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INTRODUCTION 

I. SUMMARY PHASE III REPORT 

Vietnam reqt.ired an entirely different approach and procedure to the nor

mal task ·order under Contract AID/csd-225. Many of the normal methods used 

in other countries were impractical, undesirable, unsafe and could not be 

accomplished fast enough to be effective. 

A. EFFECT OF WAR SITUATION 

The entire Rep\iblic of Vietnam is engaged ts a war of aggression involving 

Vietnamese natiohals on both sides between the Republic of Vietnam, Govern

ment forces aided by ·united Nations troops, mainly United States personnel, 

and the Viet Cong aided by the Communistic, Democratic Republic of North 

Vietnam, and Red China. 

The majority of the land area is cont.rolled by the Viet Cong, particularly is 

this true during periods of darkness. Heavy jungle, high country forest, rubber, 

banana, coffee and other fruit plantations give almost complete coverage to the 

Viet Cong during the daylight hours. 

It is almost impossible, and often entirely impossible, to distinguish in ·any 

physical way a difference between the loyal Vietnamese and the Viet Cong. 

Only in secure or reasonably secure ·areas can public works of this nature 

be accomplished. These areas are vl.sited only by flying over many kilometers 

of Viet Cong held territory. No roads, including the super highway running 

north east from Saigon to near the Bien Hoa Airfield are safe for travel by 

Americans or Vietnamese Government troops during the night. Most are 

equally dangerous during the day. 

In recent months the great influx of United Nations troops, and U. s. and 
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other allied non-military advisors has anaae··almo~t impo::udblc the taal< · 

of supplying complete and satisfactory logistical suppo1:t to the AID contractor. 

The lack of security made impossible complete reconnaissance of the pro-

posed pilot project areas, and undoubtedly some changes, additions and deletions 

will be necessary as the field engineering and construction take place. The · 

inability to travel freely and easily prevented the team fr6m accomplishing some 

of the detailed field inspection and test. area engineering. Greater reliance, 

therefore, had to be "placed upon experience in other countries, probabilities, 

anc. calculat~d assumptions, than the engineering section of the team would 

have normally used.· 

B. RURAL ELECTRIC COOPERATNES -- 'A WEAPON 

OF COUNTERINSURGENCY 

It became apparent early in the study that Rural Electric Cooperatives in 

the secure areas of Vietnam would be politically a weapon of counterinsurgency, 

equal or excelling in effectiveness any of _.the .prograzns presently in use. These 

cooperatives could be a very strong incentive to enc<>urage infiltered hamlets and 

villages to rid themselves of the unwelcome but tolerated Viet Cong. They will 

encourage these and other villages to defend their properties and improve the 

faltering morale. They will provide lighting for harnlet and village perimeters, 

that will give the advantage to the defending village guards by dispelling the 

darkness. 

They will provide the working experience of deni.ocratic action, as the 

members select by ballot the people tc> represent them. Gradually the me'mbers 

will achieve pride in their ownership of this collective and joint venture. It is 

hoped that a democratic action pattern will be established and repeated in many 

other ar~as of. endeavor. : -
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As a result of the obvious potential of Rural Electric Cooperatives as 

counterinsurgency weapons, it was decided by USOM, U. s. Embassy, and the 

Government of Vietnam'. a highest officials that these Pi.lot Rural Electrifkation 

Projects be given every consideration in order tha·t they might be placed in 

operation at the earliest m'oment. 

C. EFFECT OF. UNDERDEVELOPED STATUS OF VIETNAM 

AND THE RELATIVELY UNSTABLE CENTRAL GOVERNMENT 

OF THE REPUBLIC 

.Vietnam is relatively- undel'developed in nearly every aspect. This is par-

ticularly true of individuals trained for leadershi?; probably a result 'of many 

years of rule by t:1e French when all leadership was provided and held by 

nationals· of that country. 

The rural areas were developed primarily for the purpose of exporting the 

products of the soil, produced mainly by human toil. Vlater buffaloes, oxen, 

elephants, and small ponies, according to the area, are used in tilling the ·soil 

and for hauiing carts. The main highways are fairly good, many are bituminous 

surfaced. The mountain roads are quite crooked and the grades sometimes 

exceedingly steep., The roads in the more rural areas are dirt and natural 

gravel. The rural roads in the· delta area are impossible to traverse during 

much of the monsoon period. However, in the delta area, the French dug canals 

for drainage of the swamp areas. These main canals and many of their laterals 

are navigable by sampans and small barges .. all during high tide and many even 

at low tide condition. These canals and rivers form the principal method of 

transportation for the low land people. As a result, most of the hamlets and 

villages are found along these waterways. The lack of development of leadership 

plus the rather rapid changas in the control of the Central Government have 
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prevented the development· and accumulation of accurate statistical data in any 

of the areas that could have been extremely helpful to us. 

The lack of general and basic info1•mation by the Department of :Electricity 

of Vietnam made this analysis particularly difficult. This deficit of information 

resulted partially from the many changes in the department heads after each 

change in government, and from the lack o! information regarding the operati-:>ns 

of the several French-owned co:mpanies. These companies are ·operating on 

franchises given by previous governments and show some understandable reluc-

tance to tu':r:n over operating figures to Electricity of Vietnam. 

Nearly all of the franchises will expire during the next few years and it is 

apparent that the properties will be turned over to Electricity of Vietnam to 

own and operate. 

Another factor, clearly demonstrated by the recent take-over of the govern-

ment by the military, ·is the unwillingness of governnient officials to commit 

themselves or their particular office on any major and many minor questions. 

This indecisiveness is understandable, as there is no pattern or guide lines· 

established for the official to follow. It did, howeve1·, present serious difficul-

ties, and often resulted in delay • 

. D. · THE PHASE III STUDY OF FEASIBILITY AND 

PRELIMINARY ENGINEERING 

The normal sequence of instigating Electric Cooperatives in underdeveloped 

countries is to make first a Phase I study of the.potential of the entire country. 

Later this study is followed by a Phase II study of several areas of gr·eatest 

potential. Specific information is obtained regarding the area, number of mem-

bers, uses of electricity, probable load growth, sources of power and tentative 

cost d. power. The laws, decrees and regulatory commissions are examined and 
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required changes al.'e instigated. The cooperatives are organized and become 

legal entities if all of the requirements can be met. 

It is then 'With this background of p1:eparation, that the Phase III Engineering 

and Feasibility studies are made. The13e '\re normally the basic data required 

for a loan application to provide the funds for construction of the cooperative 

lines. 

As the last step, Phase IV covers Engineering, Construction and a two year 

prcgram of assistance in training the personnel in the operation· of their coopera

tivf:I electric system. 

Vietnam with its unusual problems and the very unique aspect of using 

Rural Electric Cooperatives as a weapon of counterin:su-rgency required the 

speeded up, intensified, condensed and simultaneous production' of Phase I,· 

Phase II and Phase III studies covered in the Task Order, plus much of the 

detail produced only in the Phase IV portion of a norrnal development program. 

Certain data pr educed as a result of long study in Phase I and Il must be 

used as basic information for the Phase IV report. 

As a result of the necessity of spee'ding up, condensing, and trying to 

produce simultaneously the three reports, the engineering· section made many 

assun1ptions as to the data that would be developed during the courses of the 

first.two reports. Many changes becarne neces·sary in the Phase Ill report as 

this data became available. 

Under the circumstances already described, the engineering section pro

duced this Phase III report on the several proposed Vietnam Rural Electric 

Pilot Projects. 
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II. GENERAL SUMMARY 

The NRECA team in their Phase I and II reports recommend the develop

ment of the Tuyen Due, An Giang, and Nha Trang areas. Two areas, Phan Rang 

and Ho Nai, were considered as alternates or additional areas for development. 

Security ln the Nha Trang area has become less certain. Development of 

this area will be in three sections. The first section serving approximately 

5315 households can be built under p:c'enent conditions. The second section 

mainly lying North of the Cat river can be considered only after the Viet Cong 

are cleared out of the area~ The third section lies to the west and s6uth of the 

first two; although partially secure~ it cannot be built;. until security is achieved 

in the intervening areas of the second s1ection. The f>econd and third sections 

will serve 3760 members. 

The Ho Nai area is compact, relatively secure, located near Saigon. T.he 

power supply is almost immediately available, and its construction would serve 

as a demonstration to Government offic:ials and other interested Vietnamese and 

foreigners. The Ho Nai project will serve 7500 members. 

In view of the present inability for construction of the second and third sec

tions in the Nha Trang area, and considering the compact area and relatively 

simple construction required for Ho Nai, it is the NRECA' s Teams consensus, 

that the first section of Nha Trang and Ho Nai should b~ considered for immediate 

engineering and construction. The pilot project cost will not exceed tr..e orig

inally anticipated total. 

III. SCOPE OF PHASE III REPORT 

Each of the four recommended pilot projects are covered in individual 

sections of this report. 

Complete engineering data is given for the Tuyen Due Electric Cooperative, 

including required material lists. 

·Incomplete engineering data is given for Khanh Hoa and Ho Nai, lacking in 

part material lists, construction details and definite descriptions of area, prin

ciple crops,· and details of power use. General descriptions are given. In 

general this is assumed to be sufficient fpr project determination • 
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J.V. SUMMARY PROJECT BUDGET REQUD~EMENTS 

4 PILOT PllOJECTS 

TUYENDUC $ 521,000 us $ 17,, 193, 000 VN 

AN GIANG 819, 000 us 61 t 366,, 000 VN 

KHANH HOA 287, 635 us 13,452,000 VN 

HO NAi 255,800 us 14, 295, 000 . VN 

$1, 883, 435 us $106, 306,000 VN 

House Wiring 46,000,000 VN 

An Giang Power 
Plant 300,000 us 

TOTAL $2,183,435 U4 .. ,, $152,306,000 VN 

Conversion at official rate of exchange of VN dollars to US dollars of 73 to l 

VN $152, 306, 000 $4, 269, 772 us . 

US Dollar requirement 
VN 11 11 in US$ 

Total 4 project cost in US Dollar1;: 
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Mr. Hubert Bush 
NRECA 
SAIGON 

Dear:·· Mr.· .Bush: : 

July 8, 1965. 

Subject: Pilot Electl~ic Cooperativ~ 

Following our talks yesterday, we would like to explain to you our position 
regarding the Pilot Electric Cooperativ·es ·to be set up in Vietnam: · 

(1) The objectives of the Electricit:y of Vietnam (E. O. V.) are: a) to serve 
the people with electricity with progressively improvc~d quality and at a reason
able but realistic rate. b)· to promote the use (or· the sale) of electricity for 
economic development arid gt:meral well-fare of the people. 

As we understand the proposed Pilc>t Electric Cooperatives (GOOP) have 
these same objectives, we hereby fully support the establishment of such 
cooperatives. 

(2) !'he rel; ion betwr an EOV and GOOP will be exactly the same as that 
between the R, .. and the NRECA Cooperatives in U.S.A. except that EOV 
also supplies wholesale power to the Cooperatives. In other words, EOV will 
play the role exactly the same as REA does in the U .s. 

(3) Alt Capital funds (Grant or els·e) will flow through GVN, P\VM 
(PUBLIC V!ORKS MINISTRY) and EOV to the GoopE~ratives as suggested in 
your chart. 

(4) The GVN 'Will regulate the power rates over the whole cou:itry. There
fore, the retailing rates of the Cooperatives may have~ to be subject to such 
regulation. 

(5) Each Goop 'Will operate in a well defined area. to be determined upon 
negotiation between EOV & COOP. 

(6) All production, transmission and subtransmission facilities are to be 
owned and operated by EOV. 

(7) To avoid unnecessary investment on the part of EOV, each COOP will 
have to g"uarantee a minimum amount of consumption proportional to its demand. 

(8) Electricity of Vietnam will JSell to the TUYEN DUG Electric Coopera-
tive all of the distribution facilities owned and operated by Electr\city of 'Vietnam 
and located along their 30 kv stibtransmission line between and including the 
village of Trai Mat and including the village of Dran, but excluding the 30 kv 
subtransmission line, the tea plantation located at Cau Dat and the porcelain 
plant located in Trai Mat. (to be shown on a map) 
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The sale price of these facilities shall be determined by the original cost 
less the proper depreciation. 

The Cooperative· will pay Electricity of Vietnam by one lump sum payment. 

Electricity of Vietnam will provide suitable circuit diagrams and/or maps 
showing the lo.cation; type and amount ol equipment involved in each hamlet or 

village. 

Electricity of Vietnam will provide a complete li1~t of all facilities and 
P1uipment giving the quantity~ originally installed cost and a complete descrip
tic.1 of the facilitiP.S or equipment to be sold to the Cooperative. 

the NRE'CA team will inspect, tabulate the proposal of sale and recommend 
to the Cooperative board the purchase e;1f these facilities. 

Electricity of Vietnam will supply to the Tuyen Due Electric Cooperative all 
the required electric energy. 

One point of sale shall be the high voltage side of the Cooperative' s proposed 
1500 kva 30/ 15 kv substation located in the village of Dran. The exact location 
of the substation is to be concurred by E OV. 

Other points of sale will be lccated as required along the existing Electricity 
of Vietnam kv line including points within the boundaries at t-he city of Dalat to 
serve the hamlet of Trai Mat located within the boundaries of the city of Dalat 
and to serve the hamlet of Thai Phienl, Thai Phien II~ Darchoa A, and Darchoa 
C located without the boundary of Dalat but requiring lines to be connected 
within the City of Dalat boundaries. 

The area to be served by the 'Ccoperatives1 will be shown on a n1ap. The 
Electricity of Vietnam will sell to the 'I'uyen Due Electric Cooperative all the · 
electrical energy as required by the co1::>perative at a rate of VN$ 1. 3 per KWH 
net to EOV. The taxes are not included. 

(9) Electricity of Vietnam ·will supply the proposed Ho Nai Electric 
Cooperative all the electric energy required. 

The point of sale shall be at the north bay of the Electricity of Vietnam 
20 MVA 66/15 kv Dong Nai Substation. 

Electricity of Vietnam will grant all right of way inside the substation 
necessary to make the required connecltion. 

Electricity of Vietnam will sell the proposed Ho Nai Electric Cooperative 
energy as required by the cooperative at a tentative rate of VNS 1. 80 per kwh. 
This rate is subject to adjustment pendimg results of .study by a rate..:specialist~ 
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(10) Th~ rural Electric Cooperative of. Vietnam shall have the right to 

negotiation with EOV to construct the 66 kv subtransnlission lines whenever 

EOV is not able to do it by itself. 

{ll) Any customer inside the ope:rating area of the COOP &hould have the 

right to apply directly to EOV for bulk power supply o{ 1, 000 kw and up. 

P.S. 

Sinc~!rely, 

Ngu~ren Huu Minh 
GenE~ral Director, 
Electricity of Vietnam 

The contents of this letter will be subject to a ppr oval by the 

Minister of the Public ''l or ks and Communications. 
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VI. FINANCING THE CONSTRUCTION 

OF THE 

PILOT RURAL ELECTRIC COOPEHA~rIVES 

The general under standing· of the NRECA team is that all monies 
i·equircd to construct the pilot projects a~re to be provided from the Counter
Insur gency fund. 

Discussions to this end ·were held with Jvlr. Allen Strachan. 

AID Program Officer, Mr. Gardner, stated that the program office 
will work Olli: the details of providing the required capital. 
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SUMMARY 

TUYEN DUG ELECTRIC COOPERATIVE 

l. Borrower: Government of Vietnam will receive a. grant to loan to Tuyen 

Due Electric Cooperative of Dalat, South Vietnam. 

2. Amount: $521, 150. 00 US Dollars plus 17, l 9Z, 52.5. 00 $ VN. 

3. Total cost of project: (VN $ 73/ 1 US $) $756, 663. 00 ·US. 

4. Purpose: To extend and improve electrical facilities for the distribution 

of electricity to the rural areas of 'fuyen Due province of South Vietnam to 

be used as a Pacification project. 

5. Background: AID/'Washington signed a contract with National Rural Electric 

Cooperative Association (NRECA) to provide technical advisory services 

for the rural electrification in the developing countries of the Free World. 

Clyde Ellis, General lvlanager of NRECA, aud Tom Venables, NRECA/ AID 

Global Contract Coordinator, visited Vietnam at invitation of A. I. D. and after 

consultation with officials, it was decidc~d to start irr..rr..~diately with a program 

to set up rural electrification in Sot.Lth VietI.L;::..m. 

The work to be done should be viewed as a pilot project arid be moved as 

rapidly as possible. The success or failure depends on the speed at which this· 

work can be started. 

The Cooperative in Tuyen Due province near Dala.t, is moving rapidly. 

Organization was completed and it becaine a legal entity on June 22, 1965. 

6. Project description: The electric system to be financed will belong to a 

member-owned cooperative compos1ed of the people of Tuyeri Due province, 

serving an area that has a population of approximately 60, 000 people. 
'~, 
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The system will consist of a 1500 KVA substation and buy power from 

Electricity of Vietnam, at 30 KV and step down to 15/8,. 6 KV. It will have 

approximately 125 miles of secondary and services to serve 8000 ptus con

sumers with transformers and meters and meter loops. The system is designed 

to handle 8000 plus consumers with an average KWH usage in ten years of 50 

K'WH per meter. 

Included in the loan is money to relend to consumers for wiring of houses 

and buying of elect;;cical c'quipment, and to train personnel in operation, and 

manageme·nt. NRECA personnel will be retained for consultative work for at 

least two years. 
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PROPOSE'"' PROJECT TUYEN-DUC 

The project comprises: 

1. Construction of one 1500 KVA step down substa.tion - 30/8. 6/15 KV. 

2. Construction of approximately 25 miles of 3 '/J B. 6/ 15 KV line. 

3. Construction of approximately 100 miles of l '/J 8. 6/'15 KV lines. 

4. Construction of approximately 126. 5 miles of S 1econdary, underbuild and 

services to serve approximately.74 villages with an estimated 8356 houses. 

5. Installation of: 

8. 6/ 15 300 - 5 KV A - 1500 KVA -
II 75 - 10 KVA - 750 KVA -
II 10 - 15 KV A -- 150 KVA 

II 5 - 25 KVA -- 125 KVA 

Low voltage - 2 bus]hing - 230 volts 2525 KVA 

- 30 KV/230 ?280 - 3 phase (for villages) 

4. 75 KVA 300 

4. 150 KVA 600 --
900 KVA 

Total installed 3425 KVA 
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LOCATION AND DESCRIPTION OF AREA 

TO BE SERVED BY THE 'rUYEN-DUC SYSTEM 

I. Size of project is approximately 1000 Sq. miles. In Dalat area, about 180 
miles N. E. of Saigon. 

II. According to history and legend people have lived in the area since time 
began. In some of the area live the Montagnard villagers. In other areas large 
villages of North Vietnamese have moved in. These refugees are very pro
gressive people. 

III. Population: Vietnamese census data indicates approximately 10 to 12, 000 
families live in the area. Using 6 per family this would give approximately· 
65 to 70, 000 people in the area. In the Tuyen Due area the people live in hamlets 
of 20 to several hundred households. A number of physically con.nected or non
connected hamlets in the· area are joined togethe1· administratively to form a 
village. 

IV. Economics of area - The area is a farming community. Villages or ham
lets being along the highways or a short distance therefrom. All activity is 
centered around the village or hamlet. All trading is t:ransacted in the market 
places and these are the centers of comn1unity life. 

V. Communications with the outside world are largely by transistor radios. 
There is telephone service between the larger cities. There is no commercial 
television in South Vietnam at this time·· 5/30/65. Newspapers are delivered 
from Saigon to villages along highways. 

VI. Hydrology of area. The area is one of high rainfall in monsoon seasons. 
Being approximately 60 to 70 inches per year. ·. 

The most important river in the area is the Da Nhim. Much study has been 
done on the utilization of the rivers for irrigation and hydro electric develop
ment. 

VII. ·Land use. The land is farmed in basically srriall tracts. 

The Government now controls all forest and surplus land. \\That land reforms 
have been initi2-ted are not known. 

VIII. Principal products of the economy: 

Rice Cabbage 
Sugar cane 
Mais (maize) 
Pineapple 
Soya beans 
Sweet potatoes 
Cassava 
Peanuts 

Onion·s 
Garlic 
Mangus tan 
Rubber 
Bananas 
Sereology · 
Coconut 
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Tea 
Cof.fee 
Cotton 
Kenaf 
Tobacco 
Ramie 
Jute 
Lumber 



IX. Industries that can be developed: 

l. Sawmills capacities increased 
z. Porcelain plants capacities increased and quality improved 
3. Pineapple cannery 
4. Rubber processing plant 
5. Instant coffee plant 
6. Instant tea plant 
7. Vegetables canning plant 
8. Jute & ramie mill 
9·. Sma.11 machine shops 

l O. Cabinet & furniture shop 
11. Automotive repair shops 
12. Movie houses 
13. Irrigation 
14. Creosoting plant for timber, primarily power line poles 

Many of these small family type industries exist but adequate and· depend

able ,power· is needc·d at reasonable co.3t. 

X. Justifications for rural electrification of the area. 

1. Low cost - Plentiful hydro electric power - in fact an excess. 

2. People who have desire for electric service and willingness to pay 
for dependable service. 

3. A high degree of willingness to cooperate between hamlets, villages 
and the provincial authorities. 

4. ·People who have a basic knowledge of cooperative work and the 
ability to carry the program to reality. 

5. A basic land owner type of service (i.e.: Consumer = land owner). 

6~ A program of powerful political impact. 

7. ·Great agricultural and industrial potential. 

8. Increased security through adequate lighting. 
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Village or Hamlet 

Quang Lac 
Can Rang. 
Tram Hanh 
Phat Chi 
Truong Son 
Xuan Truong 
Xuan Son 
Xuan Thuong 
Xuan Thuong II 
Tuy Son 
Da Tho 
Da Loe 
Da Quy 
Tri Mot 
Xuan Thanh 
Phung Son 
Thai Phien I 
Thai Phien II 
Darchoa C 
Darchoa A 

Lam Tuyen 
Phu Thuan 

Duong lvfoi 
Hoa Binh 
Lac Thien 
Lac Qliang 
Lac Xuan 
La B'ouye 
Lac Billh · 
Diem B 
B Ke 
Lac Vien 
Diem A 
Xuan Truong 
Yen Khe Ha 
Quynh Chau Dong 
Dong 'l'hanh 
Lac ThaD.h 
Kado 
Lac Lam 

TUYEN DUC 

PROSPECTIVE CONSUMER LIST 
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Prospective 
Consumers 

91 
400 
110 
150 

80 
140 

98 
445 
140 
87 

105 
140 

23 
205 

99 
22 
78 
80 

140 
220 

140 
109 

89 
57 

230 
74 
92 
37 
42 
15 
22 

204 
45 

140 
160 
165 

80 
30 
25 
57 

Estimated KW 

20.4 
77. 9 
24.2 
31. 8 . 
18.l 
30.1 
21.7 
85.9 
30,l 
19. 5. 
23.l 
30.1 
6.2 

42.1 
21. 9 

6.0 
l 7. 7 
18.l 
30.l 
45.0 

30.l 
24.0 

20 
13. 5 
46.7 
17. 0 
20. 6. 

9.2 
10. 3· 
4.3 
6. o· 

42.0 
10.9 
30.1 
33.6 
34. 6' 
18.1 
7.7 
6. 6 

13. 5 



Village or Hamlet 
Hai Duong 
M Rang 
Lac Son 
M Lon A 
l'hanh Nghia 
M Lori B 
Tung Nghia 
Drong 
Petautadah 
Coffee &: Rubber 
Bae Hoi 

Quang Hiep 
K1 Long A 
Klang Kil 
Dinh An 

Fin non 
Tan Hiep 

Military Camp 
An Hiep 
Refuge"' in Old Reg. Fore 
Kog Lam 
Dame 
Nho Hong 
Klang Toum 
Thanh Binh 
Binh Hai 
Lien Binh 
Kim Phat 
Souane 
Da Huynh 
Ko ya 
Gia Thanh 
Riong Bolieng 
R iong Sereigne 
Riong Serignac 
Dabrach 
B Neur Rhin & SS 
Dampao 
Da Nung 
Datonac 

R Loin 
Ngoc Son 
Bang Thien 
Lac Son: 
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Prospective 
Consumers 

166 
ZS 
30 
25 

190 
15 

250 
20 
zz 
78. 

79 
17 
13 
99 

. 75 

70 

168 
300 

15 
234 

18 
20 

195 
133 

58 
72 
15 
30 
15 
34 
18 
17 

149 
105 

57 
227 
107 
420 

15 
65 
78 
75 
71 

Estimated KV/ 
34.8 

6. 6 
7. 7 
6. 6 

39.3 
4.3 

so.s 
s.s 
6.0 

200.0 
17. 7 

17. 9 
·4. 8 
3.8 

21.9 

17. 2 
16.l 

35.2 
59.5 
4.3 

47.4 
·3.0 
s.s 

40.3 
28.5 
13. 7 
16. 6 
4.3 
7. 7. 
4.3 
8.6 
·s. o 
4.8 

31. 6. 

23.1 
13. 5 
46.l 
23.5 
81. 6. 
4.3 

i5.l 
17. 7 
17. 2 
16.4 



Villa~e or Hamlet 

Lien Hiep 
Nghia lam 
Cao Thai Son 
Nam Son 
Thai 
Cao Bae Lang 
Luc Nam 
Phu Hoi 
Pre Rion 
Pre Boyan 
Tchirong Tamboren 

GROSS TOTAL 

220 Watts per Cons. 
10, 258 Cons. @ 50 KWH/mth 

KW Dem~nd 
Less 

Size of Sub needed in KW 

Use 1500 KVA - Sub. 

1890 
52 

1942 
539 

( 1403 ) 
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Prospective 
Consumers 

79 
70 
89 

335 
301 
554 
202 
197 

27 
24 

·29 

10,468 

Estimated KW 
17. 9 
16. l 
20.0 
66.0 
59.9 

104.8 
41.6 
40.7 

7.0 
6.4 
7.5 

2, 410. 2· 



TUYEN DUG ELECTRICAL COOPERATIVE 6/7/65 
LMR 

ESTIMATED PEAK KV/ DEMAND REQUIREMENTS BY YEARS 

66 . 67 . 68 . 69 . 70 . 71 . 72 . 73 . 74 . 75 . . . . . . . . . . . 
No. of cons. : 2000 : 3000 : 4000 : 4700 : 5400 : 6100 : 6800 : 7200 : 7400 : 7600 : . . . . 
KWH I Cons. I MTH . 25 : 28 . 30 : 33 : 35 : 38 . 40 ; 42 : 45 : 50 : . . • . . . . 
KW Demand . 314 : 471 . 628 : 737 : 846 : 942. : 1065 : 1126 : 1159 : 1436: . . . . . . . . . . . . . . . . . . 

2 Large Loads . . . . . . . . . . . . . . . . . • . . . . 
KW Demand* . 200 : 200 : 200 : 2.50 . 250 : 250 : 275 : 275 : 300 : 300 : . . 

N . . . . . . . . . . . . . . . . . . . . . . . . 
~ 

Total Demand 514 : 671 828 : 987 : 1096 : 1192 : 1340 : 1401 : 145 9 : 1 736 : . . . . . . . . . . . . . . 

All consumers are considered in one category except as noted. 

No diversity factor was considered. But estimated line losses are approximately 150/o .. 

*Large Loads 

Airport 50 KW 

Porcelain plant 150 KW 



BUDGET ANALYSIS 

TUYEN DUC RURAL ELECTRIC COOP.E:RATIVE 

1. DISTRIB UT~ON 
a. Right o{ way Procurement 

&t Clearing 
b. Poles & Pole Top fixtures 
c. Conductor 
d. Transformers (Line) 
e. Services 
f. Metering 
g. Sectionalizing equipment 
h. Regulators 

2. SUBSTATIONS 
a. Land and land rights 
b. Structure 
c. Conduit & Wiri1ig 
d. Reclosers (6) 
e. By pass switches 
f. Grounding 
g. Transformers 
h. Air Break switches 
i. Lightning Arrestors 
j. Fence 

3. GENERAL 
a. Office· equipment & furniture 
b. ~ransportation 
c. Tool & Work equipment 
d. Two way radio 
e. Maintenance material 

4. OFFICE & WAREHOUSE 

5. ACQ UIS IT I ON 

6. ADMINISTRATION 
a. Legal fees 
b. General overhead 
c. Operating capital 

Material 
Off Shere 
US 'Dollars· 

161, 000. 
'56, 400 
68, 700 

lvlaterial 
Local 
VNS 

Zl, 000 7, 775, 320 
38,400 

6, 500 
7,000 

14,000 
4, 700 
2, 600 
1,200 
1,000 

29,000 
1, 400 
2, 000 

14,000 

5, 250 
10, 000 

10,000 
60,000 
20,000 
2,500 
2,500 
2,500 

20,000 
2,500 
2,500 

68,255 

365,000 

127,750 

1, 000, 000 

7. HOUSE WIRING FUND (for reloan) 

3, 650, 000 

*10,000,000 

8. CONTINGENCY 

VN S 50 to l US 

*Not Capitalized 

77, 000 

521, 150 9, 458, 825 

26, 058, 000 9, 458, 825 

Total Piasters nearest 1000 - VN· $ 
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Labor & 
Overhead 

VN$ 

839,500 
912,000 
335,000 
100,000 

1,600,000 
50,000 
10,000 
10,000 

150,000 
40,000 

5,000 
5,000 

50,000 
5,000 
5,000 
5,000 

15,000 

600,000 

91,250 
606,000 

2, 299, 950 

7, 733, 700 

7, 733, 700 

43, 251, 000 



ASSUMPTIONS FOR FINANCIAL PROJECTION ESTIMATE 

TUYEN DUC 

1. In lieu of power plant - A substation of 1500 kva will be built. 

z. Monies for relending will be 10, ()00, 000 Piasters. 

3. Contingency cost and Miscellanec)Us will be $77, 000 us· plus 2. 299. 950 

Piasters. 

4. Relending & Contingency is not included as part of original capital· cost. 

s. That cor,sumers will be added as shown but largest portion of system 
• .nust be built fir st year. 

6. That power will be purchased from E. O. V. at 1. 3 piasters per KWH. 

7. That G. V. N. will agree to the r~~ntal rates used in the study. 

8. That there will be no production tax charged to' the cooperative for 
"wholesale for resale" energy purchased. 

- 2.b -



SIMPLE BASIC DATA ACQUIRED FOR ESTIMATING KWH CONSUMPTICN 

FOR DESIGN. TUYEN DUC. 

From the many areas visited and many bills that we looked at, the studies of 

Ebasc::o, Scharff, Schobinger. Leer Burger, Day L Zimmerman, visiting with 

personnel of the Power Office of Public Works Division, =-..ir. Pike, Sanger, 

Sparks, Fong and any other people about usages and trends we arrived at the 

following assumptions : 

l. The average monthly usage p~r ~onsumcr would be 10 KWH initially. 

l. The total null"l.er of consumers initially would be one-fourth (1/4) of 

estimated total. 

3. The average KWH usage per consumer per month would increase to 50 KWH 

usage per month in 10 years. 

NOTE: A. That at the end of 10 years 95% of 8, 356 total estimated consumers 

would be connected. 

4. No assumption was made to differentiate between a small commercial and 

a rural consumer of village. 

5. Where a large concentrated load existed it was treat«?d as such. 

6. Design data on line construction is as per REA Specilfication U.S. A. See 

specifications in study. 

- 27 -
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T U Y E N D U C 

BALANCE SHEET AND CASH FLOW Proposed by Hum, June 25 
A1)r:.:ovcd H. Bu::;b, 19.:5 

1st. 2ud. 3r<l. 4th. Stb. 6th. 7til. 0th. Sli:h. 10th. 

year year year yea1· year yenr ye.:n· yen:.: ye.::i~ yenr 

1 Total con:1cci:cd consumers 2,000 3,000 4,000 4, 700 5,400 6,100: 6,COO: 7,040: "/, 3GO ·1, .:ioo 

2 Avera:e monthly s:ilcs/ 
consumer 25 2C 30 33 35 33: 40: 44: 4i so 

3 Total 3nnu.:1l s.:ilcs/cons.: 3f.)0 336 360 39.:i 420 456: 400: 52:::: 564 600 

4 Total annual s.:ilcs 600,000 l,OO::l,000 1,440,000 l,C60,000 2,2:,:::,000 2 , ·; C4 , 000 : 3,264,000:3,~20,000: 4,705,000 5,244,000 

5 Averate ::>ales price/JC.WA 3. 70 3.57 3.50: 3.41 3.3G 3.29 : 3.25: 3/lC : 3.14 3.10 

6 Total annual revenue 2,220,000 3,59C,600 5,040,0GO 6,342,60(; "! .G20,000 9,lSS,40Q:lO,C08,000:ll,029,60Cl 15.024,900: l'.i,25G,400 

9 Annual purchase 
sales + 15% G90,000 1,159,000 1,656,000 2' 114 ,000 2,GCv,000 3,202,000: 3,754,000: 4, 2113,0(JCl t1, ·; ~'.5, LOO: 5, 24Lf, OOC 

lC Annu3l cost .:t 1.3/Ktm 8~7,000 l,506,7CO 2,152,uOO 2,740,200 3,3~0,400 4,162,600: 4,GC0,200: 5, 561,LfOCl 6,220,500: G,Cl7,20C 

11 Labor and overhead 2,520,000 2,5~.;.coc 2,673,000 2,752,500 2,C35,000 2,940,500: 3,007.500: 3,037,50Cl 3,06"/ ,f!OO: 3.0~·1.500 

12 Total o:·eratint expense 3,417 ,OCiO 4,10l,70L 4,025,GOO 5,500,iOC 6,225,400 7,1(.3,10(,: 7,CG7,700: G,59: 90C. :; 2CG,30C: ':)' 914 >·,co 

13 : Cross operatinc 
martin G-12 :(l,197 ,000): (503,100) 214,200 C4l,~00 1,394,GOO 2,056,300: 2,·120,300: 3,23Ci.'10Cl 5 ,'1 36 . .JOO: ~, 341, '/CC 

14 Electric plant in servic431,54l,000 32,0C4,000 34,230,000 35,195,000 35,245,000 37,02l,000:3G,lOG,000:3C,3ll,OOe 3G,i'40,0CG: 39.CiJ3,COO 

15 Deprccintion at 3.3i 1,041,000 1,005,CiCO 1,130,000 l,161,000 l,liJ3,000 1,222,00G: 1,25/,GOO: 1, 2.Jt1 ,ooe 1, 2i G ,OOC: l,2Ll9,0CC 

lS Kcscrvc for rcpl:iccmcnt 315,400 3W. CCO 342,300 352,000 35i,5CO 370,200: 3Cl,100: 333,lOG 3C7,L100: L122,1C'O 
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1st. 2nd. 3rd. 4th. 5th. 6th. "/th. Gth. 9t:h. lCth. 

year ye:ir year ye.:ir ye.:ir ye.:ir yeai: year ye.:ir year 

17: Interest at 2% .:ind 703,300 730,600 757,600 777 ,000 777 ,000 Cl3,400 Gl'.i,200 G39,2CO S4i,COO :154, 2CC 

Misc. Cost 

18: Depreciation + Interest 1,744,COO 1,015,600 l,G87,600 l,93G,OOO 1,940,000 2,035,400 2,072,200 2,103,200 2,125,COO 2, 243, 2CO 

19: Total expense 12 + rn 5,lGl,GOO 5,917,300 (j. 713 ,400 7,472,500 O,lG'.i,400 ?,13D,500 10,059,900 10,7C2,100 11,414,100 :12,15i,9CC 

20: Net ma-ctin (2,941,GOO): (2,31C,700):(1,673,400) (l,12:?,900): (545 ,400): 2C,900 54G, 100 1,127,500 3,Gl0,000 4,C9G,500 

.. 
21: Operatinc loan 3,G50,000 3,650,000 : 3,650,000 3,GS0,000 3,650,000 3,650,000 3' '...50, 000 3,GSC,000 3,650,000 3.:.50,oco 

22: Total loan 35,191,000 36,534,000 :37,080,000 33,045,000 3C,0?5,00C 40, 671,000 41,"/SG,OCO 41, %1, CCC 42,390,000 :42,713,0CO 

23: Interest Acc. lst.-5 yes.: 703,800 1,434,400 2,192,000 2,%9,000 3,i4G,OOO 

24: Payment on acc. interest: 
30 annual payments 124,900 124,900 124,900 124 '900 124,s.'CO 

25: Loan payments includin::; 
current interest 4.3% l,74D,GOO 1,.195,GOO 1,804,300 1,022,000 1,036,700 

26: Total loan payments 1,373,700 l,no,500 1,929,200 1,947,700 1,%1,GOC 

2i: Accumulated loan pnyments: l,GZ), ·100 3,794,200 5. 723 ,400 ·, '671, 100 9. G32 I "/QC 

2a: Accumulated reserve fer 
rep. 315,400 644,2CO 906,500 l,33C,500 1,591,000 2,061,200 2,442,300 2,Ll25 400 3,212,1300 3,Ci34,900 

29: Cash accumulated from 
Op. 1· Op. lonn 
(13 + 3,650,COO) 2,453,000 l.~49,900 2,1G4,1CO 3,006,000 4,400,GOO 6,45G,~OO 9, 117. 200 12,407,9(0 lC,144,!iC:O ~ 24. 4:lu , 2c;o 

30: Ca:;b av :Jilable for other 
purp·oses 29 - (2s+27) 2,137,600 1, 305 ;100 l, 17 ',600 l,667,500 2, "/09 ,vOO 2,522,000 2,940,700 3,:;59,100 "/,260,600 :n,210,eico 



VOLTAGE REGULATION STUDY 

TUYEN DUC 

The voltage regulation study of the distribution line of Tuyen Due electric 

co-op has been calculated for 5610 consumers & 300 KWH concentrated using 

an average of 50 KWH per month in ten years. The method used is taken from 

R. E. A. Bulletin 45-1, Guide for making voltage drop calculations. The kilo

watt demads used are from R. E. A. Bulletin 45-2 demand t<>.bles. With modi

fications using A & B factors for lower KWH usage than predicted by tables. 

It is estimated that a ten year growth (1976) will be needed for the system to 

reach this load level with these consumers. 

The difference in number of consumers (8356 - Pot.) (7938 EST. connected 

in 10 years) and 5610 mentioned above lies in the fact that small villages will 

be connected from 30 KV and serve the difference in consumers. 

Two circuits are proposed: 

1. A South West circuit into Airport 

2. A South East circuit to 3 villages 

The maximum volt drop calculated on 120 volt base is 19. 21 volt. This 

will be adequate as voltage regulators will be installed. This will be adequate 

voltage regulation until these loads develop and will not impose on the initial 

co-operative excessive capital or fixed cost. 

Included are voltage drop sheet for circuit ABC. The form used is as 

per REA standards. 
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GENERAL INFORMATION 

RURAL ELECTRIFICATION - TUYEN DUC PROVINCE/DALAT 

DANHIM POWER STATION 2 generators 40, 000 ea. :... total 84 KW 
- average 80 M/'W 
- present prod. 30, 000 

KW 
2 generators 40, 000 ea. Under construction 

ANKROET POWER STATION 2 generators 1, 250 ea. Total 3, 250 KW 

2 generators 3 75 eao 

DALAT DIESEL PLANT (CEE) 4 Units Total 1, 800 KW 

LIEN KHANG GENERATION 

TUNG NGHIA GENERATOR 

GVN POWER SUPPLIED IN DALAT 

- Da Thanh Hamlet 
- Tri Mat Hamlet 
- Da Loi Hamlet 

GVN POWER IN TUYEN DUC 

- Tea Plantation - Entre Raye 
- Xuan Truong - Cau Dat 
- Tram Hanh 
- Dran - Can Rang 
- Lac Thien (near Dran) 

CEE to be sold to GVN in December of 196 7 
All equipment to be sold - all lines· and distribution will revert to GVN 
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DISCUSSION OF SECTIONALIZING 

TUYEN DUC 

1. It is· assumed that pav.er will be supplied from Ankroet hydroelectric plant 

a distance of approximately 21 miles and later from Da Nhim hydroelectric 

plant a distance of 7 miles. 

a. The capacity of the Ankroet hydroelectric r·l ant is 3, Z50 kw. Presently 

available surplus is approximately 1, 100 kw. By requiring.the French 

owned SIPE A to operate their diesel geherators in Dalat, the surplus 

can be increased to approximately Z, 000 kw. 

b. Present capacity of Da Nhim is approximately 84, 000 KV A. 

being used about 30, 000 KV A demand according to reports of officials. 

Future provisions have been made for an ultimate capacity of 168, 000 KVA. 

2. No fault currents were available at proposed sub station locations. (But 

due to size of conductor No. 2 cu (Approx.) on 30 KV line and the later · 

condition of a relative short distance from large source), the short circuit 

analysis was predicated on transforn1er size. 

3. Fault currents are calculated on short method R. E. A. Bulletin 61-2 

and are adequate in our opinion for preliminary work. 
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SUBSTATION AND STEP DOV!N TRANSFORMERS 

ESTIMATE OF MATERIAL 

All equipment 50 cycle operation 1500 KVA 4 single phase transformers 

(includes one spare) 30, 000 volt primary to 8600/ 15, 000 volts secondary with 

taps two 2-1/Zo/o above and two 2-1/2% below nominal voltage. 

3 single tJ i·egulators - 32. ctep 157. 3 Amp .• 8600/15,000 

volt rating ML 32 G.E. or equivalent. 

Equipped with two incoming 30, 000 volt circuits 30, 000 volt air break switches 

four outgoing 3 '/J 8600/ 15, 000 volt circuits complete with all necessary busses, 

arresters, cut outs and switches. Including space for oil circuit reclosers. 

Estimated cost delivered $50, 000. 00 

Transformers required in hamlets to be· served direct from 30, 000 volt line. 

30, 000 volt primary 230/ 380 3 0 

Delt~ - Y connected with taps 

4 - 75 K:v A transformers 

Total $4, 500. 00 

Transformers required to serve hamlets distant enough from 30, 000 volt line 

to necessitate construction of short 15, 000 volt lines 

30, 000 volt primary 8600/ 15, 000 volt 

Delta - Y connected 

4 - 150 · KVA transformers with taps 

Total $ 7, zoo. 00 
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I.» 
l,J'l 

U. S. Departrne nt of Agriculture 
Rural Electrification Administration 

Short Circuit Current Data Sheet 

. . Date 6/ 2/ 65 : Sheet 1 of 1 

System designation VN-1 :· System line to 
: gr. voltage 

Instructions - See REA Bulletin 61-2 and supplement Prepared by Engrs. Checked by 

1. Point :SUB :ABC2JABC3:ABC4: AS : ABC6 : CB . B6-1 :B-7: . 
2. Preceding point on line . . . . . . . . . . . . . . . . . . . . 

toward substation . . SUB : ABC2 : ABC3 : ABC4 : ABC4 : ABC6 : :ABC6 : B61: . . 
3. Miles from previous point : . . . ·~'! 

on line toward substation . . ·a· . . 8 : l~ 5 : . 6 ... : 1. 5 . 6.5 . 5 : s. 1 : . . . . . 
4. Copper conductivity size 

section fr om previous 
Eoint . . 2 . 2 . 2 : 6 : 2 : 6 . 6 : 6 . . . . . 

s. T2:pe of fault calculated LINE TO GROUND 

6. Maximum fault current, . . . . . . . . . . . . . . . . . . . . 
read on current diagrams : . . . . . . . . 

• . . • . • . . 
(Simplified method} : 1250 : 340 : 200 . 180 . 127 . 170 . 120 : 12 7 : 96 . . . . 

7. Minimum fault current, 
read on current diagram : : . . : . . . . . 

• . . • . . . 
(Simplified method) . 1 70 : 128 : 100 . 98 . 78 . 94 : 76 . 78 : 60 . . • . . 



FIRST 

NEXT 

MEXT 

ALL OVER 

RATE USED FOR STUDY 

TUYEN DUC ELECTRIC CQ .. QP 

10 KWH 4. 0 PIASTERS/KWH 

15 

75 

100 

II 

II 

II 

3. 5 

z. 5 

2.0 

II II 

II . II 

II II 

The above does not include any taxes.As they are all of a sales type ta.X · 

it was assumed they would be added on and the Co-op would only be acting as a 

tax collector. 
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Page 37 U.S. LINE MATERIAL REQUIREMENTS 

TUYEN DUC PROJECT 

. : . . : Total . Reguired Deliver~ Date b~ Qercentage of guantity . . 
ITEM : Manufacturer: Cat. No.: Quantity: ll-l-65:1-66:3-66:3-67:3-68:3-69:3-70:3-71:3-72:3-73:3-74 

: : : : . . . : . . . . . . . . . . . . . . : : : : : : : : . . . 
L. Insulator Pin Type : Ohio Bra~s : 38143 . 2860 : 70 : 30 . 

: : . : . : : . . . . . . 
k. Insulator Suspension 6" . " II : 32433 . 590 . 70 : 30 : . . : : . . . . . . . . . : : . : . : . : . . . . . . . . . 
b. Pin Pole Top Steel : Hubbard : 3162 . 2020 : 70 : 30 : . : . . : . . . . . . . . . . . . : . . 
c. Bolts Machine 5/8" x 9 : 

,, : 9809 . 9226 : 70 : 30 : : . . : . . . . . 
: : . . : . . . . . . . . . . . . . . 

1; It 518" x 10 " . 9810 . 100 . 70 : 30 : . . : . : : . . 
: . . . . . . . . . . : . : : . . : : . : . . . . . . . . 

II II 5/811 x 14 : II : 9814 . 20 . 70 : 30 . . 
: . : . . . 

d. Washers square : II : 7814 . 16780 . 70 : 30 : . : . : : . . . . . . . . . . 
: . . . . . : . : . . . . . . . . . . . . . . 

f. Pins Cross Arms : " : 981 . 840 II 70 : 30 . . : . : : . . . . . . . . . . . . . . . . . . 
h. Cross trm Braces : •I : 8128 : 860 : 70 : 30 : . . : . . . : : . : : . : . . . . . . . . . . . 
i. Bolts carriage . II : 9643~2 : 860 II 70 : 30 : . . : . . . . . . . . . . . . . . . 
j. La~g screws . II : 9754 : 920 . 70 : 30 : . . : . : : . . . . . . . . . . . . 
o. Ey·e Bel ts 5/811 x 8' 1 . II : 39958 : 8000 : 70 : 30 . 

: . . : . : . . . : . . . . . . . . . . . . . . . . 
II II 5/sa x 1011 . II . 39960 : 1300 : 70 : 30 : : . . : . . . . . . . . . . . . . . . . 

u. 3-Btolt Guy Clamp . II . 7450 . 900 : 70 : 30 . . . . . 
aa. Eye nuts . II . 7502 . 675 : 70 : 30 : : . . . . . . . . . . . : . : . . . . . 
u. 3-Bol~ Gu9 Clamp 

. II . 7461 . 180 . 70 • 30 • . . . . . . 



Page 38 

: : : Total : 
ITEM 

. Reguired Delivery Date by 2ercentage of guantit~ 
:Ma.nufacturer: Cat. : Quantity :-------- ------------- ------- - ------- ------ ------ -----
• : No. : : ll-l-65;1-66:3-66:3-67:3-68:3-69:3-70:3-71:3-72:3-73:3-74 

v. Guy attachment : Hubbard : 6004 : 420 . 70 : 30 : . . : . . : . . . . . . . 
X. Anchor rods 5/8 : II : 8417 : 570 : 70 : 30 

u ti 3/4 : II : 8528 : 20 : 70 : 30 

u II 3/4 : u : 8428 : 75 : 70 : 30 : : : . : . ., . . . 
z. Anchor& screw 8000L5 : Chan Ce : llBl 

.tmchors Expansion : Chance : 1085 : 215 : 70 : 30 

.. II . It ~88135 : 450 : 70 : 30 : 

b j. Guy Hooks . u :7584 . 490 . 70 : 30 . . . 
bk. Shim Plates . ti ~ 7575 : 490 . 70 : 30 . 
BO. Shakel Anchors ! u : 6801 : 90 : 70 : 30 : 

ek. MF Locknuts 3/811 
! II : 4510 : 2000 : 70 : 30 : . : . . . . . .. . . . . . . . 

bs. Bolt single upset rr 811
: 8741},,i: 1000 : 70 : 30 : . : : . : : . . 

: . . . . 
1011

: 8742 : 2372 : 70 : 30 : . . . . . . . . . . . . . . 
d. Bolt double upset . It 811

: 8826 : 700 : 70 : 30 : . : . . . . 
1011

: 8830 : 1000 : 70 : 30 
as. Service swinging II : 2947 : 8700 . 70 : 30 : ! : . . . : : . . . . 
da. Bracket ! " : 1328 : 160 : 70 : 30 : : . . . . . . . . . . 
ci. Clevis thumble side opening II . 674 : 40 : 70 : 30 : : : : . . : . . . 
l. Clamp deadend : Alcoa . 302 : 400 : 70 : 30 : . . . : . . . . . . . . . . 
s. Clevis swinginf. 3" . Hubbard : 1355 : 400 : 70 : 30 : : . 
s. •• II 1-3/4'' : 1353 : 3900 ~ : . . . . . . . . . 

: . . . . . . . . . 



lTEM Manufacturer Cat. Total -------~=s~~~=~-~=!~~=:~-~~~=-~¥_e:::=~~~~=-~~-s~~~~~~~----
: : No : Quantity:ll-1-65:1-66:3-66:3-67:3-68:3-69:3-70:3-71:3-72:3-73:3-74: 

Sc. lnsulators spool 311 : Hubbard . 1716: 3900 : 70 : 30: . 
s. Insulators spool 1-3/4 : : 455 : : : : : : : : : : : ; 

m. Clamp suspension . Chance : .A.2270: so . 70 : 3C.. .. . 
c. Bolts ~11 x 6" ~ Hubbard : 9706: 100 . 70 : 30 . : : ! . . . . .. . 
ck. b.nchor rod uoncling clamp: Chance : G5060: 600 . 70 . 30 . . : : : . . : . . . . . . . . 
&i. Ground rods galvanized : Hubbard : 2668: 5000 . 70 . 30 : : : . . : : : . . . . . . 

& Clamp 
bn. Loup dead end : Betha :ALD23w: 2000 : 70 : 30 . '·' 

n. Bolts D.A. 5/8" x 16" . Hubbard : 9866 : 50 : 70 : 30 . 
fl .. 5/8° x 18" : II : 9868 : 50 . 70 . 30 . . : : . : . . . . . . . . . . . 

Staples . : : 1600 lb: 70 : 30 : . . : . . . . . . . . . . . . . 
Nails 8 penny gElv. . : . 100 lb: 70 : 30 . . : : : : : : . . . . . . 

ap. Hot line clamp6 . Chance :S5130AA 600 : 70 : 30 . . : : : : . : . . . . . . 
Guy strand 3/8' . : :20500'.ft . 70 : 30 . . . . . . : . . . . . . . . . . . . 
Seiemen martin 7/16° . . : 3000£t : 70 : 30 . . : . . . . . . . . . . . . . . . . 
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Page 40 
U.S. LINE MATERILA REQUIREMENTS 

TUYEN DUC PROJECT 

: 
ITEM : Total :---------------Reqai~ea-9elive~y-9atte-by-pe~eeRttage-ei-q~aRttitty--------------------

quantity: l l-1-65: l-66 :3-66: 3-6 7 :3-68 :3-69_: 3-70:3-71_: 3-72: 3·_73: 3 .. 74: 3 .. 15: 

: . ~ . . : . . . 
Cross ArmE 

. 430: 100 : : : . : . : : . . : . . . . . . . 
Conductor l/O 6/l JCSR .. 61000 lb 50 : 50 : : : : : : . : . . . . 

" 2 6/1 ACSR : 31500lb: 50 : 50 : . . . . . . . . . . . . . . . . . . . . 
u 2 7/1 •• . 15000lb: 50 : 50 : . . : . . . . : • . . . . . . 
II 4 7/l ! . 75000lb: 50 : 50 : . : . : . . : : . . . . . . • 

16 CU. Soft drawn . 4000lb: 100 . : . . . . . : . . : . . . . . . . . . 
12 Al Duplex #2 6/1 Bare : 41800ft: 50 : 50 : . : . . . . . . . . . . . . . 

Neutral 

f4 Al Duplex t:4 6/1 Bare : 250000 ft: 20 : 20 : 20 : 10: : 10 : : 10 : : 10 : . . 
Neutral 

*connectors Burndey 325-Sl: 14000 . 70 : 30 : . . . . : . . . : . . . . . . . . 
" ti 340-8 : 4000 : 70 : 30 : . . • . . . 

• . • . . . 
Preformed Armor Roci AROllO 3500 sets 50 : 50 : . : . . . . . . . . . . . . . . • • . 

" u II u 0114:5500 II • .)0 : 50 : . . . . . . . . 
• . . . . . • . . 

" .; •• u Oll8:1300 n • 50 : 50 : . . . . . . . . . . . . . 

* i:;c 9 gde apnropriate tool or gun for applying connectors 



ITEM Total 
: Required Delivery Date by percentage of quantity 
·----------------------------------------------------------------------------------

quanti~y :ll-l-65:1-66:3-66:3-67:3-68:3-69:3-70:3-71:3-72:3-73:3-74:3-75 . 
: : : . : : : : : : . 

Transformer single phase 
5 'sNA : 300 : 30 :20 : 10 : 10 : : iO : : 10 : : 10 

II II 10 ll : 75 : 30 :20 : 10 : 10 : : 10 : : 10 : : 10 

It II 15 II : 10 . 30 :20 : 10 : 10 : : 10 : : 10 : : 10 . 
II II 25 It : 5 : 30 :20 : 10 : 10 : : 10 : : 10 : : 10 

Transformers 3 H : 

-30Kv Delta - to S.6/lS'sN 
lSOKVA : 4 : 100 

-30Kv Delta - Y connec ted 
230/350 3? 75KVA : 4 : 100 

Line splices Burndey full 
tension :/14 7/1: 600 . 50 :50 . 

II h II i/2 6/1: 100 : 50 :50 . : : . : . : : : . . . 
,, n " :fll/O 61: 255 : 50 :50 : so: 
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A PLAN FOR FUTURE REQUIREMENTS 

TUYEN DUC 

The system Will be located in an area of plentiful hydro power. Any 

requirement for future growth can be tMt by additional substation capacity or 

by installing a new substation in the vicinity of the airport. 

As per voltage drop calculations as shown ori circuit diagram, ·Appendix 

No. 4, when the load reaches approximately the sixth year regulators will need 

to be installed in the Airport vicinity. The use of regulators will carry this 

system as calculated· to its tenth year of operation, or 50 KWH/ MTH/ Cons. with 

approx. 8000 consumers. All power will be 50 cycle with voltages as per Govern

ment decree. 

There is 230 KV transmission in the· immediate area and if large loads 

develop the co-op can buy power from tb.is source. These transmission lines 

are owned by the Government. 

There is no data available ·to project future requirements. REA methods 

and demand tables were used throughout. 
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SUMMARY 

AN GIANG 

(1) Borrower: Government of Vietnam will receive a grant to loan to An Giang 

Electric Cooperative 'of Long Xuyen, South Vietnam. 

(2) Amount: 819, 000 us· Dollars 61, 366, 000 VN $ 

(3) Total cost 'd project: (conversion rate VN $ 73/ l US$) l, 659, 631 US$ 

(4) Purpose: 

To extend and improve electrical facilities for the distribution of electricity 

to the· rural areas of AtGiang province of South Vietnam to be used as a 

Pacification Project. 

(5) Background: 

AID/Washington signed a contract with National Hural Electric Cooperative 

Association (NRECA) to provide technical advisory services for the rural 

electrification in the developing countries of the Free World. 

Clyde Ellis, General Manager of NRECA, and Toni Venables, Co-ordinator 

visited· Vietnam at invitation of AID and after consultation with officials it 

was decided to start immediately with a program to set up rural electrifi

cation in South Vietnam. 

The work to be done should be viewed as a pilot project and be moved as 

rapidly as possible. The success or failure depends on the speed at which 

this work can be started. 

'the Cooperative in An Giang Province near Long Xuyen was organized and 

be.came a legal entity on June 29th, 1965. 

(6) Project Description: 

The electric system to be financed will belong to a member owned coopera

tive com.posed of the people of An Giang province,· serving an area with a 

population of approximately 120, 000 people. 

The system will consist of a 2500 KW generating plant, to be financed 

through this program but owned and operated by the EOV. Technical 

as·sistance and supervision of the plant operation to be furnished by AID/ 

V/ashington. 
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The project will have approximately 35 miles of three p~1ase, 230 miles 
of single phase and of secondary and services to tierve 24, 000 consumers 
with transformers, meters, meter loops; and related service equipment 
to be furnished by the cooperative. The system is designed to serve 
24, 000 consumers with an average KWH usage in 10 years of 50 KWH per 
month. 

Included in the loan is money to reloan to the consumers for wiring of 
houses and purchase of electrical equipment. Money is included for training 
personnel in operations and management. Money is included to cover 
deficits of early years of operations. 

NRECA personnel will be retained for consultative work for two years• . · 
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PROPOOED PROJECT 

AN GIANG 

1. Construction of a 25.00 KW iliesel generating plant and substation. 

z. · Construction of approximately 35 miles d. 3 '/J s. 6/ 15 KV lines. 
' -

3. Construction of approximately 100 miles of l 0 8. 6/15 KV lines. -
·4. Construction of approximately~ miles of secondary, underbuild and 

services to serve an estimated 24, 000 houses. 

5. Installation of 8. 6/230 V 2. bushing transformers 

12.0 - 5 KVA 600 

480 - 10 " 4800 

30 - 15 II 450 

15 25 .. 375 

Total installed KVA 62.25 
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AN GIANG 

NO. OF 
VILLAGES, HAMLETS HOUSEHOLDS 

66 Vinh Thanh 225 

62 Vinh Thuan 485 

43 Vinh Tho 135 

45 Vinh Hoa B 145 

44 Vinh Hoa A 215 

60 ·can Yhanh 507 

61 Can Thoi .2.75 

59 Binh An 625 

52 Phu Hoa 1316 

46 Hoa Long 545 

47 Hoa Phu 410 

50 Hoa Hao 222. 

48 Ca Lau 60 

49 Hoa Thanh 211 

38 Binh Thanh 500 

37 Binh Thoi 936 

36 Binh Khanh 1193 

39 Tay Khanh 840 

39 Binh Hoa 440 

lZ Tay Hue 497 

21 Phu Huu 377 

32 Dong Binh I 295 

- i~ -



NO. OF 
VILLAGES, HAM!ETS HOUSEHOLDS . 

33 Dong Binh II 224 

A 27 Tay Binh 20·5 

24 Dong An 174 

22 Phu Thien 125 

2.3 Hoa Dong 166 

35 Dong Binh Trach 215 

30 Trung Binh 509 

31 Trung Binh 225 

34 Tay Binh 355 

22 My Thanh 275 

21 My Thoi 155 

16 Dong Phu 95 

15 Thung Phu 105 ... 

17 Tan Phu 107 

18 Dong Phu 120 

19 Tan Phu Tay 60 

10 Dong Thinh A 920 

11 Dong Thinh B 640 

13 My Quoi 380 

18 Tay An 286 

19 Tay Thanh 267 

17 Long Hung 500 

15 Dong Thanh 270 
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NO. OF 
VILLAGES, HAMT..,ETS HOUSEHOLDS - ............ -

16 Thoi An 280 

20 Thoi Thanh 167 

13 Thoi Hoa A 263 

14 Thoi Hoa B 64 

c 31 Vinh Qui 12.3 

30 Vinh Lan 500 

c 15 Thoi Thanh c 140 

Thoi Binh 360 

Vinh Phung 151 

Vinh Long 90 

c 34 106 

G 16 Thoi An 117 

Thoi Thanh 365 

G 4 Phung Thanh 2 320 

Long Thanh 325 

Phung Thang 270 

Thang Thra A 315 

Thang Thra B 274 

Lan Thanh 340 

Qui Thanh i 278 

Qui Thanh 2 316 
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AN GIANG ELECTRIC COOPERATIVE 

Estimated Peak KW Demand Requirements by Years 

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

. 1966: 1967: 1968 : 1969 . 1970 . 1971 : 1972 : 1973 : 1974 . 1975 . 
• • . • . 

Number of . . • . . . . . . . . . . . . • . . . . . • 

Consumers : 6, 000 : 9. 000 : 12, 000: 14, 1 so: 16, 300 : i 8, 450 : 20, 600; 21, 330; 22, 0'60: 22, 800 . . 
. . . . . . . • . . . . . . . . . . • . . . 

KWH/ Consumer I: . . . . . . . . . . 
• • . . . • . . • . 

Mo'nth . 10 . 13 : 19 . 25 . 28 . 32 . 38 . 42 . 46 . 50 . . .. . . • . . . . . 
. . . . . . . . . . .. . • . . . . • . . 

KW Demand . 828 : 1278 : 1 788 : 22.15 : 2.560 : 2790 : 3220 . 3330 : 3535 : 4309 . 
• 

. • . -
Ul 
Cll 

All customers are considered in one category 

No diversity factor was considered. Line losses estimated 15% 

No investigation of potential large loads was made 



BUDGET ANALYSIS 

AN GIANG RURAL ELECTRIC COOPERATIVE 

1. DISTRIBUTION 
a. Right of way 

Procurement & Clearing 
b. Poles & Pole top fixtures 
c. Conductor 
d. Transformers (Line) 
e. Services 
£. Metering 
g. Sectionalizing equipment 

g. Regulators 

2. SUBSTATIONS 
a. Land & Land rights 
b. Structure 
c. Conduit wiring 
d. Recloser s ( 6) 
e. By pass switches 
f. Grounding 
g. Transformers 
h. Air break switches 
i. Lightning Arrestors 
j. Fence 

3. GENERAL 
a. Off ice equipment & furniture 
b. Transportation 
c. Tool & Work equipment 
d. Two way radio 
e. Maintenance material 

4. OFFICE & '\VAR EHOUSE 

4A. ENGINEERING 

5. ACQUlSITION 

6. ADMINISTRATION 
a. Legal fees 
b. General overhead 
c. Operating capital 

MATERIAL 
OFF SHORE 
US DOLLARS 

179,800 
69,100 

215,349 

96,000 
6,500 
7,000 

14,000 
4,700 
2,600 
1,200 
1,000 

29,000 
1,400 
2,000 

30,000 

10,000 
20,000 

50,000 

7. HOUSE VllRil\'G FUND (for reloan) 

8, CONTINGENCY 80, 000 

819,000 
VN $ 50 to 1 US 40, 950, 000 

:MATERIAL 
LOCAL 

_,.;..;IN~$~--

31, 109, 000 

10,000 
60,000 
20,000 
2,500 
2,500 
2,500 

Z0,000 
2,500 
2,500 

68,300 

500,000 

250,000 

1,500,000 

4,500,000 

*30,000,000 

38,549,800 
38,550,000 

LABOR & 
OVERHEAD 
VN $ 

500,000 
12,400,000 

459,000 
313, 000 

6, 400, 000· 
150,000 
15,ooo· 

7,000 

150,000 
40,000 

5,000 
5,000 

50,000 
5,000 
5,000 
5,000 

15,000 

700.000 

92,000 
1,500,000 

500,000 

22,816,000 
22,816,000 

*Not Capitalized Total Piasters nearest 1000 - VN $ 102, 316, 000 
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ASSUMPTIONS FOR FINANCIAL PROJECTION EST IMA TE 

AN GIA1'''J 

1. A diesel generating plant of 2500 I<:W capacity wUl be built. Ownership 
and cost to be under the Electricity of Vietnam. 

z. A per kilowatt energy cost of not exceeding 1. 8 Piasters wi 11 be achieved 
in the plant operation. 

3. Monies for relending "411 be 30, 000, 000 Piasters. 

4. Contingency cost and Miscellaneous will be $80, 000 US. 

5. Relending and Contingency is not i11cluded as part of original capital cost. 

6., That consumers will be added as shown however majority of system will 
have to be constructed in first yeaJ~. 

7. That GVN will agree to the rental rate used in the study. 

8. That there will be no production tax: charged to tlb.e cooperative for 
"wholesale for resale" energy purchased. 
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Page SS 

l: Total co"nected cons 

2: Ave. monthly Si.• len/ 
consumer 

3: Total annual sales/ 
consumer 

4: Total annual sales 

5: Averaze sale price/ 
~m 

6: Total annual rev. 

~= An~ual purchase sales; 
+ lS't 

10: Annual cost l.C VU $ 
/KUH 

11: ~bor & o~erhead 

12: Total o,cratin& 
cxpom;e 

13: Cross operati~& 
aargin 

14: Electric pbnt ii1 
•crvicc 

A N G I A N G 

BALANCE SHEET AND CASH FLOW P1·cparctl by Hnn1 Ju11e 25 
Approved by H. Bush 19G!i 

lst. • 2nd. . 3rd. . 4th. . 5th. . 6th. . 7th. . 0th. . 9th. . lCth. . . . . . . . . . 
year . year • year . year . year . year : year : year : year : year : 

- -·--··--·-- . . . . . . . . . . 
G,000: 9,000: 12,000 14, lSC 1G,3oo: 10,450: 2C,GOO 21,330 22,uGO 22.:::co 

10: 13: 19 25 2n • .... 32: .JC 42 46 50 

120: 156: 220 300 336: 3Cl1: 4!iu : 50l1 : 552 : .:.oo 

72C,COO: 1,404,000: 2,'l3G,OOO 4,245,000 5,477,000: 7,CU5,000: 9,394,000 : 10,iSG,000 : 12,177,000 : 13.~80,00C 

4.50 4.3C/~: 4.263 4.20 4.0l : 3.~30 : 3.135 : 3.71 : 3.Gs : 3 . .:.o 

3,240,000: G,155,000: 11,664,000 : 17,029,000 : 22,2~1,000: 27,~?l,000: 35,096,000 : 39,003,000 : 44,44G,000 : 49.240,COO 

C23,000: 1,615,000: 3,146,000 4,:i02,000 6,299,000: C,140,000: 10,003,000 : 12,3G3,000 : 14,000,000: 15,732,00C 

1,490,000: 2,907,000: 5,663,000 3,733,000 : 11,333,000: 14,G66,000: 19,445,000 : 22,734,000 : 25,20 ,000 : 20,310,CCO 
. 

3,732,000: 3,344,000: 3,959,000 4,171,000 4,200,000: 4,32G,OOO: 4,456,000 !i,590,000 5. "/50,000 5,931,0CC 

5,222,000: G,751,000: 9,622,000 : 13,653,000 : 15,530,000: lC,~92,000: 23,~01,000 : 2C,324,0DO : 30,~50,000 : 34,240,00C 

(l,!>32,000) (596,000) 2,042,000 5,602,000 G,753,000: C,999,000: ll,195,000 : 11,595,0CO : 13 4CC,CCO : 14.~~~.ooo 

. . . . . . 
9&,312,000: 102,272,000:10~,232,000 :109,070,000 :lll,90G,OOO:ll4,7~G.~OO:ll7,5~4.000 :llC,54~,LGO :119,511,000 ~120,JOC,eoo 



fage 56 
: : : : : : : : : : 

. lilt, . . 2nd. : 3rd. : 4th. : 5th. : 6th • : 7th. : 8th. : 9th. : 10th. 
year : ye.-ir : year : yenr : yenr : year : year : year : year . year . 

: : : : : : : : : 
15: Deprccintion 3.3l : . ~, 244 , 000 : 3.309,000 : 3,599,000 : 3,599,000 : 3,693,000 : 3,738,000 : 3,~80,000 : 3,~12,000 : 3,944,000 : 3,973,000 

: : : : : : : : : : 
lG: Reserve for repl11. : 963,000 : l,023,000 : l,OG2,000 : 1,091,000 : l,119,000 : i,14a,ooo : l,17G,OOO : l,185,000 : 1,195,t.00 : 1,204,000 

: : : : : : : : : : 
li: Interest 2% : 1,976,000 : 2,04G,OOO : 2,124,000 : 2,132,000 : 2,230,000 : 2,296,000 : 2,252,000 : 2,270,000 : 2,290,000 : 2,408,000 

: : 
l&: Depreciation + 

Interest : 5,220,000 : 5,435,000 : 5,GJ0,000 : 5,701,000 : S,931,000 : 6,084,000 : 6,132,000 : 6,l:l2,000 : 6,234,000 : 6,331,000 
: : : : : : : : : 

19: Totlll Expense 12+Ul : 10,442,000 : 12,186,000 : 15,252,000 : 19,439,000 : 21,4~9,000 : 25,076,000 : 30,033,000 : 34,506,000 : 37,192,000 : 40,630,000 
: : : : : : : 

20: Uct i1a.:cin 6 - 19 : (7,202,000): (6,C31,000): (3,533,000): (1,610,000): 022,000 : 2,n5.ooo : 5,063,000 : 5,377,000 : 1,254,000: 3,613,0CO . . . . : : : : : . . . . 
21: Operatint Lo11n : 4,500,000 : 4 ,500,000 : 4,500,000 : 4,500,000 : 4,500,000 : 4,500,000 : 4,500,000 : 4,566,000 : 4,500,000 : 4,500,000 

: : : : : : : : 
22: Total Loan 14 + 21 :102,&12,000 :106,772,000 :110,732,000 :113,570,000 :116,400,000 :119,29G,OOO :122,084,000 :123,04C,OOO :124,001,000 :124,coo,ooo 

: . . . . . . . . . . . . . . . . . . 
23: Interest accumulated: 2,056,000 : 4,192,000 : 6,406.000 : 3,677,000 :110,006,000 

ht 5 years 
: : : : : : : : : : 

24: Payment on accumu- : : : : : : 367,000 : 367.000 : 3~7,000 : 36/,000: 3G7,000 
lnted Lntcrest 30 
yearly payments 

2S: Loan paycients 
4.3'1 loan : : : : : : 5,010,000 : 5,250,000 : 5,291,000 : 5,332,000 : 5,370,000 . : : : : : . 

2Ci: total lon:i payment : : : . . . 5,377,000 : 5,617,000 : 5,653,000 : 5,G99,0CO : 5,739,000 . . . 
27: Accumulated debt 

pa,_nta : : . : : : 5 '377 .ooo : 9,994,000: 15,652,000: 21,351,000: 27,090,000 . 
: : : : . : . : : . . . . 

28: leserve fo;: replace-: 983,000 : 2,006,000 : 3,06C.OOC : 4,159,000 : 5,273.000 : Ci,42Ci,OOO : 7,602,000 : 0, 707 ,000 : 9,902,000 : ll,1C6,000 
•nt acc. 
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.,. 
l:;t. : 2nd. : 3rd. : lfth. : 5th. : Gth. : 7th. : C~h. : 9"th. : 10th. 

year 
' 

year 
' 

yeai: : year : year : year : year : year : year : ye;:ir 
: : : : : : : 
: : : : : : : 

29: A~~. from operation : 2,51C,OOO : 1,922,000 : 3,964,000 : 9,56~,ooo : lG,319,ooo : 25,310,000 : 3G,s13,ooo : 4:::,1oc,ooo : 01,s~G,000 : iG,595,ooo 
plu5 op. loan ca:;h 
13 + 4,500,000 

: : : : : : : : : : 
3C: Available Ca:;h : 1,735,000 : (~4,000) : C%,OOO : 5,407,000 : 11,041,000 : 13,~20,000 : 10,917,COO : 23,G~9,000 : 30,2G3,~GO : 30,319,000 

30 - (27+2C.) 

ALL FIGURES Itl VH. $ 



Sample Basic Data Acquired for Estimating KWH Consumption for Design 

Long Xuyen area: 

A fan'\ily with electricity at edge of town 

One ZO watt light 

Power at hours as shown 

5-7 AM 

7-11 PM 

Use 6 KWH per month - Cost 70 Piastres 

Drug store - 11 KWH per month - 110 Piastres 

Family use of. charcoal to iron with the family says cost approximately 

100 Pin.stres per month. 

Typical bills in Nha-Trang S. I. P. E. A. 24 hour service: 

KWH used: 

20 

Cost 1644. 99 Piastres 

Av. Cost 7. 38 Piastres 

KWH used 

6 

Cost 70. 77 Piastres 

Av~ Cost 6. 36 Piastres 

All areas visited had similar bills and similar inadequate service. 
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VOLTAGE REGULATION STUDY 

AN GIANG ELECTRIC COOPERATIVE 

The voltage regulation study of the distribution line of An Giang Electric 
Cooperative has been calculated for 24, 000 consumers using an average of 
50 K\VH per month in ten years. 

The method used is taken from REA Bulletin 4"5-1, Guide for Making 
Voltage Drop Calculations. The kilowatt demands used are from REA 
Bulletin 45-2 ·nema nd Tables. With modifications using A & B factors for 
lower KWH usage than predicted by tables,. it is estimated that a ten year 
growth (1976) wi 11 be needed for the system to reach this load level with this 
number of consumers. 

Three·'Circuits are proposed: 

1. A North Northwest circuit along Bassac River 
2. A \Vest Circuit along Long Xuyen River 
3. A South Southeast circuit along Bassac River 

The maximum voltage drop calculated on 120 volt base is 13.216 volts 
and is located on the third circuit. The maximum voltage drop on the other 
circuits is 5~ 89 volts. This will be adequate until loads build along the third 
circuit. At that time regulators may be installed to give proper voltage, 
thereby not imposing the expenditure of excessive capital on the developing 
cooperative. 

Included are voltage drop sheets for Circuits ABC, ZABC, and 3ABC. 
The standard REA form was used. 
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U.S. DEPARTMENT OF AGRICULTURE 
SYSTEM OESIGNATION sueSTATION SYSTEM OESIGN 

l'IURAI.. ELECTRIFICATION ADMINISTRATION AN GIANG COOP LONG XUYEN 50 /KWH/ CONS/MONTH 
SYSTEM ENGINEER CIRCUITS CATE: 

VOLTAGE DROP SHEET Bush ABC - 2ABC - 3ABC 6-15-65 
1..0.t.O LINE 

VOLTAGE 
SECTION CONSIJMERS CONCENTRATEO CON CU CT LENGTH CROP 

TOTAL OR SIZE 
VOLTAGE KW AT ; OF 

SOURCE 1..0.t.O 
WITHIN BE YONO EQUIV. KWH WITHIN BE YONO EQUIV. KV CROP SECTION THIS THIS THIS PER PEAK THIS THIS THIS KW cu. MILES THIS POINT 

ENO ENO :SECTION SECTION SECTION MONTH KW SECTION SECTION SECTION EQUIV. FACTOR IN Ml, SECTION 
TOTAL 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
'21\l:ll"'" ~ 'ltd:! Q'l A n At:..7 i:;n on'- on A. 4 1 0 t.. '2 0 ') c:. ">? L Qt:O c; A4 ':\Ao -

':\A 'CU'""_ t. '.t,..... 7 Ql.d n ..1.C: 7 i:\(\ QQ R Ot! R .1 1 0 t.. '2 0 ') 7 ? A.rl 01? !::. Ot'\ '2r'7 

~A "Rr_A. '21\ l¥"J 1 ()7:;> 1 RL!R ?":lR4 !:\() J.l. c: 1 A.c:\ 1 ? '2 Q t.. t.. ., c: 11?7 (..,7(.., c;· ? (l J8Rr-h 
~A'Rl:.4 ~Ac; 7n7 0 3c;3 c;o 70 70 4 1 R h 1 8 1 /. 1() 70>< c; 'R ') ':\Ac; 
?,Anr.? '2ARrL1 l Ari ~t..?7 ':\t..07 i:;n t..aa f)qq 2 ':\ Q (.., (.., ? ':\ , ?,()Q Ot.. I; A. c;.? ':\A RrA. 
f:l A "Rr_? 3B3 1 1 1 7 (\ 558 50 1 (l Q 108 4 1 Q h ':\ A 'J h 281 11 nt.o 4 h'J ':\'R':\ 

'!':\A Rl:-1 ~A "Rr? ~C:A':\. .d7AA f...L!f:... c; C',() 1?~4 l ?':\11 /. ':\ 8. 6 t.. 4 8 5923 I~ '-C::.1 ~ C',C', ':\A "Rr? 

I"> A l:I,... _..1 ?rt.. AQ7 () ? J.1 '2 ""I\ 4~ q J.to a L 1 R 1-. c:. ("I ~ h 17h QQ() ..1 1 h ?C6 
? A "Cl r" .,..d '.) A C: A.~() 11 ? 1 i:::: 44.0 A.A. 11 

-
1 8. 6 ~· R 1 q 84 - 31 g ~ t,() ? t. c: ,...,., A 

?11.l:ll"".,? 2ABr4 /{.. 11 Q17 ???? ~() 4/.0 4?() ( 2 3 A ?. 6 5 1 2142 1 ?QC\ ~ ? $:! 7A'Rr4 
I ">t:.i:>r-2 ?r?. /Ql n 1 A.I:\ C\() 30. 8 30 ~ 6 1 A f.. c; () 2 2 68 ~An 2 33 2C3 -0 ?Anr .. 1 ?A'Rr? 1777 381Q 47()7 C:(l 77.? 722 ( 2 3 A ?. h 4 6 ':\ ~ 71 1 QQ~ l 9CJ 2ABC2 
I 

l:IC nn l?nc: () L.f'\? i:\li 11 1 t... ?, 11 h ~ h , R f.. c; n ~ 7 430 3 I? 152 n IYY'I 'RS< 

'CC R7 QRO () J.10 () 50 q4 7 94 7 6 1 8 6 " Ii 
c; () A.7~ c; 2 368 13. 216 'R? 

'O !:: 'O L 7A? () ?. a 1 50 76 3 7f.. ~ 6 1 Q t... i:::: Ii ? 4 183 1 01 {... 111 7~ Rf.. 

A ur .. 4 'R c; 0 10~7 1987 50 13 72. 0 I?. 7? n 2 1 R f.. 3 (\:) :3. q 14:0. 8 l.d. '2.Q 1 il(l QAQ BS 
4 nr.4 AUl""Q 1041 () R70 c;n 166. 5 11 t... t.. c; 2 ~ A f... t.. 2. 2 ~ t..t.. ~ 220 {... t. Q ABC q 
I\ nr ? 6,'0r'A i:;l'..i:. ~Q?O 4210 C',(\ 7q6 0 796.0 2 3 Q 6 h 4.3 3422 8 2.054 Ii; ;Jt., 7 A'Rr 4 

... "n,... .... ,..... '2 O(\~ 0 .dC: l c;o 87 i:; 87.5 6 , 8. 6 c; () 4 h ..1n? c 2. 013 Ii; K>t.. C'. '\ 

/\'Or' 1 uur_? ?i'..?Q i:; '2 t"I L 6711 50 1&::8. 0 17~ 0 ?. l 8. 6 h 5. 8 7354. 4 4. 413 4 41 • A 'Rt"'? ... 

HA 'OH 239 Hr, 1•17 - 60 -



Power Supply Long Xuyen ZSOO K. W. firm capacity 80% .Power factc:L'" 

consisting of: 

I. Three Generator Se ts, diesel operated, Z - 1000 K. \'I. units and 1-500 K. W., 

3 phase, 50 cycle, specification as follows: 

A. ENGINES. ; 

Each engine shall be the standard design and current model of the 

builder. Preference will be given to lower speed units and to lower 

fuel and lub oil consumptions. Each engine shall be furnished with at 

least the minimum equipment according to DEMA STANDARD 

PRACTICES where applicable. The DSP rating, required auxiliaries, 

the guarantees of fuel consumption, parallel operation, governor 

performance, torsional vibration, and materials and workmanship 

shall be in accordance with DEW.i..A STANDARD PRACTICES where 

applicable. The engine shall be capable of operating at ten ( 10%) 

percent overload for one hour in any eight ( 8) hour period, or for a 

two hour period in any twenty-four hours, without overheating or 

distress in any of its parts. The engine shall be water-cooled by 

forced circulation by means of a separately mounted heat exchanger 

complete with electricity driven pumps and complete with necessary 

valves and fittings. 

Each engine generator set shall preferably be mounted as a Unit on a 

atructural steel fabricated base to insure proper alignment and to 

provide a skid for ease of transportation. The engine shall be coupled 

directly to the generator by a coupling. 

Each engine shall be air started. An air compressor, auxiliary 
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gasoline driven air-compressor, air bottles and starting valve shall be 

furnished. 

Each engine shall be equipped with the following accessory equipment: 

a) A device to give audible signals in the event of low oil pressure or 

excess cooling water temperature. 

b) Cleanable or replaceable type lubricating oil filter. 

c) Lub. oil pressure gauge and cooling water temperature gauge. 

d) Lubricating oil cooler if required. 

e) Duplex cleanable type fuel oil filter or equivalent. 

f·) Residence area type exhaust muffler. 

g) Cleanable type intake air filter. 

h) Oil level indicator for installation in fuel oil service tank to be 

furnished by the Purchaser. 

i) Hand pump for filling fuel oil service tank from Purchaser's 

storage tank. 

j) The engine shall be equipped with a generator and shall be provided 

with manual adjustment of load limit, speed setting and speed droop, 

all of which adjustments may be made with the engine in operation. 

The governor shall be capable of controlling the engine speed 

within 3 l/Z"/o of its nominal operating speed as the load of the 

main generator varies from no load to full load and vice versa. 

Governor to be woodward insochronous or equal. 

k) Emergency over-speed governor, to stop engine in case speed 

exceeds manufacturers rnaximum. 

- 62 -



1) The iuel oil to be used by the engine will b~ aimb.ar to ASTM 

designation D - 975 - 53T, Grade Z-D, as supplied by the 

Standard Vacuum Oil Co., The Shell Co. of Asia, or Caltex Ltd. 

in Viet Nam. 

B. GENERATORS 

The electric generator shall be of the revolving field type with 

rotating exciter preferably direct connected. Each generator shall 

be 3 phase, 50 cycle, Delta connected 2300 volt, 4 wire. The generator 

units shall be designed for and guaranteed to successfully operate in 

parallel. 

The insulation of the generator and exciter shall be Class B. The 

generator and exciter shall be designated and constructed in 

accordance with the latest NEMA and AIEE Standards. 

The temperature rise in the generator and exciter, at continuous 

fulLlo;:i.d shall not exceed 50° C above an ambient temperature of 

400 C. The generator and exciter shall be capable of carrying the 

overload previously described for the engine without excessive, or 

dangerous overheating and streas in any of its parts. 

C. ELECTRICAL CONTROL PANEL 

An electrical control panel shall be furnished for operation at 

( 127 /ZOO) volts. On the panel shall be furnished and mounted the 

following devices. 

For each unit: 

a) 3 phase circuit breaker with overload trip. 

b) AC Voltmeter with 3 phase switch. 
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c) AC ammeter with current transformers and 3 phase switch. 

d) Exciter., oltmeter and ammeter. 

e) Field rheostats and field switch. 

f) Frequency meter. 

g) KW meter 

h) Synchronizing switch synchro scope and lamps. 

i) KWH meter. 

j) Voltage regulator capable of regulating voltage within 1 % of 

rated from no load to full load mounted on control panel. 

k) Speed control switch for governor mounted on control panel; 

Additional specifications on control panel which shall be for 

separate mounting. 

1) Material of panel ~.!· 

m) Panel height .3_ meters 

n) Type of mounting floe~ 

D. OPERATING INSTRUCTIONS 

The Contractor receiving the award shall furnish four (4) complete 

sets of operating and maintenance instructions and parts catalogue for 

each engine generator set. 

E. GUARANTY 

The Contractor shall guarantee the performance characteristics such 

as rating, siz:e, efficiency, voltage regulation, etc ... The Contractor 

shall also gurantee the fuel consumption at full, three-fourths and 

half-load and lubricating oil consumption at full-load with equipment 

in good operating condition. The Contractor shall also guarantee 
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the equipment he is furnishing against faulty materials or work

manship !or a period of one year from date of delivery in Saigon 

and the Contractor shall promptly replace any faulty parts at his 

own expenue, including trarn>portation by the most expeditious 

method. 

The Contractor shall guarantee to furnish spare parts required 

for the operating and maintenance of these generating units during 

a 10 year period from the date of delivery of equipment. 

F. INFORMATION TO BE FURNISHED WITH BIDS: 

Bidders shall furnish with their bids and shall guarantee the following 

information, which if not furnished before the opening of the bids will 

invalidate the bids. 

a) Make and type and model of engine. 

b) BHP rating of engine. 

c) \Vhether of 2 or 4 cycle. 

d) Number of cylinders and whether vertical, horizontal or "V" 

type. 

e) Bore and stroke. 

£) RPM and piston speed in .FPM. 

g) Make and type designation of governor 

h) Make of generator and exciter and type of drive of exciter. 

i) KW and KVA rating of generator (See level rating). 

j}' Fuel consumption ~s lbs pe.:r net_KWH output at U·J:;4, 3 I 4 and full 

· load and 80% P. F. with equipment· in··good ·operating ~ondilio~n .. 

(Basis sea level). 
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k) Lub oil consumption in U.S. gals per hour at full load and 80% 

P. F. with equipment in good operating condition, 

1) Description of equipment with outline drawing showing principal 

dimensions (printed circulars satisfactory). 

m) List of recommended spare part~ for 2 years operation. 

n) Net and shipping weight and weight of heaviest shipping price. 

o) Number of days for delivery at port of embarkation, after 

notification of award. 

p) Price FAS port of embarkation, and cost of freight to Saigon in 

U.S. flag ships shown separately; show cost of spares separately. 

II. D. C. station and emergency supply. 

III.Cooling tower and or river or well supply for cooling water with 

necessary pumps etc. capable of full load operation of 110%. 

IV.Building to house units equipment with proper foundation for three units 

large enough to contain a future 1000 K. W. unit of similar design, main

tenance ~3hop, small office, and sanitary equipment. 

V. Movable bridge crane large enough to maintain units. 

VI,Fuel supply system with necessary pumps filters etc. with capacity to be 

determined at least 15, 000 gallons. 
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DISCUSSION OF SECTIONALIZING 

AN GIANG 

(1) Power will be supplied from a diesel generating plant consisting of two 

1000 KW units and one 500 KW unit. 

1000 KW unit. 

Provision should be made for a future 

This plant will be constructed under supervision of a NRECA supplied plant 

engineer. Technical training and initial supervision will be given operators. 

The plant will be constructed by the cooperative for Electricity of Vietnam. 

Ownership will be transferred to Electricity of Vietnam and the operation as 

well as future expansion of the plant will be Electricity of Vietnam's 

responsibility. 

(2) Line to Ground fault currents 1vlaximum and Minimum were calculated, and 

the initial plant installation findings were used. Calculations of fault 

current are attached. 

(3) Fault currents are calculated on short method REA bulletin 61-Z and 

are adequate, in our opinion, for preliminary work. 
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U.S. Department of Agriculture 
Rural Electrification Administration 

Short Circuit Current Data Sheet 

Date She et 1 of sheet 1 

. ' :'" ... 
: System designation A~ G\ang V. N-2: System line to ground 
: , : voltage 

Instructions- See REA Bulleting 61-2 & supplement: Prepared by Ham&: Bush : Checked by H. L. Bush 

l. 
1. Point :SUB:ABC-2: C-3:ABC2.A::ABC-4:ABC-9: B-5: B-8: 2ABC4: 206: 3ABC2: 3B3: 3ABC4:3ABC6: 3AB 

2. Preceding point to 
line toward subs. 

SUB :ABCZ:ABC-2 :ABC2A :ABC-4: ABC-4 B-5: SUB 2ABO! SUB : l\BC2:3ABC2 :3ABC4 :3ABC', 

. . . . . . . . .. ~ ... ~ -

3. Miles from previous : 
point bn line toward i 
substation 

4. Copper conductivity 
size section from 
previous point. 

5. TJ[pe of fault 
calculated 

6. Max. fault current - : 

. 
: 5. 8 

2 

from simplified form 194: 143 
circuit diagram 

1. Minimum fault currep.t . 
from simplified form 85 : 72 
Circuit diagram. 

. 
: 4. 6 

6 

60 

. 
. z 4.4 2.2 3. 9 : 3. 7 

z 2 2 2 6 

LINE: TO GROUND: 

: 142 113 105 : 101 

71 67 63 60 54 

. . . 
9 .• 1 :3. 6 : 4. 8 : 2. 6 2.3 

2 6 2 4 2 

115 150 130 

66 54: 75 69 70 

2. 5 : 2. 5 

2 4 

115 

66 58 

SEE CIRCUIT DIAGRAM Page 68 



FffiST 

NEXT 

NEXT 

ALL OVER 

RATE FOR STUDY 

AN GIANG CO-OP 

10 KWH 4. 5 PIASTERS/ KWH 

15 II 4.0 II II 

75 II 3.0 " 
100 II 2.5 II II 

The above does not include any taxes as they are all of a sales type tax 

r.t was assumed they would be added on and the Co-op would only be acting as 

a tax collector. 

yn- .. - ~-.. 
~r~ ~~:~-~ ·~·~ 
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Page 1·2 
U.S. LINE MATERIAL REQUIREMENTS 

AN GIANG PROJECT 

l TE M :Manufacturer:Cat. No.:Total : --------~=9~~~=~-~=!~~=E~-~~~=-~~-P=E~=~~~~=-~~-9~~~~~~¥ ____ 
:quartity:ll-1-65:1-66:3-66:3-67:3-68:3-69:3-70:3-71:3-72:3-73:3-74: . . 

: 
a. lnsulPtor pin type : Ohio Brass : 38148 : 3604 .. 60 : 20 : 20 

k. lnsulh,or sus~ension : 11 " : 32433 : 972 : 60 : 20 : 20 

b. Pin pole top steel : Hubbard : 3162 : 2378 : 60 : 20 : 20 

c. Bolts machine S/811 x 911 
~ " : 9809 : 6000 : 60 : 20 : 20 

II II 5/8" x 10" : " : 981Q : 2or : 60 : 20 : 20 

II II 5/8 11 x 14'1 
: II ~ 9814 : 40 : 60 : 20 : 20 

d. Hasher square : II : 7814 :10814 : 60 : 20 : 20 

£. Pins cross arms . " ~ 981 : 1256 : 60 : 20 : 20 

h. Cr~s~ ar~ braces . 11 ~ 8128 : 1312 : 60 : 20 : 20 

i. Bolts carriage : ti : 9634!2 : 1312 : 60 : 20 : 20 

j. tagg screws : u : 9754 : 620 : 60 : 20 : 20 

o. Eye bolts 5/8 1 x 811 
: II :39958 : 800 : 60 : 20 : 20 

" II 5/8 1 x 1011 

" :39960 : 730 : 60 : 20 : 20 . 

u. 3-bo.lt guy clcmp : ti : 7450 : 1000 : 60 : 20 : 20 

II ' r II t II : : 7461 : 440 : 60 : 20 : 20 
v. Guy e tt~chement : II : 6004 : 650 : 60 : 20 : 20 



U.S. LINE f .. foTERIAL REQUIREMENTS 

hN GIANG fROJECT 

IT EM :Manufacturer~Cat. No.~qu!~~:!Y~ ------~~g~~E~~-~~!~~~E¥-~~~~-~¥_e~E~~~~~~~-~~-9~~~~~~¥----------
~- u - • • • l_l_:-l--=__6_5_:~~:3_::_6-6_:_1=_6_]_;_3-=-6B_;__3-69: 3- 70: 3- 71: 3- 7 2: 3- 73:_3-_}~_: 3~7 5: 

cm. Insulator spooi 311 

Insulator spool 
m. Clamp suspension 

c. Bolts ~ 1 • x 6 11 

ck. Anchor rod bonding 
clamp 

11 II II 

ai. Ground rod galvanized: 
& clamp 

bn. Loup dead end 

n. Bolts D • .1-1.. 518" x 16 11 

II II 518" x 13 11 

Staples 

Nails 8 penny galv. 

ap. H~t line clamps 

Guy strand 3/8 11 

Sei.men martin f rade 

Guy strand 7/lE 11 

Seii:oen· martin grade 

Hubbard 
II 

Chance 

Hubbard 

Chance 

II 

Hubbard 

Betha 

Hubbard 

Ch,.nce 

: 1716 : 1356 60 20: 20 : 
: 455 : 4000 
: i\2270 : 114 60 20: 20 

. 9706 : 100 . 60 20: 20 

: G5060 : 650 60 20: 20 

. G5065 : 80 : 20 

: 2663 : 5000 60 20:20 

: .1>LD23w : 2(,00 60 20: 20 

. 9366 . SC . . 60 20: 20 

: 9363 : 50 60 20: 20 

600 lb 60 20: 20 

100 lb 60 20: 20 

:S5130AA : 300 60 20: 20 

: ~5000 ft: 60 20: 20 

:5000 ft : 60 20: 20 : 
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An Giang Project 

Page 7'4 

: : : Total • Required Delivery Date by percentage of quantity 

1 TE M :Manufacturer:Cat.No.: quantity: ---------------------------------------------------------------
"•- -""" : : ; ·ll-l-65:1-66:3-66:3-67:3-68;3-69:3-7-:3-71:3-72:3-73:3-74:3-75: 

aa. Eye nuts : Hubbard : 7502 : 260 : 60 : 20: 20 

X. Anchor rods 5/8n ; " : 8417 : 500 : 60 : 20: 20 : : . : . . . 
" II 3/411 : II : 852°8 : 30 : 60: 20: 20 

z. Anchors screw 800015 : Chance : llBl : 150 . 60 : 20: 20 : : : : : : : : : : . 
Conditional 

II 11 10000L5 : II : 13Cl : 50 : 60 : 20: 20 : : : . : : : : : . . . 
II expansion . ~3ggard : 322088: 450 60 : 20: 20 : : ; : . : . : " 

8000 Chance 88135 
" rod extension : Chance 402: 50 : 60 : 20: 20 : : : : : : : : ; . 

: . 
bj. Guy hooks . Hubbard : 7584 : 140 : 60 : 20: 2Q . 
bk. Shim plates : It : 7575 : 140 . 60 : 20: 20 : : : : . : : . : . . . . . 
bo. Shakel anchors . ti . 6801 : 106 : 60 : 20: 20 : 

ek. MF Locknuts 5/811 
: II : 4510 : 8000 . 60 : 20: 20 : : : : : . : . : . . . . .. 

.• 
bs~ Bolt single upset : II 811 : 8741 : 3900 : 60 : 20 :20 : . : : . 

bs. Bolt II n . 111011 8742 : 3900 60 : 20 : 20 : : . ; : . : . : : : : . . . 

q. Bolt double upsE:t : ll 811 . 8826 : 800 ! 60 : 20: 20 : . ~ 
. . : . : : : 

" 
. . . . 

q. ti II II 11 1011 . 8830 : 800 60 : 20: 20 : . : 

as. S£rvice swinging : It : 2947 : .800 : 60 : 20: 20 

da. Bracket : ll : 1328 : 250 . 60 : 20: 20 . 
ci. Clevis thi"lble side opening •1 : 674 : 54 : 60 : 20: 20 : : ! . . . : . . . . . . . . . 



U.S. LINE MATERIAL REQUIREMENTS 

AN GIANG PROJECT 

I T E M :Manufacturer:Cat.No.: Tot~l : ---~~q~!E~9-~~!!~~E~-~~~~-~i_e~!~~~~~g~-~;_g~~~~!~¥-------------
: : :quantity "ll-l-65:1-66:3-66:3-67:3-68:3-69:3-70:3-71:3-72:3-73:3-74:3-75: 

1. Clamp dead end : Alcoa : 302 : 800 60 20 20 : 

s. Clevis swinging 3": Hubbard : 1355 : 456 60 20 20 

s. .. ,, 1-3/411 II : 1353 : 4000 

Cross Arms : -- : -- : 656 100 

Conductor 1/0 6/1 ACSR -- -- :82000 lb 50 25 : 25 : 

11 2 7/1 ACSR :20000 lb 50 25 : 25 : 
- -

II 4 7/1 ACSR -- -- :72000 lb 50 25 : 25 : 

II 1f.6 Cu. Soft -- -- : 4000 lb 100 

drawn 
II #2 Al Duplex #4 -- - - :686000ft 50 25 25 : : 

6/1 Bare ~eutral 
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Page 76 
An Giang :Project 

l TE M Total -------~~g~i!~Q-~~!!Y~IY-~2t~_2y_g~r~~Dt2g~_Qt_Q~~DtitY------------
-------------

quantity: ll-l-65:1-66:3-66:3-67:3-68:3-69:3-70:3-71:3-72:3-73:3-74:3-75: 

* Connectors Burndey 325 -81 : 20000 : 

It u 340 - 8 : 6000 : 

Preformei Armor Rod AR 0110 :3000 sets: 

II ~ II " 0114 : 200 

II " " II 0118 : 1000 

Transf ~rmers single :Phase 

5 KVA 

10 KUA 

15 KVA 

25 KVA 

Line splices Burndey full 
tension 

- r,J.4 7 / l 

- tl'2. 6/ l 

- tftl./0 61 

120 

480 

30 

15 

570 

770 

315 

11 : 

II : 

: 

60 : 20: 20 

60 : 20: 20 : 

so : 25: 25 : 

50 : 25: 25 

50 : 25: 25 

30 20: 10 

30 II 20: 10 

30 20: 10 

30 20: 10 

so 25: 25 

50 : 25: 25 : 

50 : 25: 25 

* Include l.iBppropriate gun or tool for applying connectors. 

: : . . 
: 

10 10 

10 10 : 

10: 10 

10 : 10 

: 

10 

10 

10 

10 

: 

. . 

10 

10 

10 

10 



A PLAN FOR FUTURE REQUIREMENTS 

AN GIANG 

The system is located in the delta area where there has existed little or 

no generation of electricity. A French owned company SCEE operated in the 

City of Long Xuyen. However, they serve only a small percentage of the 

households within the city limits. Other larger communities in the delta area 

have similar limited power production and distribution. 

Agreement with Electricity of Vietnam was reached to build a small 

1000 KV/ Generating Station to serve the cooperative area. EOV is to own 

this plant and after training of manpower to assume the operation of the plant. 

Electricity of Vietnam has agreed to increase the capacity of the plant as 

the cooperative needs incre?se. It is extremely important the contractual 

agreements be drawn to insure the cooperative that either EOV does install 

this equipment when needed or that they allow the cooperative to install the 

equipment, anu that the wholesale rate will be just. That EOV does not usurp 

the production of the plant in their efforts to serve the urban residents of Long 

Xuyen and surrounding large communities. 

It is assumed that Electricity of Vietnam will build a high voltage trans

mission line to this area whenever the war ends. This line will be initially 

an extension of the 230 KV line from Da Nhim to Saigon, but not necessarily at 

that voltage. It is assumed that other thermal plants will be constructed on 

either the Bay of Siam or the South China Sea Coast where port facilities will 

allow the transport of fuel. 

The construction of these facilitiec Vlrill of necessity take a number of 

years following the peace, and for this reason the Long Xuyen generating plant 

will require fairly large capacity additions even without lateral expansion of 

service. 

All conductor sizes were suggested with some lateral expansion in areas 

now drained and heavily populated. As a result voltage drops on the system 

were held to a minimum. 

There is little available information to project industrial of either sizable 

plants or cottage industry. 

REA methods and demand charts were used throughout the study. 
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SUMMARY 

KHANH HOA ELECTRIC COOPERATIVE 

! • Borrower: Government of Vietnam will receive a grant to loan to I<hanh 

Hoa Electric Cooperative of Nha Trang South Vietnam. 

2. Amount: 287, 635 US Dollars plus 13, 452, 000 VN Dollars. 

3. Total cost of Project: (Exchange $73 VN$/ 1 US$) - 471, 909. 00 US$ 

4. Purpose: 

To extend and improve electrical facilities for the distribution of electricity 

to the rural areas of Khanh Hoa province of South Vietnam to be used as a 

Pacification Project. 

5. Background: 

AID/Washington signed a contract with National Rural Electric Cooperative 

Association (NRECA) to provide technical advisory services for the rural 

electrification in the developing countries of the Free World. 

Clyde Ellis, General Manager of NRECA, and Tom Venables, Co-ordinator 

visited Vietnam at invitation of AID and after consultation with officials it was 

decided to start imrne diately with a program to set up rural electrification in 

South Vietnam. 

The work to be done should be viewed as a pilot project and be move cl as 

rapidly as possible. The success or failure depends on the speed at which this 

work can be started. 

The Cooperative area in Khanh Hoa has been inspected and some contacts 

made with the District Chief, District Engineer and other Vietnamese. 
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No organization work has been performed. Preliminary engineering, 

mapping, including all studies have been rnade and are included in this report. 

6. Project description: 

The electric system to be financed will belong to a member owned 

cooperative composed of the people of Khanh Hoa province; serving an area 

that has a population of approximately 60, 000 people. 

The system will consist of a 1500 KVA 6. 6/ 15-8. 6 KV substation. 

Power will be purchased from the French owned electric company in Nha Trang 

S. I.P .E .A. It will have approximately l~~ miles of single phase, 22 miles 

of three phase, and approximately 55 miles of secondary and services to 

serve 1 O, 000 plus consumers. Transformers, meters, and meter loops 

with service entrance equipment will be provided by the cooperative. The 

system is designed to handle 10, 000 consumers with an average KWH usage 

in 10 years of 50 KWH per meter per month. 

Due to poor security, the project has been divided into three parts. One 

to be built at the present time consisting of s. 5 miles of single phase, 

30.8 miles of three phase, and 29 miles of secondary to serve 5315 con

sumers, all design based on the entire system as to bf" eventually con

structed. 
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Included in the loan is money to relend to consnmers for wiring of 

houses and purchase of electrical equipment. To train personnel in operation 

and management, NRECA personnel will be retained for concultative work 

for two years. 
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PROPOSED PROJECT 

KHANH HOA 

The project will be built in three sections A, B, and C. Time of construction 

of sections B & C will depend on security and develop1ne nts. 

The project comprises: 

1. A. 

2.A. 

2.B. 

2. c. 

3. A. 

3.B. 

3.C. 

4.A. 

4.B. 

4. c. 

5.A. 

5.B. 

5. c. 

Construction of one 1500 KV A 6. 6/ 15 KV 

Construction of approximately 10. 8 miles 3 f/ 8. 6/ 15 KV line 

Construction of approximately 7 miles 3 r/J 8. 6/ 15 KV line 

Construction of approximately 4. 5 miles 3 '/J 8. 6/ 15 KV line 

Total construction 3 '/J 8. 6/ 15 KV line 22. 3 miles 

Construction of approximately !>. 5 miles 1 f/J 8. 6 line 

Construction of approximately 2. 0 miles 1 '/J 8. 6 line 

Construction of approximately 5. 6 miles 1 '/J 8. 6 line 

Total construction 1 '/J 8. 6 KV line 13. 1 miles 

Construction of approximately 28. 9 miles of secondary underbuild, 

and secondary. 

Construction of approximately 19. 2 miles of secondary underbuild, 

and secondary. 

Construction of approximately 6. 7 miles of secondary underbuild, 

and secondary. 

Total construction of approxirnately 54. 8 miles of se~ondary anrl. 

secondary underbuild. 

Construction of services to 5315 houses. 

Construction of services to 3528 houses. 

Construction of services to 12 30 houses. 

Total construction of services to 10, 023 houses. 
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6.A. Installation of 8. 6/Z30 V 2 bushing trannformers 

80 lOKVA 800 

50 lSKVA 750 

Total installed KV A 1550 

6.B. Installation of 8. 6/230 v 2 bushing transformers 

50 10 KVA 500 

40 15 KVA 600 

Total installed KV A 1100 

6.c. Installation of 8. 6/ 230 V Z bushing transformers 

10 10 KVA 100 

20 15 KVA 300 

Total ins tailed KV A 400 

Total transformers to be installed on all sections 

140 

110 

10 KVA 1400 

15 KVA 1650 

Total installed KVA 3050 
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POPULATION FACTS 

(West of Nha Trang) 

I. PHASE I: 

A. District: Dien Khanh 
PoEulation No. of Families 

Villas.e Hamlet Village Hamlet Village Hamlet 

Dien An 4,467 705 

Phu An Nam 3, 566 549 
An Ninh 392 69" 
Ve Kien 509 87 

Dien Lac · 3, 839 576 
Thanh Minh 2, 785 403 
Truong Lac 1, 054 173 

Dien Thuy 4, 171 653 
Phu Loe 4, 171 653 

Dien Toan 4, 615 782. 
Phuoc Thanh 3, 975 675 
Phuoc Trach 640 107 

Dien Thanh 4,017 665 
Khanh Thanh 454 68 
Truong Thanh 1, 051 177 
Phu Khanh 2, 512 42.0 

B. District: Vinh Xuong 

Vinh Miep 3, 693 639 
Vinh Diem Thuong -95s 163 
Vinh Diem Ha 1,454 220 
Vinh Chau -401 103 
Vinh Diem Trung 880 153 

Vinh Thanh 3, 635 742 
Phu Vinh 1~256 195 
Phu Trung 734 223 
Phu Binh · . 647 113 
Phu Thanh 998 193 

Vinh Trung 2,547 441 
Vo Canh 774 145 
Vo Dong 725 142 
Vo Cang 949 132 
-Xuan Son 99 22. 

TOTAL 30,·984 30, 984 5,185 5,185 
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POPULATION FACTS 

Khanh Hoa Province Dien Khanh District 
-----~--~~~~~ 

II. PHASE. II: 

Serial Poi?ulation No. of Families 

. Noe~:.~ Village Hamlet Village Hamlet Village Hamlet --
1. Dien Dien s, 717 886 

Dai Dien !'rung 2; 682 4Zl 
Dai Dien Dong 3, 035 465 

z. Dien Binh 1, 2.52 2.39 

Nghiep Thanh 466 92 
Luong Phuoc ]. 60 34 

Hoi Phuoc 62.6 113 

3. Dien Son 4,559 723 

Dai Dien Nam 2,245 342 

Dai Dien Tay Z, 314 381 

4 •. Dien Thuy ·4, 1 71 653 
Phu Loe 4, 171 653 

s. Dien Hoa 1, 947 312 

Lac Loi 443 73 

Quang Thanh H48 128 

Binh·Khanh 656 111 

6. ·Dien Phu . 4, 304 715 

Phu Cap 1, 72.4 271 

Phu Nam 798 12.7 

Phu An Bae .. l!._182 317 

TOTAL Zl, 950 Zl, 950 3, 52.8 3, 52.8 

Inc. 11C 11 
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POPULATION FACTS 

Khanh Hoa Province Dien Khanh District 

III. PHASE III: 

Serial 
!:2eulation No. of Families 

No. Village Hamlet Village Hain let Village Hamlet 

1. Dien Lam 1, 528 Z86 

Phu Coe 1, 204 212 

Khanh Xuan 229 55 
Xuan Lam . 95 19 

2.. Dien Tho 2, 12.8 404 

Cam Son 164 30 

Le Thanh .445 70 

Phuoc Luong Thuong l, 519 304 

3. Dien Loe 988 183 

My Loe 578 !OZ 

Danh Thanh 302 58 

Dai Huu 108 2.3 

4. Dien Phuoc z, 164 352 

Phuoc Tuy 1, 675 269 

An Dinh 184 31· 

Pho Thien 305 52. 

TOTAL 6, 808 6,808 1, 225 1,225 

INCL. "D" 
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KHANH HOA ELECTRIC COOPERATIVE 

Estimated Peak K\V Demand Require:me nts By Years 



BUDGET ANALYSIS 

KHANH HOA RURAL ELECTRIC COOPERATIVE 

1. DISTRIBUTION 
a. Right of way 
b. Pole structure e & 

fixtures & conductor 
c. Transforrr..e rs 
d. Services 
e. Metering 
f. Sectionalizing Eqpt. · 
g .. Regulators 

2. SUBSTATIONS 
a. Land & land rights 
b. Structures 
c. Conduit & Wiring 
d. Recloser s 
e. By pass switches 
f. Grounding 
g. Transformers 
h. ·Air break switches 
i. Lightning Arrestors 
j. Fence 

3. GENERAL 

Material 
Off Shore 

US Dollars 

46,200 
28,257 
55,818 
21, 260 

l,200 
7,000 

14,000 
4,700 
2,600 
1,200 
1,000 

29,000 
1, 400 
2,000 

a. Office Eqpt. & furniture 
b. Transportation 
c. Tool & work eqpt. 
d. Two way radio 
e. Maintenance 

4. OFFICE & WAREHOUSE 

5. ADMINISTRATION 
a. General overhead 

6. HOUSE WffiING (for reloan) 

7. CONTINGENCY 

8. OPERATING LOAN 

12,000 

10,000 

50,000 

287,635 

Material 
Local VN$ 

4, 784,000 

10,000 
60,000 
20,000 
2,500 
2,500 
2, 500 

20,000 
2,500 
2,000 

68,000 

350,000 

110,000 

800,000 

*8,000,000 

6, 234, 000 
*~.c2, 000, 000 

VN$ 50/ l 14, 381, 000 8, 234, 000 

PIASTER NEP....REST 1, 000 27, 833, 000 

* Not Capitalized self-liquidating loan 

** Not Capitalized But Used ·in Loan Amortization 
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Labor & 
Overhead 

VN$ 

200,000 

2, 350,000 
37,000 

1,435,000 
32,000 
5,000 

10,000 

150,000 
40,000 
5,000 
5,000 

50,000 
5,000 
5,000 
5,000 

15,000 

400,000 

470,000 

5,218,000 

5,218,000 



ASSUMPTION FOR FINANCIAL 

PROJECTION ESTIMATE 

KHANH HOA 

l. That the SIPEA French owned utility in Nha Trang will have the new 
5000 K\V Nordberg units insta.lled by March 1966. 

z. That SIPEA's wholesa.le rate will not exceed 1. 8 P. per KWH. 

3. Monies for relending will be 8, 000, 000 Piasters. 

4. Contingency and Miscellaneous cost will be $50, 000 US. Relending arid 
contingency is r..ot included as a part cl original capital cost. 

5. That consumers will be added as shown. However, majority of system 
will have to be constructed in the first year. 

6. That there will be no production tax charged to the cooperative for 
"wholesale for Resale 11 energy purchased. 
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Page 9t 

1:; t 

: Yc.::tr : 
2n<l. 
yc.::11: 

3i:cl. 
year 

1: To~.:il conncc;:cd -.:<.Jnzumcr:; 1,330: l,'J94: 2,:"JSG 

2: Averoi;.e :::ale:; cons /yr : 300 : 3% : 3GO 

3: Tot.:il ,::,:nu:il :..:ile:; : 39~,ooo: :J70,000 : S-57 ,000 
1 x 2 K.H.11. 

4: Avc:r.:i~e :;.::le price : 4 70 : 45"/ : Lf50 
Vl~$/KUU 

5: Total .:in~u.::l revenue : l,C75,00G : 3,062,000 : 4,307,000 

7: Ann1.1a 1 purch.:ises pouer : 45 ~ CCC : i"7 0, GOO : 1 , l Cl . 000 
. 

8: Annual cost l.C VU$/KHH: c2:,,coo : l,3:>6,000 : l,'.;,.;2,000 

9: L.:ibor :rnd ovcrl1e:.tcl : l, ~3::>, OGO : 1, .:i::> 7, 000 : 1, /JG, 00(; 

10: Total o~erntivc 
expense ~ ·:· 9 

l l: Gro:;:: o;ic:ra tin:~ 1!4'\~:: in 
!i - 10 

2,46L:,u0Ci: 3,0/:i,000: 3,720,000 

(Si.:J,000): (11,0CC) : SG7,000 

K H A ll 11 - I! 0 ,\ 

BALJ\i!CE SHEET Al!D CASll FLOll 

Lfth. 
ye.::tr 

3,03v 

3~G 

1,203,000 

441 

5,305,000 

l,3C3,000 

2 ,ff'..)') I 000 

l, ·1')0, 000 

(f I 2/'), 000 

1,020,000 

5th. 
yc.:i•· 

3 ,lflG 

420 

1,43:.,ooo 

!13Ci 

(,. 2C·l ,l.CO 

l,:l51,000 

2,972,COO 

l, C.43, l.OCi 

4,~15,000 

l ,4M>,OnC 

C~h. 

YCili.~ 

J, nc 

4 '.i6 

1) ·, z::. 'coo 

429 

7 ,413,000 

l "'SI . \iOO 

3 . J "/7 ; 000 

i,09::,000 

.'.i ,L:.1.'.i ,CiCO 

l,?3C,OOO 

7th. 
yc.1i.· 

Prct·'·~~·cd by H.:m, J··i1e> 2~·., l'.' :»;:; 
A;'P ~·ovccl l :' H, Dt1:Jh'; J:n:ic 25. l ':' . '.i . 

Gth. 
yc.:ir 

~th. 

ycnr 
10.:h. 

yeor 

4,l'i0 : lf,55G : 4.~·3~ : 5,315 

4GO : 52G : 5;·tf : -:OCO 

2,005,CCO: 2,lJ.07,000: 2,7G5,00C: 3,211,COC 

425 : 4l:J : 4llf : l:lO 

:;,521,ooc : 10,0C,l,000 : 11,52'.),CLCi : 13,1(,5.0(;(. 

2,JC:i,GOO : 2,7~~.LCC : 3,2C3,CCO : 3,(;:n.coo 

4,151,000 : lf,;82,000 ; S.i::5.COC: G,;,L:."/,CCC 

l,!.JSG,000 : 2,015,CCO : 2C1S,OOO : 2,13/,lC( 

6,10/,l.CO ~ •. 99·1.0LO I ;_;4(. 0QQ ..; , ·, GL1 OCG 

2,414,000 3, C,jli, 000 3,G;:~.ooc l; . : ~ 1 , OC'C 

12: Electric ~1.::tnt in 
::ervicc 

: Li ,1.:~ ,000 : 20, ul3,000 : 22,05~ .~oo : 22,CG3,000 : 23, 709 ,COO : 2l1 ,535 ,000 : 25' %0,COO : 2~:' i~:; ,OCC ~ 27 '013,CCO ~ z:.; :.:-:3. cc.o 

13: Deprcci.::tt~oa .:it 3.3% u3J,ooo u~·c, ooo '72C,OOO "/5!;,000 '/G2,00'1 :10,000 i.:37 ,(10(; c;:L:. OOC :::n ,C(;Ci 9?.C,000 

14: Int:erc$;; <?;; 2% 1:.:. :~ .02: 423,000 4!>2,000 4:1,00Ci 4;·:,000 514,000 .'.i31 ,ooc 547,C.OC 5.J4.COO .'.i80 ,<. ·~o sn ,coc. 
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·-·---·· 
1st. 2nd. 3rd. l;th. . 5th. 

: 6th. 
: 7th. 

: Uth. 
: 

9th. 
: 

10th. 
: : : : : : : : : 

year year year year year year year year year year 
. 

15: Tot.:il depreci.::::ion : 

& Int~re::t 13 + 14 : 1,05.i.OOO : ! '132; ~)00 : l, ?.C') ,000 : 1,253,000 : l,2')u,COC: 1 ) 3l: l '000 : 1. 3::.:t: 000 : 1 ,42~:. (.;(:(, : l ,4i'l ,ooc l,Gl"/ ,000 

l~·: r-:cc =~·r i:1 11 - 15 :(1,645,000)~(1,143,000): (622,000) : (227,000) : 150,000 : 597 ,000 : 1,030,000 : 1,636,000 : 2,218,000 . 2, 764,000 

li: O~eratinc 101~ ~ 2,000,000 ~ 2,000,000 : 2,000,000 . 2,000,000 . 2,000,000 : 2,000,000 : 2,000,000 : 2,000,000 : 2,000,000 : 2,000,000 

13: Total loan 12 + 11 i21,169,000 i22,613,000 :24,056,000 : 24,C03,000 : 25,709,000 : 26,535,000 : 27,360,000 : 2C,107,000 : 29,013,000 : 29,803,000 
. . . . 

19: I1u:ere:: t .::ccumul.:i tcd : 423,000 : 875,000 : 1,356,000 : 1,854,000 : 2,360,000 
let. 5 yc.::11::;. 

20: Payr.1~11C 01· Ace. Inter-
e::t 30 YC!.'.lr p.::iymcnt : ' ' : : : 79,000 : 79,000 : 79,000 : 79,000 : 79,000 

21: L.:: m payment:: l~ x . C43; 
af ~er 5 ye.::ir ~r.:icc : : : : : : 1,055,000 : 1,090,000 : l,12G,OOO : 1,161,000 : 1,198,000 

: : : : : : : : : 

22: Tot.::l Jcb.: :;c1·vice : : : : : : 1,134,000 : 1,169,000 : 1,205,000 : 1, 2L;O, 000 : 1,277 ,000 

23: Accu:m1late<l debt ::ervic~ 
: : : : : 

: : : : : 1,134,000 : 2,303,000 : 3,508,000 : Lf,748,000: 6,025,000 

: : : : : : : 

24: Reccrvcc 1% Pl.'.lnt in : 192 ,000 : 206,000 : 220,000 : 229,000 : 237,000 : 245,000 : 253,000 : 262,000 : 270,000 : 270,000 

:;ervicc : 
25: Accumulate<l rc::ervc:: : 192 ,000 : 398,000 ; 618,000 : 847,000 ; l,O!J4,000 : 1,329,000 ; l,5D2,000 ; 1,844,000 ; 2 ' lll; '000 ; 2,392,000 

2(,: Accumt•.latcd :,roe:: rc:;e.-vc:: 
;:lu$ operatine loa-.1 of 

2,000,000 : 1,411,000 : 1,400,000 : 1,987,000 : 3,013,000 : 4,459,000 : G,397,000 : 8,811,000 : 11,875,000 : 15,564,000 : 19,945,000 

: 
27: C~ch available 

2::. - (25 + 23) ; 1,219,000 ; 1,002,000 : 1,369,000 : 2,166,000 : 3,375,000 : 3,93:·,000: 4,926,000 : Ci,523,000 : 8,702,000 : 11,528,000 



VOLTAGE REGULATION STUDY 

KHANH HOA ELECTRIC COOPERATIVE 

The voltage regulation study of the clistribution line of Khanh Hoa Electric 
Cooperative has been calculated for 10, 000 consumers using an average of 
50 K\VH per month at the end of the tenth year. 

The method used was taken from REA Bulletin 45-1, Guide for Making 
Voltage Drop Calculations. The kilowatt demands used are from REA 
Bulletin 45-Z, Demand Tables. V/ith modifications using A & B factors for 
lower KWH usage than predicted by the tables. It is estimated that a ten 
year growth (1976) will be needed for the system to reach this load level with 
these consumers. 

The Khanh Hoa system is divided into a three phase developrr.e nt due to 
lack of necessary security in the second and third phases. All calculations 
are based on the total developmc nt of the system. 

One three phase ch·cuit is proposed running from the substation at the 
Nha Trang SIPEA generating plant west along or near the prire ipal highway 
to Dalat and south of the Cat River. 

The maximum voltage drop calculated on 120 volt base is 7. 83 volts. If 
unknown industrial loads develop along the principal highway it may be neces
sary to install voltage regulators. Information regarding future industrial 
development is inadequate to make a for·ecast. 

Included is the voltage drop sheet fc1r circuit ABC. The standard REA 
form is used. 

- 93 -



U.S. DEPARTMENT OF AGRICUl..TURE: 
SYSTEM DESIGNATION iSUilSTATION 

RURAi.. EL.ECTRIFICATION ADMINISTRATION 

SYSTEM ENGINEER 

VOL"fAGE D~OP SHEET Bush 
1..0AD 

SECTION CONSUMERS CONCENTRATED 

SOURCE: 
WliHlN OE:YONO EQUIV. KWH vn·rHIN ::•-u,... """ EQUIV. 

CIRCUITS 

ABC 

l"OTAL. 
C,:;lNCUCi 

OR SIZE 
'J, ~ 

LINE 

KV 

SYSTEM De:SIGN 

DATE 

VOL.IAGEIL.ENGTH 
OP 

DROP SE'.CTIOM 

KW 

July 3, 1965 

VOl..TAGE 

DROP 
AT 

POINT 

END 

LOAD 

E:ND 

--r ·-----· 
THIS THIS THIS PER Pl!AK THIS THIS 'l'HIS l<W C ,.,.~~- TOTAL. 

SECTION SEC1"lONSl!CTlON MONYH l<W SF:CTIOM --- - SECTION EQUIV. --- _:~~Ml, Sl~CTION I 

1 2 3 4 5 __ 6 7 _ 8 9 10 H 12 13 1'1 15 16 17 18 19 20 

ABC-7 AS 155 0 77 SO 18 ·------ 18 6 1 8 6 5 0 3_._2 S7 f ?.q :7 g~ AA 

,A.B.C - f.. A 1~ r ~ 7 8..8..1.. _J5.5._ S C'J q t;, () 11 6 11 6 ?. ..) _ _ 8..,_6.__ . 6 ?. 4 2 7.1.L....:: ~. 1 7 17 i; 4 _AB_C-=-1__ 

l...J:\B._G.!~ £.\.D_C - h l 0 .9 5 1 0 4 2 1 5 7 .:1 s 0 3 0 0 . . 3 0 0 _f ____ _J_ __ _8._, 6 ,t.., J 0 q 0 D~C . 5 4 7 : 3 7 A R r.._ f.. 
ABC~4 A5..C-=5 __ 422 0 2:L 1. SO 4~ ·---c---'~3 ~ . ...2 __ .-3._JL..6__, 6 __ 3. 2 137 ( 08 7. 52 ABC-5 

u\.....B.C.::=~ ABC-4 1?()2 <l.22 107.3 5_0 1(}6 _______ J_2..§_,__z ___ 3 8 (; ~6 __ 1....l. 254 I' 15 6 q8 &B__C..:::d_ 

;\P.r: .• 1 ABC:'.} ______ f,3_.3.:ZJ __ so. 711 ...... ----·-- J._, ____ --·--· 8. 6 (,. 1 2 P,S~ :; J'.)1 h P.1 ARC:-~ 

-~'\J: .. c..,,1 IA F\\,.,?. '/,('\~') 0 ... :~ -- . ?.fl8 .. ... ?J~H _..f ........... __ 8 (} - (, ? r; 7?0 (' 43 if:i 7S ABC-2 

" TH"' f1 ,,J 2 4 g cl 7 5 7 /l ;~ •:::;? l S 0 1 6 7 2 ... l () '7 ?,. . ?. ') 8 (.., -~ 6 6. 3 1 0 5 ·33 ( 6 ~ ? i 6. 3 2 ARC -1 
.... . _ _., - . 

·---·· ·-··-~~~~~··~~ ., ..... -... ~. ~- ·-- .... 

-~~~· . ··~-··- --- ···- . "-~-- .... ·-··-·-·····•"' ·- ··-· ~-----·-· .. ...-------·--- ----·-
.. •••• - •·--,-·-• .,~ ••--•- ••••• • •• ·•·• •• -- •• •••·•~n •• .. -.-.----• --•••·---•• ·--·-••·---~ 1• 

. ----- ··-···· ···- ----···---· ·····-- - -------· ····-· - ---- -- ---------- ------------·-·-------~----·-

1. --••• ;-~--- • - ••• ·-!···••"'•""- ~ ·- ·• ---•·----· ............ •-••-·--· • -~-- ... ~-• ·---~---~~-·-"-w' • 

. -------
' .. 

. ----··· :1 
- . -

i- ~-- ----·-· I 

'------- ii 

1------+-----+----f 1-- -· ;--·--+---+----!----+ ; 

1-------~-----+-----~----r----·~ - I f------1--- f-------1---~--f----'--~+----1--------1 

1-----f-- --l---1---+ 1----·-----~----1------------t 

-

llU .rni.t 239 UV 3•57 - 94 ~ 



DISCUSSION OF SECTIONALIZING 

KHANH HOA 

1. Power will be supplied by SIPEA, a French ownod and operated electric 

utility in Nha Trang. The present capacity will be increased 5000 KV/ 

early in 1966 by the addition of two Nordberg units. 

Substation ·requirements will be sirnilar to the addition required on the 

Tuyen Due System. 

z. Line to Ground fault currents. Maximum and Minimuin were assumed 

to be the same as the Tuyen Due Project. 

3. Fault currents are calculated on the short method REA Bulletin 61-Z 

and are adequate, in our opinion, f'or preliminary work. 
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I 

~ 

U. S. DEPARTMENT OF 
AGRICULTURE 

Rural Electrification Adm. 

Short Circu~t Current 
Data Sheet 

1. Point 
z. Preceding point to line 

toward subs. 

3. Miles from previous point 
on line toward substation 

4. Copper conductivity size 

. . 

Date 7/3/65 

System/ designation 
KHANH HOA 

Prepared by HAM & 
BUSH 

. . . . 

Sheet l of 1 

System line to ground voltage 

: Checked by H. L. Bush 

. . 
SUB ABCl: ABC2: ABC3: ABC4: ABCS: ABC6: ABC7: AS 

. . 

. . 
SUB ABC!: ABCl: ABC3: ABC4: ABC3: ABC6: ABC7: 

; 6. 3 

. . 
• ., c 
• we :J 

. , ., 
; ". " • 1 '2 

• .lo. wl 
'2 ? 
J ..... 3. 0 

. 
• 

• ., 4 • . .... -... . ':t ? ....... 

section from previous point : : 2 : 2. : 2 : 2 : Z : Z : 2. : 6 : 

S. Type of fault calculated LINE TO GROUND 
1 

6. Max fault current fr om . . . . . . . . . . . . . . . . . . . . 
simplified form Circuit . . . . . . . . . • . • . . . ' • . . . 
diagram : 1250 : 2.16 : 180 . 194 : 184 . 148 : 1 74 : 140 : 123 : . . 
Minimum fault current . . . . . . . . . . . . . . . . . . . . 

7. 
from simplified form . . . . . . . . . . . . . . . . . . . • 

(Circuit diagram) . 170 : 87 : 82. : 85 : 88 . 78 : 80 . 72 : 69 
• . . 



A PLAN FOR FUTURE REQUIREMENTS 

I<HANH HC>A 

The system is located in the area i.mmediately west of Nha Trang. 

Development is anticipated to be average and ... equ:irement for power to 

be average. 

The project v.-ill be served from SIPEA 1 s generating Station in Nha Trang. 

This station and related fa~ilities will be acquired by EOV within a f£;w years. 

The massive inilitary build up in this are!a will require: the expansion of this 
plant several times. After peace return~J to Vietnan1 we anticipate a surplus 
of generating capacity. 

It is the intent of Electricity of Vietnam to build a high voltage transmission 
line from Da Nhim hydro plant to the Cain Ranh Bay a1i-ea. This will ensure 
the Cooperative of lower cost hydro produced electricity in the future. 

All conductor sizes were selected wilth anticipation of ir,.. reascd population 
and average lateral expansion to the west: and to the south. All conductor sizes 
were selected on the basis of the entire s1ystem rather than the separate 
phases that security dictates it will be buiilt under. As a result, voltage drops 
at maximum anticipated usage are held at a minin1um. 

REA methods and demand charts were uPed throughout the study. 
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J.t""lRST 

NEXT 

NEXT 

ALL OVER 

RATE USED FOR STUDY 

KHANH HOA ELECTRIC COOPERATIVE 

10 K'VH 

15 II 

75 " 

}QQ II 

s. 0 PIASTERS/ K\VJ-I 

.. ti 

" .. 
.. 

The above does not include any ta~<es as they are all of a sales type tax. 

It was assumed they wc..uld be added on and the Co .. op woulcl only be acting as 

a tax collector. 
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PROPOSED 

.HO-NAI 

ELECTRIC 

COOPERATIVE 
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SUMMARY 

HO NAI ELECTRIC COOPERATIVE 

1. Borrower: Government of Vietnam will receive a grant to loan to the 

Ho Nai Electric Cooperative. 

2.. Amount: 2.55, 800 US Dollars plus 14, 295, 000 VN $. 

3. Total Cost of Project: Exchange (73 $ VN to 1 US $} US $ 451, 620. 00 

4. Purpose: 

To extend a11d iinprove electrical facilities for the distribution of elec-

tricity to the rural hamlets of Ho. Nai, located approxitnatel y 25 kilometers 

North East of Saigon and 5 kilometers east of Bien Hoa, Vietnam. This · 

project ·wi.1~ be used as a pacification profect. 

5. Background: 

AID/\~iasbington signed a contract with National Rural Electric Cooperative 

Association (NRECA) to provide technical advisory services for the rural 

electrification in the developing countries of the Free Vvorld. 

Clyde Ellis, General Manager of NRECA, and Tom Venables, Co-ordinator 

visited Vietnam at invitation of AID and afterconsultation with officials it was 

decided to start immediately with a program to set up rural electrification in 

South Vietnam. 

The work to be done should be viewed as a pilot project and be moved as 

rapidly as possible. The succes·s or failure depends on the speed at which 
• 

this work can· be started. 

The Cooperative area in Ho Nai Village has been inspected and many con-

tacts made with the District Chief and Catholic fathers. No organization 
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work has been performed. Considerable effort has been made by the inhabi

tants through their Catholic leaders to ensure this area will be the site of one 

of the pilot projects constructed - Mapping and Preliminary Engineering · 

including all studies have been made and are included in this report. 

6. Project Description: 

The electric system to be financed will belong to a member owned coopera

tive composed of the people of Ho Nai Village. This village consists of sixteen 

hamlets and includes a population of approximately 40, 000 people. 

These village.rs are entirely refugees from North Vietnam who started 

moving to this area approximately 10 years ago. The villagers are entirely 

Catholic and each hamlet has a church, school and priest. T·he villagers ·are 

farmers born and raised. They are engaged in farming and handicraft works. 

The system will consist d. equipment required to take off of the 15 KV 

line of the Electricity of Vietnam Don Nai substation located about four miles 

from Ho Nai Village. 

The system will have approximately 4 miles of single phase, 11 miles of 

three phase and approximately 40 miles of secondary and services to serve 

7500 plus consumers. Transformers, meters, meter loops and associated 

entrance equipment will be furnished by the Cooperative. 

The system is designed to handle 7500 plus consumers with an average 

KWH usage in ten years of 66 KWH per meter. 

Included in the loan is money to reloan to the consumers for wiring of 

houses and purchase of electrical equipment. Money is included for training 

personnel in operations and manageme.nt. · Money is included to cover deficits 

of early years of operations. 

-103- NRECA personnel will be retained for consultative work for two years. 



The project comprises: 

PROPOSED PROJECT 

HO NAI 

1. Addition of take off material and reclosers on the north 15 KV bay 

of Electricity of Vietnam's 66/ 15 KV Dong Mai substation. · 

z. Construction of approxin1ately !!_miles of 3 '/J a. 6/ 15 KV lines, 

3. Construction of ·approximately 4 miles of 1 ~ 8. 6 KY lines 

4. Construction of approximately 40. 5 miles of secondary underbuild and 

services to serve an estimated 7500 houses. 

s. Installation of 8. 6/230 V Z bushing transformers 

80 

190 

10 KVA 

15 " 

2Q 25 II 

Total installed KVA 
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LIST OF NE\\T LIFE HAMLETS IN HO NAI VILLAGE 

DUG TU DISTRICT, BlltN'"'I-ib~~ "i?R.'oviNCE .... 

Hamlet Coordinate Population Total of 
Families 

TAN BAC YT.150.117 1109 212 

BAC HOA YT.146. ll 7 1009 l!OZ 

BUI CHU YT .120.125 1854 371 

THANH HOA YT .132.120 1442 288 

NGU PHUC I YT .097.127 1714 351 

VAN COi YT .093.127 3337 667 

HOA BINH YT. 088.126 1438 287 

LO DUC I YT .078.130 734 147 

LO DUC 2 YT .100.145 400 80 

DONG HAI 2 YT .105.145 ·126 145 

THANH TAN YT .071.131 2236 447 

HANOI YT.066.131 1880 . 376 

DONG HAI I YT.062.132 4140 968 

NAM HAI YT .095.131 9991 1998 

BAG HAI YT .054.131 1570 314 

TAY HAI YT.050.130 2956 591 

- 105 -



HO NA! ELECTRIC COOPERATIVE 

Estimated Peak KW Demand Requ~rements By Years 

. 
66 

. 
67 

. 
68 

. . . . . . . 
69 70 71 72 73 74 75 

. 
. ; . . . . . . . . . . . . . . . . . . . . . .. . . . . . 

Number of Consumers : 1866 : 2799 : 3732 : 4265 : 4798 : 5331 : 5864 : 6397 : 6930 : 7464 : 
. . . . . . . . . . . • . . -

KWH/ Consumer I 
. . : : : : : : : : . . . . 

. . 20 : 25 . 28 : 32 . 37 : 42 . 46 : 52 . 55 : 66 : • Month . . . . . . . . . . . . . . . . . . . . . t ' t . . . 
. . . . . . . . . . . - . . . . . . • • . . . • 

0 : KW Demand . 233 : 292 : 439 : 648 : 720 : 832 : 940 : 1254 : 1423 : 1815 : 
O' 

. 
I 

. . . : : . . . . . . . 
• . . . . . . . • . 

All customers are considered in one category 

No diversity factor was considered. Line losses estimated 15% 

No investigation of potential large loads was made 



BUDGET ANALYSIS 

HO NAI ELECTRIC COOPERATIVE 

1. DISTRIBUTION 

a. Right of way 
b. Poles, structures & 

fixtures & conductor 
c. Transformers 
d. Services 
e. Metering 
f. Sectionalizing Eqpt. 
g. Regulators 

2. CONNECTION TO EOV 

3. GENERAL 

Material 
Off Shore 

US Dollars 

54,400 
67 J 100 
39,200 
29,900 

1,200 
7,000 

5,000 

a. Office Eqpt. & furniture 
b. Transportation 
c. Tool & V/ork Eqpt. · 
d. Two Way radio 
e. Maintenance material 

4. OFFICE & WAREHOUSE 

5. ADMINISTRATION 
a. General overhead 

6. 

7. 

HOUSE WIRING (for reloan) 

CONTINGENCY 

12,00C 

10,000 

30,000 

255, 800 

8. OPERATING LOAN 

VN$ 50/l 12, 790, 000 

Piaster Nearest 

* Not Capitalized Self-Liquidating Loan 

Material 
Local 
VN$ 

4,852,000 

10,000 

350,000 

110,000 

800,000 

*8, 000, 000 

6, 122, 000 

~<*2, 000, 000 

8, 122, 000 

27, 085, 000 

** Not Capitalized But Used in Loan Amortization 
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Labor & 
Overhead 

VN$ 

200,000 

2,876,000 
52,000 

2,015,000 
45,000 

5,000 
10,000 

100,000 

400,000 

470,000 

6, 1 73, 000 

6, 1 73, 000 



ASSUMPTION FOR FINANCIAL 

PROJECTION ESTIMATE 

HO-NAI 

1. That the Electricity of Vietnam will charge the cooperative 1. 5 P. per KVIH. 
Restoration of. peace in Vietnam will enable the Electricity of Vietnam to 
reduce this price considerably, 

2. Monies for relending will be 8, 000, 000 Piasters. 

3. Contingency cost and Miscellaneous will be $30, 000 US. 

'1. Relending and Contingency is not included as a part of the· original capital 
cost. 

5. That consumers will be added as shown. However, the majority of the 
system will have to be constructed in the first year • 

.. .:.·' 

6. That there will be no production tax charged to the cooperative "wholesale 
for resale" energy purchased. 
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:M 0 N A I 

BALANCE SHEET AND CASH FLOH 

tst. . 2nd. . 3rd. . 4th. : 5th. : 6th. : 7th. : Gth. : 9th. 10th. 
: : : : : : : : : 

year 
: 

year 
: 

year year year year year year year year 

: 
1: Total connected consumers 1,866: 2,799: 3,732: 4,265 : 4,793 : 5,331 : 5,864 : 6,864 : 6,930 : 7,464 

: : : : : : : : : 

2: Average sales cons/yr : 240: 300: 336: 384 : lf44 : . ·504 : 552 : 624 : 660 : 720 

3: Total annual sales 
l x 2 K.W.H. : 443,000: 840,000: 1,254,000: 1, 638 ,0"" 2,130,000 : 2,607,000 : 3,237,000 : 3,992,000 : 4,574,000 : 4,574,000 

4: Average sale price VU$ KWH 375: 370: 357: 344 ; 331 : 321 : 315 : 307 : 30lf : 295 

5: Total annual revenue : i,680,00Q: 3,108,000: 4,477 ,ooo: 3,635,000 : 7,050,000: 8,625,000: 10,197,000 : 12,255,000: 13,905,000: 15,853,000 
: : : : : : : : : : I 

7: Annual purchases Power : 515,ooo: 966,ooo: 1,442,000: 1,884,000 : 2,450,000 : 3,090,000 : 3,723,000 : 4,590,000 : 5,260,000 : 6, 180,000 ~ 
3 x 1.15 .. ! : : : : : : -

8: Annual cost 1.5 VN$/KHll : 773,ooo: 1,449,00Q: 2,163,0QQ: 2,826,000 : 3,675,000 : fi., 635 '000 : 5,505,000 : 6,885,000 : 7,890,000 : 9,270,000 
: 

9: Labor and overhead : 1,438,000: 1,487 ,ooo: 1,538,00Q! 1,590,000 : 1,643,000 : 1,698,000 : 1,756,000 : 1,815,000 : 1,875,000 : 1,937,000 

10: Total operative expense: 
8 + 9 : 2,211,000: 2,936,ooo: 3,701,000: 4,416,000 : 5,318,000 : 6,333,000 : 7,341,000 : G,700,000 : 9,765,000: 11,207,000 

: 
11: Gross operating 

margin 5 -10 : (531,000) : 172 ,ooo: 776,ooo: 1,219,000 : 1,732,000 : 2,292,000 : 2,856,000 : 3,555,000 : 4,140,000 : 4,646,000 

12: Electric plant in service 14,405,000: 16,518,0QQ: 18,631,00Q: 19,833,000 : 21,045,000 : 22,252,000 : 22,459,000 : 24,666,000 : 25,873,000 : 27,005,000 
: : : : : : . . . . . . 

13: Depreciation at 3.3% : 475 ,ooo: 546,ooo: 615,ooo: 655,000 : 721,000 : 734,000 : 774,000 : 814,000 : 854,000 : 8%,000 
: : : : : : : : : 

14: Interest at 2% 18 x .0.2 : 32a,ooo: 370,0QQ! 413,ooo: 437,000 : 461,000 : 435,000 : 439,000 : 533,000 : 557 ,000 : 581,000 
: 

JS: Total depreciation & : 803,ooo= 916,ooo: 1,028,000: 1,092,000 : 1,182,000 : 1,219,000 : 1,263,000 : 1,347,000 : 1,411,000 : 1,475,000 

Int. 13 + 14 



1st. : 2nd. : 3rd. : 4th. : 5th. : 6th. : 7th. : 8th. : 9th. : 10th. 

year : year : year : year : year year year year . year year 

16: Net margin 11 - 15 : (l,334,000): (744,000) : (252,000) : 127,000 : 550,000 : 1,073,000 : 1,593,000 : 2,208,000 : 2,729,000 : 3,171,000 

: : : : : 

17: Operatinc loan : 2,000,000 : 2,000,000 : 2,000,000 : 2,000,000 : 2,000,000 : 2,000,000 : 2,000,000 : 2,000,000 : 2,000,000 : 2,000.000 

: : : : : : : 

18: Tot~l loan 12 + 17 : 16,405,000 :18,518,000 :20,631,000 :21,833,000 : 23,045,000 : 24,252,000 : 24,459,000 : 26,666,000 : 27,873,000 : 29,085,000 

: 
19: Interest accumulated 

1st. 5 years 

20: Payment on Acc. interest: 
30 year payments : 328 ,000 : 698,000 : 1,111,000 : 1,548,000 : 2,009,000 : 67,000 : 67,000 : 67,000 : 67,000 : 67,000 

21: Loan payments 18 x .043 
after 5 year grace : : : : : : 1,043,000 : 1,052,000 : 1, 147 ,000 : 1,199,000 : 1,251,000 0 --

22: Total debt service : : : : : : 1,110,000 : 1,119,000 : 1,214,000 : 1,266,000 : 1,318,000 
: : : : 

23: Accumulated debt service: : : : : : 1,110,000 : 2,229,000 : 3,443,000 : 4,709,000 : 6,027,000 

: : : : : : 

24: Reserve 17. plant in 
sei:Vice : 144,000 : 165,000 : 186,000 : 198,000 : 210,000 : 223,000 : 235 ,000 : 247 ,000 : 259,000 : 271,000 

: : : : : : : : : 

25: Accumulated reserve : 144,000 : 309,000 : 495 ,000 : 693,000 : 903,000 : 1,126,000 : 1,361,000 : 1,608,000 : 1,867,000 : 2,133,000 

: 
26: Accumulated gross Rev. 

?lus operating loan 
of 2 ,000, 000 : 1,469,000 : 1,641,000 : 2,417,000 : 3,636,000 : 5,368,000 : 7,660,000 : 10,516,000 : 14,071,000 : 18,211,000 : 22,857,000 

27: Cash available 
26 - (25 + 23) : 1,325,000 : 1,332,000 : 1,922,000 : 2,943,000 : 4,465,000 : 5,424,000 : 6,926,000 : ,,020,000 : 11,635,000 : 14,692,000 



VOLTAGE REGULATION STUDY 

HO NAI ELECTRIC COOPERATIVE 

The voltage regulation study of the distribution line of Ho Nai Electric 
Cooperative has been calculated for 750·Q. consumers ttsing an average 0£ 66 K\VH 
per month at the end of the tenth year. 

The method used was taken from R:I~A Bulletin 45-1 Guide for Making 
Voltage Drop Calculations. The kilowatt demands used are from REA Bulletin 
45-Z Demand Tables. With modificatic1ns using A & B factors for lower 
K'VH usage than predicted by the tables. It is estimai:ed that a ten year growth 
(1976) will be required for the system tc) reach this load level with this number 
of consumers. 

One circuit is proposed - branching into a circuit running west and one 
running east along the principal highway. 

The maximum volt drop is calculated on lZO volt base 6, 397 volt. This 
will be adequate voltage regulation until average usage exceeds the <le sign 
level. 

Included is the voltage drop sheet for Circuit ABC. The Standard REA 
form is used. 
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U. s. DEPARTMENT OP' AGRICULTURE 

RURAL ELECTRIFICA1' :0N ADMINISTRATION 

VOLTAGE DROP SMi:ET 

SECTION CONSUMERS 

SYSTEM OE:SIGNATION 

HO NA! 
SYSTO:M ENGINEER 

NRECA Bush 

LO,\O 

C0NCE:N1"f11\·re:o 
1-------,---·---+-----..------.-----,-----r-----I -·~---~· 

THIS THIS THIS P8H P!!AK THIS THIS Tl-llS 

SUDSTAT10N ISYSTJ!M DESIGN 

EO V -Dong Mai Subs tat ion b 6 KWH/ cons I month 

CIRCUITS ABC 

TOTAL. 

KW 

CON CU CT 

OR SIZE: 
cu. ? 

L. IN E: 

KV 

DATE 

1-ENGTH 
KW 

7-2-65 

VOLTAGE 
DROP 

AT 

POINT SOURCE 
ENO 

LOAD 
ENO Sl!CTION !ll!C1"ION$F:C'rtON MONTH !{\'/ Sl,CTION :>EC"rlON Sl!CTION 

WITHIN lu;;:voMo E:Qu1v.J KWH i:J l WITHIN oe:voNo I W.QUIV. 

li------f------1----- -- ·---- --- ·--- ·--- --!--
G:OUIV. 

VOLTAGE\ OP' 

rrnoP se:cTIONI MIL!i!:S I THIS JTOTAL. 

FACTOR IN M!._j . SECTION ·-+-------, 
___ 2 __ L_ s 4 s G k 1 n __ ~ 

ABC .5 l_]}Tl 0 --1655-66-= 2 5-6- 1675. 2 ~--.=.--F--"-"--i-.;:;.;.....;::....;:;.._""---1 1 
6~, .225_.!L5_0 >:: . ..faf> 

...:::l...1..J ............ -!"", _o _ _a. , [U__lJ:nR6 .. 32. 2 .. _ .. £L ____ :z.s..o ... --
...AB..c.J A B..G 35-'.Z5. ,O__ 2.8_6_ g_Q.__1-.~~'c'~-•---··- l-------l-···--·-+·""''~-"----l-·!''-·---->-'~---·ll-'·~--"-'---l-'-'"'--'~''"'~o-,_~,:,!.../_~~---i ..... .d..d.~l-"-'-~-!--

B C-1 _6_]]:_ 7 2 42 15_7_8_ __ 6_6__ lJt?.9. .. -1--------1----·----1---·······-l··'"·''-'..~"'-l'. ..... 1--"''·----1--·~- --·-l-''"-''··-l-·--'~"----1-t--• . ..lf->. 

j .... ---···----· -··· .... _. ··---·-· - • . .,.,_.. ...... ·· - ·· · • · -· --- ... _ .. ·---.. ·+····-··--· .. ·II·-··--.. -·- -·ii· .. ·-··----

~·-- --·-~·-

* I ......... I 

:~-=~ ···· -- · ·I - · - .. -1· -- ·-
........ - ....... · ........ ···-·I· -·---·1·------·--· .. ·1-·--·------1-·····--·------r .. ·---·--·+···-· .. ··-· 

-·--------+----·---·-:·----•· I ----1- --·--l----·--+-··------l .. ·----·l--·--+------·-·l-·---·-.. --1--------·l--··--·f-- ------··-l-------1-·----1----1-------1 
I ·1-------1-·---1-- I---· ·l-·-----··· .. l----·-·1-----1-- -+-----

-----+ l-----l----1-----1----+-- I !----!- 1-----+-----+----+---+-------t 

---11-- L---1------1·-------l··--l----I----- I 1------

• !- -1-- !----l---·--l-----f-----1----1-----!-·-----1--1----I- 1----1----+-----'f 

-------1----•----·l-------+------f--------1-------1------l-----f..--- I -f..------i------1-----i-------i 
I I -1 l ---1-----1----1 f I ---!------!----!---- --

I I 1---- ----1 ----1-----·I 1-·-- f------1----1----1--·----·l----!-.. 

~ +- -l----l------1 .. -----1-----1------+-----f.--·-I-----+-- I 

-----•·----1-----+---·--1·----1·-----!--- l---
·----,-----1------t----1-------+----1-- -1-----1·----·-1---+----l- - - 1----J. : 

1------1-------I--- -l-----1-----1-----f-.... ---+ ... ----!-·-·---~----·l------l---f-.. ---1- ·l--

! I >----+---1--·-----l------·--l--·--1------;---- .. 1------4·--·--·1----t-------+----+-----+----+---~------~ 
---+-----l------1---·-----1---+----+-----......+- I 

1---+----t----·-+ l-----·--·l----·l------1----l·---1---------1-----+-----1-------1--1------
... I- .... ___ + ·--1 . +----+---1---1-----------+ 

,AU rORU 239 l!U l>•ll7 - 112 -



' DISCUSSION OF SECTIONALIZII}lG .. > 

• .. 
H 0 NAI 

(1) Power will be supplied from the 20 MV A Dong Nai substation located on 

the Electricity of Vietnam 66 KV transmission line. This substation 

is approximately a ... 1 /2. miles north of the Saigon substation on the Saigon 

Da Nhim 230 KV transmission line. It is also 8 rnilcs north of the con .. 

struction site of the Thu Due thermal generating plant. 

(Z) Electricity of Vietnam engineers have been unable to supply information 

on the substation regarding maximur:n or minimum fault cur rents at the 

substation. It is assumed that these values will be exceptionally high 

when all generating facilities are feeding into the 66 KV system. 

Further study of size and type of oil circuit breakers to be instal~ed at the 

substation should be made when Electricity of Vietnam can supply the re-

quired information. 
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--.i:i. 
I 

U .s. Department of Agriculture 

Rural Electrification Administration 

Short Circuit Current Data Sheet 

: Date 7/2/ 65 

: System/designation: 
HO NAI 

: Prepared by H. L. Bush 

Instructions See bulletin 61-2. &: supplement . • 
1. Point : SUB : ABCl : ABC2 

• . . . 
2. Preceding point to line toward . . SUB : ABC! . . 

substation 

3. Miles from previous point on 

iine toward substation . . 4. 0 . 1. 4 . . . 
. . . 
• . . 

4. Copper conductivity size section . . 2. . 2. . . . 
from Erevious :eoint . . . . . . 

Sheet 1 of 1 

System line to ground voltage 

Checked by Bush 

: ABC3 . A4 : ABCS . 

: ABCl : ABC3 : ABC3 

. 1. 6 . 1. 8 . 4.2 . . . 

. . . . . 2. . 6 . 2 . . . . . . . . . 
s. Type of fault calculated LI NE TO GROUND 

. . 
6. Max fault current fr om simplified . . . • 

form Circuit diagram 

7. Minimum fault current from simpli-

fied form (Circuit diagram) . : . . . . . . . . • 



FIRST 

NEXT 

NEXT 

ALL OVER 

RATE USED FOR STUDY 

HO NAI ELECTRIC COOP 

10 KWH 4.0 Piasters/KWH 

15 II 

75 II 

lQQ II 

3.5 

2.5 

2.0 

II II 

II II 

II fl 

The above does not include any taxes as they are all of a sales type tax. 

~twas assumed, they would be added on and the Co-op would only be acting as 

a tax collector. 
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A PLAN FOR FUTURE REQUL..EW.£NTS 

HO NAI 

The system is located in the area east of Bien Hoa and North east of 

Saigon approximately 28 kilometers. It is located at the terminal end of the 

Saigon - Bien Hoa superhighway, and along a main. east·· west highway. 

Development is anticipated to be fairly rapid and requirements for power 

to be large. 

'!'he project will be served from a 20, 000 KVA substation located within 

5 miles of the center of the project. It is anticipated that a higher voltage 

line will be built by EOV whenever necessary and additional substations 

installed on this high voltage line. 

All conductor sizes were selected in anticipation of increased population 

in the area as more North Vietnamese refugees are taken in, and with some 

lateral expansion, as a result voltage drops at maximum anticipated usage 

are held to a minimum. 

REA methods and demand charts are used throughout the study. 
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MAN POWER ORGANIZATION AND REQUIREMENTS 

To Be Provided Under NRECA Contract 

GENERAL 
Salary ;'<Per Total 

Length of Starting Per Diem ·Per 

TITLE Assignment Date Year & exp Year Total 

Vietnam us 24 Jul 15, 65 20,000 9, 000 29,000 58,000 

Supervisor 

Vietnam us 
Chief Engineer 18 Sep 1, 65 18,000 9, 000 27,000 54,000 

Vietnam us 
Secretary 24 Jul 15, 65 8,000 6,400 14,400 28,800 

Vietnam us 
Power Plant 
Engineer 3 mos. Oct l, 65 20,000 9,000 29,000 6, 12.S 

Vietnam us 
Pole Plant 
Advisor 24 Oct 1, 65 15, 000 7, 000 22,000 44,000 

TUYEN DUC 

Coordinator 24 Sep i, 65 18,000 8,000 26,000 52,000 

Resident Engr. 9 Jul 15, 65 15,000 7, 000 22,000 16, 500 

Staking Engineer 6 Jul 15, 65 14, 000 7, 000 21,000 10,500 

AN GIANG 

Coordinator 24 Sep 1, 65 18,000 8,000 26,000 52,000 

Resident Engr. 9 Jul 15, 65 15,000 7, 000 22,000 16, 500 

Staking Engr. 6 Jul 15, 65 14,000 7,000 21,000 10,500 

*NOTE - This figure does not include NRECA Washington office overhead 

expense. 
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NRECA PERSONNEL CONTINUITY 

l. PHASE 3A - STAKING & DESIGN 

Refer to Item No. l and Item No. 2 

TIME: 1 Week 

A. In country - Orientation 

B. Obtain maps if possible 

c. Meet USOM Provincial Personnel 

D. Me et Provincial Chiefs 

E. Commence physical staking* 

l. Obtain local instrument man 

2. Obtain rod & chain man 

3. Begin training-on-job of locals 

F. Prepare work schedules 

G. Prepare staking sheets daily 

H. Maintain daily time sheets 

I. Maintain daily staking tabulation 

J. Tabulation of Units 

K. Prepare material breakdown - for material requisition 

L. \Vork with local people for training 

M. Any other work that might be required for a rapid & orderly 

finish to the objective of rural electricity for Vietnam 

TIME: 90 to 120 days 

*Rodman or instrument man should also double as assistant & interpreter 
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NRECA PERSONNEL CON'l'INUITY 

?. TRAINING LOCAL PERSONNEL 

1. Training staking crew 

Done locally by staking engineer on the job after 1st 1/2 day 

2. Training line crew 

Done locally by construction supt. on the job after 1st day 

3. Easement man - local 

4. Office personnel 

·none lccally by Cooperative training center (Elec. Coop oriented) 

5. Vietnam counterpart of Supervisor 

To be trained - (U~S. ? ) 

6. U. S. Management team of two 

To come to Vietnam for 75 days with Vietnamese personnel on 

problems of Rural Electric Cooperatives 

7. Power Use education for Vietnam 

By U. S. Management personnel 

TIME: One year 

Training Program proposed for each category included 
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.3. CONSTRUCTION PERSONNEL 

See Items No. 1 & 2 

TIME: 1 Week 

A. In country orientation 

B. Engineer of project introduction 

C. Meet all local personnel & Vie:;namese counterpart 

D. Ride area with engineer and locals 

E. Present to engineer ·plan of accornplishment 

F. Inventory working equipment with VN assistant and establish 

warehouse 

G. Hire personnel through Vietnamese assistant 

a. Start training school 

1. Hole diggers (Poles & anchors) 
2. Pole haulers 
3. Use top men of these crews to check & inventory material 
4. Framing crew 
5. Pick top man for material man & time keeper (possibly) 
6. Pick men to climb & start training them 

a. wire stringing 
b. transformers 
c. services 

7. Pick men to set poles 
B. Pick men to tamp poles 
9. Pick men to pull guys & set & backfill anchors 

10. Pick men for wire stringing 
11. Sagging & tying 
12. Set transformers 
13. Run services 
14. Clean up 
15. Set meters 

a. permanent men on this 
b. help establish records 

16. Coordinate all activity through engineer & coordinator 

TIME: 90 - 150 days 
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NRECA PERSONNEL CONTINUI'l'Y 

.t4 ... SUPERVISION PERSONNEL 

See Items 1 &: Z 

TIME: 1 \Veek 

1. Personnel in country 

A. Staking engineer - Become resident engineer & assumes 

responsibility for construction of line to be constructed 

properly. Local engineer to also be in training on this. 

B. Supervisory engineer· on executive level will have ultimate 

responsibility of final inspection £or acceptance by NRECA 

subject to USOM1 s final o. K. along with board president, 

manager, and Co-op engineer. 

TIME: 120 days to 365 days - possibly Z years or as required 
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NRECA PERSONNEI..i CONTINUITY 

-------

.5. ENGINE ERif\U CLOSE OUT 

See Items 1 & 2 

1. Personnel in country 

A. Staking engineer - and/ or i·esident engineer 

Assumes close out duties 

Completes construction inventory 

Completes cost records & closes out accounts for all 
monies spent. 

6. ENGINEERING FINAL REPORT 

1. Personnel in country 

A. Supervisory engineer will finalize engineering & economic 

feasibility reports and will submit to USOiv':I prior to final 

printing by NRECA. 
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NRECA PERSONNEL CONTINUITY 

7. PHASE 4. COORDINATION & SUPER VISION 

A. In country orientation - by personnel of Phases 1, 2, & 3. 

B. U.S. NRECA Supervisor 

1. Responsible point for all personnel & functions of NRECA 

contract personnel & persons under their control (i.e. Cons

truction Co. ) 

2. Responsible to U.S. AID Mission Director (directly) 

TIWi.E: 1 to 2 years. 

C. US NRECA Engineer (Chief) 

l. Responsible for enginnering functions & coordination of all 

activities consistent with the establishment cf rural electric 

Co-ops. 

2. Responsible to supervisor 

TIME : 1 to 2 years 

D. Construction Engineer 

1. See phase 3A - Description & time 

2. Responsible to NRECA Engineer (Chief) 

3. Works with coordinator 

E. Operations Coordinator 

l. Responsible to Engineer Chief 

2. \Vork with engineer (Staking, Resident). 
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3. Purpose: to be or1 pilot project when project starts and to 

coordinate, train, and establish cooperativ'~ principles and 

stewardship responsible of local people. 

TOUR OF DUTY: 1 to 2 years 

Country orientation by Phase~ 1, 2 & 3 personnel 
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GENERAL MATERIAL SPECIFICATIONS FOR 
RURAL ELECTRIFICATION IN VIETNAM ____ , __ 

Poles: Pine - Southern yellow {VN) original project .. 12 lb. 
treatment creosote .. Inspec:ted and confol'm to REA specifications 
Each pole bored £or penetration. 

Cross Arms: Douglas fir - U.S.A. - REA specifications - treated 
pentachlor ophenol 

Conductor: ACSR - Alun1inum condttctor - Steel reinforced (ASTM specs) 
B 232 ... 64'I .. Copper conductors (r'\STM as existing) .. 
Multi-conductors {Duf'lex - Triplex etc.) To conform to 
REA sper.ifications & A .. >;.: M 

Guy \Vire: S. M. 7 strand - Galvanized to REA specifications (ASTM) 
Spec. No. A 475 .. 6ZT (Class A coating) 

Hardware: All galvanized & tested to meet REA specifications as per 
ASTM rec omme ndation11. 

Ground Rods: To be galvanized. 

- 126 -



SOME BASIC ASSUMPTIONS ON MATERIALS FOR 4 RURAL ELECTRIC 

COOPERATIVES FOR SOUTH VIETNAM 

l. GENERATORS 

~~.:iU4icate.d..fol?;;AN GIANG area. 

2. TRA:N*S. STATION - SUB STATION 

Install 2 - 1500 ·iwa Sub & Power Plant 
Consisting 3 - 500 Kva (1) Spare - Single phase delta/ Wye -2300/ 8660/ 

15,000 

3. POLES 

3 - 500 Kva (1) Spare - Single phase delta/Wye - 6600/8660/ 
15,000 

Base pole on 3 t/J 30-6 12/f Greos. s. Y.P. 
Base pole on 1 '/J 30-6 
All poles checked by boring for retention 

4. CONDUCTORS 

Primaries - ACSR - Neutral Duplex 
Secondaries - ACSR - Duplex - & Triplex & Quadri-plex 
Services No. 6 - ACSR Duplex - (#8 cu. Conductivity) 

5. INSULATORS 

P.orcelain (1) Pin Type - EEI-NEMA - 55-4 - 70 kv. Bil. 
Porcelain (2) Pin Type - EEI-NEMA - 55-3 - 65 Kv. Bil. 
Glass (3) Pin Type - EEI - NEMA - 55-3 - 65 Kv. Bil. 

6. INSULATOR - SUSPENSION 

611 Bells - Slim Type - O.B. 42399 

INSULATOR - SPOOL 

Secondary- O.B. 36361 - 1.3/411 

POLE TOP PINS 

15 11 - l" lead tops 

CR ass ARM PINS 

·s/8 Shank x 5 .. 3/4 Hubbard No. 981 
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MACHINE BOLTS 

5/8 x 
Carriage 

SQ,. \VASHERS 

Galvanized 

Hubbard - 7814 - 2-1/4 x 2-1/4 x 3/16 x 13/16 Hole 

LOCK NUTS - M .. F. TYPE 

Hubbard - 4512 5/8 or as required 

CROSS ARM BRACE - HUBBARD - 8128 

1-1/4 x 1/4" x 28 - Flat brace 

COMPRESSION FITTINGS 

Exclusive of dead ends 

DEAD ENDS - PRI. & NEUTRAL 

Alcoa· No. 302 

GUY wmE S.M. 7 STRAND 

3/811 & 1/2" 

GROUND RODS GALVANIZED 

5/8 x 8 1 - Hubbard - 2668 with clamp 

ANCHOR 

8 11 Expansion ) 
15" Screw ) 

- 128 -



BASIC ASSUMPTION ON SERVICE & SECONDARY FOR l PILOT 

PROJECT, SOUTH VIETNAM. ALSO TRANSFORMERS & LOADING 

l. Line transformers 
Single bushing 

15/8.6 KV 
15/8. 6/230 two low1>ide bushings 

Assume 8356 houses 

2.. Assume each house needs 

\Vire lvf.i __ Pole Line Mi. 

3. 

-
8356 x 10 x 2 - 167, 120 - 31.8 Mi l - - r 
8356 x 5 x 3 = 125, 340 = 23.2 M:i l 

T 
-

8356 x 60 = 501, 360 = 95.0 Mi 1 
r --

8356 x 5 = 41, 780 = 7. 9 l\1i 1 
1 

Assume that each house needs 1/5 of a 

30-7 : 8356 = 1675 Poles secondary 
5 

2 :: 15. 9 Mi 

3 - 7. 7 Mi -
1 = 95. 0 1v1i 

l - 7. 9 Mi -

pole 

Assu1ne 10%= ( 167 Poles - 30. 6 Dead ends ---
( 

Assume 5%= ( 88 Poles = 35.6 Dead en,ds --

Assume 2%= ( 
( 

35 Poles -= 35. 7 Hirh blocks 

Based on 150 ( 290 
feet apart ( 

and 20 Mi. of Sec. 
Duplex I. 6 Triplex 1385 Poles 

( I 736 ) 
( Poles) 

Assume 10 Mi 3\V Under build = -0-

158,400 No. 2 6/1 ACSR 
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MATERIAL FOR SERVICES & SECONDARY 

EI-2 100 40001 

c. Bolt, Machine 5/ 8 -x 9" l 00 
d. V/asher, 2-1/4 x 2-1/4 x 3/16 -

13/ l 6 hole l 00 
u. Clamp 3 Bolt M. o. 200 
v. Guy attachment 100 
Y• Guy wire, S. M. 7 Strand 3/ 8 40001 

P• Connector, Single bar Bond·ing 200 

Ck. Clamp Anchor Rod Bonding 100 

ag. Jumper #f6 s.n. Cu or Equiv. 150 

bj. Guy Hook, J -0-

bk. Guy Plate, 4 11 x 8", if guage -0-
bp. Nail 8 Penny Galy -0-
ek. Lock Nuts· 100 

ANCHORS 

8 11 Expandable Anchor 
10" Expandable Anchor 

E3-2 
170 

170 

-0-
340 
-0-

8500 
340 
170 
255 
340 
340 

1360 
170 

FI-2 - 150 
FI-3 - 120 
FI-2 - 150 
FI-3 - 120 

5/811 x 8 11 Galvanized Single Eye Rods 
5/8" x 8 1' Galvanized Single Eye Rod·s 
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LIST OF MATERIALS FOR SERVICES 

AN GIANG PROVINCE {LONG XUYEN) 

Assumptions: ZO, 000 underground services 
21 m (70 ft) per service 

1 meter enclosure for each 5 houses 
4000 meter loops 

ITEM 
No. Unit Total Cost 

: Required 

Weatherhead 1-1/4" 2 cond. 
4 m@ 48 p/m 

PVC Conduit 34 m1~ tlia. 

1-1I411 watertite Connector 

Meter & Disconnect Sw. 
Enclosure 60 mm dia. 

PVC Conduit 1. 5 m@ 1. 20 
5 m@ 77.22 

#2 Stranded T"W Cu. cond. 
8 m@ 55 

1/2 Stranded Bare Cu. 11 

• . 

4H0-3 UF Cable 21 m @ 38. 94: 
p/m 27 mm dia. 

PVC Conduit House riser 
3 m@ 36 

House Service Ent. Enc. 

4,000 

4,000 

4,000 

4.000 

4,000 

4, 000 

4,000 

20,000 

20,000 

20,000 
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Price $ P 

• 95 3, 800 

192 768,000 

• 75 3, 000 

1200 4,800,000 

180 720,000 

361 1,444,000 

440 1,760,000 

818 :16, 360, 000 

108 2,160,000 

150 3,000,000 



RURAL ELECTRIFICATION OF SOUTH VIETNAM 

SPECIFICATIONS FOR CONSTRUCTION · 

OF POWER LINES 

1. Gener-al 

All construction work shall be done in a thorough and workmanlike manner in 

accordance with the Staking Sheets, Plans and Specifications, and the Con-

struction Drawings. 

The Sixth Edition of the USA National Electrical Safety Code shall be followed 

except where local regulations are more stringent, in which case local 

regulations shall govern. 

2. Distributing Poles 

In distributing the poles, large choice, close-grained poles shall be used for 

transformer, deadend, angle and corner poles. 

3. Pole Setting 

The minimum depth for setting poles shall be as follows: 

Length of Pole Setting in Soil Setting in All Solid Rock 
(feet) (feet) (feet) 

20 4.0 3. 0 
25 5.0 3. 5 
30 5.5 3. 5 
35 6. 0 4.0 
40 6.o 4.0 
45 6. 5 4.5 
50 7. 0 4. 5 
55 7. 5 s.o 
60 8.0 s.o 

"Setting in Soil" specifications shall apply: 
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a. \Vhcre poles are to be set in soil. 

b. Where there is a layer of soil of more than two (2) feet in depth 

over solid rock. 

c. 'Vhere the hole in solid rock is not substantially vertical or the 

diameter of the hole at the surf·ace of the rock exceeds approximately 

twice the diameter cf the pole at the same level. 

"Setting in all Solid Rock" specifications shall apply where poles are to be 

set in solid rock and where the hole is substantially vertical, approximately 

uniform in diameter and large enough to permit the use of tamping bars the 

full depth of the hole. 

\Vhere there is a layer of soil two (2) feet or less in depth over solid rock, 

the depth of the hole shall be the depth of the soil in addition to the depth 

specified under "Setting in All Solid Rock" provided, however, that such 

depth shall not exceed the depth specified under "Setting in Soil". 

On sloping ground, the depth of the hole always shall be measured fr om the 

low side of the hole. 

Poles shal'!. be set so that alternate crossarm gains face in opposite direc

tions, except at terminals and deadcnds where the gains of the last two poles 

shall be on the side facing the terminal or deadend. On unusually long spans, 

the poles shall be set so that the crossarm comes on the side of the pole away 

from the long span. Where pole top pins are used, they shall be on the 

opposite side of the pole from the gain, with the flat side against the pole. 

Poles shall be set in alignment and plumb except at corners, terminals, 

angles, junctions, or other points of strain, where they shall Be 3et and 

raked against the strain so that the conductors shall be in line. 
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Poles shall be raked against the conductor strain not less than one inch for 

each ten feet of pole length nor more than two inches for each ten feet of pole 

length after conductors are installed at the required tr;msion. 

Pole backfill must be thoroughly tamped the full depth. Excess dirt must be 

banked around the pole. 

4. Grading of Line 

When using high poles to clear obstacles such as buildings, foreing wire 

crossings, railroads, etc., there shall be no upstrain on pin-type insulators 

in grading the line each way to lower poles. 

5. Guys and An::hors 

Guys uhall be placed before the conductors are strung and shall be attached 

lo the pole as shown in the Construction Drawings. 

All anchors and rods· shall be in lin4~ with the strain and shall be so installed 

that approximately six inches of the rod remains out of the ground. In culti-

vated fields or other locations, as deemed necessary, the projection of the 

anchor rod above earth may be increased to a maximum of 12 inches to pre-

vent burial of the rod eye. The backfill of all anchor holes must be thoroughly 

tamped the full depth. 

Vlhen a cone anchor is uaed, the hole, after the anchor has been set in place, 

shall be backfilled with coarse crushed rock for two feet above the anchor, 

tamping during the filling with the remainder of the hole to be backfilled and 

tamped with dirt. 

6. Locknuts 

A locknut shall be installed with each nut, eyenut or other fac;tener on all 
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bolts or threaded hardware such as insulator pins, upset bolts, double arming 

bolts, etc. 

7. Conductors 

Conductors must be handled with care. Conductors shall not be tramped on 

nor run over by vehicles. :each reel shall be examined and the wire shall be 

inspected for cuts, kinks, or other injuries. Injured portions shall be cut out 

and the conductor spliced. The conductorfJ shall be pulled over suitable 

rollers or stringing blocks properly mounted on pole or crossarm if necessary 

to prevent binding while stringing. 

The neutral conductor should be maintained on one side of the pole {preferably 

the road side) for tangent construction and for angles not exceeding 30 degrees. 

'With pin-type insulators the conductors shall be tied in the top groove of the 

insulator on tangent poles and on the side of the insulator away from the strain 

at angles. Pin-type insulators shall .be tight on the pins and on tangent con

struction the top groove must be in line with the conductor after tying in. 

For neutral and secondary conductors on poles, insulated brackets (Material 

Item da) may be substituted for the single and double upset bolts on angles of 

o0 to 5° in locations known to be subject to considerable conductor vibration. 

All conductors shall be cleaned thoroughly by wirebrushing before splicing or 

the installation of a connector or clamp. A suitable inhibitor shall be used 

before splicing or applying connectors over aluminum conductor. 

8. Splices and Deadends 

Conductors shall be spliced and deadended as shown on the Construction Draw

ings. There shall be not more than one splice per conductor in any span and 
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splicing sleeves, shall be located at least ten feet fr om the conductor support. 

No splices shall be located in Grade B crossing spans and preferably not in 

the adjacent spans. 

9. Taps and Jumeers 

Jumpers and other leads connected to line conductors shall have sufficient 

slack to allow free movement of the conductors. Where slack is not shown 

on the Construction Drawings it will be provided by at least two bends in a 

vertical plane, or one in a horizontal plane, or the equivalent. In areas where 

aeolian vibration occurs, special measures to minimize the effects of jumper 

breaks shall be used as specified. 

All leads on equipment such as transfc>rmers, reclosers, etc., shall be a 

minimum of #t6 copper conductivity. Where aluminum jumpers are used, a 

connection to an unplated bronze terminal shall be made by splicing a short 

stub of copper to the aluminum jumper using a suitable aluminum compres-

sion sleeve. 

10. Hot-line Clamps and Connectors 

Comnectors and hot-line clamps suitable for the purpose shall be installed as 

shown on Guide Drawings. On all hot-line clamp installations, the clamp and 

jumper shall be so installed ao that they are permanently bonded to the load 

side of the line, allowing the jumper to be de-energized when the clamp is dis-

connected. This applies in all cases, even where the line layout is such that the 

tap line is in actuality the main back to the power source. 

11. Lightning Arrester Gap Settings 

The external gap electrodes of lightning arresters, combination arrester-cutout 
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units, and transformer mounted arresters shall be adjusted to the manu .. 

facturers' recommended spacing. Care shall be taken that the adjusted gap 

is not disturbed when the equipment is installed. 

12. Conductor Ties 

Ties shall be in accordance with Construction Drawings. Hot-line ties shall 

not be used at Grade "B" crossings. 

13. Sagging of Conductors 

Conductors shall be sagged in accordance with the conducto1· manufacturers' 

recommendation. All conductors shall be sagged evenly. The air temperaturB 

at the time and place of sagging shall be determined by a certified etched 

glass thermoneter. 

The sag of all conductors after stringing shall be in accordance with the con-

ductor manufacturers' recommendations. except that a maximum increase of 

three inche·, of the specified sag in any span will be acceptable. However, 

under no circumstances will a decrease in the specified sag be allowed. 

14. Secondaries and Service Dro~ 

Seccndary conductors may be bare or covered wires or multi-conductor 

service cable. The conductors shall be sagged in accordance with the manu-

facturers 1 recommendations. 

Conductors for secondary underbuild on primary lines will normally be bare 

except in those instances where prevailing conditions may limit priniary span 

lengths to the extent that covered wires or service cables may be used. Ser-

vice drops shall be covered wire or service cable. 

Secondaries and service drops shall be so installed as not to obstruct climbing 

- 137 -

1 



space. There shall not be more than one splice per conductor in any span, 

and splicing sleeves shall be located at least ten feet fro·m the conductor sup-

port. Where the same covered conductors or service cables are to be used 

for the secondary and service drop, they may be installed in one continuous 

run. 

15. Grounds 

Ground rods shall be driven full length in undioturbed earth in accordance with 

the Construction Drawings. The top shall be at least 12 inches below the sur-

face of the earth. The ground wire shall be attached to the rod with a clasp 

and secured to the pole with staples. The staples on the ground wire shall 

be spaced two feet apart except for a distance of eight feet above the ground 

and eight feet down from the top of the pole where they shall be six inches 

apart. 

All equipment ground, neutral wires, and lightning-protective equipment shall 

be interconnected and attached to a common ground wire. 

16. Clearing Right-of-Way 

In preparing the right-of-way, trees shall be removed, underbrush cleared 

and trees trimmed so that the right-of-way shall be cleared from the ground 

up and of the width required. Trees fronting each side of the right-of-way 

shall be trinimed symmetrically unless otherwise specified. Dead trees 

beyond the right-of-way which would strike the line in falling shall be removed .. 

Leaning trees beyond the right-of-way which would strike the line in falling and 

which would require topping if not removed shall either be removed or 

topped except that shade, fruit, or ornamental trees shall be trimmed and 

not removed unless otherwise authorized. 
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CONSTRUCTION SCHEDULE IN MONTHS 
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JASONDJFMAMJJ 

1965 1966 

*Material ordered from engineering estimate. 
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CONSTRUCTION SCHEDULE EXPLANATION 

The preceding sequence of events graphically illustrated is arranged to 

orderly complete the construction of the project. 

Procedure 

1. After the Cooperative is a legal entity. 

A. Obtain member sign up - Time 4 months. 

z. Engineering services by USOlvt-NRE'CA if ad.., :sable and acceptable to 

co-op and Government of Vietnam. Time 1 n1onth. 

3. Co-operative hires manager. Approval subject to Coordinator I USOM 

Manager hires personnel - Approval of Coordinator/USO?v1. 

Time 1 month. 

4. Order material: This is done from preliminary estimate of Phase 3 

Report. (In order to facilitate speed up of building in times such as 

these. All pole line material from U.S. on pilot projects). Time 4 months 

5. Line layout and design (Staking) and prepare contract: After the member 

sign up has begun and engineers have been on job ·- then staking of line 

should ;begin and after a reasonable number of miles and units are staked 

the preparation of contract documents should start. Units of construction 

should adhere to REA USA standards. Specifications should be trans

lated into Vietnamese for working construction purposes. Approval of 

USOM will be required. Time 4 rnontl--s. 

6. Receive material: 1vlaterial fron1 stateside should start to arrive. This 

will require inventory and warehousing. The engineer will be responsible 

for this. Material order to material receipt. Time 4 months. 

7. Bids on construction: As the documents are being prepared in Item 5 

contractors are notified and bids accepted 3-1/2 months after start. 

Time 4 months approx. USOM/ Approval required. 

8. Construction: After the necessary approval of bids the contractor will be 

moving in to start work. 'Vork should be co1npleted from start to finish 

in about 3-1/2 months. 

9. Energization: As soon as sections of line are completed they should be 

released to cooperative so that consumers can begin to receive electric 

service. 
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TAX LEVIED DIRECTLY ON COI\TSUMER 

THROUGH HIS ELECTRIC BILL 

Typical bill at Dalat on SIPEA system 

127 KWH 358. 9 or 2. 83 P/KWH us 3. 88¢ 
tax #11 25. 12. 
tax #2 7. 20 
Surtax 3, 4 & 5 59.80 

Total 451.02 
Gov't Stamp 1.00 (Tax 6) 
Grand Total 452..02 or 3. 56 P/KWH us 4.88f 

Explanation of tax imposed on custorners and collected by the 
electric utility. 

Name of Tax Amount Goes to 

Ill Production tax 6% of bill VN Federal Govt 

#2 Meter tax Depends on meter size, 
i.e. l '/J ·10 _arr.p meter 
6 P/Mo. 3 '/J 50 amp 
meter 25 P/Mo. CEE 

#3 ONDEE .2 P/KWH EOV 

#4 City .2 P/K\VH Dalat or City 

#5 Instrument Cost z. 04% monthly bill Govt. 

#6 Govt. Stamp • 20 P/ 100 P. of bill Govt. 

Apparently none of the taxes are imposecl upon the utility. Rather on the 
customer in the general sense of a sales tax. That is the tax is calculated, 
billed, and collected by the utility and disbursed by the utility to the proper 
authority. 

As these taxes are imposed directly on the customer and as it is presently 
unknown whether the Government of Vietnam will consider certain tax relief 
measures, it was not necessary to consider taxes in the feasibility studies. 
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REGULATIONS FOR ELECTRIC SERVICE 

IN VIETNAM 

System "A11 

l 20/ 208 Volts 

Q) 

~ 1-t .... Aif 12.0 '",.. 208 I 

t208 208} j 7S120 
~ " ,lt 

71 12.0 '1i 

J 

't 127 
"' 

+121 
"' 

Neutral Wire 

System "B" 
127/2.20 Volts 

'" 22.0 / 
hzzo 
~ 22.0 

/ 

>i" 12. 7 

,.., 

! Neutral Wire 

Q) 
1-t .... 
~ 

- Q) 
Ul 
nS 
.a 
ii. 

7i• 220 
,/ 

~ystem "C 11 

220/ 380 Volts 

.,,, 380 ,, 

'r 220 * 380 , I' 

- 'k 
.-~ 22.0 

..-

Neutral 

t~ J.c .... 
380 ~ 

J td 

a: 
Wire 

System "A" is in use in Saigon-Cholon except for small areas which have 

recently been cut over to or installed with the Vietnam Standard System 11 C 11
• 

System "B" is in use in several towns and cities in the provinces.· 

System 11 C 11 is standard by government edict for Vietnam and is in use in 

small areas of Saigon as well as in several towns and cities in the provinces 

and eventually will probably be in use in all of Vietnam. 

All electric utility service in Vietnam is, and will continue to be, 50 

cycle, as contrasted with the U.S. where practically all service is 60 cycle. 
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3-phase motors must 0£ c<>urse be operated from the 3-phase wires at 

the higher of the voltages in each system. Single phase for lighting, re

frigerators, etc., is ordinarily supplied :from any one of the 3-phase wire a 

and neutral, at the lower of the voltages in each system. Single phase can 

of course be also supplied from any Z of t:he 3-phase wires. This is done in 

Saigon where single phase window-type air conditioning units are ordinarily 

fed at 208 volts from the 120/ 208 volt "A" system. 

Small 60 cycle U.S. manufactured motors will frequently operate satis

factorily on 50 cycles (at 5 / 6 speed) providing the voltage is not too high, 

even though under equal load conditions the motors will operate at a higher 

temperature. The increase in temperature can be overcome by operating at 

5/ 6 of the rated voltage of the motor. U. S. manufacturers some times 

supply small transformers for 60 cycle domestic refrigerators that reduce 

the voltage to approximately 5/ 6, when they are used on 50 cycle. 

Because of the change to be made fre>m 120/208 & 127/220 volts to the 

220/ 380 volts Vietnamese standard, there is an advantage where the circuits 

are available, to install 22.0 V()lt lighting and single phase appliances and 

connect them phase-to-phase where service is now 120/208 or 127/220 volt 

and later connect them phase-to-neutral after the change to 220/ 380 volt. 

There are several types of fluorescent lamps as follows: 

Slimline type, requiring 1 pin sockets, and ballast coil only 

Instant start type, requiring Z pin sockets and ballast coil only 

Rapid start type, requiring 2 pin sockets or recessed double 

contact sockets and ballast coil only 

Preheat type, requiring 2 pin sockets ballast coil and starter 

Ballast coils for use with fluorescent lamps are available for 50 cycle 

and for 110 volt (nominal} and for 220 volt and for either 1 or 2 lamps. They 

can be furnished without or 'With capacitors. To reduce losses and voltage 

drop, the latter capacitors are very much preferable • 
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ESTIMATED COST OF DIESEL ELECTRIC GENERATION 

AT INDUSTRIAL DIESEL PLANT NO. 1 

Data was taken from 
EBS Management Consultan~s Inc. 

Final Report as of 
June 30, 1964 
Vol II Book B 

Electric Power Rates & Related Problems 
Vietnam 430-23-170 
Contract AID c 2161 
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Estimated Cost of Diesel Electric 
Generation at Industrial Plant No. l 

1. Generating Facilities 

(2) 382 KW Klockner .. Humboldt - Deutz 
Engine Driven Generators 
380/220 v. 50 cycle, 750 RPM Generators. 

z. Operating Schedule: Condition of 100% Rese~~ 

Twenty four hours/day, 6, 1/2 days/week. 
One machine only in operation, Second unit kept on standby, 
Maximum Plant load : 390 kw = 50% of Plant Capacity. 
\Vorking Days per year excluding 10 holidays 

: (365 - 10) x 6. 5 - 7 : 329. 
Hours operation per month :. 329 x 24 - 12 = 658 
Average Load Whila Operating ---- 320 kw 

= 320 -:- 382 = 84% Engine Capacity 

3. Monthly KWH Generation 

Computed = 320 kw-x-..658 = 
Reported for 1963 .. ____ _ 

211, 000 kwh 
154, 844 kwh 

4. l\.1onthly Load Factor 

Computed, 211, 000 - (390 x 730) = 
Reported 154, 844 - (390 x 730) = 

5. Monthly Fuel Oil Consumption, Liters 

74. 0% 
54,3% 

Computed = 77. 0 kg/hr x 658 hrs "'*'· o. 825 -
Reported •••• 

6. Fuel Economy 

61 J 300 
45,855 

Computed •• 211, 000 kwh x 3, 785 -J;. 61, 300 - 13. 0 kwh/ gal. 
Reported •• 154, 844 kwh x 3, 785 -I- 45, 855 = 12. 7 kwh/ gal. 

7. Fuel Cost 

Computed •• 61, 300 Liters x 3. 97 
Reported •• 45., 855 Liters x 3. 97 
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8. Fuel Cost per kwh 

Computed 
Reported (1963) : 

-- 243,500 -1- 211,000-:: 1,152 P/kwh 
182,500 -I- 154,844: 1,178 P/kwh 

9. Labor Cost, per Month 

Diesel Qperations 

Shift # 1 - 5 2 x 6 x $ 125 -I- 12 
Shift #12 - - - 52 x 6 x $ 125 -I- 12 
Shift #3 - .. - 52 x 6 x $ 125 x 1. 5 -I· 12.· 

Sunday - - - (125 x 3) x Z x 52 -I- 2 
TI 

Sub Total, Operators 

Maintenance Men 

Regular Shift 1#1 : 52 x 6 x 125 -1- 12 
Extra Men: 

After 500 hrs. Operation: 

Inspection/ mo'lth = 676 -1- 500 = 1. 352 
Man-Days/Inspection = 2 men x 16 hrs. = 4 

8·hrs 
Man-Days/month : 4 x 1. 35 = 5. 4 
Labor - 5.4Days@ 125 P = 

After 2000 hrs 

General Overhauls/month = 676 - O. 338 
2000 

Monthly Cost: 
0.338@ 700 Ps -----------------------
Total Operations & Mai~ten.ance 

Labor, per Month 

10. Lube Oil Cost per Month 

533 Liters @ VN$ 17. 20 

11. Spare Parts for Maintenance 

Assumed, per Overhaul 
Assumed, per month = 7500 x • 338 
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3250 Ps 
3250 II 

4875 II 

1626 II 

13001 Ps 

3250 Ps 

675 Ps 

2366 Ps 

19292 Ps 

9167 

7500 
2500 



12. Fixed Charges 

Investment 

Equipment (2) 362 kw = 764 @ US$ 78. 50 - ... .. 

Equipment 60, 000 x 73. 5 : 
Installation 

Sub Total, @ 6570 VN$/kw 
Building Cost 

VN$ 

Total Diesel Plant VN$ 
Unit, per kw VN$ 6780 : US$ 92. 30 

.. - US$ 60, 000 

4,410,000 
611,880 

5,021,880 
159, 268 

5,181,148 

Estimated Life Expectancy 
Annual Insurance, @ o. 5% of 5, 181, 148 
Annual Interest on Investment (£' 6% 

15 years 
VN$ 25,900 

Interest 5,181,148 @ .06 
Annual Sinking Funds Depreciation 

VN$ 

D = .06 x $5,181,148 = .0428 x 5,181,148 = 
(l.06)15 - 1 

Total annual Fixed Charges 
Total monthly Fixed Charges 

13. Total Cost of Diesel Power, as Operated 
Per Month 

Operating Expenses 
Fuel Oil VN$ 182,500 
Lube Oil 9,167 
Labor 13,001 

Sub Total VN$ 204,668 

Maintenance Expense 
Labor VN$ 6,291 
Materials 2,500 

Sub Total VN$ 8, 791 

Fixed Char~es 
Insurance VN$ 2,200 
Interest @ 6% 25,900 
Depreciation, 15 year life 18,500 

Sub Total VN$ 46,800 

Total lvlonthly Cost VN$ 260,059 
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VN$ 
VN$ 

311,000 

222,000 

558,900 
46, 600 



14. Unit Cost per kwh 

Plant Capacity Factor: 
154',844 kwh -I- 764 kw x 730 = 27.7"/o 

Plant Load Factor: 
154,844 -~ 390 x 730 

Fuel & Lube Oils 
Labor 
Materials 
Interest on Investment 
Depreciation 
Insurance 

Total, per kwh 

15. Cost Equations : Per Month 

= 54. 3"/o 

1.233 Piastres 
0.125 
0.016 
0.167 
0.120 
0.014 --
1. 6 77 Piastres 

(Based on 6-Day Weeks and Manufacturer's test data) 

Case 1 Plant operated at Rated Capacity 
'Vithout Standby Facilities 

Hours Opera ti on per Day 8.5 
Days Operated per Week 6 
Hours Operation per Week 51 
Hours per Month 221 

.lv~ax, kw Demand on Plant, Gross 764 
Less Auxiliaries, kw 20 
Net kw Output 744 

kwh Net Generation 164,500 

Fuel Consum12tion 
kg per hour 180 
Liters per hour 218 
Liters I month 48,_200 

Fuel Cost per Month VN$ 191,500 
Net Output, VN$/kwh 1,165 

Operating 
Labor Cost per month 

Number of shift Operat.ors 1 
Man-Days per Month 26 
Cost, @ VN$ 125/Day VN$ 3, .2.50 
Graveyard Bonus@ 50% --

Total Operating Labor 3,250 
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16.5 
6 

99 
42.8 

764 
20 

744 

318,000 

180 
218 

93,400 

371, 000 
1, 165 

2 
52 

6,.-500 

6, 500 

24.0 
6 

144 
624 

764 
20 

744 

465,000 

180 
218 

136, 300 

542.,000 
1, 165 

3 
78 

9, 750 
1, 650 

11,400 



Maintenance Labor Cost 
Regular Man I Shift Only 

Special 500th Hour Inspection 
per -Month 
Man-Days/Inspection 
Man-Days/ Month 
Labor Costs @ VN$ 125 

Special 2000th Hour Overhaul 

Number of Overhauls/ Month 
Unit Cost per Overhaul, VN$ 
Monthly Cost for Overhauls, VN$ 

Supplies & Expenses 
Operating 

Lube Oil@ 1. 6 Liters/Hr 
Lube Oil Cost@ VN$ 17. 2/ Liter 
Miscellaneous, Assumed VN$ 

Maintenance 
Spare parts per Overhaul 
Spare parts per Month 

Fixed Charges, per Month 
Interest @ 6% Annual 
Depreciation, 15 yr, Life 
Insurance @ o. 5% Annual 

Total Monthly Cost 
Fuel Oil 
Lube Oil 
Supplies & Expenses 
Operating Labor 
Maintenance Labor 
Maintenance Spare Parts 

Sub Total, 0 & M 

Interest 
Depreciation 
Insurance @ o. 5% 

Sub Total, F~xed 

Total Cost, Month, VN$ 
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3,250 

• 88 
4 
3.52 

440 

0.22 
7, 000 
1,540 

354 
6, 090 
4,000 

7, 500 
1, 650 

25,900 
18,500 

2,200 

3,250 3,250 

1. 72 2.50 
4 4 
6.89 10.00 

862 1,250 

0~432 

7,000 
0.624 

7,000 
3, 020 

685 
11,800 
8,000 

7,500 
3,240 

25,900 
18,500 
2,200 

4, 3'/0 

1,000 
l 7, 200 
12,000 

7,500 
4, 680 

25,900 
18,500 

2,200 

191,500 371,000 542,000 
6, 090 11~800 1 7, 200 
4,000 8,000 12,000 
3, 250 6,500 11,400 
5, 2.30 7,132 8,870 
1, 650 3,240 4,680 

211,720 407,672 596, 150 

25,900 25,900 25,900 
18,500 18,500 18,500 

2,200 2,200 2,200 
46, 600 46,600 46, 600 

258,320 454,272 642, 750 



Average Cost per Net kwh, VN$ 
Avg Cost per net kwh Fuel 

& Lube Oil Only 
Nameplate Capacity Factor 

1.572 

1.20 
29. 4% 

Monthly Cost Equati~ ..2._ % Stand-by 
VN$ Cost:: 50,000 -I· 1.276 (Net kwh). 

1,428 

1.20 
57.0% 

1.384 

1.20 
83.3% 

= 65. 50 (total Nameplate kw) --I- 1. 2 76 (Net kwh) 

15. Case II Plant Operated at 50% of Installc;d Capacity -
with 100% Stand-by Facilities 

Hours of Operation per Day 
Days per Week 
Hours per Week 
Hours per Month 

Max. Demand on Plant, Gross 
Less Auxiliaries 
Net Kw Output 

kwh Net Generation 

Fuel Consumption 
kg per hour 
Liters per Houi.· 
Liters per Month 

Fuel Cost per Month 
@ 3. 97 Piasters/ Leter 

Fuel Cost per Net kwh 

Hours Operation/Day 

Operating Labor Cost 
Per month 
Same as fpr (2) Engines, 

Maintenance Labor 
Regular Man, 1 Shift 
Special 500th Hour Inspections 

Per month 
Man-Days/Inspection 
Man-Days/ Month 
Labor Cost @ VN$ 125 

VN$ 

VN$ 
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6.5 16. 5 24.0 
6 6 6 

51 99 144 
221 428 624 

382 382 382 
10 10 10 

372. 372 372 

:#z, 300 159,000 232,000 

, 
90 90 90 

109 109 109 
24,100 46, 700 68, 150 

95, 750 185, 500 271, 000 

1.162 1.165 1.166 

8.5 16.5 240 

6,500 11,400 

3,250 3,250 3,250 

• 44 .86 1. 25 
4 4 4 

1. 76 3.44 s.oo 
220 430 625 



Special 2000th Hour Overhaul 
One-Half Cost for 2 Engines 

Supplies & Expenses (One-Half 
Cost for 2 Ensines) 

Lube Oil, VN$ 
Miscellaneous, VN$ 

°lviaintenanc e 
Spare Parts per Month 

700 

3,045 
2., 000 

825 

Fbted Charges (Same as for 2 Engines) 
Interest @ 6% 25, 900 
Depreciation 18, 500 
Insurance @ o. 5% 2, 200 

CC'!ie II Cont. a~ •. 5> 

Total Monthly Cost, VN$ 
Fuel Oil 
Lube Oil 
Supplies & Expenses 
Operating Labor 
Maintenance Labor 
Maintenance Spare Parts 

Sub Total, 0 & M 

Interest 
Depreciation 
Insurance@ O. 5% 

Sub Total, Fixed 

Total Monthly Cost, VN$ 

Aver age Cost per Net kwh, V N$ 

Nameplate Capacity Factor 

95, 750 
3, 045 
2,000 
3,250 
4,240 

825 
109, 110 

25, 900 
18,500 

2,200 
46, 600 

155, 710 

1.890 

14. 8o/o 

Monthly Cost Equation - 100% Stand-by 

1,510 

5,900 
4,000 

1, 620 

25,900 
18,500 
2,200 

16. 5 

185,500 
5,900 
4,000 
6,500 
5,190 
1, 620 

208,710 

25,900 
18,500 
2,200 

46,600 

255,310 

1. 605 

28.5% 

VN$ Cost ~ 45000 -l- 1. 33 (Net kwh Gene*'-ation) 

2., 185 

8, 600 
6,000 

2,340 

25,900 
18,500 

2,200 
24.0 

271,000 
8,600 
6, 000 

11,400 
6, 060 
2, 340 

305,400 

25,900 
18,500 

2,200 
46, 600 

352,000 

1.516 

41.6% 

-= 58. 90 (Total Nameplate kw) -I- 1. 33 (Net kwh) 

= 117.80 (Firm Assured kw) 
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Case III 500/o Re serve Capacity. Thr ce 382 kw Engine~ 
Two QPerating at Full Load 

Hours Operation per Day 
Days per Week 
Hours per Week 
Hours per Month 
Total Capability, Nameplate 
Max. Demand on Plant, 

Gross kw 
Less Auxiliaries 
Net Kw Output 

Net Kwh Generation 

Total 0 & M/Month 
(Same as Case I) 

Investment 
Equipment 

(3) 382 kw = 1146 
Installation 
Building 

Total 

Unit Investment/kw Cap. 

Monthly Interest @ • 005 
Monthly Depreciation 

@ • 00357 
Insurance, @ 0. 5% 

Total, Fixed 

8.5 
6 

51 
221 

1,146 

764 
20 

744 

164,500 

211, 720 

6,620,000 
916,000 
238,000 

7, 774, 000 

6,780 

38,820 

27, 750 
3, 300 

69,870 

Total Monthly Cost VN$ 281, 590 

Avg. Cost per Net Kwh VN$ 1. 712 

Nameplate Capacity Factor 19. 65% 

Monthly Cost Equation - (50% Reserve) 

16. 5 
6 

99 
428 

1,146 

764 
20 

744 

318,000 

407,672 

6,620,000 
916,000 

~38,000 

7, 77'1, 000. 

6, 780 

38,820 

27, 750 
3,300 

69,870 

477,542 

1.500 

38.0% 

Cost. VN$ ::: 77, 000 -I- 1. 2 7 (Net kwh) 

24.0 
6 

144 
6Z4 

1, 146 

764 
20 

744 

465,000 

596, 150 

6, 620, 000 
916, 000 
238,000 

7, 774, ooo 

6, 780 

38,820 

.2 7, 750 
3, 300 

69, 870 

666,020 

I. 435 

55.5% 

~ V N$ 6 7. 20 per. kw Nameplate + 1. 2 7 (Net kwh) 
- VN$ 100. 60 per kw Assured capacity 
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COMPARATIVE COST EQUATION UN!TS 
No 50% 100% 

Reserve Reserve Rn serve 
Equipment !~quiptncnt Equi~ment 

Cost per Total Nameplate kw 
Capacity VN$ 65.50 67.20 58.90 
Plus 

Cost per kwh Net Generation 1.276 1. 27 1. 33 

0% Reserve 50% Res. 100% Hes. 

Application 
Plant Demand 
Total 
Nameplate Capacity 
Number of Diesels 
Size of Diesels 

382 kw 382kw 

382 573 
1 3 

38Z 191 
Monthly Capacity Chg. per kw of 

Total NamfBplate 65.50 67.20 
Monthly Capacity Charge 

Load Factor Operation 
Z shifts - 6 Days 
Net kwh generation 
Monthly Energy chg/kwh 
Monthly Energy chg -

Total Monthly Cost 

Avg. Cost/kwh 

Name plate Capacity Factor 

25,000 38,400 

57% 
159,000 

1,276 
VN$ 203, 000 

228,000 

1.435 

57.0% 

57% 
159,000 

1,276 
202,000 

240,000 

1. 514 

38.0% 

Avg. Cost/kwh from Curves 1.425 1.50 

- 153 -

382 kw 

764 
2 

382 

58.90 
45,100 

57% 
159,000 

1. 33 
211,5('0 

256, 60() 

1. 613 

28. 5% 

1.605 



Case JV. Plant Operated at Half Nameplate Rating with 
lOOo/o Spinning Reserve 

Hours Operation/Day 
Days per \Veek , 
Hours Operation/Week 
Hours per month 

Max Demand on Plant - Gross 
Less Auxiliaries 
Net kw Output 

Net kwh Generation 

Fuel Consumption 
l<g per Hour .. 2 x 49 
Liters/ Hour - 98 ~ 825 
Liters/ Month 

Fuel Cost,. Month @ 3. 97 Liter 

Fue 1 Cost per Net kwh, V N$ 

Operating Labor 
Maintenance Labor 
Lube Oil Cost 
Miscl. Operating Supplies 
lvlaintenance Spare Parts 

Total Monthly Cost 
Fuel Oil 
Lube Oil 
Supplies & Expense 
Operating Labor 
Maintenance Labor 
Maintenance Spare Parts 

Sub Total, 0 & M 

Total Fixed Charges 

Total .?v1onthly Cost 

Avg. Cost per Net kwh, VN$ 
Avg. Cost per kwh - Fuel 

& Lube Oil, Only 

Nameplate Capacity Factor 

Monthly Cost Equation 
lOOo/o Spinning Reserve - Cost 

a.s 16. 5 
6 6 

51 99 
221 428 

382 332 
20 ~o 

362 362 

80,200 155,000 

98 98 
118. 6 118. 6 

26,200 50,800 

104,000 202,000 

1. 30 1.30 

3,250 6,500 
1,980 3~882 
6,090 11,800 
4,000 8,000 
1, 650 3,240 

104,000 202,000 
6,090 11,800 
4,000 8,000 
3,250 6,500 
1,980 3,880 
1, 650 3,240 

120,970 235,420 

46,600 46,600 

167, 570 282,020 

2,090 1,820 

1, 37 1, 378 

14.38% 27. 7% 

= 40, 000 + 1. 55 {kwh) 

24.0 
. 6 

144 
624 

382 
zo 

362 

226, 000 

98 
118.6 

74,200 

295,000 

1. 30 

11,400 
5, 620 

l 7, 200 
12, 000 

4, 680 

295,000 
1 7, 200 
12,000 
11, 400 

5, 620 
4,680 

345,900 

46, 600 

392,500 

1, 736 

1, 380 

40.4% 

= VN$ 52. 30 (Kw Name plate -I- 1. 55 kwh" 

= VN$ 104. 60 (Kw assured capacity) 
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