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Electric Power Probl-am8 Kandaha.r,
Arghandab and Girishk, Afghanistan

P1V~J9i3tr..·'/J fV.

?ursuant to AID/W orders in response to the reCluest of USAlD Kabul
the undex'signedarrived Kabul March 14, 1962 to "bring together ~ll

available information and power problems related to Kandahar, Arghandab,
and Girishk."

In Kabul brief discussions were held with Mr. Azizi, President of
Industries, Ministry of Mtnes and Inducstries, Royal GovernDlent of Af
ghanistan, and his assistant, Mr. Mayar, and also with Mr. Heward Turne~,

Chief, Industry and Engineering Division, USAID Y.abul., Mr. John Sanger
participated in these discussionG ac~ in addition presented a detailed
briefing of the project files.

Accompanied by Mr~ Sanger 1. visited the power facilities 'U and re
lated to Kandahar, Arghandab and Girishk. Mr. Wahhab, President Kandahar
Electric Company, accompanied us to most of these facilities.

SECTION I STATUS OF FACILITIES ANO REC<HfENDATIONS FOR pmCE MEAL
CORRECTIVE ACTION

The philosophj of first rroviding physical facilities and ~ping

later to work out the staffing and training, maintenance, management,
operation and business administration to effectively and efficient1,..
conduct business is herein referred to as piecemeal actions.

1. Kandahar Diesels

A. The American-built and equipped diesel-electric plant in Kandahar,
consisting of two 500-ki1owatt White-Superior/Ideal units, and
some associated electrical distribution, was Lhe first power in
stallation in the Helmand Valley in which lCA was involved. It
had been recommended in the Tudor Engineering study of 1956 and
was planned for installation under the terms of the Helmand
Valiey Authority - Morrison Knudsen Afghanistan - Export Import
Bank contract, as a..interim facility to serve the city of Kan
dahar until the Arghandab hydroelectric plant could be built,
with the intention that thereafter it would be used as a standby.
A Special Assistance Grant of $120,000 and a loan of $430,000
was made by lCA under the ArghandllbHydroelectric Project 041 by
implementing documents dated November 6, 195:, and an equi~alent

of $156,000 in afghanis and r~kistani rupees was committed by the
host g")vernment for local labor ard materials and for transporta
tion from Karachi to Kandahar. Engineering, procurement, installa
tion, and construction was by International Engineering Company
and Morrison Knudsen Afghanistan.
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B. The completed plant was turned over to the Helmand Valley Authority
by the contractor in July 1959. No adequately trained staff
was provided by the recipient, and in the subsequent three years
of operation by the Kandahar Electric Company there has been a
minimum of mail1.enance. As a result both diesel units now require
extenaive repairs and overhaul.

C. The Kandahar diesel electric plant was visited March 26. At that
time both units were said to be operable. Several deficiencies
were brought to our attention:

(1) on one unit the flexible coupling containing glycerine had
ruptured and the glycerine had escaped. The unit was reported
to be operated nightly.

(2) one of the timing gears had been broken several times. A
locally made replacement, having one less teeth, was in
operation but it too was badly worn~

(3) the low-rooied metal building housing these units was reported
to be extremely hot and noisy and was too low to provide
headroom for repair work. There was no overhead crane.

CODJnent: These units, of relatively high speed, will require r

a continuing maintenance if they are expected to have a reasonable
life and provide a dependable power supply at least until the
Arghandab hydro plant is finished.

The engines run so hot that water is hosed onto the cooling radi
ators in an endeavor to dissipate the heat more rapidly. Mr.
Wahhab, President Kandahar Electric Company, expressad his desire
to build cooling towere for the engine coolant and requested
Harza to provide him with a basic design. Mr. Van Hamel agreed
to do this atlJ also to obtain information on the commercially pro
curable equipment for this purpose.

Subsequent to inspection of the plant, the flexible coupling
pulled apart and the unit was out of op~ration until a locally made
coupling could be completed (about 11 days). The power company
and the USAID personnel are to be compli.mented on their endeavors
to get the unit back into operation as soon as possible. Most of
this outage time and a great deal of expense could have been
avoided had a replacement coupling been available.

Service from the diesLl plant will be neGjed at least until Arghan
dab power becomes available, possibly three years hence, and may
even be needed after that for more than standby. The Electric
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Com~any therefore desires USAID assistance in putting the plant
back in good operating condition~ Also greatly needed ia
assistance in staffing and training for proper o~eretionand

maintenance in order to avoid recurrence of the brcnl~do·tm cycle ..
Such a task is beyond the capabilities of the RGA end USAID
Kabul personnel available.. Mr. Azizi hl:l..s poi:nted ont t.h.s.t the
Kandahar diesels are now outnide the scoRe of the 041 project
therefore ProAg and PIO amendments would be ne.ces3a~7c Mr..
Azizi emphasized that all AID/A assistance to the Elcctr5.c Con
pauy must be channeled through his office~

D. Recommendations:

(1) A supply of operating and maintenance spare parts sufficient
for three years operation should be provided as soon af, pof,si
ble~ In addition funds should be allocated and held in re:'
serve for procurement of emergency replacements ~7hich can::lot
be anticipated.

(2) Additional ventilation ic :.equi:'~d and should be obtained either
by raising the roof pe~k and providing vents along the edge
of the raised portion or by installing additional louvered
vents in the existing walls. This work can be accomplinhed by
the Kandahar Electric Company.

(3) Thorou3hly clean inside of existing radiators and remove anti
freeze, if any, during hot season. ~his work should be done
by the Kandahar Electric Co.

(4) In the event eugine cooling is not adequate after cleaning of
radiators, recowmended in C above, additional raCiators or
cooling towers will be required o

(5) The units should be placed in good operating condition under
the direction of a diesel expert, preferably the diesel
manufacturer's representative who, during the rehabilitation
work and for a minimum period of one month therbafter, should
sup~rvise operation and conduct an in-servica training of
operhtion and maintenance.

(6) With the exceptions of (2) and (3) above, an er.gineering com
pany, possibly, Harza, should be retained to accomplish the
work.

2. Girishk Plant & System

A. History

The Girishk Power Plant and system were built chiefly to support the
Helmand Valley Authority operations whose headquarters are at Lashkar Gah.
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It was designed by International Engineering Company and built in 1956
to 1958 by Morrison Knudsen Afghanistan under terms of an Export-Import
Bank loan and a eont~Bet~directly between the Helmand Valley Authority
and MKA, as a part of the overall valley development. Its cost was be
tween 2 and 3 million dollars. The system was intended to initially
serve a population of about 10,000, including nomads to be settled in
villages of the newly irrigated areas.

The Girishk Plant .. located about 3 kilometer~! below the Boghra di
version dam on the Helmand River, consists of two{1500 Kva Westinghouse
alternatort; driven by Leffel vertical shaft ,Kaplan) turbines. Space was
provided for future installation of a third unit. "Firm power" capabili
ty at the Boghra drop, 25 feet, was estimated to be 3500 kilowatts; how
ever the canal must be shut down for E~yeral_~~il.k~_o.~?_~oh.Y~.~U;__ for main
tenance. Therefore some source of standby power is required for essential
loads.

The transmission system consists of 44 kilovolt:olin~, on 40 to 45
foot steel poles (80r- spans), with towers about every tenth structure
for dead-ending and at turns. The sending-end station consists of three
1000 Kva power transformers. The following receiving stations are at the
load ends:

Girishk town
Chah-i-Anjirs
Lashkar-Gah
Nad-i-Ali
Marja

TarAL

100 Kva
400 Kva

1000 Kva
200 Kva
400 Kva

2100 Kilovolt amperes

The primary distribution systems (totaling over 20 kilometers) are
at 3300 volts on No. 2 and No. 4 MHD copper and concrete poles (a few
steel). The load pattern has changed since the time of construction;
some anticipated load areas have not developed at all, and such centers
as Chah-i-Anjirs and Lashkar Gah have grown, so that relocation of dis
tribution transformers and the extension of primary<.feeders are needed.
The receiving station transformers at Nad-i-Ali and Chah-i-Anjirs have
been interchanged, and some distribution transformers from Nad-i-Ali re
moved for use in Lashkar Gah.

Under the MKA contract very litt1.e permanent~type secondary distri
bution was built. At the point where development of the electric system
stopped, the contractor apparently made it clear that unless the HVA pro
vided operators for the plant and some type of organization for running
the system, the final steps of converting the end-use facilities from
60 cps diesel units to the new 50 cps power from Girishk could not reason
ably be taken, and therefore the electric system would have to be turned
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over to the HVA in an incomplete condition. Volte.ge in~ompat:::tbility pro
blems lay ahead because the d1.eGel H':1its furnished ~.lO volt::; si.ngle phase
and 220 volts 3 phase, while llstandard usc" equipment i>:1. AfghaniGtt1n re
quires 220 volts single~phase and 380 volte.. 3-ph;J:3e,

The existing secondary dictribut5.o:1 1" th~ref:ore largely th~ remains
and outgrowth of the old radi .... l 1L18:-:; frOLl the cli~3S1 electric plants,
and most of it is now extremely P(l~-:" inadc(;.~El.i:e, .?nd ov'~re~~::pnded. The
condition is particularly bad in thc.1ejcr load CCHt0~~ I_·!.l~t~~L'.r GF.h)
aggravated by the very long s~cop.c.a.ry n:nc.; on imp;:-ovi.sed cor.::: ~ru~ti.on,
unmetered loads, extensive use of room LnJ hot-~atcL h~ntcr8 and cooking
appliances, extreme phase unbalanc0., inE.icC!.t1!lte B.nd f.::mlty ej~ounding)

ovp.rloaded distribution transformer-s) insulators brok2n or totQlly leck
ing hazardous interior lviLing, unfus80 or i.mproperly :Cl!sed tr.:::ns formers
and building entrances, and a variety of utiliznt:Lon eflu5_pmQrlt c.eGigned
for different voltages and frequencies~

No provision had been made for supervisory, maintenance, and service
personnel, operators, •. tting up and admini::t,~ring a ut:ilil:y systcn,
establishing proper rates, reqt:iring minimum standards of wirine c.p.d
construction, metering all customers, converting exinting e~uipment to
use at new frequency and voltages, training Afghcns) and ptQsing in on
operation of the systemo During the interim Lashkar Gah, Chah-i-Anjirs,
and other settlements and villages continued to be marginally se~ed by
small diesel electric units) mostly those left over from )~K~:-.::n':·~-'L;l.~'tcf.....n
equipment. These unito were costly to operate and maintenance Ha~

practically non-existent, so that service deteriorated as load3 inc~casedc

Upon completion of ~hc plant and of the system to the extent des
cribed above, they were turned over to the Helmand Valley Authority in
1958 by the contractor, after having been !:est.ed on a ~'lat8r rheostat and
"mothballed", that is inactiv.s.::ed ar:.d re.s.died for a pL"oLracted period of
shut-down. Subsequently some repair ~vo1:l,:: "Tas done on the u::>per Boghra
canal and following this at the request of ~lA, in the 3pring of 1960
after about a two-year shutdown, the contractor again thoro'lghly checked,
reconditioned, and made the plant ready for operation, under Adams, an
MK engineer, and power plant technician Brooks) brought in for the pur
pose. Attempts to recruit third-country people under arrangements
l'.cceptable to the RGA ~vere unsuccessful, GO that the plant was again
"mothballed", and Adams and Brooks left AfghaniBtan in June 1960"

Several endeavors to start up the plant were made by personnel un
familiar ~ith the equip~ent, and some damage was done to the plant and
to end-use equipment. Power and distribution transformern were over
loaded and some distribution transformers failed o In late winte:t: of 1960
the plant and system were reportedly transferred from the Helmand Valley
Authority to the Ministry of Mines and Industri.es and assigned to the
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~lectric Company. Through USOM, Ray Brooks TDY was again requested
~December 1960) but contrary to advice of Mission and due to politi~al
pressures, the plant was started January 1961 before his arrival. Ger
matts and Afghans put the plant in operation on a token load of about 250·kw
with many difficulties due to unfamiliarity with the equipment. For
example ~o. 1 unit was started while resting on the blocks, and brakes
were burned Qut on No(> 2 unit. Modifications were made to the governor
mechanisms so that when they attempted to start the plant with rotors
blocked, the linkages were damaged.

Ray Brooks arrived in\March 1961, repaired damages, and tried to
work out an employment arrangement with the RGA for a combined operation
and training program, but was unsuccessful. After his departure the
Electric Company put the plant in operation using German and Afghan per
sonnel from Sarobi, in ,January of 196t.

In addition to the technical and management problems, the matter of
transfer of the properties from the Helmand Valley Authority to the
Ministry of Mines and Industries to the Electric Company was one which to
appearances has never been cleared up. Supposedly some funds remained
from the old XM loan for the completion and putting in operation of thrJ
system. These funds the Ministry desired transferred with the physical
properties. HVA was reluctant to do this, and in addition apparently
claimed credit, either funds or "free" services, for the. cost of con...
structing the facilities. It is still a question how the Ministry of
Mines and Industrip.s and the Electric Company can equitably collect from
HVA for electric services. The power struggle between HVA (under the
Ministry of Finance) and the Ministry of Mines and Industries delayed
implementation of plans to complete the system, provide a staff, and put
the Girishk plant in full-scale operation.

In view of the continuing difficulties with Girishk, the lCA was
requested to lend technical and financial assistance. An estimate made
in summer of 1960 put necessary funds for Girishk system work at $421,000.
As a full scale project to not only complete the system but select and
train Afghans, and assist in setting up utility management, servicing,
training, and operational follow thru, considerable additional funds would
be required.

At the request 0f the RGA, the Girishk problem was included in pro
ject 041 with the expectation that it would be managed by the electric
company and ser~B as the beginning of training for Arghandab operators.
This was provided for by Revision No. 2 of the Project Agreement of 26
April 1961, and a PIO/T amendment No. 3 of June 28 '61 to furnish engineer
ing service through the Harza contract out of funds previously committed
to Arghandab. These called for all engineering services necessary to com
plete and put the system into full-scale operation; recruit and staff as
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needed, and train Afghan personnel in operation, maintenance, and manage
ment; and oversee initial operation; and utilizing the facilities of the
Afghan Construction Unit and the Electric Company, supervise and coordi
nate the rl~cessary work. A sum of $100, f)00 of Arghandab funds was
specified to be used for commodities and $80,000 for American technican
hire, plus $10,000 for engineering services G The RGA commitment under
the 041 project was increased by 1 million afghanis for local labor,
materials, transportation, etc.

The project documents also provided for an overall valley power sur
vey for future planning purposes.

Approval by AID/W has heen given for implementing the Girishk system
work under the 041 project, and the Harza contract was amended March 28
to cover the engineering survey.

B. Present Condition

The Girishk hydroelectric plant was visited on March 28. It is un
fortunate that the governor nameplate shows the equipment to be manu
factured under patents of 1870, 1889, and 1914. This probably has con
tributed to the feeling that the equipment is many years "out of date".
The plant records indicate that winter peaks up to 900 kw have been carried.
At present conditions, the daily load varies between 350 and 700 kw.

In Kandahar, prior to visiting Girishk, we were shown two bearing
caps with breaks through the bolt holes. In the Girishk plant we were
able to see the shaft which this bearing supports. This shaft is the
mechanical linkage between the governor and the turbine gate control
mechanism. This unit was parallelled with the number 2 unit so that we
could see it in operation. From the noise and vibration of this shaft,
during movement of the governor, it is obvious that corrective action is
necessary. We were told that the turbine runner and gates had been in
spected just two days prior to our visit and that they were in good con
dition. At the time of our visit the frequency meter on the control
board indicated a rapid variation between 49 and 50.2 cycles. This was
accompanied by variable voltage. The indicating instruments on the gover
nor were rapidly variable and Wflre vibrating constantly.

It wae noted that the canal was carrying considerable debris and that
the vertically slotted trash rack was permitting a good portion to enter
the intake.

It was reported that the gate above the turbine, which is operated
by hand with overhead chain falls, requires four hours to open or clese~
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Comment: The hand operated gatp mechanism; except for the amount
of labor involved, is not serious. If an L1expensive Tt1aY to re
solve this problem can be found it should be consicere.d. Inas
much as the debris in the canal in frem v~gctat~on growing there,
the t rash rack problc~ is not 561:iou;3 and unlens debris pt'cNents
proper operation of th0. turbinn. ~ate~ no cO~J.c~tivc ~ction ie
necessary. The o?8rating personnel ma(~~ no ccmplu.i.nt about this
item,

C. Recommendction

(1) That Harza, eith9r with its OTtm or. L~ffels mechanical engineer,
inspect the turbine, turbine g2tes, and 111ignment of linkages
with the governor concu~rent with the bringing of a Wood~ard

Governor/representative to a1just'th~ go~crnor ope~ation.

(2) It is further recommended that the governor rep!:,esentative
give a short ins':ruction and demanstrat::on (say i days) in
maintenance and adjustmen~ of th3 mechanism. Such instruc
tion should be given to at least the t~vo top plant engineers.

(3) 7hat Harza provide supervision of operation and an in-service
improvement in operations and maintenance by the fu11time
assignment of one experienced hydropower plant engineer for a
minimum of one year.

3. Arghandab Hydroelectric Project 041

A. H~.story

A multipurpose dam controlling a 400,000 acre-feet reservoir was
completed in 1952 on the Arghandab River, about 24 miles north of Kanda
har, under a Helmand V~lley development con~ract between Morrison~Knudsen

Afghanistan and the Government of Afghanist 1n, with funds provided by an
Export-Import Bank loqno The dam is a rolled earth structure 160 feet
high by 1760 feet long o Provisions were made for future installations of
a powerhouse, which as originally planned ~'1aS to consist of t~J" 3200 kilo
watt vertical shaft hydroelectric units~

The preliminary deBign of the power plant and transmission/distri
bution system was done by International Engineering Company under the
Mk-RGA-XM contract prior to its expiration in 19540 Electrical develop
ment was low in priority within the Helmand Valley Authority, with the
result that renewal provisions did not provide pO~ver system funds for
continuation of the Arghandab project, but only for the Girishk eevelop
ment on the Helmand River (see section on Girishk Plant & Sy8tem).
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Kandahar was however in such serious need for relief that lCA wes
requested to set up a project to cover funding, in November of 1957, of
a diesel electric plant, along with some distribution lines in Kandahar,
for interim service until the Arghandab power source could be developed
(see section on Kand~har di~sels).

Arghandab power first became part of the ICA assistance program by
its inclusion piecemeal in various projects of the Helmand Valley agri'"
cultural development operations. Then on 28 June 1957 a PPA was issued
to pick up the major parts of the Arghandab power proposal under an lCA
project 06-22-041 in which the Helmand Valley Authority was still the
project sponsor. Two 3200 kilowatt vertical shaft hydroelectric units
and a transAission line to Kandahah were proposed as before iu the MK-IEC
plan for which $2,801, 300 of SA funds, and an RGA contribution of Afs
8,960,000 and Pak Rps 1,311,000 were committed.

In 1958 the Kandahar diesel plant and the associated distribution
were under construction with lCA funds, and no work was done on the
Arghandab project. By 28 June 1959 a Project Agreement and a PIO/T had
been written and signed, coveri,g the proposed Arghandab development,
with the same funding ($2,801,300) and essentially the same criteria and
scope of work as the PPA had provided.

A number of factors appear to have contributed toward the earlier
delays in implementing the Arghandab work:

(1) The power problems in the Valley were approached as parts of
other programs and projects, and only recently have these parts
been brought together as a unified problem.

(2) Political and personality differences between the major con
tractor in the Valley and the RGA, and between various agencies
and officials within the RCA, were deterrants.

(3) Awaiting findings from consultants to have been provided under
project 06-99-050, and waiting for recommendations on implemen
tation of the project, with respect to such matters as staffing,
training, management, administration, coordination on water use,
and relation to over-all Valley power development, were re
tarding factors.

(4) Electric power considerations and support have suffered from a
low priority in the HVA and lCA administrative organizations.

In an attempt to break the stalemate and make a new approach the
project was transferred in November 1959 from the Helmand Valley Authori
ty to the Ministry of Mines and Industries as the project sponsor.
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Project Agreement Revision No. 1 dated 11 April 1960 reflected this
change and redefined the project in the light of changed conditions.
Funding remained as before, but the scope of the project has increased
by the addition of such items of required work as:

(a) Review and update surveys and engineering work previo\~dly

done, to reflect increased load requirements in the ar~~,

additional hydrological data, etc~

(b) Include engineering for secondary distribution and str~et

lighting in Kandahar.

(c) Include trahsffiLssion line to Kandahar inte~national Ai~ortJ
and two additional receiving stations.

(d) Include a staffing and training program, and supervision
of initial operation of the facilities.

lCA total funding of $3,351,000 has been carried over from years
prior to FY 61 from which has been expended $550,000 for the diesel plant
and primary distribution in Kandahar. The balance was available for
engineering services, procurement of long lead items, and some of the
costs of construction, installation, and additional commodities. In
FY '61, $50,000 was provided for project technicians and participants.
There had been tentatively approved an additional $3,814,000 of SA and
DL funds for FY '62, based on the ~ngineers preliminary estimate. How
ever now only $50,000 of this amount is permitted to be obligated (due
to border situation). The RGA is cOl1lIIiitted to providing the equivalent
of $570,000 for local materials, labor, transportation, et~.

A 1961 estimate of the total dollar size of the 041 project, includ
ing the Girishk component, was a little over seven million dollgrs.
Following is a brief breakdown of this estimete.

Kandahar diesel plant and distribution (expended)
Arghandab power plant & transmission/distribution
system, engineering & construction (Harza prelim.
estirr,. )
Construction eqpt •• , contingencies
Girishk system work (initial phase)

$ 550,000

5,800,000
500,000
250,000

$7,100,000

This estimate did not include any funds for the rehabilitation of the
Kandahar diesels, or for protracted follow-through of operation and
management assistance.
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Harza Engineering Company of Chica60 is now engaged in field surveys.
and design of plant and syste~, consisting of four 4250 kva horizontal- ·
shaft hydroelectric units, a 69 kv transmission system, and primary and
secondary distributioh. A draft of machinery specifications has been
submitted to AID/W, AID/A, and the Ministry of Mines and Industries for
corrments.

B. Present Condition

The Arghandab dam was visited March 27. There is R considerable
power potentia] at this locati~n which Harza Engineering Company, in
Sununary Report "Arghandab Hydroelectric Power Project" dated April 1961,
estimated to be four 3400 kw units. Of this am~unt 7,500 kw, at a 40%
load factor., was estimated to be firm. This report contains a cost
estimate of $5,800,000 for the generating plant, after~ay dam, trans
mission to Kandahar and to International Airport and distribution system
for Kandahar.

The $5,800,~OG estimate which apparently was used for preliminary
computation of economic feasibility does not include any allocation of
the cost of the dam to the power project. The Tudor Engineering Com
pany I s report on ''Deve10pmeJ1t:, 0 f lIe lmand Valley" dated November 1956
stated that about $1,800, 000 '(one quarter of the cost of th(~ dam) had
been allocated to power. This was called to the attention of Mr. Van
Hamel, darza's representative, for use in economic feasibility calcula
tions and also to force recognition of a cost if the power company is
in fact going to be required to pay for it. Mr. Azizi declined to answer
this question on the basis that both projects were government owned and
that it would be determined later - probably with no portion of the cost
of the dam being allocated to the power project,.

Harza reconunended the initial installation of all four units on
basis that lead growth will require full capability by 1970 and for
economic benefits of performing all the work at vne time. Discussions
with Mr. Wahhab, President Kandahar Electric Company and with Mission
staff indicate that the load growth may be even faster than anticipeted
by Harza. The rate at which the power is sold and the ability of the
power company to collect en equitable r~te from all consumers will have
some effect on the load growth.

C. Comments

Despite the fact that there appears to be an urgent need fmr the
development of the Arghandab project, it would be practically useless,
based on previous experience at Girishk and Kandahar Diesel Plant, un
til the engineer or the contractor:
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(1) be provided wich an adequate Afghan staff to train in
management, operations and maintenance;

(2) be retained indefinitely t(\ supervise operation and main
tenance;

(3) operating and maintenance spare parts are available ae
needed;

(4) tne power company be placed on a business basis a~ out
lined in other sections of this report.

D. Recommendations

It is therefore recommended that until the problem of importing
equipment for this plant and the proj3ct spo ·· ..or is able to ~omp1y

with items (1) through (4) above, the Arghanclab pLoject ce deferred.
In view of the urgency of tha nGed for this faci11ty it should be con
structed iranedialely upon satisfactory resolution of the above pro
blemG. U')~ completion of the power plant its operation should be
supervis~d indefinitely by either the engineer or the constructor.

4. Distribution Systems - Lashkar Gah & Kandahar

A. Existing Conditions

Existing conditions and types of constnlction observed in Lashkar
Gah and Kandabir distribution systems endanger life J,nd equipment and
result in unnecessarily large losses of energy.

In both Lashkar Gah and Kandahar, 3,300 volt transformers without
guard fences were located on or near the ground ~nthin easy reach of
children.

Countless distribution service drops (from pole to housa) were
observed running through holes in poles or over notched poles without
insulation. Frequently wires were observed touching together. These
conditions increase losses and place undue hardship on fuses and
breakers.

It was also noted that bare wire was used in some places aud that
the size cf the wire varied considerably.

Service drops were extended for long distances and in some cases
reversed direction thus causing unnecessary voltage drop and loss of
KWH.
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With serv; ,e drops running over and through the walls prior to
being metered it is highly probable that some power is used whic·. is
not recorded on the meter~

Street lights were observed burning thLough0ut the 24 hours of the
day.

'the following photographs indicate the general conditions described
above.
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DISTRIBU~I(h~ CIRCUITS RUNNING THROUGH HOOD
CROSSfiRM \.JITHOur INSULATION. (KANDAHAR)

DISTRIBUTION CIRCUITS RUNNI~~ THROUGH HOLES
IN WOOD POLE HrrHOUT INSULAT ION. (KANDAHAR)
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NOTE TANGLES OF SERVICE DROP 'VlIRING AT INSULATORS
(KANDlLJ.IAR)

/'
/'

/'

DISTRIBUfION \HRING RUNNING THROUGH A MAZE
OF TELEPHONE LINES. (KANDAHAR)
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/ /
/ /
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DISTRIBL~ION WIRING WRAPPED AROUND METAL

INSULATOR SUPPORTS ON HHICH THERE ARE NO

INSULATORS. (KANDAHAR)

-f

;;;

=--=

DI9TRIBUTION tVIRES RUB TELEPHONE LINES AFl'ER

LEAVING INSULATORB AT TOP OF POLE. (KANDAHAR)
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DISTRIBUTION WIRES TOUCHING A MAtE OF
TELEPHONE LINES o (KANDAHAR)

THE 3,300 VOLT vIIRES COMING DOHIFFROM POLE ARE
HRAPPED AROUND THE 4"X4" ROOF SUPPORT WITHOur
INSULAT ION. TilJ.S IS A FIRE HAZARD AND t.LSO
ENDANGERS EQUIPMENT HERE AND AT FEEDER SUBSTATION.

(KANDAHAR)
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DISTRIBUTION WIRING RUBBING OVER NOTCHED WOOD
HITHOUT INSULATION. (KANDAHAR)

AID FIW\NCED TRANSFORMER WITHIN EASY REACH OF
CHILDREN. TOUCHING A 3,300 VOLT WIRE WOULD
PROBABLY RESULT IN DEATH. (KANDAHAR)



..

3 J 300 VOLT TRANSFORMERS ON GROUND
(Lt\SHKAR GAH)

Top and Bottom
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B. Comments: The portion of the distribution system con
structed by the Morrison Knudsen Company appears adequate
and in good condition. In Nad-i-Ali, particulariy, the
load has not grmln as expected and there were some feeders
on \-Th1.ch were no consumers and some feeders on '\-Thich there
were· only a very few. From thin and similar areas the poles
avd lines should be moved if study indicates they will
not be economically used '\o7ithin a reasonable t.ime. In dis-'
cussions H"ith hr. Hahhab he indicated a desire for replace
ment of most existing service drops and provision for a
100% increase in Kandahar consumers' at the time of
completion of the Arghandab project. If an electric rate,
based OD cost of service, is charged it "is doubtful that
this rate of growth will be at,tained. Hr. Azizi pointed out
that all development projects were sponsored by the Ministry
of I-lines and Industries and that the Ninistry ,-JQuld direct
the \-Jork as it S8es fit. At the discretion of the Ninistry
it may be transferred to the Kandahar Electric Company at
a later time. The fullest cooperation and coordination
betMeen the Hinistry and the pavler company is essential to
the solution of this problem.

C. Recommendations:

(1) Distribution transformers be located high on ~es.·

(2) \.'here size and "Teight precludes putting transformer on
poles, a gUCJ.rd fence should be installed.

(3) ~)on receipt and review of the Harza Engineering Company's
report, USAID Kab'll should decide "'\That goal it will
sUDDon in improvement of existing lines and the degree
to which existin~ service drops will be replaced.
Engineering design should, however, be con~lete to the
C1lscomer utilization point. Also, the rate of growth
must be determined for Goal plli'!)OSes.

(4) That no allocation or eA~enditure of funds for distri
bution lines be made prior to above dete~lination.

(5) That a miniJ.num of one distribution feeder and all its
service drops be designed and installed as a model of
proper equ~)ment, techniques and procedures which should
be used in a ~ood distribution system.

(6) That at least one heavy duty line truck complete with
tools and equipment for borin8 holes and setting poles
be provided.



(7) That one light truck each for Kandahar an0 Lashkar
Gah and suitable for inscallation of locked bins in
side panels be provided for housing parts and
installation of service drops, meters and general
light maintenance.

un That at least three general purpose vehicles (jeep
[~tation Hagans or equal) be purchased for nroject use
to be as.signed to the electric company upon completion
of the project.

(9) To expedite the furnishj.ng of the above equipment, it
is recommended it be procured through the engineering
contractor.

(10) To the extent that it :i s necessary and desirable to do
the rehabilitation and extension Hark in the distribu
tion systems in Lashkar Gah and Chah-i-Anjirs at the
earliest possible time, it is consider._d desirable that
unrler the engineering contractor's supervision, a line
conf3trncU.on "oreman and helper, experienced in American
overhead practice, be placed in charge of such Hork
W1 til the ACU and electric company personnel have shovm
necessary proficiency to continue unassisted.

s. KAJAKA T DAH

'l- t ,.." I 1r. 1 -. -. t -] 1 + c1' 195 ')
~,ls.:ory; 1,18 MIJa,<.aJ JJ:TlgG.Jlon cam, com1JJeVe~ ln ..),
Has visi tee; Harch 31 _. Arril 1. The po·.;C'r potential has
been (-<,timated by l'Iorrison Knudsen at 120,OCO khl. The Tudor

, ~] ..,~6 . , { \ ., - t t· 1report, 01 .'-i~'·' COnS1C(!rS ,~,lt3 llrm p01-Jer po ,en ,la as
(,[:·00;'; KVr, an'~ on 0("(1 VITti lnirrn 'li' ~ r~(Y~~ l·o.-,rj f'~CtOl' The.J_" .5 -. --'-, .\~... \.... / ._'~", J-.• - __.' ':''1.''- _.__ ~Il C .' ~-" ~_ ,_.1,' ..- G~'-~...!-U J •

J.')53 8;.,tim..q te of C Dst l)3.S 2;10,000, OCl(J exclusive of the trans
mission and \dtb no apportionment of the cost of the dam to
the po,-}(.:;r proj(~ct. T~le transmissi)n :Hstance to Kabul is about
3CO mj.le;:;. ;Uternately, other ~~rr1".! 1 load centers also Hould
require f~xtremelv lone tr:JisI:lissj,m lines.

H--- .

(~

v.

Comment: At prp'3ent t~1ere is n: .se for this amount of 1)O\..;e1'
Hithin a reasonable tl'ansm:is~)ior distance. The cl evelopment
of the first one or th'O lU1its 1',?(J.:ld necessitate the expendi
ture of a disproportionately l:,l'ge amount of the total cost
of the project if the eventual !evelopment is to be most
economical. 8v:"n if only one:; it '.~ere to be installed,
the pOHer house sho111n be desir~ned. and constructed for all
uni ts and the transmission line should iJ8 designed and
built for the full plant capability"

Hecornmendations:

(1) The Kajakai project should not be developed at this time~

(2) As system grm:th ~i11stifies additional generating capa
bility in this area Kajakai, among other potential proj0cts,
should be considered in the economic analysis to det.ermine
the most economical development to meet this need.
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(3) The interconnection of Arghandab and Girishk should. be
deferred indefinitely._ Under the present conditions
there is no justification for the interconnection.

6. STANDARDS & CODI~S

A. Present Conditions: In discussions 1Vith Hr. Azizi and
Nr. l'Jahhab Hnd Hith USAID Kabul personnel, it Has deter
mined that there are no Afghan lavJs, edicts or regulations
covering standards of electrical construction, operation or
maintenance. For instance:

(1) The designer or eonst ruetor may build a transmission
line of any vol tagn and at any grOlmd clearance.

(2) 'fran sformers and other equipment pw_y be placed on the
ground Nithout any protectiv3 fence.

(3) Distribution lines are run through Hood poles without
insulation.

(4) 3.3 kv lines are ~-Jrapped around Hood poles Hithout insul
ation.

(5) Service is extended from house to house Hithout pOHer
company consent.

(6) Any Hire si7,e and of any type of insulation may be used
for any purpose.

(7) Poles of any length may be used regardless of distribution
line clearance :-Jith homes or other buildings.

((5) Pm-Jer and telephone companies do not cooperate to reduce
noise on telephone c ircu.."l ts by improved construction
procedures.

B. Comment ~ The abovE'; itE~rns affect safety of personnel and
equipment. The size of Hire determines the loss by heat. It
standard construction design helps in Dreparing hills or·
materials.

dire of adequate size mlnlnllzes heat loss and voltage drop
thus minimizing K\{H l-Jhich are not rc~venue-prorlucingand
serves the customer l-J:Lth a voltage for lvhich his lights and
equipment a re designed"



c. Recomrnendation: The RGA should be given encouragement and
assistance in the formal establishment of standards and

codes to requi.re safe, dependable and efficient construc
tion.

7. GENERAL S'fAT"1IENT

Tho diversity of the problems and the necessity for thoir
C0ncurrent solutions rrllkes it almost impossiblo to attain a
high standard b r piecemeal endeavors. The solution to each
problem depends, to some degree, upon the solution of each of
the others. In the most simple terms it could be stated as
follovlS;

The building m,-' a facility connot be justified unless it can
bc operated and maintained.

Operation and m.::-tintonancG cannot ho performod " ithout adequate
skilled personnel, equipment and funds.

Funds cannot be obtained uithout adequate revenue and/or
subsidy.

Revenue cannot be obt2ined without an adequate rate.

A rate is adequate only if, after efficient and economical
oporation, thore is funding sufLicient to pay all the true
costs of dOll1g businoGs.

On8 of the truu costs of doing business is the repayment
of indcbtednesc of development. Failure to repay this
indebtedness should result in inability to obtain loans for
nC1\! development.

The continuing struf;gle uithin the RGA for development and
n:.anagcffient authority can only rosult in detriment to the pOl-Ier
system. This problem should be permanently resolved.

Until such t:iJne as the importance of these problems is rccog
"1ized and effective st~ps arc taJ;:en to solve them concurrently,
the electric pmver industry Hil' never be able to serve its
customers in the ,:lost reliable, efficicmt and economical manner.
It is therefore sUGGested that sincere consideration be given to
the folloHin~ section of this report Hhich deals ldth tho
problem in an. over-all manner.

SECTION II THE OVER-ALL PTIOBLEH AND SUGGESTIONS FOR 1'1'S SOLUTION

A. Scope of Problem: A power company, whether large or small,
has the sarno general problems. In the broadest of terms
these aro manage-mont, operations, maintenance and planni,'g
for the future.

From (liscussions l>lith Afghan Government officials and
inspection of pm1er facilities in the Hclrnand Valley it is
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quite ap;)arent that the UGA noods a great deal of
assistance in the establishment and training of a fIlanage
ment; operations, maintenance and planning staff to
effectively and efficiently conduct the business of the
pmvcr ~ndu5try. 1110 buildtnp; of nml facilities can never
be justified unl('ss the e:dsting j~acilitics are operated
to servo their consunlcrs to the ;ila:.:dl:1Uffi e:;~tont 0::: their
capability and maintained to 25sure economical operation
throu:~hout <J. roasonable life span. The trainins and improve
ment in mana~emcnt may be dono concurrently 1'lith the
development of nOH facilities but f3hould nevcrla8 behind.
It should 00 recognized this is a l()nL~-ran;:~c problem
rcquirj_ng many years to attain and that a nUlnber of management,
onginoering and technical specialists 'Hill be roqu.ired to
attain even a minjJnum degree of competence throughout the
rnnge of problQj1]s faciw:. the pmJer industry. It could only
be acconmlished hv the fullest of c()onero.tion and determina
tion b)T the EGA i~cludinc the availab'ility of the best of
qualified nersonnel and the assurance that after receiving
tho traininc: they Hould remain in the electric utility
',u;3incss Hithin the range of employment for Hhich they are
qu::.lific;d.

B. GoaL It :Ls nresumcd that tho goal is the provision Ol.~ an
2QOqUEttc and ccon.0nical po"er sn:ply capable of mcctin" the
})1"~5,1'lt 2nd '.:;rrf\~il1g nc:c'ds oC' the industrial, copuncrcial and
r J r-, ..... ~ .-. ~. "l. r'> ~ .-. .(1 1") ....... - -j.... ... ,\ -";..,.h • t ., t1- t t'"tUJit·;SvlC 1,CG~, 0.1. ""\j'1!.lcrU, n.L~._anl5 an, 2D0. !l~ '11e
conSUJiler Fill be chari;-6cl <.1 rate oqu<.l to the tuue co:=ot of
1-;r'o"\TiJ.i11S' Ilis sCl""l\rice.

Good :manccgemcnt provides for am requires -

c::) the r8cog,riition 0f the problems

(b) the::; c:mploylnent oJ:' the proper number o.i.' skilled
pcrscmncl in the categories required

(c) the
the:

of authority necossary t(, accolilplish

(cl) the..: procurement of operatinG and maintenance su:ppli8s,
both i'orci:-::n and domestic, as required to provide
dorcndablo service and to ass1U'C a rcasona~)ly effi
cient life span
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(0) the collection of revenue sufficient to pay the
interest on and the amortization of tho indebted
ness, trc true COE.ts of operation and m.aintenancc,
,c1.nd a reasoDable return on the :L'lvcstmcnt

(f) the traininG and development of personnel

(t-J the establishment of standards and codes for ease
and ~;3fcty of oDer3.tions

(ll) tho C:~lt0.blishnG:Y~:' of d standard £ystem of acc"vntinr;
i"'1 su.f.f:Lcicnt clcJtail to dm)cndilbly rC7~lGct the true
costs of Gloing bu:::;incss and pCI'Nit financial planning

(i) the fjtudy and 1)rcparation of n financially feasible
c:nd cconomic211y desirable long·-ran;;,e plnn of
devclopr'1cnt

(c~) the s(~rvinL OJ'' the conSllJrlUI' Fith stnndG\rd (non
varia1)lc) volt2gc and fl~cqucncyHith an absolute
minirnum of ~Ll1t8rruptions

(11) the ma:=jJUUl11 utiliz,ation of all elva ilable e:;:isT,ing
facilities and cqui;):nent to meet the consumers I needs

(c) the tr2inin'-: of Dorsonnel in the techniq_uGs and
d J

procedures ()l safe and efficient on~rations

(3) [Cb.inte:nancc;;; Good maint.on~mcc includes~

( " \....... ) schcdulinr.: of routine repairs and ovorl12ul~o ]wcp
fo.cilitics and cquiprrl:...nt in efficient. and safe opera
tinc; condition \"lith the lOElst inconvenience to t.ho
CllTlStUncr

(b) repair [tnd proper storage of equiprrtcnt out of servico
to facilitate plo.cinr; it in service \-Then needed

(c) ostablishment 0: p:aintenance 111D.nua1s and procedures
to ins~lrc ti.E:?ly inspection, clc3anin~, adjustment
<-mel lubrication of equipmont to blprovc its efficioncy,
safety and reliability and to insure a reasonable
lifo expectancy.

(el) provision of the proper t;ypes and adoquate quantities
of lubrication and ipsulating oils to maintain and
safeguard equipment
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(0) Provision of spare parts for operation and
In[dntcnanco in order tll<1t outage tir:lc rnay be
r,,}ucod to a minimum.

(b) fLnp~l'nl'rl,'i 0'; ""1~S'onl1'~'-L l'n 1'",hn ':1lY HY'l' toch'1irph's
,&. <-9 J,. .... L, __ ;.I\r \..,;. vl~~ j-- .... t- --.,.. •. '0'" J

"ll-ll~ n·1~OCl'·l.+l1,",.,C' t 0 'nrn~i"Ol"ln i''-:>ll'1t'-"'F' 'lCe flU; c'/!;r\..... .... 1..1 • { ",.1.. ,-_,,:J J .1-~·.1-· ~ '. -- _ ....,1 -.-.... '-';'i..J... ~""-"'.1'

efficiently ~nd uith the lear:, t inconvfmL:rlcc :"0

consurncr.
the

(li) l"uturc Planning: In.'lsmuch as the: actual construction,.,
+ . -1' ' )'" / f) .L' f"'

L~ pOlIOI' {c.cncra v2nD; r~ ant, rcqulrcs u T,O 0\", ,,10nvl1S 2 ... Lor
financing a:1d plc"'.cinu; 0:;:' the contract, it is .essential
that the plcmnin[\ ami c':mstruction he [,tartcd long bofore
the service i::; actnall~y required. 'J:'h;,; ninimturr timE'
cnv;Jr<~;~Tc ::,Loulcl include thocc: p12nts und f~cilit:Lcs

l ''''.... 1·11·j-V'Ul tL" bL" -;-., v,-,n.,p:l+l·on l'tlurinc- l' 'n,', 1!f"~'+ r-r-y'\ y'lQ:)Y'<: •... ·\..1- "-' " ..1-J..... 1..; "'"-'- v __ _ b ,J ~,-, \.1 ....J _ ~.L. Ii...oO

it e~tI'c~~ClJJ. f,'L (j __' tJ-IC' load [~11d its Ll"'OLd:,fl dur'ing t.his
:--)crt()6. i:: c1!1 L~ss-~ntial 2t(~1) il1 dctC.l'll:~iYlir~;~~ l:!l~t n(:1"! gcncre.
t j. ()11, i-Jr4 2,!'lLFlis c ~~011 '--. _t \~iist.lij_0U tJj~()fl .C£.lC ilitl(;[) 1.~·ill be
n, c1·d.~J1(: economic and tochnical i'c;asibib.Gy of
IJO~~~3ibll: cl(:\J(;~l()·-~i:~;._;nt·s ~-;1l1:.~t -1)(; (lSi~Cl">I~:i!1\~(1. :_~,itn3 rfitlst bG

i-,C~I~:~:lj_rlC:;c: ~:rlt-_l ~;Jl"'~!Jcl.ccd. ;~~~lC .~."~L~1[1~lCil1~~: ;~rust be l\rrangccl,
con-trGctc let 2!1: constl"uctj_on stnrtcd on ~ rcnlistj_c

on ..:.·ollo~iinc consid-

",.',
c:' \,.- '--~ "()::cicc-

(c) l"ilC' ~)l~O'j:IC}SCQ P~-'t; tJcct; ~·Jill [lCCOl"TOlisl1 -Lhe __;c)2.1s itl tIle
j-;lnst cC\.Jrior-lical 1-lay 1-I11cn COl'i·J;):~l"lccl -tc .~.lt/t=:r~n~t\~c

J)r'()J,"~ci~s

(el) -.cb.o SCll(; of" t-,l:(~ ;~r'oCltlct lJill l)Z~~r il1t"]1"lGD~l-" O~1 thl:
il~\;"'C-5t::ei(;rl"t, C".}TiOrLizc it.s cost -:!i":~-l'1.irl ~1 l~cas(':n~b18

-....", - ~.-:..; ........ -, ( ............ -". --- ~ :..- t -( ~rs -"'o>·~ ~ ,-'\. ·-...r--"'--,1 ~l".-"",,,\L -i- .....T ' t~
'j~L -'-V(-~J \ OL:)' C-.e.C:ll y,,>"'l .L'.... ". ,.l,-',,-,,__ :'} __'~l,lJ' L",.D,1.y

~l2Cll·S for' E~ st,QCl~l p12.nt, D_nd thirty ,jrcars for d
"I 'l ""'\; ) • 1..1 • ~ • "\nyetro pJ...c:.nl~ pa:I '':'110 Gruc casu, 01 opera lon anu
InairlLc110.:1CC c~rlct pC~;7r 2 rcas()nc~blc rC;·~l~rn 011 tl1C in\Tcst-

D. Othor Consider2tions:

(1) Effect of rates on load grmJth - Consideration sho~ld bo
given to ~lC effect of rates upon demand for service.
An c;loctric rate bolm! tho actual cost of service l:-;ill
e~lCour.:"t[;c l.~SGS of pOH8r uhich uill be cost17 to continuo
to subsidize and Hill tend to incrc;£"'tGC this ki...Y"ld of load.
On tho other hi-lnd, if ::m equitable rate is collected,
the pOI,wr company I'Jill have LO difficulty in servinG it.
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and Hould entcrtain no objection to b:s g1'0:·rth.

l'l"r,""()"'L"('''''':C :) ..•.. J'. 7"1"., ;jf r-h")l-.;r·····-'l·· ",<, J'•.Y'lt ·j·,-·.·..·.'.'.l.1r.· o·1'·~r~ 1) '.",1..~.• ~;_ '~ ~. Ld J.. it). 'L _.£;;. _ (.II <... ... L!... ~} l..,,-f~,.1, -( ... oJ '1 . tJ~1~

C(}'li1t-!lIiu~3, t.l1\:-r'; l~_- cl f\...(;lin.r~ -t~b.n'L 117{(ir()c:l~cc:jl~~~_C r)(.nli"(':;l~

i~3 11 frc~c:!I t)CCC~lt:-:'
-.' 'J •

~J(lllc:\ ~,

tc:rH-~ rlCl; ()~ j.,~ h_~: ; '_:'-~_~ !11", J t r~l r~~Fli~jsic~ri ,,,:is l,l"'~-i""~~)ltt:LOtl

_·L·~lcj_l.LL:i.L;~'~ ~'- .-1. l\_cruir'c: f·1Jrld.:Lt11~:. jll~~-c, ~ii~ rlllst l:/(~ rC.Jf1Cmb81'(;d

t:'l~yt 1\.,'«'(' is uS:lt~ll;/ }l10r'~~ t,llC1~l (-·tIC: ·..;c~1crtlt~:lrl;~~ l)lnnt arl

iJh, :/:' n.11() L~lC 1\1t\.-; Ch~~l·c"i.;(~ n1u~~~L CD-/:..;!" '(.1"lC c·)sts of-
ti~iC.

U) F' i_l1(} 11C t:'~ : I'~J t E:

~l11(1 (;Ct}tl()ni~ic~ll

-. -,--,-
"~. U' ..:__:,

(;;-~~-(':11t:,j~:-:]" Lo t11c pt'()\/JSi{i~~l o·r ;lClt..::QllEltc;

SCl·'lict.... L,;1frL i~,1'i.0 p0;J\_',}' corr~r-}.~~tl~.i l)c cn.pn111o
0"".' c: 'j.. ,p, ""'1'11'" -; ,... ' .-,y,: .. ,,;. I"'" '" ""'ort l'Z'l ...'-"V\..'t,i_'J _ "l.u'-.t t..i~~j ,LlILC~ ........_\.... ,jil ....... h ..... ~ ... .E,;, ,-' (.

ti.OTl Crt' it<~~ ) <:')J)cr'r~-L-:iori~3, ;',ID.it1 -0~'-';<ncc; 2rl(lp2"'C~r,al·[tLion

~-'C:{' t}ii,.;- ~"~ !,}-'c. ~i~~' ?'-~:>l [Jt'.: ·:IC11(~ 1),:/~.IO\T{,;r·11rt(;rlt Sll;JsidYJ

. -,
J. Ei 1<;OlJ.L~':,

'-~s required.
CUI--(}(,;,r1. A

cl2.~.:~:. T:.-:=L~3 T:l:_'~ ~~-.:cn..~l:=~ rl.'J~-j r)c-pnlj_~c; ()Y1C~ cl~tE:~- of
C,O;1Sl.i}riCl' ;.~_~ ~}erlQ_l"tt ai' ~)i·,l'lc;l~S. ~lt'urlC~s 1I()t~.1(:1 110 avc.1il-

( ' '-j, I
, , service only

e;:'-:r;,-;-;-iSL C).f ti S~10-,-1.1(i lJL oJJcll.isi~lQ(i. I\on-I)-=-~yrncntJ

-L'O!' ; -_Lc:ctr'ic SL;}~-V_LCC. ~~l}o1l1(1 J~CE<t~~Lt~ i~1 llnrlc:c1i2t,c clis-

C_-C.:CC}l~t -,.,; j.t:-t -G11c tC;].C;IJl"l011C; }3:i!"Stt..::TI iiI sTc~nclal'~Qizir:.c:of
eon2-~~r'llctij.',)rl 211(1 ~~ join.t 'USC ()i"1o fclC.ilit·ics ~'_~Olllcl be llc:lp-
i"LLl i11 lrii!l_:_~·~:j_zin2: 110i~~c 01-1 tl-ii,) t,.:;lc:jJi-10Yi-C t-c:rn ir1. nil

:.-!.11~f (l..:lc~:-TE

.... ) ... +
',A:.t L~ .... e

gl--01;in.~~ ,~~r:(,.

<2 t. ~l 10 -i:.. Cl"

uill incrc~'.sL. 01""':(: cost ;yf: co:croction

(6) .r\ct\r~1IltClZ0 Dr .3y"'stL·1:: 'IS. Iso12tcd F'lcl1t, \Jp:::r~tiC'11~ E)ln[~ll

it)()lc:-t.GCl ;:)-l-Jtrts r:fU~~ L ri.~"tT8 -[.i-le' C2~)F:bilit~y- of C£":I'~ri:r1~~ tJha
'.·j'n.-'.',f{ .... i +J",i-e ic;,.l~-;','a' l,l.'1u;s l·~'-·O·;'r'fl'lr"C::c.: of +lv, 1-"n·g+ 1., ,-,r'--- , 0_ J,h_~_ _ ~, ._" ~L __ '-_' '-'b-" ....~v ~ J,"'-' ~,~. V •• u

t.ir:'".:thc'~<;:','~ L~sts. To be rolic:-,b..Lu c~eh. isolc. tcd.olcmt
- '

1I11.15t 11;2"\JO d riGSCl~'JQ c<lp~~cit:.r of 5(»~ -r.o lOO~/S.

Tlle divcrsit'J; of C~J11S11rtlCrs 10c~(ls Hi~l~,~s it. -Ot1ssiblc to
serve them from <1 sJr[s·t(;JO"[ uit~I ::l c'-T",city co;-'sidl:rnbly ];':88
th211 -the SL'111 of the individu<21 p0Ctk loads 2nd uit,h <::

m"c'- ,...-.... ·11-~ )-·r·~""l~···-' C"'n'lciT'y T",;~ ,-" .,~-..- " -",.U!1 ;l"U ..LLC.l. ~GLiL;~V~ JC'l~' ~V • -.1J..::>, (,.L COul;::,u, nOU..tU



perroita· .sma11cr .capital .• :'nvostmcrlt and. tcndtoifuprov0
cos~andef'ficiencyof opEration l'1ithout 101'10ringthe
qualit.y or reliability of service, The fact that the
eystem could utilizola rgcr units t-Jol.11dalso tond.to
impl'L.,) .\,-.;>ts and. efficiencios.

(7) Legal Natt(,rs~ As thesystemgrOl'TS in size its opera..
tions become. more complex. It is eSf:,ential that 1m-Is
and regula tions bo established rogarding.standardsand
codes for safety and offectivencsf: ofopGrations~ The
penalties for non--payJn.\.mtand the conflict of interests
bah-1cen the pOi'lCr company and the general public must
be l'c::,olved by legal rncans. Lmls arc nccosEary to. cnabto
the regulation 0:"" tho pm'1er industr;yr in .fairnCfjstotho
nntion as a wholce

(8) Hegulation:

(a) Rat.os ~ Tho e18ctric p01-lCr industr,T is by nature a
monop:1ly. A moans to control the industr'.{infair
nuss to the consumer and to tho co:npany is essential.
Service of ;ood quality requires good management,
operation and maintenance, and hea"vy cxpendit1.1rosf'or
equipment. This costs money; thorefore,thccomnany
is entitled to collect revenue to paythcse costs ..
In performing these services, the pOliQr com~)any

should be required to exercise good judgmont and
develop only those projects Hhich aremostocol1omicaT.
The pouor company should not be >per.ii1itted to' charge
marc than the actual costs of rlJih~ business plus a
reasonable profit. The approval of rates, on a·non-
political basis, Hith provision for adjustment to
meet changing conditions is trlCrofore a responsibility
of the rogulatory body.

(b) Stand:::.rds and codes: For sa.':ety, economy,effoctiVe-
ness and efficiency of operations and·to minimize
c()nflict of intcrestl1ith other utilities, the
establishment of st~.ndards and codes is necessary.
Thn regulator;>" body should, in cooperation Hiththe
pOl'lercompany and all othor .int(jrostedoraffected
organizations, develop. and ostablishstandards. arid.
code-s ... Sta:ldardsof voltag<::, frCQlloncymldotherc?aL""
actcristics of generu.ting plants and transmiSE)ionand
distribution facilities .should be establishedand./or
ar.")rovad by the rogulator"Jbodyto .faci1 itatethe •....... .... ..
exchangc:o~ equipm8ntbetl·roenload<centorsas requiroc! hi·
changing load. conditions" This standardizationWfH.ud;
also mako it. possible to interconnect •• systemsii.'and
l'lhen it becomes oconomic:llly andtc:chnicallydesirable
to·.dc so" .
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The effective and eff:icientcondllct
the services ofa competent,patient

(1) Present Staff : The personnel Hho nrn·] are doing the
Hork, purticularlythose in forernen or supervisory
positions, should. be given every opportunity<toup-
grade their qualifications•. This probably could. best
be done by bringing specialists.to Afghanistan to
conduct in-service training • On occasion it rna~ re-.
quire the sending of certain personnel to other COuntriE;S
for periods of time up tv one year. Training in other .
countries might include management and accounting;
distribution system construction, operation and
maj ntenance;. meter maintenance and repair; anddieseJ
operation and maintenance.

(2) Future 8"caff: The training of personnel for the long-·.
rCi.nge proi:.Jlem is of equally great, importance. The
competition of the po;-Jer industry Hithother fields of
endeavor may be such that a special effort must be made
to obtain the allocation of the necessary numbers and
skills required or it may even be necessary to arrange·
and finance the training of a number of qualified young
students in order to freeze them in certain positions
for a definite period of time.

Participants, prior to acceptance, in this group
particularly should agree to (a) 'iJOrlr.ing in the field
in ;'Jhich they" are to be trained for a m.inimum of eight
years upon return to Afghanistan; (b) practical appli
cation of their training by 1I1,1orkingwith their hands";
(c) willingness to pass on their knowledge to others
by i!in-service ll training. The RGA and the power company
should likevJise agre8 to assignment of personnel in the
pOlojer business to a. position commensurate to their
training and ability. The RGA should agreetoa mini
ml~ requirement for military service by these trainees.

It is recomrnended that a minimum of four per year for an
indefinite period (at least five years ) be selected and
given a full engineering t:caining through the receipt of
a BS degree ih}ffi a 1ll1iversitYor college of recognized.
standing, ·;olhich should be follm'ied b.voneyear>"in~

service".training in a foreign private electric utility
in the field of their specialty. Nany electrical, some
mechanical and a feH eiviI engineers are needed. The
practical training of these engineers should be per£()rmed
in onear more of the follo~oJingspecializedfields:
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Transm:i,ssion and distrihution system design, operation
and·· maintenance;

PaNel' plant operatioriand maintenance;
Itietering andcontrolsj
Cormnunicatiol1s and inductive coordination;
Load dispatching;
System o~eration;

Standards and eccles;
Accounting;
Rates.

(3) Language Training: Personnel selected for training .in
foreign countries should be qualified in the language
the cauntly j.nvJhic h they areta be trained. Such
language training, if required, should be started at
earliest possible time.

(h) Foreign St~ff: The bringing of foreign experts to assist
the poh'er industry is imperative. One of the most.
satisfactory Hays in Hhichto accomplish this YJouldbe:

l'lJake a general contract Hith an engineering finn which
has had experience in providing services to electric
'utilities including management, operations_ maintenano\~

and long-range planning. TbJ. s contract should:

a. specify thepel~anent staff to be provided;

b. provide that specialists, "lith a minimum of admini
strative action, may be brought to Afghanistan or be
utilized elsel-Jhere, as required, for solution of
special problems or to perform training;

c. generally establish rates of pay and overhead for
specialists emvloyedunder (2) above;

d. est~~lish funding for
a 2 or 3 year period.
the funding available
months.

work estimated necessary during
~vork may he limited either to

or to a total number of man

(The pennanent staff might be small and consist ofmanagemel1t ,
financing, •accounting and training skillslvhereas specialists
might be brought for the actual timE' required to accomplish
such Horkand "in-'service ll training asarganizatiohof the
pOHer company, special tr;:l.ining, business .administra.tion,
rate study, system. planning,. standards and>codes, regulatory
corrur.ission, maintenance, f2asibility studies, selection of .
sites, supervisiQl1 of opera:'ions and preparation of loan
applications.)
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The objectiveofthisa.pproach should be the establishrllelltof
a nucleus of experts 1-Jho , in the beginn~ng, shouldperfor~. ...
the h'ork,assisted by the Afghan staff. Someskillswill be
more quickly at tall1ed than. others. .... In the case of anew
p01~er generating plant , several foreignexpertsmigrtbe
required for a fevJ months follol-dng its placement .. inoperation
but the number should rapidly diminish to one expert who might
be required indefini tely • Thequalif'ications of the Afghan
staff.to perform t~e duties unaided should be of equal
iinportanceto the performance of the specific duties by the
foreign 8Arperts.

A small amount of cornmoclities such as test instrlll'nents, tools,
aD. C. calculating board and vehiGle commensurate to
travel requirements should be provided under the contract.

F.. General Statement: The recognition of a problem is .the first
~ )orLmt step tOhiard its solution. 'rhe RGA hes recognized
the need for the over-all approach herein outli,led Hhichis
Hell expressed in the follrnving excerpts from th3 letter of
June 5, 1961 from Royal Afghan Hinistry of}1inesand Industries
to Director USOH/A. in regard to contracting for the Arghandab
project:

"v18 1..1is11 to call your attention to Hhat could be a serious
Heakncss in contracting this Project, and request all con
cerned 7ith the Arghandab Contract to seriously consider
all imp_ications and any problems the follmJing explanation
creates. The point in question is that of training, develop
ing, equipping a competent staff from management down, that
ca.. 1 take over and properly operate this over-all Power
System, after its physical completion. The Harzareport
mentions this matter but only briefly 't-Ji th very little
detail as to hOi<J this over-all tra.ining task is to be
accompli shed.

"ltJe realize the importance, and difficulties,and the possi
bility that the contractor may not be fully aHare of all that
is involved."


