained,
stiraight poles shall be wsed for transformer, deadsnd, angls and
corner poales.

E. Foles shall be tramsported and handled LY mzans which will nod fmar
gougae, o otherwise damage thien. Dragging of poles is mot pernitted.
Use of pole tongs, o cant hooks is not permitied. Foles shall not be
drapped off transparts, used . shids or chocks, or abtherwize abused.
Foles shall be tramsported un suitable trailors weling wood blocking te
prevent metal-to-pole contact and shall be firmly socuras length aof
trailer and method of 1 ding shall be euch that unsiupportad nole
averhang is ao more bhan 30% of the length of any pole.

Foles which suffer hardling damage attributable to Contractor shall ba
replaced at Cantractor e EHPENS3E.

Foles are not to be cut for any reasan whatever.

C. If poles are to be siored prior ta distribution, they shall be stored
in an area cleared of vegetation down to sterile oi.. Foles shall be
stared on treated wood skids such that the poles arse alk le 30 cm
off the ground. Skids shall be of such sirze and number that poles are
suppartad svery 4 neters.

[

D. UWhen poles are wransported to their final locations, they shall not be
allowed to lay on tha ground for more than one weak prior to
erection.

E. Fole holes shall be at least cix inches but not more than 17 inches
greater in diameter thao tha pole.  Fole hole depthszs shall be as
follows:

.. Fagel
Fole Depth
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o
3

o e
DONT
3

fi

10.0 in
11.0 i

u‘.
3

'“.U in L83 m
3.3 LG50 in

Holes shall not be dug overc Holes no nore than S cm ovardeep

may be chkfilled to the . Wwith earth tamped by
prneumnat.c tampszrs to a d<n:1+v uquleUHt ta native seil.

=1th.

Fole holes shall be excavaled "on point” such that the resuiting line
of poles is straighi, as dezigred.

Foles shall not be in holes without first rowoving Ay acounul ated
waterr. Fole holes shall be backfilled with dey i owithout grganic
mattar, thoroughly tamped WELNYG preuwmatic tampers in the 1w of two
men tamping to one shoveling. In the svert that bthe oar avated
from the hole is unswitable, sithner dus to exc l\~
presenca of organic mater, Contractor shall

For the case of w holes, suwitable backdill
river -run gravel, sortecd to nove rocks too s
bottom wf the hole.  Such backtill shall oo toaams o
above.

Yy

[

4

Tangent Foles shall be set plumb aligned so that &naﬁp
longituginal (alonn the limoe). Angle and corner pao
raked against the strain at least 1 cm for each I m
not mare than 10 em total.

all be

pole length but

Fole top i shall bz aszembled as shown on the cdirawings, with

no bub>tllullmnc o daeletions unless authorized by bthe Owerer in
wrriting.

Crorearms shall be mounted and braced square to the pole adls.

Field rrilled hal
CCA solution. IRIRE:

and field cut gains shall be lreated wibh appraove
s holes shall be plugoed with 'treated dowels.

Washers shall bhe provided between the head or not of all holts and any
mating wood part. Thimble eye and single arming eye bolls will be
itnstall © without: washers under the e2ye. Such s will be drawn up
until th. eve is ceated Tirmly into the wood. Locknuts will be
installed behind 21l nuts.  Locknuts shall be of type FMF and shall be
veed only once {i.e. locknuts removed from disgasconbled parbts shall
naot be raeused) .,

Hardware shiall be handled and installed with care to avoid damaging
the galvanizing. Hardware nuts shall ba installed with the beveled
side down (facing the washer) and the flat end up to allow the HMF
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ensd using proper
wiranches arsz not
al ied wibth such tools

wrenches,  Channel-locks amnd similar pplear
parmitted on the job. Hardwars found to be
will be veplaced all the corbractors expensea,

locknut to seat oroperly. Hardware will be tigh

F. Foles shall be framed so that alternale crosssarms face in opposite
directions. UOn crossinags ar lang zpans poles shall be set such that
both crossarms fang away from the cros

wing or the lang s=pan.

G. Bolt lengths shall be selected such that balts probrude a minioum of |
cm but ol more than S cm past the harduare. Mo bolte shall be
cut-off. ’

H. Special care shall Le talen not to damage the lead threads of the
insulator pins.

I.. Hardware damaged during handling or installation shall bs rewlaced at
Contiractors expense.

1.5 COMPLCTO

A, Conductors shall be loaded and transported in cuch vion as to awvoid !
damage to either the conductor or the real. Res chall be lifted
ueing an axle and sling with a spreader bar. Undse ne circumstances
shall reels be lifted using zlings ar chains arouwnd the conductor ar
clings placed through the arbor hole. Fork 1ift trucks may be used Lo
move reels only by lifting the edges of the reael , nobk with the fork-
bearing on the conductor. Conductor reels sihall be stored and
tranzported on edge, not flat. Reels shall not be dropped off
transports or obherwise abused.

B. Conduztors may be strung by any method which will not kink, Mar ,
twist, abraid, gouge or oltherwise damage then. Conductors zhall not
be trampled, run over, or dragged over rocks, fences, buildings or
other protrusions. Road crossings shall be aclioved by constructing
guard etructures on either side of the raad to supEpoart the conductor
until tensioned, not by laying conductar im the rosd and allowing .
traffic to run overr it. Fole top assemblies shall be provided with
suitable free-running dollies or pulleyvs allowing the conductar to rum
wilthout binding. '

C. Conductor shall be sagged in accordancs wilth the sagging charts
supplied by the Owner. Temperature of the air shall be checlked by a
conductor thermometer made by extracting the core from a suitably
sized conductor and inserting an etohed glass ar dial type
thermoneter. This aseembly shall he allowsd to hargg in the sun for
one hald howr prios to beginning sagging operations. Sags shall be
checked in at lesst one span per kilo eroor partion thereof . Sagz
may he checked using either the retwn wave mebthod ar the target
morthod. Sag tolerarce shall be + 10 cw, - O cm. Observed sags and
actual temperatuwre, as well as locabion of checl: spans shall be
recorded on the wire forman’'s report forms supplied by the Owner.
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D. Following sagging, nductor shall be allowed ta narig in the dollies
for not less than two hours prior Lo clipping in.  Tatal time that
conductor shall be allowed to hang in the air, JFrom stringing through
being tied to the insulatore chall nob asxceed 77 |lewurs.

E. Conductor shall be spliced using preformed splices, installed
according to manudfactuwrers recommendations.  There shall bBe mo eplices
in crossings.  Splice shall be no closer than 3 meters from &
structure, shall nroat if for some reason they have
been remnoved.

F. Conductor shall be deadended using preformed deadends and thimbles
installed accordicng to the manufacturers recommendat i ons., Deadends
ehall nmat be rewscd if for some reason they have Leoen romove:d.

E In the evant of danage to the conductor, prefaormed warmce cod o repair

units (lime- sp & to repair damacg

May DeE us

) Thos
2 oy e
)]

core 1w intactk

than two of the aluminem straaad: cae bBroben .
Ny Gt aluminum slrancds can bae farmed bao Lo bRy into

the conductor without cutting. Suoh ol ey
allowed within 3 pneters of a stiructur. oo i
af such repalr will be

CrOSEEmng « Ians.

accoint .

ARCHORS 3

be installed such that the anchor rod is in lime with

AL Arichotrs=
the strain.

B, dAnchors will be steked at the location where the rod is to moteude
from the ground. Contractor shall be responsiible for determining
appropriate anchor log location.

C.  Anchor voos shall protrude at least 5 cm but nob aore than 20 cm froe
the ground.

D. Rock anchors ehall be installed in seolid rock crid oy, Qbtiliuing
nor—shirink machinery bedding grout to sk the rod.  Use odf portland

cement 1¢ rot itted. After anchor has set {or sevon checy s,

Contractor shaill conduct a tensile test of the anchor teo its rated

worting load, held for three minutes. In of failure, Cantractor

shall roplace anchor at hio TS .,

balanced and

E. Guys shall be inm“all@d w0 that multiple guys
struchure 13 straight and plumb.
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A. Fole grounds shall be installsd as shaown on the dirawings wheres
indicatad on staking sheet:.

E. Ground rode shall fot be cut off.

1.8 INSULATORS
A.  Insulatore shall he installed clean. Insulators mav be cleaned with
rags and clean wal anly. Insulators shall be cleaned subsequent to
pole setting i t have bocome dirty during thi setting process.

undamaged &t time of line acceptance. Chips,

. Insulators sh
2k metal parts, etc are grounde for reicction.

ail
missing skirte

. Suspansicn insulacors shall be loaded in temeion oniy, that is,
strings of suspension insulatorse shall not be lifted only from one
and.

. Conductor:
on the side

shiall be tied in the top arcove on tangent structures and
away from the strain on angl

1.9 ECULFHENT

f. Transformers and reclosers shall be installed in accordance with the
drawings and manufacturers recommendations.

E.o o There shall be two senarate ground connections to the tanks of each

transfarmer-.

C. Jumpers shall be routed so as to maintain a minimum clearance of 1
meter betwesen phases and 70 on fram phase to grrowd.

D. Equipmenl shall be handled and transported so as to protect insulators
and altached equipment such as swge arraesters, Harndling damage shall
be repaired at Contractor cost. Trancformers and rclosers shall be
tifted with nylon slings attached to the lifting evaes only. Under no
circumstances will bushings or attached equipment be used as handles,
nor €hall equipment be shidded or rolled.

iy
\,‘:‘ \“: ,\



