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PROJECT BACKGROUND

The'project purpose, as summarized from the project paper, Guatemala - Rural

Electrification (revised) June 12, 1978, AID-DLC/P-2269, and later amendments

and implementation letters, is to provide electric service to small villages
in rural areas in the Western and Central Highlands, Eastern and South Coast
Regions of Guatemala. The project will provide 76,000 new connéctions,
approximately 33,000 in previously non-electrified populations and 37,000 in
electrified populations. The coﬁstruction of 56 kilometers of 69 KV

transmission lines and 901 kilometers of distribution networks will service

342 beneficiary communities. Project financing is provided by a $10.6 million

AID loan and $12.6 million GOG counterpart contribution for a total project

cost of $23.2 million.

INTRODUCTORY STATEMENT

The evaluators arrived in Guatemala City on July 14, 1985 for a three-week
period to carry out the Mid-Term Evaluation of this USAID-financed project,
Project Number 520-0248, Rural Electrification II, being implemented by the
National Institute for Electrification (Instituto Nacional de Electri-
ficacién - INDE). The evaluation was carried out in accordance with the
Statement of Work contained in Article Il of the Program Description
(Attachment 2) of Cooperative Agreement No. 520-0000-A-00-5273-00, dated July
5, 1985, between USAID/Guatemala and the National Rural Electric Cooperative

Association (NRECA), of Washington, D.C., U.S.A. (A copy of the section of



the Program Description containing the Statement of Work 1s 1dncluded as

Attachment No. 1.)

METHODOLOGY

As agreed with USAID/Guatemala staff, the Statement of Work was the prime
guideline for undertaking and éomp]eting the evaluation. This was
supplemented by the use of Worksheet No. 6, entitled "General Abpraisal of
Overall Rural Electrification Program," and Worksheet No. 7, entitled "General
Appraisal of Operating Programs Requesting AID Assistance," which are a part

of NRECA's Planning Model for Rural Electrification in Developing Countries

(see Attachment No. 2). During the evaluation the evaluators conducted
numerous interviews with staff of USAID, PER-2 (the implementing unit of
INDE), INDE headquarters, regional and sub-regional personnel, the project

consultants and beneficiaries in villages. A 1ist of major contacts is

appended at Attachment No. 3. A 14st of areas and villages visited is

appended as Attachment No. 4.

FINDINGS AND RECOMMENDATIONS

As agreed with USAID and PER-2 staff, this evaluation report will follow the

outline of the Statement of Work.



- 3 -

A. Physical and Financial Advance of the Project Against Proqrammed Targets

1. Findings - Physical Advance

Actual findings on physical advances against programmed targets are
shown'on Chart 1, Rural Electric Distribution Systems - Outputs/Advance, and

Chart 2, Physical Advance of PER-2, as follows:

Original targets are taken from the Loan Agreement, USAID Loan Number
520-T-031, signed between USAID and the Ministry of Finance of the Government
of Guatemala (GOG) on May 21, 1979. Procedural delays in Hnternal GOG

approval prevented the initial implementation until July 1980. The original

programmed targets were changed in the reprogramming document, Plan de

Electrificacion Rural No. 2 (PER-2) - Reprogramacién, March 1983, according to

the Cronograma_de Trabajo shown on page 88. The changes, with the exception

of the number of villages, are noted on Chart 1 which follows. While the
reprogramming document does not explicitly state the total number of villages
to be electrified, it does list those already electrified. Page 12 of the
above-cited document, "Cuadro de Avance Fisico Segin Programa Original" (work
completed as of December 31, 1982), shows 64 previously non-electrified
villagess and 6 previously partially electrified villages which were
electrified as of that date. It also lists those to be electrified between
1983 and 1985. The consultants' reports 1ist an additional 158 previously
non-electrified and 114 previously partially electrified villages to be

completed under the program, for a grand total of 342 villages as follows:



CHART No. 1

-RURAL ELECTRIC DISTRIBUTION SYSTEMS-OUTPUTS/ADVANCE

Loan Agreement Reprogrammed* Actual Outputs 6/30/85
CATEGORY AID GOG Completed Percentage
1. 387 Kms. of 7.6 KV distribution lines 583 Kms. 321.1 Kms. 205.0 Kms. 63.8%
2. Secondary (120/240 V) lines installed 489 Kms. 901.2 Kms. 758.1 Kms. 84.1%
3. Service drops, meters and house wiring 70,000 10,000 38,946 55.6%
4. 69 KV Subtransmission lines 150 Kms. 56 Kms. 50.4 Kms. 90.0%
5. Substation constructed 1 1 0 0

See Plan de Electrificacién No. 2 (PER-2) Reprogramming, March 1983, page 88.



CHART 2

PHYSICAL ADVANCE OF PER-2

TYPE Dec. 1982 | % Dec. 1984 | ¥ June 1985 | % Dec. 1985

y1. Primary Distribution Lines

' Projected 5837 229.2 n 275.2* | 85.1 321
Actual 46.9 8.0 154.4 48.1 205.0 63.8

' i

2. Secondary Distribution Lines . A !

i Projected 5897 650 72.2 732* | 81.2 901.2
Actual 143.2 24.3 561.1 62.3 758.1 84.1

3. Consumer connections
Projected 70,0007 45,235 65.0 [57,618% 82.3| 170,000
Actual 4,407 6.3 24,005 34.3 |38,946 55.6

4. Transmission line
Projected 150 56 100 56* 100 56
Actual 12 8.0 50.4 90 50.4 90

5. Substation

1 Projected 11 1 100 1* 100 1
Actual 0 0 0 0 0 0

June 1985 projected targets estimated on 6/12 of programed targets for total year 1985.

Lacking original projection of project targets for 1982
are based on project targets listed in Projeci Paper.

The percentages of completion noted above




222 previously non-electrified

120 previously partially electrified

The evaluators have used the targets as amended by the March 1983

Cronograma de Trabajo as a basis for reporting on the physical advance of the

project. In general terms, the advance of the project through June 30, 1985

against programmed physical targets is as follows:

- Jarget Completed % Completed
Primary Distribution Lines 321.1 kms. 205:0 kms. 63.8%
Secondary Distribution Lines 901.2 kms. 7158.1 kms. 84.1%
Consumer Connections 70,000 ' 38,946 55.6%
Transmission Line | 56.0 kms. 50.4 kms. 90.0%

Substation 1 0 0.0%

It was projected in the reprogramming document of March 1983 that the
gonstruction program of PER-2 Qou]d have been completed by December 31, 1985
and that progress by the end of June 1985 would have been greater than that
actually achieved. See Chart No. 2. For example, the construction of primary
distribuiion lines was projected to have been 85.87 percent completed and the
progress reports of the consultants indicate that only 63.8 percent of the
distribution 1ines had been completed by that date. The document also
projected that 83.2.percent or 57,618 connections would have been made; as of

June 30, 1985, only 55.5 percent or 38,946 were connected.



The main reasonﬁ cited by project staff and others for this lack of
progress against programmed targets QEFZ €F¥) the complex nature of the
procurement procedures aﬂd(}2}—the~{ntervent1on"ﬁh"INDE'by'the'GOG*in»1984:\
| I R T J
The procedures within INDE for 11 but extremely minor purchases
appear to be extremely slow. According to INDE's own guidelines, there are at
least 13 steps which must be taken between the dinitiation of a purchase
request and the approval of the request. Generally this process takes from
three to four months and the document(s) have to be published for public bid.
The certification and adjudication process takeé approximately two months, the
contracting takes a minimum of one month and most often more, and the delivery
of the materials and/or supplies takes a minimun of two additional‘months.
Thus it is estimated that the total process will take a minimum of 11 to 12
months. The -evaluators were told by INDE and PER-2 staff that the average
time between initiation of a purchase order to the receipt of the materials

and/or supplies was between 16 and 24 months.

There had been a particular slowness in consumer connections because
of the lack of fuse breaker boxes and meters. The fuse breaker boxes arrived
in Guatemala shortly after the arrival of the evaluators, and the scarcity of

meters should be relieved by the emergency order of materials noted below.

Efforts aré being made to speed up the procurement process. These

efforts include:



a. Emergency purchase of local materials in the ahount'of Q50,000.

Purchase in process.

b. Emergency purchase of $94,000 of materials and supplies from the

U.S. GOG approval was received by PER-2 staff while the

evaluators were in Guatemala.

c. Purchase of materials, supplies and vehicles in the amount of
some $844,000 through USAID procurement procedures. Approval
was given by the GOG on July 22, 1985. With estimated arrival
time of materials purchased through this process at six months,
they thus will not arrive before the estimated project

completion date of December 3', 1985.

USAID and INDE staff are confident that the above measures will

enable the project to reach its physical targets, but not by December 31, 1985.

2. Recommendations - Physical Advance

The evaluators strongly recommend that the date for completion of
the project be extended. The length of the extension should be set by mutual

agreement between USAID/Guatemala and the GOG-INDE.

INDE should take an in-depth look at 1its purchasing procedures and

amend them to streamline and speed up the purchasing process. In reviewing



the purchasing procedures, it seems tha’. the process could be modified so that
the time between the dinitial requests for materials, §upp1ies. equipment
and/or vehicles and the time of their ictual arrival in the warehouse could be
reduced from the present estimated time of 16 to 24 months to a maximum of 12

months -- even possibly to eight months.

3. Findings - Financial Advance

Actual findings on the financial advance of the project against

programmed inputs are shown on Chart 3.

Original fnputs are taken from the 1loan agreement and indicate a
total project cost of some $15 m'1lion, with USAID Loan Number 520-T-031

providing $8.6 mil]ion.and the GOG/INDE providing counterpart funding of $6.4

million.

The original programmed inputs were changed in the Reprogramming

Document, Plan de Electrificacién Rural No. 2 (PER-2) - Reprogramacién, March

1983, page 94 of which appears in the Programa de Financiamiento. With slight

modification, these inputs were agreed to by USAID in Project Amendment No. 1,
signed between USAID and representatives of the GOG and INDE on September 30,
1983. (A copy of Amendment No. 1 is attached as Attachment No. 5.) This
Amendment added somé $7.9 million to the inputs of the project, with $2
million being provided by USAID (Loan No. 520-T-038) and $5.9 million in
counterpart funding by GOG/INDE, bringing the total funding for the project to

$22.9 million.



CHARY No. 3

Cateqory

Project Paper a/

TARGETS (INPUTS)

Reprogrammed c/

FINANCIAL ADVANCE OF PROJECT
AID LOANS 520-T-031 AND 520-T-038

Reprogrammed d/

27 July 1985

Actual Expenditures 6/30/85 e/

AID GOG b/__ TOTAL AID 606G Total AID GOG JOTAL AID GOG Total X
(000) (000) (000) (000) | (000) |(000) (000) ] (000) (000} {000) (000) (000)

1. Construction 6,670 4,870 |11,540 10,05 8,983 118,998 .}9,715 9,282.8 18,997.8 | 6,053.9 7.944.3 13,998.2 | N3.7
2. Consulting Services 300 - 300 -- 300 300 - 300 300 - 256.1 256.1 | B85.4
3. INDE Engineering

and Administration -— 760 760 - 1.489 | 1,489 - 1,489 1,489 - 1,454.2 1.,454.2 | 977
4. Maintenance and Ser-

vice Equipment 300 - 300 A5 218 533 615.0 218.0 833.0 -- 301.4 301.4 | 36.2
5. Technjcal Assistance

and Training 300 - 300 210 80 350 270.0 80.0 350.0 22.3 - 22.3 6.3
6. Aerial Photography - - - - 150 150 - 150 150 - 150 150 100.0

Inflation 940 700 1,640 - 370 3170 - a0 310 - 22.3 22.3 6.0
8. Contingency 90 70 160 - no no - 710.2 1no.2 . - - -~ 0.0
TOTALES 8,600 6,400 15,000 |10,600 12,300 {22,900 {10,600 {12,600 23,200 6,076.2 110,128.3 16,204.5 | 69.9
a. See Inputs, Page 3, Log Frame, Annex F, Project Paper, Guatemala Rural fiectrification (Revised) (June 12.
1978). :
b. Includes Resources of INDE and GOG.
c. See Amendment Number 1 dated September 30, 1983.
d. See Implementation Letter No. 40 dated May 8, 1984.
e. PER-2 Financial Advance dated June 30, 198S5.

_Ol—
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These reprogrammed inputs were slightly modified by Implementation
Letter No. 40, dated May 8, 1984, which provided for an additional input for
GOG/INDE of some $300,0000 into the Labor line item under construction and the
transfer by USAID of $300,000 from the Lébor line item to the Service,
Maintenance and Construction Equipment line item. (See copy of Implementation
Letter, Attachment No. 6.) The additional inputs from GOG/INDE brought the
total inputs of the project to the present $23.2 million as shown on Chart No.
3. Actual expenditures for the project through June 30, 1985 are shown on
“Avance Financiero del Proyecto," Attachment No. 7. In general terms, the

advance of the project through June 30, 1985 against programmed inputs s as

follows:
Line Item ' Expenditures Percent of Total Budget
| (000) |

Construction 13,998.2 13.7%
Consultancy 256.1 85.4%
Engineering and Administration 1,454.2 97.7%
Service, Maintenance and

Equipment 301.4 | 36.2%
Technical Assistance and

Training 22.3 6.3%
Aerial Photography 150.0 100.0%
Inflation ' 22.3 6.0%
Contingency 0.0 . _0.0%
TOTALS 16,204.5 69.0%

N\



A cursory glance at these overall figures appears favorable. But a

12

closer examination of some of the individual line items reveals otherwise,.

Line Item

1. Construction

2. Consultancy

3. Eng. & Aim.

4. Maint/Svc eq.

5. TA & Training

6. Aerial Photog.

7. Inflation
8. Contingency

TOTALS

1. Present Operating Budget set by Implementation Letter No.

1984.

COMPARATIVE ANALYSIS

Actual Expenses Against Budget

As of June 30, 1985

Source

AID
GOG/INDE

GOG/INDE

GOG/INDE

AID
GOG/INDE

AID

GOG/INDE
GOG/INDE
GOG/INDE
GOG/INDE

AID
GOG/INDE

2. Actual Expenditures as of June 30,

Advance.

Budget!
(000)

1,489.0

615.0
218.0

270.0
80.0

150.0

1985 as reported by PER-2 Financial

Chart No. 4

Expenditures? %
(000)
6,053.9 62.3
1,944.3 85.6
256.1 85.4
1,452.2 97.7
0.0 0.0
301.4 138.3
22.3 8.3
0.0 0.0
150.0 100.0
22.3 6.0
0.0 0.0
6,076.2 57.3
10,126.3 80.0

40, dated May 8,

23



There ar2 some difficulties looming which must be taken into account if the

project is going to be adequately financed at the local level.

The comparative analysis of line item 1, Construction, indicates that
GOG/INDE has spent 85.6 percent of its budgeted amount of $9,282,800, while
the physical advance on Chart No. 2 (page 5) indicates only 63 percent of the
primary distribution lines, 84 percent of the secondary distribution lines, 90

percent of the transmission line and no peércentage of the substation has been

built.

The comparative analysis of line item 2, Consu]fancy Services,
indicates that 85.4 percent of this line item has been spent. The present
consultancy agreement as written has funds only to carry it thfough November
1985. The comparative analysis of 1line item 3, Engineering and

Administration, indicates that 97.7 percent of this line item has been spent.

A comparative analysis of line item 4, Service, Maintenance and
Construction Equipment, shows that GOG/INDE has spent $301,400 or 138.3

percent of its originally budgeted $218,000.

Expenditures on the other items in the budget are way below budget to
date, with the exception of Aerial Photography, which spent precisely 100% of

the funds allocated.



4. Recommendations - Financial Advance of the Project

The evaluators recommend that USAID, the Implementing Unit and
GOG/INDE plan an early meeting to discuss the counterpart inputs into this
project to assure sufficient 7local funding to meet projected project
outputs. Perhaps some of the funds allocated to Inflation and Contingency

could be transferred to line items 1, 2, 3 and 4.

The evaluators recommend that more monies be provided so that the

Consultancy Services can be extended to coincide with the extended 1ife of the

project, if such an extension of the project is agreed to by all parties.

It is also highly recommended that INDE and the 1mpﬁementing unit take
advantage of the training and technical assistance component of this

project. See the recommendation below in the section on Human Resources,

page 34.

5. Preliminary Statistical Information on Usage Patterns for New INDE

Consumers Connected by PER-2 as of March 1983

Chart No. 5 reflects the usage information made available to the
evaluators about new consumers connected under the PER-2 program. As can be
seen, of the total 24,252 new consumers indicated on the chart, the average

consumption per consumer per month is 12.24 kWh and the average bill per



Chart 5§

Preliminary Statistical Information on New INDE
Consumers Connected Under PER-II as of March 1985

Consumption Average Average charge/
Consumers kWh/month KWh/Month/Users Charges/month monthly/user

Consumers connected in 6,783 101,263 14.93 Q 19,501.68 Q 2.88
eastern areas of country

Consumers connected 1in 17,469 195,445 11.19 Q0 42,133.13 Q2.4
western areas of country

Totals 24,252 296,708 ' 12.24 . Q 61,634.81 Q 2.54

NOTE: Of total consumers, 12,799 were connected during 1984; the month used as a base was

March 1985 and was taken from the report on consumers of PER-2 for the period ending March 31,
1985 dated April 23, 1985.

Guatemala, June 21, 1985

/s/1Ing. Raul Castaneda Illescas
Executive Director of PER-II -

-SI-


http:61,634.81
http:42,133.13
http:19,501.68
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consumer per month is Q2.54 (or approx{pate]y US$.85 at the current exchange

rate of three quetzales for one U.S. dollar).

The Project Paper projected an annual usage per consumer of Some 200
kWh per year (see page 104 of the Project Paper). The annual consumption of
almost 150 kWh per consumer (12 months x 12.24 kWh) 1is under that projection
by 25 percent. This is not unusual in new rural electrification programs, but
if the projects are to become financially viable, INDE must undertake a
serious productive uses of electricity program. Recommendations to this end
are contained in section D, page 60 below. Experience shows that the broader

usage of efectricity in the rural villages and farms provides economic

justification for future projects.

Note: PER-2 personnel indicated that the ;tatistical report is wusually
about three months behind the actual connections made by PER-Z, thus
explaining the difference between the figures on connections reported

in the Physical Advance of the Project (Chart 2) and those contained

in this Statistical Summary (Chart 5).
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B. Assessment of INDE's and Implementing Unit's Capabilities to Successfully

Implement the Project in the Areas of Promotion and Selection of Villages,

Procurement Procedures, Human Resources and Construction Equipment

This was one of the more difficult areas to assess because assessing total
capability under these circumstances is almost impossible. INDE is a large
and complex organization (see organization chart in Chart '6) while the
organization of the implementing unit for PER-2 is less complex (see Chart
7). The assessment which follows is primarily based on observable results to
date in project achievement, review of policies and procedures implemented (or

not implemented) and din-depth 1interviews with the principles involved in

carrying out the projects.

t

1. Selection and Promotion of Villages (NOTE: the vil]ages first had to

be selected and, once selected, the promotion phase began.)

a. Findings - Selection of Villages

Selection cfiteria for the dnitial selection of villages are
enumerated on pages 26 through 28 of the reprogramming document (Plan de

Electrificacién Rural No. 2 (PER-2), Reprogramacién, March 1983). The

capability of INDE staff demonstrated 1in setting these criteria was

excellent. The process of selection appears to be based on sound criteria.

The four criteria used are used in pre-feasibility studies for rural

electrification programs around the world: the Jlength of the secondary
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distribution 1ines, a maximum cost per household connection (Q600), an
~infrastructure factor (6 on a scale of 10) and an economy factor. However,
there seems to have been an omission in setting a minimum eligibility factor
for the economy factor of the villages to be selected. It appears that
subjective, rather than objective, decisions were made when the villages did
not meet the cost criteria of 0600 per consumer or 1less for household

connections and/or a point factor of 6 or more in infrastructure.

The evaluators examined 26 of the 160 village questionnaires from the

Eastern Region of PER-2, 20 from newly electrified areas and 6 from previously

or partially electrified areas. See Attachment No. 8. Selection of the

. .

questionnaires analyzed was done on a random basis, that fis, every fifth
questionnaire from newly electrif.ed areas (100) was selected, and every tenth

questionnaire from the previously electrified areas (60) was selected.

Of the 20 questionnaires from newly electrified areas, the analysis

shows the following:

10 villages fully met the criteria of cost and infrastructure
6 villages met only the cost criteria

4 villages met only the infrastructure criteria

If this analysis is valid, and it were applied to the 222 villages

previously non-electrified, as indicated on pages 3 and 6 of this report, it

would mean that:
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50% or 111 villages fully meet the criteria
30% or 67 villages meet only the cost criteria

20% or 44 villages meet only the infrastructure criteria

O0f the six village questionaires from the partially electrified
areas, the analysis indicates that all met the cost criteria. No data were

given on infrastructure or other criteria; thus these could not be analyzed.

It should be noted that the 182 questionnaires from the western and

other regions of the country had been misplaced and thus could not be analyzed.

There is now 1in place an excellent computerized system for the
compilation of the data from the questionnaires. From the data generated by
computer, the program staff can easily determine if the villages met the

criteria for selection.

b. Recohmendations - Selection Criteria

The evaluators recommend that selection of vi]]aées follow the
criteria as set, unless there is some overriding political or economic reason
that dictates a different selection criteria. When other criteria are used,
the program staff should indicate why different criteria were used and what

criteria were used to include non-qualifying villages in the program.
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c. Findings - Promotion in Villages

The "capability of the "promotores" s excellent and of the highest
caliber. This can be attested to by the high percentage of connections in the
areas of the newly electrified villages under PER-2. (Visual observations by
the evaluators in a .few selected. villages indicate approximately 80% of
potential customers in each of the energizedAvillages visited by the team are

already connected.)

d. Recommendations - Promotion in Villages

'The only recommendation which pertéihs to this statement of werk is
that INDE, and the implementing unitt maintain the high capability which it
has developed as it completes promotion in villages yet to be electrified
under PER-2. At this time, INDE should ascertain whether bER-Z has
sufficient personnel io meet the targets as outlined in the project and assure

that these personnel have sufficient vehicles and other support items.

Additional recommendations are as follows:

If plans are developed by INDE's Commercial Department to have an
ongoing Promotion (Productive Uses of Electricity) Program, the
"promotores," with additional training, could form the nucleus of such a

promotion staff.
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Either PER-2 or the Commercial Department of INDE should indertake
the training of {its consumers in the safe use of electricity, including such
courses as how to wire their homes and/or small businesses and -how t) use and

repair their electrical appliances and other electric devices.

If furtﬁer rural electrification programs are developed, this staff

should be utilized as "promotores."

2. Procurement Procedures

a. Findings - Procurement Procedures

There appears to be no lack of capability in INDE or the ‘‘mplementing - -

unit in the preparation of procurement documents. The problem 1is the

procurement process itself. It is very complicated, cumbersome and slow.

b. Recommendations - Procurement Process

The Procurement Proces% within INDE should be streamlined to both
assure that necessary internai policy procedures are adhered to and that
needed materials, supplies and equipment are provided on a timely basis to

meet program targets.

INDE should seek to obtain training of INDE staff on how to

streamline its procurement procedures. The actions recently taken by USAID,
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the implementing unit and INDE, as enumerated on page 8 above, to expedite the
procurement process seem to have been bcth desirable and sufficient. However,
this is only a temporary solution to INDE's procurement problem and will

continue to be a temporary solution unless the recommendations made above are

implemented.

If neither of the above recommendations can be carried out, and no
other procurement procedures can be effected to ensure timely inputs of
necessary sesources to meet programmed targets, it is recommended that INDE
and the implementing unit continue to use the good offices of USAID for

procurement to meet the off-shore needs of the project.

3. Human Resources

a. Findings - Human Resources

From observations and interviews, the evaluators feel that the human
resources assigned to this project generally appear to have been both
sufficient in number and of the necessary capability to successfully implement
the project. This may not have been true if existing INDE staff had not been
available to be assigned to the implementing unit, if personnel 1in the
Planning and Projects Departments had not been available to give the necessary
support, coordination and backstopping, and INDE's Construction Department
personnel had not beén available to undertake and complete the construction of

the 1ines. The evaluators were informed, however, that, due to budgetary

D
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restrictions, the position of Deputy Director of PER-2, which has been vacant

since May 1984, has not been filled and the Director has had to assume these

responsibilities in addition to those of his position

The evaluators did find, however, that INDE and the implementing unit
have not effectively utilized the training and technical assistance component
that was built into the project. They have used only $22,300 of the
programmed $350,000. This was dincluded t6 provide project personnel and
others the opportunity to increase INDE's capabilities 1in rural

electrification management and in rural electrification design standards and

construction procedures.

From project documentation and interviews it has been ascertained

that the following training has taken place:

training of some 275 local electricians
one short-term training course in financial management in Mexico
short courses in English language training by 16 engineers

one two-years Master's of Engineering degree

The implementing unit might be encouraged to make fuller use of the
talent available in other sections of INDE. Working in isolation from other
sections of INDE does not seem to have had a significant cffect on the
implementing of the project. But, as noted in Section D of this report, this

aspect of relationships needs improvement.

NGN
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The evaluators, though not specifical™y called on to do so, feei that
some comment concerning the Consulting Group is warranted, since the
consultants have had a positive effect on ‘mproving the human resources of
INDE and the implementihg unit's capability to successfully implement the
project. More will be said under Section C of this report. At this point it
should be pointed out that the consultants have had a singular effect on the
implementing un%t's capability to conéider‘ and then accept cost reduction

techniques 1in the design and construction of rural electric ‘- systems in

Guatemala.

b. Recommendations ~ Human Resources

It 1s highly recommended that INIE and the 1implementing unit take
advantage of the ‘training and technical assistance component of this
project. A number of general areas have been discussed among the evaluators,
USAID, PER-2 and INDE personnel and others. The order of priority appears to

be the following:

promotion or productive uses of electricity programs

rural electrification design standards

rural electrification construction practices

rural electrification systems management and administration
procurement procedures

safe uses o% electricity

job training and safety programs



Based on the discussions which have taken place, the evaluators are
suggesting a number of potential .alternatives for training-and technical

assistance programs. They are contained in Attachment No. 9.

4. Construction Equipment

a. Findings - COnstructibn Equipment

The evaluators found an extreme shortage of both vehicles and

equipment to enable the extremely capable and experienced crews of the INDE

Construction Department to adequately and efficiently carry out construction.
What equipment they do have 1is .already worn out or will soonr be worn out.

But, 1in spite of these shortages, the construction ¢rews have done an

excellent job of construction.

There 1is an extreme shortage of transport vehicles for poles,

pole-line hardware and cable. Many times the concrete poles have had to be

transported by human manpower.

There 1is an extreme shbrtage of pole setting equipment. The INDE

Construction Department has ingeniously adapted farm tractors for this purpose.

There is a shortage of dicging tools. The crews have had to fashion

their own digging tools.



There is a shortage'oi small hand tools such as:

(1) cable cutters - The crews have been using hacksaws because

the cutters they had have worn out.

(2) pliers, wrenches and compression tools - Many times the

workers have had to buy their own tools using their own

money to do so.

There would have been even greater shortages of appropriate vehicles

and tools and equipment hed INDE been able to carry out its normal construc-’

tion program. Had this been the case, there would have been few or no

vehicles, and little equipment and materials available for the carrying out of

the PER-2 construction program. '

Fortunately, most of these shortages will be remedied with the three
purchase order procurement processes which are now under way, noted above

(page 8) in section A.1, Physical Advance of Project.

The evaluators also observed that most of the members of the crews
were lacking what is considered proper wearing apparel for the safety of the
work force. Very few hard hats were observed, and very few of the men had the

proper shoes. No first aid kits were in evidence.
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b. Recommendztions - Construction Equipment

The evaluator: recommend that the P(pject Managers and USAID staff
assure that the purchase orders in process are kept on track and expedited as
-quickly as possible. The arrival of the vehicles, supplies, equipment and
materials will correct the shortages noted above. It 1s not only critical
that these vehicles, materials and supplies are received to assure complietion
of project targets, but to assure that the INDE Operations Department has them

to be able to properly service and maintain the systems once they are

energized.

Though the evaluators realize that it may not be within the means of
" either PER-2 or INLE at this time, we strongly recommend that INDE adopt
policies and procedures for a safety program and then obtain the necessary

equipment to assure the safety of the work force and the compliance with

adopted safety practices and procedures.

57
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C. Design and (.onstruction Practices Being Used by INDE

The evaluators approached the assessment of the design and construction

practices with a slightly different methodology than that used in other

sections of this report. First, a general assessment of the electric system
built under the PER-2 project was undertaken. This was done using appropriate
sections of NRECA's Worksheet No. 7, "General Appraisal of Operating Project"
(Attachment 2-2) adapted for this purpose. Results of this appraisal are
recorded in Item 1 of this section. Second, general findings made through
interviews, on-site visits and a review of the Tliterature concerning design

and construction practices of INDE are recorded.

1. Gen:ral Appraisal of the Operatiﬁg Project

a. Technical and Administrative Performance

(1) Findings - Outage Performance

The presenf power outage performance is not recorded for
distribution systems. Periodic power outages at high voltage levels (69 kV
and. above) are recorded and maintained, but normal rﬁra] distribution system
repairs are performed at the consumer's request. In some isolated areas,
outages may last over 24 hours due to distance from municipal offices, lack of

telecommunica*ions and normal shortage of replacement materials.
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In some instances, distribution installations are inspected
periodically within a monthly program of preventive maintenance, but records

of distribution system outages are not kept.

Recommendation - Outage Performance

Records of distribution system outages should be kept in
order to be able to forecast needs and stock emergency repair materials.
These records will aid INDE in determining what materials may be needed in

addition to those needed to meet their routine maintenance requirements.

(2) Findings - Present Voltage Stability

The present voltage stability for the PER-2 rural
electrification program 1s well above satisfactory since there 1is no

significant increase in consumer loads aside from average house illumination.

Recommendation ~ Present Voltage Stability

INDE engineers should constantly check the voltages on the

line as the distribution load grows to assure adequate voltages and balanced

loads.
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(3) Eindings - Present Condition and Adequacy of Generation
Equipment

The present PER-2 rural eléctric distribution systems are
'supplied through existing three-phase, 69/34.5 kV and three-phase 69/13.2 kv
substations which provide energy to the three-phase 34.5 kV and 13.2 kv
feeders and single-phase 19.9 kV and 7.6 kV secondary lines, The adequacy of
the power supply equipment is satisfactory with the exception of a near
maximum loaded to capacity 2.5 MVA power transformer at the Chimaltenango
69/34.5 kV substation. AID and INDE. have made arrangements, which are in
progress, to'purchase and install a new 5 MVA transformer which will handle

the immediate demand and the PER-2 distribution load supplied from this

substation. It was stated by the Operations Chief Engineer of Chimaltenango .

that there would be an excess of 40 -percent power transFormer'capacity after
the installation of the new 5 MVA t}ansformer; which could easily integrate
the new distribution loads. The entire network of substations related to the
rural electrification program is dependent on the national electric grid,

which is adequate at the present time.

There is an indication on the books of INDE of an excess of

installed capacity, but this is somewhat deceptive because of the deteriorated
condition of the thermal plants, many of which need to be taken out of service
periodically for repair and/or overhauling. There is a definite shortage of
capacity during the summer months (November to May). This is being partially

solved by USAID's Electric Power Reserve Project (No. 520-0344) which will
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provide INDE with a 41.9 MW diesel unit on a loan basis until the

hydroelectric facility, Chixoy, comes on line.

Recommendation - Present Condition and _Adequacy of

Generation Equipment

The new 5 MVA power transformer at the Chimaltenango
substation should be installed before all completed distribution systems are

energized from this substation. The exiéting 2.5 MVA transformer should be

utilized as a backup unit.

(4) Findings - Present Condition and Adequacy of Distribution

Lines

| The present condition and adequacy of distribution lines is
excellent for all rural areas visited by the evaluators (see Attachment No.
4). However, as we will more fully point out in section 1.b.) below, future
design and construction of primary and secondary distribution lines should be
modified to incorporate I1ighter maierials for such items as pole types, pole
heights and wire size to permit performing the same functions at reduced costs

without sacrificing mechanical strength and electric reliability.

Early in the construction and even now, 30-foot and 35-foot
concrete poles were used for primary and secondary distribution 1line

construction in the PER-2 program. The average weights of these two standard-
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size poles is 750 pounds for the 35-foot and 500 pounds for the 30-foot pole.
One of the great concerns in transporting these poles ovef rough terrain is
breakage; a second is the quantity that can be loaded on a transport truck,
which varies from four to five poles, depending on road conditions. Normally
the poles are handled with a modified farm tractor but, in areas where access
is.difficult for truck or tractor, poles are handled manually using as many as
36 people. Recently, PER-2 began using standard 25-foot and 30-foot Class 5
wood poles for primary and secondary distribution. line constru;tion. The
average weights for these two standard pole sizes were not available. The
personnel in the regional cqnstruction departments have mentioned that they
are hauling as many as ten wooden poles per load without fear of breakage.
This is a good indication that the wooden poles are more 1ight weight and

easier to transport, handle and erect.

In order to point out the usage and cost savings of wood
poles versus concrete poles, the following information was obtained from the

consultants! recofds for material unit prices effective June 30, 1985:

Delivered Unit Delivered Unit
Concrete Poles Price-Quetzales Wooaden Poles Price-Quetzales
30-foot Q. 174.90 30-foot Q. 78.98
25-foot Q. 165.00 25-foot Q. 61.82

The 1locally fabricated wood poles are produced utilizing the American Wood
Preservers Association specifications. Unfortunately, from field inspections
and several interviews, it was discovered that a quality control program has

not been developed to monitor pole defects prior to field delivery.
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Time and manpower did not permit an exhaustive examination

of INDE's present designs and specifications.

Recommendation - Present Condition and Adequacy of

Distribution Lines

The present INDE designs and specifications for rural
primary and secondary distribution 1lines shou1d be analyzed more fully by

design engineers with extensive experience 1in rural electrification systems

design.

INDE should establish a regular inspection program with the
pole fabricators in order to monitor quality production Eccording to the
specifications. INDE should also follow a routine pole inspection in their

regular maintenance program.

(5) ’Findings - Present Condition and Adequacy of Office and

Equipment

Observation of present office conditions sﬁows them to be
satisfactory throughout the regional offices. Office equipment was
satisfactory. Equipment for field use was sparse or nonexistent. The meter
testing equipment in the Quetzaltenango. regional office was lacking an

iutomatic calibrator; calibration had to be done by hand. The engineering and

o1



field staff on the construction units lacked such essential items as meggars,

voltage testers, short-circuit testing equipment and watt/hour meters;

Recommendations - Present Condition and Adequacy of Office

and Equipment

Present offices and office equipment should be upgraded as

financial and economic conditions within TNDE improve.

The construction crews should be provided with the proper

equipment for testing the adequacy, reliability and safety of the systems

before they are energized.

b. urrent Project Prartices

(1) Findings - Line Construction

Specified standards are wused.. Designs are planned in
Guatemala City. Construction is done by INDE personnel. Specified standards
are now being implemented for 19.9 kV and 7.6 kV distribution systems for
design as well as for construction. During the early stages of the
construction phase, field installations were made on the basis of routine
experience carried over from other earlier distribution projects. Although
the crews did not have hard copies of the design standards in hand in the

field, field installations almost exactly met the issued design standards.
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Design drawings for each ccmmunity are prepared in the PER—é design section,
with advice and input from the consultants contracted for this purpose.
According to procedures set up, these designs are then submitted to the design
section of the Projects Department of INDE for comment and approval. Minor
design changes to INDE's normal design criteria have been made by the PER-2
design department and the consultants to make the designs more appropriate for

rural electric distribution conditions.

A1l construction has been performed by the normal INDE

construction crews with assistance from assigned PER-2 linemen helpers and

other staff. The assignment of these experienced crews has been of great.

value to the PER-2 project. Overall construction workmanship and

installations are, in general, good, even with the lack of proper tools and

equipment.

Recommendation - Line Construction

A definitive design criteria should be established for
rural electric distribution to .cover pole types, pole span lengths, pole
heights, cable sizing, conductor sagging, protective equipment sizing and
distribution transformer sizing. In addition, the present normal INDE design
and construction standards should be carefully reviewed to conform to current
rural electric distribution conditions or standards as a good indication of

_future cost savings in decign as well as construction.
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IKDE should 1investigate reducing its line cost by using
higher wood poles, longer span lengths and small conductor sizes. In the
U.S., poles for rural areas are generally 30 or 35 feet long. Although
shorter poles (25 feet) are less expensive, mo;e poles and poTé¥t65'asséhblies

‘'would be required, resulting in greater overall cost. Using a 30-foot pole,
the span length could be increased to 160 meters (see REA Bulletin 160-2,
Exhibit 14), or 6.25 poles per kilometer. At a pole cost of O.v78.98. the
pole cost per kilometer would be reduced from 'Q. 618.20 to Q. 494. The

reduced number of pole-top assemblies would add to this expected savings.

The advantage of running single-phase lines to small towns
is that, as the load grows, additional phase condﬁctors can be added to serve
projected load growth. A single-phase line with conduc@ors sized for initial
loads can be upgraded with additional conductors ta serve loaqs for
approximately 20 yea}s without the need for larger conducto;s. Hence, INDE is
over building by using conductor sizes larger than needed for its 1initial
load. For example, INDE uses a conductor size of 1/0 ACSR when a No. 4 ACSR
could have been used as effectively. On a kilmeter cost basis, the 1/0 ACSR
conductor is Q. 540, whereas the kilometer cost of a No. 4 ACSR is Q. 240.

This could mean a savings of Q.-ﬁCO per conductor kilometer.

Construction has been carried out very well, and according
to normal INDE specifications and standards. It is recommended, however,
that a lineman's training course be arranged to reinforce practical skills

learned on the job, when the construction crews have the proper tools and
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equipment. A construction design and staking course could be offered in
Guatemala, in Spanish, to a selected number of crew chiefs to train them in

rural electric systems design and construction. See Attachment 9.

(2) General Comments on Design _and Construction Practices

Findings - Desiqn Practices

The design standards and specifications used 1in PER-2 have been
adapted from INDE's normal designs and specifications. It is our
understanding that these standards were adapted from the U.S. REA standards

for thr:e-phase, single-phase systems. The similarity in designs attests to

this. This overall design practice is good, but these standards should be

carefully reviewed to ascertain if more effective engineering or more economic
utilization of materials could be employed in future rural distribution
projects. Present design standards and specifications are geared more for
urban installations rather than rural. There is an apparent use of costly
concrete poles and pole sizes and heavier coqductor sizes than may be

necessary in the newly constructed primary and secondary rural distribution

lines.

Minor modifications to INDE's normal standards and procedures have
been made upon the recommendation of the consultant (CM-TEL), e.g., procedures
for making design éhanges; the utilization of 30-foot wood poles for primary

rural distribution 1lines and 25-foot wood poles for secondary rural

Ny
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dist+ibution 1lines instead of concrete poles; and the coordination of

standards with other existing utilities, such as the telephone company.

It has also been observed that there is a lack of a definitive quide
for the application of rural distribution design criteria to proper conductor
sizes, conductor sagging charts, distribution transformer capacities, pole

sizes and pole span distances, and protective equipment and fuse sizing.

Furthermore, there are no written standards for service drops and

household instaliations.

Recommendations - Design Practices

The review of standards for primary anq secondary distribution 1lines
by the consultants should be a continued. Modifications should become a part
of the standardized design specifications to be reviewed and approved by the
Projects Departmént and then codified as rural electrification project

designs. This should be done in order to reduce what is the apparent excess

cost of poles and conductors.

Standards for service drops and household wiring should be developed.

The foregoing recommendation is a repeat of that recommended above,

bt it bears repetifion.
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Findings - Construction Practices

PER-2 construction methods and practices have been adapted from the
normal INDE projects and are satisfactory. The present shortage of
construction tools and equipment is a serious problem. Construction methods
and efficiency would greatly improve if the crews had the proper tools and
equipment. During the period that the evaluators were in Guatemala, a plan
for the purchase of the required tools and eﬁuipment was worked out among the

Government of Guatemala, INDE and USAID. See page 8 above.

Recommendation - Construction Practices

A1l steps humanly possible to expedite the delivery of these very

necessary items should be undertaken by alil 1nvo]yed parties.
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0. The Administrative Structure of the Implementing Unit and Its Relationship

with Other Divisions of INDE in Coordinating the Project

1. Findings - The Administrative Structure of the Implementing Unit

The present administrative structure of PER-2 can be ascertained from
the Organizational Chart, Chart 7, on page 23. As of July 30, 1985, the PER-2
staff numbered 152, with four vacancies. A breakdown of staff by sections is

as follows:

Executive Director 1
Administrative Section 16
Coordination of Loans 4

Engineering and Construction .107

Social Work and Promotion 24

As can be seen in reviewing the organizational chart, the Executive
Director of PER-2 reports directly to the Manager of the Works and P}oduction
Division. It should be noted that there has been a significant change from
the administrative or coordinating unit that was envisioned in the Project
Paper. But the structure that has evolved is an excellent structure for an

administrative unit for a new program of rural electrification.

It has been NRECA'S experience that, when significant rural

electrification programs are planned, it is almost always more effective and
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efficient to create a new rural electrification department, section or unit to
be totally responsible for the implementation of such a program. The validity
of this observation can be attested to by the rate of advance toward
programmed targets before and after the organizational and staffing changes
were effected. See Chart 2 on paje 5. The organizational structure as it

presently exists is more than adequate to carry out the objectives of PER-2.

The unit might be strengthened by filling the position of Deputy
Director. There seems to be no unit head for the Social and Promotion
Workers, and thus it is assumed that this group of people report directly to

the Eiecutive Director of PER-2.

There had been some problems with the Planning Department and the

Projects Department concerning the ovef]apping functions of PER-2 staff and
the staffs of these departments but, generally speaking, these problems have

been or are being worked out.

The working relationships with all other divisions and/or departments
appear to be excellent, save for the normal problems in a rather large,

bureaucratic organizations.

Additional Findings

While evaluating PER-2, other sitvations became evident which are

outside the scope of the Statement of Work but which merit mention in this

report.
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The PER-2 implementing unit is working on the sité selection process
for PER-3 or Per Q (for a five-year plan) for a follow-on program of
additional rural electrification projects. The "promotores" have undertaken
studies and interviews for additional villagés and the computer section of

PER-2 has compiled the data on numerous villages.

The INDE Planning Department has begun an impact evaluation of PER-2
and has requested data from PER-2 personnel. PER-2 personnel have stated that
its ‘"promotores," who are the only quqlified staff to collect this data,
cannot be assigned to do this because they are still needed in the promotional

process for villages selected to be part of PER-2.

Recommendations - The Administrative Structure of the Implementing

Unit
The administrative structure of the implementing unit should be
strengthened by filling the position of the Deputy Director, which is

presently vacant.

The "promotores" should be trained to undertake the promotion of the
productive uses of electricity and they, or perhaps staff of the Commercial
Department, should be trained to become trainers to instruct consumers in the
use, care and repair of electric appliances and other electric devices used in

the home, on the farm and in small businesses.

N
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Both the implementing unit and INDE management staff should continue

the improvements in the relationships between the unit and the Planning and

Projects Departments that each have begun.

Recommendations on rural electrification design and construction

practices are made above in Section C (Design and Construction Practices).

2. Relationship with Other Divisions, Departments and Units of INDE

Findings - Relationships

The following findings are based on in-depth interviews wita those
persons listed t©n Attachment No. 3, Major Contacts, and by piersonal

observations of the evaluators.

a. Implementing Unit's View of Its Relationships with Other Units

of INDE

(1) WOrks and Production Division.. Excellent working

relationships exist with this division. It is apparent that PER-2 staff and

the staffs of the Construction Department and Operations work well together.

(2) Planning and Projects Division. MNo problems were apparent

at the division level. What problems there were seem to have been .orked

out. There was no mention of serious problems with the Planning Department,
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except for the question of the locus of the planning responsibility for -rural
electrification. There were, however, some concerns regaEding the Projects
Department over which entity should be doing systems designs for rural
electrification. At this time, PER-2 staff make design modifications at the
suggestion of the consultants and then submit these modifications to the
Projects Department for approval. PER-2 staff indicate that at times the

Projects Department is slow to approve modifications in design.

(3) Administrative Division. PER-2 works mainly with the

Commercial Department of the Administrative Division. No serious problems

were mentioned or observed. The two entities appear to have an excellent

relationship.

(4) Financial ODivision. Generally good working relationships

exist between the division and the 1mplementiﬁg unit. There apparently are
some problems in the approval‘process for procurement and some slowness in the
reconciliation and payment of expenses. These items are reportedly being
worked on and much improvement has allegedly taken place. Room for

improvement exists in the area of procurement.

b. Other INDE Units' Views of Their Relationships With the

Implementing Unit

(1) Works and Production Division (Sub-Gerencia de Obras vy

Produccién). The best relationships between PER-2 and other units of INDE
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seem to be in this section. This seems to be the case Jecause, from an
organizational point of view, PER-2 is part of this divisiun. The division
director stated that this program, and follow-on rura: electrification

projects, are very important to the development of Guatemala.

° COnstrugtion Department, Works and Production
Division. PER-2 personnel have established good relationships with this
Department. The department director stated fhat relationships are excelient.
The only complaints articdlated are that there are insufficient tools,
materials, equipment and vehicles for the crews and there is delay in the

arrival of new equipment.

e Operations Department, Works and Production Division.
Relationships with this department were reported and observed to be
excellent. There are established procedures for the acceptance of the systems
buiit under PER-2 which are generally followed in all cases. Some few systems
were not acceptéd but corrections were made without undue delay. All

completed systems, with the exception of one, have been integrated into the

ongoing operational network.

e Regional and Sub-Regional Construction and Operations
Department. Relationships were said to be excellent with all dinvolved
regions and sub-regional offices and in the field. Personal observation by

the evaluators confirmed this. Some minor problems exist 1in day-to-day
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relationships, but these were said to be normal and have caused no undue

difficulty or delay in project implementation.

(2) Division of Planning and Project (Sub-Gerencia de

Planificacién_y Proyectos). Good relationships exist at the division level.

The division director indicated that there had been some problems in the past

but that most of these have been worked out. He strongly supports PER-2.

0 Planning Department, Division of Planning and

Projects. The department head indicated that there had been some differences

of opinion over the role .of planning between PER-2 personnel and his

department but that the differences are being wor..ed out.

The Planning Dépaftment has begun to undertake a
socio-economic evaluation of PER-2, as calle” for in the loan agreement, and
indicates that it will need coordination and collaboration from PER-2 staff.
(PER-2 management indicates that they will assist the Planning Department when
their "promotores" are finished with their reéponsibi]ities of promotion in
the villages to be connected under PER-2.) This collaboration should help

further improve relationships between the implementing unit and the Planning

Department.

o Design Department, Division of Planning and Projects.
Relationships are generally good. There are some concerns over who should be

doing the designing for PER-2 -- PER-2 design staff with the assistance of the



consultants or Design Department staff. The evaluators found that while, in
general, the roles of each are set forth in policy and procedures.'these are
not always followed. We were informed, however, that this situation is being

rectified with the assistance of the division manager.

(3) Administrative Division. The evaluators did not have any

direct contact with personnel at the division level, but relationships are
reported to be excellent, except for the normal administrative difficulties

found in a large, bureaucratic organization.

0 ‘Commercial Department, Administrative Division.

Relationships between the Commercial Department and personnel of PER-2, both
at the headquarters 1level and at the regional and sub-regional levels, are
excellent. There is a procedure for reporting new connections under PER-2 to
the Commercial Oepartment and this 1is followed 1in all cases. The only
reported difficulty arises when the service application forms arrive late in
the Commercial Department and the new consumers are billed for two months of

service instead of one.

Though not directly related to relationships between INDE and
the implementing unit, it seems important to make a few observations

concerning consumer service.

Top management of INDE has recognized the need for improved

consumer services and intends to raise the Commercial Department to division
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level. The department head recognizis the need for promotion of sane, safe
and productive uses of electricity. Iliis plans as he discussed them were good,
but do not seem to go far enough. Suggestions for a more effective program

for the promotion of productive uses of electricity are cohtained below on

page 60.

(4) Financial Division. No direct contact with this division

was made by the evaluators, but reports indicate that relationships are quite
good. PER-2 staff reports that the financial staff have tried to speed up the

approval of funds for bcth local and offshore purchases but have been

handicapped by internal procedures and foreign exchange currency policies and

procedures. .

(5) Consulting Firm. .Thoﬁgh not called fof in the Statement of
Work, the evaluators would 1ike to comment on the relationship between PER-2
and the consu]tfng firm of CM-TEL. This is an excellent relationship. The
consulting staff is dedicated to the rural electrification program and, in the

eyes of the evaluators, have given invaluable assistance to the PER-2 staff.

Recommendations - Relationships

a. Implementing Unit's View of Its Relationships with Other Units

of INDE

PER-2 staff should continue to seek improvement 1in its

'relationships with the Planning and Design Departments. This might best be
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done by clearly defining, on paper, the roles of each unit 1ﬁ the planning and
design - processes and then setting up policies and procedures for these
functions. Because of the funding process and the nature of this significant
rural electrification program, the evaluators see a role for PER-2 personnel
in both the planning function and the design function in rural electrification
projects, present and future. However, the permanent planning functions for
INDE, as 1f is now organized, belong to the Planning Department, and the
permanent design functions belong to the Projects Department. PER-2 personnel

need to keep this in mind.

b. Other INDE Units' Views of Their Relationships With the

Implementineg Unit

(1) Works and Production Division. No Eecommendations seem

needed concerning the existiﬁg relationships of PER-2 with the warks and
Production Division and its Construction and Operations Departments. There is
no reason to believe that these good relationships will not continue. They
may even improve when the greatly needed materials, equipment, supplies and

vehicles are received by project personnel.

(2) Planning and Projects Division. See recommendation under

Item a on the preceding page. Roles and functions of the Planning Department

and the Projects Department vis-a-vis PER-2 must be clarified so as to avoid

confusion and duplication.
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(3) Adriinistrative Oivision. The evaluators recommend, if

the PER-2 staff and/or USAID feel the need, that a more in-depth evaluation
of relationships Ddetween PER-2 and the Administrative- Division be
_ undertaken. Such an evaluation could lead to steps to improve the

administrative processes of PER-2.

The plans to raise the Commercial Department to division
Tevel and to provide a Consumer Service and Promotion staff, which will lead
both to improved relationships with consumérs and increase the productive uses
of electricity, seem sound. INDE should incorporate into the Commercial
Division a Consumer Relations Department and give this department the
responsibility fo: developing a plan for the productive uses of electricity.
The plan should include sufficient staffing to effectively implement it.
Promotion/productive use of electricity should staff be assigned to each of

the regional and sub-regional offices of INDE. Guidelines for the development

of such a plan are contained in a paper given at the seminar on Productive

Uses of Electricity in Rural Areas held in San José, Costa Rica, in December

1983, in which seven INDE staff participated, including the Executive Director

of PER-2, the Chief of the Commercial Department and the Chief of the Planning

Departmept.

We strongly recommend the funding of a productive uses
program as a part of any additional rural electrification programs in
Guatemala and strungly suggest that no further electrification projects be

funded without the provision of monies for a countrywide productive uses of
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energy program which will include the consumers connected through PER-2 and

other previously connected rural consumers.

(4) Einancial Division. Time did not permit an evaluation of

"this division by the evaluators. Therefore, no recommendations can be made.

(5) Consulting Firm. We applaud the relationship between PER-2

and the consulting firm. From all indications, this relationship will

continue.



Attachment No. 1

Excerpted from Attachment No. 2 to Cooperative Agreement No. 520-0000-A-00-
5273-0C between USAID/Guatemala and the National Rural Electric Cooperative

Association, dated July 5, 1985.

PROGRAM DESCRIPTION

Article 1 - Purpose

To perform a mid-term evaluation of Project No. 520-0248, Rural
clectrification - II, being implemented by the National Institute for

E]ectrification'(Instituto Nacional de Electrificacién - INDE).

Article II - Statement of Work

The Recipient shall carry out the following activities:

®

A. Evaluate the physical and financial advance of the project against
the programmed targets. If necessary, the evaluation team should

recommend the necessary actions to correct implementation delays.



In reference to A. above, the Recipient should assess INDE's and the
implementating unit's capabilities to successfully implement the
project 1in areas such as: promotion and selection of villages,

procurement procedures, human resources and construction equipment.

Evaluate the design and construction practices being used by INDE and

recommend necessary corrections.

Evaluate the administrative structure of the implementing unit and

jts relationship with other divisions of INDE in coordinating the

project.

W



WORKSHEET #6
“General Appraisal of Overall Rural Electrification Program"
(General Instructions)

1. The performance of this planning component also requires time,

research and study. The Mission personnel .most knowledgeable of the activities

of the LDC "lead" power agencies should undertake this activity. Again,

numerous interviews with policy makers in the power sector may be required.

2. The worksheet requires two separate judgments to be made by the
individual making the assessment. After conducting the necessary interviews

he should check off the most appropriate response to the data items in the

"activity implementation status" colum. He then must identify the most

appropriate agency to undertake corrective action when a program activity

weakness is apparent (i.e., those activities noted on the worksheet as either

being not implemented at all or only partially implemented).

40



HORKSHEEY #6
GINIRAL APPRAISAL OF OVIRALL RURAL ELECYRIFICATION PROGRAM
Activity leplementation Status Suggested Program Palicy and Practice Activities Suggested Corrective Agency for
. . Action Corvective
Actioa
trole- Partially fiat hot 1. Wural Electritication Developeent Planning:
sa'nted Inplers eled  lmnlenented Applicable
« R. E. ooals anv plans are incorporated {n the
_ — — — Lt< duvelopaent plan,
o R. E, construction {s coordinated with other
— — —_— — goverament rural developacnl projects,
) « R. L. construction {3 coordinated with the
— — — —_ LOC national power supply agency. — —
2. Rural Electrification Funding and Credit: .
+ Local currency for project funding i3 cosmitted
_ — —_— —_— and availadle on “soft term® basis.
» Llocal public funds are available for local pwilic
— — —_— — facility electric bil)ings. —_ —_
« Credit {s available for consumer connection
—_ —_— — charges and housewiring, —_ -
3. Tax Exception and Franchises; )
« Isported materials are free of custom dutfes and
—— o—— ——— o dc‘."' Srmt—

« Tax exemption {3 glven on project operations and
plant assets,

. [ranchise encroachment of R. £. service areas {3

protected by law and operating (renchises arve
granted to projects.




GINTRAL APPRAISAL OF OVERALL RURAL ELECTRIFICATION PROGRAM

Activity Implesentation Status

Suggested Program Pollicy and Practice Activities

WORKSHEET  #6

Suggested Corrective
Action

Agency for
Corrective

.
lsvle-
s-nted

Partially
fenimnnted

Not hot
Irplecented Applicabile

S.

Tariftsz and (allections:

laritt structurvs are responsive to cost
ol service,

torsal wholesale pouwr agreements for R, £,
projects are required or (ull cost recovery
of R. E. auto-generation costs are required .

"Effective billing and collection practices

developed and wmonitored.

€. Agency Institution:

An indeocndent and technically staffed rural
electrification agency is organized.

Oynamic, influcntial, and stable Veadership
is present,

Adcquate program/project funding and reguhlory
suthorirations are delegated to the R, €. agency

Attractive and sufficient sgency uage.and salary
plans and Incentives are developed.

RAction
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WORKSHEET #6
‘hge
CEMERAL APPRAISAL OF OVERALL RURAL TLECTRIFICATION PROGRAM
Activiily lrplesentation Status Suggested Program Pollcy snd Practice Activities Suggested Corrective Agency for
. Action Corvective
Actlon
Iheloe Partiala, fin* | B
el Jrele-ente d fredar-nted Al icaleds
- . | 6. leehnica) Standavds and Contrels:
« low-cqst R. L. design and construction
. — - — . Stanoares and specifications are developed,

-

« These standards and spectficalions are
used for 31t new R, E. project construction.

« Joint electric design standards are develpped
- among power authorities.

« Project maintenance and inspection programs
are develaped and suaitored, -

7. Operations Standards and Controls:

. Project uﬁllor- reporting and accounting
systess are developed and sre operational,

« Project operations -onltorlnr systems are
developed and sre operstional.

« Project continulng property record systems
" developed, operational and kept current,




WORKSHEET #6
Fage 4 .
GEMERAL APPRAISAL OF OVERALL RURAL ELECTRIFICATION PROGRAM
Activity Implementstion Status Suggested Program Pollicy and Practice Activities Suggested Corrective | Agency for
’ Action Corrective
. Actlon
lmple- fartially hot ot
wnied Irplenented  Ispleuented  Apolicabls
- fi. Vraining troavass:
i _ _ _ « For headyuarters sgency personnel,
— - —_ — o for pruject matewont personntl,
— —_— —_— —_ « For progect enploynes,
). HMaterials Avallabilfnry:
o Sources of local construction miterials
and contractors {dentified and developed with
— — — materfals and services delivered vhien necded,

-
-

¥

« Sources of needed forel?n construction material
and contractors {dentifled and developed with

saterials and services delivered when needed,

« [Effective material warehousing and material

distributlon procedures arc developed and are
operational,




WORKSHEET 46
Cage $ .
GIMERAL AFPRAISAL OF - OVERALL RURAL ELECTRIFICATION PROGAAM
Activity Isplescntation Stetus Suggested Prograa Policy and Practice Activities Suggested Corrective .Agency for
: ) Action Corrective
Action

tegele- rartially Hot tint
srnta? Ieplemented Implesented  Applicabile

10. Productive Use of [lectricie:

o Cunsuner training proarams ta tne productive
- - - use of electricity wirrtaben .,

« Consumer credit assistance proyrams fur
— — productive end uses of elcciricity undertaken,

. Harketing a=2 Lusiioss developmnt vesearch
snd assistance to consuwcrs and to electric
equipment and material supplicers undertaken,




WORKSHEET #7
"General Appraisal of Operating Project Requesting AID Assistance"
(General Instructions)

1. Appraisal of these requests should be made by Mission staff with
intimate knowledge of electric utility operations. If such expertise is
not available, it is suggested that the Mission either request fhe services
' of a qualified consultant to undertake the appraisal or assign the appraisal
to Mission capital development or rural development staff. Assignment of
capital development staff is more appropriate in cases when the project to
be appraised is an operating unit of a national power company. Assignment

of rural development staff is appropriate when this is not the case.

2. Site inspection of the project is optional. Management perﬁonnel
from the project requesting assistance should first znswer the question§
found on the worksheet. The Mission representative then should go over each
question with project management staff, asking them to verify each response.
If the verificatidn is insufficient, site inspectioa may be necessary before

the most appropriate responses can be made on the worksheet.
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General Appraisal of Operating Project Requesting AID Assistance

A. Technical and Administrative Performance

Present power outage performance
Present voltage stabil{ty

Present condition and adequacy of
generation equipment (1f applicable)

Present condition and adequacy of *
distribution lines

Present condition and adequacy of
office and equipnent

Percent of total households served located
in rural areas

Present rate affordability by low
income rural households

Payments of bills by consumers

WORKSHEET #7

. . Suggested Suggested
"Excellent |Satisfactery| Poor | corrective agency for
action corrective

action
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Current Project Practices

1. Line construction

2.

3.

4.

. Specified standards used

- Designs planned locally

« Construction by local contractors
or project personnel

Operations

. Local adminfstration and control
of billing and collections
- » Full separate local accounting. for
project

- Line naintenance performed by local staff
Staffing

- Formal position descriptions and
organization plans
- Staff training prograns

o Responsive wage and salary plan

Consumer programs

. Credit assistance
. Comwunity affairs programs
. Electric use promotion programs

WOKKSHEET -17

Not Applicable Suggested Agency for
Yes N nch Corrective Corrective
0. ggﬁgginge"L’ Action Action
practice)
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C. Project Support

1. Community

- Consumers cooperative in project
construction

. Community financial assistance
for construction or project
programs

- Favorable local tax and legal
clinate

2. Government

. Adequate technical assistance
from government

. Adequate financial assistance
from government

. Favorable national legislation

3. Private organizations

. Financial assistance from private
organizations

. Coordinated development programs
with private organizations

- In-kind contributions from private
organizations

\

WORKSUEET . #7

Sone Suggested Agency for
Yes or No Corrective Corrective
Partial Action Action
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LIST OF MAJOR CONTACTS

Rural Electrification Evaluation - Guatemala
Ruril Electrification Plan - 2 (PER-2)
AID Loans 520-T-031 and 038
July 15 - August 2, 1985

U.S. Agency for International Development/Guatemala

Ba. Calle 7-86, Zona 9
Guatemala City, Guatemala
Tels: 311541. Direct: 61274

Mr. Lawrence Odle, Project Development Office

Mr. Roberto Figqueroa, Project Officer, Engineering and Energy Office

Plan de Electrificacién Rural - 2 (PER-2), INDE
7a. Avenida 1-20, Zona 4

Edificio Torrecafé, 3r. Nivel

Guatemala City, Guatemala

Tel: 315125 or 315124

Ing. Radl Eduardo Castafieda I1Tescas, Executive Director

Lic. Jacinto Palomo, Loan Coordinator -

Ing. Mario Puga, Cistribution Design Engineer

Mrs. Candida Rosa Mayorga de Cordero, Social Worker

Mr. Rolando Oliva, Computer Programmer and Operator
CM-TEL, Corddn v Mérida, Ings., TELECTRO, S. A. (Consultants)
6a. Avenida 6-94, Zona 9

Guatemala City, Guatemala
Teles: 316494 and 318631

Ing. Alfredo R. Szarata S., Project Manager
Ing. Klaus Rotter Poppe, Electrification Specialist
Ing. Octavio Cordén, Administrative Specialist

C\b
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Instituto MNacional de Electrificacién (INDE)

6a.

Avenida 2-73, Zona 4

Guatemala City, Guatemala

Tel:

67991 through 4

Ing. Fausto Javier Aragén, Designated Assistant
Sub-Gerencia de Obras y Produccién

Ing. David A. Lepe Cervantes, Chief, Dept. of Construction
Tel: 320995, Telex INDE 313-GU

Ing. Gustavo Adolfo Orozco, Superintendent of Operation II
San José Villa Nueva, Villa Nueva, Guatemala, C.A.
Tels: 480919, 481112, 0310309, Telex: 5324 - GU

Ing. Oscar Valero Perdomo Pujol, In Charge, Sub-directorate of
Planning and Projects
Tel: 66028

Ing. Edgar Florencio Montifar, Director, Planning Department
Tels: 315387, 66343, 315221 - TELEX: INDE 313 GU

Ing. Franc:sco Montero C., Chief, Electric Systém Planning Unit
Apartado Postal 293-A, Guatemala, C. A.
Tel: 6799/, Ext. 118 & 119

Ing. Sergio A. Chocano, Chief, Projects Department
Tel: 317364

Ing. Rodol1fo Rivas Sdnchez, Chief, Commercial Department
Tels: 65852 or 67991/4, Ext. 70

Provecto de Planificacién Energética, Ministerio de Energfa v Minas

Nati

Ing. Lufs Alberto Paz A., National Director
Tel: 760679-82

onal Economic_Planning Counc11

Ing. Luis Alberto Paz A., Secretary General
Tels: 539804, 511601/9, Ext. 526

INDE Field Staff

Ing. Constantino Villagran, Resident Delegate, Western Systems
14 Avenida 1-47, Zona 1 :
Quetzaltenango, Guatemala

Tels: 0612365, 0612416, 0614779
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Ing. oberto Rosas, Chief, Engineering Operations

Sub-R:gional Office
Chimaltenango, Guatemala

Ing. Otto Palma, Construction Supervisor

Eastarn Region
Los &sclavos, Jutiapa, Guatemala

Mr. Carlos Enrique
Chimaltenango, Guatemala

Mr. E. A. Salguero B., Substaticia Operator

Eastern Region
El Progreso, Guatemala

Sub-Regional Office

Wy



Village

can Ixtéan

San Fernando

.La Pava

E1 Jicaro Grande
Las Pilas

Pueblo Viejo

E1 Carpintero

La Canoa
Panimococ

Panabajal

Los Encuentros
Argueta
Xaquixja
Xajaxac

Chirijox

E1 Progreso

Attachment No. 4

VILLAGES VISITED BY THE EVALUATION TEAM

Department

Jutiapa
Jutiapa
Jutiapa
Jutiapa
Jutiapa
Jutiapa
Jutiapa

Chimaltenango
Chimaltenango

Chimaltenango
Sololéd
Sololéd
Solola
Solold

Solola

E1 Progreso

San José Chirijuyu Chimaltenango
Chirijuyo Chimaltenango
San Jacinto Chimaltenango
INDE Reqional/Sub-Reqional Offices Department

Los Esclavos Jutiapa
Chimaltenango Chimaltenango
Quetzaltenango Quetzaltenango
Los Esclavos Jutiapa
Chimaltenango Chimaltenango

Date Visited

July 17, 1985
July 17, 1985
July 17, 1985
July 17, 1985
July 17, 1985
July 17, 1985
July 17, 1985

July 18, 1985
July 18, 1985

July 19, 1985
July 19, 1985
July 19, 1985
July 19, 1985
July 19, 1985
July 23, 1985
July 24, 1985
July 25, 1985

July 25, 1985
July 25, 1985

Date Visited

July 17, 1985
July 18, 1985
July 23, 1985
July 24, 1985
July 25, 1985

47



ATTACHMENT §
ANEXO 5

AGENCY FOR INTERNATIONAL DEVELOPMENT

United States A.X.D.

Mission to Gua:emala

Anerican Enktassy
Guatemala City, Guatemala, C.A.

CONVENIO DE PRESTAMO

Enmienda No,., 1

Electrificacidn Rural

Préstamo 520-7~031

CONSIDERANDO, que con fecha 21 de
.mayo de 1979 fue .suscrito el Con-
venio de Préstamo 520-T-031 "Elec-
trificacidén Rural"™ entre los ESTA=-
DOS UNIDOS DE AMERICA, representa-
do por la Agencia para el Desarro-
1lo lnternacional (A.I.D.), y la
REPUBLICA DE GUATEMALA (Prestata-

rio).

CONSIDERANDO, que el Prestatario y
la A.I.D. han decidido modificar

dicho Couvenio de Préstamo para
incrementar los fondos, asignados
al Proyecto y extender la Fecha
Final para Completar el Proyecto. °

POR TANTO, 1las Partes por este
medio acuerdan la presente Enmien-
da No. 1 y Anexo l-A al Convenio
de Préstamo No. 520-T-031 en 1la

siguiente forma:

1. se agrega una nueva Sececidn
3.1.(a) que estipula:

El préstamo adicional para el

.funds assigned to the Project

Proyecto. La A.I.D. conviene en
otorgar al Prestatario un préstamo
adicional, da acuerdo con el Acta
de Ayuda al Exterior de 1961 y sus
Enmiendas, por una cantidad hasta
de DOS MILLONES DE DOLARES DE LOS
ESTADOS UNIDOS DE AMERICA (U.S.
$2,000,000), la cual se utilizar$
exclusivamente rara financiar los
costos en Délares y los Costos en

LIAN AGREEMENT

Auwendment No. 1

Rural Electrification

Loan 520-T-031

WHEREAS, the Loan Agreement !o.
520-T-031 Rural Electrificetion
was signed on May 21, 1979 betwec-
the UNITED STATES OF AMERICA, =reon=-
resented by the Agency for Inter-
national Development (A.IXI.D.), ané
the REPUBLIC OF GUATEMALA (Boxr-

rowver).

WHERERS, the Borrower and lL.I.C
have decided to modify .such Io:
Agreement in order to increase =

T o

[T

-

extend the Project Assistance Con-
pletion Date. ’

THEREFORE, the Parties heraok:
agree upon this &Lmendmen:. Yo. .
and Annex 1l-A to the lLoan Agree-
ment No. 520-T-031 in the follow-

ing fornm:

l. A new Section 3.1.(a) is acddnd
which stipulates.

Additional Loan to the Proj-
ect. A.I.D. agrees tc provide :he
Borrower an additional 1loan, i=
accordance with the Foreign Zxgs-
sistance Act of 1961 and ‘its
Amendments, in an amount up to 7TWC
MILLION UNITED STATES DOLLARS
(U.s. $2,000,000), which will be
used exclusively to finance for-
eign exchange and 1local currency
costs for goods and services ‘for

o)



Moneda Local de bienes y gervicios
para el Proyecto. Por 1lo tanto,
con el otorgamiento de este prés-
tamo adicional el financiamiento
de la A.I.D. para el Proyecto as-
ciende hasta la cantidad de DIEZ
MILLONES SEISCIENTOS MIL DOLARES
DE LOS ESTADOS UNIDOS DE AMERICA

(Us$10,600,000).

2. Se agrega una nueva Seccidn
3.2.(c) gque estipulas

Los recursos adicionales del
Prestatario wvara el -‘Proyecto. A
menos que la A.I.D. convenga 1lo
contrario por escrito, el Presta=-
tario se compromete a contribuir
al Proyecto, durante 1la vigencia
total del mismo, recursos adicio-
nales de <contrapartida por una
cantidad no menor en QUETZALES al
equivalente de CINCO MILLONES NO-

VECIENTOS MIL DOLARES DE LOS ESTA- -

pos . UNIDOS DE AMERICA (U.S.
$5,900,000). Estos recursos adi-
cionales seridn proporcionados en
la siguiente forma: Una cantidad
en QUETZALES al equivalente de DOS
MILLONES DE DOLARES DE LOS ESTADOS
UNIDOS DE AMERICA (Us $2,000,000)
de recursos provenientes del Go=-
bierno Central y una cantidad en
QUETZALES al equivalente de TRES
MILLONES NOVECIENTOS MIL DOLARES
DE LOS ESTADOS UNIDOS DE AMERICA
‘(U.S.$ 3,900,000) de recursos
proplos del 1Instituto Nacional de
Flectrificacidén (INDE). Por 1lo

tanto, con la contribucidén de’

estos recursos adicionales del
Prestatario, el financiamiento "del
Gobierno de la Republica de Guate~
mala para el Proyecto asciende a
una cantidad no meno: en QUETZALES
al equivalente de DOCE MILLONES
TRECIENTOS MIL DOLARES DE LOS ES~-
TADOS UNIDOS DE AMERICA (U.S.

412,300,000,

this Project. Therefore, with ¢he
provision. of the additional 1loan"
funds, AID agrees to provide up to
the czrnount of TEN MILLION SIX HUN-
DRED THOUSAND UNITED STATES DOL-

" LARS (U.s.$10,600,000) for the

Project.

2. A new Section 3.2.(ec) is added
which stipulates:

Borrower's additional s e=
sources to the Project. Unl 'ss

A.I.D. otherwise agrees in w:.t-
ing,. the Borrower agrees to con-
tribute to the Project, during the
life of the Project, additional
counterpart resources for an
amount not less than the amount 'n
Quetzales in the equivalent
FIVE MILLION NINE HUNDRED Tiosiie
SAND UNITED STATES DOLLARS (U.:.
$5,900,000). These additio 0
resources will be provided as feol-
lows: an amount in QUETZALES ec-
valent to TWO MILLICN UNITE ST
TES DOLLARS (U.S.$ 2,000,000) ¥
resources from the Central Govern-
ment and an amount in QUETZALES
equivalent to THREE MILLION NINE
HUNDRED THOUSAND UNITED STATES
DOLLARS (U.s. & 3,900,000) of .-
sources of the National Instituve
of Electrification (INDE). There
fore, with the Borrower's cont) =
bution of these additional -ec-
sources, the financing provides
the Government of the Republic of
Guatemala for the Project Frne-
creases to a quantity not less
than the amount in Quetzales in
the equivalent of TWELVE MILLION

L

" THREE HUNDRED THOUSAND UNITED

STATES DOLLARS (U.S.$12,300,000:

LN

i




3. Se wmodifica el 1literal (a),
Seccidén 3.3 Fecha Final para

Completar el Proyecto asis

Excepto que las Partes acuer-
den lo contrario por escrito, la
Fecha Final para Completar el Pro-
yecto (FFCP) es el 31 de diciembre
de 1985, La FFCP es la fecha en
la cual 1las partes estiman que
todos los servicios y todos los
. bienes financiados con fondos pro-
venientes del préstamo habridn sido
proporcionados para el Proyecto en
la forma contemplada en este Con-
venio y la Ennmienda ¥o. 1 al mismo.

4. Se agrega una nueva Seccidn
4.1 (a) que estipula:

Intereses sohre DOS MILLONES

DE DOLARES DZ LOS ESTADOS UNIDOS

3. Subsection (a) of sSection 3.3
Project Assistance Complezio=
Date is modified as followsq

Except as the Parties =az
otherwise agree in writing the
Project Assistance Completion Date
(PACD) is December 31, 1985, The
PACD is the date by which the Prar-
ties estimate that all services
financed under the Loan will have
been performed and all goods <fi-
nanced under the Loan will kave
been furnished for the Project as
contemplated both in the Agreermcns
and Amendment Number One to said

Agreement.

4. A new Section 4.1 (a) is acdded
which stipulates:

Interest on the Additional
MILLION UNITED STATZS DCLLAZ

s3s1
QRN

Itjtnioe

(U.S5.82,000,000) adicionales. El
Prestatario pagara a la*A.I.D. en
concepto de intereses el dos por
ciento (2%) anual durante los diez
(10) aflos siguiertes a la fecha
del primer desenbolso de DosSs
MILLONES DE DOLARES DE LOS ESTADOS
UNIDOS (U.S.$2,000,000), y subsi=-
guientemente una tasa del tres por
ciento (3%) anual sobre el saldo
pendiente de amortizar del mismo y
sobre cualquier suma adeudada por
concepto de intereses vencidos.
Los intereses sobre saldos pen-
dientes se calcularidn desde la fe~-
cha de cada desembolso de confor-
midad con lo que se determine en
la Seccién: 8.5 y deberidn pagarse
semestralmeunte. Los intereses
sobre interés pendiente de pago se
calcularan a partir de la fecha de
vencimiento y pago de dichos inte-
reses., Los intereses se computa-
rdn con base a un afio de 365
dfas. El primer pago deber§ efec-
tuarse sels (6) meses después del
primer desembolsv en la fecha que
determine la A.I,.D,

[(]

(U.S. $2,000,000). The 3orrow

‘shall pay to A.I.D. interest whick

7

shall accrue at the rate of :wo
percent (2%) per annum for tern
(10) years following the date o
the first disbursement of WG
MILLIO UNITED STATES DOLLARS
(V.S.$2,000,000) hereunder and a=<
the rate of three percent (3%) ger
annum thereafter on the outstand-
ing balance of Principal and on
any due and unpaid interest. in-
terest on the outstanding balance
of Principal shall accrue from the
date of each respective disbursc-
ment as such date is defined in
Section 8.5, and shall be payanle
semi-annually. Interest on _ any
due and unpaid interest shall ac-
crue from the date when such in-
terest becomes due and payable.
Interest shall be computed on the
bagsis of a 365 .day vyear, The
£irst payment of interest shall be
due and payable no later than six
(6) months after the first dis-
bursement hereunder, on a date to
be specified by aA.I.D.

C\\a



5, Se agrega una nueva Seccid:

4.2.(a) que estipula:s

Amortizacidn de DOS MILLONES DE

DOLARZS DE LOS ESTADOS UNIDCE
(U.5.§2,000,000) adicionales. El
Prestatario cancelara a la A.I.D.

los DOS MILLONES DE DOLARES DE LOS
ESTADOS UNIDOS (u.s.$2,000,000),
en un término de veinticinco (25)
afios a contar de la fecha del pri-
mer desenbolso del mismo, en
treinta y un (31) pagos semes-
trales aproximadamente iguales que
incluirin capital e intereses. La
primera amortizacién de los DOS
MILLONES DE DOLARES DE LOS ESTADOS
UNIDOS (U.S.$2,000,000) serd paga-
dera nueve afios y medio (9~1/2)
después de la fecha en gque venza
el primer pago de intereses. La
A.1.D. proporcionaria. al Prestata-
rio un calendario de amortizacio-
nes calculado de acuerdo con 1lo
estipulado en esta Seccidn despuiés
‘de que se. haya verificado el de-
sembolso final de los DOS MILLONES

DE DOLARES DE LOS ESTADOS UNIDOS
(u.s. $2,000,000).
6. Se agrega una nueva Seccidn
5.1.(h) que estipula:
Condicidn Previa al Primer
Desembolso del Préstamo Adicional
al Provecto. Previo " al primer

desembolso de los fondos adiciona-
les proporcionados al préstamo por
medio de esta
emisidn de .cualquier documento de
compromiso, el Prestatario sumi-
nistrard a la A.I.D. un dictamen
legal tal como es requerido en la
Seccidon 5.1.(a) de este Convenio,

Enmienda, o a 1la

.

5. A new Section 4.2.(a) is added
which. stipulates:,

Repaynent of the Additional 7Two

MILLION UNITED STATES ODOLLAZS

(U.Ss. $2,000,600). Borrower shall

repay to A.I.D. the TWO MILT.YON
UNITED STATES DOLLARS (Lo,
$2,000,000) within twenty=-five
(25) years from the date of ile
first disbursement .-hereunder, in
thirty-one (31) approximata.
equal semi-annual installments :
Principal and interest. The fi, st
installment of the TWO MIL)Y @y
UNITED STATZES DOLLARS (V.. -
$2,000,000) shall be payable nine
and one-half (9-1/2) years aftc~
the date on which the first inte. -
est payment is due. A.I.D. shall
provide Borrower with an amorti--

tion schedule in accordance wii
this Section after the final 4i.

bursement of the TWO  MILLTO:
UNITED STATES DOLLARS (L. .

$2,000,000). ,

6. A new Section 5.l1l.(h) is added

which stipulates:

Condition Precedent to Initic -
Disbursement Under the Projeci.

Prior to the f£irst disbursement of
additional funds provided S
within this loan amendment, or ¢the
issuance of any commitment doi.-
ment, the Borrower will provide to
A.X.D. a legal opinion such as is
required in Section S.l.(a) of the

Agreement.



Con excepcion de las modifi:cacio~
nes hechas por este medio, el Con-
venlo de fecha 21 de mayo de 1979

permanece en vigor.

EN FE DE LO CUAL, el Presta“ario y
los ESTADOS UNIDOS DE AMERICA,
cada uno actuando a través de 3u
representante debidamente autori-
zado, celebran esta Enmienda y 1la
firman y ejecutan el 30 de sep-
tiembre de 1983. .

Except as hereby amended, the said
Agreement between the Borrower and
A.I.D., dated May 21, 1979 remains
in £ull force and effect.

IN WITNESS WHEREOF, the Borrower
and the UNITED STATES OF AMERICA,

each acting through its respective
duly authorized representative
have caused this Amendment to be
signed in their names and delijiv-
ered on September 30, 1983.

REPUBLICA DE GUATEMALA

<\

er Viceministro de Finanzas
Erivargado del Despiacho

—-L—c——tfr—‘ﬁira~§uarte
Pr

///&(

Ing. Luis tugo Solares aguilar
Ministro de Comunicaciones,
. Transporte y Obras Piblicasg

. Ing. koTando Yon Sit

Gerente General INDE

THE UNITED STATES OF AMERICA

I"cu’,- Lo /'\- /1(.v

Frederic Chapin
Ambassador
United States of America

S -
(2o

Charles E. Costello
Director
USAID Mission to Guatemal.



ANEXO I-=A

ENMIENDA A LA DESCRIPC?ON LEL PRO-
YECTO DZ ELECTRIFICACION RURAL

El propdsito de esta Enmienda
es ampliar el monto de financia-
miento al proyecto de Electrifica-
"eién Rural, suscrito el 21 de mayo
de 1979, el cual contribuirf al
desarrollo equilibrado del progra-
"ma de energia eléctrica de Guate-
mala, facilitando la participaciédn

de la poblacién rural de bajos

ingresos en los beneficios del
programa de inversién de energfa
del Instituto Nacional de Electri-
ficacién ("INDE“). El INDE acele-
rar8 la prestacién de sus servi-
cios » dicha poblacidén conectando
aproximadamente 70,000 nuevos
usuarios en numerosas comunidades
del Altiplano Occidental y Central
Yy en las regiones de la Costa Sur
Y Oriente de Guatenala. Al INDE
se le proporcionari directamente
asistencia técnica, adiestramien-
to, equipo de mantenimiento Y

vehficulos con el objeto de forta-

lecer su capacidad administrativa
Yy su capacidad para prestar servi-
cio a aproximadamente a 70,000
consumidores adicionales. Aproxi-
madamente, 40,000 conexiones de
residencias y comercios serén
hechos en aldeas ya electrificadas
Y que no requieren ampliacidn de
la red de distribucidn. Alrededor
de 10,000 conexiones residenciales
y’ éomerciales se har&n en aldeas
parcialmente electrificadas y que
requieren ampliacidén de la red de
distribucién. Ademds, se conecta-
rfn aproximadamente 20,000 resi=-
dencias y usuarios comerciales en
aldeas que actualmente no cuentan
con electricidad y que requeriran
de construccidén de lfneas eléctri-
¢cas primarjias y secundarias nuevas.

ANNEX I-A

AMENDED PROJECT DESCRIPTION RURAI]

ELECTRIFICATION PROCECT

The purpose of this Amendment
is to increase the amount of fund-
ing to the Rural =Electrificatior
Project, signed on May 21, 1979,
which will contribute to a bal-
anced electric power developaoent
program for Guatemala ty facili=-
tating the participation of low-
income 1rural populations in the
benefits of the energy investme.r
program of the National Institus:
of Electrification (INDE). Inny
will accelerate its services +to
the rural population by connecti:

- approximately 70,000 new users 3in

numerous villages in the Western
and Central Highlands and the
Eastern and South Coast Regions ~f
Guatemala. Technical assistance.
training, maintenance ecuipne:i
and vehicles will be provided ai

‘rectly to INDE to strengthen its

administrative aad service cap:
bilities for the estimated 70,00n
additional new custoners. Appre.
imately 40,000 residential ané
commercial connections will be
made in villages which are already
electrified and do not recuire an
expansion of the distribution neti-
work. An estimated 110,000 resi-
dential and commercial users wil:
be hooked-up in partially electr:
fied villages which reguire ..
expansion of the distribution ne!-
work. In addition about 20,000
residential and commercial wuse:.
will be hooked~up 4in previously
non-electrified villages which
will require the construction of
new primary and secondary elec-
tricity distribution lines.



El proyecto se ha diseflado
para proporcionar electrificacidn
a usuarios que residen en zonas
que cuentan con un acceso adecuado
a informacién, mercados, salud,
educacién y servicios agricolas, y
otra infraestructura de desarro-
llo, en esta forma logrando hasta
el miximo el uso de este recurso
para fines productivos.

El &rea del proyecto en el
Altiplano ccidental y Central
estd definida por los limites de-
partamentales de los siete depar-
tamentos siguientes: Totonicapén,
El Quiché, Huehuetenango, Solola,
Chimaltenango, Alta Verapaz y Baja
Verapaz. Ademas, se incluyen en
el &rea del proyecto, las zonas
del Altiplano (definidas como de
5,000 pies y de mayor altitud) de
los departamentos de San marcos y
Quezaltenango. En la Regidn
Oriental el proyecto cubriri los
departamentos de Jutiapa, Jalapa,
El Progreso, Chiquimula y Santa
Rosa, y en el departamento de 2Za-
capa la parte sur del Valle del
Rio Motagua. En la regién de 1la
Costa Sur el proyecto 4incluirid los
departamentos de  Suchitepequez,
Retalhuleu, Escuintla y 1la parte
gur de San Marcos y Quezaltenango.

El 1ncremgnto en costos del

proyecto para proporcionar elec=-
tricidad a 70,000 nuevos usuarios

residenciales '4 comerciales se

atribuye a dos causas:

1) El <costo original del
sroyecto disenado en 1976 ha au-
nentado durante los fGltimos siete
1fios debido a la inflacién.

'2) Entre 1976, cuando 1la
l\ista original propuesta de aldeas

The Project 18 designed so as
to bring electrification to users
who live in areas where there is
adequate access ¢to information,
markets, health, education and
agricultural services and other
development infrastructure, there-
by maximizing productive use of
this resource.

The Project area in the West-
ern and Central Highlands {s dc.-
fined by the departmental bounda-
ries of the seven departments of
Totonicapdn, El Quiché, Huehuetco-
nango, Solold, Chimaltenango, Alta

'Verapaz and Baja Verapaz. Ih ad-

dition, the Highland areas (de-
fined as 5000 feet and above) of
the departments of San Marcos and
Quetzaltenango are included in the
project area. In the Eastern Ra-
gion the Project will operate in
the departments of Jutiapa, Jala-
pa, El Progreso, Chiquimula, Santa
Rosa and in the department of Za-
capa in the area south of the Ho~
tagua River Valley. In the South .
Coast Region the Project will in-
clude the departments of Suchite-
pequez, Retalhuleu, Escuintla and
the southern portion of San Marcos
and Quezaltenango.

The increase in total project
costs to provide electricity to
70,000 new residential and con-
mercial users is attributed to two

_causes:

1) Due to inflation, the
original cost of the project
designed in 1976 bhas increased

'during the last seven years.

2) Between 1976 when the
original proposed list of villages



que serfai incluidas en el progra-
ma de electrificacidn rural fué
elaborada, y 1980, cuando se ini~-
ciaron lis actividades del proyec-
to, muchis de las aldeas mds con-
.centradas y menos aisladas habfan
recibido electricidad por nedio de
la red de electricidad normal del
programa de electrificacidn rural
del INDE, obligando por 1lo tanto
al programa de electrificacién ru-
ral a seleccionar aldeas adicio-
nales mis aisladas, con un costo
mayor de construccion para sti-
tulr las aldeas originalmente’ pro-
puestas que ya fueron electrifi-
cadas con recursos del INDE.

Para asegurar una calidad mS§-
nima aceptable de servicio en las
&reas donde los sistemas de dis-
tribuclén seridn extendidos y am=-
pliados, se financiarin aproxima-
damentce 56 kildémetros de lineas de

.Bubtrarsnisién de 69KV. Se re-
.quiere también una sub-estacidn
para transformar voltaje y prote-

ger las nuevas lfneas .de' distri- .

bucién. Se construiri aproximada-
mente un total Jde 321 kms. de 15I-
neas de distribucién primaria vy
901 kms. de lfneas de distribucién
secundaria. Se instalari@n acone-
tidas, contadores y alambrado 4in-
terno en los hogares de los 70,000
nuevos usuarios estimados., El
préstamo prevé fondos para finan-
cliar el alambrado interno de 1los
hogares de los nuevos usuarios que
serdn reembolsados por el consumi-
dor recargdndolo a su cuota men-
sual de luz durante un perfodo de

cuatro anos.

Durante el Gltimo afio del pro-
yecto se llevar§8 a cabo una eva-
luacién para medir el impacto en
relacién a la tasa de adcpcidn de
electricidad. para usas productivos

to -be included in the rural elcc-
trification ‘progran was elabo-
rated, and 1980 when project ac-
tivities were initiated many of
the more concentrated, less iso-
lated viilages had received eiec-
tricity through INDE’s normal
electrical network expansion pro-
gram, thereby forcing the Rural
Electrification program to selec. t
additional, more isolated vile
lages, with higher construction
costs to replace the origina>’y
proposed villages but subsequent’
electrified with non~project funa: .

- To ensure minimally acceptable
quality of service in the areas
where distribution systems are -
be extended and expanded, approx.
mately 56 kilometers of 69KV sub-
transmission 1lines will be fi-
nanced. One substation is alsc
required to provide transformation
of voltage and protection for the
new distribution 1lines,. A total
of approximately 321 kilometers of
primary - -distribution lines and 901
kilometers of secondary lines wil)
be built. Service drops, meters,
and customer-owned Thouse wiring
for the estimated 70,000 new users
will be installed. Funds to f£i-
nance house wiring, which will Le
repaid by the customer by affixj. -
& charge to his monthly wutility
bill for four years are providec

by the loan.

An impact evaluation which
measures the rate of adoption of
electricity for productive pur=-
poses by low income rural families



de familias del &rea rural de
bazos ingresos.

Finalmente, el costo total del
proyecto esti estimado en VEINTI=-
pcsS MILLOMES NOVECIENTOS MIL DOLA-
RES DE LOS ESTADOS UNIDOS
($22,900,000) de los cuales DIEZ
MILLONES SEISCIENTOS MIL DOLARES
(u.s. $10,600,000) seridn financia-
dos con fondos del Préstamo desem-
bolsados durante los afios proyec-—
tados de vigencia del proyecto.
La Repiblica de Guatemala contri-
buirid con una cantidad en Quetza-
les pno nenor al equivalente de
DOCE MILLONES TRESCIENTOS MIL DO-
LARES (U.S. $12,300,000) incluyen-
do costos sufragados en sSu equiva-
lente en especie, durante el mismo
periodo. El1 INDE seri la entidad
ejecutora del Proyecto y seri res-
ponsable de la expansidén del sis-
tema de distribucién rural después
de que el proyecto se haya con-

) clufdo."

El Cuadro I de este Anexo re¢- |

fleja un plan financiero ilustra-
tivo de 1la distribucién de 1los
SIETE MILLONES NOVECIENTOS MIL
DOLARES (U.S. §7,900,000) adicio-
nales con fondos del Préstamo y de
la contrapartida, en délares y mo-
neda local. El Cuadro II refleja
la fuente y wuso anual de los
VEINTIDOS MILLONES NOVECIENTOS MIL
DOLARES (U.S. $22,900,000) dispo-
nibles para el Proyecto. Un resu-
men del Plan Financiero de los
VEINTIDOS MILLONES NOVECIENTOS MIL
DOLARES (U.S. $22,900,000) para el
Proyecto de Electrificacidén Rural
se presenta en el Cuadro III de

egte Anexo. :

will be carried out during the
last year of the project.

The total cost of the project
15 estimated at TWENTY TWO MILLTIOW
NINE HUNDRED THOUSAND U.S. DOLLARS
(£22,900,000) of which TEN MILLIOM
SIX HUNDRED THOUSAND U.S. DOLLARS
($10,600,000) will be financed
with loan funds disbursed over the
projected 1life of the project.
The Republic of Guatemala will
contribute an amount not less than
the equivalent 1in Quetzales ¢
TWELVE MILLION THREE HUNDRED TROU-
SAND U.S. DOLLARS ($12,300,000)
including costs borne on an in-
kind basis curing the same peri-
od. INDE will be the Implementing
Agency for the project and will be
responsible for the extension of
rural distribution system aftor
the project has terminated.

Table I of this Annex provides
an illustrative financial plan for
the distribution of the additional
SEVEN MILLION NINE HUUWDRED THOU-
SAND U.S. DOLLARS ($7,900,000)
million in counterpart and 1loan
funds., both in foreign and local
currencies. Table II provides on
an annual basis the source and use
of the total TWENTY TWO MILLION
NINE HUNDRED THOUSAND U.S. DOLLANS
($22.900,000) available for the
project. A summary financial pian
for the TWENTY TWO MILLION NINE
HUNDRED THOUSAND u.s. DOLLARS
($22,900,000) million Rural
Electrification Project is given

in Table IIXI of this Annex.
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SUMMARY FINANCIAL PLAN (In Tlousand U.S.

7-

TABLE IXI/CUADR() IIX

RURAL ELECTRIFICATION

ELECTRIFICACION RURAL

Dollars)

RESUMEN DEL PLAN FINANCIERO (in Miles de Quetzales)

Renglén/Item

Presupuesto Aprobado el 24
de Julio de 1980/Budget
Approved on July 24, 1980

Presupuesto

Total Modificado/
Modified Total Budget

AID
Q

GdeG
GOG

Total

AID

GdeG
GOG

Total

1.

- 26

3.

4.

7.

Construccién de Lfneas de
Subtransmisién/Distribucidn
Construction of Subtrans-
mission/Distribution of Lines

Consultorfa en Ingenierfa
Consulting Engineer

Servicios de Ingenieria
y Administracién del INDE
INDE Engineering &
Administration'

Equipo de Mantenimiento
y Servicio

Maintenance & Service
Equipment

Asistencia Técnica y
Adiestramiento
Technical Assistance &
Training

Fbtograffa Aerea
Areal Photography

Inflacidn (Costos)
Inflation

Imprevistos (Costos)
Contingency

Total

6,660

315

315

270

810

230

4,880 .

760

590

170

11,540

315

760

315

270

1,400

400

8,600

6,400

15,000

10,015

315

270

8,983

300

- 1,489

218

80

150

370

710

12,300

18,998

300

1,489

533

350
150
370

710

22,900

1439C/1440C
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ATTACHMENT 6
ANEXO0 6

RGENCY FOR INTERNATIONAL DEVELOPMENT

United States A.[.D,

Mission to Guatemala

American Embassy
Guatemala C..ty, Guatemala, C. A,

Préstamo A.I.D. 520-T-031
Electrificacidén Rural 1II
Carta de Ejecucidn No. 40

8 de mayo de 1984

Ing. Rafil Rodriguez Soto
Gerente Gencral

Instituto Nacjional de Electrifica-
cidn (INDE)

6a. Avenida 2-73, Zona 4

Ciudad de Guatemala

Egstimado Ing. Rodriguez,

Acuso recibo de la carta del
Ing. Luis José Figueroa Flores,
Subgerente de Obras y Produccidn
del INDE, de fecha 21 de marzo de
1984 (0ficio No. 0-500-150-84) en
la cual solicita la aprobacidn de
A.I.D. para el traslado de
$300,000.00 Qe fondos de Préstamo
del rengldn presupuestario "Mano
de Obra"
YEquipo de Mantenimiento, Cons~-
truccidn y Servicio" de los Prés-
tamos A.I.D. 520-T7-031 y 520-T-038,

Entendemos que la © cantidad

total de fondos de Préstamo y de
contrapartida asignada al renglén
"Mano de Obra" (Q4,562,100.00) no
gse reducirda ya que la contribucién
de contrapartida de)l INDE en dicho

rengldn se incrementara en
©300,000.00. Por este medio 1la
Misidén A.I.D. aprueba la transfe-

rencla presupuestaria solicitada y
el presupuesto modificado que se

detalla cn el Anexo 1.

al renglén presupuestario

A.XI.D., Loan S$20-7-031

Rural Eiectrification II
Implementation Letter No. 40

8 de mayo de 1984

Ing. Rafil Rodrfguez Soto

Gerente General
Instituto Nacional de Electrifica-

cidn (INDE)

6a., Avenida 2-73, Zona 4
Guatemala City
Pear Ing. Rodriguez,

I acknowledge receipt of the
letter from Ing., Luis José
Figueroa: Flores, INDE's Deputy

Manager for Construction and Pro-

duction, dated March 21, 1984
(O0ficio No. 0-500-150-84), re-~
questing A.I.D. approval for the
transfer of $300,000.00 of 1loan

budget line
Maintenance
budget
520-T~

funds from the "Labor"
item to the "Service,
and Construction Equipment"”
line item of A.I1.D. Loans
031 and 520-T-038

the total
counterpart
"Labor" linc
will not bc

We understand that
amount of° loan and
funds assigned to the
item ($4,562.100.00)
reduced since 1INDE's counterpart
contribution in saild 1line itemn
will be increased by $300,000.00.
The A.I.D. Mission hereby approves
the requested budget transfer and
the revised budget detailed 4in
Annex 1.


http:300,000.00
http:4,562.100.00
http:300,000.00
http:Q300,000.00
http:Q4,562,100.00
http:300,000.00

En relacidon a la Carta cde Eje~
cuciédn Wo. 38 de fecha 3 de abril
de 1934, por medio de la cual se
asignaron 4 comprocetieron
$1,546,000.00 de fondos de Présta-
mo del componente “Mano Jde Obra
para costos de mano de obra, los
registros de la Misidén A.I.D.
muestran que 2n el afio fiscal 1981
se desembolsaron $22,044,.54 de
fondos de préstamo para costos de
mano de obra. Por lo tanto, por
este nedio estamos reduciendo en
$22,044.54 la cantidad total de
fondos de: Préstamo comprometidos
para costos de mano de obra.

Tal como se especifica en el
presupuesto modificado, 1la canti-
dad total de fondos de Préstamo
presupuestada y comprometida para
costos de mano de «cbra serd
$1,546,000.00, de la cual
$1,523,955.46 estidn pencientes de
desenbolso por la Misidén A.I.D.

Atentamente,

In reference to Implementation

Letter No. 38 .of April 3, 1984,

through which $1,546,009.00 of
loan funds from the “LlLabor" compo-
nent were earmarked and connitted
for labor costs, the A.I.D. Mis-
sion's records show that
$22,044.54 of loan funds were dis-
bursed in FY-1981 for labor
costs. Therefore, we are hereby
reducing the total amount of 1loan
funds committed for labor costs by
$22,044.54.

As specififed in° the revised
budget, the total amount of loan
funds budgeted and comnnitted for
labor costs will be $1,546,000 of
which §$1,523,955.46 are ©pendin
disbursement by the A.I.D. Mission.

Sincerely,

Charles E.
Director

Costello

\o\
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ANEXO | (ANNEX 1)

ELECTRIFICAT 10N RURAL (RURAL ELECTRIFICATION)

RESUMEN DEL PLAN FINANCIERO (EN MILES DE DOLARES Y QUETZALES)
FSUMART FINAE I P T T e e S D0,
/SUMMARY FINANCIAL PLAN (IN THOUSANDS US DOLLARS AND QUETZALES)

Presupuosto aprobado ol 30 do
septlembre de 1983/Budget opproved

Mod{ficaclones Presupuesto Mod!fIcado
RENGLON/1TER on September 30, 1983 /Modit lcatlons /Revised Budget
AlD INDE GOG TOTAL AlD INDE GOG AlD {NDE 06 TOTAL
. Construccldn :
/Constructlong
8. Matorialos
/Mater|als 7,468.8 1,850,0 4,166.9 13,485.7 - - - 7,468.8 1,850.0 4,166.9 13,4857
b, Mano do odbra )
/Lebor 1,846.2  200.0 2,515.9  4,562,1  <300.0 +300.0 = 1,546.2 500.0 2,515.9 4,562.1
€. Subestaclon 6KY
/Substaton 69KV 700.0 238,0 12,0 $50.0 - - - 700.0 238.0 12,0 950,0
Tota) Construccldn : . : .
/Total Construction 10,015.0 2,288,0 6,694.8 18,997.6 =300.0 +300.0 - 9,715.0 2,588.0 6,694,8 18,997,800
2, Scrviclos do .
Consultoria do
{ngonle-Ta
/Ccnsulting Engl~
neoring Servicos - 214,3 85.7 300.0 - - - - 214.3 85.7 . 300.0
3. ingenteria y Admi- .
nlstrac!dn det INDE
/INDE Englneoring .
and Adalnistration - 534.0  955.0  1,489.0 - - $34.0 955.0 1,489.0


http:nistrac.fn
http:18,997.80
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P2glna No, 2
/Pajze Nc, 2

Presupuosto eprobado el 30 deo

soptlembre de 1983/Budgot epproved Mod!flcoclones Prosupuosto Modlticado
RENGLON/ L TEM on September 30, 1963 /Modlflcatlons /Rovised Budget
AlD {NDE GOG TOTAL AlD INDE GOG AlD INDE GOG TOTAL

4, Equlpo de Manteni-

mlento, Servicloy . .

Construcclon/Service

Malntenance and Con~

structlon Equipment 315.0 - 218.0 $33.0 +300.0 - - 615.0 - 218.0 833.0
5. Aslstencla Técnlca

y Adlestramlento

/Technlcal Asslstance

and Tralning 270,0 - 80.0 350.0 - - - 270,90 - 80.0 350.0
6. Fotogratia Aeren ) .

/Aertal Photogrephy - - §50.0 150.0 - - - - - 150.0 150.0
7. inflactdn/intiotion - 273,2 96.8 370.0 - - - - 2713.2 96.8 370.0
8. laprevistos . )

/ContIngoncy - 591.0 119.2 710,2 - - - - 591.0 119.2 710.2

TOTAL 10,6000 3,9%00,5 8,399.5 22,900.,0 ' - +300.0 - 10,600.0 4,200.5 8,399.5 23,200.0

e



CONVENIO DE PRESTAMD 520-T-031/7-038

INSTITU.O NACIONAL DE ELECTRIFICACION

I.N.D.E,
GUATEMALA, C. A.

ESTADO DE CUENTA

PLAN DE ELECTRIFICACION
PER-2

RURAL 2

iwmce FINANCIERO DEL PROYECTO AL 30 DE JUNIO DE 1985

Attachment No. ?

PLAN FINANCIERD 1979-1985 CANTIDADES TOTALES ACUMULADAS CANTIDADES DISPONIBILES
OONFORME REPROGRAMACTON PAGADAS AL, MES DE JUNIO DE 1985 AL 30 DE JWINIO DE 1985
GOBIERNO TOTAL, GOBIERNO GOBIERNO
RENGLON AID INDE MILES AID INDE AID INDE
Administracién e Ingenieria — 1,489,000 1,489.0 —_— 1,454,239.23 — 34,760.77
Equipo de ihnteniniento y Servicio 615,000 218,000 833.0 —— 301,429.32 615,000.00 ——
Consultorih en Supervislon —— 300,000 300.0 — 256,085.37 — 43,914.63
Asistencia Tecnica y Adiestramfento 270,000 80,000 350.0 22,336.68 —_— 247,663.32 80,000.00
'Omstnxccia_m
:Hateriales 7,468, 800 6.016.90(_) 13,485.7 5,924,440.47 | 4,750,695.25 1,544,359.53 | 1,266,204.75 .'
: :
!Hano de Oira 1,546,200 3,015,900 4,562.1 129,389.90 { 3,181,619.29 1,416,810.10 _—
|



http:1,416,810.10
http:3,181,619.29
http:129,389.90
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COVENIO DE PRESTAMO 520-T-031/1-038

INSTITUTO NACIONAL DE ELECTRIFICACION (Cont‘d)

I.N.D.E.

GUATEMALA, C. A.

ESTADO DE CUENTA
PLAN DE ELECTRIFICACION RURAL 2
PER-2
AVANCE FINANCIERO DEL PROYECTO AL 30 IE JUNIO DE 1985

Attachment No. 7

PLAN FINANCIERO 1979-1985
: CONFORME REPROGRAMACION

CANTIDADES TOTALES ACUMULADAS
PAGADAS AL MES DE JUWNIO DE 1985

CANTIDADES DISPONIBLES
AL 30 DE JUNIO DE 1985

GOBIERNO TOTAL GOBIERNO COBIERNO

RENGLON AID INDE MILES AID INCE AID INDE -
Subestacion 700,000 250,000 950.0 —_ 12,000.00 | 700,000.00 | 328,000.00
|
Fotogratia Aerea —_ 150,000 150.0 — 150, 000.00 —_ —_
X .
i
‘Inflacion —_— 370,000 370.0 — 22,272.22 — 347,727.78
I .
:l!mpreviatoe —_— 710,200 710.2 — — — 710,200.00
E] - . []
; , :
“TOTALES 10,600,000 | 12,600,000 23.2| 6,076,167.05 | 10,128,340.68 |4,523,832.95 | 2,270,807.93 |
| . -
|

I)pmz Debrido a un aparente incremento de 0.249,148.61 en la cuenta GOB/INDE, oportunamente se hara el ajuste correspondiente.

Doct. 5427C
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Attachment 8-1
List of New Villages

7\

Index
Potential Density Length of Investment Infra-
Municipality consumers Connections 10-30 30-60 secondary primary Secondary Primary Consumer structure Econoaic
Chiquimula
Maraxco Chiquimula 216 194 90 10 4.4 1.5 270.0 42.5 Na2.s 1. 4.0
Cana Vieja Ipala 53 . 45 95 5 .0 1.0 255.0 122.2 3717.2 6.6 4.6
€1 Rosario Ipala 128 102 70 20 .6 2.5 306.7 134.8 441.5 6.1 3.6
€1 Progreso
Los Morales E1 Progreso 13 65 10 30 .8 0.4 330.0 38.1  368.1 6.8
La Montanita Sansare 90 81 30 70 .0 4.0 450.0 2N1.6 121.6 6.8
Jalapa
Songotongo Sai: Luts Jilotepeque k] 38 80 10 0.9 0.6 273.3 94 367.4 6.1
Pino 7apatén San Carlos Alzatate 118 106 70 30 2.9 0.0 330.0 518.9 848.9 6.5
Satamo Monjas 100 70 40 60 2.4 0.6 420.0 51.1 471 5.9
El Carrizal Mataquescuintla 144 144 48 2 3.0 3.4 252.0 129.9 301.9 1.9
San José La Sierra Mataquescuintla 194 174 55 30 "~ 5.0 6.5 345.9 205.5 551.3 8.9
Jutiapa
Ixtacapa Jutfapa 200 150 66 0 3.0 6.0 240.0 220.0 460.0 2.8
‘€1 Quequexque Agua Blanca 76 64 80 20 1.6 5.2 -300.0 446.9 746.9 1.3
Asuncion Grande Asuncién Mita 79 59 60 40 - 1.8 2.0 360.0 186.4 546.4 7.
Eidea Guevara Asuncidn Mita 128 102 70 30 2.8 0.0 330.0 0.0 330.0 6.1
San fFernando Quezada 46 46 80 20 1.1 2.0 300.0 239.1) 539.1 5.8
Santa Rosa .
€) Carrizal Santa Rosa de Lima 49 43 70 25 1.1 0.0 318.9 0.0 318.9 5.8
San Juan Tapalapa Casillas 130 104 65 jo 2.4 6.0 286.0 317.3 597.3 7.8
San Antonio Santa Maria Ixhuatin 100 80 50 50 2.6 2.0 390.0 137.5 521.5 5.1
San José Pineda Santa Marfa Ixhuatdn 19 95 38 39 3.1 3.0 391.9 173.7 565.6 5.7
Aldea La Casita Santa Marfa Ixhuatan 49 4] 40 22 1.2 2.5 346.5 335.4 681.8 6.4

As of July 31, 1985.




List of Partially Electrified Villages

* Attachment 8-2

Type of Consumer Transformers

project within within outside Density Length Investment/
village Municipality planned the grid grid grid 10-30 30-60 of grid consumer
Chiquimula ,
Esquipulas Esquipulas Pending 16 0 61 20 50 2.9 573.4
E1 Progreso
San Agustin San Agustin Pending 156 2 269 0 20 8.6 384.2
Acasaguastlén Acasaguastldn
E1 Jicaro EY Jicaro Pending 101 2 15 10 20 2.4 384.4
Jalapa
San Luts Jilotepeque San Luis Jilotepeque Pending 184 3 480 40 40 19.5 4817.5
Jutiapa |
Aldea La Pava Quezada Pending - 0 0 42 83 3 1.1 316.1
Santa Rosa
Oratorio Oratorio Pending 7 0 21 100 0 0.6 331.4

As of July 26, 1985.



It is recommended that most of this training take place in Guatemala, and that

the trainers concentrate on training trainers who will in turn train others

within the INDE organization.

METHODOLOGY

Primary emphasis should be on on-the-job training, supplemented by classroom

training and/or seminars as deemed necessary. The descriptions which follow

are general in nature and should be further tailored to Guatemala and INDE

circumstances when definitive plans for the training are concretized.

e 1

Productive Uses of Electricity

Introduction - As noted on page 14, the monthly consumption'-par
consumer 1is extremely low (12.24 kWh) among those newly connected
under the PER-2 program. While this electric energy itself has
brought some elementary social and economic benefits to the rural
areas served, to justify the investment in the delivery system, this

electricity must be consciously channeled into those kinds of

- economic and social activities that will bring about the biggest

gains to the people it is serving. The process of developing the

type of programs that will bring this about s not an easy one.

The evaluators have recommended that PER-2 and INDE develop a

Productive Uses of Electricity Program now.



Training Program - To begin the process, a Productive Lses of
Electricity Seminar should be held in Guatemala at the 2arliest
possible moment. Such a seminar would concentrate on &eveloping the
organization for a productive uses of electricity program and the

development of plans for a countrywide productive uses of electricity

program.

Duration of the Seminar - one week.
Number of Participants - up to 30
Estimated Cost - $30,000.00

Course Description - A course such as this is designed to identify
areas in which ‘efforts need to be initiated or expénded to enhance
the financial and technical stability of electric _systens through
systematic planning and promotion of new and appropriate productive
end-uses of electric energy. The course should cover methods and
reasons for developing plans and conducting activities and programs
relating to customer service activities, including customer market
analysis, information and education programs, community developmert
programs, customer financing programs and energy cost/benefit
analysis for customers. Case studies of productive use activity in
other countries should be presented and critiqued. Participants
should begin the development of work plans to implement an effective

productive uses program in their own service areas.

\¥
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Rural Electrification Design Standards

Introduction - The evaluation shows that there could be a
significant savings in the construction of rural electriq lines 1in
Guatemala 1f low-cost but still relfable standards could be designed
and accepted by PER-2 and the INDE Design'Department. The present
INDE designs and specifications for rural primary and distribution
lines should be .analyzed more fully by' design engiﬁeers with

extensive experience in rural electric systems designs.

Training Program - Courses are available in Engineering Design and
Staking and Secondary (Low-TenSion) Design. Thes?: courses should be

combined and offered in Guatemala.

Duration of Course - three weeks
Number qf Participants - maximum of ten per three-week course
Estimated Costs in Guatemala (by Spanish-speaking instructor):
a. With training materials in English - $450 per training day, plus
international travel, subsistence allowances and local expenses.
15 days x $450.00 = $6,750.00
b. With training'materials in Spanish - $450 per training day plus
cost of translations of materials (estimate to be sought if this

option is selected).

\b
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Estimated Costs in the U.S. (at one of the U.S. rural utilities in

the.Southwest - with Spanish-speaking instruc-or(s])

Course fee - $130 per training day for the first participant and 465
per day for each additional participant up to a maximum
of ten pafticipants per course. .

Course materials, equipment and shipment charges - $150 per

participant.
I1st participant - 15 days x $130 ' $ 1,950
next 9 participants - 15 days x $65 x 9 8,750
materials - 10 persons x $150 1,500

TOTAL - fees and materials only $12,225

The above fees do not cover international transportation, 1local

transpoftafion, subsistence allowances or p2arsonal expenses.

Course Desﬁription - These combined courses should be designed to
give tﬁe participants an opportunity to learn basic Rural
Electrification Administration (REA) theory of distribution system
design, as well as provide practical exposure to REA methods and
management techniques in staking procedures, construction materials
requirements, construction unit requirements, transformer loading,

grounding, service drops and meter entrance design.

This course should be offered principally to design engineers and
construction supervisors. 4t should be tailored to the needs of INDE

and should include an analysis of present IiIDE design standards.



Rural Electrification Construction Practices

Introduction - The evaluation shows that construction, in the main,
is being carried out under what are normal pre-rural electrification
procedures. It has been somewhat qiff1cult to get the construction
crews to adopt new procedures even when design standards have been
modified to lower costs in rural areas. It is also evident that new

written procedures must be developed as revised standards are

adopted.

It 1s obvious that rural g]ectr1f1cation construction practices and
procedures cannot be 1implemented wuntil . rural electrification
standards are adopted. It also fo lows that traiﬁing in construction
practices must follow the adoption of such standards. It is also
difficult to require crews to comply with standards, practices and
procedures if they are improperly equipped to do so, as was noted on

pages 24-26.

However, the basic INDE standards for construction, which were
adapted from REA standards, are in place in Guatemala, and key INDE
staff would benefit greatly from training in construction practices.

Therefore, two courses of action for such training are recommended:



Construction Practices Train.ng - on site in Guatemala

Training Program - An  experienced rural eiectrification
construction supervisor/trainer should travel to Guatemala to train
the appropriate 1local staff 1in construction practices. The
training should include classroom training, training yard training

and on-the-job training by a Spanish-speaking instructor.
Estimated Duration of Course - approximately six weeks

Estimated Costs (sssuming that all necessary tools and equipment

to undertake the trainin¢ are in Guatemala):

a. With training materials in English ~ $450 per tréining day, plus
international travel, subsistence allowances and local expenses
for one instructor
30 training days x $450 = $13,500

b. With training materials in Spanish - the same as above plus cost
of translating materials (estimate of cost should be sought if

- this option is selected)
The latter 1is recommended since this training {is directed toward
Construction Supervisors, Operations and Maintenance Supervisors

and Crew Chiefs.


http:Train-.ng

Construction Practices Training in the United States

Training Program - One or fwo experienced ' construction

supervisors from PER-2 and/or the cOnstEuction Department of INDE
should travel to a U.S. system in the Southwest for a period of six

weeks- to train under an experienced construction supervisor.

Estimated Costs - The following costs do not fnclude

international and loca! travel, subsistence allowances or personal

expenses.

For the first participant - $130 per training day plus $150 for
el ‘ .

materials and sugplies

Training fee - 30 days x $130 per day $3,900

Materials and supplies 150
TOTAL | $4,050

For each additional participant - $65 per training day plus $150

for materials and supplies

Training fee - 30 days x $65 per day $1,950
Materials and supplies 150
TOTAL ' $2,100

Course Description - The training course should be essentially
the same, whether given in Guatemala or in the United States. The
princ1paf difference is that the person, or persons, coming to the

U.S. could observe first hand the practices and procedures of



constructior mandated by the REA and the rural electric systems in

the U.S. “he course should treat such subjects as conformance to

constructiun design, specifications ‘and standards. it should also

stress construction techniques, interpretation of staking sheets

and 1inspection procedures. The course should include, but not

necessarily be limited to, the following:

Rural

Electrification Systems Management and Administration

construction planning

design and specifications, materials centrol, the use and
interpretation of staking sheéts

construction techniques

conformance to construction standards

construction supervision, work order procedures
1nspectfon'procedures (pole, line, 1ine equipment, substation)
close-sut procedures (certificate of inspection, construction
inventory, fina) detail staking sheets, tabulation of staking
sheets, inventory of work orders)

right-of-way clearing and departmental budget

' Introductidn - There 1s an expressed need within PER-2 and other

units of INDE for management and administrative training. A broad

spectrum of courses in electric utility management and operations are

offered, which are too numerous to Tist. But a number of them which

could be useful for INDE staff can be listed.

INDE should seriously
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considzr which of these would be most useful. cOufses could then be
tatlored to be given efther in Guatemala or the United States and
costs of each estimated. Costs will generally follow the same

general pattern as for the courses outlined in Items 2 and 3 of this

attachment.

General Management Course -

Concepts in Organizational Management - This course should include

such topics as:

® Systemic Management of Human Resoyrces

3 The Systemic Functions of Management

¢ Organfzing for Achievement

¢ Relating Purposes to Key Functions . -

¢ Designing an Organfzation's Structure

0 De;igning a Performance Evaluation Process

¢ The Essence, Imporfance and Structure of the Planning Function

¢ Specifications and Functioning of People 1n Positions

Such a course is given in the U.S. as part of a five-week course,

the other three weeks of which are devoted to on-the-job training
at an electric utility in a rural area. Tuition costs in 1985 are
approximatély $5,000 per person. The theory part of the course
should be adapted to the Guatemalan situation, translated into

Spanish and given in Guatemala over a three-week period.



n

Advanced Training Programs in the United States Offered to Overseas

Electric Utility Personnel - There is a variety of training

prograz.s that should be tailored to meet the needs of INDE. These

include courses in:

Financial management
Distribution system'engineering

Engineering managémént

Transmjssion system engineering

Power plant project and construction management

Power piant design and technical planning for power plant
. construction

Engineering/construction

Operations/maintenance and administration

Such courses are generally given over a three- to four-month

period.

Management Internship Program - Such a program should provide for a

more comprehensive anlysis of the functions and processes of
management and the examination of practical applications of these

ideas to the individual participants, systems and circumstances.
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The specific obiectives of such a program should be:

o the development of an understanding of the basic functions of
management and the ability to use effective management techniques

o the development of specific skills and understanding ne]ated to
the operation of a rural electric system

¢ the understanding of the . economic and social conditions
affecting the future of their system

e the development of an understanding of how people interact in
business organizations and how these interactions can be used
for the benefif of the rural electric system

e the development and implementation of a program of personal

development

The tuition for such a program 1is approximately $3,000 for the

six-week period. Subsistence allowances would be additional.

Safe Uses of Electricity by the Consumer

Introduction - At the present time, there appears to be little or
no effort on the part of INDE to educate and train the consumer in
the safe use of electricity nor to make the consumer aware of the
potential hazards of electricity. INDE or the agricultural extension
service should also commit themselves to a program of teaching the
consumer basic household and farmstead electric wiring and repair of

basic appliances.
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Training Program - chh a training program should be prepared for

" INDE 4n the U.S. and/or a specialist should be sent to Guatemala to

assist INDE in such preparation.

" The importance of such a program cannot be overstressed. It is

essential to the health and we]l—being of the consumer.

Job_Training and Safety Programs for Supervisory Staff, Crews and

General Electric Utility Staff

Introduction - What the evaluators saw in the way of safety

procedures, particularly for the construction crews, was almost

nonexistent. It is imperative that INDE introduce and carry out a

safety program.

Training Program - Job training and safety programs are a
continuous activity within an electric utility. 1In U.S. utilities
this is a built-in part of the overall linemen's training program.

Pertinent parts of the training are also given to all other members

® .
of the utility staff. The following {s suggested:
. Safety policies should be initiated, approved and enacted.

A

B. A Safety Manual should be developed.

C A Safety Training Program should be developed.
0

Both an 4{nitial and a continuous training program should be

undertaken.

/ 9
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E. A Safety Accreditation Program should be designed, implemented

and evaluated.

A specialist should travel to Guatemala first to assess present
safety programs within INDE. Once the level of such programs is
éﬁcertained, a follow-up training and technical assistance program

should be proposed.

INDE. should use some of the technical assistance funds in the PER-2
Loan Agreement to contract a job training and safety specialist for a

period of approximately three weeks to undertake such an assignment.

Procurement Procedures

Introduction - As outlined in this report, the cumbersome and time-
consuming procurement procedures presently used by INDE have been one
of the main reasons for PER-2 lagging in meeting the targets of the
rural electrification program as planned. This process needs to be

streamiined.

Training Program - Further examination of the procurement process

needs to be made before a training program can be recommended. An
international procurement specialist should be sent to Guatemala for
approximately one month to examine in depth the procurement process

and to recommend ways in which the process might be streamlined.
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An alternative would be to have a staff member of INDE come to the
U.S. for a month-long training program given by a New York
organization. This firm is noted for training peoplé in off-shore

procurement procedures.



Attachment No. 10

REFERENCES

The following documents were read, analyzed and used in carrying out the mid-

term evaluation of the Rural Electrification Program (PER-2) of Guatemala:

GUATEMALA - Rural Electrification (Revised) (June 12, 1978)

Project Paper, AID-DLC/P-2269, Proposal and Recommendations for Review of the

Development Loan Committee
Agency for International Development, Department of State

Washington, D. C. 20523

Plan _de Electrificacion Rural No. 2 (PER-2) - Reprogramacién, Marzo de 1985

Instituto Nacional de Electrificacién (INDE)
Guatemala

Consultants' Reports for January 1985 through June 1985 (six reports)
Cordén y Mérida Ings. (CM-TEL) .

Plan de Electrificacién Rural 2 - (PER-2), AID Loan 520-T-031
Instituto Nacional de Electrificacion (INDE)

Guatemala

Memoria de Labores 1984 (Annual Report - 1984) :
Préstamo AID 520-T-031 and 038 (AID Loan 520-T031 y 038)
Plan de Electrificacion Rural 2 (PER-2)

Instituto Nacional de Electrificacidn (INDE)

Guatemala

Informe a Diciembre de 1984 (Report though 1984)
Préstamo AID 520-T-031 and 038 (AID Loan 520-T031 y 038)
Plan de Electrificacién Rural 2 (PER-2)

Instituto Nacional de Electrificacion (INDE)

Guatemala

Informe Estadistico 83 (Statistical Report - 83)
Instituto Nacional de Electrificacién (INDE)
Guatemala

Memoria de Labores 1983 (Annual Report 1983)
. Instituto Nacional de Electrificacién (INDE)
Guatemala



-2 -

Normativo para Disefio_de Redes de Distribucién (sin fecha)
(Standards for the Design of Distribution Lines) -(undated)
Seccién de Transmisidn y Distribucién, Departamento de Proyectos
Instituto Nacional de Electrificacion (INDE)

Guatemala,

specifications and Orawings for 7.2/12.5 kV Line Construction

REA Bulletin 50-3 (Standard D 804), May 9, 1983

Rural Electrification Administration, U.S. Department of Agriculture
Washington, D. C., USA : .

Control de Avance (Control of Progress), May 1985

Cordén y Mérida ‘Ings. (CM-TEL)
Plan de Electrificacién Rural 2 - (PER-2), AID Loan 520-T-031

Instituto Nacional de Electrificacién (INDE)
Guatemala

Informe de Situacién No. 53 - 30/6/85 (Situation Report through 6/30/85)
Plan de Electrificacion Rural 2 - (PER-2), AID Loan 520-T-031

Instituto Nacional de Electrificacién ( INDE)

Guatemala

Report dated July 19, 1985

Tarifas para Suministro de Servicio Eléctrico, Enero de 1985
(Tariffs for the Provision of Electric Service, January 1985)

Instituto Nacional de Electrificacién (INDE)

Guatemala .

Various Reports. in fhe files of USAID, PER-2 and INDE offices.

Plan Nacional de Desarrollo - 1984-1986 - Plan Sectorial - Sector Energia
(National Development Plan - 1984-1986 - Sectoral Plan - Energy Sector)
Secretaria General del Consejo Nacional de Planificacién Econdmica
Guatemala





