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UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF RECLAMATION
WASHINGTON 25, D. C.

N REFLY
rReFerT0: 220

MAY 8 - 1964

Mr, William B. Macomber, Jr.
Assistant Administrator, AA/NESA
Agency for International Development
Department of State

Washington, D. C., 20523

Dear Mr. Macomber:

In accordance with Department of State Airgram to AID/W TOAID A-480,
dated October 10, 1963, Subject: 306-AC-AE-1 (2) Helmand Valley
Irrigation Operations and Maintenance, the Bureau of Reclamation
selected E. E. Gonzales, Supervisory Mechanical Engineer, Office of
Chief Engineer, Denver, Colorado, to initiate a thorough investigation
of the mechanical equipment at Kajakai and Arghandab Dams, Girishk
Powerplant, and other appurtenant works on the Project, to advise on
correcting malfunctions of hollow-jet valves and to set up g con-
tinuing program of future periocdic inspections for the Project.

Mr. Gonzales departed from the United States January 16, 1964, and
returned April 8, 1964,

It is my pleasure to enclose Mr. Gonzales' report on his investigation,
It has my concutrence.

Sincerely yours,

Co ssilbne

Enclosure
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INTRODUCTION

General Description

The entire Helmand Valley Development Project was designed by International Engineer-
ing Company and built. by Morrison-Knudsen Afghanistan, Inc., for the Royal Governmment
of Afghanistan. The project was built under terms of an Exoort—Imoort E“_ﬂ,.-c logr znd a
contract directly between the Helmand Valley Authority and ‘Morrison-Krudsen Afghenistan,
Inc., This multimillion dollar project has been in existence approximateiy 10 vears tut
has never been covered by a formal inspection.

The main features of the project are:
a. Kajakai Dam with a reservoir capacity of 1,485,000 acre-feszi.
b, Arghandab Dam with a reservoir capacity of 388,000 acre-fest.

c. A small powerplant located near Girishk with a present namenlate capacity of
3, 000 kilovolt-amperes.

d. Anirrigation system with approximately 140 miles of main canals.

Authorization and Purpose

Thiz Inspection was requested by the Project Manager, Bureau of Reclamation, Helmand
Valley Development Project, Lashkar Gah, Afghanistan, by wire of Ociober 1G, 18€3,
signed by Ambassador John M. Steeves. The purpose was to inspeci ths mecranical guip-
ment on the project and to advise the Helmand Valley Operation and hiainiensrce Division
on inspection procedures and practices.

This report covers a thorough investigation of the major mechanical eguipment insizlled
in the dams, powerplant, and canal structures and the establishment of a cor g pro-
gram of future pericdic inspection to assure maximum protection to the investment of the
Royal Government of Afghanistan.

This report is based on 2 months of inspecting the many items of mechanical eguipment
on the entire project and discussing operation problems with personnel of Sureau of
Reclamation and Helmand Valley Authority and with operating personnel,

Acknowledgment

I wish to express my appreciation for the help and courtesiss extended by officials of
the Bureau of Reclamation team in Afghanistan, by the Afghan Officials of the Eelmand
Valley Authority, and by the operators at the projects.

The findings and recommendations of this report are respactiully supritisg.
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GENERAL INFORMATION

Kajakai Dam is located on the Helmand River approximately 87 miles (140 kilometiers)
northeast of Lashkar Gah, The dam (Figure 1) is a rockfilled structure with an earth-
filled core, and a maximum height of 320 feet (97. b meters). The crest is at elevation
1050. 00 M, An uncontrolled spillway in a rock cut is located one-half kilomeier from
the right abutment. When gates are installed, the maximum waler suriace will reach an
elevation of 1045, G0 M. Morrison-Knudson Afghanisian Ine. , construcied the dam for
the Royal Afghanistan Government, The irrigation cutlet works consists of 2 34-{coi-
diameter (10. 4-meter} modified horseshoe-shaped tunnel on the left side of the canyon,
an intake gate strocture (Figure 2) located one-icurth mile (382 meters) upsiream from the
axis of the dam, a rotovalve chamber located in the tunnel, approximately 2, GO0 fest (802
meters) downsiream from the intake gate structure, and a hollow-jet conirol valve house
(Figure 3) located at the discharge end of the outlets 450 feet (138 meters) downsiream
from the rotovalves., Another 34-foot-diameter (10, 4-meter) modified horseshoe-shaped
tunnel, which was used for diversion during construction is located 18, 3 feet (80 meters)
to the right of, and parallel to, the outlet works turmel, This tunnel has been plugged
with concrete at the inlet end, and is intended for future power development., Mewimum
head with uncontrolled spillway is 226 feet (68, 5 meters). See Drawing No. 1.

The intake gate struciure is a reinforced-concrete framework tower 312 feei (95,
meters) high with a service deck at elevation 1050, 00 M, which is accessible from the
bank by a steel walkway bridge. Vertical metal guides are embedded in the siruchure
for one 7.0- by 20, O~foot (2. 13- by 6. 10-meter) wheel gate and one 12. 5- by 34.0-foot
(3.8- by 10. 4-meter) steel-covered concrete bulkhead gate. Three sliding trashracks
cover the entire intake portal. Behind the trashracks are two rectangular openings. Cne
is closed by the wheel gaie and the other by the bulkhead gate as shown on Dreawing Ng, 2,
An electrically operated, 200-ton capacity, bridge crane, located on top of the inizke
gate structure, is used to handle both gates and the trashracks, A weight acinaied, mech-
anism, which antomatically engages and releases, is connected to the ergne hook and is
used for lifting both gates, A separate guide beam is provided for each gaie to center
the lifting mechanism between gquides, A 8-inch {15.2-centimetier) air vent for the tunnel
is located in each downstiream leq of the intake structure. A reservoir water elevation
recorder is located on the deck of the intake structure,

The unlined but grouted lrrigation outlet tunnel runs through limestore, and is plugged
with a keyed caoncrete plug 75 feet (22 meters) long. A transition is formed from the
tunnel to the controlled cutlet works by three, 84-inch-diameter (213, 4-centimeier), oui-
let pipes embedded side by side near the bottom of the tunmel plug, Except for expansion
joints located immediately upstream from the rotovalves, the outlet pipes are emvedded
in 18 inches (45,7 centimeters) of concrete from the tunnel plug to the hollow-jet valve
house.

Three, 84-inch (213, 4-centimeter) rotovalves, one on each ouflet pine, are locaied
near the downstream end of the tunnel-plug, and are used for normal shutoif service
under balanced head. The rotovalve bodies are embedded in concreie within 1 inch
(2. 54 centimeters) of the top of the upper body flange as shown in Figure 4. The roio-
valves are hydrauwlically operated, and have a2 working pressure oi 115 pounds per sgusre
inch. Control system for the rotovalves consiits of 2 sump tank, iwo elecirically driven
oil pumps rated for 30 gallons per minute at 500 pounds per souare inch, and a control
panel with pushbutions and hydraulic selector control valves, The rotovalves were rmam-
factured by the former S. Morgan Smith Company, York, Pennsylvania. (The 8. iorgan
Smith Company has been taken over by Allis-Chalmers Company, bMilwaukee, Wisconsin,)

Each of the three outlet pipes has a hollow-jet valve (Drawing No. 3) on the downsiream
end for regulating flow. FEach valve has a discharge capacity of approximaiely 2, 100 cubic
feet per second when operating fully cpen at 100-foot head. The valves are hydraulically
operated and mechanically positioned by an electrically driven, Cutler Hammer, Type
TN-3~Y Valve Operating Unit, Bulletin 817, Publication No. 8431, The vzlve operating
unit is located near the roadway, 26.5 feet (8. 1 meters), above the centerline of ine
hollow-jet valve, The operating unit (Figure 5) is protected by 2 galvanized sheet metal
cover. An internal pilot valve, conirolled by the positioning mechanism, regulaies the



Figure 1.--Kajakai Dam. The downstream
face of Kajakai Dam with the three 84-inch
hollow-jet valves discharging €0 percent
opern.

PXD44539 N

Fiqure 2.--Kajakai Dam. Open frame intake
structure showing the walkway bridge, hoist,
and intake gates in the storage position.
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PX-D-44538 NA

Figqure 3. ~-Kajakai Dam. Hollow-jet valve control house
and the gear unit control stands covered with ice from
gpray from the hollow-jet valves. January 28.

PX-D-44537 NA

Eighty-four-inch rotovalves

Fiqure 4. --Kajakai Dam.
at the downstream end

are shown embedded in concrete
of the tunnel-plug.
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PX-D- 44536 NA

Figure 5.--Kajakai Dam. A gear control unit
for hollow-jet Valve No. 1, under cover in
January.

£

Figure 6. --Kajakai Dam. Hydraulic control
units for the hollow-jet valves. Note the
four-man pump handles for manual opera-
tion, and the number of hand valves on the

piping system.



oil discharge from the pressure charmber to control the speed of the needle. Fach valve
has an individual hydraulic control system located in the control room approximately
20 feet (4, 1 meters) below the roadway.

The control system consists of an electrically driven oil pump, a 800-gallon {2, 274~
liter) oil tank, a solenoid-controlled relief valve, a spring relief valve, a filter, and
10 handwheel control valves, as shown in Figure 6, 'The pushbution stations and positicn
indicator are located on the control panel at one end of the room and the hydraulic controls
are at the opposite end.

A 93 kilovolt-ampere turbine generator station-service unit is installed in the hollow-
jet valve control house and a diesel generator unit is located near the footbridge tothe
intake gate structure. Power for operating the ganiry c¢rane on the intake gate struciure
should always be furnished from the. diesel unit, as the hydroelectric unit and the diesel
unit cannot be run in parallel,

A plezometer cabinet iz located on the left bank of the river at the downstream toe of
the dam, iuet above the service road. The piegometer tubes are uged to measure pore
water in the embankment and foundation of the dam to determine the extent of saturation,
percolation flow lines, and uplift pressures that affect stability.

FACILITIES INSPECTED

Intake Structure

The concrete intake structure, access bridge, gantry crane, and all miscellansous
metalwork on the structure appeared to be in excellent condition. Equipment has been
kept painted and generally clean., The wheel gate and bulkhead gate are kept in storags
positien on the gate structure, ready for use. The bulkhead ig well painted and in good
operating condition. The upstream side of the wheel gate is of open consiruction and the
beam. flanges form pockets that do not have drain holes., Accumulation of dirt, hird nests,
and moisiure in these pockets accelerates paint deterioration and rusting, Roller bear-
ings are used on the wheel of the wheel gate, Indications are that grease has dried and
hardened through the years as the wheels could not be turned by hand., None of the equip~
ment on the gate intake structure has been used since the dam was constructed. - Neither
gate has ever been closed since initial installation, the trashracks have never been taken
out for inspection, and the hoist has never been used,

Mr, Assifi suggested that we close the gates and inspect the trashracks. Since it would
have been necessary to close all flow in the river and depend on the automatic lifting mech-
anism to close and open both gates, I advised against closing the gates for testing at this
time, Taking a chance of not being able to raise one of the gates from the closed positicn
was not justified, especially when the reservoir is being lowered for spring runoff. The
laiching mechanism was gummed up with dry grease and dirt which made it difficult to
operate even manually. The regervoir recording device does not operate when the water
surface is below a certain elevation. However, an ingenious device consisting of wire,

a float, and 2 steel tape is being vsed for gaging the reservoir water surface,

Qutlet Tunnel

The outlet tunnel was not examined because of my advising that the intake gates should
not be closed. However, the three roiovalves were closed one at a time and the three
84-inch (213, 4~centimeter) outlet pipes were pumped dry and examined, Evidence in
two of the pipes showed they had been coated with a very heavy application of paint similar
to CA-50. AL paint had disappesred on Outlet Mo, 1, except for one section which had
patches of paint on the full circumference for a distance of 1b feet (4, 6 meters), The
patches of paint were located hear the rotovalve, and varied in thickness from 1/18 to
1/8 inch, Outlet No. 3, has a similar section of paint adjacent to the hollow-jet valve,
about 6 feet (1. 8 meterg) long., Outlet No. 3 had no evidence of paint.

B8



‘The inside surface of the outlets showed no evidence of rusting, caviiation or erosion.
A slight roughness of tiny pimples and small irreqular depressions no larger ihan one-
eighth inch across could be detected by sight, but roughness could not be ielt oy rond. The
roughness looked like concrete crosshatching on a drawing. By scraping the pipe suriace
with a sharp screwdriver, a slight amount of black substance could be collecied on the
point, This could have been the remains of the paint or perhaps a daposii of sems Kind,
The cutlet pipes are in excellent condition and it is guestionable if painting will be reguired
in the near future,

During the time the No. 1 hollow-jet valve was closed and the rotovalve was open,
leakage appeared from & hairline crack in the concrete floor of the roiovalve access tuninel.
The crack was located at the left side (looking downstrezm) of the conduii, starting shout
22 feet (6,7 meters) downstream from the rotovalve and exiending for 2tout 25 feet
(7.6 meters} parallel to the pipe. Water seeped out of the crack and wet the fcor for g
width of 2 to 3 inches in a period of one-half hour. Tt is not certain if there was 2 contin-
uing flow during the time the valve was closed; but, if so, it was very slow and was not
readily discernible, Two sources for the water seem possible: (1) leekage from & small
defect in the conduit, or (2) the squeezing of water from small clearances around the con-
duit, caused by expansion of the conduit under the pressure increase when the hollow-jet
valve was closed,

Rotovalves

The part of the rotovalve plugs which is in contact with water when the walve is closed,
apparently has been painted with the same paint used in the outlei pipes. The paint hes
peeled off in spots over the entire area in sizes from 1/4 inch to & inches in dizmeter and
the metal is rusting quite badly where the paint is missing. Operation of the rotovalves
is exceptionally smooth when opened or closed under balanced head. The No. 1 rotovalve
was opened and closed with the hollow-jet valve 25 percent open and considerable vibra-
tion, not necessarily objectionable, occurred during the first 20 percent of opening. The
remaining cycle was completed smoothly and quietly. The operator indicaied thet the
rotovalves have been operated with the hollow-jet valves opened as much as 50 percent.
While opening the rotovalves with the hollow-jet valves 25 percent open is not alarming
in the rotovalve chamber, the thundering noise and tremendous roar heard ouiside near
the hollow-jet valves is frightening, Filling and air vent lines were not provided for the
outlets between the rotovalves and hollow-jet valves; so the rotovalves must operate under
full pressure and the hollow-jet valves must be partially open to vent air, ZHolovalves
No. 1, and No, 2, were closed and opened with the hollow-jet valves & percent open with
no apparent vibration. The standard practice in the past has been to open and close the
rotovalves with the hollow~jet valves 15 percent open. 'When the flow is shui off during
normal operation, the outlet pipe between the rotovalve and hollow-jet valve remzins full
except for the incline up to the hollow-jet valve. The hollow-jet valves are insizlled
slightly over one pipe diameter above the rotovalves. The three roiovalves are apsolutely
droptight when in the closed position, A small amount of waier leaked vast the packing
on tne plug stem during opening of all three valves, but this is noi balieved to be serious.
All rotovalves and related equipment are well painted on exlerior suriaces, gressed,
clean, and are in excellent working condition,

Hollow-jet Valves

The hollow-jet valves operate very dquietly at any opening with precticzlly no vibration,
No vibration could be detected by standing on a valve while it was being operated irom
fully open to fully closed position. While the outer surface of all jets appeared somewhat
irregular as they left the periphery of the valve, the jets were uniform and made, what
would be considered a normal and orderly discharge into the river regardliess of ow many
or which valves were opened. The tailwater with two valves discharging was above ine
valve pit floor, but somewhat lower than the bottom of the hollow-jet valves., OUne was
able to work inside the valves without getting spitashed. The hollow-jet valves were closed
ane at a time, the rotovalve closed, and the outlet pipe purnped dry for inspection. An
examination was made of each valve from inside of the outlei pipes as well as from the
downstream side.



Seal replacements and cavitation repairs were made on the hollow-jet valves approxi~
mately 2 years age. The upstream edges of the splitter, which had been cavitated and
damaged by solid objects passing through the valves, and cavitated areas on the valve
bodies have heen repaired by stainless steel welding. The repaired area appeared satis-
factory except that most welding was not ground smooth. Some areas were ground smooth
but were not finished to the original contour of the fluidway. The original fluidway con-
tour of the valve body-has some very irregular proiruding areas which should be ground
to the intended contour as shown on the manufacturer's Drawing No, SV-1J-187, The
rubber seal that was installed in Valve No, 1, was still intact except for about a 2-foot
length, at the seal joint, located at 10:30 o'clock when looking downstream. This portion
had been torn out of the groove and was still hanging loose in'the fluidway. At the same
location where the rubber seal was missing, there is a moon-shaped opening 2 feet long
and 1-inch-maximum width between the needle and the valve with the valve in the closed
position. The rubber seal that was intact projected 3/18 inch above the needle surface.
Valves No. 2, and No. 3, had no rubber seals.

No cavitation was found on the needle of Valve No, 1; however, the body was cavitated
about haliway around. Pitting started 8 to 14 inches {20. 3 to 35. 6 centimeters) down-
stream from the seal seat and extended downstream & to 24 inches (15,2 to §1.0 centi-
meters). Splitter surfaces were cavitated in a similar manner, but not as extensively.
Pitting was more severs at the upstream end and tapered to a smooth surface toward the
downstream end. Severe pitting (up to 1/8-inch depth) was lecalized in small areas,

3 inches wide, 8 inches long, most of which were on the valve body and about 10 inches
(25 centimeters) downstream from the valve seat. The bodies of all three valves were
cavitated much the same way. While the needles of Valves No. 1, and No, 2, were in
good condition, the needle of Valve No. 3, wag cavitated severely upstream from the seal
groove for a distance of 10 inches (25 centimeters) around the entire needle. Cavitation
was most severe about an inch from the seal groove and tapered to a smooth surface

10 inches (25 centimeters) upstream.

All hollow-jet valves operate satisfactorily in either direction as long as there is a
hydrautic head on the needle. Valve No, 1 was opened with a dry outlet pipe once, but
the operator was not able to clese it until the rotovalve was opened and reservoir pressure
was applied on the needle. This rotovalve was opened with the hollow-jet 25 percent open.
Hollow-jet Valves No, 2 and No. 3 were closed to the 5 percent open position before closing
the rotovalves for inspection because of inability to operate them with no reservoir head.
Except for the Valve No, 1 that opered the one time without reservoir head, no other move-
ment could be obtained hydraulically from any valve no matter what combinations of con-
trol settings were used. However, once the reservoir head was applied on the needles
the operator could operate the valves in either direction. The cperator said they could
operate the valves manually when there was no reservoir head and they did move the needle
on one valve slightly., However, it is my belief that the needle was moved by brute force
on the handwheel of the valve gear unit and not hydraulically as intended, The valve gear
unit is not designed to move the needle,

The hollow-jet valve controls will function satisfactorily with pressure in the outlet
pipes, but only when a skilled operator is at the cdntrols, Synchronization of the needle
travel and speed of the pilot valve screw is dependent on the pilot valve which is a built-
ir: feature of the hollow-jet valve. The cil pump motor and the gear unit motor are started
by a common pushbutton, but the gear unit motor has a time delay relay to give the pump
motor time to get up to speed before the valve actually starts moving. Oil is bypassed
while the pump is getiing up to speed. The operator has to press the start button and run
across the room to close the bypass valve by the time the delay relay starts gear unit.

The operator has no indication as to when 1o close the bypass valve except by instinct
gained from experience, The gear unit is equipped with interlocked limit switches, which
stop both motors at the open and close limits of the hollow-~jet valve travel, and with a
ihrust switch that stops both motors if the pilot screw should bind when the needle travels
too fast or too slow. If the operator does not close the bypass valve {o start the needle
moving at the exact moment the gear unit motor starts, the thrust switch shuts off the
control system and the operator has to start the cycle over again. Once the hollow-jet
valve control has been properly set for the cpening or closing cycle, the valve will com~
plete the cycle without further adjustment, The operators are skilled and can always
operate the hollow-jet valves satisfactorily with the present control system providing there
is water pressure in the outlet pipes. .



Theoretically the valves showld open and close with dry outlet pipes, but the operaiion
is dependent on very delicately balanced oil pressures, including negative pressure, which
are practically impossible to obtain in this control system. The force regquired ic move
the needle under its own weight governs the oil pressures reguired. Since friciion factors
are indeterminate, any valve setting on this system will not remain workable for more
than one operation, and no operator is able to masier a system of valve setiings ihat is
dependable,

Since part of the hydraulic control sysiem is designed into & major part of the hollow-~
jet valve mechanism, it is impossible to modify the control system for betier operaiion
without major changes being made io the valve.

Turbine Generator Unit

The governor motor had burned out, apparently from a "shori, " a day before my in-
spection of February 20, 1864, The turbine generator unit being shut down presenied zn
opportunity to inspect the turbine. Inspection covers were removed and except ior some
leakage around the wicket gate shafis and very minor cavitation and chipped edges on
gome of the runner vanes the unit was in good condition. After the burned-ount motor is
repaired or replaced, the unit should he serviceable for many years.

Diesel Generator Unit

The dies#l generator unit was used to operate the equipment while the turbine generator
unit was out for repairs. Considerable irouble was experienced in starting the unit and
minor repairs had to be made before it could be started. The unit appeared o be In need
of general servicing and cleaning to bring it up to maintenance standards eguzl to other
equipment on the project. No atiempt was made to check for worn parts, compression
or efficiency. Tn gereral the motor appeared to operate satisfactorily.

SUMMARY AND COMMENTS

Equipment on the intake structure looks good and is well painted and clean, The bulk-
head and wheel gate, which are in the storage position, are in good condition except that
the wheel gate needs drain holes, cleaning, and the wheels reed servicing, Neither gate
has been used, nor have the trashracks been inspected since construction was combpleted.,
Gates were not closed because the latching mechanism was not considered dependable.

Outlet pipes appear to have been painted, but practically a1l paint has disappfared.

There is no evidence of deterioration in the outlet pipes and it is quesiionable if painting
will De required in the near future.

Paint on the surface of the rotovalve plug, which is in contaci with waier when the valve
is closed, is badly deteriorated and the plug is rusting. Rotovalves operaie exceptionally
smooth under balanced head and are droptight when closed. Roiovalves have teen opened
normally with the hollow-jet valves 1D percent open. No bypass lines or &ir venis are
provided for filling the oullet pipes for balancing the pressure ior opening the rotovalves.
There is some leakage on the rotovalve stem packings, Valves are clean and in excellent
operating condition,

Hollow-jet valves operate smoothly at all openings and cause very litile disturbarnce
in the river stilling basin, A1l valves are cavitated extensively in the hody and on the
splitters. One valve has severe cavitation damage on the needle. One valve still has the
rubber seal intact except for about 2 feet which has been torn loose, With the present
control system it is impossible to make adjustments or reasonable medification 1o improve
the operation of the valves when a hydraulic head is not acting on the valve needle; how-
ever, a skilled operator can satisfactorily operate the valves when the outlet pipes are
full and under pressure,



The station-service turbine generator unit was shut down because of a burned-out gov-~
ernor motor. Al inspection plates were removed, and except for minor repairs such
as gaskets and bushings in wicket gate linkage, the unit is in good condition, The gov~
ernor motor burned out apparently from a “short" which occurred from normal usage.
It will be repaired locally.

The diegel generator appeared to be the most neglected piece of equipment on the proj-
ect and is in need of servicing, cleaninc. and painting,

RECOMMENDATIONS

Category II (To prevent or reduce further damage)

1, One- to two-inch drain holes should be drilled or burned on the centerline of
the web of the wheel gate crossbeams to prevent collection of water,

2. The bearings on the wheels of the wheel gate at the intake structure should be
examined for rust, cleaned, greased, and maintained in first~class condition for emer-
gency use. The gate may not close under emergency conditions if the wheel bearings
are not in good operating condition,

3. The automatic latching device which is used with the 200~ton crane for handling
the gates on the intake structure should be thoroughly cleaned and maintained in good
operating condition for emergency use at all times. The mechanism should not be lubri-
cated except prior to being used,

4, Further tests should be made to determine the source of leakage over the No. 1
outlet in the rotovalve tunnel. Close the No. 1 hollow-~jet valve for several hours. If the
leakage through the crack reaches a limit and the water stops flowing, it may be assumed
that the leakage is caused by squeezing of water from small clearances around the pipe,
The squeering would be caused by the pipe expansion when the hollow-jet valve is closed
and such leakage is not considered serious., Continued leakage afier the valve has been
closed for several hours will be an indication that the outlet pipe is leaking.

To search for leaks, drain the outlet pipe and sandblast all welded joints surround-
ing the leaking area to a clean and dry surface. Apply a dye penetrant, similar to Spot-
check {obtainable from Magnaflux Corporation, Chicago 31, Ilinois), to chéck for cracks
or gmall pinhcles in the welds on the pipe wall, A small crack or pinhole may be repaired
by welding: Provided, That the pipe is kept sufficiently cool to prevent steam pressure
between the concrete and the pipe wall. Small repairs may also be made by drilling,
tapping and plugging with a steel pipe plug and grinding flush.

I other than minor welding is required, a section of plate containg the fzult should
be removed by air-arc or chipping. The concrete should be removed from underneath
the area o be repaired, to a depth of 2 inches. The new seciion of plate should be drilled
and tapped for grouting before welding in place, After welding has been completed, the
welding should be tested for cracks with dye penetrant.

After all testing has been completed, grout between the pipe and concrete, plug the
grouting hole with a stzel pipe plug, and grind flush with the interior surface of the pipe.

5. The portion of the rotovaive plug which is exposed to water on the downstream
side should be cleaned and painted with a good grade of water resistant paint such as
CA-50. The upstiream side should also be painted when the tunnel is dewatered.

8. Cavitated areas on the hollow-jet valves should be repaired by filling with stain-
less steel weld metal. The fluldway surfaces should be ground to the contour shown on
the manufacturer's drawings. Offsets or irreqularities in the fluidway should be ground
srnooth and should not have a slope greater than 1 to 20, Since it is not necessary 1o close
the hollow~jet valve tight, cavitation will be minimized if the rubber gaskets are elimina~
ted _g,{ld thetgaisket grooves filled with weld metal and overlayed with one-fourth inch of
stainless steel,
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7. The diesel generator unit should be completely serviced, all packings, damaged
oil lines, fuel lines and fitlings should be replaced, and the motor should be cleanad and
painted.

Category III (Beneficial repairs)

1. Ordinarily trashracks on submerged intakes are not inspected; however, since
inspection facilities have been provided, the trashracks should be removed, inspected
and repaired when the tunnel gates are ¢losed for other purposes.

2. The packing glands on the rotovalve stems should be tightened. I leakage con-
tinues, packings shoutd be replaced when the tunnel is dewatered.

3. The electric control instruments (Figure 7} including the pushbutions, selector
switch, indicating lights and indicator for each hollow-jet valve should be moved irom
the present control board to a small panel located on the wall adjacent o the hydrawlic
controls. This will give the operator a more convenient conirol system. The instzlla-
tion of an ammeter on the control panel for the gear unit motor would aid the operator
in the operation of the hollow-jet valves. To give the operator better access to the hollow-
jet valve controls, the valve operating unit should be moved into the control nouse. The
shaft could be passed through a packing gland in a sleeve through the wall of the conirol
house. Shaft connections between the hollow-jet valve and valve operating unit could be
made with two sets of miter gear as shown on Drawing No. 3.

4. Since the interior surfaces of the outlet pipes are in excellent condition after
10 years of service, painting is not recommended at this time; however, the interior
surface of the pipes should be examined at 6-month intervals for several years. Should
damage occur in the slightest degree, the pipes should be painted with a good grade of
coal-tar enamel.

5. When the hollow-~jet valves are repaired, they should be painted all over with
vinyl-resin paint Type VR6,

Date of inspection

Tanuary 28, February 19 and 20, 1964
Structure completed

1953

Operation status at time of inspection

Reservoir water surface--Elevation 1008 M

Maximum water surface -~Elevation 1033.5 M

Reservoir releases--On Janvary 28, ail three hollow-~jet valves were discharging at
90 percent open. The temperature was 30° F. and the entire area in iront of the valve
house including the valve operating unit, for the hollow-jet valves, was covered with ice,

On February 19, all three valves were discharging &t 100 percent open. Temperature
50° cloudy and showers.

Inspection party

Jamuary 28, 1984 M, H. Parwana--Assistant Director General, Operations and
Maintenance, Helmand Valley Authority, Aighanistan
Carroll Wilcomb--Chief, Operations and Maintenance Division,
Bureau of Reclamation
Dale Curtis~~Irrigation Operations Advisor, Bureau of Reclamation
Thomas Dewhurst--Construction Management Engineer, Bureau
of Reclamation
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February 18, 1964 A. Tawab Assifi~-Director General, Cperation and Maintenance,

Helmand Valley Authority, Afghanistan

M. H. Parwana--Assistant Director General, Operations and
Maintenance, Helmand Valley Authority, Afghanistan

Carrcll Wilcomb-~Chief, Operations and Maintenance Divigion,
Bureau of Reclamation

Thomas Dewhurst--Construction Management Engineer, Bureau
of Reclamation

12



t
vl

Figure 7. --Kajakal Dam. Control
anel showing indicator, indicating
lights, and pushbutton gtation for one

hollow-jet valve.

e 8. --Stuck in the Mud. A 2-hour
Lashkar Gah and Kajakal
e hazards of auto travel

Figur
delay between
Dam. One of th
in Afghanistan.

13



SECTION I

Inspection Report on

ARGHANDAB DAM

He!mand Valley Development Project
Afghonistan
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GENERAL INFORMATION

Arghandab Dam is located approximately 21 miles (34 kilometers) northeast of Kandahar
on the Arghandab River. The dam (Figure 9) is an earthfill structure riprapped on the
upstream side, and is 180 feet (49 meters) high with the crest at elevation 1115.00 M.
Morrison-Knudsen, Afghanistan, Inc., constructed the dam for the Royal Government
of Afghanistan. The outlet works consist of one 15-foot~diameter (4. 80-meter} tunnel
with the intake portal and trashrack structure located at the right abutment, an octegonal
concrete intake guard gate structure located 160 feet (43 meters) upstream irom the axds
of the dam, and an outlet control valve house which is located on the right abutment at
the downstream toe of the dam as shown on Drawing No. 4. The tunnel is concrete lined
except for 54 feet (16. 5 meters) at the downstream end which is steel lined, and from
which two 48-inch-diameter (122-centimeter) pipes branch into the valve house for the
outlet works. The 15-foot (4. 80-meter) steel penstock, which is intended for future
E)gwer dﬁ\éeilopment, extends past the valve house and is closed off with a steel bulkhead

igure 10).

Two 9.67- by 41-foot (2. 0- by 12, 5~meter) steel trashrack panels with 8-inch bar
spacing are located on a 45° slope on the trashrack structure. WNo provisions have been
made for a trash rake; however, the trashrack panels may be hoisted to the upper portion
of the inclined structure for maintenance.

An 11.7- by 15. 43-foct {3~ by 4. 7-meter} wheel gate with rubber seals is provided in
the intake structure for maintenance of the tunnel and ring-follower gates, and for emer-
gency closure. A service deck is provided at elevation 1111.0 M for maintenance of the
wheel gate. The wheel gate is operated at 6 feet per mimite by a 71-ton, electrically
driven wire rope hoist which is located above the gate on an open deck at elevation
1115. 00 M. Approximately 1 hour and 15 minutes is required to open, or close the gate
from the storage position. The hoist has a travel of approximately 15 feet {£. & meters)
for normal operation of the wheel gate, and a maximum travel of 162 feet {42. 5 meters)
for maintenance. The present policy is to keep the gate in storage position unless it is
closed. A 24-inch-diameter (81-centimeter) air vent for the tunnel is lccated in the wheel
gate structure.

Two 48-inch (122-centimeter) ring-follower gates and two 48-inch (122-centimeter)
Howell-Bunger valves are located in the valve house. The ring-follower gates are hydrau-
lically operated and are closed under essentially no tow conditions to shui off the river
outlets when the Howell-Bunger valves are not in use. The gates may also be used for
emergency closure under full flow conditions if the Howell-Bunger valves should become
inoperable. The mechanically operated Howell-Eunger valves, located at the discharge
end of the outlet pipes, have a maximum discharge capacity of 920 cubic feet per second
at full reservoir head, and are used for requlation. The Howell-Bunger valves discharge
into a steel-lined concrete chamber, approximately 25 feet (8 meters) square, which
converges the water into the river (Figure 11). The ring-follower gates were manufactured
by Pacific Coast Engineering Company, Alameda, California, and the Howell-Bunger
valves were manufactured by the former S. Morgan Smith Company, York, Pennsylvania.
(S. Morgan Smith Company has been taken over by the Allis-Chalmers Company,
Milwaukee, Wisconsin.)

A hydroelectric station-service unit, consisting of a Leffel Company turbink, telt-
driven Woodward governor and a 75-kilowatt, 50-cycle, 440-volt Fairbanks Morse
generator, is located in the valve house. A diesel generator unit is housed in a small
concrete structure located at the top of the right abutment near the intake gate structure.
The hydroelectric unit and diesel generator unit cannot be operated.paraliel.

FACILITIES INSPECTED

With the ring-follower gate open and the tunnel intake gate closed, the Howell-Bunger
valves were opened to drain the tunnel. About half the tunnel drained through the Howell-
Bunger valves, and the remaining water was drained by removing a 16-inch-diameter
{41-centimeter) cover from the penstock bulkhead. The 48-inch-diameter (122-ceniimeter)
outiet pipes were in excellent condition; there was no evidence of cavitation, erosion or
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Figure 9, --Arghandab Dam, A view
of the downstream face of Arghandab
Dam,

Figure 10. --Arghandab Dam penstock
bulkhead. Draining the tunnel through
a ib-inch-diameter manhole cover.

Figure 11. -~Arghandab Dam, The valve
house with the Howell-Bunger valves
discharging at 30 percent -opening.

PX-D-44530
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rusting inside the pipes. The inside of the pipes was uniformly coated with what appeared
to be a white brittle deposit approximately 1/32 inch thick. The coating scraped off

easily with the point of a screwdriver to @ bright metal, The follower opening of ihe
ring-follower gate maiched almost perfectly with the diameier of the pipe. Facilities
were not available for entering the 15-foot-diameter (4. 6-meter) tunnel, so it was not
examined except for the part that could be seen from the junction of the 48-inch-diameter
(122-centimeter) outlet pipes. Leakage from the tunnel, with the intake wheel gaie closed,
wasg approximately one-half cubic foot per second. I was informed that most of this lesk-
age was from the walls of the unlined tunnel,

Tunnel Inlet Wheel Gate

The wheel gate is in excellent condition, The seals are all in good condition; holes
have been burned in all the beam webs so water will drain as the gate is raised above the
water. Wheels were well greased and could be turned easily by hand, and the gate had
a heavy coat of paint. The rope hoist is also in excellent working condition anc has been
kept well painted and greased. The wire rope was also well greased., Limit switches
are provided to stop the gate in the closed and storage positions. The limit switch for
the open position, with the gate just above the tunnel opening, has been disconmecied as
the present policy of operation is to keep the gate in the storage position when it is not
closed. gSince there is no powerplant at present, this is good practice.

The hoist control mechanism is also equipped with a limit swiich and time delay relay
o stop the gate at a 6-inch (15-centimeter)} opening during the gpening cyele for filing
the tunnel. The time delay relay prevents the opening cycle from operating for 30 min-
utes., After 30 minutes the OPEN bution has teo be pressed to complete the opening cycle,
I was informed that on several occasions the gate stopped and went through the E0-minute
waiting period several times during the opening cycle. On my first visif, time did not
permit checking of this malfunction, but on my second trip Mr. Victor Terzariol, an
electrician, went along to check the wiring system. The gate was operaied through 2
complete closing and opening cycle and everything worked perfectly. His explanatior of
the erratic operation was that the diesel generator unit was probaply not operating at the
proper voliage when the time delay relay did not function properly. Mr. Terzaricl had
adjusted the diesel generator for proper voltage before testing the gate controis.

Ring-follower Gates

The ring-follower gates were not operated, as no trouble has ever been experienced
in their operation. The gates are hydraulically operated and the conirol sysiem consists
of an 0il tank, electrically driven oil pump rated for 6. 4 gallong per minuie at 750 pounds
per square inch, pushbutions and hydraulic control valves., A semiaviomaiic hanger
holds each gate in the open position. A number of break studs have been broken irom
time to time because of failure to unlatch the hanger before the closing cyele was iniiiated.
The bonnet cover on Gate No. 1 has cracked twice in different places since installation
but has been satisfactorily repaired by welding, Cracks were apparently caused irom
fanits or internal stresses in the castings that appeared after the gate had teen in opera-
tion for some time. Water was leaking from the packing gland of Gaie Mo, 2. o oil
leaks were found, and the gates are well painted and clean, There are no air venis in
the control system nor is a surge snubber provided on the pressure gageline. The gage
needle is badly bent {rom surges causing it {o sirike the peg at the end of {he scale,

Howell-Bunger Valves

A Howell-Bunger valve consists of a cylindrical body with radial ribs extending beyond
the cylindrical shell through the valve ports to a cone-shaped head, a cylindrical sleeve
which slides upstream over the body to open and downstream over the radial ribs to cliose,
and a gear and screw mechanism on the valve body to operate the valve, The exterior
of the valves and operating mechanism, are in good condition. All moving paris were
well greased and exterior surfaces well painted, The interior surface of the discharge
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end of the eylindrical sleeves are cavifated around the circumierence from the edge of

the seal to approximately 4 inches (10 centimeters) upstream., Some of this surface has
been repaired by building up with stainless steel weld metal, but is still in serious need

of repair. The cones are severely cavitated with pits more then 1/8 inch deep, for an
area around the circumference at the discharge end and from edge of the seal to a distance
of 10 inches (25 centimeters) upstream (Figure 12).

The stainless sieel seal surfaces on the cones are in excellent condition. Neither
Howell-Bunger valve geals very tight, mainly because the closing limit switch stops
the valve approximately 1/16 inch before the seal seats. The gear reduction motor units
for both valves are well painted and are in excellent operating condition. One ¢il seal
in Unit 2 has a minor leak,

Turbine Generator Unit

The turbine generator unit was shut down for repairs. Linkage from the governor to
the wicket gates had jammed; and in an effort to release it, the hole in the linkage for a
handie to manually shift the wicket gates was ripped out, This part ¢f the linkage is of
cast iron and cannot e repaired, so it should be replaced with a new part. The wicket
gates have been painted with epoxy for over 18 months and are in excellent condition.
There is ne evidence of cavitation and the wicket gates are atill perfectly smooth, The
leading edges of the runner vanes are badly cavitated. The control cabinet for the turbine
generator unit (Figure 13) has the back cover removed and makeshift connections have
been made to install a disconnect switch for interchanging operation of the turbine unit
and diesel unit. The open connections are unsightly and are dangerous to an operafor.
The pointers on the ampere and voltage dials on the control panel are bent and are not
adjusted to read accurately. '

Diesel Generator Unit

The diesel generator unit is in fair condition; however, the oil and fuel lines leak
enough so that drip pans are used to keep the oil from running across the floor. Tuel
pump packings were also leaking badly. The diesel engine was started but no investiga-
tion was made for worn parts, compression or efficiency of the unit.

SUMMARY AND COMMENTS

The tunnel was drained and the outlef pipes were examined and found to be in excellent
condition. The tunnel wag not examined except for what could be seen from junction of
the 48-inch-diameter (122-centimeter) tranch, Leakage from the tunnel and the wheel
gate combined was approximately one-half cubic foot per second.

~"The tunnel intake wheel gate, hoist, and all appurtenant equipment is in excellent
working condition. Limit switches are provided at the closed position, 6 inches (15 cen-
timeters) from closed position with a 30-minute time delay relay for filling the tunnel,
and at the fully raised storage position. The gate is kept in the storage position except
when it is closed,

Ring-follower gates were not operated as no trouble has been experienced in their
operation except breaking of hanger studs because of failure to unlatch the hanger before
initiating the closing cycle. Two cracks have been repaired in the bonnet cover. There
are no air vents in the hydraulic control system or snubbers on the line to the oil pres-
sure gage,

The exterior surfaces of the Howell-Bunger valves and operating mechanisms are in
excellent condition, but the inside surfaces are severely cavitated at the discharge end
of the valves, Limit switches are not set so the valve will seal tight; therefore, leakage
is greater than ig desirable. The gear coperating unit is in good condition.
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Figure 12. --Arghandab Dam. The 48-inch Howell-
Bunger valves are in the fully open position for
inspection. Note that the stainless steel seat at
the downstrearn of the cones is in perfect condi-
tion, but the metal upstream from the seal seat is
severely cavitated.
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The turbine generator had been shut down for repairs, and wicket gate linkage adjust-
ments. Part of the linkage used for hand operation has heen damaged by too much force
applied on a manual operating handle. The runner vanes are cavitated and rieed to be
repaired, The back cover of the generator control cabinet is missing, and exposed
switches and wiring are dangerous. Panel gages are damaged and out of adjustment.

The diesel generator 18 In need of servicing and repairing of all the leaking lines,
packings and fittings,

The cracks that developed on the bonnet cover of the ring-follower gate appear to have
been satisfactorily repaired and in all probability no more cracks will develop. However,
if other cracks should develep in the future it is advisable to again repair them by weld-
ing, rather than replacing the bonnet cover.

RECOMMENDATIONS

Category 1 (Matter of great importance)

1. Arrangements should be made to remove the Howell-Bunger valves and repair
the cavitated areas to prevent progressively greater damage. The valves are severely
damaged and sheuld be removed so that first-class welding and finishing can be done.

Category II {To prevent or reduce further damage)

1. The water packing on the stem of ring-follower Gate No, 2 should be tightened,
shimmed or replaced if necessary to stop the leakage.

2. The oil seal between the motor and gear unit for Howell-Bunger Valve No. 3
showld be repaired or replaced.

3. A standard switch box should be installed on the side of the control cabinet of
the turbirne generator unit, similar to, and above the one already there, to enclose the
switch that is now attached on the back of the cabinet with makeshift wiring.

4, After the switch and locse wiring has been removed from the back of the con-
trol cabinet of the turbine generator unit, the back cover should be replaced to enclose
the cabinet.

-6, The dials on the panel of the control cabinet, for the turbine generator unit,
should have the pointers straightened and adjusted to read correctly.

8. The vanes of the statlon-service turbine runner should be repaired with a low
carbon stainless steel weld rod,

7. The broken turbine wicket gate link which holds the handle for manual operation
of the wicket gates should be replaced.

Category I {Beneficial repairs)

1. Adjust the limit switch, for the closing cycle of the motor gear units of both
Howell-Bunger valves, so that the seals will seat as the gear unit stops.

2. Air vent valves should be installed at the high point on the oil lines of the hy-
draulic control system for the ring-follower gates. These valves are necessary to keep
the air bled out of the hydrawlic system. For convenience it would be desirable to con-
nect the bleed valves with 4 line back into the oil tank to prevent the spilling of oil.

3. An oil line snubber should be instailed in the line to the pressure gage of the

hydraulic control system for the ring-follower gates. A snubber does not hamper ac-
curate gage reading and will prevent damage to the gage from oil pressure surges.
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4, Since the interior surface of the steel tunnel and outlet pipes is in excelleni
condition after 10 years of service, painting is not recommended at this time; however,
the interior surfaces of the pipes should be examined at 8-month intervals for several
years. Should darnage start to occur, the pipes should be painted with 2 good grade of
coal-tar enamel.

5. The diesel generator unit should be completely serviced, all damaged oil and
fuel tubing, fittings and packings should be replaced or repaired and the motor cleaned
and painted.

Date of inspection

Jamuary 23, 1964 and February 25, 1964
Structure completed

1952

Operation stalus at time of ingpection

Reserveir water surface--Elevation 1104.5 M

Maximum water suriace--Elevation 1110, 00 M

Reservoir releases--Both Howell-Bunger valves were closed, ring-icllower geies
were open and the wheel gate at the intake was closed. The temperature was 407 7.

Inspection party

January 23, 1964 M. H. Parwana--Assistant Director General, Operations and

Maintenance, Helmand Valley Authority, Aighanistan

Carroll Wilcomb--Chief, Operations and Maintenarnce Divisian,
Bureau of Reclamation, Lashkar Gah, Aighanisian

Dale Curtis~-Irrigation Operations Advisor, Bureau of Reclama-
tion, Kandahar, Afghanistan

Mohamid Nasim--Camp Manager and Operaior, Arghandabh Dam

February 25, 1964 A, Tawab Assifi--Director General, Operations and Maintenance,

Helmand Valley Authority, Afghanistan

Carroll Wilcomb--Chief, Operations and Maintenance Division,
Bureau of Reclamation, Lashkar Gah, Afghanisian

Thomas Dewhursi--Construction Management Engineer, Bureau
of Reclamation, Lashkar Gah, Afghanistan

Dale Curtis--JIrrigation Operations Advisor, Bureau of Reclama-~
tion, Kandahar, Afghanistan

Orville Mowery~--Operations and Mainienance Technician, Bureau
of Reclamation, Lashkar Gah, Aighanistan

Victor Terzariol-~Refrigeration/Auto Mechanic, Afghanisian
Construction Unit, Chah-i-Anjir, Aifghanistan

Mohamid Nasim--Camp Manager and Operator, Arghandad Dam
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Figure 13. --Arghandab Dam. The back cover of
the turbine generator unit control cabinet has been
removed for convenience of additional wiring,

Iigure 14, ~~Arghandab Dam, Superb hospitality
wag unavoidable at Arghandab. Left to right are
E. B. Gonzales, Dale Curtis, M, H. Parwana,
Carroll Wilcomb and Mohamid Nasim, the Camp
Manager, who was never too busy to extend his
courtesies and dine you on the best of Afghan
delicacies,
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SECTION I

Inspection Report on

GIRISHK POWERPLANT

Helmand Valley Development Project

Afghanistan
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GENERAL INFORMATION

Powerplant

The Girishk Powerplant is the only source of power in the Helmand Vallay Ares, ang
the town of Lashkar Gah is completely dependent on this plant for power. The powerplent
is located near the town of Girishk approximately 37.5 miles (80 kilometers) northeast of
Lashkar Gah, The powerplant (Figure 15} is a three-unit, outdoor-tyrs instaliation with
open-flume turbines. The plant was designed by the International Engineering Compsany,
Inc., San Francisco, California, and constructed by Morrison-Knudsen Afghanistan,

Inc,, for the Royal Government of Afghanistan. Water for the powerplant is diverted

from the Helmand River by the Boghra Canal Diversion Dam which is located approximately
2.5 miles (4 kilometers) upstream from the powerplant. Two byrasses are provided, one
at each end of the powerplant, to bypass water past the powerplant when irrigation demends
are greater than what is being passed through the turbines. Flow through the bypasses is
requlated by manually operated tainter gates. Tailwater elevation is maintzined by a check
structure and automatically operated wasteway facilities which are located aporonimately
3.1 miles (5 kilometers) downstream. Excess water is diverted back inio the Heimend
River.

Only Units 1 and 2 are installed at present. There are provisions for fuiure installa-
tion of Unit 3. The generators are housed in individual steel casings while the remainder
of the plant equipment is housed in a concrete struciure (Drawing No. 5) below the surface
of the canal banks. ‘The structure provides approximately 2 1. 8-foot (8-meter) avdéraulic
drop in the canal bottom which supplies the head for power generaiion.

Generators

The generators (Figure 18) are of the outdoor-enclosed veartical type with 2 rated
capacity of 1, 500 kilovolt-amperes each, 80-percent power factor, 3 thase, B0 cycles at
187.5 revolutions per minute. The generators were furnished by Westinghcuse Eleciric
Corporation.

Turbines

The turbines (Figure 17) are Kaplan fixed-blade propeller type, vertical, and raied at
2, 200 horsepower when operating under a net head of 25 feet at 187, 5 revolutions per
minute, with an estimated discharge of 870 cubic feet per second. The turtines have &
conical steel plate draft tube, submerged gate operating mechanism, and submerged guide
bearing, runner, stay and discharge rings, and wicket gates. The wicket gate ring is
set on top of the turbine distributor housing and is attached to each of the 2C wicket gates
by individual safety links. Each turbine shaft is composed of two sections, 1l-inch
(0. 279-meter) minirmum diameter, {bearing journal is 11. 875-inch diameter) and is con-
nected to the generator rotor shaft by bolted flanges. The lower shafi sectior is 8.2 feet
(2. 50 meters) long, extends through the turbine bearing, and supporis the runner. The
upper shaft is 13. 45 feet (4. 10 meters) long and connects the lower section o the generator.
The turbines were furnished by James IL.effel and Company, Springfield, Chio.

Gantry Crane

A hand-propelied traveling gantry crane with a 16-ton chain hoist is provided on top of
the powerplant. The hoist has a 53-foot (16. 17-meter) lift and z 1lifting raie of less than
8 feet (2. 4 meters) per hour, which is extremely slow for powerplant use, (1, 400 meters
of hand chain travel required for 1 meter of hook travel), The crane is used o gpen and
close the bay headgates and tailgates, and to handle other powerplani equipment.

Diesel Generator Unit

A Z5-kilowatt, diesel engine generator set has been provided for emergency operation
of station-service only.
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Figure 15, --Girishk Powerplant. A downstream
view of the powerplant.

PX-D-44525 NA

Figure 16, --Girishk Powerplant Generators, OQut-
door enclosed-type 1, 500-kilovolt-ampere gen-
erators.
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FACILITIES INSPECTED - UNIT 2

Turbines

The Harza Engineering Company has a contract with U. S, Agency for International
Development to make a study of the Girishk Powerplant and to make recommendaiions
for restoring the powerplant io satisfactory service. Since there is no other source of
power in the area, efficient operation and dependability of this glant is extremely
important.

Mr. E. H. Richardson, Resident Engineer, the Harza representative, drove me to the
plant where we met Mr. Isenberg, Electrical Engineer for ACU (Afghanistan Construction
Unit). The No. 2 Unit had been out of service for sometime and the turbine bearing was
partically disassembled for examination and for checking alinement of the shaft. Mr,
Richardson explained where measurements had been taken and the method used in taking
them, Since 2ll alinement measurements had been very carefully taken with a microm-
eter, to within 0. 001 of an inch, from a vertical planc wire, 0.033 inch in diameter,
with & 20-pound vaned weight suspended in oil, I was confident that his measurements
could be accepied without question and remeasuring would not be necessary.

The generator shaft was found to be plumb. The turbine shaft had been partially re-
assembled and wonld have required disassembly to take accurate measurements. How-
ever, measurements were taken of the clearance between the turbine shaft and guide~
bearing housing (with the bearing out) with a 12-inch-long feeler gage. These measure-
ments disclose an offset of the bearing bracket In relation to the turbine shaft of approx-
imately 0.022 inch. Evidence shows that an effort had been made to &line the shaft by
machining the guide~bearing bracket and shifting it to correct for alinement. Measure-
ments that are possible to take without a complete disassembly show that the shaft still
remaing approximately . 008 inch out of alinement. As a result of the guide-bearing
bracket being shifted in the turbine housing, the runner blades (Figure 18) show evidence
of dragging on the lower crown ring.

Cutside edges of the rotor blades (Figure 19) have worn flat and the edges have curled
out beyond the thickness of the blades. The turbine shaft (Figure 20) and turbine shaft
bearing were found badly grooved and worn, The lower crown ring was found 0.4 inch
(1 centimeter) out of level. The shaft coupling had been shimmed with wedge-shaped
shims so that the bolts could be tightened without leaving a gap at the coupling joint. ‘The
two shaft flanges do not appear to be parallel., The space between the furbine wicket
gates, inthe closed position, varied from . 002 to . 110 inch from top to bottom on some
of the gates. Enough water leaked past the wicket gates to prevent the turbine from stop-
ping without heavy application of the brake. The governor shaft that extends below the
generator and operates the wicket gates was approximately 1.5 inches out of plumb and
a support bracket was found broken. A new bracket has been installed and alinement has
beer corrected. The turbine is designed for a wicket gate opening of 10.5 inches (26,7
centimeters). The maximum opening that can be obtained with the present linkage on the
governor shaft is 9. 125 inches {23, 2 centimeters),

As soon as temporary repairs can be made on Unit 2, it will be restored to service
while Unit 1 is taken off the line and examined to determine what repairs are required to
maintain dependable operation.

Headgates

The turbine bay inlet is closed off by two 14-foot, 4.75-inch by 23-foot, 4-inch struc-
fural steel headgates eguipped with music note rubber seal all around. The seals were
holding tight except at the bottem of the gate. With the bay drain cpen, the floor of the
bay would neot drain to less than 4 inches of water. Both gates were lsaking extensively
near the center, apparenily from damaged floor sealplates or damaged conecrete around
the 5ealplates. Roughness could be felt on the concrete floor by sliding your foot along
the downstream edge of the gates. Further examination could not be made bacause of
the 4 inches of water on the floor.
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Figure 17. --Girishk Powerplant Unit 2.
Top view of turbine showing the speed
ring, turbine shait and lower shaft
coupling.

Figure 18. --Girishk Powerplant Unit 2
turbine runner. Edges of blades show
wear from dragging on the lower
erown ring.

Figure 19. --Girishk Powerplant Unit 2.
Turbine runner blade shows evidence
of severe dragging between the edge
of the blade and lower crown ring.
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Figure 20, --Girishk Powerplant Unit 2. An enlarged
view of the turbine shaft showing the bearing sur-
face bodily grooved and worn. Pencil points to
area that was in contact with oil packing. Lower
oil packing wore similar grooves, :

Figure 21, --Girishk Powerplant Unit 2.
Turbine shaft after machining undersize to
eliminate grooving. Shaft will be used tem-
porarily while Unit 1 is shut down for exam-
Ination,
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Trashracks

Trashracks on the power bay intakes collect a considerable amount of debris which has
to be removed frequently to keep from obstructing the inlet. Debris is removed manually
with a hand rake from the powerplant roadway parapet or by & man riding & small raft
which is propelled by two men on the bank pulling on guide ropes. This methed of clean-
ing the trashracks is dangerous, inefficient, and it is possible to clean only the top 1.73
meters. (Length of hand rake.)

SUMMARY AND COMMENTS

The Girishk Powerplant was visited to examine Unit 2, for malfunctioning and fo deter-
mine possible causes of vibration, and to examine other major mechanical isaiures.

The turbine had been partially disassembled and was being examined by Mr. Richardscn.
Observations were made and measurements for turbine shaft alinement faken by Mr,
Richardson were accepted.

Turbine shaft was found out of alinement and the lower crown ring cut of level. The
turbine bearings were found rough and scored. The bearing bracket has peen shifted
from the center of the turbine.

Turbine runner showed evidence of scraping the lower crown ring and wearing the
propeller edges flaf.

Wicket gates do not close tight enough to stop the turbine.

The governor shaft was out of plumb and a support bracket was broken. Repairs have
been made and the shaft realined.

The wicket gates are designed for a 10, b-inch (26.7-centimeter) opening and would |
open only 9.125 inches (23. 2 centimeters); apparently because of improper linkage on the
governor shaft.

Both headgates leak excessively under the bottom seal, Water stands about 4 inches
deep in the bay with the drain open.

Trashracks are cleaned by hand with small rakes from the powerplant roadway or
from a small barge which is dangercus and ineffective.

The gantry crane is hand operated and it requires considerable time to handle power-
plant equipment.

When suitable equipment is properly installed and maintained, a plent of this Gype
should serve for approximately 20 years with no more than minor revairs.

RECOMMENDATIONS

Category I (Matters of great importance)

1. Alinement of the turbine shaft is extremely critical for satisiactory operation
and long service of the unit. To be assured that 2 satisfactory installation will result, 21t
second-stage concrete should be removed and the turbine reset to corract alinement.

2. The damaged bearing area on the turbine shaft should be rapaired by suilding the
shaft up with weld metal and refinishing, or the shaft should be replaced.

3. The turbine bearing bracket should be replaced or built up with weid metal,
refinished to original dimensions and redoweled to the turbine case.
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4, Repalring the wicket gates so they will close tight is not absolutely necessary;
however, it would be desirable to build them up with weld metal and refinish by grinding
in the event releveling of turbine does not allow closure adjustment with eccentric shear
link pins.

Categery II (To prevent or reduce further damage)

1, The apparent reason for the wicket gates not opening to 10, 5 inches (26.7 centi-
meters) is that the lever on the governor shaft that operates the wicket gate ring on top
of the turbine is short or linkage is not in proper adjustment. Full opening of the wickets
can be obtained by linkage adjustment or supplying a governor shaft lever arm of proper
length. Maximum turbine efficiency cannot be obtained unless the wicket gates open fully.

2. Headgate lezkage shonld be repaired at the first cpportunity. It will be neces-
sary to dry the Boghra Canal upstream from the powerplant which will require shutting
down the plant.

3. A mechanically operated trash rake should be constructed, or procured commer-
cially, that can be guided on two or more of the present trashrack bars or by adding new
guldes to the trashracks. To be effective the rake should reach to within 8 inches of the
bottom of the trashrack. With the present method of hand cleaning, it is almost impos-
sible to prevent the lower portion of the trashracks from becoming obstructed with debris.
Clean trashracks are important to maintain maximum efficiency.

4, This plant is the only source of power at the present time, and will contimme to
be so for sometime in the future. When the plant is shut down for repairs it is urgent
that equipment be handled rapidly to get the plant back on the line as soon as possible,
The present chain hoist operates extremely slow; therefore, an electric motor should be
incorporated into the present 1&-ton gantry crane hoist or a new electric hoist should be
procured.

Date of ingpection

January 27, 1964

Structure completed

Unit 1--February 19568
Unit 2--March 1958

Operation status at time of inspection

Approximately 800 cubic fget passing through the plant and approximately 400 cubic
icet are being discharged through the left bypass., Unit 1 was in service and Unit 2 was
- shut down.

Authorization and purpose of inspection

This investigation was remested by the Project Manager of the Bureau of Reclamation,
Helmand Valley Development Project, Lashkar Gah, Afghanistan, by cablegram to the
Commissicner. Telephone conversation from the Commissioner’s Office to the Technical
and Foreign Services Branch, Denver, Jamary 2, 1964, requested that engineer detailed
1o Afghanistan be gualified to examine the 1, 500-kilovelt-ampere turbines at Girishk
Powerplant for misalinement and causes of vibration.

Inspection party

H. E. Richardson, Resident Engineer, Harza Engineering Company, nternational

R. B. Isenberq, Electrical Engineer, ACU (Afghanistan Construction Unit)

Excellent cooperation was received from the above-mentioned personnel, which was
appreciated very much.
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
HELMAND VALLEY DEVELOPMENT PROJECT
LASHKAR GAH, AFGHARISTAN

Address Teply:

4 GAH
March 9, 1964 STATE DEPARTMENT MAIL ROOM
WASHINGTOH 23, D. C.

TO: Mr. F. Gordon Whitaker, Project Manager

FROM: E. E. Gonzales, Mechanical Engineer
Bureau of Reclamation, Denver, Colorado

SUBJECT: Report on Unit No. 1 - Appendix I to Section T of Report on Girishk
Powerplant

On March 4, 1964 I accompanied Mr, H. E, Richardson, representative of the Harza
Engineering Co. International, to examine the furbine shaft and bearing of Unit No. 1 of
the Girishk Powerplant, The turbine pit had been dried before our arrival and workmen
were disassembling the turbine bearing.

Findings:

1. The top bearing packing was badly worn and a section of approximately four inches
was missing. The lower bearing packing was missing completely with no evidence
whatsoever that packing had ever been installed; however, Iwas assured thet pack-
ing had been installed. The packing grooves are 3/4 inches wide and 1 1/2 inches
deep and receive three 3/4 inch X 3/4 inch packing rings each. The packing found
in the upper groove was a hard woven fabric, compression type gasket which ap-
peared to be very durable.

Shimming in sizes up to 3/8 inch was found under the legs of the turbine bearing
bracket (Figure 22} and the holes for the bolts that fasten the bearing otracket to
the turbine were ernlarged from 1 9/16 inch, as shown on the drawing, 10’2 1/8 inch
as shown in Fiqure 23. The space between the 1 1/2 inch bolt zrd the hole had
been filled with lead.

2. The upper packing gland and lower guide bushing showed evidence of severe wear.
The inside surfaces were grooved and wire edging curled over the flange a5 shown
on Drawing No. 6. This was caused from extreme eccentric pressure of the tur-
bine shait.

3. Feeler gauges were inserted between the turbine shaft and the vearing 2 180° apart.
One side had a clearance of . 0863 inch and the other side had more than . 083 inch
clearance.

4. The shaft bearing was fairly smooth and showed consideravle evidence of wear and
wire edging on the bottem flange. The most severe evidence of recent wear was on
the upper packing gland and lower guide bushing. At these two Gearing points, the
turbine shaft showed deep grooving that was plainly visible to the eye.

5. A visual inspection of the shaft showed severe wear over the entire bearing area.
Apparently, most of the wearing had been done before the présent dbearing wes
installed as the bearing showed little wear. The turbine shait measured 0. 120 inch
flat at Point A ~ (Drawing No. 6). From Point A, the shafi tapers at an angle to
the centerline 0.124 inch to Point B. This makes the shaft 2 total of 0. 244 inch
undersize at Point B,

6. The lower crown ring showed grooving all the way around where the tips of the
turbine runner have been scraping. Clearance between the rummer tips and the
lower crown ring varied from 1/8 to 1/2 inch with the turbine bearing out and the
shaft hanging free from the generator thrust bearing {shaft floating).
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Fiqure 22. --Girishk Powerplant Unit 1. The turbine
shaft bearing bracket assembled on the floor to meas-
ure the bearing diameter.

Figure 23. --Girishk Powerplant Unit 1. One leg of
bearing bracket showing boltholes drilled oversize
and filled with lead, and shimming to compensate
for turbine misalinement,
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Mr. F, G. Whitaker -2
Report cn Unit No, 1
March 8, 1964

7.

With the governor in the maximum closed position, all the wicket gates remained
approximately 1/4 to 3/8 inches open.

With the governor in the maximum opened position, the wicket gates opened a maxi-
mum of 8 3/4 inches instead of the intended design opening of 10 1/2 inches, (Leffel
Drawing 48642)

‘The governor shaft and wicket gate linkage does not appear o be set properly to
obtain the design cpening intended for the wicket gates. The crank arm on the
governor shaft, that actuates the long connecting linkage to the wicket gate shift
ring, is approximately perpendicular to the linkage centerline {Drawing No. 7).
When the wicket gates are opened, the governor shaft crank arm is turned to the
extreme right as shown by the dotted line - (Drawing No. 7). This condition, along
with loose fitting linkage connection bushings, account for the wicket gates not open-
ing the full 10 1/2 inches, Maximum wicket gate opening is cbtainable when the
governor shaft crank arm is set so that it is perpendicular to the linkage centerline
when the wicket gates are midpoint of opening,

The turbine shaft of Unit No. 1 is so badly worn that putting it back into service in
its present condition would be risking sericus damage of the generator and thrust
bearing, Extensive repairs are needed on the turbine shaft and bearing before the
unit can be used even for temporary service.

The Girishk Powerplant design is of such nature that redesigns or changes other
than minor improvements would, in all probability invclve major reconstruction of
the plant and excrbitant cost.

Recommendations

It is my opinion that the Girishk Powerplant can be satisfactorily rehabilitated for many
years of dependable service by aligning, repairing and adjusting the present equipment.

1,

The turbine shafts will have to be repaired by welding or replacing and accurately
aligning the shaft and bearing, and centerlines of turbine and generator of each
unit,

It will be necessary to properly fit, align and assemble the shaft bearing including
the packings, packing glands and lower guide ring.

The turbine runners should be balanced and centered in the lower crown ring of the
turbine.

To accurately align the turbine shaft with the generator shaft, the turbine should be
removed from the concrete and reembedded properly aligned and leveled so that the
rumer will be centered in the lower crown ring and the shaft will be accurately
aligned with the generator shaft and bearing.

Accurate alignment of the turbine and generator, and balancing of the runner is
essential for dependable operation and long service of any powerplant,

5, Al governor linkage should be checked for locse fitting and alignment, and repaired,

~ligned and adjusted as necessary to obtain tight closure and 10 1/2 inch opening of

the wicket gates.

In view of the fact that Mr. Richardson is well acquainted with the problems of the Girishi
Powerplant, and is well qualified to do a first-class job of restoring the plant to satis-
factory operating conditions and dependable service, I recommend that arrangements be
made for Mr. Richardson to supervise rehabilitation of the Girishk Powerplant to
completion.

Lpmyaten
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Drawing No. 7
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Figure 24, --Girishk Powerplant Unit 1.
Workmen raising the turbine shaft to
the surface deck of the powerplant.
Shaft is 8, 2 feet long and 12 inches
in diameter at the bearing area.

Figure 25.--Girishk Powerplant Unit 1. Turbine shaft
. bearing area showing severe worn surfaces. Area
between 2 and b is the main bearing area.

Figure 26, --Girishk Powerplant Unit 1. Turbine
shaft--Area 1 is upper packing gland surface. Area
between 1 and 2 isupper packing surface, Note
pitting in bearing Area 3. Note eccentric wearing
at points 2 and 4, This is likely cansed by shifting
of the shaft center as wear occurs on the shaft and
bearing.
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Fiqure 27. --Girishk Powerplant Unit 1. Turbine
s showing severe wear. Groove between 5
and 6 was caused by the lower packing which was
missing completely at time of disessembly. Arez
6 shows galling under the packing gland.

Figure 28. --Girishk Povserplant Unit 1. Turbine
shaft--Note eccentric grooving at Area 8, This was
caused by the shaft shifting irom & forced position
after the packing disappeared and wear {0ox place.
Double grooving was caused by the packing gland
being tightened after packing had disappeared.

PA D 44550 Na

Figure 29. --Girishk Powerplant Unit 1.
Turbine shait. Area 7 shows the
extent of wear at the lower guide ring.
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SECTION TW

Inspection Report on

BOGHRA, SHAMALAN AND
DARWESHAN CANAL SYSTEM

Helmand Volley Development Project
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GENERAL INFORMATION

Boghra, Shamalan and Darweshan (Drawing No. 8) are the main canals in the irrige-
tion system and are located along the Helmand River Valley., The Boghra Canal heaa-~
works is located at the Boghra Diversion Dam on the Helmand River 40 miles (64 kilo-
meters) northeast of Lashkar Gabh and extends 47 miles (75 kilometers) in a southwesterly
direction. The Boghra Canal has a capacity of 2, 600 cubic feet per second; supplies
water for the Girishk Powerplant, Shamalan Canal, and furnishes irrigation viater for
the Nad-i-=Alil and Marja dreas. The Shawalan Canal branches off the Boghra Canal .

10 miles {16 kilometers) north of Lashkar Gah and extends south a distance of 44 miles
(70 kilometers) parallel to the river.

The Darweshan Canal has a capacity of 1, 000 cubic feet per second, has headworks
at the Darweshan Diversion Dam on the Helmand River approximately 38 miles {8 kilo~
meters) south of Lashkar Gah, and extends south a distance of 47 miles (75 kiiometers)
parallel to the river. At the present time there is a total of approximately 68, 000 agres
of irrigated land served by the eniire canal system. Water is stabilized for power and
irri?ation by Kajakai Dam which is located on the Helmand River, 88 miles (147 kilome-
ters) northeast of Lashkar Gah.

Dimensions given in this report denote approximate sizes of structures and are not
intended to be exact. Distances are approximate,

FACILITIES INSPECTED

Boghra Piversion Dam

The Boghra Diversion Dam (Figure 30) consists of a concrete spillway, 380 feet
(180 meters} long and a maximuwm height of 8 feet (2. 40 meters) with the sluice gric
structure and diversion works located on the right bank of the river. The sluice gate
structure has three gate openings with three 20- by 10-foot sluice gates, thai regulaie
river flow adjacent to canal inlet. One extra gate has been provided for mainienance,
The sluice gates are controlled by a gantry crane that travels on top of the sluice gate
structure, and a semiautomatic lifting beam. The canal inlei structure is regulaisd by
four 22- by 7-foot manually operated top seal tainter gates, The operator reporied that
the lifting beam did not work. This is not an unusual complaint, as semiautomalic or
self-latching lfting beams frequently give trouble. In this particular case, z man is
able to reach the gates to latch and unlatch the hooks for handling, so ii does noti present
a serious problem.

Boghra Canal Wasteway and Checkworks {Sta. 10+917.00)

The Boghra Canal Wasteway and checkworks structure is lecated 3. 1 miles (3 Xilo-
meters) downstream from the Girishk Powerplant and consists of four 81- by 1l-foot
manually operated tainter gates across the Main Canal, and two 18- by 10-iopi tainter
gates that requiate the wasteway which is located on the left bank oi the canal, The
wasteway gates are equipped with both manual and automatic conirols. Aulomatic con-
trols are of the weir floatwell and counterweight type. The gates have individual counter-
welghts but are controlled by g commeon floatwell. The primary purpose of this struciure
is to maintain constant tailwater elevation for the Girishk Powerplant by aniomaticaily
checking, or diverting excess water back into the river,

On the first visit, one wasieway gate was being controlled automatically and the other
manually. I was reported that the downstream gate did not operate properly and that it
lagged approximately a foot behind the other. On the second visit toth gates had been
shifted to automatic controls and the downstream gate was not functioning. An examina-
tion disclosed that the float cables were completely slacked and the counterweight would
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nra Diversiob Dam.

Figure 30. --Bog
Sluice gate structure shown in fore-
ground 18 adjacent to the Boghra

Canal Intake.

pX-D 4452

re 31.--Boghra Canal Wasteway.
d to change

teh~-type cluteh is use
from manual to automatic aontrol of

the wasteway gates.

a Canal Checkgate.

Figure 32. --Boghr
checkgate was

Wire rope on one
rusted through.
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not go down. After prying the weight loose from the guides and dislodging the rope drum
shaft from its bearings with a bar, the automatic mechanism began o work, bul very
sluggishly. The clutch {Figure 31) on the end of the rope drum shaft which should slide
freely by hand could not be shifted even by forcing it with a bar. In examining the shaft
it was found that lack of greasing and accumulation of dirt, grit and hardened grease had
bound the bearings to the shaft so tight that it required tremendous force to turn if.

It was reported that the Main Canal tainter gates vibrated violenily ai ceriain openings.
An examination of the gates disclosed that one hoist rope (Figure 32) was cormpletely
rusted through, others badly rusted and frayed, rope clamps were loose and some clamp
nuts missing, shaft bearings were dry, and grease fittings were missing. The hoist
rope anchors (Figure 33) on the drums are arranged so that the loose ené of the rope
lies across the botiom of the drum and the rope winds over it at random. In some cases
the rope has been purposely wound over the loose end to prevent it irom slipping. I
any case, these conditions are damaging to the ropes, and will cause unequal iension,
which is likely to increase the tendency to vibrate. Grease that has been used on open
gears of the rope hoist has combined with sand and hardened, so that it becomes more
harmful to gears than no grease at all.

The concrete approaches at both ends of the concrete bridge over the gate struciturs
have separated 2 to 4 inches (Figure 34) at the joint of the first pier on both sides of the
canal. This appears to have occurred from settling of the canal bank as the main siruc-
ture dees not show any faults or cracks.

Although this structiure is of major importance in supplying continuous service irom
the Girishk Powerplant, which is the only source of power in the area, no provisions
were made for stoplog quides or any other convenient means of repairing or servicing
the gates without shutting down the powerplant. However, it is possible 1o replace catlas
or service the gates, one at a time, by using a specially constructed A-irame on top of
the structure to 1ift the gates out of the water. Special scaffolding will be needed {o reach
the gates for servicing and painting,

Sheila Lui Manda Wasteway {Sta. 29+865-00)

The Sheila Lui Manda Wasteway structure consists of two 18~ by 11. 5-fooi tainter
check gates across the Main Canal, and one 28- by €. 5-foot manually operaied and one
8- by 7. B-foot antomatically operated fainter wasteway gate. It was reporied that the
automatic mechanism has never worked. The gate is small, constructed very light,
lifted by one rope and the inlet into the floatwell was found covered with mud. Due to
surrounding developments, future use of the automatically controlled gate will likely
never be required. However, if the gate is to remain on the structure, it should te
maintained; if not it should be removed and the opening permanenily blocked with con-
crete. Gates in the Main Canal have been painted recently and are in excellent condition.

Darweshan Diversion Dam

The Darweshan Diversion Dam is one of the most recently constructed structures o=
the canal system and is decidedly one of the best. It appears to be in excellent condition.

A secondary structure is provided about 1. 2 miles (2 kilometers) downsiream irom
the diversion dam. This structure is provided with three wooden gates ior the purpose
of shutting off flows which could overtop and damage the canal downstream. The canal
upstream irom the structure, however, is not protected, as no wasteway has been
provided to discharge flood water which would be intercepted from the hiliside on which
the canal is located.

The wooden gates are controlled by a hand operated wire rone hoist but, the gales
are wedged so tight in the slots that none could be moved.
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Figure 33. --Boghra Canzl Waste-
way. Wire rope drum shows
type of anchorage and rope wind-
ing over icose end.

Figure 34. --Boghra Canal Waste-
way. Approach to gate structure
bridge has separated 2 to 4 inches
at the joint on the first pier.

Figure 35, --Canal checkgates, Water
flowing through a partially opened top-
seal tainter gate which has a corru-
gated skinplate,



Other Structures

Other similar small structures, such as canal checks, branch canal cuilets, and
wasteways were examined on the canal system. Many of the small tainter gaies (Fig-
ure 39) in check siructures were top-seal types with corrugated galvanized skinplate.
When these gates operate at any intermediate opening, extensive leakage occurs zai the
top seal because the seal is tight only in the closed position. The amount of leakage is
of no consequence, but the continuous flow of water over the back side of the gate is
causing considerable deterioration of paint and corrosion of the galvanized skinplates.
Many of the hoisting mechanisms have been damaged by heavy traffic passing on rarrow
bridges over the structures. Small parts of hoisting mechanisms such as nuis, bolts,
clamps, and grease fitltings are missing.

Canals

Canals in general are being kept in satisfactory serviceable condition. iHeavy eguip-
ment such as draglines and a Gradall (Figure 38) is being used in the cleaning and repair
work of canals. An objectionable feature of the cleaning operation of canals is thet large,
tall and irregular piles of material are left on canal banks. This condition is not only
unsightly but leaves material where it can easily wash or blow back inio the canal, The
material also forms mudholes which are destructive to the canal banks and roadways
(Figure 37). Some canals have been lined with compacted earth and other portions are
being lined with compacted earth for more efficient irrigation operations. Riost canal
banks have fair roads on at leastone side and are used for public traffic (Figure 38).
Roads on the msin canals are gravelled and in good condition.

SUMMARY AND COMMENTS

The Boghra, Shamalan and Darweshan Canals systems were visited to examine all
facilities and determine what repairs and maintenance are needed to sustain dependable
service in the fuiture, and to establish an inspection program.

Tainter gates, sluice gates, hoisting equipment, and ganiry crane were examined at
the Boghra Canal Diversion Dam. The operator commented on the unsatisfaciory service
of the lifting beam used to handle the sluice gates.

Concrete structure, tainter gates, hoisting equipment and automatic conircls were
examined at Station 10+917. 00 wasteway and check gate structure. Automatic controls
do not operate satisfactorily, the wire rope drum shait was binding in bearings, the
counterweight was sticking, and the clutch jaw was bound iight to the shaft and could
not be shified on the wasteway gates. It was reported that the check gaies vibrated vio-
lently. One hoisi rope was rusted through, other ropes are badly rusted, anchorage of
hoist ropes is unsatisfactory, and hoist gears are covered with hardened grease and
dirt which is harmiful to gears. The footbridge over the structure has separated 2f the
joint on top of first pier on both sides of canal. Provisions were not made Ior convenient
maintenance of gates on this structure without shutting down the powerpiant.

Automatic wasteway facilities do not work at the Sheila Lui Manda Wasteway structure.
It is possible that it may never be used, bHut il should be serviced or salvaged ior ancther
location. Other facilities were in good condition.

The Darweshan Diversion Dam was in excellent condition. Tne secondary siructure,
downstream from the diversion dam, which is intended for flood proiection, has wooden
gates which are completely-inoperable. If the gates shouid be closed, no provisions
have been made for spilling floodwater on the upstream side of the structure o prevent
overtopping the canal banks.
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Figure 36. --Canal cleaning. A Gradall
being used to clean a canal.

Figure 37, --Canal bank. Mudhole
formed on canal roadway by blocking
drainage with material removed from
canal when cleaning.

Figure 38. --Canel roadway. Narrow
road on the bank of a small canal used
for a public highway.
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Many other small structures such as canal checks, branch outlets and wasteway out-
lets of the same nature were examined. Small, top seal tainter gates with corrugated
galvanized skinplate were badly corroded and rusted. Hoisting facilities have been dam-
aged by heavy traffic on canal banks, and many small parts such as nuts, tolts and grease
fittings are missing.

In general all canals are in good condition. Heavy equipment such as draglines and
a Gradall is being used for cleaning and repairing canals.

RECOMMENDATIONS

Category I (Matters of great importance)

* 1. Remove all bearing covers from the wire rope drum shaits, clean bearings
and shaft bearing suriace with kerosene or sorne suitable sclvent that will remove the
dried grease and dirt. Smooth bearing surfaces, if necessary, and reassemble.

2. Check o see that all grease holes in bearings are open, replace missing grease
fittings, and grease all shaft bearings once & month during irrigation season.

3. Make sure that wire ropes on each gate have equal tension and are securely
anchored both ori the gate, and on the drum. :

4. Clean all open gears of holst mechanism and operate gears dry. Grease when
mixed with sand is more harmful to gear than no grease at all.

5. Al tainter gates and metalwork should be examined once a year for deteriorated
or damaged paint. Paint repairs or repainting, if needed, should be done immediately.

BOGHRA DIVERSION DAM

Category 1

1. Wheels on the stoplogs and bearings on the rope drum shafis on this structure
should be greased once a month the year around.

BOGHRA CANAL WASTEWAY AND CHECK GATES

Category I

1. The weir well, floatwell and counterweight wells should be cleaned of all silt
and debris, and all metalwork and weir well equipment should be painted once 2 year.

2. Replace all ropes on this structure with stainiess steel wire ropes.

3. A special design of A-frame should be madé that will rest on top of the check
gate structure to raise tainter gates one at a time, above water ior replacing wire ropes
or servicing the gates. The A-frame should be made so that it can te moved Zrom one
gate to the other.

Category II (To prevent or reduce further damage)
1., Modify the wire rope drums by drilling a heole through the drum flange so ihat
the loose end of the rope can be clamped from both sides with the U-bolt to prevent slip-

page. This provision will prevent the objectionable condition, which presenily exists,
of winding the wire rope over the projecting loose end beyond the U-bolt.
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2. Vibration of tainter gates results from fluctuating pressures under the bottom
seals and beams when the tailwater is above the lower beam. Fluctuating pressures can
result when music note seals or closed beams are used acress the bottom of the gate as
shown in Detail B2, Drawing No. g,

Vibration may be minimized or eliminated by replacing the music note seals with
a flat rubber seal, by cutting holes through the web of the lower beam, and by cutting
off the lower half of the downstream flange of the bottom beam. See Detail Bl, Draw-
ing No. 9, noting flange reinforcement.

3. The approaches on the footbridge across the structure should be broken lcose
at the canal bank and moved back into position at the joint of the first pier con both sides
of the canal, The space leff at each canal bank should be backfilled with concrete,

SHEILA LUI MANDA WASTEWAY

Category 11

1. The 6- by 7. b-foot automatically operated wasteway gate should be completely
rehabilitated and maintained if it is to remain in service. It is believed that the gate
will operate satisfactorily if the operating mechanism is cleaned, painted and properly
balanced and adjusted. The gate is small and light; so care rmust be taken to be sure the
gate 1s accurately alined and cperates freely without binding.

DARWESHAN CANAL

Category II

1. The wooden gates cn the secondary control structure, which is located down-
stream from the Darweshan Diversion Dam, should be repaired and maintained in an
operable condition for emergency use. It is believed that the present wooden gates can
be made serviceable by disledging the gates and properly fitting them in the slots. The
gates should be operated by the rope hoist the same as cther gates and the block methed
of suspension should be completely eliminated. )

2. The secondary structure, 1.2 miles {2 kilometers) downstream from the
Darweshan Diversicon Dam, is of an important nature and it should be restored to serv-
iceable condition. A wasteway weir should be consiructed to discharge excess flood-
water to prevent overflowing the canal banks,

Dates of inspection

Janmary 30, February 4, 5, and 8, 1984

Operation status at time of inspection

Approximately 1, 900 cubic feet of water were flowing in the Boghra Canal past the
Girishk Powerplant and was being diverted back to the river at the Boghra Canal Waste-
way. The rest of the canal system was dry except where small quantities of water were
reguired for domestic purposes.
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Figure 39---Ancient Canal, Type of irrigation canals used
prior to the Helmand Valley Development Project.

Figure 40, --Modern Canal. A view of a 2, 600~cubic~feet-
per-second canal now being used for agriculture develop-
ment in the Helmand Valley.
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Inspection party

Jamary 30, 1964 M. H. Parwana--Assistant Director General, Operations and
Maintenance, Helmand Valley Authority, Aighanistan
Carroll Wilcomb--Chief, Operations and Maintenance Division,
_ Bureau of Reclamation
February 4, 1964 A, Tawab Assifi--Director General, Operations and Maintenance,
Helmand Valley Authority, Afghanistan
Abdul Shuja--Director of Irrigation, Helmand Valley Authority,
Afghanistan
Thomas Dewhurst--Construction Management Engineer, Bureau
of Reclamation
February 5, 6, 1964 Same as for February 4, except Mr. Shuja was not included.
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RECOMMENDATIONS FOR FIELD INSPECTIONS
OF
DAMS, POWERPLANTS
AND
IRRIGATION DISTRIBUTION SYSTEMS

Helmand Valley Authority

These recommendations reguire that field inspections be made of all irrigziion facili-
ities in the Helmand Valley that are under the jurisdiction of the O&d Division. Tness
inspections are t¢ assure protection of the RGA {Royal Government of Afghanisizn) Invest-
ment in such facilities, and the responsibility for the supervision of these inspeciions is
assigned to the Division of Irrigation Operations. It is reqguired that major structures of
these irrigation facilities be inspected at 1-year intervals and other proiect fzcilities as
may be deemed necessary.

Major structures on the Main Canal Systems are {0 be inspected by representatives of
the Irrigation Operations Division Office. Project facilities outside of the kizin Canzl Sys-
tems are to be inspected by the corresponding Project Watermaster Cifices whe will in
turn submit their reports to the Director of Irrigation.

Objective

The cbjective of these recommendations is io strengthen the maintenance program by
developing procedures for and approaches to the inspections, bring avout greater uni-
formity and aveid unnecessary difficulties and duplication. Toward this end, representa-
tives of the Operation and Maintenance Division should consider these objeciives in fleld
inspections.

Preparation for Field Review

The Division of Irrigation Operations has on file copies of all inspeciion reporis pre-
pared by previous inspection teams. A summary of all recommendations made by previous
inspection teams is zlso maintained by the division. This information will pe supplied to
the representatives who will make the inspections, and should be reviewsd by them before
making inspections. If it is believed other features on & particular project should be
inspected during the scheduled field review, this should be called o the &liention of the
inspection team.

ith s Pres-
ident of the Operation and Maintenance Division to further discuss the field raview. This
meeting should be arranged about 3 weeks prior to the time the represeniatives are
proceed to the field so there will be time for additional preparations if necessary.

Field Inspection
The following are suggested as guides and requirements for the ingpecilon teams:
1. Review the reports made of previous inspections by Watermasters and Irrigation

Operations Division persomnel and the recommendations made as a resuit of previous
inspections.
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2. Consider problems raised by other Divisions of the Helmand Valley Authority.

3. The O&M Division should arrange, where appropriate, for participation in the
inspections by responsible members of other divisions of the Helmand Valley Authority.

4, Discuss proposed recommendations with the General Director of Operations or
his representatives before submitting & report. Agreement should be reached with respon-
sible officials on all important recoemmendations before a report is submitted to the Pres-
ident of the O&M Division for approval.

5. In preparing reports on individual structures, remember that the report will be
carefully studied and may serve as a guide in treating future project problems.

Recommendations

The numerous uvnusual and abnormal conditions encountered in the inspection of g proj-
ect necessitate considerable flexibility in the types of recommendzstions that should be
made by the inspection teams, It ig advisable to recognize, however, certain categories
of recommendations which take into consideration the importance of the problem in ques-
tion. Most situations, it is believed, can be covered by three categories outlined below
and inspection teams are requested to classify all recommendations by categories.

Category |

Recommendations in this category involve matters of great Importance and set forth
remedial action to be completed in a prescribed period, usually 3 months or less, to
ingure structural safety or to avoid serious malfunctioning of a facility., When an inspec-
tion report, including such g recommendation is approved by the President of C&M, it
will constitute definite instructions to appropriate divisions to take action. The Division
of Irrigation Operations will follow up recommendations in this category, requesting
written reports from the responsihle division at 3-month intervals on the status of the
work recommended.

Category II

Recommendations in this category cover a wide range of important matters where
acticn is needed to prevent or reduce further damage or preclude operational failure. The
remedial measures prescribed and the timing may be indefinite, depending on the circum-
stances involved, but are generally expected to be programed and completed as a part of
the project's normal maintenance program. Careful attention should be given to all such
recommendations, and the responsible division will he requested to follow up yearly to
assure reasonable progress.

Category 1II

Recommendations in this category will cover matters of less importance which the
inspection team believes to be scund and beneficial to the project or project feature., No
follow-up records will be kept, and mention of progress in future reports will not be
required a3 long as the recommendation remains in this category. Recommendations in
this category may, at some later date, be placed in a higher category to emphasize the
need for corrective work.

From the gzbove, it will be seen that Category I recommendations will be used very
infreguently. Few conditions calling for such rigorous measures are likely to be encoun-
tered by most inspection teams. More recommendations will fall in Category II, How-
ever, care should be taken to include only problems of considerable importance. Minor
matters can be placed in Category I, coverad by general comments in the report, or by
discussions in the field at the discretion of the field inspection team.
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The Inspection Report

Reports should be brief and to the point, with detail only given on those conditions
requiring attention. Reports should include the date of the inspection, a lisi of thoss
participating in the inspections, features inspecied, reference drawings, angd condifions
under which the structure is being operated at the time of inspection, such as waler sur-
face elevations, amount of water being discharged, and so forth. Reference can he rmade
to previous reports or other documents for general descriptions of the structures and
facilities, and only those matiers essential to an understanding of conditions discussed
need be included in the report.

Review of the report will be greatly facilitated if the writers will comment on the prog-
ress made in acting on the recommendations of previous reports. All previous recom-
mengdations that have not been acted upon should be discussed. They should be repsated
in the new report if the action taken has not corrected the deficiency, if no achion has been
taken, or if they can be deleted because changing conditions so dictate. ¥ a condition has
worsened and earlier corrective action is needed, the recommendations can be changed io
a higher category.

The use of photographs to iilustrate conditions will reduce the description necessary,
shortening the report. Photographs taken from the sarne position as those of previcus
reports will also add materially in showing the additional deterioration or progress in
maintenance. However, photographs should be limited to only those essential {o 2 batter
understanding of the problems encountered.

A reference to drawings can serve a similar purpose in the inspection repori, but
should only be included when the problem cannot be otherwise adequately described or
when instructions to the field forces are necessary, Major repairs, involving preparation
of detailed instructions and drawings should be handled by a separate repori.

It has been suggested that uniform terms be used in describing the operability of egaip-
ment and the structural sufficiency of the facilities. Terms suggested are:

1. Excellent, no work required.

2. Satisfactory, only minor deficiencies (Category III).
3. Fair, maintenance needed (Category II).

4. Poor, major repairs needed {Category I}.
bl

Inoperable, replacement needed (Category I).

SAMPLE FORMS

FOR
INSPECTION REPORTS

The following sample forms cover a list of iterns that should be inspected during a2
periodic inspection of the following features of irrigation and power projects:

1. Dams and powerpiants.

2. Diversion dams and headworks.
3. Major wasteway structures.
4

Irrigation distribution system.



These forms are furnished only as guides and may be combined, simplified or revised
to suit any specific condition required. Forms of this type will provide the inspector
with a check list which will be helpful in preventing oversights during inspection and will
save considerable inspection time.
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NAME OF DAM
PROJECT
DATE OF INSPECTION
STRUCTURE COMPLETED..YEAR
OPERATIONAL STATUS AT TIME OF INSPECTION

RESERYOIR WATER SURFACE

INSPECTION
OF

DAMS AND POWERPLANTS

WATER IN STORAGE ACRE FEET

RESERYOIR RELEASES

ELEVATION

(APPROX.}

INSPECTION PARTY

NAME TITLE
NAME TITLE
HAME TITLE
NAME TITLE
NAME TITLE

FACILITIES iNSPECTED

L
2.
3
4.
5.
6.
7.
8.
9.

DAM

SPILLWAY

GANTRY CRANE

OUTLET WORKS

POWERPLANT.

BUILDINGS.

WORKSHOPS

ROADS

OTHER

REFERENCE DRAWINGS

NO.
NO,

RO,
NO.
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PREVIOUS INSPECTIONS

GENERAL
DAM

INFORMATION

LOCATION

KIND

HEIGHT STRUCTURAL

WIDTH TOP. BASE

HYDRAULIC

CREST LENGTH ELEYATION

SPILLWAY

LOCATION

SIZE

CREST LENGTH ELEYATION

CONTROL

MAX, CAPACITY

GANTRY CRANE

CAPACITY.

OUTLET WORKS

NUMBER OF QUTLETS

SIZE OF OUTLETS

EMERGENCY CONTROLS

SERVICE CONTROLS

CAPACITY OF OUTLET WORKS

POWERPLANT

NUMBER OF UNITS

CAPACITY OF UNITS

KIND OF UNITS

INSPECTION

DAM

. UPSTREAM FACE

1
2, DOWNSTREAM FACE
3. ABUTMENTS

4, EROSION

5. ROADWAY

€. PARAPETS

7. DETERIORATION OF CONCRETE

8. DRAINS
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9. GENERAL APPEARANCE

T0. COMMENTS MADE BY OPERATING PERSONNEL

SPILLWAY
1. APRON

2, CREST

. WALLS

. PIERS

3

4

5, STILLING BASIN
6. GATES

7. GATE HOISTS,

8. BRIDGE

9. OPERATION OF CONTROLS; TYPE, CONDITION, ETC.

10. PAINT ON GATES, BRIDGE, AND METALWORK

i

—

. GENERAL APPEARANCE

}2. COMMENTS MADE BY OPERATING PERSONNEL

GANTRY CRANE
1. MOTORS

2. CONTROLS

3. BRAKES

4, CABLE
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5. PAINT
6. GENERAL APPEARANCE

OUTLET WORKS

1. UNWATERED ?
2, CONDUIT

3, EMERGENCY GATES:

a,
b.

c

d.

B

€.

f.

h.

-COMMENTS MADE BY OPERATING PERSONNEL

"OPERATING FREQUENCY

CONTROL

OPERATING CHARACTERISTICS.

SEALING EFFICIENCY

‘CAVITATION

EROSION

PAINT

4, REGULATING YALVES

a,
b.

€.

d

f.

5. INTAKE STRUCTURE

OPERATING FREQUENCY

CONTROLS

OPERATING CHARACTERISTICS.

SEALING EFFICIENCY.

CAVITATION

EROSION

PAINT

COMMENTS MADE BY OPERATING PERSONNEL
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Powerplant

1. Motor Generator

LOGATION e e e DATE OF INSPECTION o sarmaea e
PURPOSE OF UNIT e v ercmmdca—mac—s—em—e——rma— e ena—e e mmm—m————— URIT NG rmr e mme e
MFR. OF UMIT e am e mmmm e Em s mmameam——————————m——— e e i m e e m e mt e Emmam—ana e
RATING:

MAIH EXCITER:

PILOY EXCITER:

GONDITION OF UNIT AND AUXILIARY DEVIGES:
COtL INSULATION. .. S e ar——— e mmmrmam—am e ——m— e ———

FIELD COIL RESISTANGE .o mmm e ee—mmmmm—— s - PO OHMS AT, _ ...
MAIN EXGITER FIELD COIL RESISTANCE e om e memmme i mmr e emee e LOHME AT

PILOT EXGITER FIELD GOIL RESISTANGE e OHMS AT

FRAME AND ROTOR__.______.__ ————

STATOR AND ROTOR LAMINATIONS.

BEARINGS. .o __ .

ANT OIL LEAKS P a -
BEARING Olb oo PP
COLLEGTOR RINGS.
COMMUTATOR . oo oot a e mmmmme = PR e m e
BRUSHES oo oo cueeae e e e e —————————— e ee—m—ar o mem——m——Am— s a—

COMMUTATION . _a_. e em e m e mm e
1F TROUBLE S EXPERIENCED GIVE!

BRUSH GRAOE. .. —ue e SIZE . accnc e R NUMBER.____ (O

COLLECTOR-RING MATERIAL v e o e ——— e MAY. AMPS, o momm e m e

SPRING PRESSURE.____ e .-LBS. RING OR GOM. DIA, N
MISALINEMENT OR VIBRATION? __.__. R [,
DOES END PLAY FLOAT FREELY T _____ . __ _—
BEARING THERMOMETERS OR THERMOSTATS ... e e —mra——m———————a s ea e ———————————— -
BEARING OIL GAGE QR SWITCH oo v v cmcm o mmomcsma = r—mmom—— e —se—sa—eermro—m o s es—ose e
BEARING COOLING~WATER PRESSURE GAGE OR SWITCH e e mm s mama— -
STATOR TEMP. \HDIGATOR OR THERMOSTAT . _.__ e ——— e —————
FIRE PROTEGTIVE EQUIPMENT . ______ amar i —————— e ————————————— —
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AIR GAP CLEARANCE (INGH) TOP NORTH AIGHT EAST  BOTTOM SOUTH LEFT WEST
MAIN UNIT
MAIN EXCITER
PILOT EXGITER

(REPORT DATA ON FORM O&M 109)

MAXIMUM LOADING AND TEMPERATURES OF UNIT (FROM LOG SHEETS OR TEST)

DATE

HOUR

A.C. AMPS.

A.C. KV,

KW.

KVAR. PF,

FIELD AMPS,

FIELD VOLTS

PILCT EXGITER AMPS,
PILOT EXGITER VOLTS T
TURBINE GATE OPENING
TURBINE NET READ
STATOR TEME °G.

INLET AIR TEMP, °G.

THRUST BRG. TEMP, °C.
UPPER GUIDE BRG.TEMP %,
LOWER GUIDE BRG, TEMR °C,
TURBINE GUIDE BRG.TEMR °C.
GOOLING WATER TEMP. °G.
AMBIENT TEMP °C.

NOTE: CROSS QUTALL ITEMS WHICH DO NOT APFLY TO THE UNIT COVERED BY TH(S INSPECTION,
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Turbine

[N POWERPLANT. | . ieeciiiccaaccaean.d WNIT ND . BRTEL ... U
CLEARAHCES BETWEEN CLEARANGES BETWEEN WiGKET GLE=AZRLES BETWEEN CLEARIWCES BETMESN WiCwE?
UPPER AMD LOWER CURE GATES, GLOSEQ PISITION WiTH UPPEA IND LOWER CURB GATES, CLOSED POET.ON W

PLATES AND WICKET GATES PRESSUAE RELEASED PLATES AND WICKET GATES PRESSVAE AELELSIDHE

GATE UPPER LOWER ToP mippLe | sortrom | sarg UPPEA | LOWER T0P W:30LE § BOtTicw
L 13
2 14
3 15
4 %

5 i
3 L)
7 5
8 2
9 21

10 =
1] 23
[ 24

3+ CONSIDER CLEARANCE BETWEEN GATES NO.I ANO 2 AS MO.E, EVCC
CLEARARCES
. POSITION
#ART Iy 8 [ D

UPPER WEARING RING

LOWER WEARING RING

TURBINE GUIDE BEARING, LOWER END
TURBINE GUIDE BEARING, UPPER END
POSETLON FOF CROWN AND CURB PLATE
PoSITION™ ¥ OF BAND AKD GURB PLATE

**GH OR LOW WiTH RESPECT 70 GURB PLATE x 5
[ 1 i

(DR
¢ ¢

CONDITIONS OF :

PAINT AND KINO, OR IF BARE, METAL SURFACES OF, INCLUDING LOCATION OF PITTING AND EROSION AREAS
AND S51ZE AND DEPTH QF DAMAGED AREAS

SCROLL CASE:_

Bl




CONDITICN OF:

DIL BUMP oo oot e e mmm m mm e e A e o e e e m
GAGE S m e m e e e e e e e e s e J—
SHAFT PACKING:

LEAXAGE,-.......f GPM, TYPE. S NEED REPACKING?.ocoocoooon . —_—
GATE STEM PACKING:

LEAKAGE, —-nmu - GPM, TYPE anmsmruun NEED REPACKING? o e mmm e e m e —
HEAD GATE:

LEARAGE jeenaa GPM, LOGATION o oo cmmmm oo Y PE e e m e e ae
GLANDS AND LANTERN RUNG:_ e e [,

SHAFT AT GLAND:

SHIFTLING MECHANISM:

THRUST COLLARS: ... mre—am e
PINS AND JOURNALS: - — e mm—m mmmm———————
GATE STEMS AND BUSHINGS: ______ e a——— ks R - ————————— ———

LiST ALL BUSHINGS WITH EXCESSIVE CLEARANCE:

SHIFT RING:- e ——— e LR UTE AL AL EEEARE R ———————
TURBINE GUIDE BEARING:

BEARING: e caee e

JOURNAL: S -

OTHER JITEMS inn s snmn s runnn,

NAME, MANUFAGTURER AND VISCOSITY OF QIL USED:

RAME, MANUFACTURER AND GRADE OF GREASES USED ... c——— A ——————
REMARKS AND RECOMMENDATIDNS wuwmrmremrrrmewmmm e mcep e e mmmm e e st e dm e mmm e m e tueermmsvene e mmmmmmmmmmaaaaa .

INSPECTION MADE
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3. Transformer

LOGATEQMN. . i rmmmremmmmcwsmmm—mmrssmmmame———n DATE OF INSPECTION. oo irmmcccrme e -
PURPOSE OF BAMNK o ismecmermmm—esesemmmeaa——mm e BANK NO. oo es e mam i mm e —
MFR.OF TRANSFORMERS . e vanm e e eemmmmmmAmEem—maEemmm—teseeso—eaee—— i
RATING:
HEGH VOLTAGE e o e eam e mm—m AR m i mmmmA=mmee——————emmm= &= mee=tm= = ———eee———mesea— .o eTTE——— -
MEDIUM VOLTAGE oo ecec e m s ccummmmmmm-e-mmmmmmemecm—dESm A dimeem—eemmEocoeasssmLEEET—a

LOW VOLTAGE - - o o o oe o e oo amm = —mmmmmmmtkm = mmmmm—mmem e mmm—emmmmmeeesmmovraams o —eemm e
{UNOERLINE TAP OR YOLTAGE USED)

KA PER TAMK ., oo oo e asmmc— s T oo —m—mmE—--a=—m———— e ————m A Ee e mmddemmmmm—ee N mmm—ma o ——— -

H.V
M.Y¥.

LV,
{VHDERLINE RATIO USED)

GONDITIONS QOF TRANSFORMERS AND AUXILEARY DEVIGES:
TANK AND RADIATOR S . o e amcmc——e-mmmccccccsemasme—= S mmam— e == feme et am——————— -——
ANY OIL LEAKS F oo e am

GOOLING FANS . e e atremmmmm—eRmmemm—eemammmm~cesmem————A T EEA——
BUSHINGS.
GRDUYND GONMNEGTIONS. __,

THERMOMET E RS o iiro o oo caamm oo mmmdmmmmm M WA mCoc—Ememm == eessmnsmme=ememommsees
TEMPERATURE RELAYS
OIL-LEVEL GAGES_____ e
OIL-LEVEL ALARM RELAYS .
COOLING WATER SEGHT FLOW oo iemmmooos e e e mm o aamamm e an
TAP CHANGERS.. ... e e e e e e e e e A AT A MR mmemm s amemmmmmmmeaeseemr e ea e a——
AUTO-LOAD RATID CONTROL

15PRESENT RANGE ADEQUATE T.._..
NITROGEN PURITY, % OXYGEN v aamc o ccceemacoccccccmcmmcacemenmmm————daemavssssammmcares
NITROGEN PRES. IN TRARSFORMER (oo aenocccisecraccccecrcmmccmemomma——as a—— [
NITROGEN TaNK PRES
PRESSURE RELIEF. .. __
GONSERVATOR .. i o mmmm e e e emmeem—m—mAsmenmm e s ——-

GOOLING COILS. .
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CONDITION OF INSULATING Ol oo o oot e oo et v em e e mmm e m mmabmmmm m —mwm s
WAS OIL TESTED P e e e m e me

WAS INSULATION RESISTANGE TESTED ?. e e e e et e
(RECQRD OIL AND INSULATION DATA ON FORM OSM 109)

MAXIHUM LOADING AND TEMPERATURES OF TRANSFORMERS {FROM LOG SHEETS OR TESTS)

DATE

HOUR

AMPS.

KY.

KW,

KVAR. RF.

KVA,

A CILTEMP. C.

¢ A RTD TEMP. °C.

$B OILTEMP °C.

8 RTD TEMP. °C.

&G OIL TEMP. °G.

4¢ RTC TEMR °C.

AMBIENT TEMP, °C,

GOOLING WATER H -~ TEMPR.%C.
GOOLING WATER OUT ~ TEMR °C.

INSPEGTION MADE BY:

NOTE: CROSS QUT ALL ITEMS WHIGH DONOT APPLY TO THE TRANSFORMERS GOVERED BY THEIS INSPECTION.
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4. Powerplant Crane

a. MOTORS

b. CONTROLS

¢. BRAKES

d. CABLE

e, PAINT.

f. GENERAL APPEARANCE

RECOMMENDATIONS CATEGORY DATE COMPLETED
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NAME OF DIVERSION DAM
DATE OF INSPECTION
STRUCTURE COMPLETED--YEAR

OPERATIONAL STATUS AT TIME OF INSPECTION

INSPECTION

OF

DIVERSION DAMS AND HEADWORKS

RIVER W.5. ELEVATION DISCHARGE
CANAL W.5. ELEVATION DISCHARGE
INSPECTION PARTY
NAME TITLE
NAME TITLE
NAME TITLE
NAME TITLE
NAME TITLE
REFERENCE DRAWINGS
NO.
NO.
NO.
NO.
NO.
PREVIOUS INSPECTIONS
GENERAL INFORMATION
DAM
LOCATION
KIND
HEIGHT
TOP WIDTH BASE WIDTH
CONCRETE CREST LENGTH ELEVATION
DIKE LENGTH ELEVATION
SLUICEWAY

NUMBER OF SLUICEWAYS

SIZE OF OUTLETS

TYPE OF GATES

TYPE OF CONTROLS

PREVIOUS PAGE BLANK ™
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HEADWORKS

NUMBER OF QUTLETS MAXIMUM CAPACITY

TYPE OF GATES NUMBER SIZE

TYPE OF HOISTS

INSPECTION

DAM

3.

5.
6.

8.
9.

UPSTREAM CONDITION

DOWNSTREAM CONDITION

EROQSION

ABUTMENTS

CREST

DIKES

DETERIORATION OF CONCRETE

GENERAL APPEARANCE

COMMENTS MADE BY OPERATING PERSONNEL

SLUICEWAY

o

~y

8.

WALLS

PIERS
GATES

GATE HOIST

OPERATION OF HOIST; TYPE, CONDITION, ETC.

PAINT ON GATES, HOIST, AND METALWORK

GENERAL APPEARANCE

COMMENTS MADE BY OPERATING PERSONNEL

68



CANAL HEADWORKS

1. UNWATERED ? IF NOT; DISCHARGE
2. CONCRETE STRUCTURE
3. GATES
CABLES SEALS METALWORK

4. GATE HOISTS

5. OPERATION OF HOISTS; TYPE, CONDITION, ETC.

6. PAINT ON GATES, HOISTS, METALWORK

7. GENERAL APPEARANCE

8. COMMENTS MADE BY OPERATING PERSONNEL

RECOMMENDATIONS CATEGORY DATE COMPLETED
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INSPECTION
oF
MAJOR WASTEWAY STRUCTURES

NAME OF WASTEWAY

DATE OF INSPECTION

STRUCTURE COMPLETED

OPERATIONAL STATUS AT TIME OF INSPECTION

UNWATERED ?

IF NOT; CANAL W.5, ELEVATION

CANAL DISCHARGE

WAS TEWAY DISCHARGE

INSPECTION PARTY

NAME TITLE
NAME TITLE
NAME TITLE
NAME TITLE
NAME TITLE

REFERENCE DRAWINGS
NO.

NO.

NO.

PREVIOUS INSPECTIONS

GENERAL INFORMATION

CANAL CHECK STRUCTURE
LOCATION

KIND

TYPE OF GATES NUMBER SIZE

TYPE OF HOISTS

CAPACITY OF CANAL CFS

71
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WASTEWAY STRUCTURE
KIND.

TYPE OF GATES NUMBER

TYPE OF CONTROLS

SIZE

CAPACITY OF WASTEWAY

LCES

INSPECTION
CANAL CHECK STRUCTURE
1. UNWATERED ? IF NOT, DISCHARGE
2, CONCRETE STRUCTURE

3. GATES

CABLES

SEALS

METALWORK

4. GATE HOISTS

5. PAINT ON GATES, HOISTS, AND METALWORK

6. GENERAL APPEARANCE

7. COMMENTS MADE BY OPERATING PERSONNEL

+

WASTEWAY STRUCTURE
1. UNWATERED ? {F NOT,.DISCHARGE

2, CONCRETE STRUCTURE

3. GATES

CABLES.

SEALS.

METALWORK

4. OPERATION OF CONTROLS; TYPE, CONDITION, ETC.

T2



5. PAINT OM GATES, CONTROLS, AND METALWORK

6. GENERAL APPEARANCE

7. COMMENTS MADE BY OPERATING PERSONMEL

RECOMMENDATIONS CATEGORY DATE COMPLETED
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INSPECTION
OF
IRRIGATION DISTRIBUTION SYSTEMS

NAME OF SYSTEM

DATE OF INSPECTION

INSPECTION PARTY

NAME TITLE
NAME TITLE
NAME TITLE
MAME TITLE
NAME TITLE

GENERAL INFORMATION
1. ACRESIRRIGATED BY COMPLETED FACILITIES

2. KILOMETERS OF CANALS

3. KILOMETERS OF LATERALS

4. KILOMETERS OF DRAIN AND WASTEWAY CHANNELS

5. ACRE-FEET OF WATER DELIVERED PER ACRE LAST SEASON

STATUS OF PREVIOUS INSPECTION RECOMMENDATIONS
A.

C.

D,

FACILITIES INSPECTED

—

. CANALS

b.

€.

2. LATERALS

b.

[

3. SIPHONS

b.

<.

P

. STRUCTURES

b.

€.

PREVIOUS PAGE BLANK ™



CONCLUSIONS:

RECOMMENDATIONS CATEGORY DATE COMPLETED

76



APPENDIX I

Conversion factors--English to metric system of measurement:

To get
Quantity English unit Multiply by metric eguivelen
Length inches 2. ha* centimeters
feet 30. 48* centimeters
0. 3048* meters
0.0003048 | kilomeiers
yards 0.9144* meters
miles 1, 809, 3 meters
1. 6093 kilometers
Area square inches 8. 4016% sguare centimeiers
square feet 929.03 square centimeters
square yards 0.83613 sguare meiers
acres 0. 40469 hectares
4 046.9 square meters
0.00404689 | square Xilomeiers
square miles 2. 5898 square Xilometers
Volume gallons 3,785. 4 cubic centimeters
0.0037864 | cubic meters
3.78b4 liters
acre-feet 1,233.5 cubic meters
1, 233, H00. liters
cubic inches 16. 387 cubic centimeters
cubic feet 0.028317 cubic meters
cubic yards 0. 76455 cuvic meiers
764. 55 liters
Velocity feet/second 0. 3048* meters/second
miles/hour 1. 6093 kilometers/mour
Acceleration | feet/second x second Q. 3048* meters/second X second
Discharge cubic feet/second 0.028317 cubic meiers/second
or
second-feet
Weight pounds 0. 45359 kilograms
tons (2, 000 pounds) 0.20718 tons (metric)

*Exact value.
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