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1)

2)

4)

Status quo of long products mill

A total of 16 mills in 13 stecl works or factories in Viet Nam was observed
in the survey. The production of these 16 mills covers morc than 95% of the
total long products production in Viet Nam. The locations of mills arc
shown in Figure 4-1. The main specifications of each mill arc shown in
Table 4-1. The typical fcatures of long products mills in Vict Nam arc
summarized as {ollows.

Investment for long products mill

In Viet Nam, a large investment for long products mills has been made since
1990 and production capacity was greatly increascd by slarting many new
mills in 1995 and 1996. The investment for mills is classificd as follows.

- Medium investment by joint venture with foreign company

- Similar small investment for existing factorics located in the same arca

Type and capacily of mill
Scemi-continuous mills with small capacity still form the major part and only
two joint venture mills are of modern continuous type.

- Continuous mills and medium capacity 2 mills
- Semi-continuous mills and small capacity 7 mills
- Semi-continuous mills and very small capacity 3 mills
- Manual operation mills 4 mills

Products of mill

The existence of many combination mills which can produce wire rods and
bars and/or seclions is a typical [cature of long products mills in Viet Nam.
Bar & rod combination miils might be uscful for a small market, but too
many similar combination mills is not an effective investment if market
growth in the futurc is considered.

- Bars and wire rods 6 mills
- Bars , scctions and wire rods 2 mills
- Sections and wire rods 1 miils
- Bars only 4 mills
- Wire rods only 3 mills

Feature of products

The steel markel is not yet matured, and the products arc limited to low
grade and small coil weight.

- Small coil weight of wire rod

- Large production of small sizes

- Construction grade only, and no high-grade stect
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- Small production of sections

5) Materials
Replacement of ingots by CC billets for domestic material is under way.
Billet supply from own stecel making plant is an imporiant theme in Viet
Nam, The fcatures of matcrials for mills are as follows.
- Billet shortage and import of large quantities of billet
- Small billet weight
- Usc of pencil ingots at several mills

6) Mill drive
Typical features of mill drive cxcept for a few modern joinl venture mills are
as follows. Opcration without speed coatrol is very difficult and limit

improvement of mill performance.
- Common drive

- AC motor without specd contro)
- No looper control

7} Finishing equipment
Finishing equipment is not well mechanized and manual handling is still the
norm.
- Manual bundling
- Manual stacking of scctions

8) Inspection of products
Insufficieat consideration is given fo inspection of products, and quality

assurance of products appears difficult cven if the steel is construction
grade.

- No inspection spacc in finishing line
- No ¢nds trimming and inspection of wire rods
- No weighing machine

2. Level of actual production

Production capacity of long products mill in Viet Nam by region and product
is shown in Table 4-2 and operation results of long products mill in 1996 are
shown in Table 4-3. The level of actual production of long products is
summarized as follows,

1} Production :
Production of long products in 1996 is about 800,000 tons and this is a all of
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2)

3.1

1)

2)

hot rolled steel products in Viet Nam, Capacity of long products is aboul
1,700,000 tons /year including the mill under the construction. Thal is,
because of much investment for bar and rod mill in past few years, the mill
is in over capacity currently.

Mill performance

Except for a few joinl veature mills, mill petformance is at a very low level
and nceds further improvement for following items.

- Low productivily

- High energy consumption

-  Low yield

- Poor quality control

Capacity of mills by region and products

Features of the present capacity are summarized as {ollows,

- Almosi cqual production capacity in the south and the north
Very small production capacity in the central region

Small production of sections

Flexible products mix by bar & rod combination mills

Rechabilitation and modcinization of mill
Improvement in short term

The production capacity of bars and wire rods for construction steel has
been increased greatly in the last few years, and expansion of production
capacity is not nceded in the short term. The main theme in the short term is
improvement of mill pcrformance as follows.

Fuel consumption
- Installation of recuperater
- Improvement of mill efficicncy

Yield
- Replacement of ingots by billets
- Reduetion of cobble

Productivity

- Inverter control of mill motors

- Application of looper control

- Atomization of three high mill operation
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- Application of lifting magnet cranc for billet and bar handling
- Mechanization of bar finishing
- Automatic strapping of coil

4} Quality control
- Inspection of surface quality
- Managcment of heat

5) Roll
- Up-grading of roll material

3.2 Modernization in long term

The above-mentioned improvements arc important. However, there should
be a limit 1o improvement in existing small mills, and large investment in
cxisting small mills is not ¢fficient. In Viet Nam, similar small investment
has been made for all existing plants in past. The main point of investment
fsrom now on should be modernization of mills by centralization to high
productivity mills. A comparison of mill specifications and performance
between mills in Viet Nam and Japan is shown in Figure 4-2 to 4-7 for
reference of mill modernization. A guide line for construction of modern
mills is as follows.

- Billet weight Min. | ton

- Tons per hour 100 ton/hour

- Mill speed Bar 16 m/scc, Rod 100m/scc
- Productivity 5,000 ton/man/year

- Yield 96%

- Fuel consumption 300,000 kcal/ton

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

JCANippon Steel o Chaptey L Part Section J Page B
2 4 4




JAPAN INTERNATIONAL COOPERATION AGENCY  (JICA)

= -Luu XaNo.l1 & No.2
- Gia Sang
- Natsteel Vina

Thai Nguyen g |

Hanoi o

whong

~ - VSC-POSCO
- Vinaustec}
- Haiphong steel

Ila Tinh

Da Nang

" - Danang steel
- Danang shipbreaking

- Nha Be No.1 & No.2
- Thudue No.t & No.2
- Bien 11oa No.1 & No.2
-Tan Thuan

TayDo —— -Vina Kyoei

Figure 4-1 Location of long products mill in Viet Nam
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JAPAN INTERNATIONAL COOPKRATION AGENCY (JICA)

Table 4-2  Production capacity by arca and product
- Including the plant under planaing in 1997 -

Plant Capacily (1,000 ton/year)
Bars Wircrods  Sections Total
North  |[VSC-POSCO 140 60 0 200
Vinausteel 180 0 H 180
Natseel Vina 60 60 0 120
1uu Xa-No.l S0 30* 40* 120
Luw Xa-No.2 0 _20¢ 0 20
Gia Sang 50 30* 20¢ 100
Baiphong Stecl 20* 0 0 20 "l
Total 500 200 60 760
Eiddlc Danang Steel 20 20 0 40
rl_)anang Shipbreaking 24 0 0 24
s Total _ 44 20 g 64
South |Vina Kyoei 160 80 0 240
Tay Do Steel 80 40 0 120
Nha Be-No.1 0 0 40* 40
Nha Be -No.2 80 40 0 | 120
‘Thuduc-No. 1 j 35* 0 35
Thuduc-No.2 80 40 0 120
Bien Hoa No.1&2 40 30 0 70
Bien Hoa No.3 0 0 50 50 1
Tan Thuan 0 30* ( 30
Total 440 295 90 825
B Othess S0# 0 0 50
Total 1,034 515 150 1,699

Remark :
1) Section includes small & medivm sections only here.

2} Nha Be No.1 has a plan to stop wire rod production and to increase the angle production by
up-grading of the mill.

3) Bien Hoa No.3 is undes planning for construction in 1998.
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Tablc 4-3  Operation of long products mill in Viet Nam in 1996

Plant Productivity | Yield Fucl Production in 1996
(ton/man year}] (%) | (itter/ton) { 1,000 tons/year ) o
Bar Rod Section| Total
Joint Vina Kyoei 2,857 as 40 70 60 0 130
Venture
VSC-POSCO 1,481 96 40 30 50 86
Vinausteel 1,500 96 73 ¢c 0 |73
Natsteel Vina 1,333 94 36 0 03 63
TISCO |Luu Xa No.1 210 92 Billet 58
. 88 Ingot
Tuu Xa No.2 ) 114 20 48 178
Gia Sang 200 93 Billet 76
33 Ingot
58C Nha Be No.1 303 35 60
Nha Be No.2 1,600 o0 60
Thuduc No.1 333 83 63 160 70 34 264
Thudue No.2 1,091 21 60
Bien Hoa 571 88 60
Tan Thuan 435 85
Others  |Danang Steel 606 35 100 7 0 ¢ 7
Danang 240 85 63 ? 0 ?
Shipbreaking
Haiphong 160 85 coal 6 0 0 6
Steel
Others ? 0 0 ?
Total 462 263 82 807
Productivity = Yearly production capacily / number of mill operator
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! Flgurc 4- 2 Mill capacnly in Vlct Nam and Japan
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Remarks:
Re-roll/Japan : Japanese mill which uses scrap plate as a material
Small /Japan: Japanese mill which produces small size Re-bar only
Base /fapan: Japanese mill which produces base size Re-bar mainly
Rod  /Hapan: Japanese wire rod mill
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Number of mills

Rod/}apan

Rod/Viet Nam

Speed ( mfsec )

Figure 4-4  Maximum rolting speed of wire rod
in Vict Nam and Japan
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Figure 4-5  Productivity of mill in Viet Nam and Japan
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Number of mills

' Figure 4-7 Fucl consumption of mill in Viet Nam and Japan

Fuel consumption { litler/ton )
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Section 5 Flat Product Production
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JAPAN INTERNATIONAL COOPERATION AGENCY {JICA)

General

No rolling mills for {lat preducts have been constructed in Viet Nam so far.
Only some downstiream facilities such as galvanizing lines, pipe mills clc.
have been put into operation just recently by joint venture companies with
foreign partners.

But demand for flat products is expected to rapidly increase in the future.
Therefore many joint ventures arc now planning 1o cstablish various piants
producing flat products.

In this scction the present situation of flat product plants is described,
including the plants alrcady opcrating, thosc under construction and those
under planning.

Present overall situation of flat product plants

Summarized lists of flat product plants is shown in Table 4.1 and 4.2,
- Table 5.1: Joint Ventures with Viet Nam Steel Industry for Flat Products
- Table 5.2: Joint Ventures with Viel Nam Steel Industry for Pipe Products

The following is a bricf explanation on the present sitvation of flat product
plants.

Galvanizing line

Now three joint ventures (POSVINA, Maruviena and SSSC) have started
operation of galvanizing lines based on wet flux technology.

The gélvanizing lines of POSVINA and Maruviena are of sheet type, and
that of SSSC is of continuous type.
POSVINA is now planning to modify the line from sheet type to continuous

type.

Two CGL plants (wet flux type) arc now under planning, one in the north and
the other in the south. The production capacity of each plant is about 30,000
- 50,000 t/y.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

Total production capacity of the above CGLs (wet ftux type) will exceed
200,000 t/y in two or threc years, which will cover the total demand of
galvanized sheets used for private housing.

But it will be very difficult to produce the galvanized sheets with higher
quatity to be used for plant building by the above wet flux type CGLs.
Therefore it is preferable that some joint ventures should construct dry flux
type CGLs in the Tuture which will satisfy the demand of galvanized sheets
used for plant building,

In addition to the above mentioned dry flux type CGLs which may be
installed at joint venturcs, one or two high standard CGLs of NOF/DDF(non
oxidizing furnacc / dircct firing furnace) type will need to be installed in the
new integrated stecl plant which will supply a wide range of galvanized
sheets used for plant building, clectrical appliances, automobiles etc.

Electrical tinning line

At the moment no clectrical tinning lines {(ETL) are operating in Viet Nam.
Feasibility studies have been done by several foreign companies, but
positive results have not been oblained so far because demand for tinplatc at
present does not scem large enough for the viability of the project.

Cold rolling mill

No cold rolling mills yet exist in Viet Nam.
But one Taiwan-based company is now doing a feasibility study lo establish
a cold rolling plant consisting of the following facilities:

for the first stagce: reversing cold rolling mill, pickling line,
annealing furnace, temper mill

for the second stage: CGL, color coating line, additional reversing cold
rolling mill

If the study result is feasible, the initial stage of the project is expecled to be

complele at around 2000 - 2001, and the second stage hopefully at around
2005.
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7.1

1)

2)

The above cold rolling mill project is given a very high priority among
various projects now under planning in Vict Nam because the supply of cold
rolled coils to the galvanizing plants and other uscrs is cffcctive to reduce
the importation of cold rolled coils.

Hot rolling mill

No hot rolling mills have becen instalted in Viet Nam.

But construction of a hot rolling mill at early stage is considercd also an
important target for Viel Nam steel industry because the supply of hot rolled
coils 1o the reversing cold rolling mills and other uscrs is cffective to reduce
the importation of hot rolled coils.

One joint venlure is now doing a feasibility study for the construction of a
hot rolling mill using medium thickness slab technology based on
EAF/CCM/HSM process route. '

But, as the feasibility of this project scems very uncertain, it has been
agreed between the JICA team and the steering commitice members of Viet
Nam including VSC members that the master plan should be prcparcd based
on the condition that this project will not be realized.

Welded pipe manufacturing plant
Electric resistance welding mill (ERW mitl)

VINA PIPE, a joint venture company consisting of POSCO, Pusan stecl and
VS, slarted operalion of its two ERW mills in 1994,

VINA PIPE has one slitting line in its plant,

According 1o the information obtained, the present production capacity is
30,000 tpa, and will be increased to 45,000 tpa in the future.

The diameler of pipes being produced is 1/2 - 8 inches.

Another joint venture company named Saigon Stecl Pipe consisting of
Pusan steel, Dacwoo and HCMC (Ho Chi Minh City) has started operation
of its ERW mill this year.

Production capacily is estimated to be about 70,000 tpa.
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JAPAN INTERNATIONAL COOPERATION AGENCY {JICA)

7.2

7.3

1)

2)

3)

Spiral pipec welding mill (SPW mill)

No SPW mill has been installed in Viet Nam so far. .

According to the information from VSC, VINA PIPE is considering to
install a SPW mill sometime in the future, maybe at around 2003, as ifs
second stage expansion project.

The SPW mill capacity is expected 1o be around 150,000 (pa, and the
maximum pipe diameter will be around 40 inches.

Neccessity of additional pipe manufacturing mills

ERW

VINA PIPE have already two small diameter ERW mills with a capacity of
45,000 tpa for cach mill,

Saigon Stec! Pipe is just starting up a ERW mitl with a capacity of 70,000
tly.

By 2010, onc or itwo additionat ERW mills will be installed, if necessary,
preferably by VINA PIPE or Saigon Steel Pipe or other joint ventures.

SPW mill
If the SPW mill under planning by VINA PIPE is realized, no more SPW
mills wili be required until 2010,

UOEL mill (U-ing/O-ing/Expanding mill}

Installation of a UOE mill is considered unnecessary until 2010 in Viet
Nam because demand for UOE pipe is not expected to be large enough to
justify the high investiment cost.

As mentioned above, it is considered appropriate that all pipe mills
required until 2010 will be instalied by joint ventures as necessary,
Therefore installation of pipe mills in the integrated steel plant is not taken
into consideration in this master plan.

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

| JICA/Nippon Steel Chapter Parl Section Page
Date: Feb 17,1698 Rev.: i

2 5 4




) S 4 I
2824 Touses ueg 11deyny
000512 (Z)WoY ‘799 °109] (2-ud) 4010 ‘DD (8002}
(f1140148 3sd1d) §/4 JepUn (103 1oy psliodu| (uem1®)309545 | 000°51Z | (dYWL'VEHOU'Nd {1=ud) "¥H) e Aunp 6664 WSD asdaasy
ﬁ o4siN | 000708 (AaM) 100 13ays ‘aey yines jue(d 197
’ TUSIGNSIIN {I5A)
{1in31}41p swees)g/d Jepup i ‘KIJIH oysemey | 00008 143 agduig uete 43
(s
A1111qis50d ury 61 (e1iRI1sny)dRE | 000°05 (19m)790 13ays-ajes 1guzH 3651 luejd 790
(X02) 140 (eadoy) | (I aFes) (ww 0ZL - 0B) l9 ‘aieqd (s
_ §/4 sspun (X08) des2s oomaed B 02504 | 000°000°1 d$1/4¥3 | 19046 404 (107 JOH] LUUIN Buen] L00Z | 11 lu=turw paivddauy
X0¢ BITAC|EN 1103 pas0}0? {TIsAe(PA)MIS 3a9Us 40109 (5%)
X0Z2 PERinWON l $ a3 pelioduw| % a6 Acnnm_.vu._:.uoz ooo‘.u J31u9) BUEwd 04 1994s tA|R9 ONOH G861 YRIADdSIN
(8a 1ou) *213 {4215 Qe JOR 19348 {200}
D 40 JoJluod Jepul) £ 1163 ptad paliodw|| % OF Acnnm_.v_cvp:._az onf 8t 1BIyS 1RIYS ARG ONDH 4861 BUILANIEY
"0) 194G |2938 "Wineg (ei1sheiEm)nid | (1R131UD) ghi l1adys Jejod | (JNIH JT) (2s58)
YNIAQddIN 40 AuBdUOd J318ig Py i102 P03 pajioguy | X 5P {ueder)vanwoN | 00005 (pasniiam) 10 ?E“ ARy | wey Budnyd 1661t 2588
‘39110290 § Jalrodun O0H 1934$ (2550
1iR¥sul 01 Buruveiy § 1103 plod pajJoduy | X 0§ (2304} 00504 | 0000 Jeayg 193Us CAlRD KK £661L YNIASO4
(rugsn) KA

1503 it {eoy) {arak) {d9uiaRg KA)
SYJIRWAY BT ] |B{JBLEW MEY 7 STLS Jauyrey A119ede) satyr(1oey 19npos4 ERLAF dn=34els Auedwod o Juey

s1anpoxd 1By 107 ALSNPUL [93]S 5, WEWIAIA UL S2INUIA JUIOf  [-G 9IqEL




o Lo
9 < Z II
afeg Qon2as ued 121dzyn

‘SR ON uJIyines adig

TIJIYNIA 5O @Bels puy 0f AF 40 3SA |006 061 s «OF 'Xew eig | 4o ududiey (18002) pap oM azLs 93089
{05 Jou) (e3.0)) 00meR( (HOH)

OHOH +0 [edlued Jedun 'W1g (981§ VRSNG| 000 0L My3 4010 pepyan WK 41661 5661 9014 19915 wod 8§
S$ go0'se anlandis @alg (3s8)
1103 paliodul | % §F BllRAISaY |49 00502 9jed aren ANSH 8661 SHGL [Sarisnpur jeluip

{e&J0y)
(891§ vesny 2 X M3 (5}
(@amngyeds 000 's¥ ( 1163 palieduy | X 05 (e240%)0050d | 000°0C LIS RN 3910 pap|op uoyd:rey P66t £661 IdIgVNIA
(ueri i §3n) WEN I214 (edi} (423 k) {4waky|  (40UdiRd NA)
SHIBWAY 13023 J8U0Y | |EiJI}RW MRy 10 aJBUS s3U}aey £11oe00) S2131119e4 ELELYP Ied gnajJe}s) [eavieay) Auedudd ;0 Swey

sponpotd adid 10) Ansnput 12298 S WIRUALA U1 SAIMUIA THIOL  2-6 3]qQE]L



JAPAN INTERNATIONAL COOPERATION AGENCY J1cA)

Part 3 Present Sctuat:on of Development Plan of

Infrastructure

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

JICA/Nippon Steel Chapter Part Section
Date: Feb 17, 1998 Rev.: il 3

Page




JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

Section 1  Present Situation of Development Plan of
Power Generation, Power ‘Transmission
Network and Tele-Communication Network
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1.

2.

i.1  Outline of investigation

Contents

Power generation and power transmission network

1.2 Actual situation of supply and demand for electric power,

power generalion and transmission network in Vict Nam

1.3 Devclopment plan for the power generation and

transmission network in Vict Nam

1.4 Evaluation of future power supply and demand for electric power--- 6

2.1

2.2

Tele-communication network

Development plans for local network

Actual and cstimated number of telephones in the
local network
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JAPAN INTERNATIONAL COOPERATION AGENCY {JICA)

Power generation and power {ransmission network
1.1 Outline of investigation

Sincc a new steelworks consumes a large amount of electrical energy, an
adequate power supply will be required at the site of the new steelworks
to be constructed. Therefore, the actual situation of supply and demand
for clectric power in Viet Nam, a development plan for power generation,
and the power supply conditions around the site were investigated.

1.2 Actual situation of supply and demand for clectric power, power
generation and transmission network in Viet Nam

(1) Supply and demand for electric power
Actual figures for the power supply, consumption and demand are shown

in Table 1-1.

Table 1-1  Actual power supply and demand

vy

Nohera Central Southern | Whok country Whok
Vicinam Vietnam Vietnam (Loss other} country
2 [|Avaiabk power
& |gereration capacity in 1995 2,673 MW 263 MW| 1,499 MW - 4,435 MW
Actual power demard
n 1995 1,315 MW 251MW| 1,080 MW - 2,646 MW
£ lActual power consumption
§ in 1994 5.550 TWh [06.783 TWh 4 487 TWh 1.45 TWh 3228 TWh
in 1995 4916 TWh |1.005 TWh 527XTWh 3.44 TWh 14.64 TWh
n 1996 p.a. na. n.a. na. 16.96 TWh

@

Source: Encegy Institute of Viet Nam

The recorded growth in annual power consumplion averaged approx.15%
during the past three years.

(2) Existing power plants

The cxisting main power plants are showa in Table 1-2.

Approx.70% of available capacity is generated by hydropower and the
remainder by thermal power.
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Table 1-2 Existing main powet plants

Plant name Type Location Capacity | Yearof
(province) (MW) |completion

Thac Ba Hydropower | YenBai  (N) 120f 1960s
Uong Bi Thermal - Coal [Quang Ninh (N) 105] 1970s
Ninh Binh Thermal - Coal [Ninh Binh  (N) 100] 1960s
Pha La; Thermal - Coal [Quang Ninh {N) 440| 1983
Hoa Binh Hydropower  [Hoa Bimh  (N) 1,920 1994
Vinh Son Hydropower  |Binh Dinh  {C) 661 1994
Tri An Hydropower |DongNai  (S) 440 1993 ,!
Thaec Mo Hydropower |SongBe  (8) 150] 1994 el
Da Nhim Hydropower  |Khanh Hoa (S§) 160| 1960s
Ba Ria Thermal - Gas |Vung Tau  (S) 150 1994
Thu D Thermal - Gas {HCM city  (S) 165] 1994
Tra Noc Dicsel CanTho  (S) 33| 1970s
Others 586
Total 4,435

Source: Energy Institute of Viet Nam
Note : (M) Northern Vict Nam, {C) Central Viet Nam, (§) Southcrn Viet Nam

{3) Outlinc of ¢cxisting transmission network
The main transmission network in Viet Nam comprises the following:
- 500kV transmission line of approx. 1,487km !
220k V transmission line of approx. 3,477km ’
110kV transmission lin¢ of approx. 6,032km

The S00kV transmission line, which started operation in April 1994, is
uscd for interconnecting between northern Viet Nam and southern Viet
Nam over a distance of 1,487km with a transmission capacity of 800 MW,
This 500kV transmission line is an imporlant line becausc il supplies
G0OMW (max.) and 400MW (normat) of power from nerthern Viet Nam to
southern Viet Nam. ‘

The 220kV transmission line is used for connecting the main power plants
to the 500KV substations and between main distribution substations.
The 110KV transmission line is used for distribution to main load centess
from the 220kV substations.
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1.3 DPevelopment plan for the power gencration and transmission nctwork in

Viet Nam

(1) Expected power supply and demand

The power consumption and demand from 1996 to 2010 as estimated by
the Energy Institute is shown in Table 1-3. The annual growth in power
consumplion for ten (10) years will average approx. 11% .

Table 1-3 Expected power supply and demand

Northern Central Southern Whol
Victnam Vicinam Victnam counlry
Expected power consumption
in 2000 12.098 TWh | 2.447 TWh [15.560 TWh | 30.105 TWh
in 2005 20228 TWh | 4.324 TWh [29.049 TWh | 53.601 TWh
n 2010 32.497 TWh | 7.265 TWh [48.054 TWh | 87.816 TWh
Expected power demand
in 2000 - - - 5,300 MW
in 2005 - - - 2,150 MW
in 2010 - - 14,350 MW

Source : Energy Institute of Viel Nam
Notc : Power consumplion and demand from 1996 10 2010 arc estimaled on the basis of an
average GDP growth of 9.49% per year categorized as follows.

- Industyy : 12.79 %
- Conslruciion : 15.24 %
- Service 9.93 %
- Agricullure : 3199 %

(2) Development plan for power generation

The development plan for power gencration is shown in Table 1-4 and
Tablel-5 .
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Table 1-4 New power plants to be ¢onstructed

Capacity(MW) Year of
Plant name type Location : complciionr
(province) 2000 2005 2010
PhuMyNo2 JTthemul- Gas {Vung Tau (S) 288 1997
Yaly Hydropower [GiaLai () 180 1999
Song Hinh Hydropower [PhuYen (C) T 1999
Ham Thuan Hydropower |Binh Thuan (C) 472 2000
Total (MW) 1,010
Source : Encrgy Institute of Viet Nam
Note 1 (8) Southern Viet Nam, {(C) Central Vier Nam
Namg of Project:  Final Report ) S
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Table 1-5 New power plant to be planned

L Capactty (MW)
Plant nane Type Location
2000 2065 2010

Pha LaiNo.2  |Thermal - Coal Northern Viet Nam 600
Quang Ninh Thermal - Coal Northern Vict Nam 300 600 300
Son La Hydropower Northern Viet Nam 2,400
DaiThi Hydropower Narthern Viet Nam 250
Yaly Hydropower Central Viet Nam 360 180

Ban Mai Hydropower Cenfral Viet Nam 530
A Vuong Hydropower Central Viet Nam 145
AnKhe Hydropower Central Viet Nam 116
Se San No.3 Hydropower Central Viet Nam 220 366
Pki Krong Hydropower Central Viet Nam 120
Up Kontum Hydmopower Central Viet Nam 260
Dai Ninh Hydropower Central Viet Nam 300
Dong Nai No.4 Hydropower  {Central Viet Nam 200
Dong Nai No.8 Hydropower Central Vict Nam 140

Buonkuop Hydropower Central Viet Nam 85
Tra Noc Thernml - Gas  [Southem Viet Nam 150
Phu My Thermal - Gas  |Southern Viet Nam 1,632 1,432 344
Gas turbine Thermal - Gas  |Southern Viet Nam 400 1,600
Western Thermal - 600
Southern Thermal Southern Viet Nam 900
Ba Ria(exp.) Thermal - Gas  |Southern Viet Nam 149.5
Total (MW) 3,191.5 4,517 6,971
Source : Encrgy Institule of Viet Nam
Note: {exp.) mecans to expand the existing plant
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(3) Devclopment plan for power transmission network
Total length of the planned transmission network is shown in Tablel-6.

Table 1-6 Planned transmission network

2000 2005 2010
500kV transmission line - 770 717
220KV transmission }ine 3,668 1,212 -
110%VY transmission line 3,401 1,005 -

Source: Energy Institute of Viet Nam

The planned new 500 kV transmission line between northern Viet Nam
and southern Vict Nam will supplement the existing 500 kV line.

Evaluation of {uturc supply and demand for electric power

{1) Comparison between supply and demand for electric power
Table 1-7 shows a comparison belween supply and demand from 1995 to
2010 in Viet Nam.
) Table 1-7 Comparison of future supply and demand
Year Supply Pcak demand Average demand Reserve Load
(MW) {(MW) {(MW) margin {%) factor
1995 4,435.0 2,646 1,671 67.6 0.632
2600 8,636.5 5,360 3,437 61.1 0.641
2045 13,1535 9,150 6,119 43.8 0.669
2010 20,124.5 14,350 10,025 40.2 0.699
Source : Energy lnstitute of Viet Nam
No shortage of electric power in Viet Nam will occur if power generation
capacity is developed according to the plan shown in Table 1-5.
(2) Electric power supply for the new steelworks

Average power consumption and maximum power demand per hour in 4.5
million ton / ycar steelworks are estimated to be 268 MWh/h and 316 MW
respectively. Moreover estimaled peak power demand per 1 minute is
approximately 360MW.

These figures show that there will be a large fluctuation in power systems
even if a power plant with adequate capacity is installed. Onty a 500 kV
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substation will be able to supply the requircd power at 220 kV to the new
steelworks 1o ensurc low voltage fluctuation and a stable power supply.

The recommendation of IEC555-3(1982) “Voltage fluctuation “states that
the voltage fluctuation should be within 3% at the receiving point of a
plant; thercfore, a large-scale steelworks requires a sufficiently low-
impedance power supply system. In the next stage of the feasibility study
for the new stcelworks, a detailed power supply analysis of the system
will be necded.

The existing SO0kV transmission line runs from Hoa Binh in Hanol to Phu
LLam in HCM city, having the five substations which comprisc Hoa Binh
substation { Hanoi), Thachdicn substation (Ha Tinh), Da Nang substation
{Da Nang), Plciku substation (Kontum) and Phu Lam substation { HHCM
city). Power for the new integrated steelworks to be planned will be
supplied from Tachdicn or Da Nang substation.

The short-circuit level of Da Nang substation is c¢slimated to be 2790
MVA at the 220kV bus in 2005 by the Enecrgy Institute (Tachdien
substation will be same level as that of Da Nang substation). This short
circuit level will be insufficient for the new steelworks, so measurcs (o
solve this problem should be studied at the detailed planning stage.
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2. Tele-communication network

2.1

local network in Viel Nam.

The number of telephones in 2010 is predicted to be approximately 13

times the present number.

Actual and estimated number of telephones in the local network
Tablel-8 shows the actual and estimated number of telephones in the

Table 1-8 Actual and estimaled number of telephones

Year 1994 1995 2000 2010 (Unit)
Total Nuwber in country 46 74 240 1,000 10;000 phones
Number per 100 population 0.6 1.0 3.0 10.5] Pones /100 population
Number in HCM city 10 18 110 220} 10,000 phones
Source : Feature on business (published in Viel Nam)

Main Industry of Viet Nam(published in Japan)
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2.2 Development plans for local nctwork

To mect the future demand of local lines shown in Tablcl-8, the project
listed in Table 1.9 has been planned under BCC (business cooperation
contract) or MOU (memorandum of understanding) basis with various
forcign companies.

TFablc 1-9 Main development plan for local network

Type of project Location Forcign company Nupber of ie Remarks
Upgrade and expansion Hanoi Koiea Tekecom 1003€ 10% lines
" Haanoi NTT mternational 25X 103 lines
" Hanoi Engbnd C & W Southeast
Upgrade and expansion HCM city France Tekcom 500X 10 lines Fast
# HCM city Austratia Telstra West
New wirekss system HCM city Kanematsu / 100X 103 lines
USA HNS Inc.
}Jyﬁrade and expamsion Hai Phong Korea Tekecom 160107 lines
u Danang Fngbnd C& W
Upgrade and expansion Quy Nhon Korez Tekcom ]
Upgrade and expansion | Towns and New Zeland Teles Approx. 5,400 towns
Villages International and villages
New mobik tekphone | Whole country {  Sweden Convik
metwoik International
Source : Main Indusiry of Viet Nam in 1926 ( published in Japan}

Note

: NTT: Nippon Telcgraph and Telephone, HNS: Hughes Network Systems
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Section 2 Present Situation and Development Plan of Port
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1. General

2. Present situation and future plan

Contenis
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JAPAN INTERNATIONAL. COOPERATION AGENCY (Jica)

1. General

Viet Nam has around 3,000km of coastline spreading along the country and
many estuaries, which arc used as sea and river ports since old times.

The most existing ports and port facilitics were constructed before Viet Nam
war. Besides, the port sites near the big cities such as Hanoi and HCMC have
no coastline which is suitable for the deep sea ports. For that, the recent
sericus problem is that the capacity of them has not mel the rapidly
increasing transportation amounts by sea.

In this section, present situation of port and future plans are described.

2. Present situation of port and future plan

Present situation of port and future plans are shown in the following Table
2-1 ~ Table 2-5 (Source: Intesview survey).
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

1. General

The total length of existing road network is eslimated at around 106,048km
in Viet Nam. The classifications of roads are as follows;

Table 3-1 The classifications of roads

National road 10,000km
Provincial road 15,300km
District road 25,000km
Village road 46,200km
Others 9.548km
f.: Total length 106,048km

Source: Viet Nam Steel Corporation

The rate of asphalt-surfaced road is about 10%, and the main roads arc route
1, route 5, route 14, route 18 and route 51. '
Having many bridges is the characteristic of the road in Viet Nam (Table
3-2). The problem which should bc solved is that around half of all is
decrepit or temporary.

Table 3-2 The Number of bridges

National road 2,777(82,881m)
Provincial road 2,753(43,840m)
District road 2,750(47,874m)
Total 8,280

Source: Interview survey

2. Present situation of port and future plan

Present situation and future plan of routes 1 and 5 related wilth the new
integrated steclworks are shown in the following Table 3-3 (Source: Viet
Nam Steel Corporation).
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JAPAN [INTERNATIONAL COOPERATION AGENCY (JICA)

1. General

The railway in Viet Nam was constructed in the France rule age. The main
routes use the narrow gauge, single track, and light rail. The damage of the
rail, tie, bridge, tunnel, and signal is serious because of superannuating.
The railway between Hanoi and HCMC was started constructing in 1899,
About 37 ycars were spent until its completion. It takes 36 hours for
transpostation between Hanoi and HCMC by the passenger car, 50 hours by
freight car. Moreover, the amounts of transporiation during a year are
10,000,000 passengers and 10,000,000 tons of freight.

! 2. Present situation of port and future plan

The total length of existing railway network is estimated at around 2,504 km
in Viet Nam. Iis railway routes in Viet Nam are shown in Table 4-1.

Table 4-1 The routes of existing railway network in Viet Nam

Route Length Gauge
Hanoi - HCMC 1,730km 1,006mm
Hanoi - Hai Phong 102km 1,000mm
Hanoi - Lao Cai 283km 1,000mm
Hanoi - Lang Son 148km 1,000mm+1,435mm
Hanoi - Thai Nguyen 75km 1,000mm+1,435mm
Hanoi - Baichay 166km 1,000mm

Total 2,504km

Source: Viet Nam Steel Corporation
The future plan of the railway is shown in Tablc 4-2.

Table 4-2 The future plan of railway network in Viet Nam

Route Length Nole
Hanoi - Gta Lam 15km Electrification
Thap Cham - Da Lat 89km

Total 104km

Source: Vict Nam Steel Corporation
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Table 4-3 shows the list of the vehicle which can be used.

Tabte 4-3 The list of the available vehicle

N Vehicle The number of possession Availablie
Stcam locomotive 139 15
Diesct locomotive 141 11(
Passenger car 5,540 2,500
Freight car 1,060 1,000

Source: Interview survey
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA).

Introduction

The ‘master plan for the Vietnamesc Stcel Industry up to 2010 was
preparcd on the basis of the scope of work laid down in the memorandum
concerning “the Master Plan Study for the Development of the Stecl
Industcy in Viet Nam™, exchanged between the Socialist Republic of Viet
Nam and the Japan International Cooperation Agency (JICA) on June 12,
1996, and was submitied as an interim report of the study in Junc 1997,

This interim report, different in nuance from ordinary interim reports,
aimed to describe whal the Vicinamese steel industry should be in 2010 in
the form of a mastee plan for the steel industry.

For this purposc, the site study was carried out twice in various ficlds,
i.e., the first site study from Oclober 1996 to December 1996, and the
sccond site study from February 1997 to March 1997 (spending a total of
11 weeks, namely, 7 weeks for the first site study and 4 weeks for Lhe
second site study}.

The masier plan including a phased construction plan for an integrated
steeiworks was prepared through analysis of the projected data obtained
as the result of the study on the present state and future outlook for society
and the economy, the present state and future improvement outlook of the
infrastructure, the present slate and future outlook of natural resource
development, including demand for steel products, the production
capacity of the existing steelworks, etc,, in Viet Nam.

While the trend towards borderless and globalized activities gets
increasingly active, it will be highly risky to push too hard the
conslruction of an integrated stechworks which requires huge investments.
Even if the Victnamese steel demand in 2010 would justify in terms of
guantity the construction of the intcgrated steelworks based on the
existing production capacity plus added capacity through impiementing
expansion plans, the way to realize this should be cautiously sought.

In view, however, of political, social and other considerations as a nation
in relation to neighboring countries in East Asia, apart from the cconomic
argument for the existence of an individual industry, policies for the steel
industry different from the one pursued in this master plan should not be
negated.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

This report presents the resullts of the objective study based on given
preconditions up to 2010, and therefore does not ilself recommend the
construction of the integrated steclworks. Carcful study, therefore, by
the Victnamese side is recommended in deciding on the queslions of
whether or not the construction of the integrated stcelworks is
appropriate, and, if appropriate, when it should be started.

— R
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Section 2 Master Plan Qutline
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Master plan outline

The steel production capacity of the existing steelworks, as indicated in
Chapter I, can be summarized as below.

Melting capacity: 400,000 t/y
Rolling capacity: 1,500,000 t/y

According to the survey of the existing steelworks, the production ol
rolled products was about 1,000,000 tons in 1996. This mcans that a
significant quantity of the rolled products were produced from imported
billets.

To cope with such shertage of billets, the idea of setting up billet centers
has been studied by VSC, and billet production by joinl ventures is
planned.

For production of flat products in preparation for increascd demand for
them, VSC has been studying various joinl venture projects. These
projects, however, arc mainly for manufacture of cold-rolled sheets and
coils and coated products, and therefore are plans for production on the
downstream side.

On the other hand, the total stcel demand in 2010 is cstimated at
6,400,000 tons, as indicated in Part 2 and Part 3 of Chapter IV, and
3,500,000 tons of which will be the demaad for flat products, and
2,900,000 tons for bars, sections, and wire rods.

Figure 2-1 on the next page shows one of the scenarios to address the
supply-demand gap for steel products in 2010.  In other words, an image
of the Vietnamese steel industry in 2010 is shown in the form of the
“Masier Plan for the Steel Industry”.

Details of this scenario are described in appropriate chapters. It should
be emphasized, however, that careful study is necessary before starting
the construction of the integrated steelworks.
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Section 3  Necessity for the Construction of a New
Integrated Steelworks and Its Capacity
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Conlents

1. Steel product balance in 2005

2. Steel product balance in 2010
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1. Stecl product balance in 2005

The material balance and the production flow in the Vietnamese steel
industry in 2005 bascd on the market rescarch are as showa in Figure
3-1. The demand for cach type of steel product has provided the basis
of calculation for the balance and flow sheets.

Fven after introduction of a hot strip mill and a cold strip mill which
willi supply material to CGlLs, import of special size, stainless steel, and
spceeial steel products may have to remain.  For plate, hot-rolled,
cald-rolled, and galvanized products, import of about 10% ol the
demand is assumed to remain.

The quantily shown on the “Domestic Supply” line is the domestic
production calculated by sublracting the imported quantity from the
total demand.

If appropriate yicld figurcs based on fapanesc data are applicd here, the
production by the cold strip mill can be calculated. Likewise, the
production by upstream processes can also be calculated.  The results
of these calculations are shown in Figure 3-1.

Productions by fecasible joint ventures have also been taken into account
in these calculations.

In Figure 3-1, however, neither iron-making cquipment nor steclmaking
cquipment is shown at this stage as a part of the line cquipment for
production of flat products. Because huge investments are required
for iron-making cquipment and steelmaking cquipment, the investment
timing for them must be carclully studied considering the viability,
foreign currency balance in Viet Nam, amount of funds requircd, clc.

Accordingly, import of semi-products {slabs) is suggested for the
production of flat products in 2005.

The cquipment and their capacitics of the new integraled steelworks
may well be planned as below.

Hot Strip Mill: 1,800,000 t/y
Cold Strip Mill: 620,000 Vy
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CGlL.: 100,000 t/y
Joint venture projects taken into account are as shown below.
Billet Center (North): 500,000 t/y (Mitsubishi/NKK)

Billet Center (South): 500,000 t/y  (Vinakyoei)
Cold Strip Mill (South): 230,000 t/y (Taiwan)

CGL: 50,000 t/y (BHP)
CGIL.2: 30,000 t/y (Nissho lwai)
Bar & Section Mill: 400,000 t/y
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

2.

Steel product balance in 2010

A material balance sheet and a production flow sheel for the Viectnamese
steel industry in 2010 based on the market study are shown in Figurc
3-2.

The concept of the material balance calcufation is the same as that
deseribed in item 1 above. At this stage, however, both iron-making
cquipment and steclmaking cquipment are entered in the production
flow shect.

The total production of the new integrated steclworks at this stage is
projected to excecd 4,600,000 tons/ycar, which, according to Japancsc
data and expericnce, can be considered as justifying the construction of
an integrated steciworks furnished with integrated iron- & steclmaking
equipment. Financial study, however, must be conducted carefully.

The production line equipment and capacities of the new integrated
stcelworks in 2010 may well be planned as below.

BF/BOF: 4,600,000 t/y (New investment)
CC (Slab): 3,400,000 /y (New investment)
CC (Billet): 1,050,000 t/y (New invesimenl)
Hot Strip Mill: 3,200,000 i/y (Additional investment)
Cold Strip Mill: 1,070,000 t/y (Additional investment)
CGIL.: 230,000 t/y (Additional investment)
ETL: 110,000 t/y (Additional investment)

Joint venture projects taken info account are as shown below.

Cold Strip Mill (South): 430,000 ¢/y (Taiwan, Phasec 2 work)

CGL: 100,000 t/y (Taiwan)
Wire Rod Mill: 325,000 vy
Bar Mill: 320,000 t/y
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JAYAN INTERNATIONAL COOCPERATION AGENCY {(JICA)

Section 4 Applicable Production Processes for the New
Integrated Steelworks
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

(1)
(2)

Applicable production processes for the New Integrated Steclworks

Of the important items to be considered when planning the construction of
an intcgrated sleelworks, the most important are the following items.

Stable supply routes for raw malterials and fuels
Production quantitics and types of products to be produced

In short, study must be made to determine what types of products should be
produced in what gquantitics using what raw materials and fuels by means
of what processes and equipment.

The production quantitics and types of products o be produced in (2)
above have been determined by market study and the results are shown in
Secction 3.

The main raw material for the production of steel products is iron which
comes from iron ore or steel scrap. In casc of steel scrap, the stable
supply of large electric energy is necessary to melt, and in the case of iron
ore, the economical and stable supply of reducing materials {coal, natural

gas, ¢tc.) to remove combined oxygen {rom iron ore for producing steel
produects.

Shown in Figurc 4-1 is a comprehensive table of items requiring study.

This table shows that the BF-BOF process alone remains to be the only
applicable process for future study among various other processes, judging
from the raw material and fuel situations in Viet Nam and the envisaged
production scale (4,600,000 tons/year}.

The result of the study on an applicable process from molten steel stage o
hot rolling is shown in Figure 4-2. What should be kept in mind,
howevcer, is that the construction of the integrated steelworks will start
with the rolling mill, namely, a downstream process. This mean that until
the upsiream process is completed, semi-products, i.e., slabs, need to be
imported. It will be unrealistic to import thin slabs 100 mm or less thick
for use by the CSP or the MSP. In view of the upstream process to be
constructed in the future, the CBM and the CVM are two options, and in
consideration of construction cost, the CBM must -be selected.
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factors | Scrap | lonore Coal Natural gas | 4.6 mUy Non-flat Non-flat for Flat Electricity Water  {Capital cost Maturity of technology Applicable process
Process for mechanical use  [product expenditure
alternatives construction ‘ ‘
Scrap-based BAV Large capacity  |No serious IStable & low  |MNo serious  [Low Fstablished as proven technology
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Delermining Slab condilions Production capability Flexibility Capital Number
factors Thickness | Width |Surface Cooled [Withone Withiwo  |With 3.4 Up-stream  |Avatlable  |for Operating  [cost of Gieneral comments | Applicable process
Process conditioning [slab furnace fumace furace process products small-scale cost expenditures  |operating
altematives operation  |operation . loperation production mills
‘ Very difficult to Many nulis Suitable for pro-
laccept small No signi- Low Nucor: duclion of commer-
csp Anprox. 1,000 Scrap - BAF ordess. ficant (Up-stream  [(Scrap/EAF)  [cial grade mainly
(Compact stiip production) {50 mm - 1,550 {Impossible JJ (DR1) Production of difference  |plant cost Hambo: for construction use
{Original 1SP Included) nmm ommercial with other  fis low: (Scrap/EAF)  [in large market such
|quality without  [processes.  |[EAF/TSC))  (POSCOHL:  |as USA, cte.
rders. ](EAF)
Few mills
JDifYicult to accept (Caly few Suitabte for small
: small order. No signi- Low/Mcdium |mills under  [production of
MSP Approx. 00 Scrap - EAF Production of ficant (Up-stream  [operation, medivm class
(Medium slab process) 160 mm - 1,550 jlmpossible ; (DRI} commercial difference  |plant cost construction  |product in medium
(Modified ISP Included) mm quality without  |with other  [is low: or planning)  jor large markets.
orders processes.  |EAF/MSC) {(BHP America This process is still
Trico, Siam,  [under development.
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Possible 1o accept Medium Many mills  |Suilable for small
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(600 (ave) (ave) (max) ty steel is into reheating, with other  |processes: Sahaviria, medium or large steelworks.
- 1,900) Production capabitity is medium. possible)  |furmace). processes.  |[EAFof BF, JTATA) markets.
elc.)
650 Possible to accept {No signi- a7y Numerous i 7
Approx. - 1,900 ty ty ty All products [small orders ficant mils Suitable for large o 2
CVM 200 mm|Possible Usable |N/A 3,000,000 6,000,000 [BF-BOF  [(Highest (charging cold difference (Most HSMs  [production of atl 7 Z
(Conventional 3/4 HISM) |- 300 mm  [{600 (ave) (max) quality is or warm stabs with other inJapan and  [kinds of products
- 2,400} Production capability is high. possibte))  [into reheating processes. developed in large markets. Z
furnace). counlries) /

Note:

Not favorable

Subject to further study

Figure 4-2  Applicable Process - Continuous Slab Casting/Hot Strip Mill
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