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{. Technical propositions for site selection

Regarding the site sclection for the construction of the new integrated
steclworks, the Vietnamese side reduced the number of proposed sites by
the site selection criteria presented (during the first site study) from 10 to
3 (actually 4). A ficld survey was conducted by the Japanesc group at
cach site during the sccond site study.

As is shown in Table 5-1, four sites have been comparcd from both the
short-term viewpoinl of initial investment amount ctc., and the long-tcrm
viewpoint of itcms represented by the cost of raw material and product
transport.  The results have indicated that in the case of short-term
viewpoint, all sites except Dung Quat, which is disadvantageous in terms
of land development and harbor construction, have shown no difference,

while from the long-tcim viewpoinl, there are no significant differences
among the four sites.

Following the result, the Victnamese side selected Mui Ron in Hatinh
Province during the third site study as the site for the construction of the
new integrated steelworks.

Prior to the fourth site study, however, VSC requested a re-study of the

Dung Quat arca. The re-study of Dung Quat was conducled 1n the [ifth
site study.
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t. Steel supply

Quantity of steel products supplied lo Vietnamese market in 1992-1996 is shown

in Table 1-1.
Table 1-1  Total steel supply 1o market
{(Unit: 1,000t)
Company 1992 1993 1994 1995 1996
Domestic |VSC 190 230 270 370 450
Fproduc{s IVs it 0 0 0 400
Other companies 30 50 90 120 150
Sub total 220 280 360 490 1,000
Imported products 320 540 630 610 300
Total supply 540 820 990 1,100 1,300

Source: VSC, JV companics

2. Steel demand

Total steel demand in Viet Nam in 1992-1996 is summarized in Table 1-2.

‘Table 1-2 Totatl steel demand

Year

1993

1994

Unit: 1,0001)
1995 1996

Demand

820

990

1,100 l 1,300

———1

Steel demand by steel type in 1996 is summarized in Table 1-3.
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Table -3  Steel demand by steel type in 1996

(Unit: 1,0000

Non-flat stecl Flat steel
Steel type Demand Steel type Demand
(1) Bar 470 {1) Plate 58
(2) Wirc rod 300 (2) Hot rolled coil/sheet 48
(3) Rolled scction | 140 (3) Cold rolled coil/sheet 65
(4) Welded section 0
(5) H-D galv. 128
(6) EG galv. 11
{7) Tin plate 40
(8) Welded pipe 40
Total 910 (70%) Total 390 (30%)
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Section 2  Projection of Future Steel Demand in Viet Nam
(Macroscopic Projection)
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General

In gencral, when the steel demand (Apparent stecl consumption/capita) in a
counlry exceeds a certain level, it shows a clear relation with its GDP/capila
figure. At present both indexes in Viet Nam are not high enough to show this
relation, so steet demand projection was carricd out in relation to the projected
GDP growth rate.

Projection of GDP growth rate

The actual and expected GDP growth rate until 2000 is shown in Table 2-1.

Table 2-1  GDP growih rate
(Unit: %/y)

Five-year Plan Planned GDP growth rate Actual GDP growth rale
Total GDP |Manufacturing | Total GDP | Manufacturing
Industry Industry
1991-1995 Five-year Plan 55-65 75-8.5 - 8.2 13.3
1996-2000 Five-year Plan 9-10 14 - 15 - -

Source: General statistical office

Through discussion with the governmental agencies and VSC, the GDP growth
rate after 2000 is considered to be 8-9% p.a. during 2001-2005 and 7-8% p.a.
during 2006-2010. These figures arc used for the projection of GDP growth
rate after 2000.

Projection of stecl demand
For projection of steel demand, two cases are faken:

1) Base case (most probable case)
The Growth rate of steel consumption for 1996-2000 is assumed to be 16%/y.
After the year 2000, it is projected to be lower than those of the prececding
years and is assumed to be 12%[y on average from 2001 through 2005.
When annual production quantity comes o a certain level, the growth rate
usually declines, and the growth rate will drop further again to 9%/y on
average during 2006-2010.

2) Optimistic case (maximum case)
In this case, average growth rales are sct 1o be 10-25% higher than those of
the Base ¢ase.
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In Tablc 2-2 and Figure 2-1 the projection of stee! demand up to 2010 for
both cases are shown.
1) Base case
2) Oplimistic case

: about 6.4 million tonfy
: about 8.3 million tonfy

Table 2-2  Projection of stee!l demand up 10 2010

By this projection, stecl demand in 2010 will be

Casc Average growth rate (%/y) Steel demand (1,000t)
1996-2000 [2001-2005]2006-2010] 1996 2000 2005 2010
1) Base case 16 12 9 1,300 | 2,350 | 4,150 | 6,380
2) Optimistic case 20 15 10 1,300 { 2,700 | 5,200 | 8,340

Projection of flat products quantity

With the modernization and indusirialization of a country, the ratio of flat

products demand to the lotal steel demand of the country rises.

In most

industrialized countries including Thailand, these ratios are ranging around 50 to
In Table 2-3

60%, and in Viet Nam it is assumed it will go up to 55% in 2010.
the projection of the flat products ratio and its quantities are summarized.

Table 2-3  Projection of flat producis falio and its quantity

Subject 1996 2000 2005 2010
Flat products ratio (%) 30 37 40 55
(1) Base case {1,000t) 390 870 1,910 3,510
(2) Optimistic case {1,000t) 390 1,000 2,390 4,590
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Year
Figure 2-1 Macroscopic projection of steel products demand
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Section 3. Steel Demand by Industrial Sub-sector
(Microscopic Projection)
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Steel demand by industrial sub-sector (Microscopic projection)

The microscopic projection in terms of steel demand quantity, steel type, steel
grade, size, ctc. for the following industsies was conducted with certain
adjustments by macroscopic projection for some industries:

- Building consiruction

- Infrastructure

- Capiltal investment ficld
- Shipbuilding indusiry

- Automobile industry

- Houschold appliances

- Canr industry

- Containers

- Machine tool
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Section 4 Projection of Steel Demand by Steel Type
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1.  Projection of steel demand by steel type

Based on the macroscopic and microscopic survey of the present and future
industrial structure in Vict Nam, as well as the case of neighboring countries,
future demand by stecl type in Viet Nam is projected as showan in Table 4-1 as the

Base case.

Table 4-1 Demand projection for Base case
(Unit; 1,0001)
Product 1896 2000 2005 2010
Non- Bar 470 Fi0 1,190 1,520
flat Wire rod 300 440 600 770
producis|Section 140 270 450 580
Sub total 910 (70%) [1,480 (63%) (2,240 (54%) 2,870 (45%)
(% of non-flat steel) (1,010) (1,640) (2,490) (3,180}
Flat Plate * 58 93 239 473
products|Hot coil/sheet ** 48 195 501 994
Cold coi!/sheet 65 177 454 839
Galvanized sheet 139 228 388 0659
Tin plate 40 65 38 125
Welded pipe 40 112 240 360
Sub total 390 (30%) | 870 (37%) (1,910 (46%) |3,510 (55%)
(% of flat stcel) (430) (970) (2,120) (3,900)
Grand total *** 1,300 2,350 4,150 6,380
(1,440) (2,610) {4,610) (7,080)
* : Plate : thickness = 6.0mm

** - Hot coil/shcet : thickness < 6.0mm
*** : Figures in parenthesis show crude steel base.

Present area-wise steel demand ratio is as follows, and is assumed to be

vachanged in 2010.

North area Central arca South areca Total
0% 5% 65% 100%
Source: VSC
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Part 3 Applicable Process
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Section1 Raw Materials Sources
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2.1

2.2

Preface

This scction is aiming at clarifying which materials are recommendable for
the New Integrated Steel Plant from the viewpoint of long and stable raw
matcrial supply taking the present situations of domestic raw material
sources and foreign sources into consideration.  As a result, this refers to
reccommendable iron making process for the New Integrated Steel Plant.

Iron sources

The following is the comparison of the malcrials able to be used in Viel Nam
as a source of iron for iron and stecl making process.

Iron ore

There is no realistic prospect of utilizing any known domestic deposit as a
possible feed material for a large scale steel plant for the reasons scl out in
Section 1, Part 2, Chapter II.

Scrap

The generation of domestic scrap in Viet Nam is very small.  In 1996 il was
approximately 300,000 tons. The quality of this scrap estimated by a
visual inspection at site is poor from the point of view of steclmaking.

It is possible to extrapolate the amount of future gencration of scrap from
the present tevels and this is shown in Table 1-1 which shows the forecast
about the fulure scrap generation according to the optimistic assumption.

From this extrapolation it can be seen that domestic generated scrap cannol
become the main iron source of raw material for a large scale steel plant in
Viet Nam in the near future,

From Figure 1-1, Figure 1-2 and Figure 1-3, it can be seen that:
all ASEAN countries are importing scrap and it can be anticipated that the

gap between domestic supply and demand in cach country will become
even larger in the near future;

b) scrap exports from the large exporting countries is not increasing; and

<)

scrap prices arc not stable.
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From this it can be concluded that the supply of scrap in ASEAN is very
tight and this situation is likely to continue for the foresceable future.

Forecast of absolete scra

Table 1-1 p generation
Year Accumulation ofjApparent stcel|Obsolete scrap
sicel products consumplion  [gencralion
] { {
1992 8,350,000 540,000 214,000
1993 9,090,000 820,000 227,000
1994 9,910,000 990,000 248,000
1995 10,900,000 1,100,000 273,000
1996 12,000,000 1,300,000 300,000
2000 20,380,000 2,700,000 509,000
2005 41,080,000 5,200,000 1,627,000
2010 75,936,000 8,340,000 1,898,000
Assumplion for the calculation in the table
- Scrap generation in 1996 is 300,600 tons
- Ratio of scrap generation against accumulation of sieel
products is 2.5 % (higher value over the world).
- Demand is to be the domestic consumption
- No export of iron or products made of iron or steel
[ROn e e m e e o e e e e e e e e
vy
&
g %
H §
5 2000 hid =
4
1995
3
2
1 1995 2000
oL ol ol
Phﬁp!m% Singapore

Figure 1-1 Demand and supply of ferrous materials in ASEAN countries

{Ferrous material=scrap+sponge iron+cold pig iron)
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Figure 1-2 Net scrap export from main export countrics
*1:Net export =Exporl-Import
*2:EBurope=England+France+Holland+Germany

=]
3
¥
3
E

g3ydgegzgge 9'?223932 g egeaa_‘aéseaéasie
SR EEFE RS RS SRS R L R DR DR R R R R R RS

Figure 1-3  Transition of scrap price ( HMS No.1 scrap composite in U.S.A.)
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3.

3.1

3.2

4.

4.1

Fuel sources

The following is the comparison in Viet Nam of the fuels possible to be used
as a source of fuels for the iron and steel making process.

Natural gas in gas reduction processes

Present reserves of nalural gas in Viet Nam are not abundant. (as
mentioned in Section 1, Part 2, Chapter ) They are not large enough to
be used as fuel source over a long period. In addition the present plan is to
use the available reserves for electricity generation. The importation of
natural gas for sicel making is not a realistic option because of the high
cost of transportation and world reserves are forecast probably to be
exhausted within the next cenlury.

Coking coal in blast furpaces

Viet Nam has very large reserves of anthracite which cannot be used for
cokemaking. The deposits of coking coal are not so substantial and proven
reserves of coking coal will nol incrcase due to the fact that cxploration is
limited because geological information is not positive.

World coal scserves arc substantial.

Conclusion
Conclusion from iron source

There is no realistic possibility of using domestically generated scrap or
domestically mincd iron ore as the main source of feed to a large scale steel
plant in Viet Nam.

It is rccommended that imported iron ore is used as at present around 450
million tons per year of iron ore is traded worldwide, reserves are plentiful
and the price has been stable over a long period.
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4.2 Conclusion from fucl source

Viet Nam has insufficient natural gas and coking coal rescrves to usc a fuel
for a large scalc steel plant. It is therefore not possible to use a domestic
fuel.

The only long term viable possibility is to develop a blast furnace based
plant using imported coking coal of which there are abundant worldwide
TESEIVes.

If a new technology becomes available using anthracite of which Viet Nam
has abundant reserves, and is proven, then that process could be
introduced.

Coal reserves over the world are shown in Table 1-2 for reference.
Provided that all coal production comes from biluminous coal or anthracite
recoverable reserves coal will be avaitable for the next 140 years. The
perceatage of coking coal consumption 1o total coal production is
¢stimated to be very small at about 15%. On the other hand, the percentage
of coking coal reserve to coal reserve of bituminous and anthracite is
estimated 20 % or more. This means coking coal will be availabic longer
than 140 years. Technology (o utilize soft or poor coking coal has been
developed lo prolong the life of coking coal.

Table 1-2 Coal reserves over the world (based on the data in 1986)
Coal Reserves{billion 1} Coal

produciion
(bitlion t/y)

Sub bhituminous /
brown coal

Biluminous/
Anthracile

Country

Geo'! [ Pro'? | Rec'? | Geo®! |Pro’?| Rec™ ]
U.S.A 696 238 132] 874 206] 132 0. 86
Australia 536 19 217 230 42 18 0. 19
U.S5.§8.R. 2,299] 136] 10913,203] 157 136 0.32 ]
China 2,311 611 99| 427 127IN.AL¢ .23

i

Others 1,073} 355] 1474 297 195] 112 0.96
World 6,935[ 1, 387] 514]5.031 726/ 118 3. 62
folal B

Note: Abbreviation .
Geo.'zGcologkalreservc,Pro 2=Proven reserve,
Rec >=Recoverable reserve,
N.A. *=not available.
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Section 2 Ironmaking Processes

Name of Projecl: Final Report
Master Plan Study on the Development of Steel Industry in the Sociatist Republic of Viet Nam

JICA/Nippon Steel Chapter Pant Scction Page
Date: Feb 17, 1998 Rev.: it 3 2




JAPAN

INTERNATIONAL

COOPERATION

AGENCY

(."Cf\)

1. Introduction of iron and steelmaking routes
2. Seclection of iron and steelmaking processes
2.1  Sclection of representative processes

2.2 Delail process flow of represcntative processes

3. Evaluation of representative proccesses
3.

Contenis

Preconditions for investment cost and molten steel cost calculation---9

1
3.2 Evaluation of representative processes
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1. Introduction of iron and stechinaking routces

The steelmaking routes are shown in Figure 2-1,
There are mainly four routes.
- Blast furnace - Converter
- Direct reduction - Eleciric arc furnace (EAF)
- Smelting reduction - Converter
- Eleclric arc furnace
Sach iron and steclmaking process is explained in Appendix.

r 2 Sclection of iron and steelmaking processes
2.1 Seclection of representative processes
(1) Process routes for iron and steclmaking process

Four routes for stcel making process are classified as follows.

Route A : Blast furnace - converter

Route B : Direct reduction furnace- electric arc furnace

Route C : Smelting reduction furnace - converler

Route D : Electric arc furnace
Among four routes, the route B and route € have many processes.  The
representative process needs to be selected in cach route.

(2) Representative process selection of route B group and route C
! The results which are compared with various points of view arc shown in
Tables 2-1 and 2-2.
The representalive process is as follows.
Route B : MIDREX - electric arc furnace process
Route C : COREX - converter process

2.2 Detail process flow of representative processes

The material and gas flows arec shown in Figures 2-2, 2-3, 2-4 and 2-5.

Name of Project: Final Repost
Master Plan Study on the Development of Steel Industry in the Socialist Republic of Viet Nam

JICA/Nippon Stecl Chapter Past Scction Page
Date: Feb 17, 1998 Rev.: i 3 2 i




[ ¢ € it
afeq uondag  wed J9udey)

S[PLI21ZW SAOWSNLISY SNOMEA WO 2215 PInby Sunfew Jo 9In0k $53301d  1-T a3

. ‘ . \ nOovo._:un._anu 1
0091 Qorl coZ1 0001 008 009 e 4 002

Y T ¥ 4 T ] T

apiqued
Pouod|

Suuyey

- —

K} uc_a_u&._ dedsg

(Q cumomv Aunyeway

Am cinoR) ‘
$59204¢

opige

(g 2oy
uonRONpaL
you(

(v swnoy} .
sorUINY

ise|g

(0 @wnoy)
| uoijonpad
Auizpwg

(%) voqieD

(%) w2 ixQ




JAPAN INTERNATIONAL, COOPERATION AGENCY (JICA)

Table 2-1 Representative process selection of route B group

Gas based Coal based
MIDREX | HYL-INl FINMET | roncarbide | SI/RN | FASTMET
{ormer ]
FIOR ]
Status Industrial Industrial Industrial Industrial Industrial Pilot scale
Test
{ron source Pellets Pellets Fines Fincs Pellets Fines
Lump Lump Sizesinter | Size: Lump
{eed 0.1-1mm
Fuel source Natural Natural Natural Natural Coal Coal
£as gas £as gas
! Pressure Atomos- 5 11-12 03 Atomos- Alomos-
(kg/em®) pheric pheric pheric
Typical plant 1,000 1,000 FINMET: 320 150-250 450
capacity 1,000
(X10" tonsfy) FIOR:400
Plant installed 39 13 1 1 8" 0
(modules)
Total capacity 20,010 6,370 400 300 1,320%* 0
installed
(X 10 tonsty)
Selection | [ 1 | I H
evaluation” Themost |Less plants | Few Few Small Under
spread than industrial industrial | scale plant | develop-
, ! Process MIDREX | plants plants ment
Representalive O
process o

* I : Representative process
Il : Nextrepresentative process
Ml : Notmature
* o SL/RN plants of production over 150,000 tonsfy
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Table 2-2  Representalive process selection of route C group
DIOS COREX ROMELT
Status Pilot plant test Industrial beginning Pilot plant test
"89 Starl up
Iron source Fines Pellets Fines
Lump
Fuel source Nen-ooking coal Non-coking coal Non-coking coal
Pressure 19 20 Atmospheric
(kg/enr’)
Typical plant capacity 1,000 600 350
(X 10° tonsfyear)
Plant installed 0 2 0
{modules)
Total capacity installed 0 900 0
(X 10" tons/year)
Sclection evaluation” i | 1]
No industnial plant Few indusltnal plant No industrial plant
Representative process O
* 1 ! Represcntative
I © Nextrepresentative
I Notmature
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

Production : 3,000.000 vy molten steel

—-———  Material {Unit : kg per molten steel 1,000kg)
'''''''''' Gas & oxygen{ Unit : Nm? per molten steel 1,000kg)

(220-dry) (1.420-dry) {230-dry) {(540-dry) {400-dry)
Lump Fine Non- Coking coal Additives
[ron ore Iron ore coking coal
(90 (100-dry)
Serap . AN AN AN (300-dry)
! {170-dry)
_ﬁfw e e
l v \L
Sinter Coke 1
> COG
machine oven
(1.650-dry) (500-dry)
{170-dry) (%0-dry)
{ /
Qxygen Slag
SEALVN Blast furnace — |
R T Z»> BFG
! Air - 2200m® x 2
(590)
14 leini
(60-dey) ime ecalcining
plant
Y
Oxygen ] Converter | ... > 1DG
(50Nm?3)
150 theat x 3
{1,000)
Figwe2-2 Blast furnace - converler process
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JAPAN INTERNATIONAL COOPERATION AGENCY {JICA)

Produc tion: 3,000,000/ m olien sleel

Material ( Unit : kg per Molten Steel 1,000kg )
---------- Gas or Oxygen (Unit: Nm® or Mcal per Molten Steel 1,000kg)

(11,000141)
Steel Scrap Ir(;:al(')é;dc Calcined Lime
Natural Gas +
3
______ MmN Direct Reduction Plants
™1 (2.4 million Vy) (10 ~dry)
3,8300t-DRI1/d x 2 Units
(270 -dry) (800 —dry)
- 0 the_r_
(30 -dry) l l L Additives
\AAAAL
Oxygen Electric Arc Furnace
I P
(SNm") 150t/heat x 4 Units
5 !
f v ’
: Ladle Furnace
Veermoanen . ] }
Rettm Scrap 150t/heat x 2 Units
! Y
t,000kg) Slag (100kg)

Figure 2-3  Material flow of Midrex DR - EAF process
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

Production :

3,000,000 t/y  molten steel

Material (Unit : kg per Molten Stecl

1,000kg)

Gas &or Oxygen{ Unit : Nm3 per Molten Steel  1,000kg)

(1,450-dry) (1,000-dry) (420-dry)
Iron Ore Non coking coal Additives
(90)
Scrap Fine Ore
(1,430-dry) Lime Calcining
Plant
Lump
Ore {190-dry)
20-dr
( v (40-dry)
COREX Plants ™ Slsg
Oxygen .- > 1 >
(570Nm?) 2,000 /d/Unit X 5 Units [-" | " > COREX-Gas
(993)
LAY
- Slag
Oxygen Converter >
VBN > LDG
(60Nm?) 150 Uheat X 3 PR~
{1,000}
Figure2-4 COREX - converter process
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

Production : 3,000,000 t/y molten steel

Scrap | Blast Purnace ©  : DR process |
Processing o e B
: Cold Pig Ironi :Mot Metal: | DRI
(3.3 x10°/y) |Scrap Preheater ‘
CaO(= 3{Ikgﬂ)—]——> EAFx4 —  Electric Power (=370 kWh{t)
Ca¥Fy( ) 120t/ht — Oxygen (=30 Nm’jt)
—— Carbon (=12 kg/t)
Ferro Alloy( = Skgfty— —  Aux. Fuel (= Nm’ft)
—————>  Slag
Ca0 +Al (= kg/l‘j:l") LF x4 Electlic Power (=50 kWh/t)
Ferro Alloy(*= Tkg/t) —  Ar{or N;) gas (= Nm*/t)

Yacuum Degasser

(3.0 x10°/y)

Figure 2-5  Matcriat flow of EAF process
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

3. Evaluation of representative processes
3.1 Preconditions for investment cost and molten stecl cost caleulation

The basic preconditions for investment cost and steel cost calculation arc
shown as follows.

(3) Production scale : molten steel 3 million tons/ year
(b) Green ficld basis

(¢) Investment cost:
Ironmaking plants ( including the raw material yards)
Steelmaking plants  ( not including the continuous casting plants)
Oxygen plants
Power plants

(d) Unit price of main materials are shown as follows.

Unit Case A Case B
(Close to Viet | (Other
Nam condition)
condition)
Natural gas $/MMBTU 3 1.5
Scrap $1 170 120
Power $/kWh 0.08 0.04

{(¢) Molten steel cost
Include fixcd costs( including the investment costs) and variable costs (the raw
materials, fuels, etc.)

3.2 Evalvation of representalive processes

The investment costs, molten steel costs and evaluation table are shown in the
following pages.

{a) Summary of domestic raw materials
- Coal : The targe quantity production of anthracite at north region of Viet
Nam. Coking coal supply is impossible because of the present
production and poos amount of deposits.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

(b)

(d)

(e)

(N

- Natural gas : In case of central or north region for the integrated
steelworks, il is impossible to procure cheap and large
quantity of natural gas.

- Scrap : Insufficient supply of the domestic scrap.

- Iron ore: Developing the Tach Khe iron-ore deposit, but the feasibility

study has been suspended.

Blast furnace - converter process

- The most popular and technologically cstablished process
- Necessary of importing coking coal

- Import or Tach Khe deposit for iron ore

- Possible for integrated steelworks process

Direct reduction - EAF (Elcctric Arc Furnace) process

- The second share in iron-steel making process

- Difficult of adopting dircct reduction process in the region of high price
and small quantity ratural gas production.

- Possible of adopting direct reduction process in the south region of Viel
Nam

Smelting reduction - converter process

- No nced of coking coal but restriction for coal quality, equal to no-coking
coal.

- Need of agglomerated or lump iron ore. Import or Tach Khe deposit {or
iron ore.

- Maximum plant scale : 600 thousand tons/year.

- Two industrial plants in operation.

EAF
- Need of high quality scrap.
- Necd of sufficicnl power supply source.

Investment cost & production cost
- Investment cost : SR > BF > DR > EAF
- Production cost (molten steel) : BF < SR < DR < EAF

It is difficult to select the Direct reduction and EAF because of natural gas and
scrap condition. The Smelting reduction (COREX) - converter process has
expericnced only 2,000 tons/day, however, the new integratcd stecl works
neceds more than 13,000 tons/day of pig iron.

-Namc of Project: Fina} Report
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JAPAN INTERNATIHONAL COOPERATION AGENCY (JICA)

The Blast furnace -converter process should be selected at the moment.
But the iron making process sclection should be restudicd considering the

available process technology and up-dated information of raw materials and
fuels tn Viet Nam at the later stage in future.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA}

Section 3 Steelmaking Process

Name of Project: Final Repont
Master Plan Study on the Development of Steel Indusiry in the Socialist Republic of Viet Nam

HCA/MNippon Steel Chapter Part Section
Date: Feb 17, 1998 Rev.: i 3 3

Page




JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

Contents

1.  Study of applicable steclmaking process ----------semmrrorommoomaensoooomomemeess

Steel demand and production quantity -------r--r-omeomciommro oo o
1.1.1  The characteristics of flat product ---memrmmoomommmmmoomem o mmm e
1.1.2  The characteristics of non-flat product ----------------mmommommmrommmmoomm oo

1.2 Steel grade and applicable steclmaking process --------------o-oosormmooo-es
1.2.1  1ron source seleCtion -------osrmrmomme oo oo oo e
i.2.2 The characteristics of steel making process «---------o-occorm-oooonnee R
1.2.3  Comparison of refining process -------=-=-ssssrommomsoomorrsmommos oo
1.2.4  The steel grade vs. an outline of stechmaking process ----------=r-=-omeemee

1.3 The applicablc slab continuous casting (SL-CC) process ---------m--eroono-
1.3.1 The outline of continuous casting/hot rolling processes --------------o----

1.3.2  Selection of conlinuous casting ProCess-«---r----=r---ccorrmmmmmmmmmeemaeeoos
1.3.3  The thickness of Slab ----csommmmmmmmme oo e

1.4 The applicable billet continuous casting (BT-CC) process ----------oo-ooo-

1.5 The summary of applicable steelmaking plant for the ISW -------ovomonoo

Name of Project: Final Report
Mastes Plan Study on the Development of Steel Industsy in the Socialist Republic of Viet Nam

HCA/MNippon Steel Chapter Part Scciion Page
Date: Fcb 17, 1998 Rev.: il 3 3







JAPAN INTERNATIONAI. COOPERATION AGENCY (JICA)

1. Study of applicable steclmaking process

1.1 Stecl demand and production quantity
Table 3-1 shows the product mix which shall be produced in the new integrated
steelworks (NISW).

Table 3-1 Demand by steel grade produced in NISW

Steel prade Production
Final Production (Slab})
x10%/y
Flat Hot coil/sheet [Hot rolicd coil 340
Skin passed coil 400
As rolled hot coil 700
Hot rolted Hot rolled sheet/plale 360
shect/plate
Cold Pickled coil 200
Cold rolled coil/sheet 700
Surface coated |Galvanized sheet/coil - 200
| Tin plate 100
. Sub tolal 3,000 ( 3,225)
Neon  |Billet 1) Wire rod 310
Flat 2) Bar 610
3) Bar section 180
Sub total Billct ( 1,100
Total { 4,325)

1.1.1 The characteristics of flat product
The main product is for construction use of houses and factory, commercial
grade steel.
- The demand for high grade stcel as ovter panel of automobile use is very
low, the process doesn’t require so sophisticated process at 2010 year stage.
- NISW shall have provision to apply the processes for high grade steel.
- Application for many kinds of steel grade is required.

1.1.2 The characteristics of non-flat product
- Main product is commercial grade steel for construction use, it does not
include high grade steel as high carbon wire, high atloy steel, cte.
- The caster shall be of high productivily, and of low cost machine.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

1.2 Steel grade and applicable steelmaking process

1.2.1

1.2.2

1.2.3

Iron source selection

The source of iron is discussed and the BF/BOF process is sclected in the
preceding scction from the viewpoint of encrgy and raw materials
availability.

Espccially, the EAF process is not adopted, because of difficulty of scrap
procurement in the world, The concept of scrap availability is shown in
Figure 3-1.

The demand of scrap becomes larger than the supply herein after, especially

the high grade scrap shall be in short supply, because the increasing mini-
mills use them for flat production,

The characteristics of stecl making process
The outline of EAF and BOF process is presented in Appendix.

Comparison of tefining process
Table 3-2 and Table 3-3 show the comparison of the main refining process.

The EAF/Scrap process has disadvantage of [N] content, and residual
element (tramp element).
The DRI/Scrap/EAF is rather improved on the aforesaid weak points, but

the DRI is not available duc to shortage of cnergy as natural gas in Viet
Nam.

The BF/BOF process shall be adopted 10 the NISW.

This process is suitable for the high grade steel which is not produced at the
first stage but will be produced in future.

Table 3-2 Auainable levet of each steel making process

Process [Nllevel | Tr-EL [P)-level | [S]-level [Inclusion
(before Cu+10Sn

. Tap)

unit ppm %

BI(& Corex)—BOF 10~20 | 0.02~ Same Same Same

l)ﬁ/]ﬁi ------- lEAF?i?“‘T 20~-30 0.02~ Same Same Same

e ) fevel level level

level level | level

 Note: *1 by VAl in Iscor Vanderbijipark woirks

--------- FEAF/LF 60~100] 0.30~ Same Same Same

fevel level fevel

Tr. El: Tramp Elements

Nazme of Project: Final Repon
Master Plan Study on the Developmient of Steel Industry in the Sociabist Republic of Yiet Nam

~HCAMippon Steel | Chapter Parl Section Page
| Date: Feb 17, 1998 Rew.: Ml 3 3

2




JAPAN INTERNATIONAL. COOPERATION AGENCY (JICA)

Table 3-3  Autainable hi-grade steel quality of cach steel inaking processcs

~ Note:  O:Possible as required guality A\ :Possible but restricted X :Impossible

1.2.4

1)

2)

3)

Process Tr- D¢ [N] [De [C] |De [S) {De [P] [De [H]
Ll

A) BF---D[S]---BOF---CAS----CC | O O |4 o |[O X
B) BF---D[S]---BOF----D-gas--CC | O O O O O O
C) DRI------BAF---LF-cccreeeee cCc | O A A O ) X
D) DRI------BAF---LF--D-gas--CC | O A 1O 10 A O
E} Scrap--—--EAF---LF-cooo oo cC | x X A O O X
F) Scrap----EAF---LF--D-gas---CC | x A O O O O ]

Tr. El: Tramp Elements, De[N}: De-nitrogenization,

The stcel grade vs. an outline of steelmaking process

Table 3-4 shows the steel grade and steelmaking process of BF/BOF process.
The BOF process is consisted of three processes in general, and the required
functions and cquipment are as follows.

Hot metal pretreatment:

The desulfurization treatment is applicable, because the LD converter process
is not efficient for desulfurization.

LD converter:

The combination blowing method {the oxygen gas from the top and agitation
gas from the bottom of converter) is applicable.

Secondary refining:

Af the first stage, a simplified ladle refining is applicable.

Al the time of the commencement of plate and ultra low carbon stcel
produclion, the introduction of degassing process will be planncd.
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(unit; x10°1/y)

IS Supply & demand of scrap at the year 2000 in Asia

Year 1994 2000 Coutry
a) Scrap Import 12.6 17.15 to China, ASEAN, Taiwan,
Korea, India
b) Scrap export (Capacity) from U.S.A., Japan, LC,
12.6 1.1 Austraria, CIS
¢l Balance a)y—hy 0 A 6.0

5) In 2000, impotting quantity of Asia increase, and exporling capacity
o Asia decrease.

Scrap balance Irends ta be sholage

The high quality scrap for flat produets is much little.

( Approx. 25% (in casc of Japan) is  prompt scrap)

6) Viet Nam requires (201G year) :

1) The high grade scrap for flat products
: approx. 3 x10°vy

2 The low gradc scrap (obsclete) for non

fat products  : approx. 2 x10° 1y

Price up and instability

2) The mini mill projects in the world

a) Project number of process

Thin Medium  |Total
slab slab
chration 11 2 13
Contracted 9 6 15
Planning 6 2 8
Total 26 16 36
b)Projected number by arca {'95)
Ameri- |Burope lAsia  |Total
ca
chration ) 2 2 13
Contracted| 8§ 2 | 5 15
Planning 4 2 2 8
Total 24 G 9 36
Total production papacity = Approx. 36x10° vy
Production by mini mill is increasing.
Prompt scrap shall be more required.

Flat product by EAF
nceds high grade scrap.

Flat product by the method of Importing scrap.” EAF is difficull .
{ Usc of DRI etc. is necessary.}

Figure 3-1

The possibility of scrap procurement

Necessily of high quality scrap increases
in export countrics as USA.

/

Mini mills require DRI, IC,
ctc. (virgin

iron).

Scrap gererztion {(M-icn)

50
45
40
35
30
25

3) The estimation of market scrap genetation(in Japan)

1| BObsotete scrap) | S N .
. ¥
|1 OQuality scrap | 1 N —
g T TR b —i
B T YU O DN SN T B e B :
N — 11 6.5
i VLR B HTH
B
T IR EEEE AT
“-q,lg,gg,.“"E,I 9’;.,7]21“ i ]|
B 1 i __P_ _7—’k7—_ 1T
i1 'k . [f 3. 3
WLelk
<> — | (3.3 -t ar = i~ Lrs] (=21 < - o~ ey <
g ) ol (=] o o7 Rl 'w wy = @n o (=5} o CDD
— Year =

The generation of obsalete scrap increases, but quality

serap does not increase (approx.  25% of total serap).

The trend is assumed in the
matuved countries(USA, EC).

™
-

¥

4)  Steel grade and scrap qualily required

Indicates maximum percent(%) of Cu, Ni, Cr, Sn
Source : J.W.B. Associales

010

0.00

Residual Leve b (Tr-ED)

No~1 Bundlel

Xo-1 Heavy!

:
i ! .
-
Shredder Lo —______TM
— T
ig iron T

0-2 Bundiel

No~2 Heavy l

P
h

L

_ Grade of Scrap

Chapter
I

=’y
Usn
Oge
By
EJ(‘U A s .
ttainable stecl grade
Standard pipe and 1ube
¥ Galvanized sheel
8'33 » Special bar qualily
0.3
Cormercial guality sheet
0.2 » Cold drawing.
Cold healing
0.10
Deep diawing shecel
Tinplate,
= Fire wire
=
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S
A
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JAPAN INTERNATIONAL COOPERATION AGENCY {(JICA)

1.3

1.3.1

b)

The appticable slab continuous casting (SL-CC}) process

‘T'he outline of conlinuous casting/hot rolling processes
The feature of thin slab process, medium slab process and convenlional slab
process are described in Appendix.

Selection of contlinuous casting process

The following processes arc compared:

(D Thin Slab Direct rolling (DR) Process (TSP)

(@ Mcdium Stab DR Process {MSP)

@ Conventional Slab with conditioning Process (CVP) .

Where, “DR” means directly connected the conlinuous casting machines to the

hot rolling mill without slab cooling and conditioning.

The comparison of cach process is described in Table 3-5 and Table 3-6.

On the production capacity  (Sce Table 3-6)

- The existing plants of TSP, MSP are approx. 900~ 1,000 x10%t/y/strand.

- The production capacity of the new integrated stecl works in Viet Nam is
approx. 3,500 x10°t/y. It requires three or four strands of casting
machines.

The construction of TSP, MSP shall be ( 2 str. CC't 1 Hot } x 2 modules.

- In the case of CVP, it requires 2 or 3 strands CC -+ 1-Hot strip mill.

Construction cost
In the casc of CVP method, the cost of Continuous Casting Machine (CCM)
is a little high, but the total cost including hot-strip mill is not so high than
other cases.

Slab imporling: in case of comstrucling hot sirip process prior to up stream

Processes

- Impossible to import the thin slab from the world markets

- Reheating furnace shall be required for imported slabs.

- The wide reheating furnace is necessary (usually less than 15m wide)
Example: 100 mm thick, Stab leagth approx. 23m, width tm, weight 18ton

Quahly '

The TSPs, and MSPs are not actually adopted for’ the high steel grade such
as tin plate, deep drawing quality as car outer door plate.

- TSP, MSP arc the processes which have developed for mini mills to
produce commercial grade quality steel by low investment.

- DR processes (as TSP, MSP) are impossible to condition the slabs of
itregular operation.  Conditioning is nccessary for high surface grade stecl
as Tin plate and steel sheet for automotive use.
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f)

2)

b)

1)

1.3.3

- There are some information that the quality is getting to better by using
parallcl and thicker mold, it shall be confirmed in these few years (these
plants have just started recenily).

All kind of steel grade will be produced by the Integrated Steel works.

- Al the beginning of production, small quantity of high grade steel is
imported, but in the future, all kind of steel grade shall be produced.

- The selection of TSP,MSP is impossible to remodel to the CVP process in
the future,

Reheating cold slabs

- In TSP, MSP, it is difficull to reheat cold slabs which have been stocked in
the yard, because these pracesses take the DR process using tunnet furnace.

- CVP mcthod is possible to handle such slabs, because the walking beam
type reheating furnace is normally used, which is [lexible 1o heat up.

(Hot rolled ) plate thickacess is restricled.

- As the plate for shipbuilding requircs the reduction ratio of more than 3~4,
the slab thickness should be more than 100 ne (Plale thickness is assumed
16~30 nn).

The development status of technology of processes

- As TSP/ MSP are new technology, it is not clecar whether the process can
be applicd for high grade stee! and big capacity production (3.5 x 10°/y) in
the world.

Caonclusion;

Convenlional CC-Hot Process is recommendable,

- The outline of plant construction
- Approx. 200~250 mm thick slab caster, with conditioning facilities
+ WB (walking beam) type reheating furnace, rougher milt, and finishing

miil

The thickness of slab

Although detail study is nccessary, the popular thickness of 200~250 mm will
be sclected.

It is easy 1o get such size of slab at the world market, during Step-1.
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Case

Process

Typical process

‘Type of Process

I

Thin Stab - Direct Rolling
No conditioning  (TSP)

Medium Thick Slab - Direct Rolling
No conditioning  (MSP}

Suitable Works.

Works : Raw material

"D 18P 1 M-Demag J@ CSP: SMS

" (D Conroll:VAI @ SMI Process

H ” T = " Ty

M1, M2
Conventional - Direet Rolling~ Hot Charge Rolling
With conditioning (CVP)

Many makers (Demag,Concast, VAL, Danicli--)

Mini-Mill : Scrap(DRI}-EAFE

Mini-mill : Scrap{DRI)-EAF

lnlcgrmcdﬁslccl llmaki_iig;_ works : Iron ore — BI/BOF

Arvedi, Posco

* Mainly commercial grade,
_+ Compact process is aimed

MC. LC(Plate— Restricted). peritectic
* Improving surface quality by thicker slab,
parallel mold. EMS(Elcctro Magnetic Stirier)

Works in operation{examplc) Nucor (USA), Armco{Mansficld) BHP/North star, Trico Sicel Almost illlééfﬁl(:d works adopted
(Kwangyang) Hambo(KOREA) - I
Produciivity 0.9~ 1.0 1y Str. 1.0~ 1.3 x10° t/y St. 1.0~2.0 x10° t/y sir.
Production capacity 2 x10%/y /2str Existing 1 x10°y /1str Existing Large Production is possible
Steel grade - 1.C. MC. HC(Plate-Restricted) * LC.

* L.C, MC, HC, plate, deep drawing, tiny peritectic
and all steel grade is possible

* Requisite for SULC(car body), DBO, EDDO

Continuous casling,

Mold Type, Thickness
Wi“(_ilh charfx_ggﬁ
Casting specd mpm

Parallel 7Smm(~ 100) thick

Funnel 180/50~60 mm

Parallel 75~125 mm [Parallel 90 mm Parallel 200~250 mm
- Impossible Impossible B Possible
LC:Smpm, MC:3mpm LC:Smpm  MC:3mpm L.C:1.0~2.5, Mc:0.5~ L.5mpm

In linc reduction (ILR)

Soft + LR

No reduction

Soft reduction

Soft reduclion

Conditioning

Nothing  (Dircct rolling)

Nothing  (Direct rolling)

With machine./ manual scarfer

Hot rolling mill

Reheating furnace

Tunnel and/or Induction heater

Tunne! andfor Induction heater

Walkf;ig bcam-t;';)c

Cold slab tchcaliﬁg
for slab procurement

Impossible due

to direct rolling

Impossible  due to direct rolling

Possible  duc to walking beam lype furnace

Rougher Hfinishing stand

HR 2std +4std

0+ 6std

1~2 + 5~6std

2 st Reverse or 4st tandem - 6 std

Guaranlee of
product quality

Conditioning (scarfing) the
irregularly casted slab to
guarantce the quality

No slab inspection, no condi
For substandard produci,
delivered or allernative use

tioning (scarfing) .

subsiitute coil shall be

No slab inspection, no conditioning (scarfing) .
For substandard product, substitute coil shall be
delivered or allernative use

Slab inspection and operation conlrol,
Stab conditioning (scarfing) and guarantees the quality

Lot size Width &  steel  grade Difficult Width change possible, steel grade change is difficult Possible
iiiiiiiiii flexibility Usually mono-size mulli sequence casting Mono size and multi sequence casting is usual Width change and steel grade change is usual |
Industrial status ISP: Commcrcial Commercial, Started "95 (Armeo-MF)  Nust started (‘98) BHP Commercial, many works
o - Posco just slarled Many plants operate — e
Cost Construction cost (CC-Hot}) The diffcrence is small The difference is small The differcnce is sinall
I ____(per producy) _
1) Impossible to produce high surface grade stecl and |1) Impossible to produce especial high sutface grade  |1) All steel grade is possible to produce
plate (restricted due to thickness) steel, and plate(restricted due to thickness) 2) Fundamentally the quality of product is guaranteed
[Evaluation 2) Applicable to not strict request on qualily 2) Appliéablc to nol especially strict request on quality 3} The construction cost is not so high compared 1o
3) No existing large integrated steel warks applied this 3) No exisling large integrated steel works applied this others
process Process 4} Large products capacily, many cxisting works
Recommendable 4) Impossible to purchase slab in the world market (1] 5) Possible to purchase slab in the world markel
- (1] > (] > L) [} [1]]
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Table 3-6 The comparison of C C —Hot

process ---ihe plant construction

(2./2)

It -1 -2 L
Molten steel Scrap/EAF or BF/BOF Scrap/EAF or BEF/BOF BF - BOF BF — BOF
Process B Thin Slab CC Process (TSP) Medium Slab CC Precess (MSP) Convectional CC(CVP) + Coil Box Hot | Conventional CC(CVP)-+ (Coil Box) Hot
(ISP Type Image ) {SHI, VAllImage) Process (as compact as possible) o Process
Schematic construction of TS TS S T CC MS MS MS MS CcCM V¢ Ve VS Approx. [CCM Vs cve Approx
Plant CcCM | | r Y 200mm 250
Nole; ~250mm ~300mm
? IR IR LR 1LR
IR Inling Reduction 2std - - i J L LTJ
Ind H:  Induction Heater I | I ] ENF} - [TNEYTNE ) TNE —
TNF:  Tunnel Furnace IndH. [[IndH. ||lndH. [IndH. Conditioning Conditioning
WB.RF: Walking Beam type Coil Box || Coit Box| [Coil Box 1 Coit Box | N
Reheating Furnace 1 std i~ M WB-RE WB-RF
RF :  Roughing Mill (2std) 1Rev. or 2 std RM 4std | pag
FM : Finishing Mill M M 6std | FM FM (or 1streverse) "
sstd Coil Box Cotl Box
Agprox. 1.8 xlo“lt/y 1.8 x10%t/y qumx.. 1.8 x10° t{y 1.8 x10% 1y 6std FM 7std | FM
1 -module 1 -module Approx. 3.5 x10° ty Approx. 6.0 x10° tly
Equipment
Construction CCM Ist CCM  x 2str. x 2 modules tst CCM x 2str. x 2 modules Ist CCM x 3str 1st CCM X 3sir
ILR 2stand x 2str. x 2 modules - = —_——— ——
Conditioning - - Conditioning x 1 Conditioning x|
Heatet Induction H. x 2str. X 2 modules Tunnel furnace x 2ste. X 2 modules WB.ype RF  x1 WB.type RF  x1
Coil box Coil box X 2str. x 2 modules _— Coil box x1 (make compact HRM)|(Coil box x1)
Rough M_ili - N-std. x 2 modules for2stdRM  x1 tor2stdRM  x1
:  Finish Mill n std-Hot x 2 modules M-std-Hot x 2 modules n std-Hot  x1 nstd-Hot x1%
Basic concept of plant + Connection of the 4 str. CCM with » Connection of the 4 str. CCM with + Connection of the 3 str. CCM with * Connection of the multi str. of CCM with
construclion 1-HRM is impeossible, and no existing 1-HRM is impossible, and no existing 1- HRM is possible, and many existing a big capacity HRM, and many existing
plant. plant. : plants. plants,
+ It requires two module constructions. * It requires two module constructions. - [t requires one module constructions, - It requires one module constructions.
+ Coil box makes 4 plant compact. -}t is suitable for large capacity plant.
No conditioning yard + Not applicable to high surface quality [+ Not applicable to high surface quality |+ Applicable to high surface quality steel  |* Applicable to high surface quality steel
steel steel _ + Usable a {purchased) cold slab * Usable a (purchased) cold slab
- Cold siab is not usable, all slab must be |* Cold slab is not usable, all slab mustbe |+ Possible to roll directly or after surface | Possible to rolt dircctly or after surface
relled directly. rotled directly. conditioning conditioning,
Conslruction cost Difference is not so large Difference is not so large Base High
Chapter Part Section  Page
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1.4 The applicable billet continuous casting (BT-CC) process

Table 3-7 shows the product-mix required to producc at Step-3, and the

applicable process is outlined.

Table 3-7 Steel

rade and production process

Steelgrade Application Product. Process
x10*/y BOF BT-CC
Wire rod Re-bar Apprax. | 1) Hot metal 1) Type
Low carbon wire 310 treatment — 7 or 8 strands
High carbon wire —TDS BT-CCM
*Welding wire
Spring steel 2) BOF
Bar Re-bar Approx. | — Combination | 2) Casting speed
General structure 610 blowing —approx. 2.5
Chains mpm
*Cold finish 3) Sccondary
C-steel for hot forging refining 3) Size
*L-alloy for hot forging — CAS-0OB — 150 sq.
Section Re-bar Approx. (130sq.)
General structure 180
Welded structure
Total 1,100

Note: The steel grade marked (% )} in Table 3-7 is not produced at Step-3.

1.5
a)

b)
o)
d)

¢)

The summary of applicable steelmaking plant for the NISW

The BOF process is applied for steelmaking, and it uses mainly the hot metal
produced by the BFs and home scrap as the raw material.

Capacity of the BOFs is approx. 200 ~250 t/ht, and 2 out of 3 {urnaces are in
opcration.

The BOFs, slab CCMs and billet CCM are constructed in one steelmaking plants
to decrease the investment cost.

The conventional slab CCM and coil box Lype hot rolling mill process are
adopted. ,
The multi-sirand type billet CCM is adopted for billel casting to matc
the production capacity between BOFs, slab CCMs and billet CCM.
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Section 4 Hot Strip Mill
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General

The decision of the HSM type is very important because it has a decisive
influence on the basic characteristics of the rolling plant such as product
range, product quality, production capacity, construction cost, etc.

Main technical factors influencing the decision of the HSM type are as
follows:

1} Range of products to be produced

2) Amount of producls to be produced

3) Neccessity for future expansion of the plant capacity

4) Type of upstream processes, i.e. iron and steel making processes

Four typcs of HSMs

The following four types of HSMs are studied and compared regarding
suitability for the ncw integrated steei works.

1) Compact Strip Production process using thin slab (CSP)
2) Medium thickness Slab Process (MSP)

3) Coil Box Mill using conventional slab (CBM)

4) Convenlional three quarler Mill (CVM)

Equipment configurations of the above four types of HISMs are shown on
the Figure 4-1.

- Figure 4-1: Schematic drawing of four types of HSMs

Note: Fallowiog abbreviations are used in Figuse 4-1.

TD: Tuadish MD: Mold

TF: Tunne) furnace FM: Finishiog mill
DC: Dowa-coiler IR: 1oline reduction
IF : Induction furnace CB: Coil box

RF: Reheating fuenace RM: Roughing mill
SL: Slab
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3. Resulls of comparison of the four types of HSMs

3.1 The item-by-item comparisons

The item-by-item comparisons of the four types of HSMs are shown in Table
4-1.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

3.2

1)

2)

Bricf comments on the four types of HSMs
Brief comments on the four types of HSMs are given below.
Compaci slrip production (CSP)

CSP is considered suitable for production of commercial grade products in
large markets provided that sufficient scrap or DRI is available at low cost.
For example, Nucor, a famous flat product producer using CSP, has been
successful in the USA market which satisfies the above conditions.

The major merit of this process is that an intcgrélcd steel plant with the
(DRI)/EAF/CCM/HSM/(CSM) process route can be established at a very
low investment cost compared with the BE/BOF/CCM/ HSM/{CSM) process
route.

But CSP is not considered so suitable for VSC because of the following
reasons:

a) It is very difficult to supply a wide range of products required in Viel
Nam market.

b) CSP can produce high quality products when DRI is used as a major raw
material. But sufficient DRI is not expected to be available in Viet Nam
due to the lack of natural gas and cleciricity at low cost.

¢) In the case of CSP, the construction of a HSM and upstream
processes(iron & steel making plants) must be done at the same time.
Consequently, separate construction of the HSM earlier than the
upstrcam processes becomes impossible, which may cause an
inconvenience in case the blast furnace process is selecled as iron-
making process.

Medium slab process (MSP)

The merit of MSP, as with CSP, is thal an integrated steel plant with
EAF/CCM/HSM can be established at a very low investment cost.

Name of Project: Final Reporl
Master Plan Study on the Development of Steel Industry in the Socizlist Republic of Viet Nam

HCAMippon Steel Chapter Pant Section Page

Date: Feb 17, 1998 Rev.: ] 3 4 &

é]:\.
X



JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

3)

This process may have the possibility to produce the high quality produet in
the future if enough DRI and high quality scrap are available at a reasonable
price because thicker stabs than those of CSP are used.

But this technology is still under the development stage aad not yel
completely proven al present. \

MSP is aol considered recommendable for VSC because of the similar
reasons described in above CSP.

Coil Box Mill (CBM)

CBM is based on the same design concept as the conventional mill (CVM)
which is equipped with reheating furnaces and roughing mills 1o use
convenlijonal slabs as raw malterial.

CBM has been developed by a Canadian steel company for the purposc of
reducing the length of milt line and the required force power of finishing
stands without sacrificing the quality or available range of producits.

The differences belween CBM and CVM are:

a) CBM is very compact becausc rough bars arc coiled al the coil box, and
usually only single roughing mill is required.

b) The motor power of the finishing mill is very small in the case of CBM
because the acceleration of rolling specd is nol necessary.

¢) The maximum production capacity of CBM is limited to approx. 3 million
t/y, lower than the 4 - 6 million t/y of CVM.

CBM can be appropriately combined with either upstream processes, BOF or
EAF, and can produce a wide range of products if hot mctal or DRI is used
as a major raw malerial.

Construction cost of CBM itsell is relatively low, and considered not so
different to CSP or MSP.
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4)

3.3

1)

2)

Conventional mill (CVM)

Almost all hot strip mills operating in the developed counltries at present are
of the CVM type, producing all kinds of products including highest quality
products.

Production capacity of this process is very high, but its construction coslt is
also very high.

CVM is usually combined with the upstream processes of BF/BOF because
its high production capacity is well compatible with the BF/BOF process.

CVM is suitable for steel plants requiring a Jarge production capacity higher
than 3 million t/y.

Recommendation of HSM type

As described in the previous pages and Table 4-1 of this section, the type of
HSM recommended by JICA team and agreed by VSC for the new integrated
stcel works is the coil box type of hot strip mill (CBM).

The rcasons are summarized as follows:

CBM is well compatible with the upstream process of BF/BOF which will be
installed at later stage or may be installed at the same time as HSM.

CBM can produce almost all products required in the Viet Nam market using
slabs to be purchased {from the international market, even in the case thal the
upsircam processes are installed at a later stage.

But the stable procurement of large amount of slabs with high quality at
reasonable cost from the international market is not so easy.

Therefore it is considered an important prerequisite to establish a
procurement system of slabs from the international markets on a long term
basis.

If properly purchased, the quality of slabs from the international market is

-expected to be much better than that of slabs to be produced by the scrap-

based mini-mill process.
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3)

According to our past experience and recent investigation, it is considered
difficull to use the scrap from the international market for production of
high quality flat products because of the high content of harmful elements
such as Cu, S, Sn etc. while such scrap can be uscd for almost all long
products without any serious problems.

The production capacity of CBM can mecet the market demand which will
increase from 1 million t/y up to 3 million t/y required in 2010,

But precisely speaking the required production capacity of HSM in NISW is
3,225,000 t/y, which is a little higher than that of an ordinary coil box type
HSM (CBM).

Therefore a special consideration is required in the case of VSC regarding
the roughing mill design.
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Part 4 Technical Suggestion of Site Selection
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Section 1 Technical Suggestion on Site Selection of
Three Candidate Sites from Proposed Ten Sites
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JAPAN INTERNATIONAL COOPERATION AGENCY QIcA)

Putpose of the investigation

In order to provide technical advice for sclection of threc candidate sites
from proposed ten sites, the following investigation is carried out on the ten
proposed sites.

1) Outlinc of land form such as location and ground condition

2) Actual condition and futurc plan of infrastructure (road, port, elc.)

3} Actual situation and development plan of utilities (power plant,
transmission nctwork tcle-communication nctwork, etc.)

4) Actual utility consumption of existing stecl works

2. Formulation of criteria for site sclection

“Phe crileria for site selection in the 1% survey” presented for Viet Nam’s
counlerpart are shown on the ncxt page.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

The Criteria for Site Sclection in the 1% Survey

1. Preconditions of the Site Selection

1.1 Production capacily:

3,000,000 t/yecar

1.2 Iron and steel making processes:
1) Blast furnace and basic oxygen furnace (BF & BOF)

2) Direct reduction (DR)
3) Smelting reduction (SR)

4) Electric arc furnace(EAF)

1.3 Rolling and downstream proccsses:

Hot-strip mill + cold- strip mill + coated lines

2. Crieria for Site Selection

2.1 Required area(excluding residential & welfare facilities)

2.2  Required water volume

2.3 Required eleetricity from outside power transmission network
2.4 Manpower requirement for construction and plant operation

2.5 Required amount of raw matcrials and fucls

Relevant figures for the items above are shown in Table 1-1.
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Table 1-1

The criteria for site selection in the 17 survery

BF & BOF |DR & EAF|SR & BOF BEAYF
1. Site area (ha) 300~ 350 250~300 280~ 330 200~ 250
2. Waler volume (m*/day) 130,000 120,000 120,000 90,000
~ 150,000 ~ 140,000 ~ 140,000 ~ 110,000 ‘
3. Electricity from oulside
network (MW) 160 250 70 _— 210
Yor consteuction --- 10,000~ 15,000
4, Manpower (pcrsons)
For operation  --- 10,000~ 15,000
5.1 0re 4,500,000 | 4,500,000 | 4,500,000 i
{l/yecar) N
3.2 Serap ) ; . 3,500,000
5. Raw (t/year)
5.3 Coal
materials (tUyear) 2,500,000 - 3,000,000
& fuels |54 Oi’;"’”’ 1,000,000 500,000 1,500,000 200,000
5.5 Natural ) 10,000,000 )
gas or fuel Geal-nel/year

*1  Such as limestone, ferroalloy, etc.

1. For places where sea waler is not available, 1,000,000 m3/day for BF & BOF
processes and 2,000,000m*/day for other three processes should be added as
cooling watcr of power plant in case of in-plant power generation.

2. Incase of purchasing power from oulside nciwork, voltage should be 220 kV and
voltage fluctuation should be within & 3%.

Name of Project : Final Report
Master Plan Study on the Development of Steel Industry in the Socialist Republic of Viet Nam

JICA/Mippon Steel

Chapter

Date: Feb 17, 1998

Rev.:

it}

i

Section

Page
3




JAPAN INTERNATIONAL

COOPERATION

AGENCY (JICA)

Reference Information for the Criteria of Site Selection
{Port Data)

1. Preconditions of the port data

1.1 Production capacity:
3,000,000 t/ycar

1.2 Quantity of imported raw material

Relevant figures for quantity of imported raw material are shown in Table

1-2.

Table 1-2  Quantity of imporied raw material

Case 1 Case 2 ‘!:
Kind of imported raw materials | Ore & Coal Coal
1. Ore (/year) 4,500,000 -
2. Coal  (tfycar) 2,500,000 2,500,000

Note: Casc 1 means to import both iron ore and coal.
Case 2 means to import anly coal and to use domestically produced iron orec.

The port data of ¢cach case

Relevant figures for the port data of each casc are shown in Table 1-3.

Table 1-3

Relevant figures for the port data

Case 1

Case 2

i. Ore

1.1 Capacity of

maximum ship weight

200,000 (DWT)

far berthing

1.2 Required water depth

about 20 (m)

2. Coal

2.1 Capacity of

maximum ship weight

50,000 (DWT)

50,000 (DWT)

for berthing

2.2 Required water depth

about 10 (m)

about 10 (m)

Name of Project : Final Report

Master Plan Study on the Development of Steet Industry in the Socialist Republic of Viel Nam

JICAMNippon Steel

Date: Feb 17, 1998 | Rev.:

Chapter
Y

Part
4

Scction Page
1 1




JAPAN INTERNATIONAI. COOPERATION AGENCY (JICA)

3. The result of the investigation for the ten proposed sites and other arcas

The results of the investigation for the ten proposed sites are shown in Table
1-4 ~ Table 1-14.

Also, The ten candidale sites are shown on the map of the next page.

Name of Project : Final Report
Master Plan Study on the Development of Steel Industry in the Socialist Republie of Viet Nam

JICA/Nippon Stecl Chapter Part Section Page

Date: Feb 17,1998 Rev.: H 4 1 5




JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

gy e - . o8N NG I o L .. ~
b WXI{(MI‘IOSJ OF TEN PROPOSED StEs™ [ N h A (h:
SN DY Y N\ :

f\.{ Zf 3RS

Y

]
e A LSRN Ok
_J2 R FAI PHONG 33

N N b s 3. THUY NGUYEN

A

[ &3
4 DINH VU

1y AW
()%, m)

Avioa s —iRbra
tOTANRIE - Mt s - .
Ay L S N | S

- e ".:g" 'k

—yp TAL

. Augee.n R

IUAR-R AT

PII TRy

3.:2‘]: e ,-1.-37_-‘;,!3

Ty e "

TRAY K3p7 |

-
'
-
v
-
-

. H . .
& [ 2 L N L
B )

e Figure 1-1 The location of fen proposed siles

Name of Project : Finat Report
Master Plan Stody on the Development of Steel Industry in the Soacialist Republic of Vict Nam

JICA/Nippon Steel Chapter Pagt Section Page
Datc: Feb 17, 1998 Rev.: 1| 4 1 6




L 1 1/ i

a3eg uonses ueg deyn)
221008 JIINOH pletileb 224N0YN
13m0d 1UBIDIRSY] - : Jamod 1u2131f5080] - 12m0d juamsiynsuy - 1amod tunoggasuy -
ue(d 12010 i Arddns A1ddnx Arddas
10 ueld juswdo[asag - . 3IN0S | IMEM POUILIIIOSY - INTA POUITIIONY - INEM PIUICIEIINY -
qidop 301Em 492 - 13 mod 1UATAIFIASYL - yidep soiem dooqg - yidop anem doa - yidop aoea doag -
weN 1914 JO [RIUI] -, qidap Inem dosgl -, BUIWIYY YITYL Yl JEIN - Cauno AUY YORYL 91 JRIN - | QUMW YN ydeyL SYI IUIN - STy g
o @191 SOSUTS ION ¢ D *UONTRIOJU] 431N 01 193{qAS ‘UIRLIIUN ¢ g TRUOID SAYSIES 1 Y ‘ ToaoN
q , g q w f g smos2ad 900'ST TOYY HIO|
, woliRI2d0 *UCAMNINUGY 4O
: i Jomod uTy 1
g ” g q , g . g MINOSE LEY) 21014
APISING WO ANDWNT €1
g : g W v : v v Aep/CWOPQ'OST WP AIo]
, . awnjoa Alddns Ioem 2L
g m . m v q i v (el OOg UE D SIOI
: : : wale NG [']
” : : ze1s pasodold YT
. , . i . ! y . i . wany
rend.dundg 01 ; 3geyed g ! aoy 1A '8 ! Huy 3unp Y, _ TEA UoeYL "9 a5 Jo Jwey
224008 : .
somod 1UdIDIINSa] - ; .
Arddns “ i :
ISITM PRUITIOONY - | ‘ : : 1QUeH JeaN -
yidap soem d20q - BT NS jO e3le 318 J0 eoIT NI JO sutw
QUL DYY YIRYL Y1 LEIN - 1321140 $OUJSDES 10N - - R1531412 SAUSNCS 10N - | BLIZI1ID SO1JSIRS 1ON - | By Wer) Yy 1eoN, - SYIRWY T
o T T grIoATES SaIISHES JON 1 D) UONEWIOFUI 191Ny 01 192(qns reissol) | g el SIISITS 1 Y . B T aeN
q _ g : g ,v a W a smosadd QOS] UEY) AI0TA
, H : uonesade “UONIANIUD 10
i samod wey $'1
g , v : v ! v : v - MNOSE UTYI X0
; “ . . NIOM1dU
; m IPISING. WoIy ANIAOIT £1
v ; g g v | g ATP/CWQ00 ST WEYS SIOW
: : _ suwnjoa Arddns aoyepm T°L0
v i o : o ., o) : v " {(sy)00¢ weqd MOW
_ _ W voie 21 ']
_ W rroas pasodoid 2y L
. - . ! . ' . i . . Wty
w05 en) g m nAquQ Uy wedn3NAngrUe U IR) g | eqg wed 1 R

sauts pasodoxd ua) Jo S1NSIL UONEIUSIABLI YL -1 S1qRL




g 1 ¥ Jhi
adeq uouag ued ndeys

*2MS AY) WOIY I8} WA

3015 Y)Y QL] L€] WO
¢/S of yueoy wosj poriddns 3q 0} pauueld s 19moq

221008 1°¢°T

Arddns
samod otnong €2

g/5 og yueol woiy porjddns 3q 01 pouuerd st 1omod

81X JOU §50P MUS Y1 1E9T 01 J19ATS Woiy suledid 1atem

"S1X3 10U S20P 911 941 J¥IU 01 JoAll Woly surladid Jare

ourpedid savep 222

"PRULIOIUT JOT S} SWIN[OA L3JTM POAIISII Ing

157X5 10U $0p puod 10 wep Ing s 1 Wy

*211S 217 WOy JeY WNZ[ punole paieady st wep Junsixy 1Tl WAST 19A1L 23 wouy porjddns ag o1 pauueid st e NI 1°TT Arddns 1nvem T°7
(1suueys 10] (1suueyd 103
pa3pasp gued)eas wosg pepracid st Furjueq 1of Yy pedpozp yrEa) Loall woiy pepiacsd st Juyueq 103 tueg Ecliife R 0 ard

*ALESS29U 10N

*AIESSOD0U JON

o118 Jo Fumnd ¢1°g

‘wp g punoie 30 ey o) dn yueq o) A10S5200U ST 3]

‘W s punode 3o 3oy 03 dn yueq oy L1esse09U 1]

aus Jo Suyueg 2°1°2

Toae] w9S ATIEST ST 511 2 30 1ySag wasazg (£)
*POWIOTUT 10U §1 10URE 01 1S 21 wIoly ssumsip 24 ()
“Pial} witelioal

ST @115 o) AQUPSREd "§T MIN0I OF 20T} PUT JUIW (B0 ueH
oq) WOl Iep wy (T se paresol 2q o1 pauepd st ars oy, (1)

‘[949] 95 AlsEaU ST 911s oY1 Jo 3Ty wwasag {g)
WHORT pUnGIE Sf 10U} 01 2us o1 woy souesip YL (T)
‘PI21] PUES ST TS Y ANUdsAIg _.E:” pUNOJE SIS

Y1 01 §1 SINOI WG] PIUMISIP 241 pUe ‘PUIW ey Wed)
Sy WGOJY IE] WING 1® pAiedo] 2q o1 paueld st s oy (1)

uonesey 1°1'C

BORIPUSY JUS T'T

UORIPUOD I3’ T

"eIa11IY SIISUES 10N ¢ O "WONBULIOIUL I0YMN] 0} 103(gNs "ulelladt () 1 g ‘BLIAILD S2350eg [ Y

SHIEWDY

g

g

arqeiieae wpoﬂo.n 000°sT ueyl aoW
srgefreae suosiad 0g0°st vey oW

arqeieae suosiad OO0 ST YRyl IO
srqeftear suosizd 9OQ'ST vyl oW

uoneyado 103:
UOUINNSUOD 104,

mmod Uy T

v
slqeIeAT MIAQSE UPW SI0p

v
2{QEIIAT M INGSE UPY) SION

HIOMIOU DPISING w0y AT €1

v
BIQTIIPAT ATP/EUINQN 0ST URY) 210N

g
slquqieae A2p/CWQQQ QST YEYL FIOW

awnroa Ajddns stz 7°1T

2
Ouoswmuizaod redo] £q pameorie 10U Juraq jo sneddg)

BYQE Punosv

A4

BYOOL VT QIO

Tose ang 'L

vLi0111 pasodoid sy L' |

uey 182

By wes'1

2018 JO SWEN

woll

(1)ueq 1€ pue Tyd WD JO NINSAT wONeFNSIAUT YL $-1 2[qeL




6 1 Ve il
28eyg uouIeg wed sdeyn
4 ENCETH)
L 70 oouRISWAdI) O'T
{
Sutunelg Sutuueg
(ued spesldn {uryd opesddn) _
"WOT 01 § Yapia IRl QT AN0Y ‘WOT 01 § YIPI il QT 200N
(Bunsixg) (Bunstx@®)| sy oL ‘tourH oL 1'SZ : peoy $°7
' 1Mao00'0t " LAMT000°51 |
01 LAa000'08 wosy paddiysas a1c s008xed ‘or0ysyjo uf (2)| 01 LaM000'0S wosy paddryssl die S3031e “0IOYSHO uf (&) |
" LAAG000°0Z St Suiguaq wnuxnw 3o Aroedes diyg “LATO00'ST $14uaq jo Aedes dug !
g~ qidap 191em SBY pUR WOYT Wi YUAQT SBY HOJ (7)}] wg- pdap 1o1em YIIA YLISQ T STY PUE 23S 0 SR U0 () _
zas-0} s} Mog (1) ‘1202 Sunodxa 10§ pasn st j0id sy, (1) 18 2 _
(urod ue (20) (uod 8up end) seou 120d Sunsixg z9'7 |
“3I0YSIIO Ul *210Y§JJ0 W !
PIOTASUOD 24 PINOYS BUMLLD JOJ 3DUIIRJAI LOTRULIOUL PAIINISUCY 3G P{ROYS BLIILID 107 HIURISYas UONBWIOTU! “
w0 poseq quaqess pauodua st {euaiem mel I (£} uo paseq Yuaqeas ‘paoduwt St feuaew med 31 (€} !
_ ‘ . |
PALRIOJUT JOU Sem WOZ- ‘WOT- . PAULIONNY 10U Sea WZ- ‘WOT- 7
yidap Jatea Jo Jutod 33 O SPISEAY WIOKY WOULISIP UL (2)| wdop 1a1em Jo JuTd SU} 01 OpISEIS WIOTY DULISIP UL (D :
s

"eos 0} saoe aus 24y (1)

“e3% o} sooej sus AL (1)

95 JO Jaary ['v'C uwod +'2

(007 UL PAYFRISUL 34 Tk uoneisqns Kjddng

“000Z U3 PAT[EISUI 39 [[i4 uonElsqns Ajddng

|
|
S 129U UOIIPUOD _
i
i

wonersqns Aiddng T'¢'T |

we] 1607

eyg We)'T

—

S JO SWEN

(7)ueT o) pue ey  WeD JO SINSa1 uonesnsaaul 4L, 9-1 AqEL

e,




L o
ot L L2 JHI
23eg nonIes ueg 1deyd
Bunsixgy _
*000Z Ul PA{RISUI 24 [11M vonesgns £1ddng goneisgns Alddng 2°¢'z | i
: |
9912 30N "151%2 JOK.530P 2118 Y3 Jeau ©) Jaaul woay dutfadid 1otem sutfadid tne M, 27T L_
1
12319 30N “1STX3 10U 520D puod 10 Wep IRG ‘IS Y] WoiT ,
1e] w7 1aald oY) wouy patjddns 3q 03 pavuerd st adem 201008 127 | Addnsaneps 27
(1ouuey? 107 (1ouury? ioy
pafpaip )ivs) 1AL WOoIf papracsd st Junjueq Lo} isey 1RO Y'UT

paZpalp ques)eos woil papiacid st unjueq 107 Yyuey

*ATESSI09U JON

AleSs209U 10N

aus jo Sumng ¢'1'Z

wgs punote 3o 1yBroy o3 dn jueq o1 Azessedvu 51

‘wrgs punose 3o ey o1 dn yurg 01 A1eSSI50U S11]

aits Jo Junueg 7'T°Z

12A9] €95 ATIEaU St a)s 2y Jo Wy wussaty (£)
“UI{QZ [ PEROIT S1IOUEH 0} 1S woIy sduwisip ay) (2}
P19} MOY[TYS ST 18 21 ANUISDLY "WIXS PUNOLE

SI 8118 94} O3 § OINOL LTI} IDULISIP PUT “IUTW 125 UOH
Q1 wieI) Iey WY 0 1¥ pareoo] aq o1 paunerd staus oyl (1)

“[2aa] eas ALLedU ST 91s o3 JO 1gBeyussard (£)
mNQET PUNGLE S (OURE] O 1S WOJ] dURISIp 3y ], (7)
“PISNF PAWIIRIYAL 51 9218 3 APUISILJ ‘WXST punole st

2118 Ui €} § N0 WAIP FDULISIP Y3 PUL *PUIW 120} UOH
oY) WOoJJ Je) Wy Op Je peiedo] g 03 pauueld st ants ] (1)

wonezo] I'1g

UOLIPUOD NS ['Z

UONIPE0s 19010 |

"RLISILD SAIISTIES JON © ) 'UGNEWIOJUI JAYN] 01103{Qns ‘UTeliaour) | g "BLINUY SISNES 1 v

syieway

g

g

2(qejtear suosiad QOQ'ST TRY UGN
srqerieae suosiad §00*'ST YRl SIOW

alqe[ieAr suosiad 000 ST Uyl AUSKW
ajqeniear suosaad gQQ'ST URY) MOW

uoneredo 1o,
UONONIISUOD 1041

Jomod ue 71 |

v
21QEIITAR M INOSE UBYS SIOW

v
21QEIRAT AL INOSE USY) 50K

d
srqeiteat Aep/Cma00'0ST Uey) IO

g
aqeliear AEp/CWOOQ'0ST UTY HOW

N10mIOU SPISING WOIL AT €1

PWNIOA Arddng Inem 21

o
(juswusoaod [220] g pamoje 10u Turaq Jo asnedog)
EYOS WRWIXEQN

2
Quawii2a0F 18001 4q pomolie 1ou Fuiaq jo osnedag)
BYOS WHWIXTY

ease oug Tt

el pasodoid oy 1 1

DA QUIqy

ualnidn Anyr g

215 30 dWEN

wal)

(1nA yurg pue usdndpn Ay jo sinsaz uonednsaaut oy L-1 2[qel




It 1 14 Jiid
adeg [HulaTi ued Jodey)
: 2us o
“ JO SOUBISWONID 9T
‘Sunonnsuod “Bunonaysuod i
1opUN MOU pUE LEGT 11Un parajduiod aq o} 8t Kea ySry J3DUN MOU PUE 66T [un pa3ajduiod 2q 0} st Kem g3ty ﬁ
{(uerd opesddn) {ueid apesddf)) :
WOT 01 § YIPIM L & RNoY WQT O] @ P LM § jnoy
(Bunsixg) (Buusixa)| JOH oL ‘oue 0L T'§°C peoy $'Z
| -+ 1MA000°0T * LAQ0000T |
01 L0000 wouy paddiysas e 202180 “0ysye uf (€)| o1 IMQ000°0s wouy paddiysas 2le s031e0 ‘au0ysyzo u] (£) ,
I
- LANCI000"0T ST WwnwmiKew Jo Aioeded g "wi- tidap " LAQ000°0T st wnwixew jo Aoedes dwyg rwy- widop |
Iotem SEY PUe YI3q JO WS T Yilm SUONDISS SBY LI0d (T)| Youem SBY pUR YUI2q JO WOQST WM SUONDISS SBY 1O @ _
"J3All YINOW WIOI] 38 UIHQE PARDC] "I3A13 INOUI WO X2} UR{QE P23e20]
ST pUR J9A1E $908Y 1] "WEN] 19LA, UT 10d [CUONEUISIUL Z'ON (1} st pue 10A1 $208) 1] "WEN] 191A U1 20 [eUONRWINLT ZON (1) 218 a; !
{1xod Buoyd 12H) (uod Suoyd teH) seau wod Sunsixg 7w
*2I0US}I0 Ul *3XOYSIIO UL _
POIOALSUC) ¢ PINOYS BLIFILD IO} 9OUIIFAI BOLBWIOFUL POIINUSUOD 3G PINOYS LLIGJLII 10} F0UALDAL UCHRLEIONN ;
uO paseq YUOGTas ‘pauodiul st BBl MR T {£) 10 paseq yuaqras “pauxodw st reuoyews met 31 (€) *
“13ALE JO WERINSIOMO] ;
“pOLULIOUY JOU ] WQOZ- pue WQT- 1e 33puq patonasuod Sureq Jo 2510299 JTMI000S |
yrdop Io1ea 30 Jutod 313 03 SPISESS WOLY SDURISIP U, @) 01 000"c St Surquaq wnwixew Jo Aroedes dws (7) _
s !
3y} 2eSU UONIPUOD |
a5 01 s30¢) on1s oy, (1) “19A13 03 5398 245 2y, (1) 29510 JoALY T'V'Z wod ¥
. *301S oY1 WO Jey Wy T T “a9is 9y woa] 1y WOE 5/ T T Ajgans—
S/S ONOBJIVH wosy pajddns aq o3 pauuerd st 2amo0d YOVE ONVEL woly parddns aq 03 pauued st 20m0d U108 1'C'2 | Jamod oy €7
' T J . wy
nA yud'y XeAN3N Any ]’ ¢ 1S 30 9eN

(2)nA quIg pue usAnen Anyf, Jo sInsaI uonedusaaw 9Y], 8-1 2[qel




(AR T 14 il
adeq uonoag urd 1dey)

“ISIX3 100 S0P 1S O} IRFU 0} I9AL woly surfodid 1repm,

+JS1X 10U S20P PIIS Y1 Iesy 07 1Al woly euttadid e m

sunadid 1o1epm 222

*311S 21 WOJY Jey, WXOT PUNROIE IT PAILIO]

*3415 SYI WO3J JT] WH(Z PUACTE 17 P2IEdO]

ST T UOIL[IQ 0T ©F §T PIAIDSILIdEM QUM WEP Funsixg $1 .10 UOT[[1Q (T O} §T POAISSAZ Jalem Yilm wicp Junsiky 201m0Q 17T Aiddns mepm, 22
([ouuzg? 10} (1pucey> 10y
paZpalp ques) ees wWoiy papiacid st Furyweq joj wieq pa3paIp Yied)ees L3037 papraoid st unyueq 10] YUY RO +'IT

S _

*Kressadau 10N

+KIRSSIDIW ION,

au1s Jo Bumnd €17

L

gy ey sso] 1yStey o1 da yueq o1 A1esEo00U ST Y

‘wet punoge 30 1ydtoy o1 dn yueq 03 Alessoasu 1]

aurs jo Ruixueg 7'1°T

WS+ 01 WG Z+ ST BIS WOI IS 21 0 1481y 1ussdig (£)
"WHOYE PUNOIE ST IOTEH 01 NS WOLF JAURISTP YL ¢a)
*PIOT] ST NS I Apeasorg ‘un{(l s1als

541 O} T 21001 WOI} SOULISIP PUT “dUIw YN YIeg] oY
WoIJ JT) WY [FIPASS 1T paleDo] aq 01 pauuerd 5t a8 o4, (1)

‘W 0+ S ©3S WOy 318 943 Jo qden 1aseid (£)

WYHSE PURCIE ST TOURH o 3118 wosg ssuEsp 3y, (7)

*PIo1} ST 931S 91 ANUOSALJ "WHQT PUDOIE ST ANIS
51 07 1 21001 WOJJ PHURISIP pue “Duiw 34y Yoy 3\

uonese  1'1°¢

1

!

uonIpued Mg 1Y

WoJy Je} Wy [RI9ASS 1 payese] 2q 01 pauverd $1 931 3y L {1)

UoOnIPUOD 120107

TETIRILI0 SOLSLITS 10N | O TGONTULIOTUL J2YIINT 01 192[qns ‘urgiladuf | { “THALD SIISUES | Y

syITWoy

d

g

s1qenieae sussiad GOO*'ST URY) IO
s[qeireae suostad QOQ'ST ULUL QIO

arqetear suoszed O0ST ULyl QIOW
a[qentear suosiad QQO°ST aryl QIO

uoneiade 104
UOTIIRIISUOD 10,

Jamod uey p'I

g
2IQUIITA® MNOSE UEYI O

1
o[qelieat MINOSE UFYl 2104

YIOMIDU PISING WIOI] AUILD9LY €T

v
SQU{IEAt AEP/EWO00 05T UL SIOI

v
a[QE[ITAE ATp/eWRQ QST URYl AJOW

swnjoa Alddns zotep Z°T

Y

(eq) 0OE ueq) 210N

v

2YOQL TEYl JI0W

Ba1e 9SG 'T

219130 posodold sy L T

TeA GORYL'9

30§ BND'S

2415 30 dweN

wal

(T)ueA YorYL pue 30§ BOD) JO SYN$2I uoneSnsaAur 34l -1 AQEL



£l 1 ¥
o3eg uouseg ueg

g
1o1deyD

A5 3P
10 22UTISWNIND) 97

"0T0Z 154N PAIDALSTOD 3Q OF ST AT YSIH

*DT0Z [BUn PoIdnNsuos 3q 03 st Aem YSI

{urid apesddn) (uerd apexddn) _
"WOT 01 g WPl Wl T R0y ‘WOT 01 § YPIpIM YA T 210y _
(Bunseg) (Bunsix3)| ypyop oy, oueH 0L 15T | PEOY §'7
FumgoN FumpoN s |
‘ : o zeau uod Sunstxg g7
“BIOUYSEIC Ut *210YS3J0 ul |
POLYANSUOD 9q PINOYS TLIBILID O} 20US]AI UOUTWLIOJUL POIONNSUOD 9q PIAOYS BLIANTID JO] 22USLIAI UOTRULIOJU] _
uo paseq YUqRas ‘pasodut st fenrajeus el 1 (€) uo paseq yuaqess ‘panoduwt st Jeorew mel 3] (£) m
WL . wyg :
st wQz- Yidop 1atem 0 jured ayr o1 pue ‘un{g st wWQl- st wZ- yidop Jem Jo JuIod Su 01 pue ‘Wig St wgl- :
ydap 191em 30 1urod oy 03 opiseas woxy sduEIsp oYY (T} Ydop 3atem jo wriod oy 03 HpISEAs Woly dueIstp 3y, (2) !
WS
U1 JESU UGHIPUOD |
"apISESS Y1 03 IXSU PAEd0] 3 o1 peuueld st aus oYL (1) "I3A13 JO INOW 1B PAtEa0t 2q 03 pauuerd st aus oy (1) BOS 10 30A0 1'V'T | unod +'7
“000Z, WY PAIEISW 3q [ uoneisqns A1¢dng "O007 Ul PRI[RISK 3q [{la UONEISQNS Alddng uonesgns Ajddng '€’z _ .
1
_
AQUAOIIASL ST 30100 Jomod Ing *AMS U WO Ivy APuardTInSUr $1 00108 1amod Ing 9IS 3Y) WOlJ Jef _ Arddns
un(GT S/S Yul, wosy parrddns oq 01 pauueld st 10m0g WOz S/S yuLy, wioiz pargddns aq o1 pauued st 1amod aomog 17 | Iomod oo €7

TBA YOBRUL'D

108 eND'G

S JO SWEN

[E

(Due A qoey], pue 10§ BRD JO SINSII uonedusaaut 2yl Q1-T 91q9eL




v 1 14 s
28eg vonIesg ueg mdey)

*1SIXD 10U $20D 9IS O3 JBSU 01 33ATT wWouy sunadid soepm

*ISIXD JOU S0P 23S 2y} JESU 0] I9AL W0y sutfadid Jnem

sunpedrd astep 20T

*2S DY WOIP IT] WO PUnOIE 1¢ poIedc)

S QUL WOIY 18] WIN(, PUNOIE 12 PANEIO]

ST W UON[[1q T OI B PIAISSIS JNNTA UM WED Sunsixg ST W UOT|(1Q 0T 03 § [ PAAIISI Jojem Ia WwEp Fuusixg Ajddns 1repm 77
([ouueys 10]
pa3paip ques)ess wosg peplacad st Supfueq Joj yuey RO P'IL

1oz, uey; SSA 1YY 01 UMOD 10D 07 AJESSIISU St ]

*AIeSSIDOU 10N

|
|
|
|
20108 1’7 |
g

o1ts Jo Sumng €17

"Wt ueyl s97 WEtey o) dn yueq o1 ATRSSIDU ST 3T

‘wig7 punose 3o gftay o) dn Yueq 0 AIESsaoeu St

a1 yo Bujueg U7

iy jo asnedaq
W/ + 01 WS C+ 1 EIE WoIf 18 2t 3o 148ray sty (g)

“IRQOE PUNOIR SIIOUEH 0] 318 WO 2DUTSID 31 ] ANV

"PISTF ST 9UtS 94 A[3UISIIJ “UN{S SLANIS O
01 T 21N0X WOI} 3OULISIP PUE “SULW YUY YIBYJ, 241 WoS]
IRy WO PUBOIE 18 pAEOT 3.0 pauaeld sy aits oL (1)

‘WS 7+ S IS Wody 21s 2 10 1ySroy jussaiyg (g)

‘WO PUROIE ST IOUBE 01 211S WOl 22ursp 3y, (7)

‘DI ST 93S L) A[IUISI ‘WS S1 1S o
01 [ 21004 UI0J] 9IURISIP PUR “JULW M YILY L Y WOl
JTJ WS pUnose Je paresol ag o peuurid st oys oy 1 (f)

gonese 117 uonIpuos MS 1°7

UONIPUOD JANO'T

"ELMLIS SATYSNES JON] | ) TUOLEULICIUT I2Y1I0]

01 122lqns "UrelAdU() | ¢ ‘ELILD SAYSULS 1 Y

syITwWey

g

g

s[qefear suosiad 0gO*'ST ULyl A0
21qe[IeAT suosIsd 000'ST U MOW

S[qQUIIAT SUOSIAE QOO'ST Vel 230
arqejreae suosiad QOOST UeYl O

vonelado Jog:

UONINNSIOD 10 somod uBy $'1

g
J[qe{Ieat MINOSE Uyl 310K

g
a[qeEIIEAT ANOSE UBH 210

YIOMIQU SPISINO WOIy AVMNN2[Y €1

<
3[qe[tea® ABP/EWO00'0ST UEL} 2I0I

v
3]qe{reat ATP/EWNOQ OS] Hel: A0

awnjoa Arddas e 701

v

BYOOE UBLI LN

4
{1uawu1oa0d 0301 Aq pamol(e 10U Juraq Jo asnedag)

BT punoly

eare A1 I°1

B30 posodold ag 'y

U0y AT

Juy Junpy

was]
Q118 JO wEN

(1)uoy my pue Suy Junp o syassr uonedussaul aYJ, [1-1 qeL




st 1 ¥
28eq qoneg Leg

bt
1deyy

ams 2
10 PdURMSWTOND 9T

-0TOZ [HUN PAADNNSUOD 3¢ O) ST Aem ydy

*QTOZ 1HUN PRISIISUCY 29 01 ST ABM Yy

|
{ueid spesddn) (werd opra3dn) _
“WQT 01 8 WP M T 100y "WOT 01 § WP UM T im0y i

(Bupsyxa) (Bunsta) | DWOH OL 1OUeH 0L 16T PROY $T
Sur Sunpoy oS !
UIRON HHON ays teou pod Junsixg TH'T |
“310US130 01 "310USJI0 O _
£A10NISUCD 5 PIROYS TLILID JOF F0UIAL UORETLIOUL PAIIRNSUOD 2q PIACYS PLISID L0F 0UIIIFAI UOUEWIOJU "
w0 paseq YUIQess ‘papodiut st [BLIMNEW MEl T 3 UG paseq Yuaqess ‘paLodut ST [Tl MEX I (£) i
wiz WRS'T |
st wgz- Pdop xaiem 30 U103 93 01 PUB ‘WZ'Q STWOT- | SLWQT yidop sorem o Jutod Yl 01 puT UNZ'( St WOT- ”
yidop Jorem 3o Jutod oYy 0) IPISERS WOLY DUEISIP UL, (z)| widop Iopea 30 Juted SU1 0} SPISEIS WO HIUWSIP L (7) _
*( vod jo0 ”
uonesyy1oads 1219p SU) AMOUY 10U Op UOISSIW YOI i als |
“apISEIS Uy [e1oa0s paatodxs spoom 03 130d mau BUronisuod 24} 122U UOTIPUOD

woIJ 18] UDf [19A28 18 PAEIO] 3] 01 wegd 2115 sy, (1) ST LO "apIsEas ay) T pedo] 2 01 poued s1 2us sy L, (1) 235 10 JBATY T'H'T | ued +'7
00T Ut pai[eIsl 3q J[in vonesqns Aiddng "000Z Wt paffeIsul aq [{t uoneisqns Ajddng voumsqns A1ddng €T |
Apusmiynsut *A[UBIINSUT W

st s01nos Jomod 1ng "21[S Y3 WOI} TEJ WHSE st 90108 zomod Ingl *OMS HUI WOIF Jef WYOE W Arddus
$/$ yuiy eEy woty parjddns aq o poaueid st 1amog /S uiL T woly parddns 9g 01 pauued st 1m0d 201008 T'CT | 13m0d 210591 €T
. . waNf
oy M8 3uy Junp’l o35 70 SN |

(7)u0y 1A pue 3uy JunA JO SINSAI uorefnsaaul 3UL ZI-1 2IqeL




91
98eg

1 ¥ o
uonaeg ued J=dey)

*IS1XS 10U S20P 115 Y1 JeoU.0) ISALL wory surpadid 1atesm,

suradid Jaiem 2TT |

“ISTXS 30U SIOP IIS.OUYD JPIU 03 IFAN W0 supaded 1are

- *ISIX® 10U 590 puod 10 wep Ing. ‘oS 2y} woxj

")81%2 jou saop puod 0 WEp g "9s oY} WOy

JB UR{ZT J9ALI 2} EE.« vu:&au. 2q 01 paute[d ST I i Exwﬁ bOVAH oﬁ w103] pavddns 9q.01 pauueld sTIareMm 22IN0S 03 WULIT 17T | Alddus em 277
{1suweys 101 ’ i
paBparp nﬁmov.mom wory bov;o& st un{ueq 307 el 2RO YT |

*KIESSI00U JON]

W wey) sv91 T1ayg 01 UMOop MO 01 AJESSIDOU 1|

as Jo Semng €17

Wy punose w3y o) én Yueq 01 AILSSI0SU STII

"W ueys $591 1310y 01 dn yueq o1 ATessosu ST

a5 Jo Junpueg 717

T £+ ST E2s WIS 2918 911 JO WB19Y sy ()
"oes

WHO(HT PUNOGIR ST SOWRISID SUJ, “DIWDK PUE [oURH
UIMISG JIIUSO 18 PAIRDO] 3q 03 pauueld st sus sy (Z)

"PI91} pues St NS oy ANUasaIg "I9AL JO SSNOW O)
sooey pue (g sseyd) veld wwawdoaasy ale (U0 JO

T JO AsnEdaq
WOT+ 01 WY+ 1 ©as woJ] 5118 2yt 30 1oy wasaug {g)

wAOT
PUNOJT ST TeIU2D SUCK] B O1 211 oA 3oURISp oYL (2)

"pues {[1q ST a3ts o) Apuosald
1 2INCI O} SIILY PUT-AININT UL 3FUBLE [[Tm SI5Ym

red [eIosnpur oy Ut pajeao] g 01 peuuryd st ans oy (1) ysed [ELISRpUT U pateno] 3q 01 pauueld st o oy (1) ueneody 117 UOHIPUOI IS T'F
‘ UOUIPUOd IOYIO'7
'BUSILIY SPTISTES JON : ) ‘MOLBWLIOJU! J3Y1N] 01 192(qns ‘UteuRdU ¢ g "TUANLD SASNES 1 Y SNIBWDY
g g
alqe(eae suosiad (G00'ST UEYD JIOW slqeqrear suosiad 00T UeU: QIO uoneade uomm

sqqe[reae suosiad 00Q*ST URYL AT0W]

Aqetear suosiad 0O0'ST vely S0

UOHONISUOD J0 ]| 1aod uely ¢

q g

SIQRIIEAT AANOSE UBYI 310[A BGEIIEAL s [NOSE UL} 3Oy F10m]19U SPISINO woly AUy €1
g 11

J[ACNIEAT ABP/CWONG0ST LByl 210N S[aEiIeAT KEP/CWHRG QST UTYS 10N oswWnoa Addns 1o1em 71
d 2

(uswni2a0d 1e20[ Aq pamo] (e 10u Sulag Jo ssneasg) (1uswuzaaod (200 AG pamo[(e 10U 2uIag JO I5NEOE)
{4} 00Z punosy (zu) 001 punosy FRIE AIG 1T
TuoIID pasodoad YT
R . . wa]
jend Sun( ol ueN eq'6 T

(end Sung pue JueN] v( JO SINSaI uOnRIUSIAUL UYL €1-T J[QRL



L1 1 t il
28eg uonIes ueg dey)

ENCET

JO 2DULISWNOID) 97

"010T [BUR PAIOWISUOD 3G O) St Aeam YSTH

* 0107 [HUN PIIINISUOD 3G O1 ST Aem YJIH

(ue(d opra3dny) (uerd spraBdny) _
WOT O3 g YIpla Il T 2100y "WOT 01 § PP ila T 9100 _

(Buustxg) (BunstxQ)| HWOH OL TOUBH 0L I'§T peoY §Z
WOZ- puncse i
1dop 199 STY 104 Suep] B¢l JESU el Tas awog (£)
" LMU000°0Z _
BunpioN 01 LACI000°0S wosp paddiysal ate soored ‘a10ysyo vl (2) _.
"LAT0000T St Butyiaq n
wnwxew Jo Avedeo drys osoym squeq 7 oxe a1ayL (1) 23S Uy _
(uod SueN e ) ieau wod Funsxy b’z __
T 210330 O “2104S30 01 .
PIIRGSUOD 9Q PIAOYS BUALLD 10T 25UID]II UOULIWIOJUL P2120JISU0D 3q PINOYS BLIMIUD 10 35UGIT01 UCHIELIIOTUI ;
uo paseq YLIaqeas ‘papodut s1 Teustew mel 3y (£) uo paseq Yiaqees ‘partodu st [easew sel g1 (£) |
Wy 99 ung _
§ stwgz- wdep Imem 3O Julod o3 O} puR ‘WZ St WHi- ST WoZ- Yidap Jem JO 1ui0d 341 01 pue ‘W St WQl- i
qidop Iorem Jo 1urod oY1 O SpISTas WoLY 2OUSIP oY, (2)|  yidap 1vem 10 jutod SyYi O IPISEIS WOIT SIURISIP YL (z) _

ENE

"3piseas By} 1L5U UOLIPUOD _

“ISALS JO (INOW 18 Pa1eso] aq o poutreld st a1ss syl (T)| WOl tey Un{ 1810498 18 PaIe0] g 03 pauued st aus 9y, (1) 9§ 10 DAY T'Y'T | uod $'C
"0007 U poY[TISUl aq (] uoneisqns Aiddag Q00T UL pa[RIsuE 24 [[Im uonelsgns A[ddng uoneysqns L1ddng 7'¢Z
“Apuatorynsuy "RIustygnsuL ﬁ

1 20un08 13m0d NG -01S Y WOLT I2f WHOOT st 9omos Jamod Jngl ayls o) WO Sy WXHT ” Arddns
/5 Suen v woiz patjddns 9q 01 pouus(d St 13M0g /S Suen v woig poddns 2q o1 pouued st Tamod WINOG 17 | Tomod SWONT €7
way

1end 3un( ol

Juepn ed's

Y5 JO JWRN

(Drend Sun(y pue SueN Bq Jo sinsal uonednssaul syl +1-1 JQBL




JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

(1)

(2)

(3)

Sclection of three proposed sites

Date of meeting for the selection of three proposed sites
Oct. 27, 19906 at VSC

The name of three proposed sites
- Around Thach Khe iron ore mine (Cua Sot, Thack Van)
- Mui Ron
- Dung Quat

The selected reason of three proposed sites
Viet Nam sides e¢xplained below- mentioned items and determined three
proposed sites as shown above,

1) Results of JICA investigation in the 1* survey
Especially, a) bricl criteria for site selection in the 1*! survey, b) land
form condition for constructing deep water port in case of importing raw
materials, and ¢) accessibility to stecl product market.

2) Opinions and information of VSC
The rcasons of Vict Nam’s side 1o sclect three proposed sites from ten
proposcd sites are as follows:

a) Cam Pha (not selected)
- Far to southern steel product market
- Not deep in water depth
- Only uses Cam Pha coal for smelting reduction

b) Cai Lan (not sclcctéd}
- Nat satisfies criteria of site arca

c} Thuy Nguyen (not selected)
- Not satisfies criteria of site arca

d) Dinh Vu {not sclected)
- Not satisfies criteria of sitec area

¢) Around Thach Khe iron orc mine (selected)
{Cua Sot, Thack Van)
- Satisfies criteria of site area and has deep waler depth

Name of Projeci: Final Report
Master Plan Study an the De\.dopment of Stecl Industry in the Socialist Repubhc of Viet Nam

Jl(‘Aanppon Steel Chapter Part Section Page

‘95‘.5'3;.[‘?9 17, 1998  Rewv.: 4] 4 1 18




JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

f) Vung Ang (not sclected)
- Not informed the reasons of Viet Nam’s sidc

g) Mui Ron (selected)
- Satisfies criteria of site arca and has decp water depth

h) Da Nang (not sclccted)
- Not satisfies criteria of site area.

i} Dung Quat
- Considered important arca of Viet Nam
- Planned to the new steel works by Viet Nam’s goverment
- Deep water depth

Name of Project: Final Reporl
Master Plan Study on the Development of Slcel Irndustry in the Sociatist Republic of Viel Nam

JICAMippon Stecl Chapter Part Section

Dale: Feb 17, 1998 Rev.: H 4 1
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