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CONVERTING A PASSCO-TYPE GODOWN FOR BULK STORAGE

By

Ulysses A. Acasio & Arif Javed1

ABSTRACT

converting existing bagged godowns to bulk storage costs abo~t

Rs. 24,100 per godown, or Rs. 69 per MT of additional storage.

Cost of filling and reclaiming wheat from a converted bulk godown
is about Rs. 9 per MT when 8 converted godowns per site share
portable equipment. This compares with Rs. 11.40 per MT for
bagged storage and reclaim, and Rs. 21.15 per MT for bag-cum-bulk

The conversion method using roof hatches and portable equipment
does not interfere with using the godowns for bagged storage as
the need arises.

INTRODUCTION

storage of grain in bulk form ~::> not new in Pakistan. Existing
archeological findings strongly suggest that the ancient
civilizations in the Indus Valley stored grain in bulk form. Today,
there are seven types of storage facilities in use in Pakistan. Four
of them fall under some kind of bulk storage system2 •

The major problem is lack of an integrated system. At present, 90
percent of all wheat stored in bulk come from bags. The wheat goes
back into the bag before it goes to the next stage in the entire
distribution chain. A bulk grain system is viable only if the grain
goes through the entire system in bulk form. converting some existing
bag storage godowns to bulk system provides strategic storage link in
the entire grain handling chain keeping the flow of bulk unbroken.

The adoption of bulk handling and storage in PaJcistan has shown mixed
results. At present there are too many systems in use but have weak

1 Long-Term Advisor and Equipment Specialist, respectively.
storage Technology Development and Transfer Project, Agriculture
Sector Support Program, USAID Pakistan.

2 They are silos, hexagonal (hex) bins, open bulk heads, and
bag-cum-bulk storage. House-type godowns (HTG) , bini-shells, and
ganjees store bagged grain.
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linkages among them (Figure 1). Handling costs are excessive and
storage losses are significant. The STDT project goal is partly to
develop a bulk handling system from existing storage networJc. It also
aims to analyze the cost of operating the system.

Justification

Pakistan will continue to use bag handling and storage for many years
to come. The costs and extent of converting the national storage
network to bulk system is too immense for Pakistan to accomplish in
a short time. However, the nation needs to be alert to its potentials
and consider increasing its storage capacity by converting existing
ones to bulk storage.

Advantages of Bulk:

Handles large volumes
Economies of scale
Improved protection
Reduced storage losses
Enhanced security

•
•
•
•
•

The bulk system has advantages
which justifies its adoption where
the conditions given below exist.
(1) There is a very large volume
of grain to handle in a short
time. (2) There is a sizable
volume of grain at predictable
times. (3) There are labor
shortages during peak handling
times. (4) Protecting stored grain
is a problem. (5) There is a
desire to change the grain characteristic such as in
blending, and conditioning. (6) In situations where there
for maximum security and control of the stock.

cleaning,
is a need

Bulk storage does not lend itself where: (1) Small lots are available
in unpredictable pattern. (2) Permanent storage sites is difficult to
set up. (3) Constant source of power supply is not available.

What is a convertible godown?

A convertible godown is a building that stores grain both in bag and
bulk form or a combination of both. A godown can become convertible
by the installation of fixed loading and retrieving equipment, or by
the use of portable equipment. Fixed equipment is most efficient and
economical where there is a quick turn over of stock. This is the
case in a flour mill or feed processing plants. Portable equipment is
the method of choice where there is a likelihood of their use in
loading and unloading mUltiple godowns.

~ulk handling without changing the godown

In JUly 1990, the STDT tried two methods of loading a godown with
bulk wheat using portable bulk handling equipment. The building
required no changes for the trials. One trial involved the use of
grain pump and a small grain thrower developed by STDT. The other
trial involved the use of two grain pumps. One pump was inside the
godown while the second relayed grain to it from a flat bed trailer.
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TYPES OF PUBLIC SECTOR WHEAT STORAGE

(000 Tonnes)

Hex bins 295 (6.9%)

Bulkhead 160 (3.7%)

OPEN STORAGE

trrm
Silos 260 (6.1%) __

COVERED STOFtAGE

HTG 2,938 (68.8%)

Source: Storage Cell, MINFAL G_A_N_JI_1,_OO_O_-_2_,O_O_o_S_E_AS_O_N_A_L_S_T_O_R_A_G_E ---J

Fig. 1. Types and capacities of pUblic storage facilities in
Pakistan.
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While the grain thrower worked perfectly, it caused particle
segregation. Light materials and dust collected in large pockets in
the grain mass. Upon retrieval, some loads would contain excessive
quantities of foreign materials, while others would be very clean.
Cleaning grain before storage would lessen this problem. However,
cleaning is not acceptable under present government pOlicies and
practices. Another problem met in the trials was the excessive dust
in the air during the loading operation. This was hazardous to all.

The second method proved impractical and costly to operate. The doors
of the godown are too low and narrow. This restricted the movement
of the grain pump during loading. To overcome this restriction, STDT
altered the grain pump carriage to allow it to pass through the doors
easily. However once inside, the collecting grain in the godown
buried the conveyor wheels making it extremely difficult to maneuver
inside the godown. Also, the columns inside the godown further
restricted movement of the conveyor.

The above factors led to the idea of altering a godo~~ for bulk wheat
loading through the roof and retrieving it also in bulk through the
doors. The STDT prepared the conversion plan and got the approval of
the Pakistan Agricultural storage and Services Corporation (PASSCO)
for the exercise. PASSCO then set aside a godown in Manga for the
conversion project.

Aim of the Godown Conversion Trial

1. Design a system that can load and unload an existing PAssco~type

godown with bulk wheat using portable equipment and with minimal
building alteration.

~. Test the mechanical performance of the system and dRtermine its
operating cost.

3. Show how it operates and determine its acceptance by would~be

users in other parts of the country.

GODOh~ CONVERSION PROPOSAL

The convertible godown will allow loading bulk wheat through roof
hatches and retrieving it also in bulk through the doors. Weather
tight roof hatches will permit loading from the top without the need
for laborers in the building. The conversion will not require
alteration of existing doors and floors so normal bagged handling
method is still possible when the need arises. The schematic drawings
in Figures 2 and 3 show the loading and unloading operations,
respectively.
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STORAGE TECHNOLOGY

DEVELOPMENT AND

TRANSFER PROJECT
LAHORE. PAKISTAN

8/rMJ
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B U L K W H EAT

FIG. 2. FILLING A CONVERTED GODOWN WITH BULK WHEAT THROUGH THE ROOF.

SMAll. rOUR-WHEEL
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27 DEO
, SLOPE

"

FIG. 3. RECLAIMING BULK WHEAT FROM A CONVERTED GODOWN WITH BULK EQUIPMENT.
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The Loading System

The loading ports should be at a point so bulk wheat level at the
walls do not exceed five feet. This is a very important consideration
as the walls must bear lateral pressures eAerted by bulk grain. Wheat
flowing from an overhead point normally pile up with its surface
forming an angle of 27 to 30 degrees from the horizontal. The angle
formed by the grain is its angle of repose. It is dependent on
moisture, variety, and cleanness of the grain. In a bag-cum-bullc
system, bags stacked a meter from the wall keep the bulk wheat from
pushing the walls.

STDT staff and PASSCO building engineers agreed that five feet was
the maximum depth the brick walls could bear without causing
structural damage to the godowns. STDT used a computer-aided design
(CAD) software to determine the proper location of the roof hatches.
The CAD-generated drawing showed that drilling 10' holes in two rows
would meet the criteria. The drawing in Annex A shows the distances
of the roof hatches from the wall. It also shows the shape of the
bulk wheat inside the godown. The pictures in Figures 4 and 5 show
the two rows of hatches as seen from the roof and ceiling of the
godown, respectively.

The 3D CAD drawings (Annexes B and C) gave the volume of the bulk
wheat equivalent to 1350 MT without filling in the corners. The
capacity can increase to 1600 MT by simply filling in the corners but
leaving the valleys as there are. This is an increase of 500 MT over
the standard bag storage system and about equal to the volume in a
bag-cum-bulk storage system.

Retrieval operation

storing wheat in bulk form is only half the problem. Retrieving it
must also be in bulk form. To accomplish this, STDT chose a portable
inclined grain conveyor and a short sweep auger to pUll the grain
into the inlet hopper. Sweep augers are more suitable to use in
circular storage bins where they can operate almost by themselves.
However, they are also practical to use with a portable conveyor in
rectangular storage structures, such as a godown. Sweep augers pose
a hazard to untrained or careless workers. Their rotating flights are
sharp and have no protective guards. Their efficient use requires
strict training and observance of safety precautions. This will avert
possible physical injuries and damage to equipment and property.

Any of the six doors of the godown can allow entry of the equipment
for bulk wheat retrieval operations. Experience shows that it is
preferable to retrieve grain from the center doors rather than
retrieving from one door to another. This will reduce down time and
increase operating efficiency. 'l'he use of a small tractor with a
front-end blade makes the unloading of bulk Fbeat easi.er. It ma}ces it
convenient to push the bulk wheat around columns and move wheat from
hard-to-reach spots towards the conveyor. In a clear span building,
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Fig. 4. Picture showing the two rows of hatches at the godown roof.

Fig 5. Picture showing the roof hatches on the godown ceiling.
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a longer sweep auger would make the use of a tractor unnecessary. The
small tractor is very useful in performing many storage tasks and
maintenance work in the storage complex.

The retrieval operation further requires bulk trolleys, gravity
wagons, or trucks for dispatching the grain. Table 1 is the list of
equipment required for the conversion exercise.

Table 1. Required equipment for the godown conversion

A. Godown modification:

1. Core drilling set with 12" core drills
2. Portable generator or electric power
3. Gas tight steel roof hatches
4. Removable steel retain walls at the door

B. Bulk wheat filling:

1. Portable inclined chain conveyor
(65' Master Mover)

2. Bulk trolleys (self-tipping)
3. Gravity wagons
4. Gravity spouts (Bucket spouts)
5. Four wheel tractors (60-70 hp)
6. Portable generator or power supply

C. Bulk wheat reclaiming:

1. Portable inclined chain conv~yor with a
narrow hopper (35' grain pump)

2. Portable auger with 10 ft extension
flights (20' sweep auger)

3. Bulk trolleys, wagons, or bulk trucks
4. Portable generator

(or electric pow~r supply)
5. Small four-wheel tractor (25 hp)

CONVERSION PROCEDURE

Core drilling

1 unit
1 unit

- 10 units
2 units

1 unit

2 units
2 units
1 set
4 units
1 unit

1 unit

1 unit
2 units
1 unit

1 unit

An STDT technical officer drilled the roof hatches at a PASSCO godown
in the Manga Mandi storage Complex. He accomplished the work with
the help of the PASSCO Engineering and Field wings personnel. The
basic equipment used was a core drilling machine with a 12-inch
diameter core drill bit. The thickness of the roof slab varied from
6 to 8 inches. Before drilling, it was necessary to remove the layer
of bricks and sand in an area of about 1.5 ft x 2.5 ft at the hole
location. This exposed the concrete roof which provided a solid
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surface for anchoring the base of the core drilling equipment. ~_.~

The depression created by the removable of the brick layer served as
a reservoir for water that cooled the core drill. Figure 6 shows the
core drilling operation while Figure 7 shows the smoothly cut hole
and roof hatch.

steel hatch construction and installation

The roof hatch consisted of a 12-inch steel tube and rubber-lined
lid. It has a collar and three anchor bolts to secure it to the roof.
A local machine shop made the metal hatch by rolling a 1/4-inch thick
mild steel sheet into a tube and welded the seams completely. A 1/2
inch thick O-ring fitted beneath its collar (Figure 8) provided
water-tight feature of the hatch. Meanwhile, a PVC sheet further
provided water-proofing (Annex D) feature of the roof hatch. The
picture in Figure 9 shows the hatch in place before a worker cemented
the brick back on the roof. The picture in Figure 10 shows the water
and gas-tight lid and latching device. Figure 11 shows the roof hatch
with its lid in a latched position.

Retaining wall at godown door

There was a removable steel retaining wall which was about 5 ft high
and 5 ft wide (Figure 12). In each steel wall was a slide gate used
to discharge grain into the conveyor during the initial retrieving
period. As the operation progressed, more space became available at
the door. The workers then removed the retaining wall and installed
the sweep auger to pull bulk wheat towards the conveyor.

EXPERIMENTAL PROCEDURE

The exercise consisted of three phases: (1) Retrieval and transfer of
wheat from another godown. (2) Load the converted godcwn with bulk
wheat. (3) Retrieve bulk wheat from the converted godown. The first
two phases occurred simultaneously while the third phase occurred
after the completion of the first two phases. The exercise started
on September 8,1991 and completed on September 26,1991 at the PASSCO
storage complex at Manga Mandi.

Experimental wheat

The wheat harvest was over at the time of the experiment making it
necessary to use available \>rheat in a nearby godown for the exercise.
In normal operation, wheat will come directly from bulk procurement
centers instead of another godown. The laborers retrieved all the
wheat from a bag-cum-bulk storage with portable grain handling
equipment. They consisted of an inclined conveyor, a sweep auger, and
a small four wheel tractor. Additional 857 bags of wheat came from a
procurement center some 10 km away to complate the required quantity
to load the converted godown.
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Fig.
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6. The core drilling operation on the roof of the godown.

Fig. 7. The roof hatch and the smoothly cut hole en the roof.
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Fig. 8. The roof hatch shown with the rubberized "0" ring seal.
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Fig. 9. The roof hatch in position before put'ting back the bricks.
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Fig. 10. An open hatch shown with its rubber-lined lid and latches.
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Fig. 11. A roof hatch shown with its lid latched in place.
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Loading

To load the godown, the workers positioned the inclihed conveyor as
close as possible to a roof hatch (Fig. 13). This is to provide
unrestricted flow of the grain from the conveyor to the hatch. This
is critical since the conveyor was only 65 feet long. A set of bucket
spouts attached to the conveyor head conveyed the grain by gravity at
45 degree angle to the hatch. One ·worker at the roof closely watched
the progress of the loading operation to prevent grain from bacJcing
up to the conveyor. Backed up wheat can damage the paddles or gear
box of the conveyor. The workers moved on to the next hatch when the
wheat pile reached the lower end of the roof hatch.

While loading, laborers filled in the godown corners manually by
pUlling down wheat from the piles inside the godown. This raised the
grain level in the corners to about 5 feet at the walls thus adding
about 200 MT more stored wheat. However, they did not fill in the
valleys between the wheat piles. If necessary, filling in this space
can further increase the storage capacity of the converted godown by
another 400 MT. Figure 14 shuws a portion of the bulk wheat inside
the godown.

Transport operations

The operation required the use of four bulk carriers (two locally
made self-tipping trolleys and two imported gravity wagons). Each
carrier required a four-wheel tractor to pull it. They moved the bulle
wheat in a clock-work pattern from the source to the converted
godown. Both bulk carriers had sliding gates that provided means of
controlling wheat flow into the receiving hopper of the inclined
conveyor. The operator further controlled the grain flow from the
trolley by raising its front end (Figure 15) with the hydraulic
system of the tractor. The capacity of the self-tipping trolley was
5 MT while the gravity wagon was 5.5 MT.

Retrieving operation

Initially, the workers positioned the hopper of the 35 feet grain
pump close to the slide gate of the retaining wall. By opening the
slide gate, the wheat flowed by gravity into the inlet hopper of the
grain pump. The retrieval equipment consisted of a grain pump, sweep
auger,and a 25-hp tractor. The tractor had a front-end blade to push
bulk grain around the godown pillars towards the conveyor hopper. The
pictures in Figures 16 and 17 show the arrangement of the sweep auger
and grain pump. Figure 18 shows the grain pump loading wheat to a
self-tipping trolley.
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Fig. 12. The removable retaining wall and swinging steel door.

Fig. 13. Picture showing the inclined conveyor and gravity wagon
during the loading operation.
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Fig~ 14. Picture showing a portion of the bulk wheat in the godown.

Fig. 15. Picture showing the self-tipping trolley unloading wheat
to the receiving hopper of the inclined conveyor.
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Fig. 16. The grain pump and hopper and sweep auger hook-up.

Fig. 17. Picture showing the sweep auger in operating position.
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Fig. 18. The grain pump loading a trolley as it retrieves wheat from
the converted godown.
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RESULTS AND DISCUSSION

A. Godown conversion

The cost of converting one godown was about 24,100 rupees or 69
rupees for each MT of added capacity.

The smooth surface left by the core drill provided a close fit
between the roof hatch and the conc::rete roof. This made
plastering or patch-up work unnecessary.

Use of impact-type concrete drilling equipment, instead of a
standard electric drill, will speed up work in future godown
conversion.

Loosely embedded steel reinforcing bars can damage the core
drill during cutting operation. While it is repairable, it
increases installation time and conversion costs.

B. Wheat loading operation

Estimated cost of bulk loading was 5.98 rupees/MT. This is
slightly less than the 7 rupees/MT for complete bag but much
less than the 10 rupees/MT with bag-cum-bulk storage. This is
assuming the portable equipment will load and unload 8 godowns
of 1,450 MT wheat per year.

The actual conveying rate of the inclined conveyor was 60 NT per
hour compared with its rated capacity of 135 MT/hr. The lower
capacity is the effect of the steep conveyor angle and arching
bucket spouts. The operators had to throttle the grain flow from
the wagons or trolleys to avoid plugging the conveyor.

With the grain flowing naturally, the average level of wheat on
the walls was about 5 ft and 2.5 ft at the corners. For this
reason, laborers filled in the corners manually to about 5 ft
thus achieving the godown capacity of 1450 MT. Additional
storage capacity is possible by filling in the valleys between
the wheat piles or heaps if necessary.

The inclined conveyor was not long enough to reach the roof
hatches. This caused the discharge spout to arch thus slowing
down the flow of wheat. This condition resulted in occasional
plugging of the conveyor and adversely affected its overall
conveying efficiency. Propping the spouts with wooden support
provided temporary solution to the problem~ Future loadinq work
should use a standard 10-inch diameter pipe as a discharge
spout. Another solution is to lengthen the conveyor to 75 feet.

It took an average of 1 hour to move the loading inclined
conveyor from one hatch to the next. This is partly due to the
inexperience of the tractor operator coupled with the limited
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space between godowns for maneuvering the equipment. The moving
times should decrease with experience.

The rear end of the self-tipping trolley periodically hit the
receiving hopper of the inclined conveyor. This occurred only
when its front-end was in its highest position. However, this
situation posed no serious problem to the loading operation.
Some minor changes to the trolley design will solve the problem.

It 'took an average of 5 minutes to discharge 5 MT of wheat from
the gravity wagon or 60 MT per hour. The actual receiving rate
of the inclined conveyor partially affected the wagon discharge
rate.

The dusty condition inside the godown did not pose any problems
for the operators who stayed outside the building.

C. Retrieving operation

The cost of retrieving bulk wheat was 3.08 rupees/MT (Table 2
and Table 3). This is assuming that the equipment will fill and
empty 8 godowns per year. This is less than the labor charge of
4.40 rupees/MT with completely bag system. It is much less than
the 11.15 rupees/MT on the bag-cum-bulle system. The graph in
Figure 19 compares the unit cost of handling wheat between
different handling systems and assumptions.

The grain pump filled a 5.5 MT gravity wagon in 12 minutes or
27.5 MT/hr. This is roughly equivalent to loading 3 Bedford
trucks per hour. A fresh labor crew of 9 to 12 persons can fill
trucks with bagged wheat at about the same rate. However, time
and extrellle temperatures will reduce this rate drastically
during summer months. The bulk handling system is superior to
manually retrieving wheat in a bag-cum-bulk storage system.

The sweep auger retrieved the bulk wheat more smoothly in the
completely bulk wheat than in the bag-cum-bulk storage system.
In the latter, buried bags obstructed its movement and loose
strings got wound up on its shaft. Its ideal operating length
was 18 feet, although it is possible to increase its working
length by adding 10-foot sections. However, this will require an
increase in the size of its motor.

The hopper of the portable inclined conveyor required slight
alteration to make it easier to push straight through the narrow
door (46-inch wide) of the godown.
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Table 2. Godown conversion and operating costs.

Core Drilling Cost

Equipment cost:
Anchor bolts for core drill
Plastic hose
Depreciation cost of equipment

Materials and Labor:
Drill Bits for anchoring
Materials for roof hatches
Labor cost for hatches
Steel retaining wall at doors

Sub Total: Rs

cost, Rs.

540.00
7,500.00
5,400.00
2,066.00

15,506.00

700.00
200.00

7,694.00
--------------------------

Total Cost: Rs/godown 24,100.00

Operational Costs

Bagged Wheat Godown:

Loading (Includes stacking)
Unloading (godown to truck)

Total Cost

Bag-cum-bulk Godown:

Loading of godown
(unloading from trolleys/trucks
stack or godown cutting)

Unloading: weighing, stacking
standardization and loading
on trucks or trolleys.

Total Cost
Converted Godown Operating Costs:

Rs.07.00/MT
Rs.04.40/MT
----------------------
Rs.11.40/MT

Rs.10.00/MT

Rs.l1.15/MT
----------------------
RS.21.15/MT

Loading operation:

Retrieval operation:

Total Cost:

(8 godowns/yr)

Rs. 5.98/MT

Rs. 3.08/MT
==::========
Rs. 9.06/MT

20

(4 godowns/yr)

Rs.l0.73/MT

Ro. 5.54/MT
=:===========~

Rs. 16.27/MT



Table 3. Cost analysis of converting a godown into bulk system.

=========== ======

Depreciation Costs:

------ ------------ ------ ====== ======

Rupees

====== ======

U.S. Dollar

1. Core drill-
2. Master Mover-

3. Mitsubishi tractor-

4. Grain pump -
5. Sweep auger -

[1,S53 - 0.05(1 ,S53)/5 godowns] =

[1,8040-.05(1,8040)/7 years] =

[3,078 - .15(3,078)/8 years] =

[S,500 - .05(S,500)/7 years] =
[1,200 - .05(1,200)/5 years] =

TRIAL FILLING & RECLAIM DATA

7,S94.72

52,485.13

8,012.42

21,S12.50
5,58S.00

314.07
2,142.25

327.04
882.14
228.00

Filling of wagon = [5 MT/5 min x 60 min/Hr] = 60 MT/Hr

Filling one godown= [1,450 MT/SOMT/hr @ SO% utilization] =40.28 hour
Reclaim rate = [5.5 MT/12 min x SO min/Hr] =27.50 MT/Hr

Utilities charges = Rs. 151/KW per month (fixed rate)
FAS charges/month = Rs.0.70 per KWH
Energy used = Rs.0.S8/KWH

ASSUMPTIONS:

Assume 4 godowns filled every month
Assume 2 months of filling period per season

Filling Operational Costs:

ASSUMPTIONS:

4 Godowns 8 Godowns

5,800 MT/yr 11 ,SOO MT/

Master Mover

fixed =
variable =

Labor =
Utilities =
Repair &
Maintenace

[Rs. 52.485.13] =
[11 KW x 24 hrs/1.450 MT x 1.38 Rs/KWHr] =
[2 laborers x Rs.1 00/8 hrs x 40 hrs/1450 MT] =
[11 KW x Rs 151/KW per month/1450 x 4] =

[.05 x Rs. 52,485.13] =
Total

Rs/MT
9.05
0.25

0.S9
0.29

0.45
10.73 Total

Rs/MT
4.52
0.25
0.69
0.29

0.23
5.98

Reclaiming Operational Costs:

Grain pump
fixed =

variable =
utilities

Sweep auger

fixed =
variable =
Repair &
Maintenace=

utilities =

[Rs.21,S12.50] =

[5.SKW x 53 hrs/1 ,450 MT x 1.38 Rs/KWHr] =

[S.5KW x Rs151/KW per mo/1450 x 4 gdown] =

[Rs5,58S] =

[2.2KW x 53 hrs/1 ,450 MT x 1.38 Rs/KWHr] =

[.05(21,612.5 + 5,586)] =

[2.2KW x Rs151/KW per mo/1450 x 4 godown] :;:
Total

Rs./MT Rs./MT
3.73 1.8S

0.28 0.28

0.17 0.17

0.9S 0.48

0.11 0.11

0.23 0.12
0.06 0.06
5.54 Total 3.08

------------- ----------------- ------
ACASIO/STDT/LAHORE 1-2S-91

------ ------------- -------

:21
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HANDLING COST OF WHEAT
MANGA MANDl (PASSeD)
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FIG. 19. COMPARATIVE COST OF HANDLING WHEAT IN A PAsseo STORAGE COMPLE;X.
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Potential for godown conversion to bulk handling

House-type godowns in Pakistan have a combined capacity of about 3
million MT (Figure 1). The average capacity per godown is about 1,000
MT. However, a large share of these godowns are not convertible to
bulk due to factors such as in-appropriate roof structure and poor
locations.

If one fourth of all the godowns were suitable for bulk conversion,
it is possible to provide 375,000 MT of additional storage capacity
by bulk conversion. A large-scale bulk godown conversion program can
lower the average conversion cost to about Rs. 50/MT. The total cost
of providing the additional storage capacity would be about 18.5
million rupees.

CONCLUSIONS AND RECOMMENDATIONS

The convertible godown is technically possible and becomes cost
competitive with bagged godowns by converting 4 or more godowns
per storage site. Converted godowns become even more cost
effective if integrated into a total bulk procurement, storage,
and distribution system.

Spreading over the depreciation cost of the core drilling
equipment to other godowns will decrease the cost of godown
conversion. similarly, making large order of roof hatches (40
or more) from standard pipe will significantly reduce their unit
cost.

PASSCO should convert several godowns into bulk system where
open bulkhead storage exists. Depalpur and Pakpattan Projects
meet the requirement. This will allow additional use of grain
conveyors already on site.
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ANNEX A - SCHEMATIC DRAWING OF CONVERTED GODOWN



FIGURE 1. SECTIONAL VIEW OF BULK ~HEAT FILLED IN THROUGH PORTS ON THE ROOF OF A PASSCO GODOWN.
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ANNEX B - 3-DIMENSIONAL DRAWING OF CONVERTED GODOWN
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STORAGE TECHNOLOGY DEVELOPMENT
& TRANSFER PRO~ECT (USAIO)

FFGI-KSU LAHORE

STORAGE CAPACITY:
1600 MT WHEAT

18' HIGH
62' WIDE
100' LONG
GODOWN

ACRSIO
8-1't-98

FIGURE 1. PHANTOM VIEW OF BULK WHEAT IN A CONVERTED GODOWN FILLED IN
THROUGH ROOF HATCHES WITH A PORTABLE INCLINED CONVEYOR.



ANNEX C - METHOD OF DETERMINING GODOWN CAPACITY WITH 3D CAD
PROGRAM
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STORAGE TECHNOLOGY DEVELOPMENT AND
TRANSFER PROdECT

FOOD SECURITY MANAGEMENT PROGRAM
USAID PAKISTAN

INNER HEAP

VOLUME:
lfS22.7Lf3
CU. FT.

CAPACITY:
100.68 MT
BULK WHEAT

CORNER HEAP

ACASIO
8-11f-90
LAHORE

VOLUME:
9,12125.67
CU.FT.

CAPACITY:
196.566 MT
BULK WHERT

FIG. 1. 3D CRD-GENERATED DRAW I NG OF BULK
WHERT INSIDE R CONVERTED GODOWN.



ANNEX D - DETAILED DRAWING OF THE ROOF HATCH
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LAYOUT PLAN FOR

CUTTING AND FOLDING POLYETHYLENE ON ROOF TOP

AND DRILLING HOLES FOR ROOF-HATCHES
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