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EXECUTIVE SUMMARY
 

The work documented in this report was performed by Stone &
 
Webster Engineering Corporation (SWEC) under contract to the
 
United States Agency for International Development (U.S. AID).
 
Indefinate Quantity Contract No. OTR-1406-I-00-1142-00 and PIO/T
 
No. 498-0249-3-6431037 are U.S. AID contract and work order
 
numbers which authorized a SWEC Engineer and Consultant to
 
ascertain steps to be taken to make the American Rice Mill rice
 
parboiling facility operational. The facility is under the
 
jurisdiction of the Agricultural Farm Produce and Trade
 
Corporation of Burma (AFPTC) which provided assistance in the
 
in-depth examination of the parboiling facilities equipment and
 
valuable observations on the limited plant operation history.
 

The results of an in-depth equipment examination is provided in
 
the Major Equipment Status Report Sections 5 through 5.8 of this
 
report. Recommended system operational improvements are
 
documented as Equipment or Operational Procedure improvements in
 
Section 4.1 and 4.2, respectively. Sections 5 through 5.8 and
 
4.1 and 4.2 comprise the basis of a comprehensive course of
 
action to lead to full commercial operation of the rice
 
parboiling plant.
 

This report concludes that with implementation of the recommended
 
process and equipment improvements, the American Rice Mill will
 
be capable of achieving its original design capacity of 60 metric
 
tons per day of export quality parboiled rice. The cost of the
 
recommended refurbishment and improvements will be a small
 
fraction of the cost of a new facility of equal capacity and
 
product quality.
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SECTION 1
 

INTRODUCTION
 

This final report is the result of an April 1 through April 12,
 
1983 evaluation survey of the American Rice Mill parboiling plant
 
at Setsan, Rangoon, Burma. A iecommended course of action to
 
lead to full commercial operation has been incorporated into this
 
report.
 

The plant is operated by the Agricultural Farm Products Trade
 
Corporation, which provided assistance in the overall evaluation.
 
The evaluation and recommendations regarding renovation and
 

an
improvement of the parboiling plant was made possible through 

agreement between the Government of Burma, the United States
 
Agency for International Development (USAID) and Stone & Webster
 
Engineering Corporation (SWEC).
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SECTION 2
 

RICE PARBOILING SYSTEM OPERATION
 

BASIC DESCRIPTION OF THE RICE PARBOILING SYSTEM
 

The parboiling system of this plant is the Malek (American)
 
process composed of 4 basic operational sections. These sections
 
are (1) receiving, weighing, and cleaning, (2) steeping,
 
(3) steaming, and (4) drying and storage. The basic components
 
of the plant are in good physical condition and %an be restored
 
to operation through some equipment replacement and
 
rehabilitation. The system has only operated for about 90 days
 
since its completion some 25 years ago. System operation was
 
probably discontinued due to failure of the inlet and outlet
 
rotary valves of the autoclave steaming unit. The valves meter
 
the steeped paddy into and out of the autoclave. Following
 
shutdown of the plant in 1975, some deterioration has occurred in
 
the handling system and driers. Belts from elevators and other
 
components have been removed to be used in other places or for
 
repair of other elevators. The necessary renovation of the
 
handling equipment of the plant is discussed in the "Component
 
Status Report by Functional Grouping" Sections 6.1 and 6.2 of
 
this report.
 

Diagrams showing the existing physical facility arrangement and
 
the existing and proposed operational flow charts are attached as
 
Appendix D.
 

2-1
 



SECTION 3
 

OPERATIONAL COMPONENTS OF THE SYSTEM
 

3.1 RECEIVING, WEIGHING, AND CLEANING
 

Receiving at the plant is at the rate of approximately 100 metric
 
tons per day. Receiving rates can be 8 to 10 metric tons per
 
hour with receiving directly through the cleaning-weighing
 
section to the steeping section or through a holding bin at the
 
receiving point to the steeping section. Paddy is received at
 
the plant in bags of unknown size and weight.
 

The major components of this unit are essentially sound with the
 
exception of the precleaner. The precleaner has been used longer
 
than the 90 day operating service life of the parboiling plant.
 
The precleaner now in the plant would not be dependable in
 
continuous operation and should be replaced. An enclosed seive
 
aspirator cleaner with dust discharge attachment is recommended.
 
A Carter-Day Screen Machine, Model 8-950, is a type that will
 
provide adequate cleaning for this plant.
 

Manufacturer's literature with performance characteristics of
 
this machine are indicated in Appendix A.
 

3.2 STEEPING
 

The steeping unit consists of 5 tanks (vats) capable of holding
 
Flow rate through the steeping
14 metric tons of paddy each. 


section is slightly greater than the capacity of the autoclave.
 
Approximately 2 hours are required to fill each tank, 8 hours for
 
steeping, plus 2 hours for emptying, for a total of 12 hours to
 
steep 14 metric tons. The 5 tanks can produce 70 plus metric
 
tons each 12 hours which is equal to the rated capacity of the
 
plant.
 

The sun dried paddy, at 12 to 14 percent moisture content, is
 
placed in the steeping tanks. About 5 metric tons of water at
 
180°F is introduced into the paddy which should saturate at
 
approximately 35 to 37 percent water. Saturation requires about
 
*8hours under these conditions. Saturation time could be reduced
 
by maintaining higher water temperatures. However, since this
 
unit meets plant requirements, there appears to be no reason to
 
recommend changes in this procedure.
 

3.3 STEAMING
 

Steaming the saturated paddy in the autoclave gelatinizes the
 
starch. 'his process changes the starch from a crystalline to an
 
amorphous form. Gelatinization causes the starch to become fused
 
and the grain more resistant to breakage in the milling process,
 
thereby increasing product quality and yield. Steaming varies
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from 2 minutes to 30 minutes, depending on steam temperatures,
 
quantities of paddy in a batch and desired color. This system
 
has operated at a flow rate of 6 metric tons per hour with
 

The system
15 minute retention time in the autoclave at 20 psi. 

produces "red" colored rice which is probably caused by long
 
exposure and superheated steam temperatures. The use of
 
superheated steam can cause increased discoloration in parboiled
 
rice. A change in steam source from the superheater to the
 
saturated section of the boiler is recommended. Refer to
 
Figure 2 for a schematic of the proposed change.
 

Steam is also injected into the paddy at the bottom of the
 
autoclave in a relatively short time period. This method of
 
injection may cause additional discoloration due to excessive
 
steam coming into contact with small amounts of paddy.
 

The proposed revision to the steam piping system will uniformly
 
to bottom of the autoclave as
distribute the steam from top 


indicated in Figure 1.
 

The inlet and outlet rotary valves used to control flow of paddy
 
through the autoclave are worn to the point that they cannot be
 
used. The failure uf these valves significantly contributed to
 
iiscontinued plant operation.
 

It is recommended that these valves be replaced with ones that
 
will operate at steam pressures up to 15 psi. An experienced
 
supplier for these valves is Kice Metal Products Co. Inc. Refer
 
to Appendix B for manufacturer's information.
 

3.4 DRYING AND STORING
 

The drying units in the system are one rotary conveying drier
 
using ambient air and three non-mixing column driers. The rotary
 
conveying drier tlow rate equals the autoclave capacity at
 
6 metric tons per hour. The total holding capacity of the
 
columnar driers is slightly over 6 tons including the garner bin.
 
However, drying can be done by employing the cutoff damper that
 
closes off one half of the plenum of the driers. Filling this
 
half section requires about 20 minutes and drying can commence
 
after this length of time reducing additional discoloration that
 
will occur by allowing hot paddy to remain static with no air
 
flow through it. Consequently, the driers as they are designed,
 
should not contribute to reducing quality of the grain, provided
 
drying starts as soon as possible after steaming.
 

When this plant was designed in the mid 1950's, it was generally,
 
believed that rice paddy should be cooled to about 140 0F
 
immediately after steaming. However, recent parboiling
 
techniques indicate air temperatures do not influence milling
 
yields until the moisture content of the grain drops below 16 to
 
18 percent. High temperatures tend to darken rice color, which,
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however, can be compensated for by decreasing autoclave steaming
 
retention time.
 

Raising the temperature of the air in the rotary drier would
 
increase drying rates substantially. It is recommended that the
 
air temperatures be raised to 180 to 200OF in the rotary drier
 
and approximately the same temperature in drier D- (see the flow
 
chart in Appendix D). Retention time in the driers should be
 
adjusted to a rate that will not allow grain discharge
 
temperature to exceed 110 to 112°F. The paddy should be placed
 
in tempering storage after drier D-2, then returned to drier D-3
 
about every 12 hours until dried to about 14 percent moisture
 
content. Retention time in drier D-3 should be on the order of
 
15 minutes with air temperatures adjusted to prevent grain
 
temperatures exceeding II0-1120F.
 

Typical Shanzer drier manufacturer literature is included as
 
Appendix E.
 

The elevator (designated E-10) and the conveyor (designated LC-4)
 
are shown on a schematic in Appendix D. Appendix F includes
 
elevator and conveyor manufacturer's information.
 

The change in operational procedures for drying and multipass
 
operation of drier D-3 should substantially increase the
 
efficiency and reduce heat requirements for drying.
 

A problem also exists in filling the driers. Using the current
 
duct arrangement, the drier columns do not fill completely,
 
causing loss of the drying air above and not through the grain.
 

It is recommended that the ducts be directed to vertical downward
 
discharge into the garner bins. Should poor grain distribution
 
still exist, the column screens should be blocked by cover plates
 
to force the air through the grain.
 

The basic drier units (Berico/Shanzer) are in good condition.
 
Temperature instrumentation additions are noted in the Major
 
Equipment Status Report - Instrumentation Section 5.7 of this
 
report.
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SECTION 4
 

RECOMMENDATIONS FOR SYSTEM OPERATIONAL IMPROVEMENTS
 

4.1 EQUIPMENT
 

* 	 Replace the precleaner with an enclosed sieve aspirator
 
type such as the Carter-Day Screen Machine, Model 8-950.
 
Description of this machine is provided in Appendix A.
 

* 	 Replace the steam distribution piping in the autoclave
 
with piping that will release steam uniformly into the
 
paddy from top to bottom of the steamer as indicated in
 
Figure 1.
 

* 	 Replace rotary inlet and outlet valves which meter paddy
 
the autoclave. A recommended
into and out of 


manufacturer of this equipment is Kice Metal Products as
 
indicated in Appendix B.
 

Add 	a scraper conveyor above the tempering bins capable
 
of conveying 30 TPH. A satisfactory conveyor is a
 
9-inch Peerless as manufactured by the Essmueller Co. as
 
indicated in Appendix F.
 

Add fire tending ports to the side walls of the husk
 
furnace as indicated by Figure 3.
 

* 	 Change the steam source from the superheater section of
 
the boiler to the saturated section as indicated in
 
Figure 2.
 

* 	 Add a centrifugal discharge elevator with a capacity of
 
30 TPH. A satisfactory elevator is manufactured by
 
Green's Hardware and Machinery Company as indicated in
 
Appendix F.
 

* 	 Replace and reroute the drier inlet feed pipes which
 
distribute paddy at the drier inlet chambers (garner
 
bins). The fi , l 2 ft of the feed pipe must drop
 
vertically to the centerline of the garner bin. If the
 
paddy cannot be distributed evenly such that air does
 
not bypass the paddy at the drier top, blanking plates
 
will 	be required. These 10 gauge plates would cover the
 
areas where paddy would not flow due to its inherent
 
angle of repose.
 

* 	 Replace the tempering air damper drives with pneumatic 
power positioners and install a compressor system as 
indicated in the Major Equipment Status Report -

Instrumentation Section 5.7 of this report. 
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* 	 Provide a hot air duct to the rotary conveying drier to
 
provide hot air to this unit from the #D-l drier plenum.
 

* 	 Replace the axial vane fan and flue gas breeching from
 
the husk furnace with a new fan, tempering air
 
arrangement, and improved duct arrangement which will
 
tie into the existing boiler flue gas stack.
 

4.2 	 OPERATIONAL PROCEDURES
 

0 	 Reduce steam temperature in the autoclave by switching
 
to a saturated steam source of 15 psig. This change is
 
shown in Figure 2.
 

0 	 Use driers D-1 and D-2 in series as continuous flow
 
driers with rice grain discharge at 1100F to 1120F
 
maximum.
 

0 	 Use drier D-3 as a multipass continuous flow drier with
 
intermittent tempering of about 12 hours in the
 
tempering/storage bins.
 

0 	 Reestablish the milling laboratory with air conditioning 
as a means of quality control. This laboratory should 
be equipped as indicated in the Major Equipment Status 
Report - Miscellaneous Systems - Test Instruments 
Section 5.8 of this report. 
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.SECTION 5
 

MAJOR EQUIPMENT STATUS REPORT
 

5.1 PRECLEANER
 

Type - Two-stage vibrating screen with aspirator
 

Manufacturer - S. Howes Co. England
 

Instrumentation - None
 

General Condition - The machine exhibits wear, localized
 
distortion and a general lack of inherent ruggedness. The design
 
relies on exposed belt drives and has several wooden structural
 
sections. The aspirator draws air externally in the general area
 
of the screens and thereby is relatively ineffective. A large
 
portable room fan has been required to reduce ambient dusting.
 
Replacement is recommended with a modecn sealed precleaner.
 

Deficiencies Requiring.Repair or Replacement:
 

* Replace the precleaner.
 

A recommended replacement unit is ind~cated in
 
Appendix A.
 

5.2 AUTOCLAVE
 

Type - Pressure vessel sealed by variable speed rotary feed inlet
 
and outlet valves
 

Manufacturer - Unknown - possibly locally fabricated from rolled
 
plate, conical and cylindrical sections.
 

Instrumentation - One pressure gauge and one safety valve
 

General Condition - Functional capability as a 25-30 psig
 
pressure vessel appears adequate. The exterior surface was
 
excellent and the interior surface has only minor scaling, red
 
iron oxide and minor sludge indication. The safety valve is a
 
spring loaded disc type which leaks excessively. The Fisher
 
pressure reducing valve has never been set up for operation.
 
Pressure control has been by local hand operated bypass valves.
 
The rotary inlet and outlet valves are not suited for 20 psig
 
steam service. Excessive steam gouging on the rotary cone
 
section and excsssive leakage to ambient was noted. The center
 
steam feed distribution pipe has been altered but is still not of
 
optimum design. Improved steam distribution piping is indicated
 
in Figure 1.
 

Deficiencies requiring repair or replacement:
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Replace safety valve with a unit which will thread
 
directly to the available threaded nipple
 

Purchase two new pressure gauges and install one in full
 
view of the local steam pressure reducing station and
 
one at the elevation of the discharge rotary valve
 

* Replace the Fisher Governor control valve with a new
 
unit and set it up for automatic pressure regulation of
 
15 psig downstream pressure
 

5.3 DRIERS (3)
 

Type - Vertical column non-mixing
 

Manufacturer - Shanzer Co., San Francisco, Ca. U.S.A.
 

Instrumentation - None
 

General Condition - Screens and casing are in excellent
 
condition. The adjustable air distribution vanes (baffles) and
 
the outlet rotary screw conveyor, motor and gear drives are in
 
very good.condition. The only noted area requiring improvement
 
were the paddy inlet pipes at the top of the driers. The pipes
 
do not distribute the paddy uniformly. The piping is further
 
discussed in the "Recommendations for System Operational
 
Improvements" section of this report.
 

Although the Shanzer drier is no longer manufactured by Berico
 
Industries (BI) representatives of BI familiar with this style
 
drier were very optimistic on its capabilities. It was indicated
 
that with the recommended drier tempering cycle implimented there
 
should be plenty of drying capacity available. Typical Shanzer
 
drier manufacturer's literature is indicated in Appendix E.
 

Deficiencies Requiring Repair or Replacement:
 

The geometry and arrangement of the paddy transport
 
pipes to the heater inlets (top of heaters) is deficient
 
for unifcrm paddy distribution. Specific
 
recommendations to redistribute the flow are contained
 
in the "Recommendations for System Operational
 
Improvements" Section 4.1 of this report.
 

5.4 DRIER FANS (3)
 

Type - Centrifugal fan, conical side inlet, center scroll outlet.
 
Manufacturer - Berico (Shanzer) Co. San Francisco, Co. U.S.A.
 

Instrumentation - Air outlet temperature (air inlet temperature
 
minus any atmoshperic tempering air as available from the husk
 
furnace air discharge duct.
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General Condition - Fans appear to be in excellent condition
 

although internal inspection was not possible. However, the
 
motor drive base plates indicate numerous alterations although
 
they appear adequate for the 20 hp motors installed for two of
 
the three fans (one fan has no motor). Engineering calculations
 
indicate the fan motors are sized properly to provide 60,000 cfm
 
per dryer flow rate against the expected system resistance.
 

A fan characteristic data sheet has been provided as Appendix C.
 
The data sheet is for the size 125 fan but covers design 5 rather
 
than design 10 (design 10 sheet is not available). Berico
 

sheet values will very closely
Industries indicated the data 

agree with the fan performance for the American Rice Mil.. fans.
 

Deficiencies Requiring Repair or Replacement:
 

Replace all three fan motors with new 20 hp units, vee
 
belts need replacement, motor base plates need
 
replacement, grouting and secure anchor bolts should be
 
provided.
 

5.5 BOILER
 

Type - Fire tube with integral superheater
 

Fire box - Bricked skin cased with hand fired grate to burn rice
 
husks.
 

Manufacturer - B.R. Wolf Germany
 

Instrumentation - None
 

Safety Valves - One disassembled on saturated section
 

General Condition - The water side was in good condition with
 
acceptable quantities of light scaling, red iron oxide, and minor
 
chemical deposition. No significant pitting was noted. The
 
fireside was in good condition with minor corrosion and soot
 

The tube sheets were sound and tube sheet intigrity
deposition. 

appears adequate. The firebox grating was missing but the
 
refractory and skin casing were in good condition.
 

Deficiencies Requiring Repair or Replacement:
 

The saturated section safety valve requires replacement.
* 

The superheater section safety valve has been removed
 
and blanked ofi. A replacement safety valve should be
 
purchased, installed and the discharge piping run to a
 
safe location. Presently the saturated steam outlet
 
passes thru a globe isolation valve to the superheater
 
inlet ring header. Therefore all steam output is
 
superheated. Since this is not satisfactory for proper
 
autoclave operation, the present globe valve should be
 

V11
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removed and replaced with a manifolded arrangement to
 
allow independent selection of saturated or superheated
 
steam. Figure 2 indicates the present and proposed
 
arrangement of the boiler superheated and saturated
 
steam outlets.
 

* 	 Provide fire grate tending port every 2 feet along the
 
side of the furnace. This will require removal of skin
 
casing, and boring of 4 inch holes thru the double
 
course brick work. This will allow 90 percent of all
 
grating tending to be accomplished away from the high
 
radiant heat zone directly below and behind the grating.
 

Figure 3 indicates the proposed arrangement of fire
 

tending ports.
 

5.6 	 HUSK FURNACE/HEAT EXCHANGER FOR SHANZER DRIERS
 

Type 	- induced draft, automatic feeder, hand tended stoker
 

Manufacturer - Kampnager - Germany
 

Instrumentation - Outlet air temperature monitor
 

General Condition - Fu-nace zone brickwork and skin casing is in
 
very good condition. The variable volumeteric rice husk feeder
 
appears in very good condition. The cast plate fire grates were
 
in excellent condition although 10 percent were missing.
 
However, spare grating was indicated to be available locally.
 
The cast iron finned heat exchanger modules were in good
 
condition, however, the first several modules (nearest to the
 
fire grate) have pulled loose from their mounting plates and
 
dislodged their high temperature retort cement. This allows
 
bypassing of flue gas and soot to the air passage associated with
 
the Shanzer drier D-1. The flue gas breeching, stack and induced
 
draft axial vane fan were inaccessible for detailed observation.
 
The breeching and stack pass within inches of the bottom chord of
 
a wooden roof truss. Geveral feet of the truss are badly
 
charred. If the husk furnace is fired, a 10 foot section of the
 
bottom chord must be replaced by back to back steel channels with
 
rigidly through bolted splice plates. The3e channels would also
 
provide a basis to guide an improved stack arrangement.
 

Deficiencies requiring Repair or Replacement:
 

* 	 Replacc the missing 10 percent of cast plate grating
 

* 	 Remount several cast iron heat exchanger modules and
 
seal joints with high temperature retort cement
 

* 	 Replace portion of heat damaged roof truss with steel
 
channels
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5.7 	 INSTRUMENTATION
 

The following is an outline of the recommended control and
 
instrumentation equipment needed for proper rice process
 
monitoring and adjustment.
 

1. 	Tempering Air Damper Drives - The present electric motor
 
driven screw feed damper positioners should be replaced by
 
pneumatic power cylinders. The power air would be controlled
 
by E/P signal converters. New temperature sensor instruments
 
will provide the inp,4t signal to the converters. Tempering
 
air dampers are provided at each dryer fan inlet (3) and in
 
the husk furnace flue gas breeching.
 

2. 	Thermal wells and 0-250*F dial thermometers should be
 
installed at the following locations.
 

* Steeping tanks (3)
 

0 Dryer fan discharge (3)
 

• Autoclave (3)
 

0 Paddy discharging from heaters (3)
 

0 Husk furnace hot air distribution duct (1)
 

P Heated Water Bin (1)
 

Thermal wells and 0-350*F dial thermometers should be installed
 
at the following locations.
 

0 Husk furnace flue gas breeching (1)
 

* 	 Superheater outlet from the boiler (1)
 

* 	 Superheated Steam at the direct contact water heating
 
bin (1)
 

3. 	Pressure monitoring gages 0-50 psig gages should be
 
installed at the following locations.
 

0 Autoclave (2)
 

0 Saturated section of boiler outlet (1)
 

0 Superheated steam at the water heating bin (1)
 

4. 	A skid mounted compressor with receiver, dryer section, and
 
dessicant is required to provide air to the air power
 
positioners mentioned in Section 1. The compressor system
 
will also supply compressed air to clean out and dry out
 
electrical equipment as needed.
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5.8 MISCELLANEOUS SYSTEMS
 

Well water - It has been indicated that the single 2 -nch
 
diameter tube well is inadequate based on past operating
 
experience. Plant personnel have recommended a 4 inch diameter
 
tube supplement the existing tube and a second 4 inch tube be
 
sunk in adjacent aquifer.
 

Plat!orm and Stairway Landings - All existing operating
 
platforms, catwalks, stair landings and any other horizontal
 
walking surfaces should have toe plates installed. These plates
 
should be run inside existing handrail stantions and welded to
 
the stantions. These plates will prevent personnel from sliding
 
over the edge in case of a fall on the "iron" wood stair treads
 
and walkway surfaces.
 

Work Several of
New Maintenance Platforms and Access Ladders 
the elevators have their motor driver on the top end. It is
 
desirable to install small work platforms and install steel
 
ladders guided off the timber roof trusses. Also a permanent
 
steel ladder is required to reach the catwalk to the tempering
 
bins.
 

Insulation - No tank, autoclave, steam or hot water line
 
insulation has been provided. All steam and hot water lines
 
should be insulated, for personnel burn protection, heat
 

air The
conservation, and to reduce the ambient temperature. 

autoclave also merits insulation because of its size and close
 
proximity to work stations. The steeping tanks (5) entail far
 
more surface area and will be subject to valve packing leaks etc.
 
which may prohibit maintaining effective insulation. Therefore
 
insulation of the steeping tanks (operating temperature 180*F) is
 
not currently justifiable.
 

Electrical - As discussed in "Component Status Report by
 
Functional Grouping - Section 4" all electrical components except
 
motors require replacement for the reasons cited. An indoor
 
lighting system should be installed to provide reasonable night
 
time illumination inside the building.
 

Documentation - Presently there art- no engineering drawings,
 
manufacturer's instruction manuals, data sheets, operating
 
procedures or any substitute written documentation. To reach and
 
maintain a consistantly good operational status will require
 
preparation of at least some plant 9pecific operating and
 
maintenance procedures aided by piping and instrument drawings
 
marked up to reflect proper operating parameters.
 

Tert Instruments - To adequately start up the plant the following
 
minimum test instruments are required:
 

Several powerful flashlights.
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0 
 Portable dielectric moisture meter.
 

0 
 Several magnetic based thermometers.
 

0 
 Several laboratory glass stem thermometers.
 

• Several spare 0-50 psig pressure gages.
 

• One 1/8 inch Dryer ASME pitot tube.
 

a One long probe ASME pitot. tube.
 

0 One U tube manometer.
 

0 One 0-2 inch w.g. magnahelic gage.
 

0 One "mini-mite" potentiometer and T/C lead wire.
 

* Dockage tester.
 

0 Water quality testing kit.
 

* Rice sizing device.
 

Fire Protection System - A sprinkler system should be installed
 
to-protect the roof trusses, work platforms and stair treads from
 
combustion. Fire base stations should be established near the
 
Precleaner, Husk Furnace/Boiler and Autoclave.
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SECTION 6
 

COMPONENT STATUS REPORT BY FUNCTIONAL GROUP
 

6.1 VERTICAL PADDY ELEVATORS
 

Manufacturer - Foote Brothers Gear and Machine Co., Chicago Ii,
 
U.S.A.
 

General Condition -ousings sound, in general belts, buckets and
 
tensioning devices appear sound.
 

Elevator Location Table
 

Replace
 
Approximate Belt
 

Location Belt Length Yes' No
 

x
Receiving Bin 80 ft 

Precleaner 100 ft x
 

x
Weighting Bin 100 ft 

Steeping Tanks 100 ft x
 
Autoclave 100 ft x
 
Drier #1 120 ft x
 
Drier #2 
 120 ft x 
Drier #3* 120 ft x 

x
Tempering Bin** 100 ft 

New Tempering Bin*** 100 ft x
 

General Comment. Several spare belts were in storage under the
 
tempering bins. However, Foote Brothers is no longer in
 
business, and replacement parts appear to be unavailable. A
 
source of alternate supply has been indicated in Appendix D.
 
This source is capable of supplying the New Tempering Bin
 
elevator as discussed in the "Recommendations for System
 
Operational Improvements" Section 4 of this report.
 

6.2 HORIZONTAL CHAIN LINK CONVEYORS
 

Manufacturer - Foote Brothers Gear and Machiner Company, Chicago,
 
IL, U.S.A.
 

General Conditions - Housings sound, chain links in good
 
condition.
 

Conveyor Location Table
 

Approximate Replace
 
Location Track Length Yes No
 

x
Receiving Bin (Bottom) 30 ft 

x
Steeping Tanks (Top) 100 ft 


1k
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Approximate 	 Replace
 
Yes No
Location 	 Track Length 


Steeping Tanks 	 (Bottom) 100 ft x
 
30 ft 	 x
Autoclave (Bottom) - Auger feed* 


Drier #3 to Tempering Bins (Top)** 100 ft x
 
60 ft 	 x
Tempering Bins (Bottom) - Two 


Tempering Bin to Dryer #3 (Bottom)*** 140 ft
 

*Lower through rusted-through requires replacement.
 

**Double level chain on top for 2/3 distance then dumps into
 
auger for last 1/3 trip to tempering bins.
 

***Proposed additional conveyor (70 ft) to allow tempered rice
 
(12 hours) to be routed to drier #3.
 

General Comment. As noted in Section 1, Foote Brothers is no
 
longer in business, and conveyor replacement parts appear to be
 
unavailable. A source of alternate supply has been indicated in
 
Appendix D. This source is capable of supplying the Tempering
 
Bin To Drier D-3 conveyor as discussed in the "Recommendations
 
for System Operational Improvements" Section 4 of this report.
 

6.3 	 MOTORS, SPROKETS, SHAFTS CHAINS, AND GUIDE BEARINGS FOR
 

CONVEYORS AND ELEVATORS
 

General Condition - Good 

Motors
 

o Remove motor - general cleanup for improved cooling 

* Bench test continuity
 

* Test operate
 

Sprockets, Shafts, Chains, Guide Bearings
 

* Solvent clean to remove dirt and old lubricant
 

o Relubricate 

* Hand turn to verify poper alignment and freedom of operation.
 
Shim or change alignment if required.
 

* Check mounting bolts to be adequately tightened
 

6,4 POWER DISTRIBUTION PANELS AND ASSOCIATED ELECTRICAL DEVICES
 

General Condition - Unsafe for commercial duty. A combination of
 
corrosion, ambient organic contamination, damaged conductor
 
insulation, mixture of copper and aluminum wire splices, and
 

6-2
 



removal of components for alternate purpcses have rendered this
 
equipment unsuitable for further use. Complete replacement is
 
required, including wiring, cabling, conduits, and associated
 
hardware.
 

6.5 FAN (1) - SUCTION FOR ROTARY CONVEYING DRIER
 

Manufacturer - American Blower Corporation, Mi. U.S.A.
 

General Condition - Good. Vee belts need replacement. A 5 hp
 
drive motor and pinion gear have been removed from the base plate
 
and require replacement.
 

General Comment - Americal Blower Corporation does not currently
 
manufacture fans. However, due to fan sizing and material
 
selection, the fans should give adequate service.
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SECTION 7
 

CONCLUSION
 

With implementation of the recommended process and equipment
 
improvements, the American Rice Mill will be capable of achieving
 
in excess of 60 metric tons per day capability to satisfy the
 
adjacent milling pl&nt capacity. The cost of the recommended
 
refurbishment and improvements will be a small fraction of the
 
replacement cost of a new facility of equal capacity and product
 
quality. This results from the good condition of the majority of
 
the major capital equipment (Boiler, Husk Furnace, Drier Fans
 
(3), Drier (3), Steeping Tanks (5), Receiving Bin (1), Tempering
 
Bins (8), Rotary Drying Conveyor, and Autoclave (except inlet and
 
outlet valves and safety valve). The civil facilities (poured
 
concrete floor, reinforced concrete load bearing walls with
 
imbeded H section structual steel, hard wood platforms, steel
 
railings and platform supports, wooden roof trusses, fiber and
 
sheet steel roof) are all in very good to excelllent condition
 
and appear very conservatively designed and well constructed.
 
This also contributes to the desirability of refurbishment of the
 
parboiling plant.
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The Screen Machine's cleaning system has four 
distinctive separation stages:

1. Rough Scalping - Foreign material such as sticks, stringers, stones, etc., are removed 
by the wire mesh scalping reel. 

2. 	Aspiration - Lightweight impurities are removed by an efficient air flow along the entire 
width of the unit. 

3. 	 Rough Screening - Oversize material is removed by going over the top screen. 
4. 	Fine Screening - Undersize impurities are removed by passing through the lower screens. 

The features you have looked for are all included in the

CEA.Carter-Day Screen Machine. They are as follows:
 

1. All metal construction - totally enclosed  no 
pollution problems.

2. 	No vibration - screen decks isolated within the unit.
3. 	Screens self clean with live rubber balls 

effective to -5OF.4. Gyratory motion - head end.1.Laginpconwdws5. 	 Oscillating motion - tall end. 
5. Ocilatig mtion-tll nd.with 

6. 	 Quick change screen decks - with patented framedsteel and wire inserts for easy replacement and 
tension. 

7. Automatic grease lubrication system - standard. 

TO 	 FLTE 

SCREW CONVEYOR FOR,., =.SUIRLCG
DISCHARGING AIR LIFTINGSSCALPING
 

AT SIDE OF MACHINE _" ; 

EXPLOSION 0OOF UGHT ""
 
SG 	 GLS.. NGED®O 


HINGED HOOD i CHANGING 

SCREENSSYSTEM 


OVERS OF UPPER 

TWO CLEAN 
GRAIN MATERIAL 
DISCHARGES 

OVERS OF UPPER
AND LOWER SEED 
SCREENS 


UPPER SEEDSCREENE

FIE, DUST, SEEDS 1 SRE
SCREENINGS DISCHARGE[-UPPER SCALPING 

THROUGHS OF UPPER SCREEN
AND LOWER SEED 
SCREENS 

MACHINE 

Model 9M0with 11 x 3- 
scalper / Integral fan 

Model 930 with 11 x 36scalpor/ remolte fan 
25H Fan for above 
Model 950 with 11 a 60 
scalper / Integral fan 
Model M50with 11 x 60scalper / remote ton 

3SH Fen for above 
Model 930 withoutMalper0or 


Modal g50 withoutacelpertor 


8. 	Variable speed motor drive - no gears. 

10. 	Easy access adjustments. 
11. 	Large inspection windows.
 

12. 	Available In two models (930 and 950) -alsoand without scalperator. 

13. 	Scalperator equipped models available with fan 
or without fan with ttanstion for remote fan.

14. Low profile -

FEED 

SC N SMACHINE PROPER 
MOTOR
 

L COUNTERWEIGHTED 

-LOWER SEED SCREEN 

BOUNCING RUBBER BALLS 

low maintenance - clean lines. 

I SCALPER MOTOR 

FEED GATE 
SUIRREL CAGE 

AIR INTAKE 

SYSTEM
AUTOMATIC GREASE 
• OSCILLATING SIEVE 

DRIVE 

STICKS 

SRW DRIVE ACCESSSRW COVER 

FANLESS MODEL ILLUSTRATED REMOTE FAN REQUIRED FOR FANLESS MODELS 
MOTOR HP Req'd. c p Iy Appro.


CANTER SCREEN Machine on wheat 
 CppngProper Scalper 	 CehtFan 1PH" Overall Width Length exhaated WeIgh; 
N - 1 	 500 105" 60" 140' 2700 310 lb. 

- 5C'0 96" 60" 140r - 2900 lbs. 
- - 3-7 .. . .
 .. 200 Ibs.
1 
 00 lg 4 4p 51 1 8 1000 	 1Dts106' 14" 140 4600 4100 Iba. 

1 1- - 1000 96" 84" 140. - S900 bs.- 0
 
- - .10 .. . . .. 200 lbs. 
1 - - 800 6am 447 130" - 2100 lbs. 

- - 1000 6"1 	 62" 130 - 2300 lbs. 

'Capacities based on cleaning product in conjunction with other cleaners making the length and thickness separations.
Dimenlons and epeclfictlons subject to change wlthut notice or obllg#41on. 
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BODY 5 PACKING RETAINER 
a 1 2 OTO : 6ADJUSTMENT SCREWS (3) 

3 END PLATE BEARINGS 
4PACKING GLAND 8BEARING SUPPORT 

A 

--- >A 

A. 

VBO 8 x 6 
VBO fox 6

VBOIx-
VBO 10 x 8 


12x8 
VBO 14 xI0 

_____is 12_16 	x 12 
VBO IS8x12 

AVBO IS x 14 
VB0 20 1l 


VBO 24 x 15 


SEBEARINGS 


t-	 WB 223-U 
WB 223-U 
we223-u 
WB 223--U 


,BO
WB223-U 
ZMC-9115 
ZM-m91153zVBO-0 
c, -9203 
ZMC - 9203 
ZMC -9203 


ZMC -9203 


cz> OUTBOARD BEARING 

SHAFTSISIZE 

17/16 
1 16 
17/16 

-- 7 

17/16 
11546 


:2/16 
2 s 
23/16
 

2 -/16
 

--...
 

STANDARD TOLERANCES 
.004±.001E) CLEARANCE(BOTH ENDS) 

.004 ROTOR CLEARANCE 
t.o0 (ON RADIUS) 

NOTE: 
END PLATES, PACKING GLAND RETAINER, BEARINGS,

AND BEARING SUPPORT, SAME FOR SERIES 
VCO, VDO, VEO, AND VJO. 

PACKING GLAND - / SO.PA-"CKING MATERIAL 

A KICE METAL PRODUT (0. 54SW 1CuE110111Wn 
DRAW-.. ,I,.S c"cao IT DATE 4 - G- 75 2I ,y,=o-W*uiAS"w1 OATS 71A0 

It 
,-,,1
2 ,0,2,AIRLOCK VALVE DETAILS 




rERIESOVBO') - As sIOWN WITN CLOE TOLERANCE WA4CHINED VANE TIPS AND ENDS. 
€ -'-'-. = =WITH OUTrW SDS!iIH4. 

,.,- -;, 1. ~NOTES: 

- 1. DOUBLE trio sw=T" PERMITS D09tvE AT EITt4ER END,, STA4DA~to 
•RIV ARRANGEMENT AS SMOWN,

2. STOCK- INLET &NVP. OUTLET MAY am! SqUxe i. SPECIIIE, 
_.) OTIKQWISE IT WILL. bi ROUNo. -SeE-VDO FOR SM. pLANGE DETAIL. 

3. 	 STAHDAm C.OISTRUCTION INCLUDE FAIRItCTED STEL bO0Y 
WITI4 CA5T END PLATES AND FAlIRICATED ST.EL MOTOR. 

4. 	 STANDARD CLEA..ANC IS .04.w!rr .001" TOLERFANCE. IM\OrSATEi CLEA.RANCC 14 DESIRED PLEASE SPEC.IFY. 

AMN661V I~__------.!._.Afwrm _4,MEFGBOTOMBc-vwzeo.o , A' t .11 9' l,: N,4NON~1Z*G k1r OP _.., 

• 

" ' 
i 

'V 

IM f 

"\VBO 

": .../'VBO 

VBO 

12x8 

14x I0 

I1 

I0. 

14-

16l 

8 

to 

V 

153 

17 

212 

It fl 

1I38278 

I5] 2 d 

I6 Sj 

I8'l ql. 

221E, t14 

I7 

I' 

2 ; 

3 i6 

5 

, 

io 

12 

i4-

.$5 

. 7 

1.45; 

VBo 
VBo 

2ox1 
24.KIs 

20 
24 

15 
i 

23, 
27 

18Vt 
iet 

3's 
9 

t4's 
28,z 

l2'4 2k 5's 
I4. 2k, 5 

i k 
tl 

2.30 
3.0 

KICE AIRLOCK VALYES. $ERiE$" V BO, i~ tlCE METAL PRIODUCTS (0. 2341 S m'AW WIIA. ANSAS	 .,,,o.,, 


WITI4 OUTWOARD BFAPlI Hg 	 o,,. .*. 5* EIo ,ob4 o,,..-i ((,tj 
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optional features
 

Shaft-Mounted Drives are availableon Pderless Drag-Flite Conveyors. 
The compact reducer mounts 
directly on an extended drive shaft 
and is totally enclosed for clean, 
trouble-free performance. 
Essmueller maintains a large
inventory of drives, in varying 
output speeds and horsepowei 
requirements, to accommodate 

.HU- most requirements without delay. 

By-Pass Inlet diverts and balances
flow of incoming materials around 
return flights to trough bottom
assures an ever distribution and 
uninterrupted flow of material 
for peak e0,:ciency. 

Special extended length by-pass
inlets (shown by dotted line) and 
custom-made feed inlet sections 
are available for use under surge
bins and pit hoppers. 

ow .Hinged 
5 

S.- , 
".,< .. 

1 ,horizont,.l 

1OSHA Safety Guard not shown) 

Inspection Door provides 
quick access for observing 
operation. Turned door edges
keep materials free of moisture, 
dirt and eliminate dust build-up. 
Optional Relief Dooi provides
overflow protection. 

Bend Sections are available 
for applications requiring both 

and inclined conveying. Sections can handleangles up to 30 degrees. 

Best Available Docu
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bulkmateial. Scew onveo.s2ndompoent 

Sismcel1ers experiencedlandChighny qualiie Screw "Feder-msscovyr
engineeringdstaffeisgavailablegforconsultationtonfgl bt ators 
amoanconing problem.arhey illme 
regrdingsthes conveyorl Trougingou buelt nveorsefficient tondusegor 
yrpatclrteofbulk materials. Naualsributneorsna and ctricent 
thgerein oblfi avabercnuttion. Hrizna b atchmiers adbedr 
Beforeyut u rbulk fcenn eeao otany conveyr aeial 

handling equipment make sure you see the manfrom Essmueller. Chances are he can save you Bucket valves (manual, pneumatic, electrical)
time and money-and increase the efficiency of Flat and contour slide gates (manual, rack andyour conveyor operation. pinion, hydraulic, pneumatic, electrical) 
Specifications subject to change without notice. Continuous elevator buckets 

Hoppers, scale-hoppers, spouting 

The ESSMUELLER Co. 
1220 SOUTHF EIGHTH STREET" ST. LOUIS, MISSOURI 63104 

PHONE: 314/241-3223Plants: St. Louis, Misouri/Laurl, Misilnippu/Walnut Ridge, Arkansas 

Form NO DSfB-12110M PRINTFan IoclUlS A 
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