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APPENDI1X-B Slide Chute of Sintered Ore Carrier

The sliding chute has been developed by Kawasaki Steel Co., Ltd. and Mitsui
Engineering and Shipbuilding Co., Ltd. to prevent degradation of sintered ore when
Ioa&ing on the ship.

The shiding chute consists of side plates, a bottom plate, several dam paltes,

pillars, and a small hatch on the upper deck level as shown in Fig. B-1.

(1) Principal Dimensions of Sliding Chute
In case of 135,000D.W.T. Sintered Ore Carrier “MINDANAO RIVER”

Loading capacity (sintered ore)

abt. 6000 t/h

Small hatch size (L x B) 38mx50m

Breadth of chute  Upper part 1.5mx 2
Lower part 3.8m

Inclination of side plate 42°

Inclination of bottom plate 45°

Number of dam plate 7

{2) Loading Procedure
(a) Small hatch to be opened
(b) A shiploader to be positioned to have a clearance between ship’s hand raiis
and under part of the shiploader to prevent damage of ship and

shiploader.
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(¢) Distance between triming chute and small hatch to be kept as small as
possible.

(d) Inclination of the truning chute to be about 36 degrees to 45 degrees.

{¢) Direction of the triming chute to be set opposite to the sliding chute.

(f) The sliding chute. being positioned transversely, produces heeling moment

on the ship at the lpading operation.

When heel angle of ship is 3 degrees and over, the shiploader to be shifted
to another hold, or heel angle of ship to be adjusted within 3 degrees by

shifting bailast water according to the loading manual.

{£) According to our estimation based on specific density of sinter 1.6t/m*
and angle of repose 36 degrees, about 18,000 tons to 20,000 tons can be

loaded through the sliding chute.

Carefull attention not to make the sintered ore overflow from the small

hatch to be paid.

(h) After the shiploader to be shifted to the big hatch, distance between
triming chute and the top pile of sintered ore to be adiusted as small as

possible
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6,000 T/H SLIDING CHUTE

DW 135,000 T SINTERED ORE CARRIER
MINDANAO RIVER

Fig.B- 1
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10 SMALL HATCH

1 UPPER DK,

11 SMALL HATCH COVER
12 SLANT PLATE
13 SIDE PLATE

14 BTMPLAT

2 SIDE SHELL

3 INNER BTM PLATE

4 TOP SIDE TK.

Fig.B- 4

5 BTM SIDE TK.

15 DAMPLATE
16 PILLER

6 DOUBLE BTM TK.

7 TRANS BHD.
8 HATCH COVER

M.S. AMANDA
DW 130 000 T SINTERED ORE CARRIER

17 ACCESS LADDER

18

PERSPECTIVE DRAWING OF 6 000 T/H SLIDE CHUTE

9 HTACH COAMING
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10 SMALL HATCH

1 UPPER DK.

17 SMALL HATCH COVER

12 SLANT PLATE
13 SIDE PLATE

14 BTMPLAT

2 SIDE SHELL

3 INNER BTM FLATE

4 TOP SIDE TK.

Fig.B -5

5 BTM SIDE TK.

M.S. AMANDA
DW 130 000 T SINTERED ORE CARRIER

15 DAMPLATE
16 PILLER

6 DOUBLE BTM TK.
7 TRANS BHD.

17 ACCESS LADDER

18

8 HATCH COVER

PERSPECTIVE DRAWING OF 6 000 T/H SLIDE CHUTE

9 HTACH COAMING
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APPENDIX - C Financial Materials
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APPENDIX -D

Metaorofogical Data at San Nicolas
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Actual Tonnage shipped at San Nicolas Pier






APPENDIX - E Actual Tonnage shipped at San Nicolas Pier

(From Jan. 1977 thru. Nov. 1979)

No. of vessels i Actual loading time  Tonnage
1977 (hr) {ton)
Jan. 8 314 670,083
Feb. 8 280 418.745
Mar. 7 293 I 519,178
Apr. 10 300 L 525777
May 8 252 353,135
Jun. 12 345 i 860,891
Jul, 8 265 | 380450
Aug. 14 341 719,009
Sept. 13 320 638,800
Oct. 10 339 807,128
Nov. 9 152 282,717
Dec. 8 290 438,520
Total 115 3,491 6,664,493
1978 |
Jan. 3 | 155 284,587
Feb. 4 | 139 210,300
Mar. 9 ‘ 323 829,653
Apr. 3 125 163.826
May 5 145 226,539
Jun. 8 300 491.491
Jul, 7 : 298 510615
Aug. 7 5 310 469,154
Sept. 7 ; 288 393365
Oct. | 13 g 320 665,768
Nov. i 3 ! 88 111,155
Dec. 9 353 761,424
Total ! 78 2,844 5.117,887
! |
1979 , 5
Jan. 6 ; 309 | 464,090
Feb. 8 ! 295 | 403,173
Mar. 15 340 797,071
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No. of vessels Actuai loading time Tonnage
(hr) (ton)

Apr. 3 35 52,682
May 9 320 756,676
Jun. |' 9 2838 705,588
Jul. ( 8 291 468,456
Aug. c 9 } 200 417,654
Sept. | 7 | 283 507,399
Qct. 1 7 : 274 293,284
Nov. | 12 . 315 690,314
Total L 93 | 5,556,387

i 2,960
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F.1

APPENDIX - F Alternative Plan

Plan for the Transportation by Conveyors of the Limestone to the existing

Storage Yard at the Mine Site

The limestone mined at N-i4 Mine s crushed there under 100 mm and
transported by conveyors to the existing storage yard at the mine about 10 km
away from N-14 Mine. The crushing and transportation capacities are planned
to be 400 t/hr respectively, provided that the hmestone is to be crushed before-
hand under 500 mm at the mine site.

The limestone under 500 mm is transported by dump trucks, dumped
into a hopper made of concrete and crushed under 100 mm by a gyratory
crusher which is installed under the hopper. An apron feeder is installed under
the crusher, which feeds the crushed limestone at a constant rate on the belt
conveyor. A simple supporting structure is installed above the crusher, and a
crane is provided on the structure, which serves to reject the limestone over
500 mm and also to perform the maintenance of the crusher.

Five sets of belt conveyors, each 2 km long. are installed to cover the
distance of 10 km. Excepting the junctions and the parts which cross the roads,
the conveyors are of stringer type,

Machine and erection cost. Approx. 11.5.$17.433,000

Operation cost: Approx. U,5.5190,400/Year ($0.51/ton of limestone)

Specification
(1) Gyratory Crusher 1 set
(a) Machinery

Feed opening : Nominal 760 mm
— 609 —



Mantle diameter
Allowable feed size
Main shaft speed

Discharge opening
{open side)

Eccentric throw

Capacity

Accessories

(b Motor

(2) Apron Feer
Type
Width of apron
Length
Apron speed
Capacity

Motor

Nominal 1,780 mm

: abt. 500 x 700 x 1000 mm
. 150 gyration/min

1 76 mm

32 mm

: 400 t/hr (The feed size and propor-

tron thereof are to be as follows )

Feed size Percent
+ 300 mm 20 %
300~ 25 mm 68 %
— 25 mm 124

Lubrnication system
Hydraulic system

Cooling tower (for lubrication system)

: 260kw x 8p 440V

Accessories : Control unit

1 set

. Extra heavy duty type

- 1,600 mm

: 4,920 mm

: 3 m/min {0.33 ~ 3.3 m/min adjustable)
: Max. 600 t/hr

: 15kwx 4P 440V

160 ~ 1600 r.p.m (variable speed
coupling)
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Gear reducer

Accessories

(3) Overhead Crane with Grab
Hoisting load
Span
Lift
Hoisting speed
Traversing speed
Travelling speed

Motor

Grab

(4) Support structure

(5) Belt conveyor
Capacity
Belt width
Belt speed
Horizontal length
Lift
Motor
Reducer

Belt weigher

: Reduction ration 1/30

* Control unit

- 10 tons
:75m

:5m

4.5 m/min

- 12.5 m/min

20 m/min

. Hoisting 11 kw

Traversing . 15 kw

Travelling 1.5kwx2

: With 1.5 kw motor cylinder

: 7.5m x 8.5 m x 10.4 m high

With operating room

: 400 t/hr

: 750 mm

: 150 m/min

: abt. 2000 m (total 10 km)
. abt. 5m

. 220 kw x 6P

: Reduction ratio  1/22.5

. 1 set

- 611 -
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The above specification should be reviewed after detamled topographical maps of

the site become availabie
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F.2 Plan for Unloading of the Cake Breeze by an Unloader

An unloader of rope troHey type is installed on the existing pier. The
exasting travelling rails are used in common for the existing ship loader and the
unloader, provided that the existing rails are extended toward the land (south)
by about 70 meters. When the unloader is unloading the coke breeze, the ship
loader 1s to rest at the north end of the pier, and when the ship loader is working,
the unloader is to rest on the extended rails.

Three sets of belt conveyor are installed to transport the coke breeze
from the pier to the coke breeze yard. The coke breeze is stacked at one point
(fixed point) on the yard and distributed to other parts of the yard by a bull-
dozer, etc.

Machine and erection cost: Approx. U.5.53,755,000

Operation cost: Approx. U.S.547,900/Year ($0.38/ton of coke breeze)

Specification
(1) Unloader I set
Type : Rope-trolley type bridge unloader
Capacity ) » 300 t/h
Material to be handled : Coke breeze (Bulk density 0.5)
Hoisting load
Bucket grabbing capacity 10 m?
self weight 5.5 ton

grabbing weight - 5 ton
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Speed of each motion and motor

Speed Motor
(m/min) {kw) {r.p.m)
Bucket hoisting 30 DC. 110 720
Bucket closing 30 DC. 110 720
Trolley travel 120 DC. 33 900
Unloader travel 25 AC. 13 x4 1200
Boom luffing 8 minjcycle AC. 20 1200

Cab. travel -

Duty cycle time of bucket:
Dimension
Portal span
Clearance of portal
Wheel base

Trolley trave] range

Hopper height

Maximum bucket Lift
Above rail top
Below rail top

Wheel load

West side

East side

-616 —

AC 1.5 1200

60 sec.

- 10973 m
6m

. 10m

. 20 m (max. distance from east side

rail center)

: 9 m (from top of travellng rail to

top of the hopper)

12.5m

:125m

23.5 t (at working in 16m/sec. wind)

139t (atrestin 55m/sec. wind)

24.5 t (al working in 16m/sec wind)

. 38 t( (at rest in 55m/sec. wind)



Travelling distance .270m

Power source : AC 3-phase 60Hz 4,160V
{2) Belt conveyor 3 sets
Capacity 300 t/hr {peak 400 t/hr)

Belt width  : 900 mm

Belt speed © 150 m/rn

Horizontal length Lift Motor
{m) (m) {(kw) Remarks
U-1 BC abt. 500 abt. 3 37
U-2BC abt. 480 abt. 33.5 90 With belt
weigher and
brake
U-3 BC abt. 140 abt. 13 30 With back stop
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F.2 Flue Gas Desulfurization Plant

This plant removes the sulfur dioxide from the flue gas, using limestone
as absorbent, and obtains gypsum as by-product. The flue gas desulfunzation

plant consists of the following 6 sections.

Sulfur dioxide absorption section
Reheating section

Oxidation section

Gypsum separation section
Absorbent preparation section

Utility section

(1) Design basis

Flue gas
Gas volume : 562,000 Nm? /h
Pressure : + 50 mm H20
Temperature . 150°C
SOx . max. 6,000 ppm

Treated gas condition

SOx removal

efficiency 90 % or more

Temperature 90 °C or above
Absorbent . Limestone
By-product : Gypsum
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{2) Limestone and utilities consumption and gypsum production

Limestone 15.6 t/hr as 100 % CaCO;

Sulfunc acid . L.6t/hr as 100 % H,S0,

Fuel ol 720 Yhr

Electric power : 6,390 KWH/hr

Fresh water . 86 5m* /M

Steam . 05 tfhr

Gypsum 299 t/hr as 100 % (CaS0,;-2H;0

{3) Cost
Machine and erection cost: Approx. U.S5.342.760,000

Operation cost  Approx. U.5.$5,136,000/Year ($2.05/ion-sintered ore)
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F.4

Plan for the Installation of the Main Stack at the East Side {near the blending

yard)

Although this plan is advantageous in view of less influence to the penph-
ery of the exishing repair shop of the gas, including the dust, exhausted from the
stacks of the dust collectors for the sintering machine and coolers, it has de-
merits that more earthwork is required and that the belt fength is increased n
comparison with the original plan.

Increment of land grading (Jand raising)  about 45,000 m® (4,940 m*)

Increment of belt conveyor length . about 160 m {H-1, M-3, 5.9BC)

As a result, the machine and erection cost increases by approx U.5.$395,000
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F.5 Electrostatic Precipitator (One for the main waste gas dust collection and one

for tha room dust coliection)

The principle of the clectrostatic precipitator 1s that between the opposed
collectmg electrode and discharge clectrode, a hagh DC voltage 1s charged to
cause corona discharge so that particles passing through corona ficld are hughly
electnfied, and then the charged particles are driven to the collecting electrode
plate by coulomb force. The particles accumulated on the electrode are removed
by gravity impact rapping system, and discharged to the outside of the precipi-
tator by the flow conveyor and double-cone damper provided below the hopper.

Partly because of the use of sea water for bepeficiation, the content of
alkali metals in the sinter feed becomes high. These alkali metals are compounds
having low sublime points. Therefore, they are evaporated during the sintering
and discharged into the main exhaust waste gas, and there they solidify and
become fine grain dust before reaching the clectrostatic precipitator,

The fine grain dusts, which have little electnic charge, cannot be electr-
fied easily, and they widely diffuse again mn the exhaust wasie gas when they are
diriven to the collecting electrode plate by coulomb force, the dust collection
efficiency is reduced. The electric resistance of the dust derived from alkah
metals is high under the normal operation temperature, which is another factor
of reducing the dust collection efficiency. Further, dust of alkali metals burns
together with carbon dust on the collecting electrode plate, and such burning 1s
apt to cause fatal thermal deformation of the plaie.

Consequently, these matters should be carefully examined when the

design and specification of the electrostatic precipitator are determined.
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APPENDIX - G
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APPENDIX -G Minutes

23rd April, 1980

Minutes of Discussicen Held in Tokyo
about Feasibility Study on Hierro Peru Sintering

Empresa Minera del Hierro del Peru (hereinafter referred to as
Hierro-Peru) and the Feasibility Study Team of the Japan International
Cooperation Agency (hereinafter referred to as JICA) hereby agree to the
following assumptions for the completion of the feasibility study, which
were discussed between Hierro-Peru and JICA on 25th March, 28th March,
and 31st March, 1980, in Tokyo, based upon 'The Record of Discussions
{on Scope of Work)' dated 22nd November, 1979, and 'lnterim Report of
Feasibility Study on Hierro-Peru Sintering Project in Republic of Peru'
dated 6th December, 1979:

(1) Three sets of cyclone equipment only shall be installed for dust
collection at the plant site.

(2) Desulphurization equipment shall not be installed but enough space
for installation of such equipment shall be provided in the design.

{3) Enough space shall also be provided for electro-precipitation
equipment, which may be installed in the future.

{(4) 1In addition to the above items, Hierro-Peru and JICA discussed and
agreed on the assumptions for financial forecasts.

In witness whereof, the parties hereto have affixed their signatures
on 31st March, 1980.

Mr. Luis Remy/V. Mr. Hiroshi Iida

President [ Leader

Empresa Minera del Feasibility Study Team

Hierro del Peru Japan International Cooperation
Agency
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