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1. Flow of invesiment and loan in Viet Nam

Figure 4-1 shows the flow of investment and loan in Viet Nam.

National Foresgn |l ll;:;lgn
Budget Company _ 5
l — 1
ODA u WB |
Foreign Stale FDI Domestic
banks Corp. {Capital
W o .
Governmental
Investment & loan (BOT etc)
l A
Public investment Capital investment

Figure 4-1  Flow of investment and loan in Viet Nam

1.1 Public investment
Public investment is usually made {rom the following:

- National budget

- Governmental investment and toan supported by ODA (unds, WB loan, cte.
sometimes with cofinancing from foreign banks

- FDI and foreign banks in casc of BOT etc.

1.2 Capital investment
Capiltal investment is usually made by the following:
- Investment by state owned enteiprises
- FDbi

- Domestic capital
- Governmental investment and loan

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

JICA/Nippon Stecl | Chapter Part Section Page
Dale: Feb 17, 1998 Rev. I 5 9 1




JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

2. Potential financing sources in general
The following are the polential financing sources for projects in general.

2.1  Supplict’s credit (Figure 4-2)

In supplice’s credit (8/C) a Japanese exporler accepts the deferred payment by an
importer in a developing country, and at the same time receives a loan equal to the
cost of the exporled goods from the financial institution in charge (Export-Import
Bank of Japan, cily bank or others). A Letter of Guarantee (L/G) by the foreign
government concerned or leading bank is required for the acceptance of supplier’s
credit.  Export license and export insurance are then provided by the Japanese
government (MITE).  The amount of finance by S/C is as follows:

Export amount eligible for S/C - Down payment (over 15%) - Amount equivalent to
profit (Min. 10%)

2.2 Buyer’s credit (Figure 4-3)

In buyer’s credit (B/C), financial institutions (Export-Import Bank of Japan, city
bank or others) agree to the loan dircctly with importer(s) of a developing country to
make possible the payment for imported goods. L/G by the forcign government
concerncd or the Central Bank is required for the acceptance of B/C.  An export
license is then provided by MITL.  Buyer’s credit insurance is necessary for a loan

given by city banks etc. (not EX-1M Bank). The amount of finance by B/C is as
follows:

Export amount cligible for B/C - Down payment
2.3 Project finance (Figure 4-4)

The term “project finance” is used to refer to a wide range of financing structures
which have, however, one feature in common: the finapcing is not primarily
dependent on the credit support of the sponsors or the value of the physical assets
involved. In a project financing, it generally includes:
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Figure 4-2  Supplier’s credit
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Buyer’s credit
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Figure 4-3  Buyer’s credit
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Project finance
(Example)
Off-taker Product
(Long-term Off-{ake Agreement)
KEY ISSUE
s Payment o Rt
. Equit
Project Company quity_|Sponsor
Companics
Surplus {Construction Completion/
Payments Contract) Performance
Guarantees
. Construction ¥ -
Trustee  |Payments |Construction
Company
H
1 (Loan Agreement) | 1oan Debt.
. Service
Banks Sponsor’s Guarantee

Feature of project finance
Reliance on project assets and cash flows of the project without fuil
recourse to the sponsors

Figure 4-4 Project finance
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2.4

24.1

- some element of reliance on project assets and cash flows without full recourse to
the sponsors or, in some cases, to the borrower;

- a specialist for technical and economic evaluations of the project, the project
sponsors’ or operators” business and thorough on-going monitoring by the lender;

- complex loan and security documentation, quite probably involving innovative
stractures; and

- higher margins and fees to reftect the lender’s exposure to the project (often political
risk).

As a resull, those who are intcrested in the project will concern themselves closely
with the feasibility of the project and its scnsitivity to the impact of potentially
adverse factors,

A successful struclure will entail a satisfactory and economic allocation of project
tisk among the various interested parties. In addilion to the project sponsors and
the senior lenders, risk might be accepted to a greater or lesser extent by suppliers of
raw materials or equipment, contractors, operators, product purchasess or end users,
insurers and government agencies (including export credit agencics). The extent to

which any party will be willing to accept project risk depends on the anticipated
return it will receive.

In the case of banks, it is cerlainly true that they will rarely enter into a project
financing without some form of commitment (e.g. product off-take agreement) on the
patt of the project sponsors,

OECF (Overscas Economic Cooperation Fund) Loan (Figure 4-5)

Fhe Japancse government provides loan assistance (long-term, low-interest loans),
usually called “yen loan”, to develeping countries.

Official request for loan assistance
Requests for loan assistance from developing countrics are generally made through
diplomatic channels by means of a written document {e.g., verbal note).

In the case where Japan participates in co-financing with international financial
institutions such as the World Bank and the Asian Development Bank, loan
requests come not only from developing countries but also from these inslitutions.
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OECEF loan

Feasibility Study (e.g. JICA)
|

Official Request for OECF Loan J
I

Evaluation of the Loan Request Gov./OECF Mission
|

Signing of E/N (Exchange of Notes)
I

Fact-finding by OECF
i

Signing of the L/A (Loan Agrcement)

Ioan conditions for Viet Nam

* Interest rate: 2.3% p.a.

* Period: 30 years including 10-year grace period

* Scope: foreign portion + some local portion
Co-financing with International Financing Institutions
(e.g. World Bank)

Joint financing Sprit financing system
Project Project

Figure 4-5 OECF Loan
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2.4.2  Evaluation of the loan request

Aflter receiving the yen loan request, the Ministry of Foreign Affairs coliccls all the
nccessary data and information to enable a full understanding of the contents of the
request.

in the case of a project loan, for example, Japan gives loan assistance to a project
that would contribute (o cconomic development and improvement of the living
standard of the people of the recipient country.  Accordingly, it is necessary to
check through seme points prior to the approval of the loan. In other words, the
foltowing facts should be sufficicntly canfirmed beforchand:

- Ouder of priority and degree of importance of projects in question within
the overall economic development plan of the recipient country

- Degree of contribution of the loan extended by Japan to the project
implementation itself and to the improvement of zelations with Japan

- Feasibility of the project

- Degree of maturity of the project

‘The study on technical, economic and financial feasibility normally has to be
presented (o Japan (c.g. by JICA F/S). When a project loan request is made to
Japan, the presentation of such a report is required.  The contents of the report are
then examined and analyzed, and the feasibility of the project has to be confirmed
by the Japanese Government.

However, if the presented data and information are not sufficient to confirm
feasibility of the project, a survey team may be senl to the recipient counlry, as a
part of the technical cooperation extended by JICA.

Normally, when a project is proved feasible as a result of the survey mentioned
above, the Ministry of Foreign Affairs makes the initial decision on such important

items as the type of the loan, the amount, the interest rate, the repayment period,
ctc.

The decisions adopted by the Ministry of Forcign Affairs is made by consultation
with the four ministries concerned, namely the Ministry of Foreign Affairs, the
Ministry of Finance, the Ministry of International Trade and Induslry, and the
Economic Planning Agency. The conclusion ageeed upon by these four ministries
becomes the policy of the Government of Japan.

When the government policy is thus decided upon, the Ministry of Foreign Affairs
informs it to the government of the recipient country.
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2.4.3  Signature of the Exchange of Notes

After reaching an agreement on E/N between the Japanese Government and the
government of the recipienl counlry, E/N is to be signed by the lwo governments.
The ditect involvement of the government itsclf comes to an end, and the loan
project is now in the hands of the executing agency: OECFE.

The Overseas Economic Cooperation Fund (OECF) is handling, as an execuling
agency, project implementation including the disbursement of the yen loan
cxlended and repayment of it.

!.,_ 2.5  World Bank Loan (Figure 4-6)

2.5.1

2.5.2

253

The World Bank Group couasists of the following.

The International Bank for Reconstruction and Development (IBRD)
The IBRD is the single largest provider of development toans to middle-income
developing member countries and a major catalyst of similar financing from other
sources. Its operations are financed primarily through borrowings in international
capital markets, and its lending is backed by government guarantecs.

The International Development Association (1DA)

IDA provides financing on highly advantageous terms for the world’s poorest
countries (GDP per capita: less than US$ 765 (1995)). It relics mostly on
contributions from its wealthier member countries to fund its loans. The most
favorable financing source from the World Bank Group in Viet Nam seems (o be
IDA credits. 1DA credits arc made only to governments. They have to be
repaid over a period of thitty-five to forty years. They carry no interest, but there
is an annual service charge of 0.5 percent on the disbursed amount of each credit.
When the IDA credits can not finance the total loan amount, cofinancing by other
financing sources could be arranged.

The International Finance Cooperation (JFC)

IFC is the largest source of financing for private scclor projects in developing
countries. [t invests in commeicial enterprises by means of loan and equily
financing in collaboration with other investors.  Untlike the 1BRD and 1DA, IFC
does not receive government guarantees of repayment.
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*: International Development Association
(Note) Credit conditions of IDA (to countrics with GDP per capita
less than US$765 (1995))
Repayment: 35 - 40 years

Inferest; none

World Bank (IDA) loan
{(Example)
IDA*
(World Bank)
Credit (only to Gov.)
Viet Nam Project Commercial
Government Agreement Lenders
Loans Loans
> Project Company
Equity Equity Foreign

Service charge: 0.5% p.a. of residual principal

Figure 4-6  World Bank Loan

Name of Project: Final Report

Master Plan Study on the Development of Steel Industry in the Socialist chublib of Viet Nam

JICA/Nippon Steel

Chapter

Date: Feb 17, 1998 Rev.:

o

Part .

5

Section Page
4 10
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2,54 The Multilateral Investment Guarantee Agency (MIGA)
MIGA encourages the flow of foreign direct investments to developing countries
by providing private investors with guarantees against political risk. It also offers

investment marketing scrvices and advice to developing countrics on how to betler
attract foreign investment,
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3. Case study

Figure 4-7 shows the scenarios for financing of an integrated steelworks project for
the two following, typical scenarios:

- Scenario 1: The intcgrated steclworks is solely owned by a state owned
enterprise (VSC).
- Scenario 2: The integrated steclworks is owned by a joint venlure consisting
of VSC, foreign partner(s) and people in a form of open stock.

Scenanio 1;
State owned cnlerprise

Scenario 2:
Joint Venture

. she —
S Bquity — Debt —
0 30% 100%
ODA WB (Sl EXIM/private
Gov. (VS
oéév% ) 9 loan loan  |bond bank loan
asw) | asw lgowy| @ow)
0 100%
. IFC MIGA | State ODA and/or
vse | i loan  {loan |bond EXIM/fprivate
(15%) (10%) bank loan
5%) |(10%) |(10%) P20%%)

A stocks (5%) Profit of open stocks (5%)

Figure 4-7  Scenarios for financing of an integrated steel ptant project

It should be noted that these scenarios are conceptual ones and are based on neither
actual negotiation nor discussions with authorities concerned and financing
institutions.  Therefore, how successful these scenarios maybe is nol known at this

stage.

3.1 Scenatio }

The government not only invests 30% of the investment cost but also issues a state
bond equivalent to 10% of the investment cost.
cofinancing with ODA (15%), WB (IDA or IBRD, 15%) and EXIM/private banks
(30%). The government guarantee is necessary for cofinancing.

The remaining 60% is provided by
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3.2 Scenario 2

A joint venture consisting of VSC (15%), foreign partacrs (10%) and people in a
form of open stocks (5%) makes up 30% of the investment cosl. 1t is assumed that
the stock market is cstablished in Viet Nam and the stocks can be allowed open
before the plant operation.  The stocks could be sold at double the price of the face
value. The remaining 70% is made up by the following:

- International Financing Corporation (IFC) loan: not exceed 25% of the
overall financing requircment (70% x 0.25 = 17.5%15%)

- Multinational Investment Guarantee Agency {MIGA) supported loan (10%)

- State bond (10%)

- ODA andfor EXIM/private bank loan (30%)

- Profit of open stocks (3%): no interest
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Chapter IV Pre-feasibility Study Results for the
Construction of the New Integrated

Steelworks
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Part 1 Introduction
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Section 1 Preface

Namec of Projeci: Final Report ‘
Master Plan Study on the Development of Steel Industry in the Socialist Republic of Viet Nam

JICA/Nippon Steel Chapler Part Section
Date: Feb 17, 1998 Rev.: [\ 1 1

Page




JAPAN INTERNATIONAI. COOPERATION AGENCY (JICA)

Contents
Page
| R L Y T CR R T L TR T e L e R |
Nanie of Project: Final Repont
Master Plan Study on the Development of Steel Industry in the Socialist Republic of Viet Nam
JICA/Nippon Steel | Chapter Part Section Page
Date: Feb 17, 1998 Rev.: v t 1




JAPAN [INTERNATIONAL COOPERATION AGENCY (JICA)

1. Prcface

Study on the construction of the new integrated stcelworks, which had
been recognized as necessary in the master plan for the Victnamese steel
industry in 2010 prepared in Phase 1 of this project, was conducted as the
work in Phase Il.

Study was also carricd out as the fourth site study to confirm the
preconditions (o the pre-feasibility study. Major preconditions and the
scope of the pre-feasibility study arc shown in Section 2 below.

The pre-feasibility study here aimed to investigate the impact of shifting
the construction start timing for each cquipment unit on the viability of the
projcct based on an outline picturc of the integrated steelworks drawn on
an assumption that a more-detailed full-scale fcasibility study would be
conducted in the future.

In other words, the aim was to verify what conditions would be necessary
to improve the viability of the construction of the integrated steclworks.

In recent years, a plan for the construaction of an integrated steclworks
attempted in South IZast Asia was aborted for the reason that the
investment in the upstrcam process would affect the viability of the
project.

Although it is necessary to watch carefully the future trend of economic
growth and outlook and that of industrialization policies in Vict Nam, the
full utilization of the information contained in the report of this pre-
feasibility study is expected.

Name of Project: Final Repord
Master Plan Study on the Development of Stecl Endustry in the Socialist Republic of Viet Nam

{ICA/Nippon Stecl Chapter Part Scction Page

Date: Feb 17,1998 Reve: v 1 ! 1




JAPAN

INTERNATIONAI, COOPERATION AGENCY (JICA)

Section 2 Scope of the Pre-feasibility Study and Its
Preconditions
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PO

1.1
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

1.2

1.3

1.4

Scope of the Pre-feasibility study and its preconditions

The pre-feasibility study was conducted with the following scope and
preconditions.

Conceplual design of the new integrated steelworks
Production scale and product mix

Production process

Raw material and fucl usage plan

Equipment to be introduced, and its layout arrangement
Organization and persenncl

Plant mapagement plan

Related facilitics (infrastructure elc.}

Environmental control equipment

Construction process

Preconditiens to production scale and product mix

Based on the master plan, the production of about 3,000,000 tons of [lat
products and about 1,000,000 tons of semi-products, i.c., billets, should
be planned.

In consideration of equipment cost, the maximum width of hot-rolied
sheel products should be 5-feet wide which will cover about 88% of the
total domestic demand.

The maximum width of cold-rolled sheet products should be 1,300mm
‘wide in consideration of the projected range of demand.

Preconditions to site selection
Study should be conducted on the assumplion that the integrated
steelworks would be constructed in Mui Ron. For the Dung Qual area,
the impact of the difference in infrastructure around the site on the total
construciion cos! is assessed and reflected in the viability of the project
for comparison with Mui Ron.

Preconditions to construction process

The total demand for stec! products in 2010 projected as a result of market
study is regarded as appropriate. However, considering the timing of
construction fund procurcment, the completion time for cach equipment
unit is assumed as below.
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Completion time for hot strip mill and cold strip mill: Early 2006
Completion time for No.t BF and steelmaking equipment; Early 2010
Completion time for No.2 BF and related cquipment: Early 2014

Project assessiment will be carricd out by estimating cost based on the
above scopc and preconditions.
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Part 2 Summary of the Pre-feasibility Study
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Section 1 Market Mix Projection
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1. Steel demand projection

Based on the macroscopic and microscopic survey of the present and future
industrial structure in Vict Nam, stcel demand by steel type in Viet Nam is
projected as shown in Table 1-1.

Table 1-1 Steel demand projection
(Unit; 1,000t)
Product 1990 2000 2005 2010
Non- {Bar 470 770 1,190 1,520
flat Wire rod 300 440 6GO 770
products)Seciion 140 270 450 580
Subtotal 910 1,480 2,240 2,570
(% of non-flat steel) (70%) (63%) (54%) (45%)
Flat Plate * 58 93 239 473
groducts{Hot coil/sheet ** 48 195 501 994
Cold coil/shect 65 177 454 899
Galvanized sheet 139 228 388 659
Tin plate 40 65 88 125
Welded pipe 40 112 240 360
Sub total 390 870 1,910 3,510
{% of flal stecl) (30%) (37%) (46%) (55%)
Grand total 1,300 2,350 4,150 6,380
¢ : Plate : thickness = 6.0mm
" : Hot coil/sheet : thickness < 6.0mm
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Section 2 Production Scale and Product Mix
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1. General

In this section, a summary of the production scale and product mix of flat
products is given.

For more details, please refer to Sections 10, 11 and 12, Part 14, Chapter
1v.

1) The total fiat product demand on slab basis in the future in Viel Nam
classified by the final production process has been derived as shown in
Table 2-1 using the market study resulls.

Table 2-1 Forecast of flat product demand by final production process
{Slab basis)

(unit : 1000 t/y)
Year Tolal ¥lat producls W.lPipcj
Flat | Plate | HSM | ¢SM | CGL | EGL | Tinf | (92%)
mill TFS
(90%) | (93%) | (89%) | (90%) | (90%) { (84%
19946 434 64 52 73 142 12 48 43
1997
1998
1999
2000 964 103 210 199 232 21 77 122
2001
2002
2003
2004
2005 2122 266 539 510 394 37 105 261
2006
2007
2008
2009
2010 sn 526 1069 1010 671 61 149 39i

Note: Percentages shown under each process are the yield values of cach product
against slab.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

The figures in the above table are converled to slab basis using the yield
value of each process,

For example, the tofal demand of flat products in 2010 is 3,877,000 1/y on
slab basis which is equivalent to 3,510,000 t/y on final product basis, (For
details, refer to item 1.2 (1) on page IV-14-10-2)

2) Using the above Table 2-1, Table 2-2 “Maximum accessible demand for

each process” has been prepared for the case that the max. width of HSM is
1600 mm.

Table 2-2  Maximum accessible demand for each process(stab basis)

{unit: 1000 t/y) ,
Year Flat HSM CSM CGL ETL t
(Tolal) {Accessible) {Accessible)

1996 434 322 215 142 48
1997

1998
1999
2000 964 769 431 232 77
2001
2002
2003
2004
2005 2112 1726 904 394 105
2006
2007
2008

2009 ;

2010 3877 3345 1830 671 149

Various premises are used to prepare the above table.
For dctails of the premises, please refer to Page 1V-16-10-7.

As shown in the above table, the maximum accessible amount of HSM
products in 2010 is 3,345,000 t/y against 3,877,000 1/y of the total flat
product demand.

This means that 532,600 t/y (3,877,000 - 3,345,000) arc inacccssible by
the HSM in NISW,
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Out of the inaccessible 532,000 t/y of flat products, approx. 470,000 t/y
are products wider than 1600 mm, and approx. 60,000 t/y are EGL products
which will not be produced in NISW.

As for CSM , the inaccessible products are considered only those for EGL.
For example, the max. accessible amount are 1,830,000 t/y against
1,861,000 t/y of the total demand.

As for the CGL and ETL products, it is presumed that all products will be
accessible by the facilities to be installed in NISW.
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2.

2.1

1}

2)

Production scale and product mix of HSM plant
Production scale

The produciion scales of the HSM and finishing facilities are planned as
follows:

Considering the maximum accessible amount(3,345,000 t/y) of flat rolled
products shown in the previous page, the maximum capacity of HSM has
been decided to be 3,225,000 1/y(96% of 3,345,000 t/y) to cover Lhe total
demand as much as possible within the achicvable preduction capacity of
the coil box type HSM which is considered most suitable for the new
integrated steelworks.

The above 3,225,000 t/y on slab basis is equivalent to 3,003,000 t/y on
product basis.

- Step 1 : 1,680,000 t/y(slab basis)
- Step 2 : 3,225,000 t/y(slab basis)

According to the product mix and the production flow(please 1efer to
page 1V-14-10-8 to 1V-14-10-10 for details), the production scales of the
finishing facilitics arc planned as shown in Table 2-3.

Table 2-3  Production scale of hot finishing facilities

Step 1 Step 2
No. Capacity No. Capacity
_ 1600 1y 1000 t/y
1 Hot skinpass mill 1 700 1 700
2 Hot shearing line 1 300 1 300
3 Hot plate cutting line 1 60 1 120
4 Hot slitting/recoiling line o 6 H 240

Generally the demand for sheets, plates and small coils is considered very
high in Viet Nam compared to that for as-rolled large coils.
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Therefore in addition to the above finishing facilities, several finishing
facilities will nced 10 be installed at coil centers.
2.2 Product mix(including size mix) of HSM products

The product mix of future Viet Nam market has been prepared using
various presumptions as described in Section 10, Part 14, Chapter 1V.

1) The presumed product kinds of hot rolled products when delivered from
HSM plant are shown in Table 2-4.

Table 2-4  Product kinds of hot rolled products

Product kinds Production
{product basis)
a) Hot coils for CSM in NISW 1,000,000 t/y
b) Hot coils for P/O products(*1) 200,000 t/y
c) Hot coils for re-rolling companies 600,000 v/y
d) Hot coils for pipe/forming companics 300,000 (/y
e) Hot coils for coil centers 300,000 t/y
f) Hot rolled sheets/plates 240,000 t/y
g) Hot rolled heavy plates(*2) 120,000 t/y
h) Hot shit/recoiled coils 240,000 \/y
Total 3,000,000 vy

Note(*1): Some part of P/O products will be cut into sheets in HSM plant.
Note(*2): These are produced without coiling at down-coiler.

2) The presumed width distribution of flat products is shown in Table 2-3.

Table 2-5 Width distribution of all flat products

Width range Ratio

- 1600 mm (5 fect) 88 %

1600 (5 feet) - 1900 mm (6 fect) 7 %
1900 (6 feet) - 5%

Considering the above figures, the width of HSM has been decided to be
5 feet.
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3) The thickness distribution of flat products narrower than 1600 mm is
presumed as shown in Table 2-6.

Table 2-6 Thickness distribution of hot rolled products

Thickness range Ratio
1.20 - 1.79 mm 6 %
1.80 - 5.99 mm - 80 %
6.00 - 1599 mm 10 %
16.00 - 32.00 mm 4 %

4) Praduct size range

Considering the above size mix, size ranges of each hot rolled product to
be produced in NISW are planned as shown in Table 2-7.

Table 2-7 Product size range (Slép 2) ‘
Thickness Width

Product kind/use min. - max. min. - max.
{(mm) (mm)

1 As-rolled hot coil 1.2 - 16.0 650 - 1600
2 Skinpassed hot coil 1.2 - 6.0 650 - 1600
3 Hot rolled sheet 1.2-13.0 650 - 1600
4 Heavy plates 3.0 - 32.0 900 - 1600
5 Hot slit/recoiled coil 1.2 -9.0 650 - 1600
6 P/O coil and shect 1.8 - 6.0 700 - 1350
7 Hot coils for TCM 1.8 - 6.0 700 - 13060

At Step 1 of the project the minimum thickness of hot rolled products is
presently proposed to be 1.6 mm with 5 stand Finishing Mill (FM).

. -
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5) Steel grade distribution

Considering the data in South East Asia, the steel grade distribution

classificd by tensile strength is presumed as shown in Table 2-8.

Table 2-8 Steel grade distribution by tensile sirength

carbon steel

Tensile strength 25 - 35 35-45 50 -
(Nominal) ( kg/mm? ) ( kg/mm’ ) ( kg/mm?)
Steel kind Low carbon steel Low or middle Low alloy stecl

Typical standard
in J1$ and API

SPHC, SPCC
SAPH 340

$5400, SM400
SAPY 400

$8490, SM490
APL-5LX60

Composing ratio

0-75%

20-25 %

5

%

3. Production scale and product mix of cold strip mill and metal finishing

plant

Products of the cold strip mill plant and metal finishing plant decided from

the market study arec as follows.

1} Size range and typical size of products

Size ranges and typical sizes of each product are summarized in Table 2-

9.

Table 2-9 Size range and typical size of products

Size range {mm) Typical size {mm)

Thickness Width Thickness X Width
Pickled and oiled| 1.8~6.0 | 610~ 1,350 2.8 X 1,100
sheet (P/O})
Cold rolled steel |0.35~1.6} 610~ 1,300 0.9 X 1,000
sheet
Galvanized steel |0.18~1.6 | 610~1,250 0.4 X 1,000
sheet
Tin plate 0.18~0.4 | 610~ 1,100 Producis
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2) Grade of products

The grades of products are summarized in Table 2-10.

Table 2-10  Grade of products

Producls

Steel grade (JIS)

Pickled and oiled sheet (P/O)

SPHC, D, E
$5400, SAPH 340, 400

Cold rolled stecl sheet SpCC
SPCD
- SPCE
Galvanized steel sheet SGCC
SGCH
Tin plate SPTE

3) Annual produclion

The annual produclion amount of cach product is summarized in Table

2-11.

Table 2-11  Annual production of ¢ach products
o {(Unit: ton/y)
Step 1 Step 2
Hol coil Product | Hot coil Product
Pickled and oiled sheet (P/O) 105,200 100,000 210,400 200,000
Cold rolled steel sheet 550,600 500,0001 767,4000 700,000
Gaivanized steel sheet 109,500 100,600 219,200{ 200,000
Tin plate 0 0 117,100 100,000 |
| TOTAL 765,300 700,000 1,314,100 1,200,000
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Section 3 Production Process and Balance
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Flow of production processes

The production processes of the projected integrated steelworks are
decided by considering the scale of production, situations of raw malerials
and investment efficiency.

The {low of production processes is shown in Figure 3-1.

Production balance

The projected integrated steclworks will be constructed in three phases.
The production balances of the individual step arc shown in Figures 3-2

~3-4.
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Unit : 1000ty
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Figure 3-2 Material flow and material balance
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Section 4 Qutline of the Production Facilities
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1. Main specification of the production facilitics
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1. Main specification of the production facilities

Main specification of the production facilities is shown in Table 4-1.

Table 4-1

Main specification of production facilitics

Facility

Step 1

Step 2 *

Step 3 *

hPort and
port facility

For steel products
unloading crane
Max. 30t x 3 sets

Warchouse . 1 sct

For raw matcrials
unloading cranc
for ore & coal
Max. 2000t/h 2sets

Unloading cranc for
other materials
500t/h x Iset

For steel products
unloading cranc
Max. 30t x 2 sets

IFer raw malerials
unloading cranc
for ore & coal
Max.2,000t/h 2scts

For stect produclts
unioading cranc
Max. 30t x 3 scts

Warchouse : 1 set

Raw materials

Raw material yard

Raw matcrial yard

6.5m"x0.45m>x
15.56m'x120
By-product plant
capacity :
150,000Nm>/h

handling 40,000m?*x3 40,000m?x 1
facility 24,500m*x3 24,500m’x 1
Coal yard Coal yard
21,000m’x} 25,000m’x3
25,000m’x3
Blending yard Blending yard
24,500m*x } 24,500m°x 1
Yard equipment Yard cquipment
L 1 sel 1 set
' Sintering plant |  ---------- Sinter maching Same as left
type : DL
cffective area
: 320 m’x1
Desulfurizing plant
1 1 set
Coke plant | ----oooee- Coke oven Same as left
dimension :
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Facility

Step2 *

Step 3 *

Desulfurizing plant
150,000Nm>/h x1

Blast furnace

Blast furnace

Same as left

plant

[ Basic oxygen
furnace plant

type : rotary kiln
capacity : 500t/d

plant 3,200m’x1
Hot blast stove
3 sets
Casting machine
o 1 set
Lime calcining | ool Kiln Same as left

1 set
---------- Converter Converter
capacity:220t/heat | capacity:2201/heat
2 sels 1 set

OG equip,:2 sets
CAS-0OB:1 set
Deslagging equip.

OG equip,:1 set
CAS-0OB:1 set
Deslagging equip.

casting plant

Ist.x2 CCMx2sets
casting sizc :
22omm'x1.6m"
x10.4'
casting speed :
2.6 m/m

1 set 1 set

LD gas holder LD gas holder

tIset, 0 eeeeeeao

Continuous | -—-aeoo.l. SLcaster =} cemamaaa.

BT caster
8st.x1 CCMxlset
casting size :
150 sq.x12m’
casling speed :

3.5m/m
Hot strip mill | Hot strip mill Hot steip mill | —omenen
plant capacity: 1. 7Mt/y capacily:3.25Mt/y
Reheating furnace Reheating furnace
capacity:250 t/hxI | capacity:250 t/hx2
-E;:‘];;of Project: Final Repont
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Facility

Step 1.

Step 2 *

Step 3 *

Roughing mill
reversing x 1 st.
Finishing mitl

Roughing mil}
reversing x 1 st.
Finishing mill

X 5 st x 1 st.
Cold strip mill | Tandem cold mill Tandem cold mill
& metal capacity capacity
finishing 0.74Mtty 1.05Mt/y
plant Pickling linc Pickling line
capacity capacity : 1.3Mt/y
0.79Mt/y CGL : 1 line
CGL : I line {(No2 CGL)
{(Nol CGL) ETL : 1 line
Power Recciving station Receiving station Receiving station
teceiving
& distribution | Main transformer Main transformer Main transformer
facility 100 MVA x 2Zunits 150 MVA x lunit 150 MVA x lunit

Main substation
SOMVA x 4 units

Main substation
50 MVA x 4 units
Emergency diesel
generator :
1000kw x 1set

Main substation
SOMVA x 1 unit

Emergency diesel

generator

Power plant

Boiler, turbine,

Boiler, turbine,

gencrator generator
capacity : 150Mw capacity : 150Mw
extracted extracted
steam:80t/h steam:80t/h
Demineralized Demineralized
water equipment waler equipment
2units | -e----en-
BF blower | = ---eee-e- Blast furnace Blast furnace
plant blower blower
capacity : capacity :
6,000Nm>/hx2sets| 6,000Nm>/hxiset
Air separation | = --------- Air separation Air separation
plant equipment equipment
capacity(oxygen): capacity(oxygen):
33kNm?*/hx2 vnits | 33kNm>/hx1 unit
capacity(nitrogen) | capacity(nitrogen)
20kNm’/h 20kNm>/h
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Facilily Step 1 Step 2 * Step 3 ¢
Fuel gas | --------- BFG holder BEG/CGG
facility 100km>x 1 unit holder{combind

COG holder
70km>x1 unit
Ulitities piping

use)

70km>x 1 unit

1 set Utilities piping
- I set
Water supply & | Reservoir in site
sewcerage 1 set
facility For downstream For upstream
plants facilities & plants facilities &
main piping for main piping for
industrial, potable | industrial, potable
waler & sewerage water & sewerage
Iset Iset
Intraworks Vehicle @ 1 set Lacomotive Locomotive
transportation tractive capacity : tractive capacity :
65 t x 6 sets 65t x 6 sels
railway railway
cquipment: equipment:
rail gauge:1422mm | rail
rail size:60 kg/m gauge:1422mm
Torpedo car rail size:60 kg/m
loading capacity : | Torpedo car
250tx 13 sets loading capacity :
Vehicle @ 1 set 250tx13 sets
Vehicle : 1 set
Intraworks Telephone exchange
telephone. PABX
Facility capacity : 200lines
PAX
capacity : 1000lins
Handset & Handset & Handset &
communRication communicalion communication
line : 1 lot line : 1 lot line : 1 lot
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Facility Step | _ Slep 2 * Step 3 *
Central Machining shop:1 | | oo
maintenance | Fabrication shop :1
shop Casting shop : 1
Forging shop : 1
Vehicle repair
shop : 1
Mechanical repair
shap : 1
Electrical &
instrumental repair
shop : 1
Material warchouse: | Material warehouse:
1 set exlension
Testing & Raw materials |  ---------
analysis verification test:1
facility Analytical
verification test:1
Special
verification test:1
Product
verification test:1
Environmental
measurement
test: |
Administration | Central office :
& common
facility Motor pool : 1
Shipping warchouse | Shipping warchouse
1 set 1 sel
[Note} * Indicates additional equipment for cach step
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Section 5 Raw materials
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Concept of raw materials supply
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Concept of raw malerials supply

As described in Section 1, Part 3, Chapter I, all iron orc and coking coal
will be imported for the New Integrated Steel Plant, Following is the
recommendable coneept Lo be applied to the way how to procure malerials
from the view point of stable supply, quality and price.

Iron ore

For sintering plant and blast furnace operation all iron ore is to be
imported by ocean transportation.

To ensure a stable supply of iron ore il is advisable to select and maintain
several sources.

It is assumed that there is no big change of supply and demand for iron ores
in the near future and the proportion of iron ore imported from the various
suppliers should be set out according (o the present exporting level from
each supplier.

This will keep the present stable balance between supplicrs. It 1is
assumed that in Viet Nam and the possible exporting countries there are no
special factors to be taken into account such as reciprocity. The
following are the present possibilities:

-India:
This is the nearest sovrce of supply and has relatively low price ores
with a high lump ratio but a relatively high aluminum content.

-Australia:
The source of supply is quite close and stable with the potential to
supply lump ore in large quantities. Ore from some sources is
limonite ore,

-Brazil:
The source of supply is far away with high occan {reight but low
aluminum content.

-Canada:
The source of supply is far away with high ocean freight but low
phosphorous content.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

Coking coal

Coking coal should be imported mainly from Australia, Russia and China
with a small portion of coking coal imported from USA to make the
adjustment of fluidity morec easy.

The propostions from these three countries shovld be about the same as at
present cxporsted by them to balance the demand, and to keep a manageable
proportion of hard, semi soft and weak coking coal to maintain the coke
quality required for the blast furnace operation.

Scrap ,!-\_
The domestic gencration of scrap is very small and basically only return
scrap will be available,

Auxiliary raw materials

Limestone, dolomitec and quartzite are mined in Viet Nam and can be
supplied from domestic sources with sufficient quantities.

Serpentine is thought o exist in Viet Nam but the resousce has not yet been
developed. In any case dolomite and quartzite can be used as a
substitute.
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Section 6 Concept of General Layout for Mui Ron Site
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

1. Site location and zoning of site

Concept of the site location and zoaing of the sile is shown below:

Considering land form and present situation of the site area

r

[

Minimum investment cost

Minimizing dredging cost

]

Consideration about
environment for residents near
the site

by the mountain

south of the site

|

(D Arranging sile toward north near

@ Arranging berth for raw-material
in the north and for product in the

Anti-clockwise moving line

(O Arranging upstream in the north

and west of the site

@ Arranging downstrecam in the

south of the site

2.  Alocation for cach process

Concept of the site location and zoning of the sile is shown below:

® Minimum site area

@ Simple flow between each plant
@ Smooth transportation routes for the product

Difficulty of satisfying all conditions

Necessity of thinking allernatives

Case 1
Advantageous poing
1) Minimum site area
2) Smooth transportation
routes for the product

I
Case 2
Advantageous point
1) Simple flow between cach
plant
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

3. General layoul for Mui Ron site

The minimization of the investment cost is considered as the top priority for
the selection, with the result that the tayout of Casc 1 is decided for this
study.

Considering below mentioned items, the layout of plants and facilities
concerned is shown in Figure 6-5.

- General layout is designed with the first priority given to the
streamlined flow of raw and auxiliary materials, scmi-product and
finished products, etc.

- Production and auxiliary facilities arc laid out so that equipmenl cosls
are reduced to the minimum.

- General layout is designed by giving ulmost imporlance to the existing
natural conditions and infrastructures.

- Genceral layout is designed by giving consideration to the fact that the
integrated steelworks will be completed in the third steps.

- General layout is designed by giving adequate consideration to future
€exXpansion.
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Section 7 Construction Schedule
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

1.

1.1

i.2

Construction schedulc
Basic concept for construction scheduie

The construction schedule described in this section covered from the start
of basic design by the successful construction contractor to the start of
opcration.

The construction periad for cach unit of production cquipment is generally
determined by the featurc of equipment ilsclf, equipment scale, cte.

The basic concept of the construction schedule are described below.

Preliminary work nccessary for determining the supplier of each
equipment unit before the construction schedule is not stated.

{n consideration of the transport situation in Viet Nam, unloading and
transport of equipment and materials to the site for the construction of
the integrated steclworks will be carried out from the product berth.
From .this purpose, the work for land development and product berth
facility wil} precede other work.

The construction process consisis of three phases to the completion of
the construction of an integrated steelworks.

Thesc three phases are first, the consltruction of hot strip mill and cold
mill plant, sccond, the construction of onc blast furnace, and, third, the
construction of another blast furnace to establish a 2-blast furnace
production structure.

The production period for each equipment unit will necessarily by
determined by the date planned for its start up.

General construction schedule is as follows.
Construction schedule

For general construction schedule refer to Table 7-1, and for cach of the
three phases, refer to Tables 7-2, 7-3 and 7-4.
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JAPAN INVERNATIONAL COOPERATION AGENCY  (JICA)

1. Summary of capilal cost cxpenditure

(1) Total investment {Tolal of Steps 1, 2 and 3}

Amount (Cost per tony Make up

Catecgorics Uss percentage
million JUS$/t-steel %

Direct construction cost . 5,231 1,211 91.3%

Engincering fec 157 36 2.7%

Initial 78 18 1.4%

Interest during 0 0.0%

Conlingency 157 36 2.1%

" Construction cost total 5,623| 1,302 98.2%

B |Operation spate parts 105 24 1.8%

Total required capilat 5,728 1,326 100.0%
Aliernative 1 (Hot strip mill, cold strip mill and CGL)

Amoun!  [Cost per tor] Make up
Categories Uss percentage
million jUS$/t-steel %

Direct construction cost 1,245 288 91.3%
Engincering fee 37 9 2.7%
[nitial organization 19 4 1.4%
Inierest during conslruction 0 0.0%
Contingency 1 37 9 2.7%
Construction cost lota} | 1,338 310 98.2%
|Operalion spare parts I 25 6 1.8%
Total requircd capital investmer] 1,363] 36l 1000%

(2) Bases of cstimation
{(a) Time of estimation
- Import : October 1997 -International market price
- Domestic Procurement : August 1997 -Vietnamese domestic markel price
(b) Currency and Exchange Ratc
- Currency Import : USS
Domestic Procurement : VND (exchange to USS)
- Exchange Rate . 1US$ = 11,700VND (August 1997)
(¢) Division between import and domeslic procurcnient
Equipment te be purchased : Import
Civil works , erection & instaliment : Domeslic
(d) Price (luctuation : Not considered
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2. Summary of estimate of product cost

(1} Production cost
s - . )
Profit-loss by product type (ordinary year) (Unit: 1,000t, US$/t)
Total cost e Profa
. P Genctal xeouat
Shipment | Froduo et S Tonporkaion? adminbtrati o i dtonea Totateont [ Sclling price USLA (L-‘SS wil 3
capenses il
falict L9350 MARH 183 0.1 | 2354 2615 121 pag 0 132
[AsRolled iC 039 283.5; 285 0t 054] 3692 637 0T 51.2
[Skin passed 1O 4000 2859 IS.SF_ 0.1 ] 3§19 1842 66.2 (7Y 26.5
ST recoll MIC 200”5033 288 ] XIS I I SN Ly I
Plate 1200 EUN; 185 0.1 227 429.2 99.5 | (2 1.9
HR shect 2100 3023 8.5 0.3 293 429.2 §99 (2 24.0
PO coil 20} 306.3; 285 (18] 328.2 3892 609 (1584) 124
CR ot ES I - 0.1 4373 T Se93] S0 i) 287
CR sheet 35040 41734 X85 0.1 o 4354 5393 999 (s 350
CGicoil 1001 5323 285 0.3 - 554.2 686.9 1307 (gury 13.3
CG sheet 1000 5483 285 0.1 5701 7169 166 (03 14.7
[ Fin sheet 100.0 661.8: 852 0. 689.8 900.5 HOT 232 20
Total 11011 i 2728
(2) Construction of production cosi
e .. Table 1-6 Cost Stravture L
tab Billet Mot Rotling Coil | Cold Rolling Coil
L lussy % uss2 % ussa % ussa %
ToalCod | 2079 newf  2wE 100wl " 2865 1oo0%] w2z woein
Mateationl | 145.7  388%) 1434 €02%] 1433 S19%] 1556 43.4%
Cre w00 adaE] W8y w3 1020 35%E 068 304%)|
Coat 83 % 22 3% - 85 0% 89 2.6%
_|otermad 374 1sam a3 154 Wil w9 g
Varshk bl 199 8 0% 00 83 363 12 545 180%
Byprodod | 530 -214%) 516 -205%| 553 193%] 633 L1865
Refratiry 14.4 5.8% 111 3.9% 147 3.1% 222 5 01%
Encrgy 95 1&% 86 36% 150 s2l 2 ses
Oxher 490 198% 439 204% 613 6% s 216k
Ticedeowt | 823 3339 154 A% was 3ssw] b s
fiep. 332 M2 13 135% B0 1w s2 155%
BF retining 51 S0 2% 52 18% 54 16%
Mainicaan 32 6% 133 56% 02 er] 22 8O%
Inteses 248 IDO% 126 94% B9 108%  Be  1LI%
Labox 13 0s% 14 D6% 16 5% 4 0%
et 07 _ 033 07 o} 08 el 12 04%]
(3) Sensitivity analysis
Sensitivity analysis (Effect 10 operating cost)
i {Unit: US$N)
Condilion | ] Effects i
Vatiation|  Slab gitle | Hot rolling | Coid rolting
ltems o coit coif
Basc case Opcration cost 2479 2398 _286.5 3402
Capital expenditore cost £ 103 £3.5 +3.2 4.3 5.4
lron ore price +10% +1i0.0 £9.9 +10.2 167
Sensitivity |Ceal price 1 10% 20.8 +0.8 +0.8 +0.9
Variable +10% +7.3 E S 9.2 +11. 8
Fixed T 10% +8.1 7.5 +190.2 +13.0
e iOparationgate -10% 1 +84 __¥13 +145
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(1)
(a)
(b)
(c)

(d)

(2)

Summary of financial analysis

Premises for financial analysis

Fosecast period @ 2001-2029

Source of fund from capilal : 30% of total investment
Borrowing condition of loans

Long-term loans : 5.3%
Shorl-term loans : 15.0%
Taxes

Income tax : 25%

Sales tax 2%

Investment efficiency and scnsitivily analysis

investment effcct analysis and sensitivity analysis

Base Case  Alternalived

IRROI

(After tax) 6.67% 9.34%
IRRO1

(Before tax} 7.57% 11.18%
IRROE 12.060% 17.98%

<Sensitivily analysis of IRROI (Before tax)>

Selling price
10%up 10.63% 17.48%
10%down 4.04% 0.67%
Variable cosl
10%up 5.85% 3.78%
10%down 9.22% 16.30%
QOperating Fixed cost
10%up 7.30% 11.00%
10%down 71.83% 11.37%
Fotal investment
10%up 6.51% 10.13%
10%down 8.77% 12.40%
Slab imperl price
16%up 1.27% 8.08%
10%down 7.88% 13.98%

Base case: Total of Steps 1, 2 and 3
Alternative 1: Construction of hot strip mill and cold strip mill including CGL

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

JICA/Nippon Steel Chapler Part Section

Date: Feb 17,1998 Rev.: i\ 2 8

Page




JAPAN INTERNAVIONAL COOPERATION AGENCY (JICA)

Section 9 Economic Analysis
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General

Financial analysis is concerned with whether the project will be able to secure the
funds it will nced and be able to repay these and whether the project will be able to
yicld rcasonablc profits. Fconomic analysis is directed toward determining whether
the project is likely to contribute significantly to the development ol the cconomy as a
whole and if the contribution of the project is likely to be great enough (o justify the
use of the scarce resources {including foreign exchange) which will be needed.  The
former evaluales the financial viabilily of the project based on the markel prices, while
the latter evaluates the cconomic viability of the project based on the cconmmic values
{shadow priced valucs) from a viewpoint of the natienal cconomy.

Procedure for cconomic analysis
Firstly, the linancial analysis is reviewed from the viewpoint of economic analysis.

Secondly, shadow pricing of the financial costs and benefits is carricd out by the
following procedures:

1) Ciassification of shadow pricing

2) Calcutation of standatd conversion factor (SCF)

3) Calculation of shadow exchange rate (SER)

4) Calculation of shadow prices of traded and nontraded goods
5) Catculation of shadow price of land

6) Calculation of shadow wage rate of unskilled labor

7} Identification of taxes applicd to the project (transfer item)

Thirdly, economic cash flow analysis is undertaken to compule the economic internal
rate of return {EIRR) by a DCF methad.  Sensitivity analysis is also made in this

phase.

Finatly, thc impact of the project is assessed on: (i) forcign exchange, (i) employment,
(iii) industrial development, and (iv} regional development.

Shadow pricing of financial cost and benefit

The shadow pricing of financial cost and benefit is summarized for the cconomic
analysis in the following table.
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Standard conversion

Shadow exchange rate

| (SER)

Traded and nontraded
goods in VND

factor(SCF)

Be foré 2—(—)U§

CAfter 2006

0.940

(.980

 VND 12,447/US$

 VND 11,939/US$

Adjustment by SER

Adjustment by SER

 Shadow pricc of land | US$47,722y US$ 49,753y
Shadow wage rate of LSS 13374y USS 139y
‘unskilled labor L .
4. Economic cash flow analysis
4.1 Economic internal rate of return (EIRR)
EIRR = 5.66 %
4.2  Sensitivity analysis
| 0% Basccase | +30% |
Constructioncost | 7.20% 3.66 % 4.03 %
Seclling price 5.99 % 5.66 % 5.33 %
| Operation cost 6.79 % 5.66 % 4.68 %

5. Impact of the project

Savings of foreign cxchange

The foreign exchange savings will be aggregated at US$14.4 billion for the whole

projeci period.

5.2

Improvement of unemployment situation

The following employment will be made annually by the project.

New employment

During construction (max.) |
| During operation (cmployee)

10,600

6,500
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5.4

Promaotion of industrial development

1t is necessary for cstablishment of the stecl industry Lo develop the supporling
industry. It invelves industrial sectors of machine manufaciuring, machining,
refractory manufacturing, ete.  Contractors and subcontractors for underlaking plant
maintcnance and cxpansion works are also considered to be grouped in the
supporling industry. Without such a supporting industry, smeath operation of
integrated steelworks seems difficult.

Most of the supporting industry will become more capable through the introduction
of foreign technologies andfor training by foreign companies and are located around
the integrated steclworks.

On the other hand, a transportation industry will be developed for conveying 2 big
volume of raw malerials and [inal products of the integrated steclworks and a
shipbuilding industry will take place along with its development. It is also
expecled that heavy industries as well as a metal manufacluring industry will mature
by using quality stecl products from the integrated steelworks.

Promotion of regional development

A lot of people will work in the integrated steclworks. A new community will be
necessary for not only the workers but also their families. Services for drinking
water supply and sewage treatment will be well cstablished and available for the
community, where such facilitics as schools, hospitals, parks and a public hall will be
also constructed.

In addition, wide roads and nctworks for clectricity supply and communication will
be well constracted in connection with the project, which will benefit the community
as well.

The construction of the integrated steelworks will, therefore, greatly contribute to the
promotion of regional development.
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Section 10 Environment Protection
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1.

Concept of environmental contrel measures

1)

2)

The metcorological conditions at the planned construction site of the new steel plant
were invesligated in order to determine which environmental control measures should
be taken. Furthermore, water quality was investigated and noisc measurcments
carricd out as part of the environmental survey of the site.

Environmental conirol measures that meet Viet Nam's regulatory standards are first
taken. However, when Japan's regulatory standards are more rigorous than those of
Viet Nam, measures that meet the former are faken.  The technologies for
environmental control measuvres are based on the measures presently taken by the
Japancse steel industry.

For the environmental control measures and energy-saving measures considered
necessary in the future, a layout that enables these measures to be established as a
future concep!t is planned.

0, contro! of combustion exhaust gas nccessary for ordinary combustion control,
waste heat recovery of hot stoves equipped with standard facilities, installation of
recuperators in reheating furnaces, elc., are conducted as general cnesgy-saviog
measures.  Furthermore, the conteol of OG necessary for operation, hot charge 1o the
reheating furnaces of hot strip mill, etc,, are also conducted.

For the environmental conlrol measures and energy-saving measures considered
necessary in the {uture, a layout that cnables these measures to be established as a
future concept is considered, Large-size encrgy-saving facilitics, such as those for
enabling sensible heat recovery from sinter main exhaust gas and CDQ of coke ovens,
are not installed at the initial stage of the new steel plant from the standpoint of

Encrgy-saving measures
1)
2)
cquipment cost reduction.
3)

These large-size energy-saving facilitics are to be installed after their economic
efficiency is evaluated in lerms of energy-saving cost and equipment investment after
the start of the operation of the steel plant, However, equipment layouls which
enable these large-size energy-saving facilities to be installed in the future are
planned. It is desirable from an environmental view, however, to carry out the
measures related to large-size encrgy-saving facilitics soon after the start of operation.
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3. Air

B

2)

For air pollution control, SOx control measures are laken by installing desulfurizing
equipment in the sinter main exhaust gas system, substantially reducing the amount of
SOx emissions by COG desulfurization, use of low-sulfur fuels, ete.  For NOx also,
the ameunt of cinissions is reduced by the adoption of low-NOx burners, ele.
Furthermore, combustion exhaust gas is diffuscd into the air from high stacks,

The ground concentrations of SOx and NOx near the steel plant when these above
measures are taken were simulated. As a resull, it was found that the obtained
values were far lower than those of Japan's environmental quality standards and there
is no special environmental problem.

4.  Water gqualily

b

2)

5. Noi

1)

2)

Regulatory standards for water qualily are met by removing suspended solids by
thickeners, the coagulation and sedimentation process, ctc., removing oil by pressurc
floatation, etc., removing COD in ammonia liquor and harmlful substances by
activaled sludge trcatment, etc.

The greater part of the fresh water used in cach process al the steel plant is circulated
and reused (circulation ratio = 94%), thereby reducing the indusirial water volume
and the amount of cffluents.

5€

General noise control measures are taken against principal sources of noise, namely,
blast-furnace septum valves, main blowers of sintering machines, large-size dust-
collection blowers, fans, etc.

However, the sound tevel is highest in that part of the site boundary that is nearest 1o
the blast furnaces and thus the target sound level is achieved by enhancing noise
contro}l measurcs in the septum vaives of blast furnaces, large-size dust collection
blowers, ctc.

Masler
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6. Generated substances

1}

2)

7.

1)

2)

Substances gencrated at the steel plant are recycled when they can be used. The
amount of generated substances that is discharged from the steel plant is thus
minimized.  Landfill areas are secured within the stecl plant and generated
substances that cannot be recycled or sold outside arc dumped and used for
landfilling.

However, generated substances thal cannot be dumped or can be incineraled are
incinerated.  For this purpose, an incineration plant is installed within the steel plant.
Blast-furnace slag and converter slag, of which the largest amounts are gencrated, can
be used as raw material for cement and a road base material.  However, because their
applications and demand are unclear, both kinds of slag are dumped near the steel
plant and vsed for landfilling in the initial stage.

Investment for environmentat prescrvation

The tolal investment for environmental preservation equipment is about 8 %
(US$ 400 million) of the total capilal expendilures.

The invesiment cost for environmental preservation equipment is incorporated in the
estimate of each plant equipment.
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Part 3 Steel Demand Prajection and Projection Plan
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Section 1  Steel Demand
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1. Methodaotogy of market study

This market study was carried out by analyzing data and information collected
through an interview survey in Viet Nam. The organization lisl for the interview
survey is summarized in the Appendix in this chapter. In the course of analysis
in Viet Nam, many discussions were made between VSC people in charge and the
JMICA study team. In addition, various papers and documents were examined to
know the past/present market situation as well as to make a fulure projection of
supply and demand of steel. It should be noted that the published data
somclimes scems inaccuratc and some imporlant statistical information is not
available, causing some incounsistency in the estimation.  The study team tried its
best to avoid such inconsistency.

1.1 Steel supply analysis

Figure I-1 illustrales a steel supply projection flow charl.  Steel supply consists
of domestic production and import from foreign suppliers. The forecast of
domestic production is based not oaly on the present constraction plans but also
on investigation of possibilitics of their rcalization through discussions with
VSC people cte.  Import of sleel estimates were based on detailed trade
statistics which are not published in Viet Nam.

The following data and information were used for the analysis:

- The exisling steel mill’s information
- Development of sieel industry
- Trade slatistics
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Survey of steel production in the past

[ronmaking, steelmaking,
rolling/finishing mill, casting and
forging, area, production capacity,

quality, price, etc,

Construction/cxpansion plan

Name of company, arca, produclions,
production capacity, schedute

Policy for promotion of steel industry

Survey of stee! import {including
unoflicial amount) in the past

Export country, steel grade,
amount, price, quality, eic.

Competition with imported stecl

Amount, quality, price

Survey of the condition of
in-house steel production
in foreign counirics

Scenario of domestic stecl
production in Viet Nam

Stee! production plan in Viet Nam

Arca-wise survey for ironmaking,
steelmaking, rolling and finishing,
casting and forging production

Demand projection

(see Figure 1-2)

Supply and demand gap

Projection of imported steel

Steel supply projection
by applicationflocations

Figure 1-1

Steel supply projection flow chart
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1.2 Steel demand analysis

Figure 1-2 illustrates the steet demand projeclion flow chart.  Two kinds of
analysis were undertaken: 1) macroscopic analysis and 2) microscopic analysis.
Some adjustments were made between the two analyses to get the final markel
mix which was transferred to the technical study group.  Since the cxport of
steel is very small, it is not incorporated into the demand projection.

The data and information which were mainly uscd for the study are summarized
below.

1) Macroscopic analysis
a) GDP growlh rate
b) Steel intensity (SI) curve
c} Apparent steel consumption (ASC) and ASC per capita
d)} Flat and non-flat products ratio

2) Microscopic analysis
a) Industrial development plan by industrial sub-scctor
b) Growth rates by industrial sub-sector
¢) Competitiveness of sleel producis (price, quality, technology level, ctc.)
d} Unit consumplion of stcel

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

JICA/Nippon Stecl Chapter Part Scetion Page

Date: Feb 17, 1998 Rev.: v 3 1 3




JAPAN INTERNATIONAL COOQPERATION AGENCY (JICA)

Macroscopic steel demand projection

Analysis of stcel demand for the past

I
[ ]

GNP(GDP) Apparen! steel
Elasticity(S1 Curve) consumption per
capita
l |
|
Review of HSY's forecasting method
l

Scenario for growth

[
Steel demand forecast
i
Crude steel demand forecast

Linc up projection of steel products
(Flat, Non flat products})

Projection of steel products demand

|

Microscopic steet demand projection

Industry-wise/arca-wise demand
analysis for the past

Survey in relevant
organizations, firms and
faclories

Unil steel consumption in
each industrial seclor

T

Survey of industrial
prometion measures in
forcign countries

Nationa! policy for industrial promotion
in Viet Nam

Growth scenario by each industrial sector

I

Steel demand projection by industrial
sector

1

Steel demand projection by application

Adjustment

Check for adequacy

|

Stcel demand projection by steel type (inarket mix)

Figure 1-2  Steel demand projection flow chart
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2. Present sitvation of supply and demand of steel products
2.1 Domestic steel production

Domeslic stecl production in Viet Nam has been increasing recently, and it
reached | million tonfy in 1996.

2.1.1  Domestic stecl produclion by company
Such a rapid production increase in 1996 was duc to the starting-up of several
joint venture companics which produced some 400,000 ton of bar and wire rod
for construction application. Table {-1 shows the domestic steel production
by company for the {ast 5 ycars.

Table 1-1  Domestic steel production by company

(Unit: final products base 1,000t)

1992 1993 1994 1995 1996
1) VvSC _

TISCO 103 109 113 148 180

Hai Phong/Da Nang P 4 12 12 12

SSC 85 117 144 208 260

Total 196 230 269 368 452

2) Vs 0 0 0 0 400

3) 4 mini mills * 10 10 30 30 30

4) Reroll companies 10 10 20 20 20

5) Galvanizing (POSVINA) 9 22 28 41 S0

(Others) 5 8 10 20 30

6) Pipe manufacturers 0 0 4 12 21

Total demestic produciion 220 280 360 490 1,000
{round number) |

* : Song Cong, Cam Pha, Ninh Binh, Duycn Hai
Source 1 VSC
i¥ companies
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2.1.2 Domesltic steel production in 1996 by steel type

As is shown in Table 1-2, about 90% of domestically produced steel was non-

flat products (or long products) and 10% was flat products.

Noun-fiat

products mainly consist of bar for reinforcement and wire rod for construction.

Some quanlity of rolled light section is also produced domestically.

As for flat products, hot-dipped galvanized stecl and welded pipe are
praduced using imported cold-rolled sheet and hot-rolled sheet, respectively.

Table 1-2  Domestic steel production by steel type in 1996

(Unit : 1,000t)

| ~ Steel type Production
1) Bar 572
2} Wire rod 250
3) Rolled heavy section ¢
4} Relled light section 80
Total non-flat products 902
1) Piate H
2) Hot rollcd coil/sheet t
3) Cold shect 0
4) Welded section 0
5) H-D galv. 8¢
6) EG galv. 0
7) Tin plate 0
8) Welded pipe 21
Total tiat products 101
_Grand total (round number) 1,000

Source: VSC

Name of Project: Final Repornt
Master £lan Study on the Developiment of Steel Industry in Ihe Socialist Republic of Vict Nam

JICA/Nippon Sicel

Date: Feb 17, 1998 Rev,:

Chapler
v

l

Parl
3

Section
1
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2.2 Supply and stock

As mentioned in 2.1.1, du¢ to a rapid increase of domesltic steel production, the
total steel supply to market including imported steel exceeded the steel demand
of Viet Nam in 1996. Tablc 1-3 shows the total stec! supply to market which

focuses on an aspect of stec) supply and stock for the last 5 years.

As scen in

this table, the actual total supply to market (domestic production quantity +

imported quantity) is 1,300,000 ton.

Table 1-3  Total steel supply to markel

(Unit: 1,0001)

Subject 1992 1593 1994 1995 1936
(A) Domestic production 220 280 360 490 1,000
{B) Imported steel producits 343 686 600 860 920
(C) Raw material for domestic 20 40 50 S0 110
steel products *
Stock[{D) Carricd over from the 0 3 106 0 176
precceding year .
{E) Stock raised in 1 103 -106 176 334
corresponding year
() Total stock 3 106 o1 176 | 510
(F)=(D)+(E)
(G) Total supply to market 540 320 990 {100 1,300
(G)}=(A}+(B)— (C)~ (F)
*:  Raw material for the production of H-ID galv and pipe
Source:  Ministry of Tradc
VSC
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2.3 Tolal stecl demand summary for 1992-1996

(Unit: 1,0001)

[ Year 1992

1993

1994

1995

1996

! Steel demand 540

820

990

1,100

1,300

2.4 Steel demand in 19906 by stect type

By analysing the statistical documents of sleel import, total stcel demand in
1996 by stecl type is projected and summarized in Table 1-4.

Table 1-4  Steel demand in 1996 by sleel type

{Unit: 1,0001)

Domestic Quantity of imports, Total
L producls and domestic stock

1) Bar 572 -102 470
2) Wirc rod 250 50 300
3) Rolled heavy seclion 0 0 0
4) Rolled light section 8( 60 140
Total non-flat products 902 8 910(70%)
1) Plate 0 58 58
2} Hot rolled coil/shect 0 48 48
3) Cold sheet 0 65 65
4) Welded section 0 0 0
$) H-D galv. 80 48 128
6) EG galv. 0 11 i1
7) Tin plate 0 40 40
8) Welded pipe 21 19 40
Total flal producis 101 289 390 (30%)
Grand total(round number) 1,000 300 1,300 (100%)

Source: Ministry of Trade, VSC

2.5 Steel qualily by demand

As for the non-flat steel products, domestic products or low grade imporled
steel from such countries as Russia and formet low grade block counlries are
accepled by the construction industries.
western countries procure quality steel from VINAKYOEI or from foreign
countries. As for the flat products, the customers use the high grade imported

stecl.

Most JV companies with Japan and
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Projection of future steel demand in Viet Nam (Macroscopic projection)
General aspect

The relation between the nation’s steel demand and economic cxpansion is
explained by the Stecl Intensity curve (ST curve). The SI curve shows the
correlation between Apparenl Steel Consumption (ASC) per GNP and increase
of GNP per capita. Figure 1-3 shows the typical Sl curve. This SI curve is
considered to be the figure that illustrates the elastic nature of apparent steel
consumption,

The SI curve explains the following aspect:  in general when GNP level goes
over about US$ 1,000/capita as of the 1985 price level, the sleel demand
becomes higher than the GNP growth rate due to the nationwide
industrialization movement and investment. At around US$ 5,000/capita of
GNP, the steel demand reaches to a stable level, where the steel demand growth
rate is almost the same as the GNP growth ratc. When GNP riscs over
US$ 8,500/capita level, the steel demand growth rale becomes lower than the
GNP growth rate.  This is because of the growth of such indusiries as lertiary
industries and information/communication industries which do not require big
amount of steel products, as well as the increasc in stcel export.

This SI curve is bascd on USI data from the past, and they do not indicate the
actual economic and industrial situation at present completely, bul the gencral
trend as a whole can be seen through this figure.

Further, 1]S1 summarized the model in Figurc 1-4 by analyzing the relation
belween the economic development process and apparent steel consumption
(ASC) in each country. This model shows that when ASC goes over
100kg/capita the stecl demand increases rapidly and this lendency continues
until ASC reaches 600kg/capita level.  After that, steel demand remains
unchanged in the matured period, and after that it starts to decrease, coming
down to the stable period.

Economic and steel demand situation of Viet Nam in 1996 was :

GDP/capita - US$ 269
ASC/capila - 17kg
ASC/GDP - 0.06kg/US$

At preseni, Viet Nam’s situation is not developed enough to apply the above
tendency, so the steel demand is projected taking into account estimated GDP
growth rates.
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3.2

3.3

GDP growth rale

Table 1-5 summarizes the GDP growth ratc. GDP gowth rates during the
1996-2000G Five-ycar Plan period are estimated at 9-10%/yecar for the whole
industry and 14-15%/year for the manufacturing industry. Long-term
cstimation of GDP growth rate (after the ycar 2000) is not available. It
depends on the nation’s policy for development of science, technology, human
resources, and the acceleration of industeialization, The expansion of foreign
investment as well as the JV company are also important factors.  The
international surrounding sitvation also affects GDP  valuce. 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.

Table 1-5  GDP growth rale

(Unit: %fy)

Five-year Plan ~ Planned GDP growlh rate Actual GDP growth rate
Total GDP Manufaclur@d  Total GDP Manufacturing
Industry Industry
1991-1995 Five-year Plan 55-6.5 75-8.5 8.2 13.3
1996-2000 Five-year Plan 93-10 1415

Source: General statistical office

Sicel demand growth rate

Average steel demand growth rate from 1993 to 1996 was about 16%/year as
shown in Table 1-6.

Table 1-6  Steel demand growth rate

Year Steel demand (1,000¢) Growth rate (%/y)

1993 820 -

1994 990 20

1995 1,100 1]

1996 1,300 18 ]
1993-1996 (av.) - about 16 |
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34

1)

2)

Projection of steel demand
For projection of steel demand, two cases are taken:

Base case {most prabablc case)

Growth ratc of stcel consumption for 1996-2000 is assumed to be 16%/y on
average, which is a little higher than the planned GDP growth rate for the
manufacturing industry for the corresponding years (14%/y). This rate is same
as the average stcel demand growth rate for 1993-1996.  After the year 2000, it
is projected to be lower Lthan those of the precceding years and is assumed to be
12%/y on avcrage from 2001 through 2005, When annual production quantity
comes to a cerlain level, growth rate usually declines, and is assumed to be 9%/y
on average in 2006-2010.

Optimistic case {maximum case)
In this case, average growth rates are set to be 13-25% higher than those of the

Base case.

fn Table 1-7 and Figure 1-5, the projection of steel demand up to 2010 for both
cases are shown.

Table 1-7 Projection of steel demand up to 2010

Case Average growth rate (%/y) Steel demand {1,000t}

1996-2000{2001-2005|2006-2010 1596 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
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Steel products demand (1,000t/y)
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Figure 1-5 Projection of steel products demand
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3.5

3.6

Projection of flat products quantity

With the modernization and industrialization of a country, the ratio of flat
products demand to total stcel demand of the couniry riscs. In most
industrialized countrics including Thailand these ratios are ranging arouud 50 lo
60%, and in Viet Nam it is assumed it will go up to 55% in 2010. In Tablc 1-
8, the projection of flat products ratio and its quantity are summarized.

Table 1-8  Projection of {lat preducts ratio and ils quantity

Subject - 1996 2000 2005 2010
IFlat products ratio (%) 30ﬁ 37 46 55
{1) Basc casec (1,0001) 390 870 1,910 3,510
(2) Optimistic case {1,000t) 390 1,000 2,390 4,590

Projection of ASC

Bascd on the above prajection of stee!l demand, ASC/eapita is cstimated and

summarjzed in Table 1-9.

Table 1-9  Projection of ASC/capita
Subject 1996 2000 2005 2010
Population (million) * 75.6 81.2 81.5 92.2
(1) Base case (kg/capila) 17 29 47 69
{2) Optimistic case (kg/capita) 17 33 59 90
* : Average population growth rate (Unit: %/y)
1996-2000 : 1.8
2001-2008 : from 1.7 to 1.0
200920106 : 1.0
Source: MPI
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