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{415) 397-4071 oo i TELEX * {ITT) 470040 * [RCA) 27362 . CABLE * INTERENGCO

INTERNATIONAL ENGINEERING COMPANY, iNC.
IECE

220 MONTGOMERY S5T.- SAN FRANCISCO - CA_LIFORNIA 924104

May 15, 1970

Mr. Hamidullah Hamid

General President

Da Afghanistan Breshna Moassessa
Kabul, Afghanistan :

Dear Mr. Hamid:

In accordance with the provisions of Article 2.1 of the Agreement be-
tween DA AFGHANISTAN BRESHNA MOASSESSA (ABM) and INTERNA-
TIONAL ENGINEERING COMPANY, INC. (IECO) for consulting engi-
neering services for the Kajakai Hydroelectric Power Project, we
herewith submit 15 copies of the "Preliminary Plans'',

The comments and suggestions of ABM and AID concerning the IECO
transmission line route studies and proposed basic criteria for Project
design, presented in January 1970, are reflected in these "Preliminary
Plans'', :

The '"Preliminary Plans'' also contain an outline of a program covering
the training of Afghans connected with the Project and the two distri-
buting agencies in Kandahar and Girishk, together with a program of
U.S, advisors to counsel and work with ABM, If is our sincere belief
that the implementation of these programs will resultin a strengthening
of the national @nd regional organizations responsible for management
and administration of electric power generation and distribution in
Afghanistan and will ensure the establishment of a cadre of trained
personnel for safe and effective operation and maintenance of the
Project.

The Project cost estimate is an important segment of the '""Preliminary
Plans', Assuming that project construction is started as scheduled, at
the beginning of 1971, the capital costs are estimated to be $14,880,000
in U.S. currency plus the equivalent of $3,196,000 in local currencies
for the payment of Afghani, Iranian- Rial, and Pakistani Rupee costs,
The total of $18,076,000 is some $2,676,000 more than the equivalent
U.S. $15,400,000 estimated in 1966 and mentioned in the Agreement as
available for financing the project.
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My, Hamidullah .Hamid, General President
Da Afghanistan Breshna Moassessa
Kabul, Afghanistan

May 15, 1970

Pending arrangements by your Government for the required additional
funds, we cannot but again point out that the situation requires un-
interrupted continuation of design engineering to allow for scheduled

initiation of construction, since any delay in construction will further
increase Project costs,

We appreciate the cooperation and assistance we have received from
ABM and AID in our preparation of these '"Preliminary Plans''. We

will be pleased to answer any questions that may arise during their
review by ABM and AID.

Very truly yours,

%M&J/;F

Dale R. Shockleyy
Vice President

cc: AID /Kabul (3)
A.ID/Washington (2}
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ABM
ac-ft
ACI
ATD
amp
ASME

. ASTM

EHP
BIL

CF3
cm’
cm
CMS
CcPM
El

ft
ft/s

Hv
Hz
ID
IECO
IEEE
in.
kg
km
kv

kva

ABBREVIATIONS AND EQUTVATENTS

percent

Da Afghanistan Breshna Moassessa
acre~feet (1 ac-ft = 0.0012 MCM)
American Concrete Institute
United States Agency for International Development
amperes ‘
American Soclety of Mechanical Engineers
American Society for Testing Materials

brake horse power

bagic-impulse level ]

degrees Centigrade (IOC = 0.556(0F - 32))

cubic feet per second

centimeters

square centimeters

cubic meters per second (1 CMS = 35.32 CFS)
critical path method

elevation above mean sea level

degrees Fahrenheit 1% = 1.8 x °C + 32)

feet (1 ft = 0.305 meters)

feet per second

grams

high voltage

hertz

interior diameter

International Engineering Company, Inc.
Institute of Electrical and Electronic Engineers
inéhes )

kilograms (1 ke = 2.205 1b)

kilometers (1 km = 0.621 miles)

kilovolts

kilovolt-amperes

kilowatts
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b ) pounds (1 1b = 0.454 kg)

v . low voltage

m meters (1 m = 3,28 [t)

m3 cubic meters

max maximim

mcm - thousand circular mills

MCM - thousand cubic meters (1 MCM = 811 ac-ft)
mi - miles (! mile = 1.61 lm)

min min{mum

mm millimeters

m/s meters per second

e megawatts

NEMA National Electric Manufacturers Association
NESC National Electric Safety Code

No. : number )

0A oil-immersed, air-cooled transformer

0A /FA oil~immersed, air-cooled/forced-air transformer
psi pounds per square inch

Q £low

RMB ,' root mean square

rpm _ revolutions per minute

sec seconds

sym symmetrical

T &D transmission and distribution

Usa United States of America

US AID/A United States Agency for International Development

WK2 {or WRZ)

in Afghanistan

rotating moment of inertia
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CHAFTER I
INTRODUCTION

1.1 PROJEGT DESCRIPTION

The Kajakai Hydroelectric Power Project under consideration in this
report consists of: a powerhouse at the existing Kajakai Dam, an intake
structure and shaft connecting the intake structure with the existing
divérsion tunnel, a tunnel plug and penstock, as well as a switchyard,
115 miles of fransmission line and Kt-wo substations, one in Kandahar and

one in Girishk,
The preliminary design of the project is based in general on the ‘'Loan

Study Report'' prepared by R.W. Beckand Associates in.January 1967 and

submitted to the U,S, Agency for International Develogment;

1.2 SCOPE OF WORK

This report summarizes the data that will be used as the basis for the

design of the project and presents preliminary drawings showing con-

ceptual design, location and paramete‘rs. of structures. It also includes

hydraulic data, capacity and characteristics ofmechanical and electrical
equipment, and design stresses. Data relating to subsequent phases of
development are also included, where they are relevant to the present
contract, which covers Phase IA‘ (installation of two 16,500-kw units and
provision of space for a third 16,500-kw unit). Phase IB (insi‘:allation of
the third 16,500-kwunit), Phase II {installation oftwo 25,000~kwunits) and
Phase III (installation of two additional 25,000-kw units) are for future

development of the project.
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CHAPTER II
SCHEDULES FOR IMPLEMENTATION OF THE PROJECT

To coordinate the activities involved in field investigations, design,.en-
gineering, procurement, and construction and to planthe implementation
of the project, the following schedules, whichareincluded in Appendix A,

were developed:

Design, Construction and Procurement Bar Schedule - Figure A-1,

e CPM Schedule for Design, Constructionand Procurement - Figure
A-2,

e Schedule of Procurement for Major Permanent Equipment - Table

A~1,

e Preliminary Financial Plan - Table A-2,

As shown in Fiputes A-~I and A-2, the duration of the project, through
completion of construction (but not including 10 months of power plant
operation), will be 48 months, The tliming of several of the activities in-
volved in project implementation is critical in keepi'ng the overall cost
of the project as low as possible, Delays in these activities will result

in higher project costs.

One critical activity is advertisement for bids onthe turbines. Because
of the relatively long time necessary for fabrication and shipment, the

call for bids on this equipment should be advertised at the earliest pos-

sible time,

Another critical activity is advertiserment for bids on the intake gate.

Because there are only two times during the scheduled duration of con-
struction when the reservoir can be lowered sufficiently to allow work

on the intake structure, and because the reservoir cannot be lowered to

i

-1


http:design,.en

Gl e me G pE 08 DN e S B O

s ~ _.
m i m‘

.
k]
oy

the required elevation of 994.0 in extremely wet years, the intake gate

" should be available for installation at the -end of the first dry season.

Therefore, early bidding is necessary.,

A third fgctor that will affect the cost of'thé project is the time of vear .
when the bids for the general constructfon contractare advertised, The
results of studies made inthe U,S.A. have shown that morée favorable bids
can usually be obtained in the winter than at other times of the year.
Although, according to the CPM schedule (Figure A-2); the general con-
struction bids will not be opened during the most favorable time of the
year, a 2- or 3~month delay in the project will shift the bid opening into
the most unfavorable time of the yvear. As a result, the bids might be
10% higher, thus increasing the cost of the project by approximately US
$1,000,000. In addition, a delay of more than 3 months would cause the
contractor to miss a dry period, whenthe reservoir could be drawn down
to the required elevation,thus delaying construction another 5 or 6

months, At the present construction costescalationrate of 9 to 10% per.
year, the project cost would be increasedby approximately an additional

$600,000, making the total increase US $1,600,000,

The part of the CPM schedule referring to construction is tentative and
limited to the principal activities. After award of the contract, the
general contractor will prepare his own, more detailed CPM schedule

for construction. This master schedule will be revised as required..

To keep construction time to a mini:ﬁu;n, separate bid documents will
be prepared for the major pieces.of permanent equipment, such as
turbines, generators, transformers, valves and gates, and this equip~-
ment will be purchased by ABM, The call for bids for this major equip-
rment will require alternative bid prices for delivery by the manufacturer
to Karachi or Khorramshamzr. The general contractor will select the

port desired and will be responsible for the transportation to the jobsite.

I1-2
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Table A-1 shows the schedule of procurement for this equipment, Equip-
ment that does not require long mz;nufacturing fime will be pur-

chased by the general construction contractor.

The Preliminary Financial Plan (Table A-2) shows the estimated quar-

terly disbursements for major equipment and construction items for

the duration of the project. This table will be revised periodically, as

actual bid prices become available,

II-3
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3.1 METEOROLOGIC DATA

CHAPTER III
BASIC DATA

The following information was collected from an observation station lo-

cated on the left bank ofthe Helmand River about 2 km dovmstream from

Kajakai Dam:

Temperature: Average daily maximum
Average daily minimum
Maximum

Minimum

Precipitation: Average yearly

3.2 HYDROLOGIC DATA

93,2°F (34,0°C)
52,9°F (11,6°G)
120.0°F (48,9°C)
10.0°F {-12.2°C)

197.8mm (7.8 inches)

Table A-3 shows the monthly and annual inflow to Kajakai Reservoir

for the years 1947 through 1968. This information is based on records

of the Water and Soil Survey Authority of the Royal Government of Af-

ghanistan for the Helmand River in the Kajakai area.

Figure B-2 shows the outlet discharge curves for the 84-inch-diameter

irrigation outlet valves, and the reservoir capacity curve.

1111
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CHARPTER IV
RESERVOIR LOWERING STUDY

As discussed in Chapter VI of this report, the reservoir must be drawn
down to El 994 or lower before the intake tunnel shaft is daylighted and
maintained at or below El 994 during construction of the lower pox.'tion of
the power intake structure. The only means of lowering the reservoir
below the crest of the ungated spillway, at E1 1033,5, is through three
84-inch-diameter, hollow-jet, irrigation release valves in the outlet
works tunnel (the discharge capacity curves for these valves are shown
on Figure B-2 in Appendix B}, The capability of these valves fo lower the
reservoir for the required length of time and the probability that the
reservoir cannot be drawn downtothe required elevation are factors that

rnust be taken into account in design and construction.

A reservoir drawdown study was programmed for the computer to deter-
mine the degree to which the reservoir could have been drawn down
during the 22~year period in which Helmand River flows were recorded,
The monthly inflow records for KajakaiReservoir for the 22~year period
1947 to 1968 are given in Table A-3. In the drawdown study, the monthly
inflows were routed through the reservoir, Thethree irrigation release
valves were assumed to be in the full open position during the entire
drawdown period (when the reservoir was above El 994). The results of
the study indicate that in an average year the reservoir could have been
lowered to E1 994 and maintained at .or below El1 994 for 4 months, from
about December 15 to March 15,

Figure A~3 shows the variations in the water surface level determined
from the study., It can be seen that during the wetlest year of record
(1957/1 958) the reserv;air could not have been lowered to El 994, 1t can
also be seen that in 16 of the 22 years of the study the reservoir would

have been filled so that spill would have occurred over the spillway.

Iv-1
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CHAPTER V
PROJECT CHARAGCTERISTICS - DESIGN CGRITERIA

5.1 HYDRAULIC DATA

A. Prior to Installation of Spillway Gates - The following data apply to

the initial development (Phase I) of the project, with three 16,500-kw

units:

1, Reservoir elevation meters feet

Max. operating water surface (crest

of ungated spillway) 1033,5 3390
Min, operating water surface ’ 1012.0 ; 3319
Min. actual operating water surface 1008,0 3306

2, Tailwater elevation meters feetl
Normal tailwater (three 16,500-kw units) 62,8 3158.0
Min, tailwater (one 16,500-kw unit) 962.5 3157.0
Max, tailwater (8496 CMS) (300,000 CFS) 973.0 3191.0

3. Reservoir storage MCM ac-ft
Gross storage (El1 965.0 - 1033.5 m) 1844 1,495,000
Dead storage (El 965.0 - 1008.0 m) 543 440,000
Usable storage for power (El 1012,0 )

1033.5 m) 1166 945,000

V-1
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4, Gross head

B. After Installation of Spillway Gates - The following data apply fo

Max. head (El 962.5 - 1033.5 m})
Min, operating head (El 962.8 -~ 1012,0 m)
Min, actual head (EI 962.8 - 1008.0 m)

Flow through turbines

Max, discharge through one 16,500~kw
unit
Max, discharge through three 16,500-kw

units

the ultimate {Phase IT and IIT) development of the project, with the ad-

dition of four 25,000-kw units:

1.

Reservoir elevation

Max, operating water surface
Min. operaling water surface

Min. actual operating surface

Tailwater elevation

Normal tailwater (three 16,500-kw
units and four 25,000-kw units)

Normal tailwater (ultimate development}

Min. tailwater (one 16,500-kw unit

Max. tailwater (8496 GMS) (300,000 CFS)

meters

71.0
49.2
45,2

38.5

meters

1045.0
1012.0
1008.0

meters

963.8
963.3
962.5
973.0

232
161
148

CEFS

1042

3126

feel
3428

3319
3307

feet

3161
3160
3157
3191
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3., Reservoir storage

Exrsbing

Gross storage (El 965,0 - 1045.0 m)

Dead storage (El1 965.0 - 1008,0 m)

Usable storage for power (El1 1012.0 ~
1045.0 m)

4. Gross head
Max. head (E1 962,5 - 1045,0 m)
Min. operating head (E1 962.8 - 1012.0 m)

Min, actual head (El1 962.8 - 1008,2 m)

5. Flow through turbines

Max, discharge through each 25,000~kw
unit

Max. discharge throﬁgh all four
25,000~kw units

5.2 PENSTOCK AND TUNNEL VELOCITIES

A, Intake Shaft - diameter 7.0 m (23 ft),

concrete lined

Initial development with two 16,500-kw
units (Q = 59 CMS)

MCM ac-f

1,856 1, #3000

2837 2,300,000
543 440,000

+

2159 1,750,000

meters feet
82.5 270
49,2 161
45,2 ~ 148,
CMS CGIFS
44.5 1570
178 6280

Max, Velocity (at

max. turbine output)

m/s_ ft/s
1.5 4.9



Initial development with three 16,500~-kw
units (Q = 88.5 CMS)
Ultimate development with three 16,500-
kw units and four 25,000-kw units
{Q = 266.5 GMS)

B. Power Tunnel - unlined, horseshoe, diametexr

10,5 m (34,6 ft)

Initial development with two 16,500-kw
units (Q = 59 CMS)

Initial development with three 16,500~kw
units (Q = 88.5 CMS)

Ultimate development with three 16,500~
kw units and four 25,000-kw units
(Q = 266.5 GMS)

C. Penstocks

1. Phase I Penstock - diameter 3,6 m (11,8 ft)

With two 16,500-kw units (Q = 59 CMS)
With three 16,500-kw units {Q = 88,5 CMS)

2. Phase II and III Penstock - diameter 4.9 m
(16.2 ft)

With four 25,000~-kw units (Q = 178 CMS)

Max. Velocity (at

max, turbine output]

‘mfs

2.3

6.9

0.65

0.97

2,9

5.9
8.8

9.4

ft /s

7.5

22.6

2.1

3.2

9.5

19.4
28.9

30.8
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5.3 POWER PLANT AND TRANSMISSION SYSTEM CHARAG TERISTICS

A. Generators

lu

Phase 1

Number installed
Phase 1A
Phase IB
Phase I total
Rating at 60°C (temperature
rise with cooling water not
to exceed 20°C)
Maximum continuous rating
Power factor
Rated power output
Maximum power ocutput
Frequency
Speed
Rotation
Rated voltage
Type of suspension
WRZ

(WK*)

Phases II and III

Number installed
Rating at 60°C (temperature
rise with cooling water not

to exceed 20°C)

20,625 kva
23,725 kva
80%
16,5 mw
19,0 mw
50 Hz
300 rpm
Clockwise
13,8 kv
Conventional
6 2
1.8 x 10 1b-ft
3 2
(0.304 % 10” kg-m")

18

31,250 kva

N\



Power factor
Rated power output
Frequency

Speed

Rotation

Rated voltage

WR*

(WK %)

80%

25 mw
50 Hz
250 rpm

Clockwise

13,8 kv

4.6 x 10° 1b-ft

(0.556 x 103 kg—mz)

2

B. Generator Switchgear (Installed in Phases IA and IB only)

Number installed
Phase TA
Phase IB
Phase I total

Continuous current rating.

Bus
Breakers
Interrupting rating

Rated voltage

C. Transformer Banks

1. Phase I

Number installed
Phase TA
Phase IB

Unit rating (1 phase), OA/FA

Rated voltage of windings

(1 phase), HV /L.V

2 breakers
1 breaker

3 breakers

3,000 amp
1,200 amp
500 mva

13,8 kv

Three l-phaseunits
One l-phase unit (spare)

18,000/24,000 kva

93,2/13.8 kv
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BIL class

HvV

HYV neutral

Lv
Frequency
Bank connection, LV /HV
Bank rating, OA/FA
Bank voltage, LV/HV

Location

2. Phases II and III *

Number installed

Bank rating, OA/FA
D, Turbines
1., Phasge I
Number installed
Phase TA
Phase IB

Phase 1 total

Best efficiency (guaranteed)-

Required output

650 kv

150 kv

110 kv

50 Hz .
Delta/grounded wye
54,000/72,000 kva
13.8/161 kv

On transformer deck

outside powerhouse

4 Banks
23,700/31,500 kva

2
1
3

' Not less than 90% at

net head of 65.5 m- ,
15,300 BHP at net

head of 49.2 m and

with efficiency of

not less than 8‘7%

—_—
i

* Detailed characteristics not included in the scope of the present

project.
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Speed

Type

Rotation

Elevation of distributor

centerline

Phases II and III

Number installed

Best efficiency (guaranteed)

. Required output

Speed

Type

Rotation

Elevation of distributor

centerline

E. Governors

Type

Wicket gate closing time

Phase TA
Phase IB

300 rpm
Francis

Clockwise

962,0 m (3155 ft)

4

Not less than 90% at
net head of65.5m

21,100 BHP atnet head
of 49,2 m and with ef-
ficiency of not less than
87%

250 rpm

Francis

Clockwise

962.0 m (3155 ft}

Cabinet type, hydraulic

60 sec
60 sec



F, Turbine Shutoff Valves

1. Phasel

Number installed
Phase IA
Phase IB
Phase I total

Type

Diameter

Closure time

2, Phases Il and III

Number installed
Type
Diameter

Closure time

G. Pressure Regulator Valves

1, Phase 1

Number installed
Phase 1A
Phase IB
Phase I total

Type

Diameter

Opening time

2

1

3

Butterfly

2.6 m (102 in.)

3 min

4
Butterfly
3.2 m (126 in,)

3 min

2
1
3
Howell-Bunger
1.22 m (48 in.)

3 sec
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2. Phases II and TII

Number installed
Type
Diameter

Opening time

H. Transmission Line {Phases IA and IB only)

Rated voltage
Number of circuits
Conductor type
Conductor size
Insulation
Suspension
Strain
Maximum span

Lioading district (NESQ)

4
Howell-Bunger
2.36 m (60 in,)

3 sec

161 kv

1

Flamingo
666.6 mem

Eleven 5-3/4-in. discs
Twelve 5—3/4-—111. discs
365 m (1,200 ft)

Light

I. Switchyard and Substations (Phases IA and IB only)

1. Kajakai Switchyard

Incoming circuits

Cutgoing circuits

HV switching equipment
Number

Interrupting rating

Girishk and Kandahar Substations

Incoming circuits

Outgoing circuits
Girishk
Kandahar

O
S
®

One 161 kv
Cne 161 kv

1
4,000 amp {RMS-sym)

One 161 kv

One 44 kv
13,2 kv
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HV switching equipment
Number
Interrupting rating

LV switching equipment
Number
Interrupting rating

Transformer banks
Number instalied

Girishk
Kandahar

Unit rating (1 phase), QA/FA

Girishk
Kandahar
Rated voltage of windings
(1 phase), HV/LV
Girishk
Kandahar
BIL class
HV
HV neutral
Lv
Girishk
Kandahar
Frequency
Bank conneclion, I—IV/LV
Bank rating, OA/FA
Girishk
Kandahar

Rated voltage of bank, HV /LV

Girishk
Kandahar

1
4,000 amp (RMS-sym)

500 mva

Three l-phase units

Three l-phase units

2,500/3,125 kva
7,000/9,333 kva

93,2 /44 kv
93.2/20 and 13.2 kv

650 kv
150 kv

250 kv
150 kv
50 Hz
Ground. wye /delta

7,500/9,375 kva
21,000/28,000 kva

161/44 kv
161/20 and 13.8 kv
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LYV neutral grounding transformer,

three-phase, zigzag (Kandahar

only)
Gontinuous rating (price ‘
equiv) ’ 2,400 kva
One min rating 24,000 kva
Rated voltage 13.8 kv

5,4 STANDARD DESIGN CODES AND ALLOWABLE STRESSES

The following design standards will be used for design and construction

of the powerhouse and, appurtenant structures.

A, Standard Design Codes

ACI - Manual of Goncrete Practice.

AISC - design, fabrication and erection of~ structural steel for
buildings.

Uniform Building &:ode, latest edition.

ASME - boiler and pressure vessel codes,

ASTM - test methods,

IEEE - design and test codes.

ANSI ~ standards for materials and equipment,

NEMA - electrical manufacturing standards.

NESG - safety code for power transmission and distribution.

B. Design Loads

1. General - Structures will be designedto sustainthe maximum dead
and live loads to which they may be subjected, including erection loads
occurring during construction and all loads arising from earthquakes,

winds, hydrostatic pressures and similar causes.
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2.Dead loads - Dead load is the weight of a structure, itself, in-
cluding walls, floors, roofs and all other permanent construction and
fixed equipment., It is computed from the weights of the materials com-

posing the structure and its p.e:rmanent equipmént.

3, luive loads - lLiive load is the weight ofthe machinery, equipment,
stored materials, persons or other moving objects, cranes or other
handling devices and their loads, impact ioads-,'w-ind loads, construction

loads, earthquake loads and loads due to maintenance.

4, Roof live loads - The roof of the powerhouse will be designed for
a live load of 100 kg/i'n2 (20 ib per ftz).

5, Wind load - The structure will be designed to resist a wind load

of 100 kg/m'2 (20 1b per ftz) of projecteci area from any direction,

6, Seismic loads - The, structure will.be designed to resist a hori-

zontal seismic load of 0.10 g.

7. Hydrostatic loads - The structure will be designed to withstand

full hydrostatic loads, including uplift,

8. Combined loading

£

o Dead load ¥ live load Yimpactload® hydrostatic load ¥ earth load.

No increase in permissible working stresses.

o Loading described in (1) above, i)lus any one of the following
loads: wind load, seismic load, temperature-change load. Allow

a 33% increase in permissible working stresses,
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e Loading described in (1) above, plus seismic load and tempera-
ture-change load combined, Allow a 50% increase in permis-

sible working stresses,

C. Concrete Characteristics

Unit weight 2,400 kg/m?’_ (150 1b/ft3)

Modulus of elasticity _ 210,000 kg /r’
(3,000,000 psi)

Poisson's ratio n 0.20

Goefficient of thermal expansion 5.6 x 10_6

Minimum compressive strength at 28 days:

Class "A'' (for all structures exposed
to weather or submerged and all struc-
tural members, including slabs,
beams., girders, walls, columns, cor-

bels and generator pedestals) 210 kg/cmz {3,000 i)si)

Class "B'" {for.all unexposed mass
concrete, heavy unreinforced footings
where mass and not strength is the

primary consideration) 175 kg/cmz {2,500 psi)
i 2
Class ""C" (for backfill mass concrete) 140 kg/cm” (2,000 psi}
Thickness of concrete cover for steel rein-
forcement (not less than the diameter of

the reinforcing steel):

For surfaces in contact with the ground,

submerged surfaces and surfaces ex-

posed to the weather 7.5 cm (3 in.)
For beams, girders and columns 3.8 cm (1-1/2 in,)
For walls and slabs 1.9 cm (3/4 in.)
V-14



CIHAPTER VI
PROJEGT DESGRIPTION

6.1 INTAKE STRUCTURE

The power intake will be located on the left abutment approximately 150
meters upstream from the crest of the dam. An access road will run
from the dam crest (E1 1050) to the intake (E1 1058), One advantage of

locating the intake platform 8 meters high'er'than the crest of the dam

‘ is that less rock will have to _be excavated for the road.

Most of the excavation for the intake was done at the time the dam was
built to minimize the time required for constructionof the intake struc-
ture with the reservoir lowered, To estimaté the time during which the
reservoir can be drawn down and maintained at E1 994.0 (sill elevation
of the intake), or below, a study was made using data on inflow to the
reservoir from 1947 to 1968, as described in Chapter IV of this report.
The intake will have one fixed-wheel gate, which will be used on'l}r if
repairs are necessary inthetunnel or penstocks. The normal operation-
al closure will be performed by individual butterfly valves for each unit
of the powerhouse. Since the gate will perform the function of a stop-

log, stoplogs will not. be provided,

To minimize the construction time of the intake, which is one of the cri-

tical components of the project, the structure will be simpliefied by:

e Using one large gate instead of two smaller gates, thereby permit-

ting savings in both time and cost.

o Using fixed steel panels in fabrication of the trashrack structure,
thus eliminating the structure usually required above the trash-

racks to remove and clean them,
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The trashrack structure will be designed with sufficient net area to en-
sure a maximum velocity of 1,0 m/s. Since Kajakai Reservoir is es-
sentially free of debris and the intake is at a considerable depth, no pro-
blem of trash accumulation is anticipated. Therefore, the trashracks
will be designed to attain full working stressunder the minimum recom-
mended head differential of 5 feet. However, the supporting members
will be designed for twice this head, or 10 feet. As protection égainst"
corrosion, all of the structural steel in the trashrack struéture \‘vill be

coated with coal tar epoxy resin,

The intake gate will be served by an electrically operated drum hoist
with sufficient capacity to open the gate under balanced pressure., The
hoist will be located above the intake,atEl 1058, Under normal operat-
ing conditions, the gate will be stored above the tunnel entrance and
raised and lowered at constant speed. A dial atthe hoist will indicate the

gate position at all times. It will be possible to effect emergency gate

‘lowering either from the powerhouse or at the hoist. For inspection or

repair ofthe gate, as well as for initial assembly, an enlarged area will be

provided in the upper part of the intake structure entirely above the

maximum water level in the reservoir, as shown on Figures B-6 and

B-7.

6.2 POWER TUNNEL AND PLUG

A b0-meter-long, 7-meter-diameter, inclined shaft will connect the in-
take structure with the existing 10.5-meter~diameter, unlined, horseshoe-
shaped diversion tunnel, which will serve as the power tunnel. Because
the rock formation is sound and the maximum water velocity will be
only 2.9 m/s in the ultimate development, the existing tunnel will not be
lined, However, prior to the start of Phase II construction, this tunnel
should be inspected, and if any areas show evidence of erosion, those

areas should be lined with concrete.
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" Because of its proximity to the reservoir and the upstream end of the

existing plug portion of the tunnel, the intake shaft will be lined with
concrete, The lining will minimize friction losses in the shaft, where

at ultimate development the maximum water velocity will be 6.9 m/s.

During excavation of the intake shaft, rock bolts will be used, as re-
quired, in the portal area and at the tramnsition between the shaft and
the tunnel. The concrete lining, which will be prestressed by grouting,
will .be designed to withstand the grout pressures. The 1-ining will be
reinforced to enable ’it to resist tensile stresses, which will exceed the
compressive stresses resulting from the prestressing, and to prevent
major cracks from forming in it. Because the tunnel is quite close to
the ground ‘surface, it will not be possible to raise the grout pressure
enough to compensate for all of the hoop tension. On completion of the
three~stage grouting operation, drainage holes will be drilled through
the lining into the rock., Thisdrainage will tend to alleviate any hydros-
tatic pressure that may build up behind the lining when the intake gate

is closed and the tunnel emptied.

The intakes for the penstocks will be located in a concrete plug placed
in the tunnel, approximately 100 meters from the downstream end. Two
steel pipe sleeves, one 3.6 mefers in diameter and the other 4.9 meters

in diameter, will extend through the plug. The smaller sleeve will be

- coupled directly to the Phase I penstock, while the larger one will be |

capped for f}lture connection with the Phase IIpenstock, The tunnel will
be subjected to a maximum hydrostatic pressure of 75 meters at maxi~
mum water level in the reservoir, all of which must be resisted by the
surrounding rock. The rginimum rock cover for the tunnel (50 meters)
oceurs at the plug. The safety factor at this minimum cover is 1.7,

which is sufficient to ensure that no lifting of the rock will occur,
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6.3 PENSTOCKS

To minimize the construction cost,“ especially during Phase I, 8.8 m/s,
which is close tothe 30 ft/s recommended by t1:1e U.S. Bureau of Reclam-
ation, was adopted as the maximum velocity, This relatively high vel-
ocity malkes it possgible to reduce the number of penstocks from the
previously proposed three-penstock arrangement to a two-penstock
arrangement (as shown on Figure B-6), which will be much simpler to

construct.

It will not be necessary to enlarge the existing tunnel, and for Phase I
a 3.6—meter—<§iameter penstock (instead of the previously proposed 4,2~
meter-diameter penstock) will be sufficient. The higher velocity will
result in somewhat greater friction losses in the smaller penstociz than
there would be in a larger penstock. However, these greater friction
losses will be significant only at maximum discharge, which will
occur when the head is approximately the rated head of 65.5 meters and
all three units are operating, Whenthe head is greater than 65.5 meters,
smaller discharges will be required and the friction losses in the pen-

stock will therefore be smaller.

A walkway will be provided above the Phase I penstock in the tunnel, at
an elevation of approximately 967.0, whichis above the maximum record-
ed tailwater level (El 965.6). A concrete anchorblock will be placed
around the 30-degree bend in the penstock at the tunnel portal. This
block will be large enough to absorb the hydrostatic and hydrodynamic
forces resulting from the bend, To keep tailwater from entering the
tunnel, the tunnel entrance will be closed, partly by the anchor block and
partly by a temporary concrete wall, Since a considerable amount of '
water may seep into the tunnel through thetunnel walls, a éirainpipe will

be provided to convey this water to the sump in the powerhouse.
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Qutside the tunnel, the penstock will be encased in concrete, and back-
fill will be placed behind the powerhouse up to El 973.0 or 974.0.
Downstream from the tunnel, the 3.6-meter-diameter penstock will

trifurcate into three conduits, each 2.6 meters in diameter,

The penstock will be designed'for the maximum hydrostatic pressure
increased by the nominal amount of 10% to account for water hammer,
with stresses not to exceed 18,000 psi. This small allowance for water
hammer will be possible because pressure relief valves wili be ins-
talled with the units in the powerhouse, The decision to use pressure
relief valves instead of a surge tank was made because: 1) pressure
relief valves are more economical and 2) if a surge tank were used,
it would have to be built during Phase II (since funds are not available
during Phase 1), and power production at Kajakai would have to be shut
down completely for 2 to 3 months while it is being built, Since Kajakai
will be the main source of power for the area, and since a substitute
source of power with comparable capacity is not available in the area,

the surge tank solution was found to be impractical.

A high-ductility, low-carbon steel, such as ASTM 2855, Firebox qua-
lity, will be used in fabrication of the penstock, and the penstock will
be painted with a protective asphaltic coating. A penstock and tunnel
filling line will be installed to connect the existing outlet works with

the penstock.

6.4 POWERHQUSE .

As recommended in Beck's 1967 report, the first phase of the develop-
ment of the powerhouse will include the installation of two 16,500-kw
units, with provision for the installation of a third 16,500-kw unit at a

future date, Characteristics of the Francis turbines, the generators
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and the Lransformers are given in Chapter V of the present report. The
general layout of the civil, structurai,mechanical and elecfrical featdres

of the powerhouse is shown on Figures B-9 through B-~13,

The powerhouse will be located as close to the tunnel portal as possible
while still allowing enough room between the powerhouse.and the portal
for the Phase I penstock bifurcatioﬁ, future penstocks, and a wehicle
turning area. Future extension of the powerhoise to house four 25,000-
kw units will be taken into consideration in the design of the Phase I
powerhouse, not only with respect to the location, but also with'respect
to the structural and equipment layouts. To prevent the backfill behind
the Phase I powerhouse from infringing on the future construction site
for the future powerhouse extension, a 20-meter-long retaining wall
extending to the penstock anchor block at the tunnel portal will be built
during Phase I,

The powerhouse will be of the indoor type, Since structural steel is not‘
available in Afghanistan and ‘would have tobe imported and fo make max-
imum use of the materials available in Afghanistan, the superstructure
will be designed of reinforced concrete. A powerhouse crane and ser-
vice bay for use in Phases I, II and III will be provided. The end wall
of the powerhouse, between the Phase I and Phase Il structures will be
built of concrete blocks above the maximum water elevation (972.0) and
of concrete, as thick as required to withstand water pressure, between
El 972.0 and E1 969.0. To avoid dividing the genera‘tor room in Phases
II and III, the entire wall will be designed so that it can be removed,
without interference with the structure, when the powerhouse is extend-

ed,

A, Mechanical Systerns - The mechanical systems plahned for the

powerhouse will provide water, oil, compressed air and drainage for

the generating units and the building.
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e The penstock will supply raw water for the cooling systerﬁs, ge-

nerator fire protection system, plant service system and domestic
water system. An independent cooling water’ systemn will be

provided for each generating unit,

Collapsible rubber tanks, pumps, filters, associatedhoses, valves,
controls and instruments will be provided for handling, transfering,

purifying and pumping the transformer oil and lubricating oil.

Compressed-air hose connections will be installed in the machine
shop area and throughout the plant for operation of air tools and
the generating-unit brake system. The compressed air system
will comprise two air compressor units, air receivers, pressure-
reducing valves, pressure switches and alarms, piping and valves.
The piping will slope sothatcondensate canbe collected and drain~

ed into gutters in the floor.

The heating and ventilating system will furnishfreshair from out-
side to all plant rooms and galleries. The toilet and janitor rooms
will have independent air exhaust systems, which will discharge to
the plant exterior. The plant willbe heated by electric duct heaters
or unit heaters, which will be controlled by thermostats in each
room. The system will consist of fans, washable air filters, duct
work, duct heaters, unit heaters (where required), louvers, dam-

pers, damper motors and electric controls for automatic operation.

The powerhouse will be equipped with a traveling bridge crane. A
single trolley on the bridge will have a 150-ton hoist and a 50-ton
auxiliary hoist, This crane will handle the assernbly and main-
tenance of the generating unit, the installation and removal of
turbine shutoff wvalves, and miscellaneocus plant services, An

operator's cab on the bridge will house the crane controls, A
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gantry crane on the downstream side of the plant deck will handle
the tailrace gates, This crane will not have a gantry drive me-
chanism; cach gantry truck will be provided with pulling eyes to
effect crane travel with rated load, Hoist controls will be instal-

led on the crane gantry.

Drainage and unwatering systems (for inspection and/or removal
of the turbines) will be designed to permit the unwatering of each
unit independently., The draft tube and floor gutters will drain by
gravity to the plant sump. Water that accumulates in-this sump
will be pumped out to the tailrace by vertical turbine pumps.,
Pump operation will be automatic, actuated by a float switch in
the sump. The system will consist of pumps, controls, alarms,

piping and valves.

Raw water for domestic use will be tapped from the penstock,
chlorinated and stored in a holding tank. Waste water sewage from
the plumbing fixtures will drain by gravity to the basin of a sewage
ejector pump. A float switch on the basin will actuate the pump at
predetermined levels, Sewage will be pumped to a septic tank
outside the plant, After a detention period the fluids from the
septic tank will be discharged into the soil outside the tank through
a system of open-joint piping and/or a seepage pit, The plumb-
ing system will consist of plumbing fixtures, sewage ejector pump,
septic tank, chlorinator, valves and related piping, and necessary

electrical controls.

The machine shop and maintenance equipment willbe located on the
generator floor adjacent to the tool storage room. The primary
purpose of this equipment is to provide facilities for repair, fa-
brication and reconditioning of small machine parts andtools. The

equipment, which will be electrically operated, will consistprima-
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rily of a bench lathe, pedestal drill, pedestal grinder, pc;wer hack-
saw, anvil, arbor press, arc welder, pipe vise, machinist's vise,
oxyacetylene welding unit, benches and cabinets. Hand tools will
be stored in the tool room. They wili include mainly air-operated
tools, such as grinders, chisels, chipping hammets and drills,
Miscellaneous tools will be provided for pipe threading, jacking,
pulling, hammering, machine leveling, tapping, clamping and
similar operations. [Facilities for storing and shelving these
tools, as. well as spare parts for the various plant equipment, will .

be provided in the tool room.

B, Electrical Systermms ~ The electrical systems planned for the power-

house will serve-two major functions:

o Switching and control of the main power generated and fed into

the transmission system.

e Supply and control of station service power necessary for oper-

ation of station auxiliaries and power plant services.

N

l. Main power scheme - The main power switching scheme for the

powerhouse and swithyard, which is shown on the Main One-Line Dia-

gram (Figure B-14) is described below:

e The output of all three generators (the two initial 16,500-kw units

Bl SN N

EN O

and the future 16,500-kw unit) will be placed on a common 13,8~

kv generator voltage bus,

o The generating units will be synchronized onto the bus or taken

out of service through individual air circuit breakers.

@ A bank of three single-phase transformers will be connected di~
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rectly to the generator voltage bus and stepup the generated power

from 13.8 kv to the transmission voltage of 161 kv,

A nonsegregated-phase bus system, 13,8 kv witha continuous rating

of 1200 amp, will connect the generators with the 13,8-kv switch-

" gear. A similar bus sy’stem,bu{:havinga continuous rating of 3000

amp, will connect the switchgear with the step-up transformer bank, -

Power for all station service needs will coine from the main leéds
of each of the two initial generating units and be stepped down to
the station service voltage of 380/220 volts through individual 300~
kva, three-~phase transformers. Each of these station sexvice
transformers will be sized to supply 2ll station power needed for

the Phase I (three-unit) powerhouse,.

All equipment has been selected on the basis of the installation of
three generating units, taking into consideration the necessary
capacities, short circuits and required features. All equipment
will be standard, commercially available models, The special

features of some items are listed below:

1) Single~phase step~up transformers will provide the utmost flexi-
bility without the need for a spare standby transformer. In the
event of failure ofa single transférmer, the bank will be operated

open-delta, open-wye, as discussed in ‘detail in Section 6.6.

2) Carrier current equipment willbe providedforrelaying and com-

munication, as well as future high-speed relaying.

3) Distributiontransformers will be providedinthe generator neutral

fo limit faulfs to less than three phases.
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e Protective relaying, as shown on the Main One-Line Diagram, will
be provided to protect the major equipment from damage during

abnormal system disturbances.

& Metering .of essential electrical quantities will be provided fo‘r
startup and shutdown of units, monitoring during 6pe_ration, station
records and commercial revenue records. i

o A detailed power switching scheme for the Phase II and III power-
house expansion of four units is not included on the Main One-Line
Diagram. The initial scheme is such that expansion through the
installation of additional units will be feasible. One possible

expansion scheme is shown on the Main One-Line Diagram.

2, Station service power scheme - All low-voltage station power

required for the powerhouse will be supplied by two station service
transformers fed directly from the generators. <The complete station
service power system, which is shown on the Auxiliary Power One-

Line Diagram (Figure B-15), is described below:

e Air circuit breakers will be provided in the secondary circuit of
the station service transformers, and the supply will be placed on
a common 380/220 volt, thrée—phase, four-wire bus. An emer-
gency station supply will be connected through a circuit breaker
to the main station bus. The breakers will be interlocked and
arranged so that only one station power souce at a time will be
connected to the bus., Under normal operating conditions the
station service supply will come from generating unit No. 1 or
No. 2. In the event of the loss of this supply, an automatic trans-
fer scheme will transfer the station supply to the other normal
supply. A diesel generator will supply critical station power
during complete loss of normal station supply or for startup of

the powerhouse under "black'' conditions.
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o Separate feeders from the station s;rxfice bus will Sup}l)l}lr the
auxiliary power needs of each of the turbine-generating units
Other feeders will supply power to the station auxiliaries,
heating and ventilating equipment, switchyard and intake struc-

fure area,

e Distribution panels will be provided for protection and switching
of feeders to auxiliaries for the turbine-generating units and
station auxiliaries, Four separate panels will be provided initial-
ly. Individual motor starters and controls willbe installed nearby
or within the respective equipment, such as governor oil pumping

unit, heating and ventilating centers, etc,

6.5 SWITCHYARD

The switchyard willbe located approximately 200 meters behind the
powerhouse, Sufficient area will be leveled at about El 990 for the
initial structures and equipment to be installed at the switchyard, The
switchyard will be surfaced withgravelandifenced for security purposes,

with appropriate nolices posted,

Overhead lines from the step~up transformer bank on the powerhouse
deck will terminate at a steel box structure located at the switchyard,
All 161-kv equipment, including busses, insulators, disconnect switches,
circuit switcher and power line carrier coupling capacitors, will be

arranged under or on the latticed steel box structure.

The outgoing 161-kv transmission line will be terminated at this box

structure with wave traps inserted into the line,
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The switchyard will be expandable for future addition of incoming gene-
ration circuits and transmission lines. Lighting will be provided for
station operation, A complete grounding system will provide for the
safety of the personnel and for the requirements of protective relaying.
Space has beern allocated for the addition of a 161-kv circuit breaker
when the short circuit capacity exceeds the circuit switcher's inte-
rrupting capacity or when the system is interconnected, requiring fast

and definite operating times.

6.6 TRANSMISSION SYSTEM

As discussed in detail in Chapter VIII, preliminary cost estimates and
line performance studies were made to compare the feasibility of se-
veral alternative routes and voltages for the transmission line between
Kajakai, Girishk and Kandahar. The results of these studies indicate
that of the alternatives studied Alternative 2A is the most feasible, Tt
consists of one continuous, single-circuit, 161-kv, 666,6-mcm ASCR
line, which runs first along the Kajakai-Girishk road and then parallel
to the Girishk-Kandahar highway. The total length of the line is 188
km. At approximately 72 km from Kajakai there is a 12-km tap to

Girishk. The fcllowing discussion refers to Alternative 2A,

A, Design Details ~ Alternative 2Afeaturesthefollowing arrangements,

specifically aimed at reducing the initial cost without affecting the

reliability of the system or its functions.

1. Elimination of overhead shield wire - Data on the isokeraunic

level of the Kajakai area were obtained from the Director of Metereology
of Kandahar Airport. Since these data indicate that the isckeraunic
level of the area is about 5, use of continuous overhead shield wires

was eliminated., However, additional lighting protection of terminal
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equipment will be provided by means of overhead ground wires radiat-
ing out for approximately 1.6 km from the power plant and each step-
down substation. This practice hasbeenfollowed by several utility com-
panies on the Pacific coast of the United States, where the isokeraunic
levels are comparable. Specialists in this field were consulted and
the conclusion was reached that elimination of shield wires for radial
lines using steel suppoérts is feasible. This practice has been followed
for up to 500-kv radial lines. The number of outages due to lighting
discharges is five times greater for lines without continuous shields
than for lines using shield wires. This is approximately 2 per year
per 100 miles (161 km) of line. However, the extent of damage because
of direct lighting stroke is not increased by elimination of shield wire.
Some of the utility companies consulted use the single-shot, rapid
reclosing of such lines only to maintain continuity of service. Direc-
tional ground overcurrent relays (instantaneous elements) are used
for protection against ground faults (230-kv lines), Some utility com-
panies recognize that certain economic and operational advantages can
be obtained by eliminating shield wires., Tower grounding resistance
is a less critical requirement when shield wire is eliminated, although
some utility companies still use 25 ohms per tower to reduce excessive

step voltage levels,

2, Switching scheme - A three-phase, 161-kv circuit switcher will

be provided at each terminal for normal energization or de-energization
and isolation of the transmission line in case of line faults or station
internal faults. The switcher will be capable of interrupting 4000-amp
faults. Its tripping and reclosing times will be slightly longer than
those of a circuit breaker, but will be fully acceptable for a radial
system. At Kajakai, the scheme adopted will isolate the line in case of
ground faults by tripping generator breakers and then opening the
switcher if the first reclosing is not successful, In the case of phase

faults (without reclosing), the switcher will trip first, The switcher
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and generator circuit breakers are used as backup device, complement-

ing each other upon failure of the primary device.

3, Transformer connections - All main transformers of the system

will be wye-connected on the high-voltage side and delta-connected on
the low-voltage side. In addition to the usual advantages of such a con-
nection, this arrangement will alsoprovide a source of zéro sequence for
line faults at all three terminals of the line fo ensure positive action of
ground overcurrent relays and isolate the generators at Kandahar or
Girishk from line faults. Another advantage is the reduction in the cost
of main transformers obtained by using gradedinsulation of high-voltage

windings.

4, Substations - Receiving substations are located at Girishk and
Kandahar, the terminal of the 161-kv line. Each of these substations is
designed to step down the transmission voltage and put the Kajakai
generation onto the existing systems at Girishk and Kandahar,

These substations are similar indesigntotheKajakai switchyard. Lines
will be terminated on box-type, lattice structures with grounding, light-
ing and fencing provided. Banks of single-phase transformers will be
provided, without spares. This will allow continuity of service under
reduced capability during emergency situations, when a single-phase
transformer is out of service. Power from the system will be fed into the
Girishk system at 44 kv, and into the Kandahar system at 13.8 kv, with
provisions on the transformer for feeding the future secondary network
at 20 kv, as planned by ABM., One 161;kv circuit switcher and one sec-~
ondary-voltage oil circuit breaker will be installed at each substation,
These devices will be tripped, in addition to the sequence required by

the system, by transformer and secondary bus protective devices.
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Grounding of the secondary system neutral has alreadybeen achieved at
Girishk by the existing generating step-up transformer. Therefore, no

additional equipment will be needed for this purpose.

At Kandahar, agrounding zigzag transformer will be provided to ground
effectively the secondary system neutral, A ti‘e transformer, rated
13,2/3.3 kv, will be installed by others within the contract for improve-
ment of Kandahar distribution systems, prior to completion of the 161-kv
system. This tie transformer does not satisfy ;:he requirement for ef-

fective grounding since its XO/XI ratio is 4,8,

B. Emergency Operation with Two Single-Phase Transformers - Ini-

tially, spare single-phase transformers will not be provided at any of
the three terminals~--Kajakai, Girishk or Kandahar, Assuming that no
more than one single-phase unit will fail at the same time in any one
location, the principle of the open-delta /open-wye scheme was selected
to provide emergency service, with transmittal of power limited to 58%

of the three-phase rating of the transformer bank,

The following steps must be taken to arrange the system for emergency

operation:

@ The faulty transformer and the corresponding-phasetransformers

at other terminals must be disconnected.

@ The 161-kv phase conductor corresponding te the disconnected
transformers must be connected to the neutral bus at each loc-

ation without removing the ground from the neutral bus,
With the generators at Kajakai supplying three-phase, balanced voltage

and current to the 13.8-kv open-delta windings, the current of the 161-kv

line will be neither symmetrical nor balanced, The current of the phase
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reconnected to the neutral bus will be 1.73 times the current 'of either
of the remaining normally connected phases. The phase angle between

this phase and either normal phase will be 150 degrees:

This asymmetrical system will, however, be convertedtoa symmetrical
system at the receiving end open-wye/open-delta bank, The operation of -
lighting arrestors will not be affected. Line protection will be provided
by overcurrent relays (normally used as backup), since the operation
of distance relays will be affected by the unbalanced transmission line

currents,

G. Requirements for Installation of a Third Unit - In the future, in

addition to the third unit and its auxiliaries, the following major equip-
ment will have to be purchased and installed to complete Phase I of the

project:

For all stations:

¢ Spare transformers, one single-phase unit for each location.

For Girishk and Kandahar:

o Gircuit switchers, one for each location.

e Secondary circuit breakers, one for each location.

‘e Main transformer banks, including spare unit, with half of the ini-
tially installed transformer bank capacity, one for each location.

e Secondary capacitor bank for improvement of power factor, at

Kandahar only {if required),
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CHAPTER VII
GEOLQOQGY AND SOILS INVESTIGATION

7.1 KAJAKAI POWERHQUSE

Nine exploratory; core holes were drilled at the powerhouse site to
determine foundation conditions, These drill holes were located so as
to obtain adequate information for use in the design of the units to be
1nsta11ed under the present contract, as well as to provide 1nforrnat1on
on foundation conditions under the entire area that will be required for
ultimate project development. The drill holes were also arranged to
p-.rovide information regarding coffer dam requirements andbest power-

house location. The location of the drill holes and the drill logs are
shown on Figure B-3,

The results of the “geologic explorafion indicate that the area of the
proposed powerhouse is covered with sandy, gravelly alluvium to a
maxXimum depth of 9,30 meters, These alluvial materials are under-
lain by horizontally bedded limestone, At invert elevation the entire
powerhouse foundation will be on hard limestone, which provides an
exceptionally good foundation. A small amount of treatment, such as
consolidation grouting or concr‘ete dental work, may be necessary in
the vicinity of any minor shear zones, that may be uncovered during
excavét.ion. The exact amount of treatmen:t required will be deter-

mined in the field when the foundation is exposed,

7.2 POWER TUNNEIL AND INTAKE

The entire length of the existing power funnel was excavated in lime-

stone. Inspection of this tunnel dowmstream from the plug indicated
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that Lhe prouting done at the time of construction was effective. How-

ever, some seepage was observed from rock joints and shear zones.

The condition ;Jf the rock is such that lining will be required only at
the intake shaft and outlet portal., However, some additional remedial
grouting will be necessary to ensure that the rock will be sufficiently
impermeable under the high water pressure that will be experienced

during operation of the power plant.

Very little construction support will be required in the portion of the
intake shaft that will be constructed under the present contract, In-
spection of rockconditions suggested that rock bolts will be all that will

be needed for protection against local roof fallout,

7.3 TRANSMISSION LINE

Eleven hand-dug test pits, ten power auger holes, five hand auger holes
and four rotary exploration holes were drilled to determine footing and
excavation requirements along the transmission line, Rotary drilling
was done at the Helmand and Arghandab River crossings, where pile
footings will be necessary. The location of the drill holes and the re-

sults of the geologic field inspection are shown on Figure B-4.

The results of this work suggest that rock footings will be required
from km 0+00 to km 2+000 and from km 124460 to km 134860, With the
exception of the Helmand and Arghandab River crossings, the rest of
the transmission line route will cross areas underlain by gravelly
sandy or clayey soil, in which holes for footings can be dug by hand or
drilled with standard auger equipment. In some areas gravelly soils
are very dense and difficult to dig by hand. Moreover, occasional hard

pan or caliche layers up to 2 meters thick will be encountered, but in
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general, holes for footings canbe either hand dug or augered fo the depth
required for tower footings. The only soils encountered that have an
allowable bearing capacity of less than 6 tons per square foot, are dis~

cussed below,

Rotary drilling indicated that both the Helmand and Arghandab Rivers
are basically gravelly streams, with gravels exposed in the active
floodplain. A layer of I to 2 meters of sandy silt covers gravels on
overbank areas. Active floodplains of the Helmand and Arghandab
Rivers, where streamflow velocities are sometimes high enough to
promote scour problems, are approf:imately 1500 and 800 meters wide,
respectively, Natural scour (;hannels in both rivers are on the order

of 3 to 4 meters deep, N
H )

("

Piling will be'required at the major river crossings to protect the foot*
ings against scour in the active floodplains, and to provide adequate
beari_ng capacity in the overbank areas, which are underlain by soft,
silty soil. For design purposes it is assumed that the allowable bear-
ing capacity of the sandy, gravelly alluvial deposits of the Helmand and
Arghandab Rivers is on the order of 4 to 6 tons per square foot. The
allowable bearing capacity of the sandy silts overlyiﬁg the alluvial
deposits rénges from 1 to 4tons per square foot, depending on proximity

to the water table,

A small amount of additional soils exploration will be required, parti-

cularly at the river crossings, after final tower locations have been made.

7.4 CONGRETE AGGREGATE

Two test pits wereduginagravel bar on the Helmand River, 2 km down-

stream from Kajakai Dam in an area that is the most likely source of
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aggregate for the powerhouse. A represcntative sample was preparcd

from these two pits and submitied for grédation analysis to the HACU

' soils laboratory at Chan I-Anjers, Gradation analysis of this sample

showed that about 20% of the Helmand River sand and gravel deposit is
greater than 1-1/2 inche‘s in diamecer, and the deposit is skip or gap
graded in the coarse~sand range. Structuralconcreterequirements may
necessitate the blending c;f coarse sand with the Helmand River gravels
to decrease water requirements and increase workability. Good~quality
coarse sand is available from Sangin Mandeh approximately 38 km
downstream from Kajakai Dam, near the main Kajakai a;:cess road
from the Kandahar-Girishk highway. Except for lack of the coarse
fra-ction, the natural river gravels along the Helmand River are good-

quality aggregate materials.
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CHAPTER VIII
TRANSMISSION LINE ALTERNATIVES

Cornparative preliminary cost estimates and line performance studies
of several alternative routes, voltages and transmission structuretypes
for the transmission of electrical power from Kajakai to Girishk and
Kandahar were made in order to determine the most advantageous sys-
tem. The initial results of these studie.s, particularly with regard to
route selection, were presented in detail in IECO's report of December
1969, entitled '"Kajakai Hydroelectric Power Project - Transmission
Line - Selection of Route'’, These results, updated and supplernented

for the present report, are presented in Tables VIII-2 and VIII-3 and

discussed below.

8.1 ALTERNATIVE ROUTES AND VOLTAGES

The report mentioned above considered six alternatives on either of
two routes, Since three of the alternatives have already been eliminated
from further consideration, the following discussion is limited to two

routes and three alternatives, The electrical performance of the line

is summarized in Table VIII-1.

Route 1 has two sections, both originating at Kajakai. One section goes
to Girishk and the other to Kandahar. The Kajakai-Girishk section,
approximately 88 km in length, generally follows the ex_isting‘Kajakai-—
Girishk road, while the 97 km Kajakai-Kandahar sectioncrosses a remote
area with mountainous terrain. The total length is 185 km, Alternative

1 consists of a 110-kv, 477-mcm. ACSR, single-circuit line that follows
Route 1,
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Route 2 consists of one line going from Kajakai to Girishk along the
existing Kajakai~Girishk road and then continuing from Girishk to
Kandahar along the existing'Girishk—Kandahar highwaj.r, ‘The total length
of this route is 188 km, which includes 20-km tap to Girishk, located

approximately 68 km {from .Kajakai., Alternative 2A consists of a

continuous, lé6l-kv, 666,6-mem ASCR, single-circuit-line that follows
Route 2,

Altermative 2B is the same as Alternative 2A, except that
transmissionis at 220 kv instead of 161 kv,

A, Alternative 1

1. Advantages

© Transmission could be at a lower voltage than would be possible

with either of the alternatives that follow Route 2.

2. Disadvantages

o The construction cost of Alternative 1 would be prohibitively
high because of the necessity of constructing 127 km of access"
road over extremely rough terrain. The only road in the area

. 15 one built b'y Morrison-Knudsen Company, Inc., in the 1950's.
Although this road crosses Route 1 in two places, it does not
‘follow it. For construction and later maintenance of the trans~

mission line, a road following the route is necessary. The

alignment, length and estimated cost of the required road, 127

km in length, were determined by assuming a maximum grade

of 10%, a width of 4,5 meters anda é-inch~thick gravel surface,
which is-the minimum surfacing for an all-weather road, Of
t‘he 127 km, 53 km were assumed to be in rocky terrain and

74 in relatively flat terrain, The estimated cost of this road,

including an allowance for approximately three corrugated-

meatal-pipe culverts per kilomefer, but not including any allow-
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ances for bridges or operation and maintenance, is $24,000
per mile. This cost is not excessive when compared with the
cost of other accessroads inmountainous terrain. For example,
four recent bids for a fire road (which is about the cheai;es.t
type of road} in mountaineous terrain in the Sierra Nevada in
California were $45,QOO,~ $79,000, $A12.1,000 and $158,000 per

mile, respectively,

Accorciing to ABM's experience on existing transmission lines
in Afghanistan, it would be nearly impossible fo police a line’
going through such a remote area as Route 1 and prevent the
.Nornads from practicing one of their favorite pastimes--target

shooting at the insulators on the transmission line,

Although the Kajakai-Kandahar circuit would perform within
tolerable limits during the initial I;hase (two generators at
Ka_jak'éi and 24 mw maximum load at Kandahar},* overali reg-
ulation would become unacceptable after the installation of the
third unit at Kajakai and the growth of the Kandahar load to 36
mw maximum, unless a second circuit were built or multiple
corrective arrangements were made at Kandahar. Moreover,
the ability of the Girishk plant to feed reactive power into the
system to improve the overall regulation would be poor because

Girishk is at the opposite end of the 185-km-long line,

* During the initial phase this circuit would have line regulation of
9.0% and overall regulation withoutany corrective measures (medium-

voltage bus at Kajakai to bus at Kandahar) of 21.4%.

e tw .y
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B, Alternative ZA

1.

Advantage s

® The cost of Alternative 2A is lower than that of eithexr of the

other alternatives because Alternative 2A does not require
construction of the long access road over roughterrain, a sec~
ond circuit, or the more complié:ated switchyard arrangement
at Kajaka., needed for Alternative 1; although higher than for
Alternative 1, the requirement for high voltage equil;ment is

less than for Alternative 2B.

During the initial phase (two generators at Kajakai and 24 mw
maximum load at Kandahar), the entire line would perform well
within tolerable limits, with line regulation of 6.7% and overall
regulation of 15.7%. After installation ofthe third unit at Kajakai
and growth of the Kandahar load to 36 mw maximum, the overall’
uncompensated regulation would surpass the tolerable limits.
However, it would be easy to compensate for this by simply
providing automatic line-drop compensation for the voltage
regulators at the Kajakai penerators and seasonal changing of
the no-load tap settings of the transformers at Kajakai and

Kandahar. The ability of the Girishk plant to feed reactive
power into the system would be feasible in this arrangement

because the infeed point would be about midway of the line.

Further improvement could be achieved by installing secondary

capacitor banks at Kandahar,

2. Disadvantages

e The minimum voltage that could be usedfor transmission of the

required power to Kandahar via Route 2 is 161 kv, which is

higher than the transmission voltage for Alternative 1.
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C. Alternative 2B

1. Advantages

@ The line would peri:orm within favorable limits of regulation,

with rninirmum. line losses,

L

2. Disadvantages

e The estimated cost of Alternative 2B is higher than that of Al-
ternative 2A because of the higher voltage equipment required.,
Since 230-kv transformers of the required capacities are not
of standard design or manufacture, the unit prices for trans-

formers with these capacities are much higher than those for

the smallest standard 230-kv transformers,
e Because the line-charging current largely exceeds the line-
charging capacity of one generator at Kajakai, the capability

of the generator would be overtaxed.

D, Selection of Recommended Alternative

Alternative 2A has been determined to be technically feasible and the

most economical of the alternatives. Alternative 2.A is recommended.

8.2 SELECTION OF TRANSMISSION TOWERS

Further studies were made to determine the best type of transmission

tower. Sleel, wood and concrete structures were considered.

The resuits of these studies indicated thatalthoughthe estimated capitai

cost of wooden pole-towers is somewhat lower than that of either steel
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or concrete towers, the annual cost for-the tra:nsmission line with stleel
towers is the lowest. Therefore, it is recommended that steel be used
for the Kajakai Project transmission line., Gomparative cost data are

given in Tables VIII-2 and VIII-3,

For the purpose of comparison, several lengths of wooden poles were
considered, and 60-foot-long' poles with a 600-foot ruling span werg
selected as the most economical, This alternative was then included

in the comparison with steel and concretetowers. A study with 75-foot~

~long poles and a ruling span of 750 feet, which, according to USA West

Coast utility companies, is the maximum span for wooden poles and
the longest pole for lines without overhead wire, resulted in a trans-

mission line_ cai)ital cost of $3,537,000_ and annual cost of $205,700.

. This capital cost is higher than that for the 60~foot pole alternativebe-

cause the reduction in cost due to a smaller number of towers is
more than offset by the increase in the cost of the individual poles and
the additional cost for shipping andtransportation of thelonger poles.
It was assumed that both steel towers and wooden poles would be pur-

chased in the USA,

The main factors contributing to greater economy in the steel structure
transmission line are: considerably lower shipping and transportatic;n
costs than for wooden poles, the development in recent years of espe-
cially light steel towers, and the longer life expectancy of 50 years for
steel towers versus 30 years for wooden ‘towers. An additional reason
in favor of steel structures is that, according to ABM and IECO's own
experience, it is impossible in Afghanistanto prevent wandering Nomads

from cutting the wooden. poles for fire wood and other purposes.
Prestressed,. -spun-type, sectionalized concrete poles were also con-

sidered for use in the project. The use of non-prestressed concrete

poles is not recommended, for reasons given below, and was not eval-
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uated in detail. Although substantially heavier than prestressed poles,
the non-prestressed poles would have the advantage of being fabricated
on-site. However, such poleé have shorter life expectancies and much
higher installation and maintenance costs than the prestressed poles. .
The estimated costs of concrete poles are based on manufacture in
the USA, and the extremely high cost is.due to the cost of transporta-
tion to the jobsit‘.e° Some cost reductions might be realized by prefab-
ricating the steel pértions of the poles (about 70% of the cost of man-~
ufacture) in tﬁe USA and completing the prestressing and concreting
operations of the poles in Singapore, where such facilities are avail-
able, Further cost reductions would be possivle if such facilities
were available in Afpghanistan. Without such a plant in Afghanistan,

prestressed concrete poles are not economically competitive with steel

towers or wooden poles.

s
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SUMMARY OF ELECTRICAL DATA FOR TRANSMISSION LINE ALTERNATLIVES

2 3 4 5 6 7 8 9 10 I, 1z 13 14
Load Line Bug Voltiege
- mva
Sehe-  Rated Length  Con-  (0.85 P.F.)  I’R Charge % Rejakai  Kandahar
matic Volt kv lm ‘ductor  Gir. Kand. me mvar = Reg. NL FL NL. F1,
61 . ] 24 1.1 6.6 9 4.7 14,7 14.7 12.1
110 & Hawk
- 48 5 12 36 2.6 7.0 15 15.7 15,7 15,7 12,1
: 8 24 2.1 7.3 17 15.8 15.8 15.1 12.1
110 188  Hawk
12 36 5.3 a,5 27 17.1 17,1 17.4 12.1
161 188 Fla 8 24 0.8 11.1 6.7 13.9 13.9 14,2 12.1
5 |
mmge g 36 1,8 12,5 12,4 15.2. 15.2 15,3 12,1
220 188 Fla=
minge 1, 1§ 0.8 23,0 4.4 14,1 14,1 14.6 12,1

Columne 6-15 are taken from the caleulations,

Columns 16 & 17 are 95% of columns 11 & 12,

Colums 18 & 19 are the same as 13 & 14,

Column 20 is 90% of columm 16,

Column 21 1g the same aa column 17,

Column 22 is computed from column 20, eg., columm 20/0,983,°
Columns 15 & 24, reg. at Kandashar 13.8 kv bus = (an - Vf10/Vf1‘

+57 tap at Kajakal, reducer over voltapge on Kajekal generator bus.

LDC stends for autometic Line Drop Compeneation installed at Kajakai Power Plant,

NL stands for no load.
FL stands for full load.

=
L

Kandahar %
Reg w/o LDC

33.0

20,0

16

+ 5% tr, tap at Kajakai
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18 19
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KATAKAT HYDROELECTRIC PROJECT HOTE: Ne contingency or escalation included
All expressed in equivalent U.5. 3
COMPARISON OF ALZERNATE . SCEEMES. —. (ILTEnRy anhn'\up 1 4fgheni =.0L.8.80.0L3
Alk, 1 Steal 477 MGM_]\ Alb.ZA Steel 666 MCM Alt.2B Steel 666}501\{_1/ AlE. 2A Wood | 666MCM Alt.za ‘Oonc. GGBMGHJ/
1000 Ft. Span | 1200 Ft. Span 1200 Span 600" Span 1000 Ft Span
110 Kv-184 Km-613 Towerfs 161 EV-188 Km 528-Towerls 220 ¥KW-188 ¥m 528 Towens 161 KV-ISS_KF&;!_’-IO'M-TOWE:‘SIGI KVlBSKn 630) Towers
Cost in § Curremey %} Cost in ,$,,,i‘c,urrency, % | Cost in § ... | Currency % Casr dn §_ . |Correnmey %} Cost.in. &)1 Currenev % . Remarks
Ttei Lus !T 1 his:) | L. &AL N i oS 1
Single Circuift Trans Lins : l H
Access Road C!)l 818 000 ¢ : inel. w/Footings ! incl.w/footir,{gs ! incl.w/footings i incl.w/footings Accesa Road ~127Km
Footings ¢ 134 oo0 | : (@ 103 000 i 103 000! i 3 278 000 E 126 1000 Grillage incl.w/Steel
Towers {1 357 D00 1 797 000 1 977 OUUi ! 1 328 000! : 2 945 [DOQ! Lowers
Insu'la}:ors & Fittings 205 oo0n 176 00D i 190 000, f 354 000; i 176 '000° @ inel, Conc, Backfill
Conducdtors & Ground 1 22% 000 | . 1 294 000 i 1 294 000 : 1 29 000; H 1 294 3000. i 5148, 000 +
e ¢ T - --—~—‘--- ; : : - -
TOTAL TRANS. LINE &4 763 000 78 22 3370 00 83,17 3 564 000 83 17 3 254 po0] 79 2l 5541000 82118
Switch Yard - Kajakat 396 000 76 24 200 00O i 24 321 000- 76 24 200 000} 76 24 200000 76 24
. _ . i , j ;
Substa :Girishk & Remd'hi 718 00O 82 18 850 000 82 }18 1 367 000; BZ; 18 850 000 82 18 850 D00, 82 ;18
i i . ! ’ B }
v i H i H :
: ; i ; ! f
Diff. for Kajakai Transfi 2} 158 000 93 . 5 250 000: 95 5 158 000 93] 3 158 000 953 5
e ; ; H |
TOTAL- INITIAL PHASE li 5 857 000 73 21 4£.578,000 &3 17 5 502 000 83 17 4 462 GDD! 80§ 20 5 6 7495000 83517
: ' H ! ! : |
Less overinstalled Kajakg.i | . | : %’ ‘ i
Trausf, to 3rd Unit (‘ap.} e (95 000y 95 5 { 69 DOD;) 95 5 { 94 000) 50 5 | { 94000 95 5
: . N ! : i ; f
TOTAL CHARGED - 2 UNITE 5 BS7 000 79 21 4 485 00D 83 17 5 433 000: B3 17 4 358 000. 77 23 1 6 655000 82 18 |
e S ST i 7 £ : i st : f T
Currency Split { ; i : i \
I H R ) H !
us $ 4 627 00O 9% I 3722000 83% 4 495 000,  93% 3 480 000 80% 5 4564 000]  82%
Local as S ;1 230 00O 21% g 762 QOO0 17% 938 000 T17% 8Be 000 207 L 201,000 ,3 18%
i : ! i
ADD FOR 3RD UNIT ; H X i
] ; : . i
Iransmission Line 1 633 DOQ gz 18 [} ; ] ' . =] . : 1
Dverinstalled 1st Phafe e 94 000 95 3 9 000 95, 5 94 ¢oO! 95 5 94000 95 5
Kajakai TransEormer 133 000 95 5 j(@ 125000 95, 5 @ 145000 95 5 {H 1250000 95 5 i@ 125.0000 95 5 (I) Spare not connected.
Kajakai Switch Yard 142 000 76 24 8 : ] ; E 8 . 8 i
SUB STATIONS 495 000 82 18 592 DDG g2 18 829 000; 82 18 592 000 B2 18 592 000 82,18
' i H M . :
TOTAL FOR 3 UNITS 8262000 . 80, 20 5 295 ooo 83-17 ] 6476 000, 83! 17 5179 coo  BL; 19 | 7 4660000 82118
Currency Split : i 1 : l :‘ !
—_— ! : : I
i i i . :
TS § 6 10 000 | BOZ 4 415 000 833 5 378 0oo! 83% 4 173 000 817 5 147, OODE 82%
Local as § 1 %52 000 i v O20% 880 00Q ] 17% 1 098 000¢ 17% 1 006 000 19% 1 319 000} 18%
i : : i H .
‘ i
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ANNUAT, COST COMPARISON FOR TRANSMISSION LINES

e

Construction costs

Interest during construction
Capital costs

Assumed Life of Line -~ Years
Capital recovery

Interim replacements

0 &M

Total Annual Cost

Steel Tower

Wood H Frame

Concrete Pole

$ 3,370 000 $ 3 254 000 3 5 541 000,

105 000 102 000 173 000

3 475 000 3 356 000 5 714 000
50 30 55

122 530 160 350 192 280

3 470 6 700 5 700

20 000 25 000 15 000

$ 146 000 $ 192 050 $ 212 980
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CHAPTER IX
TRAINING AND ADVISORY SERVICES PROGRAMS

9.1 GONTRACTUAL. REQUIREMENTS

In compliance with requirements of the Agreement between the Royal
Government of Afghanistan, represented by Da Afghanistan Breshna
Moassessa, and International Engineering Company, Inc., the training

and advisory services programs are outlined herein,

Section 9.2 covers the training of Afghan personnel in accordance with

clause 2.1.1,7 of the Agreement which is quoted below:

12.1,1.7 INTERNATIONAL's outline of a training program
for Afghans which will assure a cadre of trained and skilled
engineers, technicians, and operators for the safe and satis-
factory comstruction, operation and maintenance ofthe Proj-
ect, INTERNATIONAL shall also provide an outline of a
training program for Afghans connected with the Projectand
the two distributing agencies at Kandahar and Girishkin me-
ter reading, billing, collecting, and accounting practices.
The outlines will show the positions for which Afghans will
be trained, the number for each position, the type, kind and
location of the training, the duration of the training for each

position, and cost estimates for the training program,

In outlining the training program, INTERNATIONAL shall
consider, without limitation, such pertinent programs as
developed in Afghanistan Institutes, schools and by the A.L.D,

participant training program'’,
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The training program for Afghan personnel includes their training -dur-
ing the initial operation period of the Kajakai Power Project,in accord-

ance with clause 4.1.1, which is quoted below:

g &= N

-l

""4,]1 Generation and Transmission Project Operators

4.1,1 INTERNATIONAL shall provide the services of an

electrical engineer experienced in power project operation,
three experienced and skilled operators for the Generation
Project, and .one for the Transmission Project to assist
OWNER in the initial operations and maintenance ofthe Proj-
ect:, The electrical engineer and the three operators for
the Generation Project will be available during acceptance
tests and for ten months and the Transmission Project
operator for four months after init:ial operations, and shall
be responsible for control of the c;peration and maintenance
of the Project during this period., They will work closely
with such Afghan counterparts as OWNER may designate
to assure the safe and satisfactory operation and maintenance
of the Project. INTERNATIONAL shall prepare reports from
time to time but at least quarterly on the progress of the
Afghan counterparts in developing the necessary skills to
operate the Project without outside expertise. With respect
to Afghan personnel, INTERNATIONAL shall, if conditions
so warrant, recommend the addition of personnel, changes
in assignment, removai, additional specific training, or such
other actions as INTERNATIONAL deems necessary or ap-
propriate to assure the succesful operation and maintenance
of the Project. At the conclusion of INTERNATIONAL's
services under this Article 4.1, a final report shall be
prepared by INTERNATIONAL giving ifts comments and
recommendations with respect fo the continued successful

operation and maintenance of the Project., Reports and
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correspondence mentioned inthis section shall be preparedin

ten copies, five for OWNER and five for A.L.D,"

Section 9.3 covers the advisory services to ABM in accordance with

clause 2,1,1.8, which is quoted below:

"2,1,1.8 INTERNATIONAL's outline of a U,S. Advisor's pro-

gram to counsel and work with OWNER, U.S, Advisors with

extensive backgrounds in utility management will be re-

quired to develop a management capability. The outline will

show positions for which U,S, Advisors will be required,

number of advisors, duration for each position, duties of

each advisor and cost estimates for the advisor program."'
The outlines of both programs, number of trainees and adw.:isors, length
of time for training and advisory services and respective cost estimates
have been established on the basis of surveys and investigations per-

formed by IECO in January 1970 in Afghanistan and Iran,

2.2 TRAINING PROGRAM FOR AFGHANS

A, Scope -~ The scope of work will involve development of the program
details and provision of training for a group of 56 Afghan administrators,
engineers, technicians and skilled craftsmen, The purpose of this train-
ing program will be to developa cadre of managerial, administrative and
technical personnel for the Kajakai Hydroelectric Power Project and the
Electric Power Distributing Agencies of Kandahar and Boghra. By the
end of the initial operation period of the project, the personnel trained
under this program, together with subordinate personnel selected from
the Gontractor's work force, should be able to perform their functions
safely, efficiently and economically, without the need for continuous as~

sistance from foreign experts and advisors.
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B, Prerequisites for Training -~ Prior to the assignment for training,

the US AID/A Training Officer will review the qualifications of each
applicant and test his proviciency in English. Proficiency requirements
are commensurate with the category of the training position for which

application is made:

e Managerial positions require proficiencyin speaking, understanding

and writing English,

o Professional positions do not require proficiency in writing unless

so stipulated in the qualifications for a particular position.

e Graftsman positions require knowledge of basic English, plus the

technical terms applicable to the particular skill.

Based on the results of the initial tests, the candidates who show defic~
iencies will attend courses in English to reach the required level of
proficiency,

USA-bound trainees will attend courses in English, organ-
ized by US AID/A in Kabul, until they pass the completion tests, The
maximum time needed by a candidate for full training in English is
estimated to be 12 months., If is recommended that trainees for pro-
fessional positions, who are not scheduled for USA training, but for
whom proficiency in English is stipulated under "Subjects of Training'l,

also attend those courses in English,

Trainees other than those mentioned above will be given practical
training in English by Peace Gorps Volunteers atthe jobsite. US AID/A
has indicated the possibility that such an arrangement could be made

between them and the Peace Corps management.

The training in English by the Peace Gorps should also be extended to
Afghan employees of the General Contractor working on the project and

potential candidates for the permanent staff of the Kajakai Power De-
velopment.,
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Health and accident insurance will be required for all trainees going
abroad. Arrangements for the necessary documents, suchas passports,
visas and health cards, will be made by the trainees prior to their de-

parture,

All trainees will join the construction work force during construction of
the project. The General Construction Contract willinclude a clause re-
quiring the Contractor to allocate a reasonable amount of the Contrac-
tor's supervisor's time for training and guidance ofthe trainees. Every
procurement contract for equipment will also contain a clause requiring
the manufacturer to accept some trainees in the USA during fabrication
and testing of the equipment, as well as to enroll them in maintenance
courses, if such are organized by the contracted manufacturer. The
cost of the training with the manufacturer should be included with the

equipment cost as one bid item.

The services of a Training Coordinator should be procured before actual
training starts. The Training Goordinator will organize the details of
the training in Afghanistan, the USA and Iran, administer implementa-
tion of the program, gi\;e trainees any assistance required while they
are in the USA, control the progress of the training, and submit an
evaluation of each trainee and his capabilities upon completion of his
training abroad. The Training Coordinator will also train the Afghan
Plant Manager in procedures of personnel training so that the Plant
Manager can function as the Field Training Coordinator after return-

ing from his training abroad.

G. Trainee Assignment Policies - After completion of their training

abroad, the personnel participating in the training program will follow
the construction of the project through to completion. These person-
nel will be assigned to work with the Gontractor in fields that are com-

mensurate with their specialization and abilities.
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During construction of the project, the Field Training Coordinator will
él:;serve the performance of the Contractor's employ'e-:es in such posi-
tions eis helpers {mechanics, electricians and linemen), oilers, riggers,
plumbers, carpenters, operators, of constriction power plant, account-
ants,‘ clerks, timekeepers and safety inspectos. Personnel for subor-
dinate positions in similar fields on the pi'oject will be selected from

among those who have demonstrated above-average competence.

During the initial 10-month operation period, trainees and selected
subordinate employees will occupy the positions for which they were
initially selected. Individuals who prove to be unsui.table for their
assigned positions will be reclassified or replaced as éarly as possible.
Upon completion of the initial operation period, these personnel should
be permanently assigned to these positions. They should not be re-
leased t6 occupy other positions or transferred to other projects until

they have fully trained reliable and competenf substitutes,

During the training period, the management of ABM should give careful
consideration fo all recommendations of the Training Coordinators as

to reclassification, rejection or promotion of trainees.

D. Qrganization Charts - The training program is based onthe proposed

organization chart for the Kajakai Hydroelectric Power Project
{Chart IX-1) and a typical organization chart for the Kandahar and Bo-
ghra Distributing Agencies (Chart IX-2), The latter incorporates pro-

posed modifications in the existing organization charts for these agencies.
Positions that require any training are indicated on the proposed charts
by prefixes within parenthesis, The following coding is used to indicate

the training requirements.

(a) Managerial or professional type in Afghanistan, the USA and Iran,

as specified in this outline.
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(b} Managerial or professional type in .Afghanistan and Iran, as
specified in this outline,

(c) Persomnel to be selected from the Contractor's work force.

(e) Same as {c}, but with some requirements of proficiency inEng~
lish, -

(p) Presently employed and presumably competent personnel of Ka~

jakai Dam organization who will be transferred to the project.

E, Training Schedules - The training schedules are shown on Figure

IX-1, sheets 1, 2 and 3, Trainees will be grouped in four categories:
Managerial, Professional, Graftsmen and Subordinate Personnel.

Training in the Managerial category will be aimed at acquainting each
trainee with all aspects and routines connected with the management of

a power plant or system, Positions in this category are:

Plant Manager
Chief Maintenance Engineer
Chief Operating Engineer

Chief Transmission and Distribution Engineer,

Training in the Professional category will be directed toward fully ac-
quanting each trainee with details of the equipment and systems of the
project, giving him specialized training in the field of his principal duty

and developing his leadership ability. Positions in this category are:

Mechanical Maintenance Engineer
Electrical Maintenance Engineer
Transmission Line Maintenance Engineer
Area Engineer

Administrative Assistant

Chief of Administration

Mechanical Foreman
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Electrical Foreman
Line Foreman
Shift Operator

Substation Operator.

Training in the Craftsman category will be aimed at developing each
trainee's previously acquired skills and knowledge and acquainting him

with modern methods of work, Positions in this category are:

Relay Technician
Communication Technician
Mechanic

Electrician and Lineman,

For the rest of their scheduled training, personnel in the Managerial,
Professional and Craftsman categories, except persommnel from the
Distributing Agencies, will work on the construction of the Kajakai
Hydroelectric Power Project in A.fgiqanistan {funder the supervision
of the Contractor), attend local, available professional courses and
vigit existing power plants and power installations. Chief T & D En-
gineers of the Distributing Agencies will be assigned to construction

of the transmission system for 12 months.

The Plant Manager will continue his on-the-job training in Afghanistan
working on construction of the Kajakai Hydroelectric Power Project

as the Field Training Coordinator and assisting the Project Director
of ABM,

Training in the Subordinate Personnel category will cover the training
of all personnel working in various positions for the Contractor during
consiruction of the project., Personnel in this category are not shown

on the schedules,
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F, Description of Training Positions -~ The qualifications, duties, re-

sponsibilities and subjects of training ofthe personnel who will particip-

ate in the training program are described below:

1. Plant Manager

a. Qualifications -~ Graduate civil engineer, with a basic knowledge

"of electrical and mechanical principles and additional education or train-
ing in economics and management of personnel. Two years of previous
experience in supervising a group of engineers andtechnicians or admin-

istrative personnel required.

b, Duties - Policy-making decisions; overall planning of oper-~
ation; coordination of gperation, maintenance and adminis‘ératio‘n; liaison
with the top managem.ent; enforcement of rules and regulations; arbi-
tration of any disputes that cannot be solved at lower levels; control of
financing; supervision and enforcement of implementation of in-house

training of new personnel.

c. Responsibilities - Responsible to the top management for the

safe economical and efficient production of energy, as required by the sys-
tem demand, ensuring the longest possible life and best condition of
the plant and equipment, and for maintaining the highest skill level of

the personnel and safe working conditions,

d. Subjects of training - Management of hydro power plants and

systems. Management and training of personnel. Doctrine of the PRE~
VENTIVE MAINTENANCE, General principles of economics, account-
ing procedures and administration, Principles of civil, hydraulic, mech-
anical and electrical systems design, construction and operation. Spe-
cial emphasis on familiarity with equipment for the project or similar

equipment, Industrial and persoannel SAFETY rules,
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2, Chief Maintenance Engineer

a. Qualifications - Graduate mechanical or electrical engineer,

with a basic knowledge of the principles of other engineering field and
some education and training in management of personnel, Three years
of previous experience with maintenance and repair of equipment for
hydroelectrical plants required. .Additional experience working as a

craftsman desirable,

b, Duties ~ Acfting as the Plant Manager during his absence;
enforcing implementation of rules for PREVENTIVE MAINTENANCE and
SAFETY of the entire plant and transmission system; approving im-
provement of maintenance rules, as recommended by the respective
maintenance engineers; developing SAFETY programs; initiating pur-
chase of spare parts and supplies and following up the procurement

process,

c. Responsibilities - Responsible to the Plant Manager for pro-
per PREVENTIVE MAINTENANCE of the Kajakai system, for proper

and efficient functioning of the Kajakai system, for the performance of

subordinates, and for the enforcement of safety rules.

d. Subjects of training ~ Similar to, but less intensive in manage~

ment and economics than, the program for the Plant Manager. Special
emphasis on: PREVENTIVE MAINTENANCE procedures and rules;
familiarization with details of project equipment and systems; purchas~
ing, stock-keeping procedures, and control of materials; and details of

SAFETY program.

IX-10



3, GChief Operating Engineer

a, Rualifications - Graduate electrical engineer, withmanagerial

abilities and at least 2 years of experience as sghift operator.

b. Duties - Administration of operating personnel and coordina-
tion of their work; enforcement of SAFETY rules, schedules and general
order of the plant; provision of advice and assistance in emergency si-
tuations; supervision of correct maintenance of production records and
compilation "of statistical data; planning of generation in accordance

with load demand and maintenance and SAFETY requirements.

c., Responsibilities - Responsible to the Plant Manager for ref-

ficient and continuous operation of the plant and the performance of

the operators,

d. Subjects of training - PREVENTIVE MAINTENANGE and work

SAFETY rules. Operation rules and procedures, Statistical records of

plant operation. l.oad dispatching principles. Management of personnel.

4, Mechanical Maintenance Engineer

a. Qualifications ~ Graduate mechanical engineer withfair know-

ledge of electrical principles and practical methods. Two years of
previous experience with hydro/mechanical equipment and systems
requiréed. Some experience working as a mechanic, millwright or

plumber desirable.

b. Duties - Enforcing implementation of recommended schedules
and procedures for PREVENTIVE MAINTENANGE of mechanical sys-
tems; recommending improvements of such procedures, in accordance
with local conditions, with the aim of prolonging the life of the equip-

ment; maintaining a stock of spare parts and supplies; devising and
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manufac-tunng spare parts or devices not readlly available; adrhinister-
ing the work.of mechanics and 1ubr1cat10n men and their respectwe

helpers; training of subordinate personnel.

Co Respon51b111t1es - Responsible to the Ch1ef Maintenance Engi-

neer for proper maintenance and reliable funct1on1ng of all hydro/mech-—
anical equipment and systems and for the performance of subordma’ces.

d. Subjects of training ~ PREVENTIVE MAINTENANGE of hydro/
mechanical equipment and. systems. SAFETY rules. Details of hydro/

.mechanical eqguipment of the plant, includi‘ng testing, assembly and

- repair methods,

5, Electrical Maintenance Engineer

a. Qualifications - Graduate electrical engineer with fair know-

ledge of mechanical principles and practical methods. Two years of

‘previous experience with electrical equipment and systems required.

Some experience working as an electrician or control man desirable,

b, Dufties, responsibilities and subjects of training - Sameas fox

Mechanical Maintenance Engineer, but in the field of electrical equip-

ment and systems.

6. Transmission Maintenance Engineer

a. Qualifications - Graduate engineer with fair knowledge of

.electrical and structural design of transmission lines, Previous ex~

perience with construction and maintenance of fransmission lines

required. Some knowledge of land surveying desirable.
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b. Duties - PREVENTIVE MAINTENANCE of transm1ss1on 11ne,

supervision of line patrolllng and repan- ma1ntenance of a stock of

" spare parts and supplies; adm1nlstrat10n and tralnlng of subordinate

personnel,

cs Res;;onsibilities - 'Responsiblle to the Chief Maintenance Engi-

neer for proper maintenance of the transmission line and for the per-

formance of subordinates, °

d. Subjects of training - Personnel management, maintenance and

SAFETY rules. Substation equipment, Gonstruction methods, Pro-

ficiency’'in speaking and understanding English.

7. Communication Maintenance Engirieer

-

a. Qualifications - Electronic' or electrical engineer or tech-

nician with experience in repair and adjustment of power line carrier,

protective relaying instrument maintenance,
b, Duties - Maintenance of project communication systems, re-
lays and instruments with minimal technical advice. Supervision

and training of subordinate personnel.

c. Responsibilities - Responsible to the Electrical Maintenance

Engineer for proper maintenance of all precision instruments, relays
and communication equipment of the project and for the performance

of subordinates.

d. Subjects of training -~ Practical training in workshops, man-

ufacturers! plants and utilitie5. Work participation during construc-

tion of the project.
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8. Shift Operators

a. Qualifications - Technician with previous experience as plant

operator.

b, Duties - In charge of a shift; control of the plant and system
operation; maintenance of operation records; supervision and train-

ing of assistant operators and apprentices,

.c, Responsibilities ~ Responsible to the Chief Operating En-~

gineer for plant operation during the shift and for the performance of

subordinates.

d. Subjects of training - Practical training in hydro power

plants and -system operation. Load dispatching principles. Full
familiarity with Kajakai installation and operation procedures. SAFETY

rules.

9, Maintenance Crew Foremen (Mechanical, Electrical, Line}

a. Qualifications - Technician withextensive previous experience

as a crafisman and some experience in supervision of personnel.

b. Duties - Direct supervision of working crews; guidance and

training of subordinates; observation of SAFETY rules in work.

c. Respounsibilities -~ Responsible to the respective Maintenance

Engineer for work and the performance of crews under his supervi-

sion,

d, Subjects of training - Crew supervision; modcrn methods of

work; use of time- and labor-saving devices and tools; improvement of

his craftsmanship; and English (to give him some proficiency in under-

standing Englishj),
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10, Administrative Assistant

a. Qualifications - Administrator with some knowledge of engi-

neering and a basic knowledge of filing system, and personnel handling.

Knowledge of English,

b, Duties - Routine administrative work on behalf of the Plant

Manager; maintenance of technical records and library.

c. Responsibilities - Responsible to the Plant Managér for tech-

nical office work.

d. Subjects of training - Personnel management, office routines,

work disciplines, English (to enable him to become proficient in

speaking, understanding and writing Englishj},

11, Chief of Administration

a. Qualifications -- Administrator /Accountant, organizer.

b. Duties - Plant accounting and financial matters, personnel

administration,

c. Responsibilities - Responsible to the Plant Manager for gen-

eral office work, personnel welfare and payroll.

d. Subjects of training ~ Personnel management, accounting, cost

control. English (to enable him to become proficient in speaking and

understanding English).
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12. Area Engineer

a. QRualifications - Graduate civil engineer with some previous

experience in reservoir operation, administration of general services,

road building and housing maintenance.

b. Duties - Maintenance of the project area facilities, such as
the camp, intake structures, dam, roads and respective utilities. Op-
eration of irrigation outlet valves in coordination with power plant
schedules and irrigation requirements (if not controlled by another

agency).

c. Responsibilities -~ Responsible to the Plant Manager for the

performaice of subordinates, for proper maintenance of the Kajakai

project, and for operation of the reservoir and outlet valves.

d. Subjects of training - General services for hydroelectric

plant areas; reservoir operation; maintenance of roads, houses and

structures; handling of and protection against landslides.

13, Chief Transmission and Distribution Engineer, Boghra Distri-

buting Agency

a, Qualifications - Electrical engineer with experience inmain-

tenance of distribution systems and substations. Full familiarity with

the Agency's area.
b. Duties -~ Design and construction supervision of the distri-
bution system; maintenance of subtransmission and distribution lines

and substations.

c. Responsibilities - Responsible to the Agency's Chief Engi-~

neer for proper operation and maintenance of transmission and dis-
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tribution systems, for taking care of expansion, and for the perfor-

mance of subordinates,

d. Subjects of training - Same as for position No, 6 above, plus
distribution systems (HV and LV), . 3

14, Chief of Administration, Boghra Distributing Agency

a. Qualifications - Accountant with experience in cost control,

budgeting and revenue collection,

b. Dufies -~ Maintenance of cost and revenue accounts; formq—
lation of budgets; budget confrol; stud}; of tariffs; collection of reve-

nue; control of meter readings.

c. Responsibilities - Responsible to the Agency's Manager on

financial matters.

d. Subjects of training - Cost and revenue accounting, revenue

collection and meter reading methods., English (to enable him to be-

come proficient in speaking and understanding English).

15, Substation Operators, Boghra Distributing Agency

a. Qualifications - Technician with some experience as operator.

b. Duties -~ In charge of a substation or a shift; control of oper-
ation of the system pertaining to the respective substation; operation
of incoming HV equipment, if any, in accordance with procedures and

directives received from Kajakai shift operator.

c. Responsibilities -~ Responsible to the Chief Transmission and

Distribution Engineer for operation of substation and associated dis-~

IX-17
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tribution system, for maintenance of operation records and for su-

pervision and training of subordinates,

d. Subjects of training - Operation of HV and LV distribution

systems. Familiarity with Kajakai power system and its operating
procedures. SAFETY rules.

16, Chief Transmission and Distribution Engineer, Kandahar Dis-~

‘tributing Agency - Same as position No, 13 above,

17, Chief of Administration, Kandahar Distributing Agency - Same

as position No, 14 above,

18, Substation Operators, Kandahar Distributing Agency - Same as

position No. 15 above.

19, Communication Technicians

a. Qualifications - Technicians with some experience in repair,

maintenance and adjustment of power line carrier, VHF radio and

telephone equipment.

b. Duties - Maintenance of project communication systems and

equipment with minimal supervision and technical advice,

c. .Responsibilities - Responsible to the communication mainte-

nance Engineer for proper maintenance of communication equipment

of the project.

d. Subjects of training - Practical training in workshops, man-

ufacturers' plants and utilities; work participation during construction

of the project.
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20. Relay and Instrument Technicians

a, Qualifications ~ Technicians with some experience in' repair,

maintenance and adjustment of protective relays .-ar}d instrurhents,

b. Duties - Maintenance of project relays and instruments with

minimal supervision and technical advice,

¢. Responsibilities - Responsible to the Communication Main-

tenance Engineer for proper maintenance of all precision instruments

" and relays of the project.

d, Subjeci:s of training - Practical training in workshops, man-

ufacturers' plants and utilities; work participation during construction

of the project.

21, Skilled Craftsmen (9) - Mechanics, Elecfricians and Linemen

a. Qualifications - Technicians with craftsman's experience.

"b. Duties - Performance of all assigned work well and with

minimal supervision,

c. Responsibilities - Responsible to the respective Maintenance

Crew Foreman.

d. Subjects of fraining - Practical training in workshop or in

field; improvement of craftmanship; operation of machine tools or

other tools and devices, as required for particular trade.
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22, Communication Technicians, Boghra and Kandahar Distributing-

Apgencies {one at each location} - Same as for ﬁosition No. 19

above,

23, Relay and Instrument Technicians, Boghra and Kandahar Distri-

buting Agencies (one at each location) - Same as for position
No. 20 above,

24, Linemen, Boghra and Kandahar Distributing Agencies (two at

each location} - Same as for position No. 21 above, but with

special emphasis on HV & LV distribution lines.

In view of the past worldwide experience of IECO and M-K in person-
nel training and project management of similar types of projects, the
number of trainees and type of supervised training they will receive is
considered to be adequate. FEach of the 56 trainees will be taught, to
a certain extent, the necessity of training others and sharing their

knowledge with the subordinate or less experienced personnel.

IECO's and M-K's past experience has shown thatthe contractor's work
force is an excellent source of manpower to fill the manpower require~
ments for the subordinate positions listed in the organization chart.
Thus,the only special training contemplated for these personnel isthat
which they will receive during the initial operation period from their

previously trained supervisors and from the American operators.

G, Training Ageﬁcieé and Institutions - The following list contains
the names of agencies and institutions that can participate in the train-

ing of the Afghan personnel covered by this program.
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1. USA

o Bomnneville Power Administration, Portland, Oregon ~ Cons-
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truction, operation and maintenance of transmission lines.and
substations; work and equipment safety codes; operating pro-

cedures; personnel training.

e Tennessee Valley Authority, Knoxville, Tennessee - Opera-

‘tion and_zﬁaintenancé of power systems; utility management;
budgeting "and cost control; laboratory of projécts; work and

equipment safety codes; personnel training; tariff structures.

e U.S, Bureau of Reclamation, Denver, Colorado - Operation

maintenance of hydroelectric plants; work and equipment

safety 'céiies.

o- Public Utilities District No, 1, Chelan County, Wenatchee,

Washington - Same as Bureau of Reclamation above. Already

had two .Afghan trainees with good results.

" @ International Engineering GCompany, San Francisco, Califor-

nia - Design details, spécifications and procurement phase of
Kajakai project. General familiarization with equipment se-

lection and characteristics,

o International Engineering Gompany, Kajékai office - Operation

and maintenance of the project during the initial operation
period,

o U.S, Department of Army, Oakland, California ~ Conference

on Personnel Management for Executives.
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o American Management Association - Various seminars onprob-

lems connected with management,

o Industrial Education institute, Boston, Massachusetts - Various

seminars on practical subjects connected with administration,

warchousing, accounting, budgeting and maintenance.

e Leeds & Northrup, Philadelphia, Pennsylvania ~ Serninar on

Energy Conversion and Electric Power Dispatching.

e Multi Amp Institute, Cranford, New Jersey -~ Seminars and

laboratory on relay maintenance, proteclion coordination and

instrumentation,

o Manufacturers of equipment purchased for the project - Ob-

servation of fabrication and testing of equipment for the proj-
ect or similar equipment. Aftendance of maintenance or other

- - N -
pertinent seminars or courses, where such programrms can be
arranged.

2. Iran

@ Tehran University, Faculty of Public and Business Adminis-

tration, Tehran - Management development program organ-

ized by Tehran University in cooperation with Stanford Univer-
sity's Graduate School of Business, Administ.rative_ Staff Gol-
lege of England and various industries. This program, which
is given in two versions, English and Farsi, provides training
in the modern management field. It is equivalent to the afore-

mentioned conference on Personnel Management for Executives,

adapted to local conditions.

IX-22



- i N am EE e

o Kuzistan Water and Power Agency, Ahvaz - Operation and

maintenance of the power system, transmission lines and
hydro generating plant; utility management, accounting, ware-

housing and tariff structure.

e Tehran Municipal Electric Utility, Tehran - Power distribu-

tion; marketing; revenue collection; accounting; tariff struc-

ture,

o Ministry of Water and Power, Tehran - Planning of develop-

ments; tariff structure.

e Manpower Development Institute, Ministry of Water and Power

(at present in formulation phase), Tehran - Practical train-

ing of skilled craft personnel for the power indusftry,

3. Afghanistan

o Afghan Institute of Technology, Kabul - Technician training;

source of qualified craftsmen,

& Kabul University, Faculty of Engineering, Kabul ~ Advisory

services, possible future postgraduate summer courses.

9.3 ADVISCRY SERVICES PROGRAM

A, Scope - The number and type of advisory personnel, their scope of
work and the length of each assignment have been selected on the basis
of a review and evaluation of the existing organizational setup and
functioning of ABM and the two distributing agencies. This review was
supplemented by discussions with the management of ABM and officials

of US AID/A.,
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The scope of w01:k of the advi;sors will involve the provision of assis-
tance and advice to ABM on all matters connected with the general,
technical and financial management and effective functioning of a power
utility, Specifically, the work will consist of, but not be limited to, a
thorough review of the organizational structure of ABM and regional
agencies, recomrﬁqndations regarding any changes in this structure
that will improve the managerial capacity of the organization, recom-
mendations regarding further services of special consultants in the
fields that need extensive improvement, and work, as may be required
in some casesf, in counterpart capacity tc; a managerial position need-
ing special.attention. The two fields that require the most as sistance
are the central engineering and maintenance organizations. One ad-
visor for each of these fields will be provided for a 2-year term be-
cause it is anticipated that each of these advisors may at first be re-
quired to act as the counterpart, since these positions have not been
filled,

B, Work Plan -~ The advisory team will be headed by a Manager and
Advisor on Management and composed of four advisors: 1} a Technical
Advisor, 2) an Advisor on Maintenance, 3) an Advisor on Accounting

and Finance, and 4) an Advisor on Kajakai Operation and Maintenance.

The team Manager and Advisor on Management, in addition to provid-
ing general advisory services to the management of ABM, will establish
a detailed work program for the team and coordinate the team's acti~

vities,

.The Technical Advisor will establish the organization and functional

responsibility of the central engineering division of ABM for efficient
utilization of the fe'ch.nical manpower available in Afghanistan, either
recent graduates of Kabul University or older graduates with some
experience and foreign training. Contributions of technical advisors

from other nations, who are assisting ABM, will be consolidated to
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form an effective engineering work program. The present engineering’
organization of ABM has neither a scope of work not an established

organizational structure,

The .Advisor on Maintenance will establish the organization and func-
tional responsibility of a new central maintenance division of ABM for
efficient, effective, coordinated maintenance of the entire power sys-

tem of Afghanistan. .All available information from manufacturers and

" contributions of other consultants will be consolidated to form a coor-

dinated maintenance program.

The Advisor on Accounting and Finance will work with a well~estab~
lished o;rganization of ABM, The present accounting and revenue collec-
tion procedures are adequate and cannot be improved very much without
changing the social and economic structure of the country, Improved

warehousing procedures should be recommended by this advisor.

The Advisor on Kajakai Operation and Maintenance will establish a
general program for planning and operat'ion of the generation and load
dispatching facilities, with particular attention to the operation of the
Kajakai Power System, He will also advise on irnplementation of the
overall maintenance pz.'ogramo' His assignment will begin late in 1974,
after the engineering and maintenance organizations are fully operative

and the initial operation period of Kajakai Power System iscomplete,

G. Advisory Services Schedule - To accomplish the scope of work

" described above, the advisory team will perform the entire work in

Afghanistan, as shown on the following schedule,
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Advisory Team 1971 1972
(1) Team Manager : X XK XK KKK KK
(2) Technical Advisor ‘ P e e e e o e e b B e e e e S o
(3) Advisor on Maintenance XXX KRNI R KKK XN ICKK
(4) Advisor on Accounting XA KKK

and Finance
{5) Advisor on Kajakai O&M starts August
1974 & fer-
minates July
1975

D. Description of. Advisory Positions - The qualifications and duties

of the advisors are as follows:

1, Team Mainager and Advisor on Management

a. Qualifications - BBA, BSE or BEE with extensive experience

in power utility management and management consulting,

b. Duties - Coordination of advisory feam work, Advisor to
the General Manager of ABM. Review an;i recommendation of changes
in organizatiomal structure of ABM. Principles of assignment and
division of duties and responsibilities; effective use of de.legation of

authority; coordination of efforts; and effective leadership.

2, Technical Advisor, counterpart to Technical Director

a. Qualifications - BSE or BEE with experience in management

of power utility engineering department.

b, Duties - Assisting, or acting as, Technical Director of ABM.
Establishment of the Central Engineering Division. Standarization of

systems equipment and engineering methods. Planning of power devel-

opment, Power survey principles.
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3. Advisor on Maintenance, counterpart to Maintenance Director

a. Qualifications - BSEE, BEE or BSME with experience inman-

agement of power utility maintenance department and warehouses.

b, Duties - Assisting, or acting as, Maintenance Director of ABM,

Establishment of the Central Maintenance Division., . Introduction of

. PREVENTIV:E MAINTENANCE principles, Maintenance methods and

schedules, Repair work principles. Spare part stock standarization,
control and purchasing principles. Reorganization of central instru-

ment and relay testing laboratory and repair shop.

4, Advisor on Accounting and Finance

a. Qualifications - Accountant, BBA with experience .in man-

agement of power utility finances,

b, Duties - Advising the Director ;’af Fingnces or Controller of
ABM. Review of revenue collection and accounting, cost accounting
and budgeting methods. Control of accounts and modern methods.
Preparation of financial statements for management. Study of tariffs
and recommendations for improvements. Review of warehouse stock

control and procedures,

5. Advisor onKajakai Operation and Maintenance

a, Qualifications - BSEE, BSMEor BEE with experience in man-

agement of hydroelectric generation and transmission department,

b. Duties ~ Advisor to Kajakai Plant Manager and Director of
Generation of ABM. Enforcement of PREVENTIVE MAINTENANCE
at Kajakai, in particular, and overall ABM system, in general. l.oad
dispatching. Operation procedures, routines and statistics, SAFETY
rules.

IX-27



S S WA aE E SN =N n O ag an A e e e e am e oM

PROJECT MANAGEMENT

{a; PLANT MANAGER
(b} ACMIN{ISTRATIVE ASSISTANT

T
i
|
!
i

PROJECT OPERATION

PROJECT MAINTENANCE

PROJECT ADMINISTRAT!ON

AREA SERVICES

{b)
{c)
{(c)

(e)

(a)-

CHIEF OPEZRATING ENGR.C(I)
SHIFT OPERATORS (4)
ASST.OPERATOR TURBINE(4)}
ASST.OPERATOR GENER. (4}
APRENT | CES (4)
CLERK/TYP{ST (n

(a)
(a)
(al
{b)
(a)
(b)
(b)
(b)
{b)
{b)
{b)
(b)
(b)
(c)
(c)
(c)
{c)
{c)

CHIEF M. ENGINEER
MECHANICAL M, ENGR
ELECTRICAL M, ENGR
TRANSMISSI1ON M. ENGR
COMMUNICATION M.ENGR
MECHANICAL FOREMAN
ELECTRICAL FOREMAN
LINE FOREMEN
COMMUN [ C. TECHNICIANS
RELAY TECHNiCIANS
MECHAN | CS
ELECTRIC{ANS

L ENEMEN

Ol LERS

MACHINISTS

RIGGER

PLUMBER

HELPERS

(b) CHIEF (0
(c) PERSONNEL CLERKS {2)
(c) ACCOUNTANTS (2)
CASHIER (n
TIMEKEEPERS (2)
(c) SAFETY [NSPECTOR (h
(e) SECRETARY & TYPISTS (3)
GUARD CORPS (200

KAJAKA! POWER PROJECT ORGANIZATION CHART

(b)
(p)
(ni
{(p)
(c)
(¢l
{c)
{c)
(c)

AREA ENGINEER

DAM TENDER

VALVE HOUSE TENDER
OUTLET VALVE/OPERATORS
SURVEYOR .
ELECTRICIAN

HANDYMAN

CARPENTER

LABOR FOREMAN

LABORERS (as required)
GARDENERS(as reguired)
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AGENCY MANAGEMENT
GENERAL MANAGER

AUDIT SECRETARIAT 1 conTrOLLER -
CHIEF SECRETARY CHIEF
. |
TECHNICAL DEPT ADMIN{STRATION
CHIEF ENGINEER . (a) CHIEF (1
l i ‘ l 1
REPA IR DISTRIBUTION GENERAT | ON .| REVENUE ACCOUNT [ NG GENERAL SERV.
SHOP (b) CHIEF T&D %NGR GENER. ENG'R (1) COLLECTION & PERSONNEL
I . .
1
[ !
S/S OPERATION LINE & S/S MAINTEN.] [OPERATION &
(p) FOREMAN (13| [(p) FOREMEN - <(2)] [MAINTENANCE
(b) OPERATORS (3)| {(b) COMM.TECHN. (I)| | OF PRESENT o
ASST. OPER, €3)| |(b) RELAY TECHN (I} PLANTS ‘
{b) LINEMEN (2)
(p)} LINEMEN (4)
SKILLED HELP({4)
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KAJAKAT TRAINING PROGRAM
COST ESTIMATE

SUMMARY
- L
Man-Months U,S8. Dollars or Dollar Equivalents
No., Afe, Lran USA Total Afghanis Rials Uu,s, Total
Afghan Trainees ; i 56 1,557 171 32 1,760 81,700 61,500 38,800 182,000
Training Coordinator 1 P.D, P.D, 24 24 2,100 1,400 82,200 85,700
IECO Training Services - 7 55 - 3 58 8,000 - 235,000 243,000
Subtotal-Training Program 64 1,612 171 59 1,842 91,800 62,900 356,000 510,700
Mgm't Advisory Service 5 96 - - 96 48,000 - 435,600 483,600
TOTAL 69 1,708 171 59 1,938 139,800 62,900 791,600 994,300
‘ Currency Split:
'U. S. Dollars g 791,600

Afghanis & Rials (Equiv., U,8, Dollars) 202,700

TOTAL 994,300
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! TABLE IX-2
l KAJAKAL TRAINING PROGRAM
COST ESTIMATE
I AFGHAN TRAINEES - AFGHANI COSTS
Afghani Costs in Equivalent U, S. Dollars
Man-Months Total Travel to Travel to
Ho. Afg. Iran USA Total Rate/Yr., Salary ¥ Misc, Costs Tehran U.8.A. Total
KAJAKAT POWER PLANT
l (1) Plant Manager 1 39 4 B 51 750 3,188 20 220 1,400 4,828
(2) Ch. Maint. Engr. 1 39 3 7 49 670 2,736 20 - 1,400 4,156
(3) Ch. Operating Engr, 1 33 3 3 39 510 1,658 20 - 1,400 3,078
! (4) Mech. Maint. Engr. 1 4 3 5 49 460 1,878 20 - 1,400 3,298
(5) Electr,Maint, Engr. 1 37 3 5 45 460 1,725 20 - 1,400 3,145
(6) Transm.Maint.Engr, 1 42 3 - 45 460 ‘1,725 20 110 - 1,855
l (7) Comm. Maint., Engr. 1 28 3 2 33 440 ‘1,210 20 - 1,400 2,630
(8) Shift Operators 4 124 8 - 132 390 4,290 80 440 - 4,810
- (9) Maint. Foremen 4 156 12 - 168 440 6,160 80 440 - 6,680
(10) Admin, Assistant 1 42 3 - 45 460 1,725 20 110 - 1,855
(1) Chief of Admin. 1 36 3 - 3% 510 1,658 20 110 - 1,788
(12) Area Engineer 1 30 3 - 33 510 1,403 20 110 - 1,533
l (19) Communic. Techn. 2 38 8 - 46 410 1,572 40 220 - 1,832
(20) Relay & Instr. Techn. 2 38 8 - 46 410 1,572 40 220 - 1,832
(21) Skilled Crafts Men 16 480 T 48 - 528 390 17,160 320 1,750 - 19,240
! (] Mechanics, 4 Electricians, 8 Linemen)
! Seubtotal 38 1,203 115 30 1,348 49,660 760 3,740 8,400 68,560
DISTRIBUTION AGENCIES
{13)&(16) Chief T&D Engr. 2 32 8 - 40 310 1,700 40 220 - 1,960
l (14)&(17) Chief of Admin, 2 18 8 2 28 510 1,190 40 2,800 3,030
(15)&(18) S/Stn.Operators ) 108 12 - 120 390 3,900 120 660 4,680
(22) Communic. Techn. pi 38 8 - 46 410 1,572 40 220 - 1,832
B (23) Relay & Instr. Techn, 2 38 8 - 46 410 1,572 40 220 - 1,832
) {24) Linemen 4 120 12 - 132 390 4,290 80 440 - 4,810
Subtotal 18 354 56 2 412 14,224 360 1,760 2,800 19,144
TOTATL 56 1,557 171 32 1,760 63,884 1,120 5,500 11,200 81,704

% Balaries of Afghan Trainees for entire training period paid in Afghans,



KAJAKAL TRAINING PROGRAM

AFGHAN TRAINEES - IRANIAN RIAL COSTS

COST ESTIMATE

TABLE IX-3

Iranian Rial Costs in Equivalent U.S, Dollars

Training
No, Man-Months  Per Diem  Aide
KAJAKAT POWER PLANT
(1) Plant Manager 1 4 1,080 40
(2) Ch. Maint. ¥Engr. 1 3 810 30
(3) Ch. Operating Engr. 1 3 8L0 30
(4) Mech, Maint. Engr. 1 3 810 30
(3) Electr., Maint. Engr. 1 3 810 30
(6) Transm. Maint. Engz. 1 3 810 30
(7) Comm. Maint, Engr. 1 3 810 30
(8) Shift Operators 4 8 2,160 80
(9) Maint. Foremen [4 12 3,240 120
(10) Admin. Assistant 1 3 810 30
(11) Chief of Admin, 1 3 810 30
(12} Areca Engineer 1 3 310 30
(19) Communic. Techn, 2 8 2,160 80
(20) Relay & Instr, Techm. 2 8 2,160 80
(21) Skilled Craftsmen 16 48 12,960 480
(4-Mechanics
4-Electrician
8-Linemen . -
Subtotal 38 115 31,050 1,150
DISTRIBUTION AGENCIES
(13)&(16) Chief T&D Engr. 2 2,160 80
(14)&(17) Chief of Admin, 2 2,160 80
(15)&(18) S/Stn. Operators 6 12 3,240 120
(22) Communic, Techn. 2 8 2,160 80
(23) Relay & Instr., Techn, 2 8 2,160 80
(24) Linemen 4 12 3,240 120
Subtotal 18 56 15,120 560
TOTAL ~ RTIAL COSTS 56 171 46,170 1,710

Tuition Misc, Local
Fees InquprE Costs Travel Tot§£ .
550 48 60 150 1,928
550 36 20 50 1,496
490 36 20 50 1,436
60 36 20 50 1,006
60 36 20 50 1,006
60 36 20 50 1,006
60 36 20 50 1,006
160 96 80 200 2,776
240 144 80 200 4,024
490 36 20 50 1,436
490 36 20 50 1,436
60 36 20 50 1,006
160 96 40 100 2,636
160 96 40 100 2,636
960 576 320 800 16,096
4,550 1,380 800 2,000 40,930
980 96 40 200 3,356
1,100 96 40 100 3,576
240 la4 120 300 4,164
160 96 40 100 2,636
160 96 40 100 2,636
240 144 80 200 4,024
2,880 672 360 1,000 20,592
7,430 2,052 1,160 3,000 61,522
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KAJAKAT POWER PLANT
{1)Plant Manager

{2)¢hief Maintenance
Engineer

(3)Chief Operating
Engineer

(4)Mechanical Maint,
Engineer

(5)Electrical Maint.
Engineer

{6)Comm, Maintenance
Engineer

Subtotal

DISTRIBUTION AGENCIES

(14)&(17)Chief of
Administration

T0TAL~Dollars

KAJAKAL TRAINING PROCGRAM
COST ESTLMATE
AFGHAN TRAINEES =~ DOLLAR COSTS

Costs in U,S. Dollars

Man- Training Tuition Insur- Misc, . Local
No., Months Per Diem Aids Tees ance Costs ‘Travel Total
1 8 4,800 120 4,400 96 80 200 9,696
1 7 4,200 . 105 3,850 84 70 200 8,509
1 3 1,800 45 1,650 36 30 75 3,636
1 5 3,000 75 2,750 60 50 100 6,035
1 5 3,000 75 2,750 60 50 100 6,035
1 2 1,200 30 1,100 2% 20 50 2,424
6 30 18,000 450 16,500 360 300 725 36,335
27 2 .1,200 30 1,100 2% 20 100 2,474
8 32 19,200 480 17,600 384 320 825 38,809
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TRAINLNG COORDINATOR

Ficld trips ~ Afghanistan
(Afehanis)
. 1970
— L1971
1972

Subtotal - Afghanis

. Field Trips - [ran (Rials)

1970

1971

1972
Subtotal - Rials

Field Trips - U.S.A,
(Dollaxs)

l 1970
1271
1972 .
Subtotal - Dollars

iO‘EAL

i"ECO TRATNING SERVICES

Home Office
Field E. Engr.
Plant Oper. (2)

Trans, Oper (1)

Total man months

Subtotal - Afghanis
Subtotal - Dollars

OTAL

NAGEMENT ADVISORY SERVICES

Afghenistan Costs (Afghanis)

1. Advieor
2. Advisor
3. Advisor
4, Advisor
5. Advisor

i Subtotal

U.S.A, Costs (Dolla-s)

1 a. Advisor
b. Family
2 a, Advisor
b, Family
3 a. Advisor
b. Family
4. Advisoar
5. Advisor
Subtotal

TABLE 1X=5
KAJAKAT TRAINING PROGRAM
COST ESTIMATE
TRAINING SERVICES
(Costs in U,S, Dollars or U.S. Dollar Equivalents)
Lv. Allow Misc.
Man~ Person- or Proc- Travel Tr., Aide Loecal TInt'l. Orher
Mo. nel costs ZPer Diem egsipg Per Diem & Misc, Travel Travel Diyect _Total
1.0 450 50 100 600
0.5 225 50 100 375
2.0 9Q0 100 150 1,150
3.5 1,575 200 350 2,125
0.5 350 100 50 500
0.5 350 50 50 450
0.5 350 50 50 450
1.5 1,050 200 150 1,400
4 12,480 200 90 250 1,400 14,420
12 37,440 50 90 500 1,400 39,480
8 24,960 100 i80 250 2,800 28,290
2% 74,880 350 360 1,000 5,600 82,190
29 74,880 1,575 350 1,410 1,400 500 5,600 85,715
3
13
36
]
58
6,650 200 1,150 8,000
182,150 12,220 1,250 1,020 10,210 21,375 6,775 235,000
182,150 18,870 1,250 1,020 10,210 200 21,375 7,925 243,000
2 12,000 12,000
24 12,000 12,000
24 12,000 N 12,000
12 6,000 g,ooo
12 6,000 ,000
96 %3,000 48,000
24 103,680 150 90 4,000 1,400 109,320
300 180 2,800 3,280
24 103,680 150 90 4,000 1,400 109,320
300 180 2,800 3,280
24 103,680 150 90 4,000 1,400 109,320
300 180 2,800 3,280
i2 46,080 150 90 1,200 1,400 48,520
12 46,080 2150 90 1,200 1,400 48,920
96 403,200 1,650 990 14,400 15,400 435,640
9% 403,200 48,000 1,650 990 14,400 15,400 483,640
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TABLE IX-6

Sheet 1
BASIC RATES FOR KAJAKAT TRAINING PROGRAM COST ESTIMATES
(In U.S8. Dollars or Equivalent U.S. Dollars)
Trainees
Local salary, per year, receivable by trainees during the
entire period of training abroad or at home.
Training position No,
(1) 750
(2) - © 670
(3, (1), (12), (13), (14), (16) & (17) 510
%), (5), (6) & (10) 460
(7) & (9) 440
(19), (20}, (22) & (23) 410
(8), (15), (18), (21) & (24) 390
Living allowance, per diem
9
Iran
USA 20
Training aids, per month
Iran 10
USA 15
Tuition feeg, per month
Iran 20
UsaA 550
Special courses in Iran in English 550
Special courses in Iran in Farsi 490
Iravel (Y-class)
Te and from Iran and USA (each) 1,400
To and from Iran only " (each) 110
Within USA
l- to 2-month assignment (each) 50
3-month assignment (each) 75
5-month assignment ~ (each) 100
Executive assignment (each) 200
Within Tran, per assignment 50
Insurance, per month 12
Processing and miscellaneous
Local {total) 20
Tran (total) 20
USA {(per mo.) 10



TABLE IX-6
’ Sheet 2

BASIC RATES FOR KAJAKAI TRAINING PROGRAM COST ESTIMATES
(In U.S. Dollars or Eguivalent U.5, Dollars)

USA Persounel

L.ocal salary per year

Training coordinator (@ $1300/month) 15,600
Management advisor, lst category (@ $1800/month) 21,600
Management advisor, 2nd category (@ $1600/month) 19,200

Markup for overhead and fee - (1.4 times salary)

Temporary assignment, per diem

Afghanistan o 15
Tran . 25
USA 25-
Living allowance, per month, Afghanistan 500

(Management advisors on long-term assignments)
Travel - Same as for Afghan Trainees

Travel living allowance
(6 days per round trip @ $15/day) 90

Processing, per person 150
Household effects

Single status . 1,200
Family status 4,000
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CHAPTER X
COST ESTIMATES

Estimates of quantities and costs of the project .fea‘.tures are pre-
sented at the end of this chapter. The quantity estimates of the power in-
take, power tunnel, penstock, plug and powerhouse are based 'on takeoffs
from the drawings. The costs of work items were estimated according
to the equipment, materials, supplies and labor needed for the work, and
according to the production rates that-can be expected. These costs
include special costs associated with the establishment of a campand

staff at the site by a USA construction company.

Estimates for the Kajakai switchyard, the Girishk and Kandahar sub-
stations, and the transmission line are based on manufacturers' quota-
tions for equipment and structures and on experience records for costs
of site preparation and foundation and erection work for similar fac-

ilities,

Basic cost data, such as local wage rates, material costs, and local and

ocean freight rates, were collected during a site investigation.

Materials and supplies produced in Afghanistan and Afghan personnel
will be used as much as possible in construction. One example is io—
cally pfoduced cement, which has been used successfully in similar
projects and which will be used in the construction of the Kajakai Pro-
ject., Eguipment, materials and supplies required for the work, but
not available locally are assumed to be of USA origin. The major per-
manent equipment items, such asturbines, generators andtransformers,
will be obtained through procurement contracts, separate from the

general contract. These procurement contracts will include shipment
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to Karachi, Pakistan, or Khorramshahr, Iran, as determined by the

' gen;aral contractor, who will be responsiblefor further transportation

to the site and installation. The procurement and construction con-

tracts, as presently planned, are listed in Table A-~1.

The estimated costs. include an allowance for the amount of escalation
that can be expected during construction as presently scheduled and

shown on Figures A-1 and A-2,

The capital cost of the project, which is summarized in Table X-~1, in-
cludes a 10% allowance for contingenciés in the estimated costs of

construction, engineering and the training program.



CONSTRUCTICN

Mobilization

Power intake

Power tunnel
Penstock & plug .
Power plant
Switchyard - Kajakai

Substation
Kandahar

Girishk
Transmission line
Subtotal

{currency split in %)

Contingency (10%)

TOTAL CONSTRUCTION COST

Interest on construction
(2-1/2 % on U.5. $)

Engineering *
Training *#

Engineering & Training
contingencies (10%)

TABLE X-1
KAJAKAY HYDROELECTRIC POWER PROJECT
SUMMARY OF ESTIMATED COSTS
Local Total

U.S.$ $ Equiv. 0.8, $
100,000 100,000 200, 000
682,000 231,000 913,000
256,000 127,000 383,000
691,000 260,000 951,000
5,292,000 839,000 6,131,000
195,000 62,000 257,000
381,000 83,000 464,000
314,000 72,000 386,000
2,782,000 588,000 3,370,000
10,693,000 2,362,000 13,055,000

(82) (18) (100)
1,069,000 236, 000 1,305,000
11,762,000 2,598,000 14,360,000
- 294,000 294,000
2,042,000 75,000 2,117,000
793,000 201,000 994,000
283,000 28,000 311,000
3,196,000 18,076,000

TOTAL CAPITAL COST -~ Fhase IA 14,880,000

*

Excluding IECO training activities

*% Tncludes TECO training activities
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COST ESTIMATE
POWER INTAKE

Costs in U.S5. $ and U,S8, $ Equivalents -

Unit Local
Deseription Quantity Unit  Cost . _Equiv. .S, © _Total
" POWER INTAKE ' e

Access road g

Excavation 16,000 m, 3.00 9,600 38,400 48,000

Base 1,200 m 0.90 700 380 1,080

Guard rail 150 Ll,m. 20.00 600 2,400 3,000
Excavation - intake 500 m3 6.00 600 2,400 3,000
Drill & grout anchor holes 750 1.m 4.60 1,170 2,280 3,450
Drill grout holes 600 l.m. 6.50 1,200 2,700 3,900
Grout foundation 2,000 sack 5,70 6,200 5,200 11,400
Concrete 3; 200 n3 90.00 125, 300 162,700 288,000
Reinforcing steel 320,000 kg 0.66 46,200 165,000 211,200
Misc. metal 10,000 kg 2.10 3,400 17,600 21,000
Install fixed wheel gate _

and hoist L.S. - - 18,500 18,500 37,000
Furn, & ingstall trash racks 50,000 kg 2,00 13,600 " 86,400 100,000
Electrical L.S. - - 3,300 11,200 14,500
Miscellaneous L.S, - - . 330 1,200 1,530
Subtotal : 230,700 516,360 ° 747,060
Furnish fixed wheel gate ;

and hoist - 165,640 165,640
TOTAL - POWER INTAKE 230,700 682,000 912,700

7-X TIGVL
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COST ESTIMATE
POWER TUNNEL, PENSTOCK AND PLUG

Costs in U,5. $ and U.S, § Equivalents

Unit
Description . Quantity Unit Cost Local _ U.S. Total
POWER TUNNEL ) B
Excavation 3,100 mg 30,00 18,200 74,800 93,000
Concrete plug in tumnel 1,580 m 56.00 43,650 44,830 88,480
Concrete lining 740 m3 118.00 34,361 52,959 87,320
Reinforcing 60,000 ke .66 7,671 31,929 39,600
Steel supports 50,000 kg .89 7,730 36,770 44,500
Drill grout holes 300 l.m. 5.70 1,040 3,520 4,560
Grout 2,600 sack 9.60 13,200 11,760 24,960
Drill drain holes 100 1,m, 5.70 449 130 570
TOTAL - POWER TUNNEL 126,290 256,710 383,000
PENSTOCK & PLUG
Excavation - Plug 900 m3 30.00 5,280 21,720 27,000
Concrete plug 2,728 mg 56,00 101,200 51,600 152,800
Concrete anchors & encase. 2,200 m 67.00 90,550 56,850 147,400
Reinforcing 181,000 kg .06 23,137 96,323 119,460
Penstocks 360,000 - kg 1.35 37,282 448,718 486,000
Fill line 4,000 kg .80 638 2,562 " 3,200
Misc, metal 4,000 kg 2.70 1,262 9,538 10,800
Electricity L.S, - - 20 910 - 1,000
Paint L.S. - - 664 2,276 2,940
TOTAIL - PENSTOCK & PLUG 260,100 690,500 950,600

e-X TIdVL
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Description

PDewater - cofferdam
Excavation -~ channel
Cxcavation - common
Excavation - rock
Compacted backfill
Riprap
Drill grout holes
Foundation grouting
Concrete:

Suhbstructure

Tnter structure

Superstructure

2nd stage

Retaining walls
Reinforeing steel
Misc. metal
Furnish and install:

Draft tube gates

Crane - (10-T)
Powerhouse crane - 125T
Architectural work
Furnish and install:

Water system

Sewer system

0il system

Compressed air

Co2 system

Pipe, pumps

Heat and ventilation

Station serv. switchgear

Conduit, lighting, wiring

Misc. centrols
Enstall:

Butterfly valves

Pressure relief valves

Turbines and governors

Generators

Main contreol switchgear

Trans formers

Subtotal

Furnish-
Butterfly valves
Turbines and governors
Pressure relief valves
Generators & transformers
Main control switchgear

TOTAL - POWER PLANT

COST ESTIMATE
POWER PLANT

Costs in U.S. § and

TABLE X-4

U.5. $ Egquivalents

Unit Local

Quantity Unit Cast Equiv. U_s. Total
L.S. - - 10,000 26,000 36,000
10,000 m> 5.40 11,600 42,400 54,000
15,000 mg 2.50 8,700 26,800 37,500
5,000 m 5.40 5,800 21,200 27,000
5,500 mg 2.00 3,150 7,850 11,000
800 m 18.00 4,700 9,700 4,400

700 1.m. 5.70 930 3,060 3,990
2,300 sack 9.60 11,680 10,400 22,080
2,100 m> 60.00 61,740 64,260 126,000
2,100 mo 62,50 64,310 66,940 131,250
620 m 100,00 30,400 31,600 62,000
1,000 m3 65.00 31,850 33,150 65,000
1,100 m3 85.00 45,820 47,680 93,500
700,000 ke .66 101,000 361,000 462,000
15,000 ke 2,10 5,100 26,400 31,500
1.8, - - 11,600 68,500 80,100
L.S. - - 2,400 14,300 16,700
i.S. - - 36,000 252,000 288,000
1.S. - - 36,200 50,100 86,300
L.S. - - 46,700 8,300 55,000
L.S. - - 8,400 1,400 9,800
L.S. - - 3,300 20,700 24,000
..5. - - 3,000 14,900 17,900
L.5. - - 3,200 15,300 18,500
1.5, - - 7,100 34,600 41,700
1.5, - - 5,800 27,900 33,700
L.S. - - 16,100 91,600 107,700
L.5. - - 43,000 265,000 338,000
L.S. - - 6,900 34,500 41,400
L.S. - - 16,500 19,200 35,700
L.S. - - 15,700 17,600 33,300
L.S. - - 67,200 75,000 142,200
L.S. - - 80,900 237,700 318,600
L.5. - - 17,900 33,600 51,500
L.5. - - 14,500 18,400 32,900
839,180 2,111,040 2,950,220

L.5. - - - 283,000 283,000
L.S. - - - 1,235,000 1,235,000
L.S. - - - 262,000 262,000
L.S. - - - 1,200,000 1,200,000
1.5, - - - 201,080 201,080
839,180 5,292,120 6,131,300
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SUBMIT TO ABM A AID FOR APPROVAL KAJAKA| HYDROELECTRIC PROJECT FIGURE A-|
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DA AFGANISTAN BRESHNA MOASSESSA

I KAJAKAl HYDROELECTRIC PROJECT

KAJAKAl RESERVOIR DRAWDOWN
DURING CONSTRUCTION

INTERNATIONAL ENGEMNEERING COMPANY, INC.

canonee LEL | cuvoddd Lorr | vanrren ol e ]
oravn WS | REZQNMEND, fraeaer
arrren

. SAN FRANCISCO, CAL.
e APRIL 22, 1970 86-41- LIA

NOTE:

Hajokar reservoir drawdown study was bosed on Ffhe Following dofa l
fa) Moathly inflow fo, ond evoporafion from fhe reservoir

(b} Monthly discharge from irriqation eulfels ( Three 84" hollow fsf valves, f00% open)
(cl Reservoir capacify surveyed by L.8.6.8 jn 1968,

Abave items are furnished by’ WATER AND SOIL SURVEY AUTHORITY OF
AFGHANISTAN" and are shown en FIG6. B-2 df e Appeadik 8.
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¢ SCHEDULE OF PROCUREMENT
& P FOR
NAJOR PERMANENT EQUIPMENT

Scheduled

Target Dates

Eptt gubmit .
Specs. ‘for Advertise Required
Review for Award Delivery
No. Description (ABM-AID) Bids Contract At site
1 Turbines, governors and pressure 10/15/72 to
relief and turbine shutoff valves 6/1/70 8/1/70 11/1/70 2/15/73
2 Generators and transformers 7/1/70 3/1/70 12/1/70 5/1/73
3 Fixed wheel gate and hoist - intake 6/15/70 8/15/70 11/15/70 12/1/71
4 Generator switchgear and main 1/1/73 to
control switchboard 1/1/71 3/1/71 6/1/71 7/1/73
5 General construction contract 2/1/71 4/1/71 7/1/71 As required
6 Transmission line and substations 4/15/71 6/15/71 9/15/71 As required
(if possible included in General
Contract)
Notes:

1. Equipment in Nos. 1, 2, 3, and 4 to be purchased by Owner.

2, WNos, 5 and & include equipment to be furnished under the construction contreact.

T-v ATUVL
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Ttem

ENGINEERING SERVICES
TRAINING FROGRAM

PROCUREMWENT
Turbines, governors, and butterfly
and pressure relief valves
Generators and transformers
Intake gate and holst
Hain and control awitchgear

Subtotal - Procurement

CONSTRUCIION GCOWTRACTS
Mobilizaticon
Power intake
Power tunmel
Penstock and plug
Powerhouse
Switchyard
Transmission line
Substations

Subtotal -~ Comstruction

GEAND TOTAL

* Contingencies are not ineluded

*+% Total amounts under procurement and construction contraets inelude 2-1/2 % interest during eomstruection,

Totel
Amount

2,117

PRELIMINARY FINANCIAL FLAN AND CASH FLOW ANALYSIS

iIn Thousands of U.S. Dollars &nd Dollar Equivalents)

Estimated Cz2sh Requirements by Quarters

Annual Cash Reguilrements

1670 1971

I P! 3 3 I 2 3 Z 1972 1373 1974 1975
159 164 138 155 150 130 150 150 471 400 50 -

8 ., - 4 5 31 80 80 80 290 . 220 155 41
- - - 138 276 302 259 259 408 - 182 -

- - - 111 222 222 166 165 221 - 123 -

- - - 15 30 10 24 23 31 - 17 -

- - - - - 19 37 37 92 - 21 -

- - - 264 528 573 486 485 752 - 343 -

- - - - - - 203 - - - - -

- - - - - - 80 50 453 100 77 -

- . - - - - 40 20 240 50 40 -

- - - - - - 100 5 594 140 99 -

- - - - - - 300 190 1,645 - 565 102 -

- - - - - - 25 20 90 & 100 26 -

- - - - - - - 340 2,054 700 EIA -

- - - - - - - 90 590 100 a7 -

- - - - - - 748 745 5,667 1,755 976 -
167 164 142 424 709 783 1,464 1,460 7,180 2,375 1,524 41

TABLE A-2



. TABTE A-3
MONTHLY AND ANNUAT, INFLOW TQ KAJAKAT RESERVOTR MTHUS EVAPGRATTON FRDH
THE RESERVOLR
(Discharges are in Acre-Feet) !
Monthly
Water e =y Annual
Year Qdct., Hov. Dec, Jan, Feb, Mar, Apt, May June o July Aug. Sept.
1947 131,690 151,160 171,250 185,440 200,650 373,880 461,920 305,060 158,750 |, 57,640 41,840 50,920 } 2,300,000
1948 84,000 111,100 132,600 129,400 144,500 595,300 {1,261,200 809,400 | 255,000 7:119,1400 71,600 81,600 | 3,795,600
1949 115,500 140,600 154,200 155,500 222,000 711,000 {1,824,200 |1,008,200 | 357,800 ?;1?9 ,200 | 122,400 112,400 [ 5,103,000
1950 151,400 173,500 186,000 221,600 224,900 479,100 (1,016,200 |1,889,200 591,000 ;209,20(} 112,700 110,700 5,165,500
1951 147,000 157,500 163,200 169,400 175,500 668,200 (1,329,200 (1,983,200 745,900 '; 270,200 141,600 129,700 6,080,600
1952 152,000 176,600 157,300 195,700 298,900 749,300 (1,359,200 905,700 331,700 l?16(3,300 103,400 116,700 | 4,736,800
1953 155,100 173,400 179,800 181,300 255,800 771,200 928,300 717,600 | 383,900 11&3,700 105,300, 113,900 | 4,109,800
1954 145,400 157,300 173 700 210,800 334,200 862,000 |1,623,400 (1,312,400 | 454,500 13222,800 143,500 132,500 | 5,772,600
1955 173,700 192,800 191,500 199,500 179,200 630,300 643,300 817,300 | 384,900 -:"-171»,&00 99,100 100,100 || 3,786,100
1956 132,900 153,000 225,600 208,400 230,200 963,500 |2,256,500 974,400 | 319,600 {401,100 | 142,500 139,100 | 6,146,900
1'95'] 188,200 184,700 183,300 361,600 253,600 11,167,600 (2,424,100 |2,532,000 [1,028,000 420,400 | 233,100 166,100 || 9,142,700
1958 230,700 337,200 395,300 357,800 385,600 798,100 ) 1,26&,700 786,900 | 412,100 |. 240,900 | 159,000 166,800 § 5,533,100
1959 202,800 223,500 251,200 237,340 255,410 1,035,950 |1,283,100 766,700 | 340,740 |.197,420 | 121,300 144,360 § 5,059,820
1950 156,380 205,710 253,880 205,970 225,000 412,490 943,020 | 1,367,600 465,BB0 55206,210 147,410 125,700 | 4,718,250
1961 153,890 177,160 174,890 172,140 165,060 451,200 [1,504,010 |1,287,240 | 410, 60077[ l;S,OéEI 13787 280 127,240 | 4,956,750
1962 26,485 179,011 183,780 183,550 191,0;0.7” - 310,910 * 900,000 606,760 278?"10 j 12.1 .1]‘.07“ '"9“4 080 106,850 | 3,182,336
1963 135,850 139,580 151,480 143,860 142,280 - 259 rf;ﬂOm 1-71,_050 1,110,400 ﬁ55 200“_ .171,580 “109 650 101,260 3,391,626
1964 127,390 172,620 167,910 i73,900 235,930 790,850 _1,614,950 ___9';7_;;&!‘ ;6:.'330 i 1?8—;.;;) 118 "530 106,400 5,031,730-
1965 153,140 166,680 186,860 226,430 271,020 i 96-1,-1;:_‘:0 "17,"7~5_6—,2“A;—1_9_II—5-]:—0 A ;'00;470' ; 393,110 ‘2“3-3,-25;0 .“i85,120 7,345,250
1966 214,049 216,780 204,110 219,890 233,720 305,800 705,870 622,000| 287,720 | 131, 490 101,980 | 105,340 || 3,348,740
1967 136,324 148,080 141,670 136,680 201,414 470,774 1,534,270 ;"EE‘E;-.‘.‘;'SH'(;———G;—EI:—IGG- ‘};91 290 l IBB,_'.’;O P 157; HS'-C;O 5,607,602
1968 195,490 209,650 180,830 | 177,450 206,430 753,590 1,1263I0 "1 160300’ 565 710 : 2;}‘6M1;0“ N 135, ﬁaou ;mIa.B '7_75_‘5_,732_:,,235
1969 170,880 184,200 137,230 o o : 'i- ] N 1 o E

#* Approximate data,record not available.
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ECONCMIC STUDY

Kajakal Project

2-16w5 MW Unibs 1975, L-16e5 MW Unit 1980
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(1) (2) 1 (3. ) (5) = (6) () 8) (9 (13) (1k)
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ECONOMIC STUDY
Kajakai Delayed Project
(Diesel initially, Kajakai 3-16.5MW
Units Installed for 1982 Operation)

e —— B L T ——— P

i DTy T :
o o lolwielelo e o oo a Ten | s @ | B
g 7 B ) b Rotal | o e
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fa 7 A
ECONOMTC STUDY

Kajakail Delayed Project

¢ Footnotes

N

Columns 3 and h‘— System losses added«15% for diesel operation,
20% for Kajakai Operation

Column 6 - 2 MW units added as needed. All units removed
in 1972

Column *8 - Investment costs based on Fairbanks Morse {(Colt
= Industries) 1969 Bids Escalled 1972 - $280 per
lhﬁfgﬁ W. £11 units removed in 1982-Credit taken for
€.30“ their salvage value at that year discounted back
to 1972. Salvage Value determined by using 20
year life adjusted for removed and storage costs
assumed to be equal to 2 additional years depre-
ciation at 5% per year.

Column 9 - Hydro costs based on 19Tl and 1972 bids & IECO 1972
Cost Estimates.

Column 10 - Fuel costs FOB Kandahar ggee 5.5 Afs per litre plus
Operations, Maintenance, and Interim Relacements.
Used Fairbanks - Morse guarantee and Imdustry
Standards adjusted to Afghanistan conditions -
2.4 per XWH (approximately)

Column 11 - Kajaka&costs estimated from Federal Power Commission
studies including interim replacements (adjusted to
Afghanistan conditions). $20000per year added for
storage and handling for Turbine and Intake Gates
(Sunk Investment) pending delayed installation.

?

(eneral -

1. Iaves Lan?s‘coaskae a4 as -Sunk-~Girishk Hydro, Kandahar Diesels (ovlglnéﬁgL
2-1. EJJW Tﬂstallﬁmlﬁnjkeaﬂd all Kajakai costs not recoverable unless
Ka jakai® is"built estlmatea 2t $3,000,000.

2. Costs con51deredﬂas1CQMQO to both this plan and the Kajakai Projeci Plan -
Operating cogfs" ef gt sk hydro, all investment and operating costs aé

exlstlng dlSt”ﬂbhilQn gﬁftvansm135¢on system, and all new or planned
aﬂy¥mmvil “Gisk and suh—tfansml gesion liyes not involvedin transmitt ting Kajakai

Dower to the loa& cenuer"“ 14

o
3. 2015 year Salvage to account for egquipment installed at déeferent +times
but having about the same expected life.
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NESA/CDE, Mr. Don Reepe November 19, 1970

iBSA/CDE/ENGR, Emory Roberts ‘
NESA/GDE/ENGR, Ray P. Stokel(JQ - . :

Helmand Val;ey Electric Power Project, OAL

Attached are coples of
1. John W. Callshan's memo of 11/7/70 commenting on
2. Hans Koskits (PSC AID 306~772) finsl reporte-4i/4/70 to 10/3/70 and

3. Hans Koskli's expansion proposal (Kandahar and Girishk
distribution expansion) dated 9/29/70. .-

Although this is a grant financed project, it deals with the distribution
systems required for the 009 Kandahar Diesels and 013 Kajakai loan
projecta. You will note that Koski estimates a total $1,513,000
(81,213,000 foreign exchange and $300,000 local currency) will be

-required over the next five years starting in 1971. This amount 1s

net included in any U.S. grant or loan project as of this date.
ce: ) P ‘
NESA/SA:CGurney (w/ce reports & Callahan memo)
NESA/CO:FMoulton (M) - -

)’.r.' "o

]

NESA/CDE/ENGR:RPStokely s cak



BTANDAND FORM NO. 84

-

‘bﬁiﬁ@ M

TO

THRU. 4
FROM § Jogﬂ)v. Callahan, Electirical Engineer -Power

. A Kl
v
- Pl .

(
¢t Mr., Ray P. Stokely, Electrical Engineer, NESA/CDEDATB: Nov. 7, 1970
. Aldelmo Ruiz, Chief, Eng. Div., USAID/Afghanistan

sUBJECT: Helmand-Arghandab Valley Electric Power Project #041

Forwarded for your information are five copies of Hans H. Koski's
Final Report prepared in accordance with Article I B-4 of PSC
Contract AID-306-772. This report covers the six month period from
April 4, 1970 to October 3, 1970.

Mission comments concerning the report are as foliows:

Paragraph #3: Materials withheld by HACU did not cause four months!
delay in construction, ! but only four months'delay in completion of the
line to Dea Khoja and Chouni in Kandahar, HACU has since released
the #041 commedities to ABM, and Mxr. Peabogdy, NRECA, is assisting
ABM in transfer and completion of line work.

Paragraphs #4, #5, and #6: Sub-station work will be completed as soon
as materials arrive. The Bolan Farm transformer will be repaired

as soon as repair instructions are received from General Electrie. The
Bolan Farm sub-station will be energized using jury rig lighting protection
and without metering after the transformer is repaired.

Paragraph #15: ABM is presently using Eurcpean standards except in
special cases such as in the Helmand Valley. The standards in the
Helmand Valley were established before ABM existed. House service
standards need improvement and the Mission will continue working with
ABM on this problem,

Also enclosed for your information are five copies of Koski's report
for future expaunsion of the distribution systems, prepared in accordance
with Article I-B-3 of PSC Contract AID 306-772.

Enclosures \3

1, Final Report (5 cys) - _ e e

2, Report on Distribution Systems (5 ¢ys)

NOV 18 1979

emamizd%m ¢+ UNITED STATES GOVERNMENT -

. e
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5 Constzuction was quite Mmited duving the contvact peviod and Gid not .
i

L. O SO

oi‘
Aotivitios, Anmewntichocsts and Ireo s Lndal ol
Joriract FATE 503799 - HANS H, A
Ge:ni;jcr By AR e

Tha puvpeses of Contract SATD 208-TT2 were 10 comyme™s Cov it i

—e iy
fm

LA

and te propare & program for espansion of the gystems for fnupe fook

The accomplishinent of theas chjectives involved staking of 11z,

incpecting consiruction, tabulating and cheoking comstruciion tomg 0w

Coutractor's hilling, checking gencvaztion and line oporaticn, aud sindving
ways of hoilding up the syeroms for the Ssluve,

meet its goals. Laeclk ok delivexry of m.,tta

als and sioppage of issuands of
}L“Lf.e.sl 45 radr.-.c:e-.l coasm_emon to a uh £ s= ha.h of fhe co:aivac‘a pe

x a

a.tmosr. com ﬂctﬁd L}le maz.c"i.«..i WSTO wu,m 1& by ml{;‘?.} co ‘sm; feuzr
mwonths’ delay. Tha ""L.-...la_.ﬂluw g live materials represent shoub firee months
of line woxk, Most of the remaining conotzuction }.S 6T new seconda: ies ta
veniace loag unsafe and im.c_nm ate seyvices, ) )

Substation congtruction was 11“11%& ny lack of msiow&s The Kandaher
International Alzport (KIA) trensiormey ibaf bad besn dameaged 2nd repaived
in the . & avrrived but was uct E“cmism Some conrectiong and switshes
are siill veguived to comaplete this lustaliation, The KIA instaliation w3
not e of gervice until the two~1500 W diesels are in service, Then the
alrport can be served, but the sirpont ohounld use its owa Giesel power dux
winter peak load time, .
" The Bolan Farm transformer fins avrived to resiace broken ones,
but e menufacturer's ingtalintion instraciions A Buu arvive, Lighining
arrestore aud metoring still wore lackirg for Balan Favm.

SN

- Kandabar substotion lacked meieving and contzel power. I could be
placed in service with tomperary eontrol eirenits if nscesznry,

Tha constTuction eontyract that was s2t wp with EACTY in 1858 ior the
T ?b litatlon pragram was guite ¢omplicated for agcouniing of comstrnation,
The al tabulations of constraction items and the field checking for hilling

verification weve dopo Guring this coniract pericd. The HACU contrast worid

o

1970
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ave been viuch siyepley i it bad beon dove sinaliar o on '3’:‘; el e
Unforivminiv, the conturel wos prapared belove ARM eniiision 7000
inheviicd it &o prepaved. AR enpoviwaily wos ;1 °L 41 thig corgirralioy’

oninin good constriation eoat informaiion. bul wolihoer TTACT pay ADA
a3 =

did anv resosxrel ou fhis, If rar 0 live work is ‘Q‘m G aoRTTPR el It sonid
sinpilly the papezwork to pattern it to the REA. '

wis prepared on paper, but the pbysical tvansfer did not taka nlace,  Hepalaily,
thig was to cocur seon, Hlops wers corracted to show final consirerion

on e projeat, These ave the bagis for a more systematic epoiation. Tha
maps were placed on the walls in the Breshna Oflices, giving the persoinsl o
beginning iv orientation in their use,

& Transierring of the remaining maieriais cn ihe preject to tho Bradi=ias
a7

7 a study of the immedinie generation needs of Kandahar Srsshaa woe

rade. As a result, the installatlon at the USAID power plont was complaad
to aliow foeding ozt up to 580 KVA to the Kandshar sysiem. This opswvation
Began Sy 7, 1970 and served peveral beneficial factions. Flest, 3 cav
sexvice to customers who wounld have been reesiving Iimited service; sc;rsnd,
service was Improved, setting 2 standard of continnity snd voiiege thatl e
sugtotaers and utility recognize; ihizd, it gave the ntility operating expavicnrs
in feying %0 give the cuctoiner an kmproved service; fouril, it iapzovad
communication on an operaiing lovel belweon ufility workors and advisors.

\

/0 Tyeubles in opergiing with ihe USATID power iavolved circuit switching
and load conirel., Past cperation of the utility power has had ths saime prodlems,
but thie operaticn I8 a heginning in fryiog to chauge a cub-and-dry operat cm.
to o meao and record ocperation. The instellotion of the two-3500 KW dies
aneuld reduce the operating problems, but will at the pawe time show the
greater need for getiing aystem informaticn on rezord,

2 Improved gensraticn from i:‘fe Filicoh hydro plavd was siudicd. COniy
an2 of tho tvo genexations was 1n seeration, but Breghiha took af'ti(m to staxk
ronair of the other maghine and io :.opm.s. the governors. With water snilling
over e eanai dvep strueinre it appeaved that Lmproverasnt c#:mjsi hz made
with added flashboards aund posaible extension of the storoge pond. Thais plant
wiil give eeonomical power unill the Kajakai plant ig in operaticn.

/A Plans for cxwansion of the systoms for uf;iiizaﬁongf\l aizkal power
brousht cut some thesghis on overell gyastem rediobility, With the new hydro
souree it should bo expocted that reliability would inprease, As the Kajals :a
projest was plasned, with a substation at Girvishl, it was gbvicus ihat yelighitily

v

wounld be no better than the crigianl feed from the Girishlt hydve. If the sub-
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24 KV transmisaion, tewn the Hae io Tod "vom hoth erge, oo PR

P

fimntn coonoreie, relisbla develapitant Gllows froma dooar ¢

{3 The Xevdoahar gretem, with food from Bujalal, wenld bavn {2 o 1607 €97

diegels ac baek~up, Mk as leads lnerease they wonld sorve only a swell na ¢
. ..

b T. 1 Rt "l'. - - - - * - '|. %
ot tha iond in on ewmeigency. If Avaanngeh power is of 01l foneisd
,
¢

/4 The development of the systems to wiillze tho Kajskal power will reqive

rural extensions. These exfensions should be at a higher volloye. sad tha
a 20 XV siandard shoudd be uged o cepform with Afghan stavdayd deniros,
Errors have beer mads in the past in trying to compromise Ameriesn &
with Evropesn stendards, This 2¢ KV standazd eould poseibly worl: with ths
Ameriean 23 XV etandard, but there should be no real nead fop comop:romine,

Insulatars, eutonts, and switches eould be used inferchangenkly, but lronaformer
voliages and ratios should ke kept to ove standard,

j&° Cvevall stardards in electyical work ave needed in Afehonistan. ABR
showd iniliote standaxds. With teohnical advice from many souzess prohshly
non-standardization is gaining and cowld lead to ultimate confusion. Simgle
standards, such as houss sexvies entrance standzrds which ave sorely noeded,
shonid be sof¢ up and enforced by ABM., The probiom of propevly asing Hhe
sexvics wire from the #0421 project hinges on sueb 2 standazd,

/¢ I e six montha pericd of this contiact no basic change in operatie
bas ossurred buk there seems to be more awareness in the manngement ¢
Kandahar Breshna to keep the genexating systems np fo serve the cusliomers,
In the Boghra Breohra systew thera scems to be more desive to geb ned
cusionzers connected and {o try to make (he rovenue collections more sifective.
These are nopefel indivetions that with (e boiier fulure in power availabiiity
these organizations will be werling for the customens! bensfit.

[l ]
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Loan 306-H-013, Kajakai Hydro-Betoma Concrete Pole
Plant .

State OL12L3

I 0T
Mr. Emory Roberits, Chief of Engineering-
Agency for International Development

ASTA/CDE Room L2l NS : .
Washington, Ds C. 20523

_

Wt -

¥ U, 5, GOVERNMENT PRINTING OTFICE: 1963-705-552

DATE OF MESSAGE

March 16, 1972

DATE OF REPLY

INSTRUCTICONS

Use routing symboels whenever pos-
sible.
SENDER:
Forward original and one copy.
Conserve space.
RECEIVER:
Reply below thea message, keep
one copy, return one copy.

“ ' 5027-101

, USE BRIEF. INFORMAL LANGUAGE

On March 9, the writer visited Mr. Abady, General Superintendent of ABM for the Betoma

concrete pole plantk.

Mr. Abady-is a:rgraduate (USSR) electrical engineer with five years

experience since graduation, most of which was gained in residence at Russian hydro

stations in .the. Kabul Gorge.

Together we visited the site where the Betoma pole plant

will be erected some 6 Kms, East of Kabul on the road to dJallalabad. The site is within
the compound walls of the Pul-i~Charkhi electric subatatlon, is level and appears to be

well drained.

but there is adequate power for the plant.

An existing 500 volt electric line now 1n the yard will have o be moved

becausz the only quotation recelved from Afghan conbractors was, 120% over ABM!s estimate.

Actual construction will start as

.-£§‘The Construction Division of ABM, staffed with civil engineers, will construct the plant

We understand the construetion drawings are in hand,
"¢ soon as the weather clears (site now under L ft. of snow).
water will be hauled in tank trucks.

the council of ministers for approval. .

Until a deep well is drilled,

The project for drilling the well is now before

German Advisors: checked raw material sources before the contract for the plant was
signed and, while it is admitted that supeTvision of raw material quality conbrol is

necessary, no real dlfflcultles are expected in this regard.

In response

to feftel we have the followlng additional comments (keyed to the paragraphs

of reftel):

1. (Aj We have been told that 90% of the plant has now been paid'for by ABM and the
balance of 10% will be paid when the plant is delivered, put into operation and
acecepted. The bank has forwarded to Betoma the change in the letter of credit in-

cluding an exten510n of validity.

From:

~ i i 1.
Winthrop A, Stiles i - .
Kabul (ID) .lgﬁLI, .
Department of State |
t-ghir -1 0 1 2077

FOLD—
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Subject:  ILoan 306-H-013, Kajakai Hydro-Betoma Concrete Pole
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Mr. Imory Roberts, Ghief of Engineering

L | ST

DATE OF MLSSAGE

March 16, 1972

DATE OF REPLY

INSTRUCTIONS
Usc routing symbols whenever pos-
sible,
SENDER:
Forword original and ene copy.
Conserve space,
RECEIVER:
Reply below the meseape, keep
one copy, return one copy.

5027-161

'l ' USE BRIEFY INFORMAL LANGUAGE

(E) ABM will forward soon the change order to Betoma for additions to present order

for Kajakai requirements

(F) ABM intends to order 50 tons of ﬁIN spec steel wire from KRUPP, Germany but .
preparation of the order depends upon cauncil of ministers d901510n nou expected

within 1-2 weeks.

(G) Drawings received andffouhdétioné are designede

(I) ABM feels they will need one training advisor for about two to four months and

will arrahge at proper time.

ABM has also had under considerabion purchase of @ new truck for hauling tne poles and’
has settled upon a 12 ton German diesel with dolly. This is very similar to our West
Coast logging trucks. The order has nobt-been placed yet because the appropriation is
before the council of ministers for approvals As back-up for this equipment ABM has an

older truck of adequate capacity to fill in.

in addition to the overhead bridge cranes coming with the Betoma plant, ABM has a mobile

runway length of the bridge crane are on hand,

From:

crane to come from another construction site. Orane rails to suit the wheel size and
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Tir: Files by 20, 1972

AFTA/COZ/UIR, Fugone Tivstry -

-

Eainhad ydronleciric Frojvst Tomn 300eH-013
Projoct Information to be proviced by USAID/A

:hruqrynutp “Wt-q ¥y, 36iles, USAID /1 4511anis'tml, en? 1 diagcussed the

wericus diems of inforamtior noeded hers dn ALY/ 1o complets Zh:
weojoeet otatus revicw, « My, Btiles deroried Lo Afguaaniastan dncediately
s.fta:r o dmcuamon' mrd dwe to the predepiviure ¢onfusion, I feil.d
Lo anke o “OPY ot the Yisved iteme for our files, Iinted below zre

the 1w.-.-:ni} ars I ranenber tm.m ot thic Lima.

L+ EHlectric DPower sz,;ut lea
a. Updonte power r—equj:?r ends weing the operating logs f'or Girlchic
Hydracluctric and '{{:‘«:mmi.sxt* Diesels showing Kl generatad, I{‘.'J'n'
sold snd X maximum demand. :

. Ba  The Koski Report of Bapleaer 29, 1970 should be made cwyent
nhd inelude i of the syens of potential grojth ouch a5 the
Shenalen ares .

- ‘

i g

- _ - i . -
zo Duteription of impeniing vabtm legislation and shabtus of implementstion.
3, Evaluation of proaand AR nid Ko Aked eervice syen electric wbility
n.mn selent ccaphiGility, :.mt”r ng the implemented dmprovemoenis since
.'."-U(}- ”

Y, 3etoma Pole Fiant

a. Froourenant Stntos

{1} Dalivery Dase (Kabal}
P S 2 = Y *. b
(2) Tostollation tims echidule {racommended by Betoma)
(3) Flaanping .
b. 8ite yreovaration and operating procedures

-

(3.} Bawirment }”cnm' nhiang )

(2) Bu:.ld:i*a{s araotion and locally prosured equlpment

(3) Utiiitics

(8} Eaterindl Droourument .aub : {com.rot sgersgnte, o Tod, etes)
Eg Greanization fov n,.am‘; mtmr* when wAll ve: uincd wig be on Job?)

Transporbabion of walea s m:m&anm .

axfz?)p//fM o |

%
\‘\.\
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AN/ Kabul, Mr. Winthrop A. Stiles ) Mereh 9, 1472

-

AST ; 2, John Standish

k':

Iodekal Uydroelectrie Powsr Plo .*L,, Loon 300-H-013

fenivet Review - Februory 11 end i, 1972

Tnde o2
1\ ~,~ Sy

L eonfiym the phove ';‘f:’ wrenecd distussions durdng vhich

gnny Sl

veemd agrenzent 66 1.11'.-:13“2'-;
e

i & Hydvorlegbrie Bover project aasd
wlitrwstion from bhat contolnzd in ftae
{ﬁfﬂ‘)o In our reviewy; you will
ablon i

,r

. o 1 [aX=1c) oy b
¥ :m'i vy your offics n'-*ulrl m*:cl

o on demmad ov reylk A
c.:;g:.bxi.ii;v" 1.“ :.‘311, e sbizai of lsebric P rilbe ”truci;u:cw a1l 'rm;
1 S5 E i:.E.L ci Lhe mojecs sines
2% Teenll ’r;h.,d; we myrced the information
eentained ;rz E =}1" I E" selkiis ‘f"}"“"t &7 Beplawbor 29, 1570 was o Li
'Y L

-.h,—-—

ig
Forp In Tomeishing updated dnforpmiion, howevor, that the-inforr-:sis

contained therain was in usm CaGeR DA lﬂ;’:;‘_«;ﬂ‘*' vmv:l;f or showld e sxpandnd
1o vollect the current sbabus of the supjsct.

i weder to expediie and foriliiots our zoview of theo project, 113.::;.:;
=orpund bo tha fc:ll owlan muwsiion: ond provlde us with the zoquesiénd Jdsta.

R

A% wrptloned in owe discursions,; we do not E,}r.pa.e'{: you to pmx, ide ooy
m.’:s':..i:,,vf.:h GO ’c vhars yon- D i.‘:l. it resnired to supplement the hasis

Az, Yo will follabe the rolapicl hwre uwpon wecolipt of all Lhve 3 anuscbod
: wald J.i- L3 .

T Iotrodustion

RN Tens Fpmnme 4

v

¥ioh ks the tolal of "‘“Ina .1..,,."-)., gg*am‘. nsgizbanes to the Nolmand-Arphardnt
V=iioy gince the Capifal Aoolibense Baper {CAD) ln 10677

Li. Tacksround

Lrefuding €he eolebion 391-i000% sad 013 loans, whal
AtDe funds whdeh have Doalt viewlded 40 s RGA fox g
acbivities fn the Helmand~Arghandsb Velley Re pion oince 1507
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URATY/ Mabul, Mo, Winthrep A, S4iles ’ 2

ITXa

nlngtrificetisn Plan

I¥s

(A} Distridutisn and Trenretosion

The Roskl repert dated Seplambor 29, 1070 containg the most recnt
Information on thig topiz. fu*a»mm aven $int infsrertion 45 no
lenger cwwront. As pery sur Alscussisa, o ;u,gplcm*f-nu to the Koozl
Roport will be mroparsd shwsing the prasent conditiion of ¥ ik~

G: neroting Poollilles, diciribublon fnprovomonts and eystn
axpansions cor.r‘l.mtn'l au‘ Suptenbir, L070 and 1dot eny now Apod
areas-shet have t:r..hrm ;:."»::-r: erplotion of the report.

-

"i I";lf.x

{3) g sneration g
llﬂ*L La the THI za msreted pud MW moccioum domund Tor apch ponizating

plont fox the lagt Tour or five years? This inlormation :sh:ﬁﬂ.f.a eI
‘olﬂ, inod from the Jim‘s grersting loge and tobdlized by oordhs.
Al O sz owonld llike ©o hive the IO bIllnd or 523d by AR dvring
thc corresponiing LJ[..J"rc-‘.- f*f tha wecord genorabed pover.

W

Foenenle Apposts

.

s

Purpish any lufomnbion, resdliy cvellables, on losd growbh avsr the
lazt two o dhree yesrs Shak ney he wred by ATDN %o vorify She
Anvual Projected Totala shown sn tha O Please uwse tae oiizring
breghdovn in reportling your Oindingss

Regidenticl (ploess include numbor of residents sul averaze
L enor Y Ly ase ey ;c'er,ii{:.ﬁnce}u‘

-
+

be  Beall Cowmerolel {Plenze include number of 8C's nnd svevsss

IWH upe per SRF

. Individusl Tores Tosds {euch 25 industolel, &onys nITDIh,

1.'-.1’.3“"(:.\.5, in l:‘m.. frﬁ::,::*c hu’:m’ e '{11’1:1'{,1.1'1-,103.1,; and spacifieally

ldentified by locablion, demand, and onergy use

Iopdcnnbing Amcner

b ergauinavionad snd mamgerlal isproveronbs hove becu poin uithin
AT"I Ginoce 15677 "Eh" > wrrbrinin advismea Nave beeon, ave, o wiil
o wbilized by ARM? Whel loafning, Joeeatle or intornatice wd, hos
boan done, curreREly An rrorress, on I8 conbomulated?

-

Plosgn orovide en crpanisetion chartd of ABM an? biozrapbis 4nte

on the key peoplz oml thoe pogibians bhey ovedpy. Owr roforonca
to AR inelundes the Eabul orsanizadion s woll ag the Kandohar and
Girlshl: 6iﬁtrimt..on TR .
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UNITED STATES GOVERNMEWT o
. EF
Memorandum w

Hro Winthrop 4. Stiles, EHO ' DATE: March 11, 1972
' L ﬂfy'
Hans H. Koski, ENG Ju=:=~ 7

Electric: Load Growth-Helmand-Arghandab Valley

Load growth in the Heimand-Arghandab Valley was projected in relation

%o the installation of interim diesel power at Kandahar and the instal-
lation of generation -at Kajakai. This projection was made in the Beck .
196l report on Kajakai power. The capital assistance paper on this

nroject medified the projection. The tabulation of this projection is

shoun on Table I. Als¢ shown é6n Table I is the actual load growth of

the Kandahar and Girishk’ systems. The time scale of the projection was
moved ahead. 3 years to correspond with the present schedule of the Kaja~-

kai installation, assumed to be late 197h.

The Kandahar system load has been limited by available generating capac=
ity. During the years prior to 1971, generating facilities deteriaratad.
so that in a 10 year period the output actually decreased about 10%.

The interim diesels were installed in April-1971 and in almost a year's
operation the estimated full yaar of operatlon will produce an increased
output 130% above the 1970 output.

The Girishk system has been growing at about 7% per year over § years.
During the present winter the peak load exceeded the full output of

the Girishk hydro plant. I the load continues fto increase at 7%, then

in 3 years 900 Kw would bé requlred beyond the hydro plant capacity.

THiS can be supplied by the 1000 Kw diesel or by the Bost 0il Mill. .
There is no reserve capacity so the next 3 years will be a risk opera -~ .
tion. . o ‘ -
The Kandahar interim diesel plant capacity was also exceeded by about

300 Kw. Of the smaller diesek vnits only one 300 Kw German and a 150

Kw and a 350 Ky Caterpillar were operable. Coming winter loads will

require rehabi}itatingnone of the 500 Kw white-superior diesels. Parts

are expected in 1972 for this rehabilitation. During ths present winter

the canal hydros have not been-operable due to.the lack of water. The
Kandahar. operatlon is and will be a risk operatlon.

Growth will be limited by the generating capacity so that the 1974 Kwh
projection will not be reached. Probably the 1973 projection will be
reached and restrictions will be needed to keep within capacity. The
projections in the capital assistance paper are not realistic in that
they are based on a L5% load factor. From past records it appears that
37% might be more realistic. For this reason the peak Kw in 197L as

projected might' be reached but-output would be-approximately squal io
the 1973 Kwh prQJGGtLon. .

~

Buy U.S, Savingi Bond{ Regularly on the Payroll Savings Plan
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Th= program for growih az oublinad in the "Proposal for 1971 - 1975

-

iprth the addition of 1270 services in Kandahar and 225 services in
g~ Girishk area, bringineg the tLotal number of services to 72¢3.

The Director at Kandahar propeses to add 500 services in 1972 and in

the Girishk area possibly 200 would be added.

@-116'{;7*11(;1}191’1“ (K =ski \np rmihear _!Qfﬁ\ has heen followed dur:m[" J"){'l

Facilities were built in 1¥7L tn gerve Kandahar Tnternational Ajxport
and the Kandahar Woolen Mill. Also service was installed for twoe ice
plants and the USATD Compound, These loads are all kept off during
peak load time., There are potential loads at a new tannery and a shoe
factory. Also the possibility of renewed operation of the Kandahar
Fruit Co. is expected.  Many small flour mills have been kept off the
line during peak load. :The tobtal demand of the installed facilities
approximates. 700 Kw and” the other potential loads about 300 Kw, A%’
Lashkar Gah, the Bost 0il Mill would demand 700 Kw but presenily lacks
transformer capacity. These loads alone would bring the total system
demand to about 9000 Kw. after the first year of Kajakai operation.

To fill out the required projection it will be necessary Lo add all
the remaining residences and shops and to begin rural =xpansion. Tne
connection of 1270 services in 1971 indicAtEs THAL a good percantage
of the unserved 9000 residences and shops would want service by 197h.
This would brlng the load approximately to the 1975 projection. A 9%
growth per yvedr after that would be sustained with the rural expansion
and normal urban growth. - .- ‘

The start of the Shamalan Project and the recent growth of farmers'
income of abouh 15% per year should give a good rural demand in the
areas of the Helmand Valley. In Kandahar area, the initial rural con-
struction south of the ecity will add the more populated and prosperous
viilages,

The present growth trend is encouraging, and, 1Lrh;mﬁ;¥~ag$ign:;§rggken
on extension of the systems, future growth to full loading of the initial

ReFakaf Installation will progress on schedule,
Additional information is shown -on ‘the following attachments:

Table T - Projected and actual loads

Graph I = Table I, data plotted.

Table II ~ Output of .tho interim diesels at Kandahar

Table III = 2«year monthly load growth on the Girishk system

-
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" pABIE (1) -

KWH generated on the Kandabar ‘and the Girishk syslems, year 19L¢

through 1971, and Frojecled KWl 1970 througn 19oh

Year Kandath Girishk Total Pro jected
1949 20k, 000 204,000
1950 299,000 299,000
1951 259,000 259,000
g 1952~ 347,000 " 347,000
Kl 1953 h2¢,000 h29,000
: 1954 822,000 822,000
S N 1955 875,000 875,000
! 1956 780,000.. " ] -, 780,000
- 1957 1,305,000 . N 1,305,000
oo 1958 2,175,000 - 2,175,000
" 1959 1,387 000 1, 387 000 -
"t 1960 lt4090,000 ; : u 090,000‘
iy ! 1961 - 3,663,000 3 663,000
o 1962 . 3,756,000 . 3,756 000
R 1963 . 3,832,000 " 551kkL,000 . 8,976,000
$y 196 - 5,166,000 5,600,000(est) - 10,?66,000(est}
o 1965 - L,791,000 6,100,000(est) - 10,891,000(est}
T 1966 li,722,000 6,785,000 ' 11,567,000
o + 1967 Ly176,000 T,777,00C 11,953,000
5 1968 Li603,000 7,108,000 ° 11,711,000
"3 1969 3,982,000 . T,62,000 11,lihl, 000 -
o 1970 ©  3,6L5,000 8,000,000(est)  11,6k45,000(est) 11,987,000 -
:@,g 1971 ,hoo OOO(est) 8,9h0,000(e8t) 17,340,000(est Jo :
i X -(based on 11 months) 12,996,000
C .l 1972 .19,960,000
‘._-s._li 1973 25,206,000
-‘e:-:;:;} 1974 . _9 ) 283 »0090
s 1975 , . 45,501,000
L 1976 50,581,000
o 1977 55,065,000
i1 -1978 P 59¢1,86,000
_51 1979 . 6h,Lk22,000
e 1980 - . 69,432,000
oy -~ 1981 .. . 7k,786,000
B 19682 - .. 81,142,000
ik ™. +1983 : 88,032,000
r{\ . - 198L ‘ 95,552,000
e '
k!
2, ¥ "_ o o
£ R ,. -
K% I% . .- "
g - y
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TABLE TI

KWH generated at Rreshns Kot, Fairbanks Morse penerators

- 5
T A .

PR

1971 Unit #1 . Unit # 2 Total
April 76,300 71, 200 147,500
May 216,900 225,600 Lh2,500
June 203,000 226,000 L29,000
July 263,000 2h6,000. 509,000
August 288,000 304,000 582,000
September 390,000 220,000 610,000
October . o, 000 380,000 820,000
November 425,000 29G,000, 815,000 -
December, 575 000 453,000 1,028,000
1272

January 210,000 779,000 - . 989,000
February - 246,000 715,000 1,021,000

leven month tobal

7,403,000
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Additional generation Trom -I}SAID and_from other diesel units .
possibly added another 100,000 i, total generstion and some use
of hydro power early in the year “contributed some, The total
12 month year corresponding ‘with the Af ghan year 1350 probab]y
will have a total of. ahout 8,L00,000 I(WH

.Load was control]ed during various times of the year with resiric-
tions on use by' small flour mllls, the woolen nn.ll the airport,
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Two year srowth _on the Girighk syashem

Monthly:generation at Girighk hydre plant

Month

April
Hay
June
July
August

eptember

October
November
December
January
February
March

196870

168, 000
hos, 00
130, 000
hBo 000
h23,ooo

- 100, 000
i1, 000
527,000
888,000

" 1,023,000

1 51l CGO
apo 000

197172~

527,000
522,000

SJw,OOO -
6G2, 000

~613,000
| 516,000
" 42, 000
813, 000
909, 000
© 1,166,000

’ l 220 000
: 880 OOO(est)

- .
o, 12%
i

4

Chan

 28%
w237
. 25§
= hhg

e 289

2% Bhi -
C Sh%

- 1h%

“Total

7,462,000
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Subject:
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>
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= i
UNITED STATES GOV'™ IMENT B (..

4] [ .
Wey W i 7
2- ay Wem e
) DATE QF MESSAGE
Loan 306~H-013 Kajskai Hydro~electric Project
Corments on and up~dating- of losn Paper DATE OF REFLY
INSTRUCTIONS
. Use routing symbols whenever pos-
= ~ | e
Mr, James Stephenson : N Egﬁi;ﬁ:ﬁggﬁ? and one copy.
Associate Director REC%PWER: @ .

- eply below the message, keep
AS'LEL/CDE Room )4.2’.11 I\.]S on¢ copy, return one copy.
Agency for International Development -

L_ﬁéshington D.C. 20523 -_J

5027-101

From:

USE BRIEF. INFORMAL LANGUAGE

The following edmments are forwarded as agreed during my recent TDY in
the Bureau. I understand the information is wanted by Ray Stokely and
Gene Tierney to be fitted in with other up=-dating analyses for Ted Lus-
tig.

~

1. STATUS OF POWER RATE STRUCTURE

The first ABM draft proposal during Summer, 1971 was prepered by
Dr. Hadi Kamsl with the assistance of German advisor, Svendolfsky.
It was somewhat revised and formally presented to H,E, Lalee,
Minister of Mines and Industries early in 1972, The Minister hss
recently asked USAID to comment upon the proposal as now consti-
tuted. Translation is zlmost finished and we anticipate a
discussion with minister Lalee on our andlyses during the week

of March 19th. DBased upon outcome of that discussion we will
Torward this package to AID/W with USAID comments.

2, THRATNTNG PROGRAM STATUS

International Engineering has proposed the outline of a personnel
training program including the number and.qualifications of
persomtel, scope and location of training, Exploratory talks

have been conducted in Iran with Harza Engineering Co., Philco -
Ford Co, and the Irenian power Authority to determine scope, cost
and arrangements for training of management and technician level
personnel in that country. Wnofficially, st this point, it appears
that the Iranisn training facilities can be made available st
little or no cost to ABM, The mansgement courses will be conducted

Winthrop A. Stiles ) ' 1
Kabul (ID) 2

Department of State

Washington D.C. 20521

L. _

1 Th AF RFTAMED BY A ~ EE GSA. GIN. REG, NO. 27

OPTIONAL FORM 27

CCTOBER 1952
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Subjeci:
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UNITED STATES, GOV* “IMENT o
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DATE OF MESSAGE
-2 -
DATE OF REPLY
INSTRUCTIONS
Use routing symbols whenever pos-
sible,
- - - l SENDER:
. Forward original and one copy.
w Conserve space,
Mr. James Stephenson RECEIVER:
3 s Reply below the message, keep
Associate Director ons aong, et one cen”

_l

§027-101

From:

FOLD—~
USE BRIEF. IHFORMAL LANGUAGE

from June, 1972 on and technician training programs will be
scheduled from January, 1973 on., Mr, Wshdat Shah, 3 senior
administrative engineer with previous experience in the-Morrison -
Knutsen Afghanisten organization, was appointed as Training Coordi-
nator for ABM in December, 1971,

As soon as it is clesr that the Kajakai ‘construction contract will
go Torward and a construction schedule is established, further
implementation of the treining program will be done,

DEMAND FOR ELECTHIC POWER AND LOAD GROWTH

A copy of Mr. Koski's memo of Narch 11, 1972 is attached, It is
interesting to note.the 130% increase in demand in the Kandahar
area due to start-up of the ne¢w.Fairbanks-Morse diesels in April,
1971, snd this incresse has been reslized in spite of partial
rofioning of power to major users and a continuing back-log in
residential service conngections.

Although projected demand for power in the whole Kandahar/Girishk
area has been moved forward three years (from the Loan Paper),

it is clear thst demand has always exceeded dependable supply.

Also it i1s shown that, given dependable power, the utilization there-
of soon follows., We estimate at the present rate of installing
residential service connections, ABM (Kandahar/Girishk) will run

out: of materisls by late 1972, Hopefully new supplies will be
forthcoming so that the rate of adding connections will ensure

the load growth required to economically utilize Kajaksi power,

—

OPTIONAL FORM 27
CCTOBER 1962
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UNITED STATES GOV' IMENT ‘
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DATE OF MESSAGE
-3 -
DATE OF REFLY
INSTRUCTIONS
Usze routing symbols whenever pos-
gible.
"'"l SENDER
. Forward original and one copy.
¥r, James Stephens on “ Conserve spacc.
. D4 RECEIVER:
Associste Director Reply below the message, keep
one copy, return cne copy.

5027-101

FOLD
USE BRIEF. INFORMAL LANGUAGE

The probable effect on demand as a result of the new proposal rate
sturcture will be analyzed in comnection with (1) above,

¥r, Koskifs comments on auxiliary diesel generators and canal
hydros should be interpreted in the light that 311 of these units
(except new Fairbanks ~ Morse) are sbtrictiy msrginal and cannot
be depended upon except for emergency and peak loads.

An additionsl potential (but unproven) power demand may be deep
water well pumping. USGS studies indicate thait water tables in

the project area have been falling for the past 10 years., In some
places the water table is approdching a depth which will meke tube
wells more practical and economical. The accelerated growth of
agriculture may see this demand increase before Kajakal povier bew
comes available, No provision has been made for this in Mr, Koskils
figures and what the ratd¢e between diesel and electric pumping
wguld be is not determinable now, Present ABM policy is not to
provide diesel-generated power for irrigation water pumping.

PR=SENT ABM AND KAJAKAT PROJECT ORGANIZATION

Wi fbecw!,
A current plan of the organization of ABM -imwadtosizeds The only
major change is the appointment of Mr, Wohdat Shzh as Training
Coordinator for Kejakei. This genbtlemsn 1s a close friend of the

‘Minister and moy in future months assume 2 more direct role in The

tolal project.-

Discussions m_th Dr. Abdul Haodi Kamel, CHief Finance Officer of ABM,

i T focoined d‘”/‘f”ﬁ?
L Py ree Eum,c,b .{uj‘r 192:

EST _

OPTIONAL FORM 27
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Subject:
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UNITED STATES GOV NMENT
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DATE OF [AESSAGE
- -
DATE OF REPLY
INSTRUCTIONS
Use routing symbols whenever pose
sible.
I SENDER
. . Forward original and one copy.
Mr, James Stephenson . Conserve space,
s s RECEIVER:
Associate Director Reply below the message, keep
one copy, return one copy.

5027-101

FoOLO—
USE BRIEF, IFORMAL LANGUAGE
indicate that he is keenly aware of the need for cost accounting
the Kajakai Project as a basis for more accurste rate structure
calculations, The implementation of cost accountant trsining under
J ¥ohdat Shah is shaping up. Dr. Kamel is- also aware of the plan
T (AID-financed), to install an IBM 360-30 computer with Bank - i Milli,
: We are urgingDr. Kamal to follow this development with a view to
computerizing monthly “receivables™ and possible application to cost
accumulation and snalysis for Kajskai Project.
cc:
¥ir. Emory Roberts
£STA/CDE/ENG
&
1
[ Winthrop &, .Stiles w_{ ég_]_
from Katul (ID) ) .

L

Department _‘of State
Washingten B.C .2(3521 ~ /4 ‘/ ]l\—{ L Q_))—'

. CPTIONAL FORM 27
A E OCTOBER 1962

" 1.7TO BE RETAINED BY ADDRESSEE GSA. GEN. REG. XO. 27
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Subject: T.oan 306-H-013, Fn1alaL Hydro-Proposed Electrig Powerj-founch-27, 1972
Rate Struc"l.,urr-* ® S e ] DATE OF REPLY
e IMSTRUCTIONS
e L Use routing symbols whenever pos-
S <. . sible.
[ R R “] SENDER:
(RO Forward original and one copy.
Mr. Emory Roberts ot - Conserve space.
To: Chief of Engineering RECENER @ eaes. Koo
= Agency for Inbternational Development ot o et o e Keep
ASTA/CDE Room L2L,1 NS
L wWashington D. C. 20523 ]
5027-101
—FOLD FOLD-

USE BRIEFa INFORMAL, LANGUAGE

After several false starts a vroposed powef rate structure got off the ground in early
1972, and got out of ABM!'s shop and over o the Minister of Mines and TIndustries where
it has been languishing for some time,

VWle were provided with a copy in Farsi which has now been translated, re-arranged etc.
and is attached to this Memo.

The Hinister asked for our comments and, since this is our third "“run' a% it, we are
pretty familiar with the rationale used to make it up. In fact, this latest version
includes several of the feabtures suggested in the past by USAID,

Attachad are our comments to Minister Ialee and we will be happy to alsc pass on to him
the thoughts of ATDM if you care to comment.

It has been reported to us from various sources in a position to know that, under the
present rate structure, the total ABM annual costs are subsidized to the extent of some-~
where beiween, 100-150,000,000 Afghanis. This loss, however, is not entirely due to power
rates because it is also estimated thab between U45-50% (including generating and line

— losses) of the electricity is not paid for at all. Over the years the public has become
accustomed to having the RGA furnish subsidized power and attempts to rewverse tnis
ingrained thinking naturally meets political flak. ABM's approach to this problem is as
follows:

1. Recognize the situation and first stabilize the pricing of power rather than continue
to be pressured by the pqgliticians into the present "flexible" system so adaptable to

savisfying political problems.
ﬁr\lﬁn 1——% ;/E
[ I =7
Winthrop A. Stiles JJM 3 / 7
From: Kabul (1D) 6 / ’7 /
Department of State
OPTIONAL FORM 27

Washington, D. CG. 20521
QCTOBER 1952

1, TO BF RETAINFD BY ARDRF<-FE GHA. GEN, REG. NO, 27
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Subject: Loan 306~H-013, Kajakai Hydro-Proposed Electric Power fﬁ335h1ﬂ33 1972
Rate Struciure DATE OF REPLY

INSTRUCTIONS
Use routing symbols whenever pos-
sible.
— —1 SENDER:
Forward original and one copy.

- . Conserve space.
1o Mr. Emory Roberts, Chief RECEIVER:

. Reply below the message, keep
one ¢opy, return one copy.

Page 2,

L y _
3027-101

wFOLD FoLD
USE BRIEFs INFORMAL LANGUAGE

2. BEstablish an interim rate structure (the attachment) designed to recover up to 70-80%
(estimated} of costs. A previous study (Hendrixon) requested by the Ministrv of Plan-~
ning has provided a neutral basis as a start for a rate structure. It is acknowledged
that a basic lack of cost accounting up to the present makes the Hendrixon figures
controversial; however, their figures probgbly represent the most authoritabive basis
available,

3. Strengthen the operational base of ABM including such features as:
A. Improvement in management capabilities
B. Establishing project cost accounbing as a solid base for a final rate structure

C. Improve the "Accounts Receivable! picture considerably by better supervision of
meter installations and reading; faster and more complete billings and collection
(perhaps using the IBM 360-30 computer facilities being installed by Bank Melli).

Le Work toward a "final" rate structure for the whole country which will not only re-
cover costs but will provide working capital and put ABM on a selfiliquidating bases as
far as capital investment loan servicing is concerned.

The foregoing is essentially the thinking of the ABM hierarchy as we have gleaned in
verbal discussions with them. The implementation of such a program is, naturally, foll
of frusirations as evidenced by the resistance encountered even in introducing an inderim
rave structure of such modest proportions.

Some comments on the inability of ABM to make full collection of eleciuricity bills owed
to them is in ordér. The following system is in operabion in Lashkar Gah and seems to

be the most efficient in the country:

- - —

Winthrop A. Stiles .
From:

OPTIONAL FORM 27
OCTOBER 1962
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1, A meter reader's list is made up in the accounting office. This has accounts by
acecount number giving name and location of customers and the previous meter reading.

2, The meber reader reads the customer's meter, records the reading and calculates tle
bill. The list has several lines for a systemavic way of calculating,.

, .

3. Each customer has an account book (purchased from Breshna for 10 Afs). The meter
reader copies the billing into the customer?!s book.

o The customer goes to the bank, pays his bill, receives a recéipt. The bank sends
Breshna a copy of the receipt.

5. Breshna accounting office has a file of individual customers. The receipt from the
bank is recorded on the cusbomer accounb.

6. The bank receipts are recorded on a ledger and totaled for monthly revenue collected.

7. A delinguent 1list is made up from the customer accounts., Before the next meter read-
ing %ime (2 months) these are followed up, and the money is collected or the customer is
discomnected. The average number of delinquents is about 50 and about nglf of them pay
uPe

1

8. HAVA is the biggest delinguent, having forced a cubt to the = Af rate and having

© renounced past bills, and still is not paying the reduced bills
9, The revenuve account in the bank is under control of ABM, Kabul.

10, Another account is used for collection o¥ installation fees, also controlled by
ABM, Kabul,

r 1
Winthrop A, Stiles
From:
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Obviously close supervision of this collection system is essential and 100% probably
never will be achieved., Full scale inspections of meter installations, by-passessetc.
should be made, Typical problems in billing are that there are no house numbers and
few street names (like in Kabul} so how can bills be mailed?

HAVA!'s attitude in not supporbing electric power charges is and has been of major
concern to us. We would certainly hope that any new power rate structure will be backed
up by the support necessary to forestald such unrealistic situations.

- 1 -
Winthrop A. Stiles '
From;

OPTIONAT, FORM 27
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Da Afghanistan Breshna Moassessa (ABM) .

Proposed Electricity Rate Structure-as of February-March 1972

(Current Exchange 84 Afghanis (84 Afs) = $1,00)

Group I
Applies to residences, hospitals, holy places, mosques, schools,
educational institutions and welfare places.

Fixed Price (Demand Charge or Minimum Bill)

Per month for one consumer meter (single phase) - 20 Afa.
Per month for one consumer meter (three phase) - 50 Afa.

Variable Cost

*

Consumption in Kilowatt Hours Rate Per KWH
0~ 30 1 AT
31 - 200 T~ 2 Afs
201 - 300 1.5 Afs
30L - k0o 1 Af
L0l and above 0.5 . Afs

Penalty for non-Payment of Bills

Tf the consumer does not pay his electric bill in the current year,
he must pay a 10% fine. If he does not pay for the next year he must
pay another 10% of the total cost for each year.

Regulations

ATM will provide the consuier with a special bock in which will be
entered the monthly cost of electricity and the payment for it. If
he does not bring the book and write in the expenditure he will pay
another 10% fine. ABM reserves the right to discontinue service to
anyone who has not paid his bill.

The right to have electrical service will be given to those who apply
with their true name and residence.

No consumer will have the right to give electricity to anyone else.
The consumer in the first category (i.e., from O - 30 KWH) will no%

be charged the.fixed price when monfthly consumption does not exceed
30 KWH.



If the consumer operates a Group II, (see below) activity as part
of a Group I, activilty, he shall install a second meter and pay Group
II, rates for Group II, activities.

If a Group I, consumer does not install a separate line and meter
Tor Group IIL, activities, his Group I, electricity supply will be
charged at Group IL, rates.

+

Group IT

Applies to goverrment and quasi-govermment departments, municipali-
ties, official departments, embassies, apartment houses, offices,
commercial enterprises, shops, hotels, restaurants, clubs, theatres,
cinemas, recreational places. -

-Fixed Price (Deménd .Charge or Minimum Bill)

:Per’ﬁoﬁth fer-pﬁe consumer meter (single phase) - 90 Afs.

~

~

Varlable COSu.ﬁx

Standarq r&ne LD all - 2 Axs per KWH
VOTE- The same penaliles and regulations apply to Group IL, consumers
as are’ sraned above for Group I, consumers.

Group XIT

Applies to factories registered with Ministry oi Mines and Industrial,
water pumps and deep well pumps all of which use three phase, 380 volt
pover with line capacity up to TO KW and not exceeding 300 meters of
service line.

Fixed Price (Demand Charge or Minimum Bill)

Per month for one consumer meter is as follows:

Ampere capacity of meter Single phase Three phase
10 - 30 (fuse 20 Amp) 200 Afs 600 Afs
20 - 60 (fuse 35 Amp) 400 Afs 1200 Afs
30 - 90 (fuse 62 Amp) - : 1800 Afs
50 =150 (fuse 100 Amp) - 3000 Afs
100 -700 (fuse 160 Amp) - 6000 Afs

Variable Cost

Standard rate for all - 1 AL per KWH

BEST

M MBLE
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Regulations

1. All those penalties and regulations applying to Group I, consumers
also apply to Group III.

2. If a Group IIT, consumer wishes service beyond 300 meters from the
pover source, he shall provide his own line,

3. ABM will supply a three phase meter (only type allowed) free of

charge for Group III, consumers.

L. TFuse capacities shall not be exceeded. If they are, the maximum
fixed price will be drarged for all year.

If the capacity of the wiring exceeds TO XW the rates of Group IV will
be charged.

Group IV
Applies to heavy industrial power usage (over 380 volts).

Fixed Price (Demand Charge or Minimum Bill)

Per consumer per month - 50 Afs for each Amp of installed transformer
capacity regardless of amount of power used.

Regulations

1. All those penalities and regulations applying to Group I, consumers
also apply to Group IV.

2. These consumers will advise ARM - (A) hov much power they need
(B) vhether they need a new power line or an extension and (C) what
name to use for thHe account.

3. Three consumers will advise ARM the capacity of their transformer
at the first of each year. If it is discovered that their installed
transformer size exceeds the size reported he will pay the fixed price
of the larger transformer for the whole year.

4., These consumers will. procure their ocwn transformers and meters to
ABM specifications. .

Group V

Applies %o agriculitural usage such as operating pumps or irrigating
plants and power will supplied only to those places where hydro power
is available. Diesel-generated power will not be supplied for agri-
cultural use.



Fixed Price (Demand Charge or Minimum Bill)

If wiring capacity is TO KW or less from three phase power, the charge
per meter per month will be as follows:

Ampere capacity of meter Fixed charge
20 - 60 (fuse 35 4) * 600 Afs

30 - 90 (fuse 62 A) Q00 Afs

50 -150 (fuse 100 A) 1500 Afs
100 -200 (fuse 160 A) 3000 Afs

Varigble Cost

Standard rate for all - 0.50 Afs per KWM

Regulations

1. The amperage will not exceed the meter and fuse size. IT 1t does
the consumer will be drarged at the actual rate for the whole year.

2. ABM will provide a three phase meter free of charge

3. As the use of power for agriculture varies greatly from seascn to
season, the rate can be fixed by agreement.

b, TIf the place where the power is used exceeds 300 meters from a
transformer station, the consumer will have to provide his own line and
transformer.

5. If the wire capacity exceeds TO KW, the power rate will be charged
at 50 Afs for each KW ampere capacity of the transformer.

6., If the customer exceeds 390 volts, he will provide his own wire and
transformer.

T. Power t0 agricultural residence will be charged at Group I, rates

if a separate meter is installed at the residence; otherwise power will
be charged at Group V rates.

Group VI

Diesel Powver

There will be a purchase of 2 Afs pex KWH above all the. rates for
Groups I, IT, ITT and IV. No diesel power will be furnished for
Group V.

“»‘N-’,‘-



General
In 1968, the Ministry of Plamning reguested the HENDRIXON GROUP to

study the actual cost of electricity per KWH. The following figures
on three bases were exeipted from their report.

1966 1967 1968 1969 1970 1971

1. Without profit on capital or Afs Afs ATs Afs Afs Afs
consideration of foreigh exchange 1.66 3.17 2.62 2.60 2.60 2.40

2. With profit on capital and no
difference in foreign exchange 2.19 4.15 3.81 3.39 3.32 3.06

3. With profit on capital and
consideration of foreigh exchange 2.19 4.15 4.60 4.12 k.05 3.71




Da Afghanistan Breshna Moassessa (ABM)

Proposed Elecitricity Rate Structure-as of February-March 1972

(Current Exchange 84 Afghanis (8k Afs) = $1,00)

Group I

Applies to residences, hospitals, holy places, mosques, schools,
educational institutions and welfare places.

Fixed Price (Demend Charge or Minimum Bill)

Per month for one consumer meter (single phase) - 20 Afa.
Per month for ome consumer meter (three phase) - 50 Afa.

Variable Cost

Consumption in Kilowatt Hours Rate Per KWH

0 - 30 1 AT

31 - 200 2 Afs
201 - 300 1.5 - Afs
301 - %00 1 Af
Lol and above 0.5 Afs

Penalty for non-Payment of Bilis

If the consumer does not pay his electric bill in the current year,
he must pay a 10% fine. If he does not pay for the next year he must
pay ancther lO% of the total cost for each year.

Regulations

ABM will provide the consumer with a special book in which will be
entered the monthly cost of electricity and the payment for it. If
he does not bring the book and write in the expenditure he will pay
another 10% fine. ABM reserves the right to discontinue service to
anyone who has not paid his bill.

The right to have electrical service will be given to those who apply
with their true name and residence.

No consumer will have the right to give electricity to anyone else.
The consumer in the first category (i.e., from O - 30 KWH) will not

be charged the fixed price when monthly consumption does not exceed
30 KWH.



.
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If the consumer operates a Group II, (see below) activity as part
of a Group I, activity, he shall install a second meter and pay Group
II, rates for Group II, activities.

If a Group I, consumer does not install a separate line and meter
Tor Group IL, activities, his Group I, electricity supply will be
charged at Group II, rates.

Group IT
Applies to govermment and quasi-government departments, municipali-
ties, official departments, embassies, apartment houses, offices,
commercial enterprises, shops, hotels, restaurants, clubs, theatres,

cinemas, recreational places.

Fixed Price (Demand Charge or Minimum Bill)

Per month for one consumer meter (single phase) - 90 Afs.

Varigble Cost

Standard rate for all - 2 Afs per KWH

NOTE:: The same penalties and regulations apply to Group II, consumers
as are stated above for Group I, consumers.

Group IIT

Applies to factories registered with Ministry or Mines and Industriai,
water pumps and deep well pumps all of which use three phase, 380 volt
power with line capacity up to TO KW and not exceeding 300 meters of
gservice line.

Fixed Price (Demand Charge or Minimum Bill)

Per month for one consumer meter is as follows:

Anpere capacity of meter Single phasge Three phase
10 - 30 (fuse 20 Amp) 200 Afs 600 Afs
20 - 60 (fuse 35 Amp) 400 Afs 1200 Afs
30 - 90 (fuse 62 . Amp) - 1800 Afs
50 =150 (fuse 100 Amp) - 3000 Afs
100 -700 (fuse 160 Amp) - 6000 Afs

Variable Cost

Standard rate for all - 1 Af per KWH



Begulations

1. All those penalties and regulations applying to Group I, consumers
also apply to Group IIT.

2. If a Group IIT, consumer wishes service beyond 300 meters from the
power source, he shall provide his own line.

3. APM will supply a three phase meter {(only type allowed) free of
charge for Group III, consumers.

4. Fuse capacities shall not be exceeded. If they are, the maximum
fixed price will be drarged for all year.

If the capacity of the wiring exceeds TO KW the rates of Group IV will
be charged. ;

Group IV
Applies to heavy industrial power usage (over 380 volts).

Fixed Price (Demand Charge or Minimum Bill)

Per consumer per month - 50 Afs for each Amp of installed transformer
capacity regardless of amount of power used.

Regulations

1. All those penalities and regulations applying to Group I, consumers
also apply to Group IV.

2. These consumers will advise ABM - (&) how much power they need
(B) whether they need a new power line or an extension and (C) what
name to use for{ﬁﬁé'écéﬁuni.

3. Three consumers will advise ABM the capacity of their transformer
at the first of each year. If it is discovered that their installed
trapsformer size exceeds the size reported he will pay the fixed price
of the larger transformer for the whole yeam.

k. These consumers will procure their own transformers and meters to
ABM specifications.

Group V

Applies to agricultural usage such as operating pumps or irrigating
plants and power will supplied only to those places where hydro power
is available. Diesel-generated power will not be supplied for agri-
cultural use.



Fixed Price (Demand Charge or Minimum Bill)

If wiring capacity is TO KW or less from three phase power, the charge
per meter per month will be as follows:

Ampere capacity of meter Fixed charge
20 - 60 (fuse 35 A4) 600 Afs

30 - 90 (fuse 62 A) 900 Afs

50 -150 (Ffuse 100 A) 1500 Afs
100 -200 (fuse 160 A) 3000 Afs

Variable Cost

Standard rate for all - 0.50 Afs per KWM

Regulatlions

1. The amperage will not exceed the meter and fuse size. If it does
the consumer will be charged at the actuzl rate for the whole year.

2. AIM will provide a three phase meter free of charge

3. As the vse of power for agriculture varies greatly from season to
season, the rate can he fixed bytagreement.

4. If the place where the power is used exceeds 300 meters from a
transformer station, the consumer will have to provide his own line and
transformer.

5. If the wire capacity exceeds 70 KW, the power rate will be charged
at 50 Afs for each KW ampere capacity of the transformer.

6. If the customer exceeds 390 volts, he will provide his own wire and
transformer.

7. Power to agricultural residence will be charged at Group I, rates

if a separate meter is installed at the residence; othexrwise power will
be charged at Group V rates.

Group VI

Diesel Power

.

Groups I, II, ITTI and IV. No diesel ' power will be fwrnished for
Group V.



General

In 1968, the Ministry of Planning requested the HENDRIXON GROUP to

study the actual cost of electricity per KWH.

The fellowing figures

on three bases were exéipted from their report.

1. Without profit on capital cor
consideration of foreigh exchange

1966 1967 1968 1969 1970 197L

Afs Afs Afs Afs Afs Afs
1.66 3.17 2.92 2.60 2.60 2.40

2. With profit on capital and no
difference in foreign exchange

2,19 4.15 3.81 3.39 3.32.3306

3. With profit on capital and
consideration of foreigh exchange

2.19 L.,15 L.60 k.12 L.05 3.71






