CHAPTER @ CONSTRUCTION PLAN

The construction of the projected sinter plant requires basic and detailed
designings, manufacture, inspection, transportation, erection and construction
works of mechanical and electrical equipment, instruments, buildings and struc-
tures, and commissioning and test operation of the plant. The outline of the

work schedule for the plant is as follows,

Table 9-1 Work Schedule

1st Year 2nd Year 3rd Year
Designing (‘:
Fabrication ‘ — -
Shipping t |  —
Construction : i' I

9.1 Scope of the Works

9.1.1 Works, Facilities and Structyres Newly Performed or Installed

{1 Land grading

(2) Roads
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(3)

(4)
(5)
(6)
(N
(8

&)

(10
(i)
(12)
(13)
14
(15)
(16)
(17
(18)

Limestone sizing equipment (Impeller breaker, limestone screen conveyors
surrounding the breaker and screen)

Blending vard and yard equipment

Bin biending equipment

Coke grinding equipment

Mixing equipment

Sintering equipment and sinter building, including a sample preparation
room

Main exhausting system and stack

Cooling equipment

Sinter screening system

Beit conveyor system

Dust collector

Sinter yard and the yard eguipment

Sample preparation and laboratory equipment

Equipment for the utilities

Electrical equipment, electric room and laboratory

Equipment, devices, etc. for the instrumentation

9.1.2 Existing Facilities to be used in common for the Sinter Plant

Mm
(2)
(3)

(4

Main office, warehouse and canteen

Mamntenance shop and machinery and equipment therein

Sinter feed yard, coke breeze yard and conveyors — some conveyors will
be modified

No. | limestone crushing plant, silo, limestone sizing house (scrubbing and

cobbing building) and limestone bin (waste truck bin)
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(5)

9.2

9.3

Pier, ship loader and pier conveyor

Design and Manufacture

The basic and detailed designs of the machinery, equipment and structures
are made according to the basic plan described in Chapter 6. And when such
design works are going to be implemented, the standards and criteria to which
such designs shall conform should be confirmed and the properties and charac-
teristics of the soil of the plant site should be precisely investigated. And more-
over, special attention should be paid to the connection points between the
existing installations and structures and those to be newly installed or con-
structed as well as to the modifications of the existing facilities.

The manufacture is implemented by applying various different processes,
such as plate cutting and forming, casting, forging, machining, etc., which should
be elaborately performed and minutely controlied with great care. And special
machinery and equipment should be particularly inspected and tested when
assembled by the manufacturers Some of the machinery, equipment and struc-
tures will be fabricated and/or assembled on the plant site, whereas most of the

modifications of the existing facilitics may be performed on the site.

Procurement of the Materials, Machinery, Equipment, etc.

The machinery, equipment, instruments and steel structures are imported

from foreign countries, while the materials for the construction works, such as

cement, gravel, sand, reinforcing steel bars, oxygen, acethylene, etc. are procured

in Peru. However, some of the machinery and equipment may be procured in
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Peru, but such selection should be made when the detailed designing is imple-
mented, The approximate quantities of the materials, machinery, equipment,

etc. required for the construction of the plant are presumed as follows,

(1 Machinery, equipment and apparatuses
Machinery and equipment in the blending yard 500 tons
Bin blending, coke grinding, and mixing equipment 350
Sintering equipment 1,600

Main exhausting equipment, including the main exhaust
dust collector 1,300
Cooling equipment, including the cooler dust collector 800

Sinter screening equipment, including the room dust

collector 1,360
Belt conveyors with accessories 2,800
Sinter yard equipment 300
Equipment for the utilities 500

Electrical equipment (Motors are included in each of the

above items.) 700
Eqguipment, devices, etc. for the instrumentation 250
Others 100
Total 11,000
(2} Buildings and structures
Steel Weight

Sinter building 2,000 tons
Blending bin 1,4C0
Blending yard bin 350
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Rails and others 350

Total 4,100
3) Concrete 27,300 m?

9.4 Transportation of the Machinery, Equipment and Materials

The machinery, equipment and prefabricated steel materials delivered by
means of marine transportation are unloaded at the San Nicolas Per. The
weight and dimensions of one packing are made in principle less than 10 tons
and smaller than 3 m x 3 m % 10 m to facilitate the marine transportation and
unloading, but if such bulky items as mixer drum, etc. are divided in small
parts, the assembling on the site become difficult, and therefore, one packing of
these items will weigh about 30 tons.

Although the materials, machinery and equipment are delivered by several
shipments, taking the progress of the works on the site into consideration, a

space of about 80,000 m? is required to store them temporarily on the site.

85 Works on the Site

The works on the site are executed by constructors in Peru under the
supervision of the engineers delegated from a foreign country.
(1) Schedule for the works on the site
As shown in Table 9-2, approximately two years are required after the
tand grading is commenced until the test operation is performed.
(2) Workers

The estimated manpower required for the works on the site 1s as indicated
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on Table 9-3, and approximately 1,500 workers are needed on the peak of the
works. The number of the staff members of the constructors and the engineers
from a foreign country at the peak are estimated at about 80 and 60 respec-
tively.
(3) Temporary facilities
The existing lodgings are used for the workers, but since they are capable
of accommodating only 1,300 of 1,500 workers, new lodgings should be pro-
vided for the balance of 200 workers. The lodgings for 80 staff members of the
constructors and 60 engineers from a foreign country also should newly be in-
stalled. The electric power and water required for the works on the site are
supplied by Hijerro-Peru at the take-over points nearby on the site. The electric
power necessary for the works will be about 500 kw.
(4) Heavy equipment for the works on the site
The heavy eqguipment can be procured in Peru, excepting a 100-ton
class truck crane which will have to be imported from a foreign country as it is
hardly available in Peru. Such heavy equipment as truck cranes, dump trucks,

bulldozers, etc. which will be required for the works are listed up in Table 9-4.
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CHAPTER 10 ORGANIZATION AND LABORER EMPLOYMENT

10.1 Present Organization of Hierro-Peru

Hierro-Peru headquartering in Lima locates its operating division con-
sisting of the mines, beneficiation plant and relevant facilities at Marcona, San
Nicolas and San Juan districts of Nazca County of Ica Province.

A part of the plant control functions in addition to the head office func-
tions such as general affaires, legal, finance, personnel, labor relations, engineer-
ing and procurement are centralized in the Lima Head Office. Thereby the
Hierro-Peru organization is highly centralized.

The following departments and office, in total eight, are under the Gerente
De Qperaciones,

— Mining

- Beneficiation

- Maritime Operation

- Inventory Control

- Safety

- Administration

- Industrial Relations

- San Juan Office
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The Beneficiation Department to which the projected sinter plant is to

belong is operated and managed by the following organization.

General
Beneficio

Superintendente

Table 10-1 Organization

Electrical

— Laboratory

—| Design & Engineering

—I Transfer, Embarkation & Heavy Equipmcnﬂ

} Concentration & Pelletizing Operation I

—I Production Planning I

H Process Development ]

—{ Light Machine & Components I

'_l Machine & Welding Shop ]

i
3 r
L-—‘LProposed Sinter Operation :
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10.2 Plan for the Employment

The personnel required for the new sinter plant and auxiliary facibties
thereof will be a part of those organizations of Hierro-Peru, and Hierro-Peru will
utilize as many of those personnel as possible work for the new sinter plant. No
new organization will be formed for the personnel who will work for the yard
operation, limestone crushing, analyzation, and repair and maintenance; these
principle belong to the existing organization.

The coke breeze is unloaded by ships’ derricks and the buckets and trans-
ported by dump trucks, and therefore, the unloading 15 to be consigned to
stevedore and transportation companies and the personnel who belong to the
existing organization which handle the transportation are to supervise such un-
loading and transportation. Since the dump trucks are required for the said
purpose only once a month or so, the existing dumyp trucks and the drivers
already employed are commonly used for these works. Consequently, any
number of personne] for the unloading and transportation of the coke breeze is
not considered in the plan for the employment.

The program for the training of the new employees is to be considered in
the timing of the recruitment. Namely, a minimum number of personnel in-
cluding those who are required for the control and management of the erection
and construction works is to be recruited while the plant is being installed, and
most of the personnel required for the plant operation are to be employed
before the test operation is commences, taking the time for traning into con-

sideration.
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10.3 Plan for the Training

The training is performed in two ways, one outside Peru and the other on
the site. The chief engineers in charge of the respective works and some of the
foremen and workers are delegated to a foreign country, they mainly acquire
the knowledge required for the sinter plant operation, maintenance and control,
and also have practical tramming through the respective actual works. And after
returning 1o Peru, they are engaged in the tramning of the workers. Although the
above is the main part of the plan for the training, in order to supplement this,
supervisors are jnvited to the plant from a foreign country when the trial opera-

tion is commenced to have them supervise the workers.
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CHAPTER 11 TRANSPORTATION OF RAW MATERIALS AND PRODUCTS

11.1 Raw Materials and Sub-materials

.11 Sinter Feed
Refractory ore and transition ore, which are fine ores for sinter feed,
are to be processed and sized at the existing beneficiation plant of Hierro-Peru.
They will be mixed in the ratio of 60 to 40 and will be fed to the sinter feed
yard at the sinter plant. The transportation of the above will be carried out using
the existing equipment. Therefore, this subject will not be dealt with in this

study.

11.1.2 Limestone
(1) Transportation by Trucks

. Regarding limestone, some ore deposits exist near the Marcona mine site.
For transportation from the initial N-14 mine site to the crushing plant, a dis-
tance of about 10 km, transportation using trucks is considered to be most
economical.

At present, Hierro-Peru possesses 65-ton, 100-ton, and 120-ton tjucks.

According to Hierro-Peru, the 65-ton trucks will be replaced by 100-ton and
120-ton trucks in the near future. These 65-ton trucks will be used since they are

not expected to be used for any other purposes.
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e

Necessary quantity of
limestone to be transported - approximately 372,500 tons/year

Necessary number of 65-ton trucks - 3 (one spare included)

Transportation cost (direct cost) - US$1.03/ton of limestone

) Transportation by Belt Conveyors

Details for transportation of limestone from the ore deposit (N-14) to the
existing crushing plant using belt conveyors as an altemative to the above men-
tioned trucks are indicated i the Appendix F-1. Use of a belt conveyor will
require the mstallation of a crusher for coarse crushing at the N-14 mine site.
The proven minable reserves of limestone in the N-14 mine site are presently
approximately one million tons. There is a strong possibility that a necessity to
move on to another ore deposit may arise after four years of operation. The
outcome of research on the ore reserve of the area which will be carried out by
Hierro-Peru as well as reserch on such limestone deposits as 15, 7, and Nazca,
will clarify the probability of a need for crushers and additional installment of
belt conveyors along with other equipment.

More detailed studies will be required to carry out the alternatives in the

future, since it is not realistic at this time.

Construction cost of belt

conveyor and crusher : US517,433,000
Operating cost : US$0.51/ton of hmestone
Depreciation and interest : US$6.26/ton of limestone
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11.1.3

Silicastone
Silicastone is now transported from the mine site to the pelletizing plants
of Hierro-peru, and silicastone for sintenng is tranpported in the same way.

Thefrefore, this study will not deal with its transportation.

11.14 Coke Breeze

(1 Unloading by Derrick

As there is little domestic coke breeze available, importation from Central,
South, and North America will be considered as stated in 5.4.1. Mexico,
Argentina, Chile, and the United States would probably be the main suppliers.
Since the details of specification of coke breeze are unclear, bulk carriers of
20,000 DWT ~ 30,000 DWT with derricks or cranes are generaily assumed to be
suitable as the transport vessel for the purposes of this study.

For unloading, the use of the derricks or cranes of the vessel 15 believed
appropriate. This will make it necessary for Hierro-Peru to provide buckets.
Based on the assumption that the general capacity of the dernicks or cranes of a
20,000 DWT ~ 30,000 DWT bulk carrier is a mimmum 10 tons, the capacity of
the buckets would be 5.6 m?. As for the pier side, direct loading from buckets
to trucks will be used.

65-ton trucks will be used for the time being. Since the bed of the tracks
is large, a hopper for lozding is reparded as unnecessary. However, anti-deflection
devices will be installed with the buckets as a safety precaution.

To accept the vessel, the east side of the San Nicholas pier will be used.
Since the distance between the vessel side and the pier is approximately 2.1 m,

vesse] should be selected with the necessary derricks or cranes out reach. The
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unloading capacity is presumed to be a maximum 350 ton/h (average 210 ton/h)

for a vessel with four derricks or cranes.

Regarding costs, the following 15 a comparison of cost of the above

mentioned unloading method and the unloading method using an unloader

{mentioned in the following section (2))

Unloading gquantity of
required coke breeze - 125,000 ton/year

Purchase cost of buckets and

accessories . US$116,700 {5 units)
Operating cost {stevedore charge) : US$2.23/ton of coke breeze
Number of 65-ton trucks required : 8 (4 trucks x 2)
Transportation cost using trucks

(direct cost) : US$1.50/ton of coke breeze
Depreciation and interest : US$%0.12/ton of coke breeze

(2) Unloading with an Unloader
As an alternative unlaoding system 1o a vessel with derricks, an unloader
and belt conveyors were studied. The specifications are shown in the Appendix
F.2 {(nominal 300 ton/h, actual unloading capacity 210 ton/h).
The resulis of this study proved that the additional installment of an unloader

and belt conveyors would be uneconomical if the annual unloading quantity

were 125,000 tons.

Unloader and belt conveyor

Construction cost : US883,755,000
Operating cost : US30.38/ton of coke breeze
Depreciation and interest : US$4.02/ton of coke breeze

- 280 -



1.2

11.2.1

Sintered Ore

Slide Chute

Sintered ore, bemng generally bnttle, is easily degraded. This is one of the
reasons why steel mills traditionally have their sinter factories within their
integrated steel plants to reduce handling as much as possible.

As sintered ore, includmg that for domestic sales, will require marine
transportation, to minimize degradation in order to maintamn the commercial
value of the sintered ore will be a major point.

Kawasaki Steel Coporation carried out repeated sintered ore transporta-
tion tests, including some under bad weather conditions, to clarify the causes of
degradation. It was concluded that the maximum degradation was generated
when sintered ore was loaded into the vessels, Measures to prevent this were
worked out in cooperation with Mitsui Engineering & Shipbuilding Co. When
exporting sintered ore, it is indispensable to use a vessel of 100,000 DWT ~
150,000 DWT in order to keep the ocean freight as low as possible. However,
in the case of a large vessel, there is more than 20 meters from the hatch opening
to the bottom of the hold, and direct loading generates much degradation. In
order to minimize this, Kawasaki Steel Corporation, after two years of study,
developed a slide chute in cooperation with Mitsui Engineering & Shipbuilding
Co.

The development of this slide chute, has enabled Kawasaki Steel to
construct the first overseas sinter plant in the world and at present two larpe
sized vessels with slide chutes run between the Philippines and Japan.

In order to decrease the impact of the drop from the loader to the bottom
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of the hold it is impertant to lower the sintered ore mto the liold by rolling or
sliding it The chute is so designed that the sintered ore itself will make the
angle of repose and serve as a cusion. A perspective drawing is found in
Fig. 11-1.

The slide chute has already been patented in Japan and in Peru (patent
No. 0942, July 13, 1978), and in the Philippines a patent is hereby applied for

and is expected to be granted in the near future.

11.2.2 Loading Method Using a Slide Chute

The slide chute loading method is illustrated in the Appendix B with the
M.S. “Amanda”, currently being used by Kawasaki Steel Corporation. The
initial stage of loading is carried out by a slide chute being installed at the side
of the hold. Once the angle of repose is made in the chute, the sintered ore is
rolled down, gradually transfering the ship loader towards the center of the hold.
The operation of the ship loader does not require much specialized skill, and
only slight modifications in the traditional loading method is sufficient. How-
ever, there is a difference in the levels of the tip of the ship loader and the
opening of the shde chute. In order to decrease the impact of this fall, it is
necessary to lower the boom of the ship loader as much as possible and to instaill

a trimming chute on the end of the ship loader.

11.2.3 Suitable Vessel for Slide Chute installation
The volume of the holds in an ore bulk carrier, which is best suited for
a slide chute, are calculated using the bulk density of iron ore (2.4g/cm?3).
Because the bulk density of sintered ore is slightly less (1.6g/cm®), the shipp-

ing quantity may decrease to a certain extent. Nevertheless, the holds are rather
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long, running the length of the vessel and the number of holds are small, making
the use of the slide chute more effective and thus providing favorable conditions
for prevention of degradation.

A bulk carrier on the other hand, has more holds and tends to be less
effective than an ore bulk carrier in spite of the sufficient capacity. Moreover, as
the hatches are small, the slide chute obstructs the unloading and makes 1t time
consuming.

Therefore, desired conditions for a vessel would be few and elongated

holds, running the length of the vessel.

11.24 Prohlems for the Future

With regards to marine transportation, installment of a slide chute is
highly recommended for its effectiveness in preventing degradation. The vessel
with a shde chute may be used for loading other goods as traditional ore carriers
or bulk carriers.

Because the slide chutes must be attached to the vessel itself, the future
problem will be who the owner of the ship is and by whom they should be
installed. Hierro-Peru’s study of transport methods, in relation to sales, for

* instance installment in an ore carrier owned by a purchaser under a long-term

contract or installment in a Peruvian owned vessel 1s recommended.
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11.3 Berth Occupance Rate

11.3.1 Loading Cargo
According to the information presented by Hierro-Peru the loading record

of iron ore and pellet from January 1977 to November 1979 is as follows:

No. of ships Quantity Actual loading hours
Jan.-Dec., 1977 115 6,664,493 tons 3,491 hr.
Jan.—Dec., 1978 78 5,117,887 2,844
. Jan.—Nov. 1979 93 5,556,387 2,960

Details on a monthly basis are shown in the Appendix E.

The above includes loading in stusry carrters exclusively for loading pellet
feed, about one carrier every three months, requiring a maximum of 30 hours
for loading.

The present loading time for each typical carrier is as follows:

Name of carrier pwr  Loading hours
{Actual record)
*Mythic” 71,806 19 hr
“Japan Magnolia” 94 465 20 hr
“Fukuyama Maru” 100,277 26 hr
*London Team” 107,663 34 hr
“QOceania Maru” 140,858 56 hr
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11.3.2 Unloading Cargo

According to Hierro-Peru, the following cargo 1s unloaded at the pier at

San Nicholas.

() General Cargo
A 12,000 DWT ~ 17,000 DWT vessel arrives every two months with such
cargoes as 1.500 tons of ammonium nitrate, 200 ~ 300 tons of aluminum
powder, heavy machinery such as drills, parts for conveyors, etc. The handling
time varies according to the cargo from 2 hours to 1 week. For example, a

ammonium nitrate takes approximately 2 days, with the average unloading speed

being 35 t/hr.

(2) Petroleum

A 35,000 tonner arrives once in every three months and the average

handling time is approximately 50 hours.
1133 Sintered Ore Production and Port Condition
The increase in the number of entering and exiting vessels and their

relation to the production of sintered ore 1s as follows:

(n Loading Cargo

Sintered ore ;2,500,000 tons/year
Type of vessel : 80,000 DWT to 150,000 DWT
Number of vessels : 80,000 DWT x 17
150,000 DWT x 8
Loading hours : 1,025 hr/year {average loading capacity

approx. 2,500 t/hr)
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(2) Unloading Cargo

Coke breeze ;125,000 tons/year

Type of vessel ;25,000 DWT

Number of vessels 5

Unloading hours . 595 hr/year (average unloading capacity

approx. 210 t/hn

11.3.4 Berth Occupancy Rate
The average loading record of iron ore and pellet in the past three years
in 98 ships, 5,947,964 tons and 3,188 loading hours per year.
For general cargo the average loading time is 2 days/vessel with 10 vessels per
year and for petroleum, 50 hours for loading time per vessel with 4 vessels
per year.

From the above the hours of berth occupancy calculated are as follows:

(1) Ore and pellet : 3,200 hoursfyear
(2) General cargo : 480 hoursfyear
{3) Petroleum : 200 hoursfyear
(4) Sintered ore : 1,025 hoursfyear
(5) Coke breeze : 595 hoursfyear
Total . 5,500 hoursfyear *

Berth occupancy hours total 5,500 hours/year corresponds to a berth
occupancy rate of 62.8%. However, the east side of the pier will be used for
general cargo and coke breeze, which will permit a simultaneous loading when
the west side of the pier is used for iron ore, pellet and sintered ore.
Therefore, the existing port capacity is considered sufficient to handle this
operation and for the time being expansion of the port is considered unneces-

sary.
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CHAPTER 12 FINANCE

12.1 Estimation of Construction Cost

12.1.1 Basic Assumptions For Estimate
{1) Coverage
Construction Costs cover procurement of machinery, equipment and
materials, transportation, construction works at site, contingency, engineering,
education, training and operation puidance, preoperating expenses, and interests

on borrowings during construction period.

(2) Procurement
« Machinery and Equipment .......... Foreign
«  Steel Materials for Buildings ......... For‘eign
+ QOther Construction Materials ........ Domestic
» Construction Works ............... Domestic

Priority was given to Domestic Procurement over Foreign Procurement in
deciding suppliers and contractors, Steel Materials for Buildings were, however,

decided to depend on Foreign for their procurement since the Study Team could
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not have enough assurance of Domestic procument in terms of quality and
delwery dunng our field survey of limited time. In execution of the proposed
project, it 1s necessary to reexamine this matter and convert to Domestic Pro-

curement as much as possible by wsing whatever obtainable in Pern,

(3 Calculation Base
-+ Price Reference. The market pnices prevailing in January of
1980
+  Currency: U.S. Dollar

+ Currency Conversion Rates: US$i = ¥ 240
US$i =8 255

¥ 1=81.0625

The main purpose of this financial projections is to evaluate the pro-
fitability of the proposed sinter project under the relative balance between
costs and earnings prevailing at the time of estimation. The probable price
fluctuation after the reference time will not be considered in this study to avoid
unnecessary complexity and vagueness resulting from incorporation of price
fluctuation.

In execution of the proposed sinter project, therefore, it is necessary to make
full review of the construction cost estimate hereof and to reexamine it under

the prevailing prices.

(4 Tax and Duty
Despite the fact that Hierro-Peru, the performer of this project is a govern-

mental corporation wholly owned by the Peruvian Government, it is not granted
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any special beneficial treatment in taxation for construction of a new project.
Accordingly it was assumed that Hierro-Pern was subject to the ordinary import
duties and other charges on its importations.

The following are the current import duties and other charges stipulated in the

Peruvian Arancel and related Decreto Ley.

Machinery & Equipment Steel Materials for Buildings
- CIF Amount x 27.2% - CIF Amount x 96.4%

+ Freight Cost x 10% + Freight Cost x 10%

+ Consulate Charge + Consulate Charge

- Port Charge - Port Charge

There is no possibility of exemption or deduction from the import duties
and other charges. There has, however, been a case where other similar mining
project was allowed to defer payment of duties and charges for five vears after
operation start without no interest charges. The effect of this deferred payment

of duties and charges will be taken up later as an Alternative Simulation Case (11)

in 12.5.2 {3).
12.1.2 Estimated Construction Cost
(1 Direct Construction Cost

Table 12-1 shows the Direct Construction Cost by major construction
cost factors after classifying the proposed sinter plant into thirteen facility units.
The Contingency was estimated at 5% of the sum excluding import duties and

charges.
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1t is expected for the proposed sinter plant to utilize the existing facilities

of Hierro-Peru beneficiation plant as much as possible because the proposed

sinter plant is planned to locate adjacent to it, as explained in CHAPTER 9.

In consequence of this advantage, the Required Direct Construction cost will

amount to $113,688,000 in total or $45.48 per sinter ton (the quotient of the

total Direct Construction Cost divided by the normal anpual sinter production

of 2,500,000 MT), which, can be said, 1s a favorable figure compared to a sinter

plant at a2 new location.

(2

Other Construction Costs
Engineering Fee
It was estimated at 4% of the total Direct Construction Cost excluding

import duties and other charges.

Education and Training Cost and Operation Guidance Fee

It was estimated by calculating the required costs for education and train-
ing of Hierro-Peru personnel overseas as well as on site, and for inviting
foreign instructors and supervisors at the stari-up operation, based on the

education and training plan described in CHAPTER 10.

Preoperating Expenses
These are the expenses incurred indirectly by the construction at the
Administration Office, which mainly consist of man power costs because

of the full utilization of existing facilities.
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Interest during Construction Period

As explained later, the total Construction Requirements will be financed

with Equity Contribution and the two types of the Long-Term

Borrowings.

The interest accrued from the said Borrowings during Construction Period

will be incorporated into the acquisition cost of the Fixed Assets, in cost

accounting, due to the fact of pre-commercial operations.

Cash flow wise, the smd imnterest will be paid out in cash on each due

date without being capitalized into the principal of borrowings.

The aggregate amount of the above items will form the total Construction

Cost, which is shown in Table 12-2.

Table 12-2 Total Required Con3truction Cost

[$1,000]
Procurement Segmentation l Per Sinter Ton
Items Domestic i Foreign ll Total 1 (1)
j T !
Direct Construction Cost | 352,325 | $61,363  $113,688 . $45.48
Engineering Fee 3,776 | 3,776 1.51
Education and Training ' | !
Cost and Operation i
Guidance Fee 294 139 | 433 ! A7
Preoperating Expenses 505 ! 505 | .20
Interest during !
Construction Period 8244 | 8244 | 330
| 4
H [
Total §£53,124 . $73,522 | $126,646 ' $50.66

{Component Percentage)

(42%) | (58%) (100%)
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12.1.3

Asset Classification of Construction Cost

The construction cost estimated in the previous sections will be classi-
fied into the following assets for sake of financial forecast.

The Direct Construction Cost, the Engineering Fee and the Interest during
Construction Cost will contsitute the Tangible Fixed Asset, which will be classi-
fied into the two categories, 1.e. “‘Building and Other Structures’ and “Machinery
and Equipment™ according to useful life of assets.

The remaining items of the Education and Training Cost and Operation
Guidance Fee, and the Preoperating Expenses will constitute “Deferred Assets”.

Table 12-3 indicates the acquisition cost of each asset.

TFable 12-3 Asset Classification

£$1,000]
Asset l Acquisition Cost
Tangible Fixed Assets f
. | Building and Other . $ 18,487
Structure i
i
Machinery & Equipment ; 107,221
I'
Sub-Total i 125,708
Deferred assets ! 938
Total | $126,646
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12.2 Estimation of Production Cost

12.21 Basic Assumptions for Estimate
(n Coverage

The proposed sinter plant will be functionally and inseparably related to

the existing operations of Hierro-Peru.
In forecasting production cost in this study, however, the proposed sinter opera-
tion will be segregated from the existings and be assumed to bear such costs as
raw materials, utilities and services provided by the existing operations, in
accordance with their consumption and utilization, and the allocation standards.
1t wiall be out of scope of this study to evaluate the advantageous and dis-
advantageous effects on the production costs of the existing operations brought
about by the establishment of the proposed sinter plant, and then to reflect

these effects on the sinter production cost.

2) Calculation Base

* Price Reference: The market prices prevailing in January of
1980

» Currency: . U.S. Dollar

« Currency Conversion Rates. USSH1 = ¥ 240
USSI = § 255
¥ 1=581.0625

- Measure: Dry Metric Ton

As mentioned in the previous section, the probable price fluctuations
after the above reference time will not be under consideration in this study to

preclude unnecessary uncertainty from our forecasts.
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(3) Plant Operation

Different from other steel-making facilities, a sinter plant could reach the
normal stage operation relatively early.

Consequently, the unit consumptions of various cost elements could be
assumed to show a relatively stable trend except for start-up operation.
In this forecast, it was assumed that the unit consumptions of part of cost ele-
ments would be affected adversely by the lower operating rate of 66% m the
first year caused by the rating-up effects and the market limitation explained
later.
In the second year and thereafter the unit consumption figures were assumed to
be normal and constant.

12.2.2 Assumptions for Cost Estimate

The following-descriptions are the assumptions for the unit consumptions
and unit prices of the various cost elements which are decided based upon the
expertise and experience of our study team and through a series of discussions

with Hierro-Peru,

{n Raw Materials
Raw Materials required for the production of sinter are fine iron ore,

carbon material, limestone and silicastone.

- Fine Iron Ore
As main raw material, supplied is the sinter feed which is processed from
refractory ore (R.0.) and transition ore (T.0.) at the adjacent Hierro-Peru
beneficiation plant.
It is estimated to c¢ost 38.10 per ton in accordance with Hierro-Peru

calculation.
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Carbon Materials

As carbon material, imported coke breeze will be used,

Coke breeze will be unloaded and conveyed by trucks to the coke breeze
storage yard.

The unit price is estimated at $75.347 per ton including the purchase

price, the import duty and other charges, and the unloading and convey-

ing costs.

Limestone and Silicastone

Limestone and silicastone will be used as Ca0 source and SiO; source,
respectively. The both will be carried by trucks from the mining site
within Hierro-Peru concession to the crushing plant, and then carried by
the existing down-hill conveyor to the limestone-silicastone yard. The
unit prices are estimated at $3.20 and $3.64 per ton, respectively in

accordance with Hierro-Peru calculations.

Unit Consumption
Table 12-4 indicates the above raw materials consumptions per one ton

sinter production, which were forecasted based on the results of Pot Test

explained in CHAPTER 5 and experience and expertise of the study

team.
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Table 12-4 Unit Consumption of Raw Materials

{kel

Unit Consumption
Items
1st year 2nd year & after
Sinter Feed .

Refractory Ore 539kg 536 kg
Transition Ore 360 ' 357
Sub-total 399 893
Coke Breeze 56 | 50
Limestone 151 ] 149
Silicastone 22 i 21

(2) Man Power Cost
Table 12-5 shows the Man Power Cost which was figured out by apply-
ing the Hierro-Peru payroll rates to the personnel requirements by job classifi-
cation for sinter operations under the manning plan in CHAPTER 10. Since
the manning plan suggested no new personnel requirements at the Plant Ad-
ministration Sector, this Man Power Cost will constitute the total of Direct

Labor Cost. )

Table 12-5 Man Power Cost

(811
Annual Wage Rate
Job Class Personnel - . Annual Cost
Basic Pay Fringe Benefit Total
Staff 9 _— e $7,480 $ 67,320
(Annual)
Maestro 15 1,701 3,764 5,465 81,975
(Daily) . '
Operador 115 1672 3700 5372 617,780
(Daily} L _ I L
Total 139 5 i Ii $767,075
|




3

Utility

The following are the assumptions for cost estimate with regard to utility

requirements for sinter operations, explained in detall in CHAPTERs 5 and 7.

Electricity

The two power sources are available,

The purchased price from Electro-Peru is $43.838/MWH, while the power
generated from existing Hierro-Peru plant costs $53.913/MWH.

The power cost in this study was estimated at $48.8755/MWH, the simple
average of the above two sources, on the assumption that the sinter plant

will tap its power supply equally from the two sources.

Fuel Oil

Petro-Peru Industrial No. 6 {equivalent to Bunker C) will be consumted as
fuet oil for the ignition fumace.

Based on its purchased price, the cost of fuel oil is estimated at $.093 per

litter.

Steam

The existing Hierro-Peru plant will supply steam, which is required for
atomizing at the ignition furnace.

Based on the Hierro-Peru calculations, the cost of steam is estimated at

512 per ton.

Water

The deep wells at Jahuay and the desalination plant in Hierro-Peru com-
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pound are now under study to fulfil the fresh water requirements, which are
mainly for use as mixture in blending raw materials. The cost of fresh water 1s
estimated at $1.52/m?® in accordance with the production cost of the existing
desalination plant.

Sea water to be required for cooling the sinter equipment will be provided

from the existing sea water tank. Its cost is estimated at $.034 per ton in

accordance with Hierro-Peru figures.

LPG.
L.P.G. will be used as a pilot burner at the ignition furnace.

It is estimated to cost $.151 per kg.

Unit Consumptions of Utilities
Table 12-6 indicates the unit consumptions of the above utilities, which
are figured out in accordance with the results of Pot Test of sample ore

and the experience and expertise of our study team.

Table 12-6 Unit Consumption of Utility

Unit Consumption
Items st yea; 7 2nd ye_ar & after |

Electricity 39 XWH 35 KwH
Fuel Q1 2.6 ¢ , 20
Water ‘

Fresh Water 05 m? ! .05 m?

Sea Water 20 m? | 2.0 m?
Steam 32 kg 3.2 kg
LPG. , 01 kg .01 kg
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4 Maintenance Materials

In view of the characteristics of sinter plant, the required maintenance

materjals are considered to depend mainly on operation circumstances and the

chemical nature of the raw materials to be used.

Taking account of the long-time performance of the existing Hierro-Peru

pelletizing plant, the annual requirements for maintenance materials are esti-

mated at 2.87% of the direct construction cost of machinery and equipment.

(5) Depreciation

In accordance with the accounting practice in Peru, the Depreciation

Costs are calculated under a straight-line method without residual value over the

useful Jife of 10 years for machinery and equipment and of 30 years for build-

ing and structure.

Table 12-7 indicates the Depreciation Cost calculated by applying the

above method to the Asset Classification explained in the previous section.

Table 12-7 Depreciation

1$1,000]

Asset

Acquisition Cost  Useful Life

Annual Depreciation Cost

Building and Structure $ 18,487 30 years 5 6l
Machinery & 107,221 10 years 10,722
Equipment
—— e e
Total $125,708 511,338
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(6) Factory Overhead and Others
The plant admimstrative work will be handled by the existing Hierro-
Peru Administrative Department without staff increase. Based on the Hierro-
Peru calculations, the plant administration cost charged to the sinter operation is

estimated at $1.5452 per one ton of sinter produced.

(7 Fax, Duty and Charges
The property tax and royalties which are usually counted 1n the operating
costs will be exempied due to the Government ownership of Hierro-Peru. In this
calculations, the import duty and other charges on imported coke breeze are

included in the costs.

12.23 Estimated Production Cost

Table 12-8 shows the estimated Production Cost of sinter calculated based
on the previous assumptions.

In the initial year when the operating rate is as low as 66%, the unit pro-
duction cost is projected to be $25.10 per ton, which is $3.87 higher than that
in the third year and thereafter when the normal operation 15 established. The
high unit cost in the first year can be attributed to the aggravated unit consump-
tion figures in part of cost elements and the heavier burden of fixed cost per

ton.
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Table 12-8 Production Cost

[Amoum; $1,00
Unit Cost; §1

i

1st Year 2nd Year 3rd Year and After
Items Amount | Unit Cost Amonnt Unit Cost | Amount | Unit Cost
Production Volume 1,650,000 MT 2,000,000 MT 2,500,000 MT
Raw Matenal
Sinter Feed 12,015 7.28 14,467 7.23 18,083 7.23
Coke Breeze 6,962 422 7,535 3.77 9418 3.717
Limestone 805 49 963 48 1,203 A8
Silicastone 132 .08 153 08 191 .08
Sub-total 19914 12.07 23,118 1156 28,895 11.56
N S
Operating Cost
Man Power 767 46 767 38 767 31
Maintenance
Materials 2911 1.76 2,911 1.46 2911 1.16
Utility 3,846 2.33 4,161 2.08 5,202 2.08
Electricity 3,145 1.9] 3421 1.1 4,277 1.71
Fuei Qit 399 24 372 19 465 .19
Fresh Water 125 } .07 152 .07 190 07
Sea Water 112 07! l 136 .07 170 07
Sweam | 63 J 04| 7 04 96 04
LPG. | 2200 - 7 L 3 - 4 -
\
Depreciation 11,338 6.87 11,338 5.67 11,338 4.54
Amortization 94 06 G4 05 94 04
Factory Overhead 2,550 1.55 3,091 1.54 3863 1.54
Sub-total 21,506 13.03 22,362 11.18 24,175 9,67
Total 41420 25.10 45,480 22.74 53,070 2123
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12.24

Analysis of Praduction Cost

To analyze its structure, the production cost in the normal year, i.e.
the third year and thereafter was focused attention on. Fig. 12.1 “Production
Cost Structure” illustrates the component ratio of each cost element and ratio
of variable costs to fixed costs.

It is noticeable that the raw material costs account for a share of 54.4%,
followed by the Depreciation & Amortization costs of 21.6% and the Utility
Cost of 9.8%, while the Man Power costs account for a small share of 1.4%.
This fact confirms our notion that the sinter operation has capital-intensive and
raw material-intensive character, similar to the other steel-making plants.

The variable cosis outnumber the fixed costs by 64.2% to 35.8%.

The costs of tax, duty and charges accounts for 1.7%.
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Fig. 12-1 Production Cost Structure
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12.3 Financing Plan

12.3.1 During Construction Period
H Funds required

The total required capital investment for a sinter plant was explained in
the previous section.
The funds for Raw Materials Inventory Buildup and Cash on hand preparatory
to the start-up operation must be counted in the Total Fund Requirements dur-
ing construction period in addition to the above Capital Investment Require-
ments such as Direct Construction Cost, Preoperating Expenses and Interest
during construction,.

The payment schedule of the above items was projected based on each
work schedule of engineering, manufacturing of machinery and equipment,
transportation, construction work, education and training, and start-up opera-

tion.

(2) Fund Raising Plan
The above total funds requirements during construction period will be

met by the following fund rasing plan.

. Equity Contribution
The 25% of the total funds requirements will be relied on the Equity Con-
tribution by Peruvian Government, that is, paid-in capital increase of
Hierro-Peru, which amounts to $32 million.
The ratio of equity financing rises to approximately 27%, if Interest
during construction and Inttial Working Capital are subtracted from the

total requirements,
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Expart Credit
The 90% of the import prices of Machinery and Equipment, and Steel
Maternials for Buildings will be financed by institutional Export Credits

granted by exporting countries, which amount to $53,042,000.

U.S. Dollar Loan

U.S. Dollar Loan amounting to $44,338,000 will finance the remaining
balance of the total funds requirements which will not be covered by the
above Equity Contnbution and Export Credit, specifically speaking, part
or whole of Construction Work at Site, Interest during construction, Edu-
cation and Training Costs, Preoperating Expenses and Initial Working

Capital.

Terms and Conditions of Borrowings

The terms and conditions of the two loans could be diversified depending
on lenders and the climate of international financial market. This forecast
assumed the following terms and conditions for borrowings, which were

considered as adequate level for international borrowings.

Effective Interest Rate: 9% p.a,
Repayment

Export Credit; Equal semi-annual installments over 10
years after operation start

U.S.Dollar Loan; Equal semj-annual installments over
7 years with grace period of 3 years after
operation start

Security; Guarantee by Peruvian Government
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Table 12-10 shows the Cash Flow Projection during 3 years constriction
period, which compiles semi-annually the payment schedule and the fungd rais-
ing schedule explained above,

Its summarized version is shown below as Table 12-9 “Cash Balance during

Construction Period”.

Table 12-9 Cash Balance during Construction

{$1,000]

Item Amount
- Building & Structure $ 17,173
§_ Machinery & Equipment 100,291
;, Interest durmg Construction : 8,244
“_::;'. Preoperating Expenses ’ 938
?‘é_ ! Raw Material Inventory Buildup 1.845
Total . 5128491

i !
;: Equity Contribution “ $ 32,000

§j ' Long-Term Borrowings
& : Export Credit : 53,042
g | _U.S. Dollar Loan j 44,338
| Sub-Total 97,380

| ,'
Total 129,380
Cash Balance $ 889
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12.3.2

After Operation Start

Any fund shortage caused after operation start will practically be filled
up by the Finance Department of Hierro-Peru.
In this forecast, however, such fund shortage is assumed to be covered with
Short-term Loan in U.S. dollar with the effective borrowing cost of 12% p.a.,
to maintan the independence of culculaticon.
On the other hand, along with this assumption, the fund surplus to be
generated from operation is assumed to be invested in financial market at the
yield of same 12% p.a., keeping the minimum required cash on hand.
The treatment of fund surplus will be discussed later in 12.5.2 Alternative

Simulation.
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12.4

12.4.1

Financial Forecast

Assumptions for Forecasting

(H Coverage

The financial forecast in this Study will cover the 10 years subsequent
to the construction period.
The 10 years coverage is in accordance with the practice at Hierro-Peru and
consistent with the useful life of 10 years for the depreciation of Machimery &

Equipment which is relatively shorter than usual.

Estimation for Construction Cost and Production Cost, and Financing

Plan will establish the basis of financial forecast.

Moreover, the following assumptions were required for making forecast.

(2) Production - Sales « Inventory Plan

The normal operation stage of sinter could be attained relatively easily
with short rating-up period.
Technically speaking, there will not be hard restriction on production.
In view of the lead time for market penetration, however, it is assumed that the
possible sales volume in the first year and the second year will be 1,500,000 MT
and 2,000,000 MT, respectively, and that in the third year will reach 2,500,000
MT of the full rated capacity.

Sinter inventory will be maintained at the level of 150,000 MT, equivalent
to the capacity of average ore-carrier.

The foregoing assumptions result in the following Table 12-11.
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Tabla 12-11 Production - Inventory - Sales Plan

[1,000 ton]

Year Production Volume | Inventory Increase Sales Volume
1st Year 1,650 150 1,500
2nd Year 2,000 - 2,000
3rd Year & After 2,500 - 2,500

(3 Sales Price
To fix a sales price is one of the most vital and sensitive assumptions for
our financial forecast.
Through the discussion and exchange of data amd information between Hierro-
Peru staff and our study team, agreed is the basic concept that the sales price of
sinter is equivalent to the market price of self-fluxing pellet in 1980 in terms of
the price per Fe unit,
Although it might be still arguable, this concept is deemed less of error and justi-
fiably conservative, as a basis of financial calculations.
In this study the sales price of sinter {FOB at San Nicols port) was esti-
mated at $27.4/DMT by starting with the market price of pellet per Fe unit
prevailing for 1980 and taking account of the difference in degradation ratios

between peilet and sinter and {freight cost.
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@) Taxation and Incentives
As explained in the previous section, Hierro-Peru has, in principle, not
been given special favorable tax treatment by the Government compared to a
private company.
Due to 1ts government ownership and being a mining industry, however, Hierro-
Peru has been exempted from some part of taxes.

In this study Hierro-Peru was assumed to be subject to the following

taxes.

Value-Added Tax

2% of FOB value of sinter under the Decreto Ley No. 21497

Income Tax

Corporate income tax rates in Peru are progressive. The following is the

outline of income tax system applied to a mining industry.

1f taxable income is not more than S 100 mitlion

(Taxabie Income Bracket) {Rate %)
Up to S 0.1 million 20%
Over § 0.1 million to S 0.5 million 30%
Over S 0.5 million to S 50 million 35%
Over S 50 million to S 100 million 40%

Consequently, tax payable amounts to S 37,465,000 if taxable income is

exactly S 100 million.
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If taxable income is more than § 100 miilion

In addition to the above § 37,465,000, the progressive rates from 24% to
55% stipulated for the 23 tax brackets which are classified based upon the
ratio of (Taxable Income + Depreciation + Interest)/(95% of Fixed Assets

Amount) are applied to the excess over S 100 million.

Against the gross income tax, granted are tax credits for reinvestment

and comunidad.

Strictly to follow the above taxation formula, it will be necessary to make
considerably arbitrary assumptions with regard to the future financial perfor-
mance of the existing Hierro-Peru operations, and with regard to the conversion
rate between U.S. dollar and Soles, which has been adjusted daily under the
Mini Devaluation method. To preclude difficulty about these assumptions, this
study dared to assume, sumplifying the tax calculations, that a Corporate Income
Tax was levied at a straight rate of 40% of Net Income before tax.

In accordance with the Peruvian tax practice it is assumed that Net Operating
Loss incurred in any year can be carried over for the following three vears and
dedutible from taxable income.

The follwing taxes will be exempted under the Mining Law, related

Decreto Ley and Decreto Supremo.

*  Property Tax . .
To be exempted owing to the governmment ownership.

+ Royalties
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(5)

.

Export Tax
To be exempted because sinter is deemed not to fall into the category of

traditional exports, on which a tax of 17.5% of FOB value is levied.

Withholding Tax on interest payment on foreign loans
To be exempted from a 10% withholding tax on interest payment on the
Export Credit and the U.S. Dollar Loan, under the Decreto Supremo No.

049-69-HA.

Assumptions regarding Income Statement items

General and Administrative Expenses at Head Office

Based on the Hierro-Peru calculations, $.7832 per metric ton of sinter will
be distributed to the Sinter Operation as General and Administrative

Expenses at Lima Head Office.

Shipping Cost
Based on the actual costs of the Hierro-Peru existing operation, the cost

of conveying from sinter yard and loading into vessel was estimated at

3.1319 per sinter ton shipped.

Minpeco Commission
As a sales commission, the 2% of FOB Price will be paid to Minero Peru
Comercial (MINPECO) which is a state mineral marketing company deal-

ing with all the Hierro-Peru products.
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(6)

Amortization of Deferred Assets
The Deferred Assets consisting of Education and training Cost and
Operation Guidance Fee, and Preoperating Expenses during construction

period will be amortized over a period of 10 years.

Assumptions for Balance Sheet items

Cash on hand and Bank Deposit

Cash on hand and Bank Deposit was estimated to be maintained at the
level of 3% of the sum of cash items in production cost, based on the

practice at Hierro-Peru.

Inventories

Sinter : 150,000 MT, equivalent to the capacity of average
ore-carrier

Raw Materials For keeping the sinter operation smooth,

Sinter Feed; 87,000 MT
Coke Breeze; 15,000 MT
Limestone: 2,000 MT

Silicastone; 500 MT

Account Receivable
In view of the business practice in Per, it was estimated that one month

is required to receive the proceeeds after shipment {by L/C).

Account Payable
In the light of payment conditions of matenals, man power cost, utilities
and others in Peru, Coke Breeze and Cash Items of Operating Cost were

assumed to be payable in half a month.
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12.4.2 Financial Forecast
The results of financial projection on the basis of the foregoing assump-
tions are shown in;
Table 12-712 Projected Income Statements
Table 12-13 Detail of Cost of Goods Manufactured and Sold
Table 12-14 Projected Balance Sheets

Table 12-15 Projected Cash Flow statements {operation period)

(D Income Statement Projection

The Operation will fall into the red respectively in the first and second
year when the annual sales volume will be far below the full rated capacity. In
the third year when the normal operation is established, however, the operation
will go into the black for fiscal year proper and in the sixth year even for
cumulative basis. Thereafter, Net Income will increase steadily year after year.
That is aftributable to the interest cost burden decreased proportionately to
the declining outstanding balance of the Long-term Borrowings, and the rise in

the temporary investment earnings of surplus funds.

(2) Cash Flow Projection
In the first year when the production and sales volume is much lower than
the rated capacity, the sinter operation will experience, due to Net QOperating
Loss, funds shortage which will be covered by the short-term borrowing.
The sinter operation, however, will generate the funds surplus of $1.6 million
in the second year and of $7.8 million in the third year, which are more than

enough to repay the above short-term borrowing fully.
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Even after the repayment of U.S. Dollar Loan is started in the fourth year,
the surplus funds will continue to be generated constantly and their outstand-
ing balance will amount to as sizable as $47.6 million at the end of the tenth
year. This is due to the fact that the sum of annual Depreciation and Amortiza-
tion ($11.4 million), the funds sources for repayment will well exceed the
annual average requirements for repayment ($9.7 million), because of shorter

depreciation periods.

(3) Balance Sheet Projection

The total assets of sinter operation will be decreased continuously to
$70.6 million at the end of the tenth year, which is only 45% of the peak
amount of $129.4 million in the beginning balance, by depreciation and amorti-
zation of assets and repayment of borrowings.

Equity/Debt ratio starting at 24.7% in the beginning balance will decline
to 18.9% and [7.3% at the end of the first and second year, respectively, owing
to the cumulative Net Operating Loss, but will turn upward in the third year,
recover the initial level in the fourth year and thereafter increase sharply to
90.6% at the end of the tenth year. The current ratio exceeding one from the

beginning will jump up to 8.8 times at the last year end.
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12,5 Financial Analysis

12.6.1 Basic Case

The profitability of the proposed sinter project is evaluated by the Dis-
counted Cash Flow Method, based upon the above financial forecast.
As indicated in Table 12-16, “Internal Rate of Return Calculation’;
ROl (Discounted Cash Flow Rate of Return on Investment) will be

7.2%.

ROE (Discounted Cash Flow Rate of Return on Equity) will be 5.7%.
The Average Return on Sales will be 5.0%.
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12.6.2 Alternative Simulation
As alternatives to the basic case, the computor program sunulation is

operated for the following three cases.

{1) To compute the Sales Price of sinter which will allow for ROI=10%.
(2) In case of the deferred payment of the import duty and other charges

on imported machinery and matenial ovesr a pertod of five yeats after the

operation start without any interest charges. and

{3) In case of no yield on temporary investment of surplus funds,

¢} Case 1
In conducting the financial analysis for a specific project, the level of
profitability as an acceptance criterion might depend upon the profitability
of other investment opportunities, the financial position of an investor {( more
concretely, Cost-of-Capital Rate} and the strategical significance of a specific

project for an investor.
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In this analysis, to respect the intention of Hierro-Peru, the sales price
ensuring ROl = 10% will be computed by a simulation. In other words, this is to
solve the simulation that the sales price is an unknown factor and ROI is a vari-
able of 10% under the other conditions unchanged.

As the result of the simulation, 1t will be found that the required level of
sales price is $28.87, igher than the basic case by $1.47. In this case ROE will
rise to 14.0% and Average Retum on Sales to 9.3%.

Profit and Loss situation wise, although the first and second year will
incur the Net Operating Loss for fiscal year base, that is the same as in the basic
case, the third year will turn to the black for cumulative base, that 1s 3 years
ahead of the basic case.

Cash Flow wise, the funds shortage will be caused only in the first year.
The required short-term borrowing will remain as low as $6.9 million, which can

be fully repayed in the second year, one year earlier than in the basic case.

(2) Case 11

The bastc case assumed that the import duties and other charges on the
imported machineries and matenals were paid to the customs office in cash
-at the time of customs clearance, and the required funds were financed pro-

perly.
Although there 1s no possibility of being granted total or partial exemp-
tion, there has been a case where other similar mining projects were allowed to
defer the payment of the above import duties and other charges over the five

years after the commercial operation (no interest).
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Case 11 will aim at evaluating the financial effect of this deferred payment of
the import duties and other charges.

Deferring the above tax payment will give, on the Credit side of the

beginning Balance Sheet, the effects that U.S. Dollar Loan is decreased by the
amount of $19,258,000 equivalent tc the relevant import duties and charges and
a new iiem, i.e. Long-Term Debt-“Tax Payable™ is established in the amount of
$19,258,000.
The effects on the Debit side of the beginning Balance Sheet will be the deduc-
tion of the Acquisition Cost of Fixed Assets because the required amount of
U.S. Dellar Loan is decreased and consequently the Interest charges during
construction period are reduced proportionately.

As the result of the simulation, ROE will go up to 12.8%, ROI to 9.7%
and Average Return on Sales to 6.1%, all of which are improved relative to those
in the basic case.

Profit and Loss situation wise, the same as in the basic case, the Net
Operating Loss will be incurred in the first and second years for fiscal year base.
The year when the sinter operation goes into the black for cumulative base will
be advanced by two vears to the fourth year.

Cash Flow wise, the required Short-term Borrowing will reach as high as
$11.7 million and be fully paid in the fifth year, since the deferred payment
15 repayable over a period of five years while U.S. Dollar Loan is repayable

over a period of ten years with three years grace period.

(3) Case 111
The basic case assumed that the surplus funds were invested in money

market at the vield of 12% p.a.,leaving the minimum cash requirements on hand.
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Practically, however, it is more natural to consider that the surplus funds

generated from operation will be absorbed by the Financial Department at Lima
Head Office and will be paid out as dividend or appropriated for capital invest-
ment under Hierro-Peru financial policy.
In view of this possibility and for the purpose of eliminating the distortion
caused by the yield from the surplus funds investment, Case 1II Simulation will
be conducted under the assumption that the yield on temporary investment
is Zero.

As the results of the simulation, ROE will decline to 1.9%, ROl 1o 6.2%

and Average Return on Sales to 3.1%, all of which are deteriorated relative
to the basic case.
There will be no noticeable changes in the years when the operation turns to
the profit for fiscal year and cumulative base, and i the required amount of the
Short-term Borrowing to fill up the funds shortage, except for one year delay
in full repayment of this Borrowing. That is owing to the relatively weak effect
of eamnings from temporary investment m the first four years and the rapidly
growing effect in the later years.

Table 12-17 indicates the comparison among the basic case and the three
alternative simulation cases. {refer to Appendix *‘Alternative Simulation Case

(I), (I1) & (111)™)
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Table 12-17 Alternative Simulation

Basic Case | Casel i Casell _| Caselll
I Sales Price Deferred Yields of
F allowing for ‘ Payment of Surplus
Items | ROI=10% |: (Import Duty | | | Funds: 0%
! g over 5 years
Sales Price $27.40 $28.87 J © $27.40 $27.40
ROE 5.7% £o140% 0 12.8% _ 1.9%
ROI 7.2% 10.0% j 9.7% 6.2%
Average Return on 5.0% 9.3% 6.1% 3.1%
Sales {10 years)
Years incurring Net Loss | st & 2nd Ist & 2nd st & 2nd Ist & 2nd
Year turning to Net 6th 3rd 4th 6th
Profit on cumulative
base
Years incurring Funds ist h 1st . Ist&2nd , lst&2nd
Shortage i‘ ‘
Short-term borrowings f f
O“Htf‘;gf;ﬂ%n‘]’gmce $9.0 million il $6.9 million | $11.7 million  $9.0 million
Year of full repayment 3rd “ 3rd i 5th 4th
I )
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1253 Sensitivity Analysis
Sensitivity Analysis is to analyze and evaluate the effect and influence on
the three profitability indexes, i.e. ROE, ROI, Average Retum on Sales, by
varying one main assumption under the other assumptions unchanged.
By Sensitivity Analysis, understanding of the financial characteristics of a
project will be upgraded.

The Sensitivity Analysis items in this study are as follows,

Construction Cost — 10% up
Construction Cost ~  10% down
Raw Material Cost - 10% up
+  Raw Material Cost —  10% down
Interest Rate of —  increase by 2% to 11%p.a.
Long-term Loan
Sales Price —  10% up
Sales Price —  10% down

Table 12-18 shows the results of the Sensitivity Analysis.
(refer to Appendix *Sensitivity Analysis Case, Case (1), {2).{3). (4}, (5} (6) &

(7)™
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Table 12-18 Sensitivity Analysis

Items ROE ROI Average Return on Sales

Basic Case 5.7% 1.2% 5.0%
Construction Cost

10% up Negative 5.3% 1.8%

10% down 11.2% 9.0% 7.3%
Raw Material

10% up Negative 3.9% Negative

10% down 13.0% 9.6% 9.1%
Interest Rate of

Long-term Loans

2% added | Negative 6.4% 1.7%
Sales Price

10% up 19.4% 12.0% 12.6%

10% down | Nepative Negative Negative
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APPENDIX - A Specification of Equipments and Drawings

(1)
(2)
(3
(4)
(5)
(6)
(D
(8)
%
(10)
(11)
(12)
(13)
(14)
(15)

(16}

Contents

Limestone Sizing Equipment
Yard Equipment

Bin Blending Equipment
Coke Griding Equipment
Mixing Equipment
Sintering Equipment
Cooling Equipment

Main Exhausting System
Sinter Screening System
Transportation Equipment
Lifting Equipment
Utilities Equipment

Sample Preparation Equipnent
Laboratory Equipment
Electrical Equipment

Instrumentation Equipment
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{1) L.imestone Sizing Equipment
(a) TImpeller Breaker

Quantity: 1 (one) set

Descriptiocn:
material to be crushed: Ilimestone
feed size: -10 mm
product size: -3 mm approx. 60%
capacity: 172 t/h (new feed 100 t/h)
peripheral speed of rotor: 50 m/sec. (5.95 r.p.m)
driving method: V-Belt

motor: 220 kW x 8p

(b) Limestone Screen

Quantity: 1 (one) set

Description:
type: horizontally floor setting type vibrating screen
dimension: 2400 mm width x 6000 mm length
capacity: 172 t/h
screen net: 3 mm {wier dia. 1.5 mm)

plain woven hard steel uire cloth
number of vibration: 1000 c.p.m
type of motion: elliptical motion
driving method: center - drive type
(motor -+ timing belt »+ gear box =+ rubber coupling)

motor: 37 kW x 6P
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{2) Yard Equipment
(a) Stacker
Quantity: 1 {one) set
Description:
capacity: 317 t/h

boom conveyor reach: 29 m

(1) Travelling device
rail gauge: 6 m
wheel base: 7 m
travelling distance: abt. 310 m
travelling speed: 20 m/min

motor: 11 kW x 6P x 3 sets

(ii) Tuffing device
driving system: wire rope and winch system

luffing speed: approx. 5 m/min (at tip of boom)

motor: 11 kW x 6P

(iii) Boom conveyor
belt width: 750 mm
belt speed: 120 m/min

motor: 22 kW x 4P

(iv) Tripper
belt width: 750 mm

belt speed: 90 m/min
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(v) Operating method: manual operation and automatic operation after

setting of buttons in operator's cabin

(vi) Power supply: AC 3 PH, 6 HZ, 4,160 V

(b)Y Reclaimer
Quantity: 1 (one) set

Description:

capacity: 3000 t/h

{i) Travelling device
rail gauge: 8 m
wheel base: 9 n
travelling distance: abt. 375 m
travelling speed: 30/7.5 m/min (two-speeds)

motor: 22/5.5 kW x 4/16 P x 6 sets

(ii) Slewing device
type: roller path
radius of slewing: 45 m
driving system: hydraulic power system
slewing speed: 0 -~ 36 °/min (variable)
slewing angle: 90°
motor: 30 kW x 4P (main)

3.7 kW x 6P (sub)
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(iii) Luffing device
driving system: wire rope and winch system
luffing speed: approx. 4 m/min (at wheel center)

motor: 30 kW x 6P

(iv) bucker wheel device
type: rotary bucket wheel
driving system: motor drive
wheel revolution: 6.5 r.p.m
wheel diameter: 7 m
No. of bucket: 8

motor: 132 kW x 6P

{v) Boom conveyor
belt widrh: 1600 mm
belt speed: 150 m/min

motor: 90 kW x 4P x 2 sets

{(vi) Tripper
belt width: 1400 mnm

belt speed: 150 m/min

(vii) Operating method: manual

(viii) Power supply: AC 3 PH, 60 Hz, 4,160 V

{c} Blending Yard Bin

Quantity: 2 (two) sets
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Description:
type: welded steel plate construction
effective volume: abt. 600 m3
size: upper opening - 9.5 m dia. x total height 18 m
accessary: tilt type level switch

vibrater for choke prevention

(d) Constant Feed Weigher
Quantity: 2 (two) sets
Description:

type: load cell type
capacity: 600 - 120 t/h
belt feeder:
belt width: 1400 wm
belt troughing: flat
pulley center distance: 1,750 mm
weighing belt conveyor
belt width: 1600 mm
belt troughing: .flat

pulley center distance: 4000 mm

(e) Blending Stacker
Quantity: 1 {one) set
Description:

capacity: 500 t/h
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(1) Travelling device
rail gauge: 6 m
wheel base: 6 m
travelling distance: abt. 135 m
travelling speed: 30/20 w/min (two-speeds)

motor: 15/11 kW x 6P x 2 sets

(ii) Slewing device
type: roller path
radius of slewing: 23 m
slewing speed: 36 °/min
slewing angle: +90° (total 180°)

motor: 5.5 kW x 8F

(iii) Luffing device
driving method: wire rope and winch system
luffing speed: approx. 6 m/min (at tip of boom)

motor: 15 kW x 8P

(iv) Boom conveyor
belt width: 750 mm
belt speed: 140 m/min

motor: 30 kW x 4P

(v) Tripper
belt width: 750 mm

belt speed: 120 m/min
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(vi) Operating method: manual operation and automatic operation after

setting of buttons in operater’s cabin

{(vii) Power supply: AC 3 PH, 60 HZ, 440 V

(f) Blending Reclaimer
Quantity: 1 (one) set
Descraption:

capacity: 700 t/h

(1) Travelling device
rail gauge: 32 m
wheel base: 6 m
travelling distance: abt. 150 m
travelling speed: 30/2 m/min (two-speeds)
motor: 7.5 kY x 4P x & sets (for high speed)

1.5 kW x 6P x 4 sets (for low speed)

(ii) Traversing device
type: wire rope and winch system
traversing speed: 7 m/min

motor: 22 kW x 6P

(i1i) Bucket wheel device
type: rotary bucket wheel
driving system: motor drive
wheel revolution: 5 r.p.m
wheel diameter: 6 m
No. of wheel: 2 sets

motor: 30 kW x 4P x 2 sets
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(iv) Harrow luffing device
type: wire rope and winch system
lufiing speed: slow
No. of harrow: 2 sets .

motor: 0.75 kW x 6P x 2 sets

(v) Relay conveyor
belt width: 750 mm
belt speed: 120 m/min

motor: 11 kW x 4P

(vi) Operating method: manual operation and automatic operation after

setting of buttons in operator's cabin

(vii) TPower supply: AC 3 PH, 60 HZ, 440 V

{g) Transfer Car

Quantity: 1 {(one) set

Description:
rail gauge: 9 m
wheel base: 32 m
travelling distance: abt. 50 m
travelling speed: 12/3 m/min (two-speeds)
motor: 7.5/2.2 kW x 4/16 P x 2 sets
operating method: manual

power supply: AC 3 PH, 60 HZ, 440 V
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(3) Bin Blending Equipment
{(a) Blending Bin
(1) Return Fines Bin
Quantity: 1 (one) set
Descfiption:
type : welded steel plate construction, stone-box

effective volume : abt. 600 o
size: upper opening - 8.3 m dis. x totel height - 1T m

{cylindrical - 1% m + conicel - 3 m)

supports: 2 - load cells and 2 -~ dummy blocks

{ii) Iron Ore Bin
Quantity: 3 (three) sets
Description:
type : welded steel plate construction
effective volume: abt. 600 m>

size: upper opening - 9.5 m dia. x total height

- 18 m {cylindricel - 7.5 m + conicel - 10.5 m)

(i1i) Silicastone Bin

Quentity: 1 (one)
Description:
type : welded steel piate construction

effective volume: abt. 600 m3

size : upper opening - 9.5 m dia. x total height

- 18 m (eylindrical 7.5 m + conical - 10.5 m)
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{(iv) Limestone Bin

Quantity: 1 (one) set
Description:

type: welded steel plate construction
effective volume: abt. 600 m>

size: wupper opening - 9.5 m dis. x total height

- 18 m (cylindrical ~ 7.5 m + conical - 10.5 m)

(v) Anthracite Bin or spare
Quantity: 1 (one) set
Description:

type: welded steel plate construction
effective volume: abt. 600 m-

size: upper opening - 9.5 m dia. x total height - 18 n

{¢ylindrical - 7.5 m + conicel - 10.5 m)

(vi) Coke Breeze Bin
Quantity: 1 (one) set
Description:
type: welded steel plate construction
effective volume: abt. 600 m>

size: upper opening - 9.5 m die. x total height

- 18 m {cylindricel - 7.5 m + conical ~ 10.5 m)
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(vii} Coke Breeze (ground) Bin
Quantity: 1 (onef set
Description:

type: welded steel plate construction
effective volume: &bt. 600 m

size: wupper opening - 9.5 m die. x total height

- 18 m (cylindricel -~ 7.5 m + conicel ~ 10.5 m)
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(b) Constant Feed Weigher

(i) Constant Feed Weigher for Return Fines
Quantity: 1 {one) set
Description:

type: load cell

capacity: 175 - 35 t/h

belt feeder:
belt width: 1,050 mm
belt troughing: flat
pulley centers: 1,750 mm

weighing belt conveyor:
belt width: 1,200 om
belt troughing: flat

pulley centers: 4,000 pm

(ii)} Constant Feed Weigher for Iron Ore
Quantity: 3 (three) sets
Description:

type: load cell

capacity: 175 - 35 t/h

belt feeder:
belt width: 1,050 mm
belt troughing: flat
pulley centers: 1,750 mm

weighing belt conveyor:
belt width: 1,200 mm
bet troughing: flat

pulley centers: 4,000 mm
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{iii) Constant Feed Weigher for Silicastone
Quantity: 1 {one) set
Description:

type: load cell

capacity: 10 - 2 t/h

belt feeder:
belt width: 900 mm
belt troughing: flat
pulley centers: 1,750 mm

weighing belt conveyor:
belt width: 1,050 mm
belt %troughing: <flat

pulley centers: 4,000 mm

(iv) Constant Feed Weigher for Limestone
Quantity: 1 {one) set
Description:

type: load cell

capacity: 75 - 15 t/h

belt feeder:
belt width: 900 mm
belt troughing: flat
pulley centers: 1,750 mn

weighing belt conveyor:
belt width: 1,050 mm
belt troughing: flat

pulley centers: L,000 mm
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(v) Constant Feed Weigher for Anthracite or spare
Quantity: 1 (one) set
Description:

type: load cell

capacity: 35 - T t/h

belt feeder:
belt width: 900 mm
belt troughing: flat
pulley centers: 1,750 mm

weighing belt conveyor:
belt width: 1,050 mm
belt troughing: flat

pulley centers: 8,300 mm

(vi) Constant Feed Weigher for Coke Breeze
Quantity: 1 (one) set
Description:

type: load cell

capacity: 35 - 7 t/h

belt feeder:
belt width: 300 mm
belt troughing: flat
pulley centers: 1,750 mm

weighing belt conveyor:
belt width: 1,050 mm
belt troughing: flat

pulley centers: §, K300 mn
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(vii) Constant Feed Weigher for Coke Breeze {ground)
Quantity: 1 (one) set
Description:

type: load cell

capacity: 25 - 5 t/h

belt feeder:
belt width: 907 mm
belt troughing: flat
pulley centers: 1,750 mm

weighing belt conveyor
belt width: 1,050 mm
belt troughing: flat

pulley centers: 4 000 mm
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(L] Coke Grinding Equipment

(a) Rod Mill
Quantity: 1 {one) set
Description:
type: end-per;pheral discharge, dry
capacity: 29.5 t/h with abt. 10 pet. moisture
size: dia. -abt. 2.4 m x length - abt. 4,2 m
mill speed: abt. 17 rpa
main accessories: . screv feeder
. rod charging device
. inching device
. forced lubriecation unit

(motor: abt. 280 kW)
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(5) Mixing Equipment

(a) Mixer

(1) Mixer proper

Quantity: 1 (one) set

Description:
type: rotary drum
capacity: 506 t/h with abt. 5.5 pct. moisture

{drum-outlet)
gize: dia. - 3.8 m x length - 19 m
drum speed: 6 rpm
inclination: 3/100
with 2 - forged steel tyres integrated with drum-shell
and 1 - cast steel girth gear bolted to drum-shell.
accessories: . lifters for mixing section of drum
. water spray pipe with additive water control

valve and orifice

(i1) Supporting Roller
Quantity: 1 (one) set .
Description:
type: smoothed-surface, cast steel roller,
consisting of b - supporting rollers and 2 - thrust rollers,
mounted on base frames.

accessories: . centralized grease supply unit
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(iii) Driving Gear
Quantity: 1 (one) set
Description:

type: pinion/girth-gear drive

consisting of main motor, gear-box, pinion and inching

motor, mounted on base frame.

type: forced lubrication, parallel shaft

ratio: abt. 1/27
accessories: - flexible couplings for output and

input shafts, claw cluteh for inching

(motor: W50 kW for drum)
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{6} Sintering Equipment

(A)  Sintering Machine Charging System

(a} Sinter Mix Hopper

Quantity: 1 {one) set

Description:

type: welded steel plate construction

effective volume: abt. 27 m3
size: wupper opening - 4.5 m x 1.8 m

rectangle x total height -~ 5.8 m

(rectangular - 2 m + pyramidal -~ 3.8 m)
supports: b - load cells

accessories: . hydraulic operated damper, adjustable flap

(b} Drum Feeder
Quantity: 1 {one) set
Deseription:
type: rotary drum
capacity: 506 t/h (wet)
size: dia. - 1,318 mm x length - 3,090 mm

drum speed: abt. 10 - 3.3 rpm
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gearbox
type: oil bath cyclo
ratio: 1/87

{motor: DC T.5 kW)

(¢) Sinter Mix Chute

Quantity: 1 (one} set

Description:
type: deflector plate, with cut-off plate and suto-cleaner
chute: manually movable
deflector plate: hydraulic operated, angle-changesble

(50° - 60°)

cut-off plate: hydraulic operated, depth-adjustable (200mm)
auto-cleaner: - motor-driven, up and down on deflector

plate surface.
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{d} Hearth Layer Hopper

Quantity: 1 (one) set

Description:

type: welded steel plate construction

effective volume: abt. 30 m3
size: upper opening - b m x 3.4 m rectangle x total height

- abt, 6.7 m

(rectangular - 1.5 m + pyramidal - abt, 5.2 m

including upper-and lower-parts)

supports: 2 - load cells

accessories: - manuslly operated damper

(e) Hearth Layer Chute
Quantity: 1 {one) set
Description:
type: pendulum type
adjustable depth: L0 - 20 mm
accessories: ., menuaslly adjustsble gate

. balance weight
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{B} Ignition Equipment
(a) 1Ignition and Heat-holding Hood
(1) Ignition Furnace
Quantity: 1 (one) set
Description:
type: Bunker-C oil burning, box, roof burner type
ignition surface: width-abt. 3.1 m x length - abt. 6.3 m
furnace volume: abt. 19.5 m3

combustion capacity: max. abt. 12 x 106 kecal/h
furnace pressure: altt. 0 - =2 mmH20
furnace temperature: abt. 1,100 - 1,300 °C
furnace frame:
type: shape steel bolted construction
refractory:
hot face: high alumina plastic except high alumina
castable for freont wall and partition wall
water lintels

accessories: . water lintels for front and partition wall

. heat protecting water box before front-wall

(i1} Heat-holding Hood
Quantity: 1 {one) set
Description:
heat-holding surface: width - abt. 3.1 m x length - 3.5 m
hood frame:

type: shape steel bolted construction

refractory:
hot face: fire-clay castable
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(b) Combustion Equipment
(i) 1Ignition Furnace Burner
Quantity: 27 (twenty-seven) pra.
Description:
type: high pressure nozzle mix
fuel: Bunker - C
low calorific value
- abt. 9,700 keal/kg
arrangement: 9 x 3 rows = 27pcs.
combustion capacity:
max. abt 45 1/h/burner x 27 = abt. 1,200 1/h
= abt. 12 x 106 kecal/h
excess air ratio = mex. 50 pct.
accessories: . oil regulating cock
. 01l filter
. steam regulating cock
. air butterfly valve

. 0il shut-off valve

(ii) Pilot Burner

Quantity: 27 (twenty-seven) pecs.

Deseription:
type: mnozZzle mix
fuel: propane gas

low calorific value - sbit. 20,000 k:al/m3 {0°C, 1 etm)

arrangement: fixed to each ignition furnace burner
combustion capacity: abt. 5,000 keal/h/burner

accessories: . ignition plug

—359 -



(c) Fuel 0il Supply System

(i) Fuel 0il Supply Pump

Quantity:

Description:

2 (two) sets

{one for operation and one for stand-by)

type: rotary screw

capacity:

pressure:

abt. 3,600 1/h

abt . 7 kg/cm2 (gauge)

operating temp.: max. 130°C

{ii) Fuel 0il Piping
Quantity:

Description:

including:

1 {one) lot
complete fuel oil piping from fuel ¢il day tank
to each ignition furnace burner.

. 0il strainer

. 0il heater

. 0il pressure regulating valve

. 0il flow regulating valve

. 0il flow-meter
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(d) Propane Gas Supply System
Quantity: 1 (one) lot
Description:
complete propane gas piping from gas cylinder to each
pilot burner
including: . gas vaporizer

. gas pressure regulating valve

gas shut-off valve

(e} Steam Supply System
Quantity: 1 {(one) lot
Description:
complete steem piping for cil
atmizing, oil heating and steam-tracing
including:
. steam pressure regulating valve

. steam flow regurating valve
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(f) Combustion Air Supply System

(1) Combustion Air Fan for Ignition Furnace
Quantity: 1 (one} set
Description:

type: single suction, turbo
capacity: 350 m3/min
pressure: 650 mmH ;0

{motor: abt. 55 kW)

(i1) Combustion Air Piping
Quantity: 1 {one) lot
Description:
complete combustion air piping from air

fan to each igntion furnace burner and

pilot burner.
including:
. air flow control valve

. orifice
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(C) Sintering Machine

(a) Sintering Machine
(i) BSintering Machine proper
Quantity: 1 {one) set
Description:
type: Dwight-Lloyd
effective grate area: 249 m2
grate width: 3 m
effective grate length: 83 m
sprocket centers: 92.2L5 m
pallet speed: abt. 5.4 ~ 1,8 m/min
machine supporting frame
type: slide frame, shape steel bolted construction.
pallet track:
consisting of two line upper tracks, two line lower
tracks and each two curved tracks at lifting-and
lowering-ends.
pallet-body:
quantity: 19b sets
type: with-insulation pieces, épring loaded mir seal
size: width-3 m x lepgth - 1 nm
material: mnodular cast iron
side wall:
guantity: 388 sets
type: tripartite
total height: 595 mm
effective height: 500 mm

materisi: nodular cast iron
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(ii) Driving Gear
Quantity: 1 (one) set
Description:
type: Bogi ~flex/sprocket
consisting of DC-motor, gearbox, lifting or driving

sprocket wheel with torsion-drum, lowering or driven

sprocket wheel.
sprocket:

p.c.d: abt. 3.1 m

material: induction-hardened slloy steel casting
gearbox:

type: oil bath, Bogi -flex

ratio: abt. 1/1,670

accessories:. safety coupling for input shaft

. universal coupling

{motor: DC 30 kW)

(iii) Spillage Chute inside Sintering Machine
Quentity: 3 {three) sets
Description:

type: welded steel plate construction

arranged at feeding - and discharge - ends.

(iv) Miscellaneous Equipment and Accessories
Quantity: 1 ‘one) 1ot

Deseription:
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including:

. driving sprocket wheel-bearing position adjusting
device

. grease take-off device

. balance weight for discherge-end slide frame

. spillage colleciing plates on the surface of
l1lifting sprocket wheel torsion drum

. manual 0il Jack at discharge-end

. manual grease pump for Bogi -flex type gearbox

. grate bar cleaner
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{b) Windbox

Quantity: 21 (twenty-one) sets

Description:
type: single-suction, welded steel plate construction
size and quantity: width - 3 m x length - 3 m - 1 set

width - 3 m x length - 4.0 m ~ 20 sets
accessories: . two-line slide beds for air-seal
. two balance-weight type air seal devices

for feeding and discharging end windboxes

(¢) Dust Chute underneath Sintering Machine
Quantity: 12 {twelve) sets
Description:
type: welded steel plate construction
size and quantity:
upper opening - abt. 4.5m x 9.5m - 1lset
" -~ gbt. L.5m x Tm~ 1 set
-~ zbt, 8.5mx 8 m~ 9 sets
upper opening ~ abt. 6m x 6 m - lget

accessories: ., grid-net of abt. 100 mm

square-mesh for total opening
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(d) Centralized Grease Supply System
(1) Grease Supply Equipment
Quantity: 1 {one) set
Description:
consisting of 1 - trensfer pump and 2 - grease pumps
{one for stand-by)
transfer pump:
type: barrel, motor-driven
capacity: 1.4 1/min
pressure: max. 28 kg/cme {gauge)
greage pump:
type: Farvel, motor-driven
capacity: 700 cmj/min
pressure: 100 kg/cm2 (gauge)
grease consistency: NLGI Neo. O orl

grease tank: abt. 901

(ii) Grease Piping

Quantity: 1 {one) lot
Deseription:
type: loop

grease supply points: . slide bed for air sesal

. sintering machine driving gear

(sprocket wheels)
. drum feeder
. hot sinter crusher

accessories: ., distributing wvalves.
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(D)

(a)

(b)

Hot Sinter Crusher

Crusher proper
Quantity: 1 {one) set
Deseription:
type: single spiked roll
capacity: 463 t/h
crushed sinter size: abt. below 200 mm
cutter:
shape: three blade
size: dia. - 1.6 m x thickness - abt. 80 mm
quantity of cutter: 12 pcs.

cutter speed: T.5 rpm

Driving Gear
Quantity: 1 (one) set
Description:
type: pinion/gear - drive
consisting of motor, gearbox, pinion, gear and
base-frame.
gearbox:
type: oil-bath, parallel shaft
ratio: abt. 1/LO
accessories: . safety coupling for input shaft and
flexible coupling for output shaft

(motor: 55 kW)
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(c) Breaker Bar
Quantity: 1 {one) set
Description:

type: movable wagon ~ mounted

size and quantity: thickness -~ ebt. 80 mm x 13 pes.

bar piteh: 250 mm

accessories: . movable wagon with winch

‘(d} Crushing Guide
Quantity: 1 (one) set
Deseription:

type: stone-box, welded construction

{e) Crusher Casing
Quantity: 1 {one) set
Description:

type: box, bolted construction.
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(7) Cooling Equipment
(A) Cooling Equipment
(a) Cooler Charge Chute
{combined with Hot Sinter Crusher Chute)
Quantity: 1 {one} set

Description:

type: stope-box, welded steel plate comnstruction

{b) Cooler
(i) Cooler proper
Quantity: 1 (one) set
Description:
type: pressure circular (annular dip-rail)
capacity: b63 t/h
effective cooling area: 210 m2
trough width: 3.5 m
cooler mean dia.: 2 n
trough speed: abt. 1.2 - 0.4 rph
cooling time: abt. 60 min.
trough:
gquantity: 36 sets
size: width - 3.5 m x depth - 1.6 m
accessories: » trough roteting circuler frame with

side rollers and friction plate
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(i1) Driving Gear
Quaentity: 2 {two) sets
Description:
type: suspended
consisting of DC-motor, gearbox, friction
rollers and suspended base frame
gearbox:
type: forced lubrication, parallel shaft
ratio: ebt, 1/1830
accessories: . safety coupling for input
shaft and flexible coupling
for output shaft

(motor: 2 - DC 3.7 kW)

(iii) Adir Chamber
Quantity: 1 (one) set
Description:
type: mainly reinforced concrete construction and
integrated with coocler supporting structure
accessories: . 4 - double cone damper for spillage
discharge only for steel-made
air chamber
{iv) Hood and Stack
Quantity: 1 (one) set
Description:
only for high temperature waste air area and

with supporting structure
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(v) Cooler Discharge Chute
Quentity: 1 (one) set
Description
type: stonebox, welded steel plate comnstruction
supports: 2-lcad cells
accessories: . dip-rails

. trough supporting rollers

(c) Cooler Supporting Structure
Quantity: 1 (one) set
Description:
type: mainly reinforced concrete construction
size: mean dia. - 24 m x height - Lk m
accessories: . trough running tracks

. guide-rail for side roller

(d) Discharge Vibrating Feeder
Quantity: 1 (one) set
Description:
type: <variable feedrate, movable
capacity: &bt, 600 - 200 t/h
size: widith - 1.5 m x length - 1.8 m

accessories: . menually movable supporting frame
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(e) Cooling Air Fen

Quantity: 3 (three) sets

Description:
type: double suction, turbo
capacity: 6,500 m3/min
pressure: 400 mi 0 at 20°¢C
accessories: . motor driven delivery damper

. suction silencer

. delivery side conpecting duct to air chamber

(motor: abt. 630 kW)
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(B) Cooler Dust Collecting System

(a) Dedusting Duct
Quantity: 1 {one) lot
Desceription:
inecluding;
. duct between cooler-hood and cyclone
. duct between cyclone and exhaust fan
. duet between exhaust fan and stack

. expansion Joints

(b) Cyclone

(i) Cyclone proper

Quantity: 2 {two) sets
Description:
type: dry

total capacity: 3,000 m3/min
size: dia. - 3.5 m x total height - abt. b m
accessories: . double cone damper

. inlet and outlet header ducts

(ii) Supporting Structure
Quantity: 1 {one) set
Description:
type: shape steel bolted truss
size: sectional span - abt. 8.1 m x longitudinal

span - abt. 12.8 m x total height - abt, 10.5 m
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(1i1) Exhaust Fan
Quantity: 1 {one) set
Description:
type: double suction, turbo
capacity: 3,000 m3/min
pressure: 200 mmH,0 at 300°C
accessories: . motor driven suction damper

(motor: abt. 280 kW)

(iv) Stack
Quantity: 1 (one) set
Description:
type: self-standing, welded steel plate construction

size: dia. - 2 m x height - 20 m
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{8) Main Exhausting System

{A) Down Comer {Wind Leg )
Quantity: 21 (twenty-one) sets
Description:
type: single way suction, welded steel plate
construction
size and gquantity: dis. 1,000 mm .......... 21 sets
accessories: . ashestos expansion joint
. damper actuators:
manual actustors ...... 19 zets

motorized actuators .... 2 sets

(B) Waste Gas Main Duct
(a) Duct inside Sintering Machine Building
Quantity: 1 (one) set
Description:
type: stepped, welded steel plate construction

section: circular

size: dia. - 2.8 m x length - abt. 19 n
+ dia. - 3.4 m x length - abt, 20 m
+ dia. - 4.0 m x length - ebt. 20 m
+ dia. -~ 4,6 m x length -~ ebt. 35 m

3
i

total length - abt. 94 m
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expansion Joint: asbestos

accessories: . supporiing rollers

(b) Duct between Sintering Machine Building and Main Dust
Collector Header-Duct.
Quantity: 1 (one) set
Description:
type: welded steel plate construction
section: circular — rectangular
size: dia. 4.6m —abt. b mx ebt. 4L.8m

expansion joint: asbestos

(c) Duct between Main Dust Collector snd Main Exhaust Blower
Quantity: 1 (one) set
Description:
type: welded steel plate construction
section: circular —? rectangular
size: dia. - abt. L.5 m — abt. 2.9 m x abt. L.l m

expansion Joint: asbestos

(d) Duct between Main Exhaust Blower and Main Stack
Quantity: 1 {one) set
Deseription:
type. welded steel plate construction
section: rectangulsar
size: abt. 2.9 m x abt. k.l m—>

abt. 2.9 m x ebt. 6 m
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(e) Dust Chamber
Quantity: 19 (nineteen) sets
Desceription:

type: welded steel plate construction

shape: opyramidal

(f) Double Cone Damper

Quantity: 19 (nineteen) sets

Description:
type: pneumatiec
size: height — abt. 1.3 m

accessories: . 2-air cylinders and solenoid valves
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(c) Main Dust Collector

(a) Cyclone proper
Quantity: 10 (ten) sets
Description:
type: dry
total capacity: 18,000 m3/min
size: dia. - 3.5 m x total height - abt. 1b m
accessories: . double cone damper

. inlet and outlet header duct

(b} Supporting Structure
Quantity: 1 (one) set
Description:
type: shape steel bolted truss
size: sectional span - abt. 1.7 m x
longitudinal span - =bt. 29.7 m x

total height - abt. 11.T m
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(D) Main Exhaust Blower
Quantity: 1 (one) set
Description:
type: double suction, turbeo

capacity: 18,000 m3/min at 150°C, - 1,600 mmH,0

2
pressure: 1,650 nnii,0 at 150°C
accessories: . motor driven suction damper

. forced lubrication unit

. bearing vibration monitor

. bearing thermometer

. expension Joints at suction and

delivery sides

. delivery silencer

{motor: 6,500 kW)

(E}) Main Stack
Quantity: 1 (one) set
Description:
type: reinforced concrete construction
size: top dia. - 3.6 m x height - 100 m

accessories: inside refractory lining
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(9) Sinter Screening Systsm

{A) 1lst Screening Station
(a) 1st Cold Screen
Quantity: 1 {one} set
Description:
type: floor mounted, steationary grizzly
capacity: U463 t/h
size: width - abt. 2.5 m x length -~ abt. 6 m
inclination: ebt. 37°
screen deck
type: wear resisting cast steel

opening size: 100 mm slit

{b) 1st Cold Screen Oversize Chute
Quantity: 1 (one) set
Description:

type: stone box, welded steel plate construction

(c) 1st Cold Screen Undersize Chute
Quantity: 1 (one) set
Degscription:

type: stone box, welded steel plate construction
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(d) Cold Sinter Crusher
Quantity: 1 {one) set
Descripticn:
type: double spiked roll
capacity: 110 t/h
crushed sinter size: abt. below 100 mm
roll-size: dia. - 750 mm x length ~ 1,200 mm
roll-speed: 60/50 rpm
roll clearance: 50 - 100 mm {adjustable)
drive-set: motor + V~belt + gearbox + (high speed roll)
+ chain + (low speed roll)
gearbox:
type: oil bath, parallel shaft
ratio: abt. 1/6
accessories: flexible coupling for output shaft
accessories: . manual centralized grease
supply unit

(motor: 55 kW)

{e) Crusher Chute underneath Cold Sinter Crusher
Quantity: 1 (one) set
Description:

type: stone-box, welded steel plate construction
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(f) Steel Structure
Quantity: 1 (one) set
Deseription:
type: shape steel bolted structure
size: sectionsl span - abt. 10 m x longitudinal
span - abt. 13 m x total height - abt. 1b m

accessories: . monorail for hoist
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(B) 2nd and 3rd Screening Station

(a) 2nd Cold Screen
Quantity: 1 (one) set
Description:
type: floor mounted, double deck, ripl-flo
capacity: U463 t/h
size: width - abt. 2.7 m X length - abt, 7.2 m
inelination: abt. 20°
screen deck:
type: wear resisting cast steel
opening size: . upper deck - 20 mm
. lower deck - 10 mm

(motor: 2 - LS kW)

(b) ©2nd Cold Sereen Oversize Chute
Quantity: 1 (one) set
Description:

type: stone box, welded steel plate consiruction

(c) 2nd Cold Screen Undersize Chute

Quantity: 1 (one} set

Description:

type: stone-box, welded steel plate construction
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(d} 3rd Cold Screen
Quantity: 1 {one) set
Description:
type: floor mounted, single deck, ripl-flo
capacity: 230 t/h
size width: - abt. 3 m x length - abt. 7.2 m
inclination: abt. 20°
screen deck:
type: perforated high tensile steel plate
opening size: 6 mm

{motor: 2 - 37 kW)

(e) 3rd Cold Sereen Oversize Chute
Quantity: 1 (one) set
Description:

type: stone-box, welded steel plate construction

(f) 3rd Cold Screen Undersize Chute
Quantity: 1 {one) set
Description

type: stone-box, welded steel plate construction
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(g) Steel Structure
Quantity: 1 {one)
Description:
type: shape steel bolted structure
size: sectional span ~ abt. 12 m x longitudinal
span - abt. 25 m x total height - abt. 18.5 m

accessories: . monorail for hoist
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(C) Room Dust Collecting System

(a) Dedusting Duct
Quantity: 1 (one) lot
Description:
including;
. ducts and pipings between various
suction points and cyclone

. hoods end dampers for suction points
. duct between cyclone and exhaust fan
. duct between exhaunst fan and stack
. expansion Jjoints

. Stanchions and supports

(b) Cyclone

(i} Cyclone proper

Guantity: Ly (forty) sets
Description:
type: dry

total capacity: 6,500 m3/min
size: dia., - 1 m x total height - abt. 5.3 m
arrangement: 10 x b rows

accessories: « inlet and outlet header ducts

(ii) Dust Discharzing Equipment
Quantity: 4 (four)
Description:

type: f{low conveyor
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size: length - abt. 16.5m
accessories: . double cone dsmper
(1ii) Supporting Structure
Quantity: 1 {one) set
Description:
type: shape steel bolted truss
size: sectional span - abt. 11.8 m x longitudinal

spen - abt. 22 m x total height ~ abt. T m
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{¢) Exhaust Fan
Quantity: 1 (one) set
Deseription:
type: double suction, plate
capacity: 6,500 m3/min

pressure: 350 mm H.O at 75°C

2
accessories: . motor driven suction demper

(motor: abt. BOO kW)

(d} Steck
Quentity: 1 (one) set
Description:
type: self-standing, welded steel plate construction

size: dia. - 2.8 m x height - 20 m
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{11) Lifting Equipment

{a) Crane for Sintering Machine Building
Quantity: 1 (one) set
Description:
type: electric overhead travelling crane with crabdb
capacity: 15 ton
lift: abt. 23 m
reil span: &bt. 9.5 m

travelling distance: abt. 97.5

operating method: push-buttons (pendant)
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(b) Hoist
(i) Hoist for Sintering Machine Feeding-end
Quantity: 1 {one) set
Description:
type: electric, mono-rail
capacity: 2 ton
1ift: abt. 33 m
travelling distance: sabt. 20 m

operating method: push-buttons {pendant)

{(ii) Hoist for Cooler Trough
Quantity: 1 {one) set
Description:
type: electric mono-rail
capacity: 5 ton
1ift:; abt. 9 m
travellipg distance: abt. 25 m

operating method: push-buttons {pendant)

(1ii) Hoist for 1lst Cold Screen and Cold Sinter Crusher
Quantity: 1 (one) get
Description:
type: electric, mono-rail
capacity: 5 Ton
1ift: abt. 17.5m
travelling distance: ai#. 15.5m

operating method: push-buttons (pendant)
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{iv) Hoist for 2nd Cocld Screen
Quantity: 1 (one) set
Description:
type: electric, mono-rail
capacity: 3 ton
1ift: abt. 14.5m
travelling distance: abt. 1b.5m

operating method: push buttons (pendant)

(v) Hoist for 3rd Cold Screen
Quantity: 1 (one) set
Description:
type: electric, mono-rail
capacity: 3 ton
lift: @abt, 13 m
travelling distance: abt. 1b.5m

operating method: push buttons (pendant)

(vi) Hoist for Blending Bin Building
Quantity: 1 (one)
Description:
type: electric, mone-rail
capacity: 2 ton
lift: abt. 31.5 o
travelling distance: abt. 93 m

operating method: push-buttons {pendant)
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(12}  Utilities Equipment
{A) Fuel 0il Receiving System
(2) Fuel 0il Transfer Pump

Quantity: 2 {two) sets

(one for operation and one for stand-by)

Description:
type: rotary screv
capacity: abt. 30 m3/h
pressure: abt. 5 kg/cm2 (gauge)

(motor: abt. 15 kW)

(b) Fuel 0il Pipang
Quantity: 1 (one) lot

Deseription:

complete fuel oil piping from existing fuel o0il tank
to fuel 0il day tank in sintering plant.

including:

. 0i) strainer

{(c) Deay Tank

Quentity: 1 {one) set

Description:

type: welded steel plate construction

capacity: abt. 30 o

gize: @ia. - ebt. 2.85m x height - abt. 5,0m
accessories: . bottom heater

. level gauge
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(B) Fresh Water System
(a) Additive Water System
(i) Additive Water Piping

Quantity: 1 (one) lot

Description:
complete additive water piping from fresh water
take-over point (existing sea water tank) to
water spray pipe of mixer, including necessary

valves etc.

(b) Cooling Water System
(i) Water Tank
Quantity: 1 (one) set
Description:
type: welded steel plate construction
capacity: abt. 10 m3

size: dia. - abt. 2.3 m x height - abt. 2.T m

(ii) Cooling Water Pump
Quantity: 2 (two) sets
{one for operation and one for standby)
Description
type: centrifugal
capacity: abt. 280 m3/h
pressure: abt. 5 kg/cm2 {gauge)

{motor: abt. 75 kW)
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(iii) Water Cooler
Quantity: 1 (one) set
Description:
type: shell and tube

cooling area: abt. 400 n°

{iv) Cooling Water Piping

Quantity: 1 {(one) lot

Description:
complete cooling water piping from sdditive
water piping to water tank for make-up, and frop
water tank to respective equipment, and from
respective equipment to water tank for
circulation, including necvessary valves, open

funnels or flow sights etc.

— 398 —



()] Sea Water System

(a) Sea Water Piping
Quantity: 1 (one) lot
Description:
complete sea water piping
from take-over point {existing seawater tank
or pipe-line) to water cooler, and from water
cooler to sintering plant "Battery Limit",

including necessary valves ete.
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(D)  Compressed Air System
(a) Plant Air Compressor
Quantity: 2 {two) sets
(one for operation and one for standby)

Description:
type: water cooled, reciprocating
capacity: abt., 8 m3/min. (free air)
pressure; abt. 7 kg/cm2 (gauge)
air tank: sbt. 1 m> {one for two compressors)
accessories: . suction filter

. after cooler

. drain separastor

(motor: abt. 55 kW)

{b) Compressed Air Piping
Quantity: 1 {one) lot
Description:
complete compressed air piping from compressors
to respective equipment and generel use points,

ineluding necessary oiler, filters, valves etc.
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(E) Steam System
(a) Steam Piping
Quantity: 1 (one) lot

Description:

complete steam piping from take-over point
(existing steam pipe line) to steam supply
system of ignition equipment and fuel oil

receiving system, including necessary valves,

steam-traps etc,
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{13) Sample Preparation Equipment

{A) Sampler

{a) for 5-9 BC

Quantity : 1 (one) set
Desceription
type : cutter

installed on sinter product belt conveyor S~9

head chute

(b) for S-~11 BC

Quantity : 1 (one) set
Description
type : rotary bottom damp sampler

installed on sinter product belt conveyor S-11

head chute
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(B)
(a)

(b)

{e)

(d)

(e)

(£)

(g)

(h)

Preparation Equipment

Jaw Crusher

Quantity : 3 (three) sets
Roll Mill

Quentity : 2 (two } sets
Grinder

Quantity : 3 (three) sets
Drying Oven

Quantity : 2 (one) set

Sieve Shaker
Quantity : 1 (one) set
Reducibility Measuring Apparatus
Quantity : 1 {one) set
Shatter Tester

Quantity : 1 (one} set

Screen
quantity : 1 (one) set
Type : tripie deck
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{14) Laboratory Equipment

(a) TFluorescence X-ray Spectrometer
Quantity : 1 (one) set
Type : VXQ-150 or similar, with computer
(b) Sample Fusion (Glass Bead) Device
Quantity : 1 {one) set
Type : AUTO-BEAD-1000M or similar
(c) Atomic Absorpticn/Flame Spectrophotometer
Quantity : 1 (one) set
Type : AA-6LO-12 or similar
(d) Double-~Beam Spectrophotometer
Quantity : 1 (one) set
Type : UV-150-01 or similar
(e) . C.S. Sincro~Quantitative Apparatus
Quantity : 1 (one) set
Type : TR or similar
(f) Karl Fischer Mositure Measuring Apparatus
Quantity : 1 (one) set

Type :  MK~AITI or similar, with furnace

(g) Chemical Balance
Electronic Reading Balance
Quantity : 2 {two) sets
Direct Reading Balance

Quantity : 2 (two, sets
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{(h)

(1)

(15)

(A)

(a)

(v)

(e}

(a)

(e)

Electric Furnace
Quantity : 1 (one)} set
Type : Model AMF-6
Automatic pure water Apparatus
Quantity : 1 {one) set

Type : Model YA-550

Electrical Equipment

General Design Condition

Nominal System Voltage

13.8 XV 3-Phase 60 Hz for incoming and Main Exhaust Blower
motor circuit, Rupturring capacity 750 MVA symmetrical

value

-

4,16 kV 3-Phase 60 Hz for high tension motor circuit,

Rupturring capacity 250 MVA symmetrical value
LEOV 3-Phase 60 Hz for low tension motor circuit

230 V single-phase 60 Hz for sequence control and

lighting circuit

DC 220 V for DC motor and switchgear control circuit
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(B) Sintering Plant

(a) 13.8 xV Switchgear 1 (one) lot
(b) b.16 XV Switchgear and fused combination starter 4
(e) L60 V Switchgear and switchboard %

(d) 230 V Distribution panel

W

(e) Transformer

Y

{(f) Control equipment 5
{L.T motor comtrol center, Master control device, Thyristor

Leonard control device,Scherbius control device, Supervisory

panel, Operation desk, Local operation switch)

(g) Motor “
(h) Air conditioning equipment “

/

(i) Lighting equipment

N

(j} Tele-Paging equipment

7]

(k) Wiring material o
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(<)
(a)

(b)

(c)

(d)

(e)

(£)

(g)

(h)

Raw Material and Sinter Yards

k.16 k¥ Fused combination starter for high tension feéder

460 V Switchgear and switchboard for low tension feeder

230 V Distribution panel for lighting feeder

Transformer for low tension power and lighting

Control equipment

Motor

Lighting equipment

Wiring materiel
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(D)

(a)

(b)

(c)

(d)

Blending Yard

L60 V Switehboard

Control equipment

Motor

Wiring material
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(E) Description
{a) 13.8 kV Switchgear

(1) Metal-clad type, indoor use
(1i) Draw-out type circuit breaRer, protection relay and
instrument will be equipped.
(b) L4.16 kV Switchgear
(i) Metal-clad type, indoor use
(ii) Draw-out type circuit breaker, protection reley and
instrument will be equipped.
(e} L.16 kV Fused Combination Starter
(i) Metal-clad type, indoor use
{ii) Draw-out type current limit fuse, magnetic contactor,
protection relay and instrument will be eguipped.
(d) L60 v Switchgear and Switchboard

(i) Metal-enclosed type, indoor use

{ii) Draw-out type low tension air circuit breaker for
incoming, molded case circuit breaker for feeder and

ipstrumen*t will be sgquipped.
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(e) 230 V Distribution Panel

(i) Metal enclosed type, indoor use

(ii) Molded case circuit breaker and instrument will be

equipped.

{f) Transformer

(i) 0il immersed natural cooling type, outdoor installed

(ii) Rating : For high tension feeding 13.8 xV/L.16 kV,
3-phase, 60 Hz, delta-star connection,
neutral grounding via resistor.

For low tension feeding 4.16 kV/Lé60 V,
3-phase, 60 Hz, delta-star connection,

neutral solid grounding.

(g) Control Equipment

(i) Metal-enclosed type, indoor use

(ii) Mainly consist of:
. Low tension motor control center
. Thyristor Leonard control panel
. Master control device
. Supervisory panel
. Operation desk
. Local operation switch box

. Scherbius control panel
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(n) Motor
(i) Totally enclosed fan—cooling
(Main exhaust blower motor: water cooled heat exchanger)

3-phase induction motor, D.C motor

(ii) Rating : 13,8 kV for Main Exhaust Blower motor
4.16 kV for high tension motor
(Rated output 300 kW and over)
Lho V for low tension motor
(Rated output less than 300 kW)
D.C. 220 V for D.C motor.
B-class insulation for high tension and
D.C motors.
E-class insulation for low tension motor.
full voltage starting and continucus rating

in principle

(i) Air-conditioning Equipment

(i} Packeged type, water cocled

{(ii) Used for electric room and control room

(i) Lighting Egquipment

(1) Mercury, fluorescent lamp with lighting fixture

(ii) Rated voltage : AC 220 V 60 Hz
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(k} Wiring Material

(1)

(11)

(iii)

(iv)

The incoming power cable will be extended by & bare
aerial wire up to a point near the Crude QOre Yard
and an isolated aerial wire up to the electire rcom

of this plant.

In principle, mein cable route will be of open pit
system with steel plate cover and equipped with

ladder type cable tray.

The cable will be laid in the cable tray and/or steel

conduit pipe in principle.

The cable and wire will be constructed with stranded

copper conductor and single/multi-core type.
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{16)
(A)
(a)

(b)

{c)

(d

(e)

Instrumentation Equipment
Geperal Design Condition
Ingtruments will generelly be of the electric D.C. (4-20 mA)

transmissian type.

Local mounted transmitters will be installed in the metallic

enclosure suitable for dust proof,
In general, electronic instrument will be solid state type.

Electrical power available in both local and control room

are nominal 115V, 60 Hz, A.C.
Instrument air supply will be 5 - 6 kg/cm? gauge.

Unit of measurements

The measuring unit of instruments will be as follows:

(1) FLOW vornnennrncnecnns m3/h, Nm3/h, Nm3/min, t/h

(ii) Level ....... Ceevrenss B, mm

(iii) Pressure ...... N kg/cme, mmH .0

2

(iv) ‘Temperature .......... ®C

(v) Revolution ............ rpm, rph

(vi) Speed ....vvven.. vee.. m/min
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(B)
(a)

{b)

(c)

(d)

(e)

(o
(a)

(b)

(c)

(D)
(a)

(bJ

(c)

Sintering Plant

Instrument 1 (one) lot

Instrument Panel

"~

Instrumentation Compressed Air System

-

Testing Instrument and Tool

A3

Materials for Instrumentation Erection Work

A

Raw Material and Sinter Product Yards

Instrument 1 {one) lot

Instrument Panel

»

Materials for Instrumentation Erection york

N

Blending Yard

Tnstrument 1 {one) lot

S

Instrument Panel

K

Materials for Instrumentation Erection Work
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(E) Instrument List

(a)

Instrument list for Sintering Plant

(a-1) 8 - Blending Bin level alarm (LA-1~-8)

(a-2)

(a-3)

(a-4)

(a-5)

(a-6)

(a-7)

1 -

1 -

Detector : Tilt switch type

Return Fines Bin level indicator with alarm (LIA-9)

Detector : Loadcell

Mixer additive water flow indicating controller and
recorder (FIC-1, FR-1)
Detector : Orifice

Control : Globe valve

Mixer additive water shut-off valve (Sv-1)

Sinter Mix Hopper level indicator with alarm and
recorder {(LIA-10, LR-10)

Detector : Loadcell

Hearth Layer Hopper level indicator with alarm (LICA-11)
Detector : Loadcell

Control : Reversible Belt Conveyor S-6.R

Ignition Furnace temperature indicating controller and
recorder (TIC-1, TR-1)

Detector : PR thermocouple
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(a~-8) 3 - Ignition Furnace fuel o0il flow indicating controller
(FIC~2 ~ 1)
Detector : Oval flowmeter

Control : Fuel oil/Steam

(a~9) 3 - Ignition Furnace combustion air flow indicating controller
(Fric-5~7)
Detector : OriTice

Control : Butterfly valve

(a-10) 1 - Ignition Furnace oil flow indicator and integrator (FIQ-8)

Detector : Oval flowmeter
(a-11) 1 - Propane gas pressure gauge with alarm (PIA-B)
(a-12) 1 - Fuel oil pressure gauge with alarm (PIA-Q)
(a-13} 1 - Atomizing steam pressure gauge with alarm {PIA-10)
(a-14) 1 ~ Combustion air pressure gauge with alarm (PIA-11)
(a-15) 1 -~ Cooling water pressure gauge with alarm (PIA-12)
(a-16) 1 - Mixer additive water pressure-gauge with alarm {PIA-13)
{a~17) 1 - Instrument compressed air pressure gauge with alarm (PIA-14)
{a-18) 1 - Plant compressed air pressure gauge with alarm (PIA-15)

(a=19)

(=)
1

Windbox temperature indicator and recorder .(TI-2~.7, TR-6)

Detector : Thermocouple
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(a-20)

(a-21)

{a~22)

(a-23)

{(a-24)

{a-25)

(a-26)

(a=-27)

(a-28)

(a-29)

Windbox pressure indicator ({PI-1, 2)

Detector : Pressure transmitter

Pallet speed indicator and recorder (SI-1, SR-1)

Detector : Tacho generator

brum Feeder speed indicetor ({SI-2)

Detector : Tacho generator

Cut-off Plate depth controller (HC-1)

Controel : Cut-off plate hydraulic unit

Sinter Mix charging layer indicator (XI-1)

Detector : Electrode type

Sinter Mix bed height indicator (XI-2)

Detector : Cut~off plate position trensmitter

Cooler speed indicator (SI-3)

Detector : Tacho generator

Cooler Discharge Chute level alarm (LA-12)

Detector : lLoadeell .

Cooler waste air temperature indicator (TI-8)

Detector : Thermocouple

Cooling Air Faz pressure indicator (PI-h~ 6]}

Detector : D/P transmitter
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{a-30)

(a-31)

{(a~32)

(a=33)

(a-34)

(a-35)

(a-36)

(a-37)

(a~39)

'._l

Main waste gas flow recorder with alarm (FRA-9)

Detector : Annubar flow element

Main waste gas pressure recorder with alarm (PRA-T)

Detector : Pressure transmitter..

Main waste gas temperature indicator with alarm (TTA-9)

Detector : Thermocouple

Cooler dedusting air temperature indicator with alarm (TIA-10)

Detector : Thermocouple

Room dedusting air temperature indicator with alarm {TIA-11)

Detector : Thermocouple

Fuel 0il Day Tank level indicator with alarm (LIA-13)

Detector : D/P transmitter

Fuel 0il Day Tank level gauge with alarm (LC-1kL)
Detector ; Float type level gauge

Control : 0il transfer pump

Fuel 0il temperature indicator with alarm (TIA-12)

Detector : Resisiance Bulb.

Water Tank level alarm (LA-15)
Detector : Electrode type

Control : Make up water
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{a-39)

(a-40)

(a-41)

(a~42)

(a=43)

{a-44)

1 - Cooling water temperature indicator with alerm (TIA-13)
Detector : Resistance bulb
1 ~ Tripper position indicator (XI-3)}
Detector : Position transmitter
1 - Total flow rate setter (WIC-1)
1 - Trend recorder (UR-1)
L-pens recorder with 20-points Jack borad
Constant Feed Weigher (refer to A-(3)-(b) )
1 - Constant Feed Weigher for Coke Breeze {Ground) (WICQ-1)
1 - Constent Feed Weigher for Coke Breeze (WICQ-2)
1 - Constant Feed Weigher for Anthracite or Spare ({WICQ-~3)
1l - Constant Feed Weigher for Limestone {WICQ-h)
1 - Constant Feed Weigher for Silicastone (WICQ-S5)
3 - Constant Feed Weigher for Iron Ore (WICQ-6~8)
1 - Constant Feed Weigher for Return Fines (WICQR-9)
Belt Weigher

1l -~ Belt Weigher for Hearth Layer
1 - Belt Weigher for Return Fines

1l - Belt Weigher for Sinter Product
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Pasle G2 4 ¢ %

{b) Instrument list for Rew Material and Sinter Product Yards
(i) 1 - Existing Waste Truck Bin level alarm

Detector : Capacitance type

(ii) Belt Weigher
1 - Belt Weigher for Fine Ore, Limestone, Coke Breeze

1 - Belt Weigher for Limestone
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(c) Instrument list for Blending Yard

(i) 2 - Blending Yard Bin level slarm

Detector : Capacitance type

(ii) Constant Feed Weigher (refer to A-(2)-(d) )

(a) 2 - Constant Feed Weigher for Fine Qre

(iii) Belt Weigher

(a) 1 - Belt Weigher for Fine Ore
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Fig
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Fig
Fig
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Fig
Fig
Fig
Fig
Fig

Fig

A-11
A-12
A-13
A-14
A-15
A-16
A-17
A-18
A-19
A-20
A=21

A-22

Drawing List

Blending Yard Lay-out

500 T/H Blending Stacker

700 T/H Blending Reclaimer
Transfer Car

Sinter Yard Lay-out

317 T/H Stacker

3000 T/H Reclaimer

Sintering Plant General Arrangement
Process Flow Sheet

Sintering Machine Assembly
Cooler Assembly

B-1, B-2 BC General Arrangement
63-137 BC Modification

1-1 BC General Arrangement

B-3 BC General Arrangement

B-4, B-5R, D-1R BC General Arrangement
§-11 BC General Arrangement
S5-11 BC Head Part Arrangement
Electric Single Line Diagram
Instrumentation Flow Diagram
Sinter Building

blending Bin
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