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1. General
1.1 General description of steelmaking plant (BOF and continuous casting)

1) The NISW is constructed for supplying large amount of sleel required for
domestic demand.

2) The steel making plant shall be constructed aiming at rcalizing high productive
operation with large quantity of production.

3} The steelmaking process of the NISW is constructed by BF./ BOF process from
view point of raw materials and energy availability.

4) The required steel is mainly commercial grade of general use in Viet Nam, and
the steel as sheet used for car outer body is not produced for the present, but there
is capability of producing such grade in the future.

5) The main raw material is hot metal from blast furnace (BF} and home generated
scrap. Imported and domestically generated scrap is not expectable.

6) The 220 t/heat nominal capacity basic oxygen furnaces (two out of three BOFs)
produce molten steel of 4,535x10%/y at step-3.

7) The two conventional siab casting machines produce 3,225 x10’t/y of stab, and
one billet casting machine produces 1,095x10°y of billet.

8) The casting process is totally continuous casting process without ingot making,
and aims at hot direct charging to hot rolling mill as much as possiblec.

1.2 The construction timing and the amount of production

Table 8-1 summarizes the construction timing of steelmaking plants and amount
of production.

Table 8-1 The construction timing and the amount of production

Step & Year Step-2 Step-3
Formation Production Formation Production

x10°y x10°ty
BF 1 BF 2,266 2 BF 4,389
BOF -~ 1/2 BOF 2,342 2/3 BOF 4,535
Stab-CCM 1str. SLCCM 2,224 1 str. SLCCM 3,225

X2 X2
‘ (M.L. extension)

Billet-CCM  { - | - 8sir. BT CCM 1,095

Note: ML; machine length
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
(1) At Sicp-2

a) The two (2) BOFs are constructed (1 opcration out of 2 furpaces) accompanied
with the No.1 BF construction, and the amount of molten steel product is half
of final stage production.

b) Two slab CCMs with one strand cach are constructed at step-2, though its
machinc length is shorter than that of final step to save investment cost due to
limited amount of slab production.

(2) At Step-3

a) One (1) BOF is additionally installed (2 out of 3 furnaces operation)
accompanied with the No. 2 BF. construction.

b) The machine length of iwo siab casters are extended accompanied with
increasing of casting speed for increasing of production.

¢) The hillet caster is constructed with 8 strands to produce 1,095 x10°t/y of
biltet.

(3) 1In future, the area for construction of 1-str. slab caster is provided for steel

grade change and more production reguired.

2 Preconditions

2.1

Conditions of preceding process

2.1.1 Main raw maierial
(1) Hot metal from blast furnaces
— BF capacily; 3,200 m> x 2 { at Step-2 ; 1 BF is constructed)
-~ Table 8-2 shows the propertly of hot metal and cold pig iron generally required.

Table 8-2 Hot mctal condition (assumption)

Item €] [Si) {Mn] (Pl [S] Temperature
Unil % 1x10°%{x10°% [x10°% | x10°% | T (hot metal) .
Value 4.0 40 35 110 3s 1,550 (atBF )
(approx.) B 1,320 (ai BOF)
(2) Secrap condition
Generation |As a rule, only home scrap generated in the NISW is used,
__[No import, no other domeslic supply due ta short scrap generation
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2.2 Preconditions of operation

2.2.1 Product mix and process
(1) Property of flat product
Product mix of fiat product is assumed and shown in Table 38-3.
a) The steel grade is mainly commercial grade gencral use.
b) The hot metal is treated only desulfurization in the torpcdo car {(TDS), not
required to treat the desiliconization nor dephosphorization.
¢) The BOF adopls oxygen top blowing and inert gas bottom blowing method to
strengthen agitation. (CB; Combination Blowing)
d) CAS-OB(Composition Adjustment by Sealed argon bubbling with Oxygen
- Blowing mecthod) is adopted for the sccondary refining process, and its
! functions are temperature (heating) control, chemical composition adjusting,
and eliminating of inclusion,
In future; Degassing (RH) equipment will be provided in the layout for dec-
hydrogenation of heavy plate, and decarbonization to produce ultra low carbon
steel.
e) The products are supplied to domestic market, as a rule, accordingly export of
the products is not planned even at final stage(Step-3).
(2) Property of non-flat product
Product mix of non flat product is assumed and shown in Tablc 8-4.
a) The billet is used mainly for wire rod, bar and light section for construction
use.
b) Hot metal treatment process, BOF process, and secondary refining process are
same as that of flat product.
¢) The product (billet) is supplied to domestic rolling mills, as a rule, and cxport
is not planned even at final stage(Step-3).
! 2.2.2 Main materials blending ratio and yield
Table 8-S shows the main malerial blending ratio. Home scrap ratio is
estimated from material balance in the NISW, and the yield is cstimated from
general experiences.
Table 8-5 Main materials blending ratio and yield
%
Item Step-2 Step-3
1) Main material Hot metal ratio 89.1 89.1
blending ratio (3 Cold pig iron ratio) (0.9) (0.9}
Scrap ratio 10.0
2} Yield Molten steel yicld 93.0
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

2.2.3 Material balance of raw material and product

Figure 8-1 and Figure 8-2 outline the flow of raw material and product balance
in steelmaking plant from the BOF plant to the continuous casting plants for

step-2 and step

-3 respeclively.

2.2.4 Opcrating condition of the BOF plant
Table 8-7 shows the operating conditions of steclmaking plant.
Table 8-6 Operaling condilion of BOF plant
items Planned value
Step-2 ] Step-3
1} Operating rate (Total steelmaking time 70 %
fcalendar time)
2) Operating time a) Annual operating day 345 d
b) Monthly operating days 29 d
¢) Scheduled maintenance
Annual 7dfy
Monthly 12 hr x 1 time / WKS
3) Molten steel tapped (tons) Average 220 t/ht
per heat ‘
4) Stec! tapped {tons) [a) Annual ton 2,342,000 ¢ 4,535,000t
b) Monthly ton 195,200t 377,900t
| ¢) Daily ton 6,800 ¢ 13,167t
5) Stecl tapped (heats) [a) Annual heats 10,645 ht 20,613 ht
b) Monthly heats 887 ht 1,718 ht-
| c) Daily heats 306 ht 59.2 ht
6) Stecimaking time {Tap to tap time 36 min/ht
Break down Charging 5 min
Blowing 16
Measuring 6
Tapping 5
Slag off 4
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3. Equipment plan

3.

1)

2)

3)

4)

5)

6)

Equipment specifications

Table 8-7 shows the outline equipment specification roughly studied.
Function and conception of each equipment are outlined below.

Hot metal handling equipment

Torpedo cars (TDC) with capacity of approx. 250 t is used to carry hot meial
from BF to BOF. On the way from BF to BOF, the hot melal is desulfurized at
the torpedo desulfurization {TDS) station.

Torpedo desulfurization equipment

As outlined in Table 8-2, the sulfur content of hot metal is expected not so high
because good quality jron orc is to be imported, but the sulfur content of final
product cannot be attained low enough, if it is not desulfurized.

The TDS equipment is possible 1o treat large amount of hot metal.

The agent of desulfurization is fine burnt lime supplied from calcining plant and
aluminum dross powder for promotion of reaction.

Scrap handling equipment

Three scrap loading lines with weighing equipment in the scrap loading bay.
Assuming maximum scrap ratio as 20 %, the capacity of scrap charging chute is
estimated approx.45 (.

Converter equipment

Three furnaces of nominal capacity of 220 t/heat is installed at step-3 (two out ef
three furnaces operation).

The capacity is fixed considering the matching between BOFs and casters.

The BOF capacity is fixed a bit larger (because a bit lower working time ratio)
for realizing the enough capacity of slab production by two CCMs of 1-strand
high speed casters.

The converter is the type of combination blowing methed with top oxygen
blowing and bottom inert gas (N; and CO,) blowing to strengthen agitation,
Oxygen blowing equipment -

To attain 36 min. tap-to-tap time, the oxygen blowing cquipment is designed as
the average blowing time of 16 min, and the oxygen blowing rate of a lance is
approx. 43,000 Nm’/h, the maximum design condition is approx. 45,000 Nm?/h.
Sub-lance equipment

The simuitaneous hilling ratio by the static control is low, which can be
increased by introducing a sub-lance system. The sub-lance measurement is
made few minutes before blow-off, in which the temperature and carbon content
of the molten stcel is measured to judge the blow-off time and coolant weight.
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JAPAN INTERNATIONAL COOPERATION AGENCY {(JICA)

7

8)

9N

10)

11)

3)

Waste gas processing equipment

As a posilive ¢nergy saving measure, wasle gas processing equipment of non-
combuslive recovery type is installed.

The dust content in the waste gas after dust col[echon 1S desngncd in accordance
with the regulations concerncd. (gencrally less than 0.1 g/Nm® ).

The gas is recovered by swilching the three-way valves to the recovery side and
sending the gas into the LDG (LD gas) holder.

The low content CO (carbon mono-oxide) gas is burned and discharged from
stack during non-recovery period of operation.

Flux handling equipment

The fluxes except the burnt lime are received by truck in the under ground
bunkers, and transported into the high level bunkers via the belt conveyors,
which are joined by the burat lime conveyor.

The charging equipment is able 1o charge fluxes during blowmg operation.
Ferro-alloy handling equipment

The ferro-alloy shall be received by the truck in the under ground bunkers, and
transported into the high level bunkers via the belt CONveyors.

After the brand and quantity of ferro-alloys are determined according to the steel
grade and blow-off conditions, the ferro-alloys shall be charged into molten steel
tadle during the tapping operation.

Molten steel transportation equipment
The tapped molien steel in the molten steel ladle is transported from converter to

CAS-OB equipment (or directly casters) by molten steel ladle car, and by ladle
crane.

Secondary refining equipment
The fuactions required for secondary refining process are as follows.
To stabilize the quality of Al-killed steel, it is required to keep atuminum yield

at high level, and to contral the chemical composition of molten steel within
narrow range,

b) To supply molten steel to the different type of CCMs, the secondary refining

€)

pracess is required to treat as quick as possible.

Quick heating up function is required to control the molten steel tcmpcraturc
within narrow range.

The CAS-OB method is adopted for these requirement,
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

3.2 Equipment flow

Figurc 8-3 outlines the equipment flow from the BOF to continuous casling
plant.

3.3 Plant layout of steelmaking plant
Figure 8-4 shows the layout of BOF, CCM, and lime calcining plants.

3.4  Production and vnit consumption of stcelmaking process
Table 8-9 lists the production and unit consumption of BOF process.

3.5 Mahning plan of BOF plant
The manning plan is estimated on the base of 3 shifts x 4 crews.
The organization of sicelmaking plant division is assumed as follows.

<Division> <Section> <Sub-scction>
Steelmaking ———— BOF operation
division ——  CC opcration Slab CC aperation
—l:: Billet CC opceration
L Calcining operation
L Machine operation (crane operation) Supporting for
—  Relractory maintenance "BOF
— Machine maintenance CC
——  Technical section "Calcining

Table 8-8 shows the manning plan of BOF.

Table 8-8 The manning plar of BOF plant (at Step-3  unit: persons)

BO¥ plant General | Operation [Machine Refrac- Mainte- | Technic Total
confrol pperalion tory nance | al
division

Step 2&3 [ 2] 3 213l 232031231213
General manager i 1
Section manager 1 | 3 1 1 5
Assistant manager 1 1 1 1 | 3
Engincer i 1 2 2 34l 9 10
Foreman 17 5 6 4 32
Skilted workes 95 | 153 | 25 [ 39 ] 64 [ 102 ] 19 | 29 203 | 323
Unskilled worker 41 | 65 |11 {17122 | 43| 8 | 12 87 | 137
Clerk 1 1
Secretary 1 1 1 1 1 5
Total 2 lis7]239]4asTesro2]1s6]3cfso| 6 [ 7]348]519
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Table 8-¢ Production and unit consumption of steclmaking process
Note: t-s; molten steel 4,535 x10°ty

ltem u.C Q’ty (step-3)| Supply Remark
Unit Yy
1) Main material
* Hot metal kg/t-s 958.1] 4,344,984 NISW [HMR 89.1%
* Cold pig iron kgft-s 9.7 43,990, NISW (CPR 0.9%
* Scrap kgft-s 107.5 487,513] NISW |SCR  10%
2} Auxiliary materials
» Limestone kgits| (129.3)] (588,000)) D  |(for calcining)
- Bumt lime 550 250,000 NISW
- Dolomite (0 ()] D
- Fluorspar 5.0 22,700} Imp.
* lron ore 20.0 90,700f Imp.
- Forming suppressing 30 14,000 Imp.
agent
3) Torpedo desulfurization
+ CaQ powder 7.0 23,100] NISW |From calcining plant
- Al dross powder 0.7 231} Imp. |Addition with CaO
4} Ferroalloy
* HC Fe-Mn 4.0 18,140} Imp.
* LC Fe-Mn 2.0 9,070| Imp.
- Si-Mn 1.0! 4,540] Tmp.
- Fe-Si 10 4,540] Imp.
+ Si-Mn - ~| Imp.
+ Special alloy - ~| Imp.
- Al, Bundle Al 2.0 9,100] - Imp.
- Pitch cokes {carbon) 0.5 2,270] Imp.
* Coolant 4.0 18,140] Imp. [Temp. contiol in ladle
* Heat shield agent 3.()J 13,600] Imp. |Burntchaff

Note; D; domestic,

Imp; import, pcs; pieces

Name of Project: Final Repont

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

JICA/Nippon Steel

Chapter

Date: Feb 17, 1998

Rev.:

v

Part
14

Section

Page
8 16




JAPAN INTERNATIONAI. COOPERATION AGENCY (JICA)
Item U.C Q'ly Supply Remark
Unit unitly -
5) Utility ' -
© 0, gas Nm¥t-s|  520] 235.8x10° NISW
© N, gas Nm/t-s 140  63.5x10% NISW
* Ar gas 0.9 4.1x10° NISW
 Compressed air - - NiSW
* Steam kg/t-s - - NISW
- Electricity kwh/t-s 300 136.1x10°| NISW
* Water m3/t-s 0.5 23x10°| NISW
6) Fuel
- LDG Nm*ts] —90.0] 408.2x10°| NISW |By product
© COG Nm’ft-s 60  27.2x10° NISW
7} Refractory
- Torpedo car kg/t-s 0.81 3.7x10° D/Imp |D; Shamotte brick
* TDS lance pesits 0.37 1.7x10% Imp -
- Hot metal ladle kg/t-s 0.34 1.5x10°| D/Imp {D; Shamotte brick
- Converter kg/t-s 233 10.6x10°% Imp.
- Molten steef ladle pesfis 1.20} 5.5x10% Imp.
* SN & Porous plug kg/jt-s 0.22 1.0x10% Imp. |[Molten steel ladle
- CAS snorkel kg/t-s 0.40 1.8x10% Imp.
8) Measuring probe
* Sub lance probe pes/ht 2.5 51,540 Imp.
- Temperature & OXP | pes/ht 4.0 82,500 Imp. |Free-oxygen
measuring
9) Other materials
- CAS snorkel cap pes/t 1.0 20,600] Imp.
- Calorize pipe pes/ht 1.5 30,920, Imp. [Forslagoff
Skuil cutiing by 02

3.6 Construction schedule

Table 8-10 shows the construction schedule of BOF plant.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

4. ‘Technical explanation
4.1 Furnpace capacity

The furnace capacity is estimated as foltows.

1) As the average tap to tap time 36 minute is selected, which is being consndcred as
a standard value, and considered the productivity of SL-CCM, and billet CCM,

2) The working time ratio(WTR) is approx. 70%. This is smaller than those of
SL-CCM and billet CCM. The main reason is to realize the capacity of high
productive slab CCMs (it is better to adopt a slightly larger BOF capacity).

3) The furnace capacity is called as follows using the relalionship between the tap-
to-tap time, the actual steelmaking time and the production amount.

365 x 1,440 x 0.70
a) Heat number: = 10,220 heats/y
36

4,535 x 10°yy
b) Average heat capacity: =220 t/ht
2 x 10,220 heatsfy
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1.

2.

General

1) The two unit of 1-strand continuous casting machincs {CCM) for slab, and onc
unit of 8-strands CCM for billet are instatled in the steelmaking plant.

2) All of the molten steel manufactured by BOF of 220 t/heat capacity is supplicd to
these conlinuous casting machines.

3) The produced slabs are supplicd to the hot strip rotling mill in the NISW, and the
billets are supplicd to the other rolling mills in Viet Nam.

4) The production capacity is 3,225x10°1/y of slab and 1,095 x10°t/y of billet, and
all of the product is, as a rule, consumed in domestic market.

5) The grade of flat product is mainly commercial grade stecl, the steel grade such
as car body sheet is not included.

6) The grade of non-flat product is mainly commercial grade stecl for bars, wire
rods, and light section for construction use.

7) The CC plant is planned aiming to high productive plaat rather than high grade

- steel production.

8) The slabs from the slab CCMs are carried to Hot Rolling Mill {HRM) by the
roller tables as directly as possible for saving the hcat energy of slabs.

9) The conventional slab CCM.” Coil Box type HSM process for flat product is
adopted mainly from the following view point;
— The flat production by purchased slab starts preceding the construction of the

iron and steel making plant. Only conventional slab is purchasable in the
world market at present.

Precondition

2.1 The plant construction basis

Table 9-1 shows the production volume required for the continuous casting
machines.

Table 9-1 The construction timing and amount of product (Unil:l,OOOt}'y)j

Step Step -2 Step -3

Slab CC 2,224 3,225

Biliet CC 0 1,095 |
Total 2,224 4,320
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

2.2 Conditions of the preceding process

Table 9-2 shows the conditions of the preceding process.

Table 92 The operating condition of BOF

Preceding process BOF operation t/ht Tap to tap time

BF---BOF---CAS-OB | 2 out of 3 opcration 220 36 min

2.3 Preconditions of the product

2.3.1
(1)

()

3)

Stab production (Flat-product)

Feature of stcel grade '

- The steel grade of hot final product is mainly 30 kg/mm? strength and 40
kg/mm? class, however 50 kg/mm? class is rather small as shown in
section-8 Table 8-3.

= The steel grade of cold rolling product is mainly tow carbon Al-killed steel,
and ulira low carbon steel is not produced.

— The plate (thickness is less than approx.32 mm) is rolled by the hot rolling
mill, and the plate mill is not constructed.

— The slab CCM is possible to adopt ihe modernized hlgh speed casting
meihod, becavse mainly the low carbon commercial grade steel is produced.

—The on line machine scarfing and off line manual scarfing are applied for
slab conditioning.

Product-mix

The product-mix of flat product is shown in Table 8-3 (described in section 8-

2.2.1).

Size distribution and production

Table 9-3 shows the size distribution based on the demand projection of the

final products.

Table 9-3  Size distribution and amount of production

Av. Width  mm Distribution (%) Remarks
800  (~ 899) 242 x10°ty (7.5)
950  {~1,099) 884  (274)
1,250 (~1,299) | 1,496 (46.4)
1,550 {~1,600) 603 {18.7)
Totat ( % ) 3,225 (100.0) jCasling average width
Av. width 1,190 mm 1,200 mm
Slab thickness Approx. 220 mm
Slab length Max. 10,400 mm
Weight Approx. max. 291 PIW 1,000

PIW: Pound per inch width
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(4) Operating conditions
Table 9-4 shows the operaling conditions of the slab CCM.

Table 9-4  Operating condition of stab CCM

Planned value
ltem Step-2 l Step-3
1) Operating time a) Annual operating day 3454
b) Monthly operating days 29d
¢} Scheduled Maintenance 12 hr x 1 times/2wks
Annual Maintenance 7dly
2) Operating rate 2 Preparing and casting time 15% 86%
Calendar time (calcutated) | (calculaled)
3) No. of Heats tobe | Annually 10,645 htly 15,427 hify
cast by machine Monthly 887 ht/m 1,285 ht/m
Daily. 30.6 hi/d 44.3 hi/d
Working formation Jshift x 4 crews

(5) Yiecld of process
Table 9-5 shows the yield of the slab casling operation.

Table 9-5 Yield of stab casting operation
Yicld rate
Slab casting yield (Good slab.” Molten steel) 95 %

2.3.2  Billet production {(Non-flat product)
(1) Feature of steel grade

— The billet is used mainly for bar, wire rod and light scclion of construction
use, and the high production capacity billet casting machine is required.

— The capacity of BOF is a little too large for billet casting, and it is difficult
to keep large lot size in general.  But, it can be expeeted to make such large
lot size and sequence casting, because the steel grade is mainly for
construction use, and this plant is large billet supply center of Viet Nam.

— Steel grade requires degassing is not produced until installation of RH
equipment for slab.

(2) Product mix
Product-mix and production process for non-flat product is shown in
Table 8-4(described in section 8-2.2.1).
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(3) Size mix and production
Table 9-6 shows the size-mix of billet in according to demand.

Table 9-6 Size-mix of billel produélion

Group BT size Length Weight
square mm mm t/BT
Wire rod 150 Max. Max,
Bar (130) 12,000 2.1 yBT
Section '

(4) Operating condition
Table 9-7 shows the operating conditions of the billet CCM.

Table 9-7 Operating condition of billet CCM

Planned value :
Item Step2 | _Step-3
1) Operating time Same as case of stab CCM
2) Operating rate % Preparing and casling time approx. 82 %
Calendar time (Catculated)
3) No. of Heats to be | Annually - 5,182 hity
cast by machine Monthly --- 431 ht/m
Daily. --- 14.9 ht/d
3shift x 4crews

Working formalion

(5) Yield of billet casting process
Table 9-8 shows the yield of billet casling operation.

Table 9-8  Yield of billet casting operation
Yicld rate

86 %

Billet casting yield (Good billet.” Molten steel)
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3. Equipment plan
3.1 The formation of casting plant

{1)The slab CCMs and billet CCM are constructed in the same plant (onc steel
making plant) for suppressing investment cost as much as possible.

(2) The continuous slab casting plant and the hot rolling mill arc located near each
other, and the slabs of good quality are transferred from the casters o the hot
rolling mill as directly as possible to reduce the heat loss of slabs.

(3) The two slab CCMs of 1-strand ate construcied at step-2 to make sure the stable
production of half in case of onc slab CCM trouble at least. At step-3, the
machine tength of two CCMs is extended in according with the requircd
produciion.

(4)The higher speed CCM requires more advanced technologies on casting
operalion and mainlenance to keep large volume of production and high working
time ratio.

(5)Such advanced technologies shall be completely transferred to NISW by the
contractors.

(6) The billet CCM should be multi strand (morc than 7 strands) type, considering
the matching with BOF capacity (t/ht).

It requires comparatively high level operation technologics as stab CCM too.

(7) The productive capacity of slab CCMs and billet CCM are explained in 4-1 and

4-2 of Technical explanation.

3.2 Equipment specifications

3.2.1  Productivity
Table 9-9 shows the productivily balance between CCMs and BOFs.

Table 9-9  Productivily balance between CCMs and BOFs

Productivity (t/hr) Remark
Continuous casting machine Ratio | Mollen steel base
1) No.1 SL-CCM Average 246 (1.5) |50 min/ht, 8-CCC, *TAT 3¢ min
2) No.2 SL-CCM Average 246 (L.5)
3) BT-CCM Average 161 (1.0) |72 min/ht, 5-CCC, *TAT 50 min
Total Average 656
BOF  Nol and No? Average 733 36 min/it,

*TAT: Turn around time (preparing time)

The total prod_uéliviiy of slab is three times of billet, it just fits the required
amount of steel (slab is 3,225x10°yy, billet is 1,095x§0°t/y).
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3.2.2  Main specifications of slab CCM

‘fable 9-10  shows main specifications of stab CCM.
Table 9-10  Main specification of slab CCM
Sep-2 Sep-3
1 | No. of slrand x No. of CCM Istr.x 2 same as left
2 |Size (TxWxL) 220x1,600x10, 400mm same as left
3 | Type Vertical bending, same as lefl
4 | Casting speed (Max.) Approx. 2.0mpm Approx. 2.6
5 | Machine length Approx. 35 m Approx. 45m
3.2.3 Main specifications of billet CCM
Table 9-11 shows the main specifications of billet CCM.
Table 9-11 Main specification of billet CCM
Sep-2 Sep-3
1 | No. of strand x No of CCM — 8st.x 1 -
2 | Size ; Section 150 square (130 sq.)
Length (unit weight) max. 12,000 mm
3 | Type Bending type
4 | Casling speed (Max.) max. 3.5 mpm for 130 sq.
5 | Machine length approx. 18 m

3.2.4 Specification list
Table 9-12 lists the equipment specifications studied for the slab CCMs and the

billet CCM.
3.3  Equipment flow
Figure 9-1 outlines the equipment flow of slab casling process.
Figure 9-2 outlines the equipment flow of billet casting process.
3.4 Plant layout of stecimaking plant
Figure 8-4 (in seclion 8) shows the plant layout of CCMs.
The layout has space provisions of one more slab CCM construction and slab
conditioning yards for steel grade change andfor more production capacity
requircd.
3.5 Production and unit consumption of CCM process

Table 9-13 lists the production and unit consumption of CCM process.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
Table 9-13  Unit consumption in CCM process
t-s:  good slab = 3,225 x10™y, good billet = 1,095 x10™y
Item u.C Q’ty Supply [Remark
Unit | Slab Billet unit/y

1) Materials

- Powder kg/ts | 0.6 0.t | 205x10° | Imp,

- Rapeseed oil lits - 0.12 | 0.13 x10° D
2) Utility

* Oy gas Nmits| 3.9 3.1 | 16.0x10° | NISW

© Ny gas Nmts| 0.4 0.4 { 1.73x10° | NISW

+ Ar gas Nmjts| 0.1 0.1 | 0.43x10° | NISW

« Comp. air Nmfts| — - - NISW

* Electric power kWhits| 24 24 103.7 x10° | NISW

* Industrial water | m’fts | 0.7 0.7 | 3.04x105 | NISW

* Soft water mjts | 0.01 0.01 | 0.04x10° | NISW
3) Fuel

- COG Nm’ns| 2.4 2.4 | 10.4x10% | NISW [TD heating

© LPG Nmiiis| 0.3 - 1.8 x10° | Imp. [Gas cutter
4) Refractory

- Long nozzle etc. | kgits | 0.03 003 ]0.13x10° | Imp.

* Tundish kgs | 1.9 20 | 83x10° | Imp.

* Immersion nozzle | kgits | 0.21 0 0.68 x10° | Imp.

elc.

5) Others ke/ts 1.0 - 3.2x10° | Imp.

- Insert Fe plate kgits | 0.02 0.02 | 0.09x10° | 1mp.

* Whisker pestiht 3 4 67 x 10° Imp.

* Thermo-couple | pes/ht 3 3 62x10° | Imp.

* V- board ]

Note: D; Domestic, Imp; Import, pcs; picces
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JAPAN

INTERNATIONAL: COOPERATION AGENCY (JICA)

3.6 Manning plan of CCM plant
The manning plan is estimated on the base of 3 shifts x 4 crews.
The organization of steclmaking plant is shown in section-8.3.5.
Table 9-14 and 9-15 summarize the manning plan of stab CCM plant and biltet
CCM ptanl respectively.
Table 9-14  The manning plan of the slab CCM plant
Stab CCM plant Geoeral | Operation | Machine Refractory Mainte- | Tochnical Total
control operation nance division
Step 2¢3 | 2| 3 2] 323 273 243273
Geperal manager
Section manager 1 1
Assistan! manager 1 1 1 1 1 5
Engincer 1 1 1 2 3 8
| Foreman 9 5 5 19
Skilled worker 82| 93 [ 18] 20|64 | 33| 62] 30 226 | 276
Unskilled worker 35140 | 81 8 | 28136 | 26| 34 97 | 118
Clerk
Secretary i i
Total 130|146 [ 28 [ 30| 99 126 { 96 J122| a4 [357] 428
Table 9-15  The manning plan of the billet CCM plant (at Step-3)  (unit: persons)
Biltet CCM plant General Opera-  |Machine Refrac- Mainte- | Technical Total
control tion  bperation tory nance | division
 Scction manager 1 1
Assistant manager 1 1 1 1 4
Engincer i 1 1 2 3
Foreman 5 5
Skilled worker 36 14 50 36 136
Unskilled worker 16 6 22 16 60
Clerk '
Secirciary 1 1
Total 61 20 74 54 3 212

3.7 Construction schedule

Table 9-16 and 9-17 show the construction schedule of slab CCM plant and

billet CCM plant respectively.
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JAPAN INTERNATIONAL COOPERATION AGENCY (J1CA)

4, Technical
4.1

180 decc

¢xplanation

Productivity of slab CCM

HRequired
3,225x 10%4y

( l\;g/y)
2

Production
s
s

2.50

200

. 220
Thickness (mm)

Figure 9-3 Influence of BOF capacity

1)

4)

5)

Preconditions
— CCM type; Istrand CCM x 2 units
— Casling speed ;  Average 2.0 mpm
— Wortking time ratio ; 86%

The influence of BOF capacily

(Sec Figure 9-3)
The capacity of BOF is required
as large as possible.

It shall be decided 220 t/ht.

The influence of slab thickness
(Sec Figure 9-3)

The larger slab thickness is desited
fot the capacity of CCM  although the
thinner slab thickness is desired for the
capacity of HSM.

it shall be decided approx. 220 mm.

The influence of slab width

(See Figure 9-4)
The larger slab width is desired for the
capacily of CCM.
The slab width shall be estimated
approx.1,200mm from the demand of
finat product.

The influence of CCC ratio

{Sce Figure 9-5)
The CCC ratio is expected approx. 8
CCC, with the product-mix required
and adoption of CCC
technologies.

mullti

12 This study shows the production capacity

400 —
IWTR ssw ~ | Thickness - —
CCC 8 — 240mm

;::350 |3 225x 10 uryi e Bt RS
Faso [Pt L
=
g
4 :
=] T
8 3.00 =
- I

250 L— B B R

1,100 1,200 1,300
Width {mm)

Figure 9-4 Infiuence of slab width

4.00 —
5350 - =t
g

=
2
8

]
2300
9

2.50

6 8 10
CCC ratio (ht/casl)

Figure 9-5 Influence of sequence casting

is required amount of 3,225 x10%t/y.
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JAPAN INTERNATIONAL COOPERATION AGENCY {(JICA)

4.2

Productivily of the billet CCM

Table 9-18 shows the type and productivity of the billet CCM.

Tablc 9-18  The type and capacity of billet CCM

Case | Product | Strand | Vc | Casting | CCC | Cast | Working | WT
time time R
- x10%/y mpm | min/ht | hifcast | cast/y | minty | %
1 1,095 7 2.5 72 5 411 429,000 | 81.8
2 1,095 8 2.2 72 5 410 427,000 | 81.4

Either case-1 or 2 is possible to adopt, here, the 8-strands CCM shall be adopted

to make sure of the productivity.

An idea of the formation of CCM;

1ladle | =7

2 units of {undish

2 units of 4 strands mold -
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JAPAN INTERNATIONAL, COOPERATION AGENCY (JICA)

Section 10  Hot Strip Mill Plant
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JAPAN INYERNATIONAL COOPERATION AGENCY (JICA)

1. General

1.1 The scope of facilities included in the hot steip mill plant (HSM plant)

The facilities included in the HSM plant are as follows:

(1) Process facilities

1)
2)
3)
- 4)
i 5)
6)

Hot strip mill including roll shop and slab yard (H1SM}

Hot skinpass mill (HHSPM)

Hot shearing line (HSHL)

Hecavy plate culting line (HPCL)

Hot stitting and recoiling linc (HSRL)

Hot ceil cooling/packing/storage yard and coil conveyor system

{2) Ultility system and auxiliary facilities

1)
2)
3)
4)
9

Note 1:

Note 2:

Water treatment and re-circulation facilities including low and high
pressure systems,

Utility supply system including steam, compressed air, oil etc.

Level 3 computer system for HSM plant

Local piant office

Other auxiliary facilities

Hot strip mill (HSM) means the above (1)-1).
Hot steip mill plant (HSM plant) means the above (1) and (2).

The more detailed equipment list is shown in Table 10-32 on page 48
- 50 of this section.
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1.2

(1)

(2)

Production scale of HSM plant

The production scale of the HSM and [inishing facilities has been decided
as follows:

Using the results of the market study shown in Table 1-1 “Steel demand
prejection”, on page 1 of Section 1, Part 3, Chapter 1V, the forecast of flat
product demand classified by final production process has been prepared as
shown in attached Tablel0-1 and 10-2.

- Table 10-1 : Forccast of f{lal product demand by f{inal production
process (product basis).

- Table 10-2 : Forecast of flat product demand by final production
process (slab basis)

Table 10-1 and 10-2 are basically same except that the figures in Table 10-2
are converled Lo slab basis using the yield value of each process.

Table 10-1 and 10-2 show thal the total demand of flat products is
3,510,000 t/y on a final product basis, and 3,877,000 t/y on a slab basis.

In this section the figurcs on slab basis will be mainly used because it is
more convenient for the study of production scale.

Table 10-3 prepared by using Table 10-2 shows the accessible demand for
the product of each process in the case that the max. width of HSM
products is 1600 mm.

Table 10-3 : Accessible demand for each process (slab basis)

The various premises to derive Table 10-3 from Table 10-2 arc explained in
the remarks of Table 10-3(2/2) on page 7 of this section.

As shown in Table 10-3, the accessibie demand for HSM products is
theoretically 3,345,000 t/y against 3,877,000 t/y of the total demand.

‘This means that 532,000 t/y (3,877,000 - 3,345,000) is inaccessible by the
HSM in the new integrated stecelworks (NISW).
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Out of the above inaccessible 532,000 t/y of products, approx. 470,000 t/y
are those with a width cxceeding 1600mm, and approx. 60,000 t/y are¢ EGL
praducts which will nol be produced in NISW.

(3) Considering the above accessible amount (3,345,000 1/y), the maximum
capacily of the HSM is decided to be 3,225,000 t/y (approx. 96 % of
3,345,000 t/y). The 3,225,000 t/y on a slab basis is cquivalent to 3,600,000
t/y on a product basis.
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JAPAN INTERNATIONAL

COOPERATION AGENCY (JICA)

1.3 Produciion flow, preduct mix and size mix

1.3.1 Production flow and product mix

The production flows of HSM plant are atlached in the following pages.

- Figure 10.1 : Production flow of HSM plant at 2nd step(2010)

- Figure 10.2 : Praduction flow of HSM plam at Ist step(2005).

The above production flow at 2nd step has been prepared considering the
following condilions:

1) As described in item 1.2 (3) of page 2, the maximum production
capacity of HSM is 3,225,000 t/y on siab basis(equivalent to

3,000,000 t/y on product basis).

2} Based on the past ¢xperiences and the survey resulls of Viet Nam
markel (table 10.2 & table 10.3), the product mix when delivered

from HSM plant are presumed as follows:

Table 10.4  Produci mix of hot rolled products

Produclt kind

Production{i/y)

a) Mot coils for CSM plant in NISW
b} Hot coils for P/O products{coiifsheet) (*1)
c) Hot coils for re-rolling companies
d} Ilot coils for pipes & formed sections
¢) Hot coils for coil centers

f) Hot rolled sheets/plates
g} Hotrelled heavy plates(*2)
h) Hoi slit/rccoiled coils

1,000,000

200,000
600,000 - 400,000
300,000
300,000 - 500,000
240,000
120,000
240,000

Total

3,000,000 (*3)

Note(*1}: Some part of P/O products will be cul into sheet in HSM plant.
Note{*2): The hot rolled heavy plates are produced without coiling al down-

coiler.

Nole(*3): The sbove figures are 21l on product basis.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

1.3.2

(1)

Size mix and steel grades

It is very difficult to prepare the precise size mix of fiat rolled praducts
through the survey of the present Viet Nam market hecausc the present
consumption of flat products is too small to forecast the product sizes in
the future.

Therefore the size mix of the future Vict Nam market has been prepared
using some presumptions as described below.

The size mix and steel grades are used for the basic plan of facilities.

Width distribution

The width distribution of flat products narrower than 1,600 mm has been
prepared as shown in Table 10-5, based on the following presumptions:

1) As for the cold rolling mill, the ratio of 800mm wide products will be
small compared with that in Japan because of the small consumption
of tinplate.

2} As for the HSM-finished products excepl for the heavy plates, the
width distribution will be similar te that in Japan.

3) As for the heavy plate products, the ratio of the products narrower
than 1,600mm is estimated at about 30% taking account of the future
plans for ship-building industry etc. in Viet Nam, while it is only 10 %
in Japan.

Table 10-5 Width distribution of flat products narrower than lﬁﬂgpm

Nominal width( range ) Ralio
800mm ( - 899mm) 8 %
950mm { 900 - 1,099mm) 27 %
1,250mm (1,100 - },299mm) 46 %
1,550mm {1,300 - 1,600mm) 19 %
Average psoduct width approx. 1,190mm

The average width of slabs charged to the HSM will be approx. 1,200mm
due to 10mm edging on average at HSM.(1,190mm + 10mm}

The above width distribution is used [for the calculation of the CCM
production capacity.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

Table 10-6 below shows the width distribution of the flat products
including those wider than 1600mm. Table 10-6 has been prepared based

on the similar presumptions used for Table 10-5.

Table 10-6 Width distribution of all flat products

Width range ‘Ratio

- 1,600 mm (5 feet) 88 %

1,600 (5 feet) - 1,900 mm (6 feet) 7 %

1,900 (6 feet) - _ 5 %
Note : Considering the above figures in Table 10.5, the width of !

HSM has been decided to be 5 feel.(Refer 1o item 2.2.1-(3)-
1) in this scction.)

(2) Thickness distribution

According to the survey on the Viet Nam market and general experiences
in Japan, the thickness distribution for the hot rolled products narrower
than 1,600mm is estimated as shown in Table 10-7.

Tabie 10-7 Thickness distribution of hot rolled products

Thickness range Ratio

1.20 - 1.79 mm 6 %

1.80 - 5.99 mm 80 % __
6.00 - 15.99 mm 10 % |
16.00 - 32.00 mm 4 %

Notc : The ratio of demand for products thicker than 32Zmm is
considered very small in the Viet Nam market.

The thickness ranges and typical sizes of HISM producls are shown in
Table 10-8.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

Table 10-8 Thickness range and typical sizes of products

Thick. range Typical size ]
{(mm) (Thick. x Width mm)
i Hot coils for cold roelling 1.8-4.0 2.3 x 800, 2.3 x 950,
3.2 x 1,250
2 Hot-finished products(*1) 1.2 -16.0 | 1.6 x 950, 2.3 x 1,250,
(produced by coiling) 3.2 x 4,250, 6.0 x 1,550
etc,
3 Hecavy plales 920 -32.0 9 x 1,550, 13 x 1,550,
(produccd without coiling) 16 x 1,550, 20 x 1,550

\—

1.33

Note *1:

Hot-finished products include all products produced by the

HSM in NISW except for those subject to cold rolling in
NISW and those produced without coiling.

Steel grades

Typical steet grades for flat products arc shown in Table 10-9 using JIS.

Table 10-9 Typical steel grade for flat products

Tensile strength

25 - 35 kg/mm?

35 - 45 kgfmm®

45 kg/mm” -

(nominal) (low carbon steel) {low or middle (tow alloy steel)
Product carbon steel) n
Heavy plate | 85330 $5400, SM400, $M490,
SMA400 SMA490,

Hot finished products

SPHC, SPHD

$s5400, SM400,

§5490, SM490,

SAP1I400, SPFH490,
SPA-H
(AP1-51.X-60)
Cold rolled preducts SPCC,SPCD SPrC40, SPA-C
including coated SPFC35,
producls SFB

Note: The standard in parenthesis is not JIS.

SS: General Structural Steel,

SM: Welded Structural Steel,

SMA: Atmospheric Corrosion Resisting Steel,
SPHC,SPHD: Mild Steel(Hot rolled),
SAPH: Automobile Structural Stcel{Hot rolled)

SPCC,SPCD: Mild Steel(Cold rolled)
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JAPAN INTERNATIONAL COOPERATION AGENCY {(JICA)

SPFI: Avtomobile Structural Steci(Hot rolled high tensile & high formable)
SPFC: Automobile Structural Sicel(Cold rolled high tensile & high formable)
SPA-H: Superior Atmospheric Corrosion Resisting Steel{Hol rolled)

SPA-C: Superior Atmospheric Corrosion Resisting Steel{Cold rolled)

SPB: Tin Mill Blackplate

According to our cxpericnces in Japan and South East Asia, the
distribution of stecl grades classified by the tensile strength for the total
flal products (narrower than 1600mm) in the Viet Nam market is roughly
presumed as follows:

1) 25- 35 kg/mm2 . 70-75 % ¥
2) 35-45kg/mm2 2 20-25%
3) S0 kg/mm? or higher : 5%
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

1.4

Basic design concepts of HSM plant

The following items have been taken into consideration as the basic
design concepts of the HSM plant,

1)

2)

3)

An important feature of the Viet Nam market is that there is only a
small demand for flat products at present, but a quite rapid growth of
demand is expected in the future.(cf. 1.6 million 1/y at sicp 1, and
3.2 million t/y at step 2)

Therefore, careful consideration has been made to allow for smooth
and reasonable expansion of facilitics towards step 2 of project.

The low investment cost at 1st step is also an important condition to
be achieved to make the project cconomically feasible.

The Viet Nam market requires a wide range of flat rolled products
including thin gavge hot rolled products, heavy plates, cold rolled
products, galvanized products, tinplate etc. with various grades of
qualities.

Considering the above items 1) and 2), the coil box type HSM has
been selected as the most suitable type of HSM for VSC after
considerable efforts were made for review and study regarding the
types of HSM.

At step 1 of construction of the new integrated stecl works
(NISW), it is planned to install the HSM plant prior to the upstrcam
plants such as the ironmaking plant and steelmaking plant.

As a result of this condition, the following items need to be
considered:

a) The necessary utility supply systems such as oil, gas, compressed
air, steam etc. in the HSM plant need to be provided.

b) It is necessary to use slabs which must be purchased from the
international markets until the upstream plants have been
installed.
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4)

5)

6)

Direct hot charge rolling (DHCR)

The HSM and the continuous casting machine(CCM) will be planned
in order lo utilize the direct hot charge rolling which is widely
practiced by Japanese stecl mills.

The merits of DHCR are as follows:

a) Enecrgy saving of the reheating furnace

b} Reduction in slab handling work and slab inventory

¢) Reduction in production time from CCM through HSM

To utilize DHCR the following conditions are taken into design
concepls:

a} Achievement of surface-defect-free siabs at CCM

b) Achievement of schedule-free rolling at HSM

¢) CCM and HSM are dircclly connected by the roller tabie

d) Productivities of CCM and HSM are well compatible each other

Strip profile control at the finishing mill

The crown value of strip will be controlied at a preferably low level

by introducing the strip profile control system at the finishing mill

which has been recently developed and has become an effective

technology for producing high quality flat products at Japanese HSMs

and other advanced mills.

Hot finishing lines

a) As most flat product users in Viet Nam are considesed rather smatl
companies and in the developing stage, many companies will ask

for sheets/plates or slit/divided small coils instead of the as-rolled
large coils.
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JAPAN INTERNATIONAL COOY‘RRA-T[ON AGENCY (JICA)

Therefore it is planned to provide one set of various finishing lines
in the new integrated steel works to cope with the orders for
shects, plates, small coils ctc.

b) In addition to the above finishing [facilities to be installed in
NISW, it will be necessary to have more such facilities installed at
coil centers or joint venlture companies to satis{y the total demand
for such producls.

¢) It is planned to skinpass or shear the pickled and oiled products
(P/O products) at the HSM finishing facilities.
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2.  Hot strip mill (HSM)

2.1 Selection of HSM type

The following four types of HSMs are studicd and compared regarding
suitabilily for the new integrated stcelworks. '

1)
2)
3)
4)

Compaclt Strip Production process using thin slab (CSP)
Medium thickness Stab Process (MSP)

Coil Box Mill using conventional slab (CBM)
Conventional three quarter Mill {CVM)

As a result of the study CBM has been recommended by JICA team and
agreed by VSC.

The details about selection of HSM type is described in Section 4, Part 3,
Chapter 11I.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

2.2 Oulline specification of HSM

Outline specification of the recommendable HSM for the new integrated
steeiworks is described below.

2.2.1
(1)

(2)

General
Production capacily of HSM

As described in Figure 10-1 and Figure 10-2 on page 9 and 10 in this
section, the required capacity of HSM on a slab basis is:

- Stepl : 1,680,000 /y
- Step2 : 3,225,000 t/y

As the capacily required at Step 2 exceeds the maximum capacity of the
ordinary coil box mill with single roughing stand, it will be necessary to
provide one additional roughing stand at Step 2.

Slabs to be charged to HSM

The recommended unit weight of slabs is 18 kg/mm (1,000 PIW) which is
most widely used in the international steel industry.

Slabs need to be internationally purchased before the upstream plants
such as BF, BOF ctic. have been installed.

Sizes and grades of the purchased slabs are as follows:

- Thickness : Approx. 160 - 250 mm

- Width : Approx. 610 - 1,600 mm

- Length :  Approx. 5,000 - 10,400 mm

- Max. weight : _Approx. 29 ton

- Steel grade : Ordinary low and middle carbon stect mainly used
for commercial products.

- Process - Conlinuous cast slabs are preferable, but lngot

cast slabs are acceplable.

More detailed specifications for slab procurement need to be prepared at
later stage when necessary.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

After upstrcam plants have becn installed, slabs will be produced by the
continvous casting machines to be installed at Step 2.
Sizes and grades of the siabs from the CCM are:

- Thickness : 220 mn
- Width : 610 - 1,600 mm
- Length : 4,000 - 10,400 mm

- Max. weight:  28.8 ton for 1,600mm wide slab 24.3 ton for
1,350mm wide slab

- Steel grades :  Mainly low and middle carbon steel, some high
carbon steel and low alloy steel.

- End use :  Various end uses including tinplate, automobile
material elc.

(3} Product size range of HSM
1) Product width

The maximum width of HSM products has been discussed between
the VSC and JICA team, and agreed to be 1,600mm because of
following reasons:

a} According to the market study the ratio of products narrower than
1,600 mm (5 feet) is about 88 %, and the ratio of those between
1,600 mm (5 feet) and 1,900 mm (6 fcet) is only about 7 %.
Plcase refer to Table 10-6 “Width distribution of flat products”
on page 12 of this section.

b) The 5-foot HSM is very popular, and its construction cost is
relatively low compared with the 6-foot HSM.

The minimum width is recommended to be 610 mm considering the
end use of products,

2) Product thickness

According to the results of the market study, the maximum thickness
of products coiled at the down-coiler is considesed appropriate to be
16 mm, and that of non-coiled heavy plate products to be 32 mm.
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Please refer to Table 10-7 “Thickness distribution of hot rolicd
products” in page 12 of this section.

3) Size ranges by produci kinds

The size ranges of ISM products according to product kinds are
planned as shown in Table 10-10 and 10-11.

Table §0-10  Praduct size range (Step 1)

Product kind/use Thickness Width Production
min. - max. min. - max. amount

(mm) {(mm) (1000 t/y)
1 As-roiled hot coil 1.6 - 16.0 610 - 1,600 300
2 Hot skinpassed coil 1.6 - 6.0 610 - 1,600 250
3 Hat rolHed{ 1.6 -13.9 610 - 1,600 240
sheet/plate 9.0-32.0 200 - 1,600 60
4 Heavy plate? 1.6 - 6.0 610 - 1,350 100
5 P/O coil and sheet 2.0-6.0 610 - 1,300 670

6 1ot coils for TCM**

Note*): Heavy plates arc produccd without coiling at down-coiler
Note**): TCM stands for Tandem Cold Mill

Table 10-11 Product size range {Step 2}

Product kind/use Thickness Width Productlion
min. - max. min. - max. amound
{1mm) {(mm) (1000 t/y}
1 As-rolled hot coil 1.2 - 16.0 610 - 1,600 800
2 Skinpassed hot coil 1.2 - 6.0 610 - 1,600 400
3 Hot rolled sheet/plate | 1.2 - 13.0 610G - 1,600 240
4 Heavy plates 9.0 -32.0 904 - 1,600 120
5 Hol slit/recoiled coil 1.2 -9.0 610 - 1,600 240
6 P/O coil and sheet 1.2-6.0 610 - 1,350 200
7 Holt coils for TCM 1.8 - 6.0 610 - 1,300 1,100
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(4) Operational conditions
1) Opecrating time and production efficiency

The annual operating time including scheduled mainlenance time is

described in Table 10-12.

Table 10-12 Operating time of HSM

Item Time(hrfy) Remarks
A. Calendar time 8,760 24 hr/d x 365 dfy
B. Scheduled maintenance 552 1)+ 2)
1) Anaual maintenance (240) 24 hr/d x 10 d/fy
2) Periodical maintenance (312) 12 hrftime x 26 times/y
C. Time 1o work 8,208 A-B
D. Operating time 6,977 C x 85%(Operaling ratio)

Required production efficiency is shown in Table 10-13.

Table 10-13 Required production efficiency of HSM

Required production efficiency

Step | 1,680,000 tfy ~+ 6,977hr/y = 240 t/hr

Step 2 3,225,000 t/y = 6,977hr/y = 462 t/hr

The HSM is designed to satisfy the above production efficiency
taking account of the product size mix.
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2} Product yicld and unit consumption

Product yield and unit consumption of utililies and sub-malcrials are
described in Table10-14,

Table 10-14 Product yield 20d unit consumption of HSM

_ Step 1 Step 2
1 Produci yield 98 % 98 %
3 By-product aod waste
1) Scrap 0.8 % 0.8 %
2) Mill scale 1.2 % 1.2 %
2 Unit consumplion
1) Electricily 110 kWhit 100 kxWhi
2} Fuel 300,000 kcal /1 200,000 kcal /1(*)
300,000 kcal /1(**)
3) Wates 3wt 3 mift
4) Steam 6 kght 6 kgt
5) Compressed air 10 Nm®/t 10 Nm3/t
6) Roll 0.6 kght 0.6 kg
Note*}: The 200,000 kcal/t is for the slabs from CCM in NISW assuming

DHCR is utilized to 75 % of the slabs.

Note**}: The 300,000 kcal/t is for the purchased slabs

The above figures are typical ones to be used for the pre-feasibility

purpose.

It is necessary to make a detailed study lo obtain more precise figures
because operational performances depend on mill design.
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2.2.2 Each facility of HSM
(1) The facility configuration of HSM is shown in Table 10-15.

Table 10-15 Facility configuration of HSM

Step 1 Step 2
1 Slab storage yard 1 yard + outside i yard
2 Reheating furnace 1 furnace 3 furnaces
3 Roughing mill 1 stand 2 stands
4 Finishing mill 5 stands 6 stands
5 Down coiler 1 2
6 Roll shop 3 soll grinders 4 roll grinders

i X

The layoul of HSM is shown in Figure 10-3 in page 46 of this section.
The equipment list of HSM plant is shown in Table 10-32 in page 48 - 50.
(2) Slab storage arca

The siabs are stored both inside and outside the slab yard .
The slab storage plan is shown in Table 10-16.

Table 10-16 Slab storage plan

Step 1 Step 2
Reserved stock . Reserved stock
(No. of days) (No. of days)
1 Inside slab yard 4 days 2 days ;
2 Outside slab yard 41 days &
Total 45 days 2 days

As the slabs need {0 be procured from overscas countries at Step 1, it is
planned lo store a reserve stock equivalent to the 45 day’s slab
consumption.

But at Step 2, 2 days of slab stock are considered enough because the
slabs are produced and stored as necessary in the steel making shop to be
constructed in the new integrated steel works.
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(3) Reahcating furnace (RF)

(%)

(5)

One reheating furnace will be installed at Step 1 to reheat the slabs {rom
room temperature to the rolling temperature(approx. 1,250C).

This No.1 RF is an oil-fired type because the by-product gas is not
available at Step 1, and will be modificd to a gas-fired type al Step 2.

The No.2 and No.3 RFs will be installed at Step 2 to reheat the slabs from
room temperature or warm lemperature just after being cast
(approx:800-850C ) by the two continuous casting machines to be
installed at Step 2.

The above Ne.2 and No.3 RFs will be of gas-fired typc because of the
availability of the by-product gas from the upstrcam plants.

‘The reheating capacity of each RF will be approx. 250 t/hr against cold
slabs.

Roughing mill (RM)

One stand(calted R2) of the RM will be installed at Step | to achieve 1.68
million t/y of production.

It is necessary to install the second stand(called R1) of RM at Step 2 to
increase the production capacitly to 3.225 million t/y because the
max. production capacity of the coil box type HSM with onc RM stand is
considered less than 3 million t/y.

The distance between R1 and R2 will be designed as shorl as possible to
reduce the total length of HSM.

If it is possible from view point of the mill design, the adoption of tandem
reversing type RM is considered most effective to achieve the above
purpose.

Finishing mill (FM)

One set of coil box, crop shear and finishing scale breaker is installed
in front of the finishing mill stands.
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The number of FM stands will be 5 at Step 1, which will be able to
produce the minimum thickness of 1.6 mm product.
The number of FM stands at Step 2 will be 6, which will be able to
producc the minimum thickness of 1.2 mm product,

The FM stands will be cquipped with the following functions to allow for
satisfactory profile control, uniform roll wear and the high possibility for
schedule-frec rotling.

1) Profile control function using the pair cross system(PC-sysicm)
or the work roll shift system(WRS-system) or some other technology
to fulfill the purpose.

2) Uniform roll wear function uvsing the on-line roll grinding
system{ORG-system) or WRS-system etc.

(6) Down-coiler (DC)

One down-coiler wili be installed at Step 1, and an additional one at Step
2 1o cope with the increased production reguirement.

The products up to 16 mm are coilcd by the down-coiles, but the products
thicker than 16 mm are carried over to the heavy plate cutting line
without coiling. '

Between FM and DC, one set of strip cooling system is installed to cool
the strip temperature from 800 - 900T to 550 - 650C in ordinary cases.
Due to the adoption of the coil box mill, the length of the strip cooling
system can be designed to be very short because the acceleration of
rolling speed is not required in case of the coil box mill.

(7) Roll shop

Roll grinders and other facilitics necessary for the maintenance of rolls
and chocks are provided in the roll shop adjacent to the HSM yard.
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The typical facilities to be provided in the roll shop are shown in Table

10-17.
Table 10-17 Main facilities of roll shop
Step | Step 2
1 Roll grinder 3 4
2 Rotl lathe 1 i
3 Bearing washer 1 1
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3. Hot finishing facilities

3.1 General

Table 10-8 shows the configuration of the finishing facilities, which have
been planned considering the product mix and the production flow of HSM
plant. {Plcase refer to item 1.3.1 "Production flow and product mix” on
page 8 in this section.)

Table 10-18 Configuration of hot finishing facilities

Step 1 Step 2
No. | Capacity No | Capacity .
1000 1/y 1000 y ¥
1 Hol skinpass mitl i 700 1 700
2 Hot shearing line 1 300 1 3060
3 Hot plate culting line 1 60 1 120
4 Hot slitting/recoiling line 0 0 1 240

The size range of the finishing facilities are summarized in Table 10-19.
(Please refer to Table 10-10 and 10-11 on page 21 of this section.)

Table 10-19  Thickness range of finishing facilities

Step 1 Step 2
(mm) (mm )
1 Hot skinpass mill 1.6 - 6.0 1.2 - 6.0
2 Hot shearing line 1.6 - 13.0 1.2 -13.0
3 Heavy plate culting line 9.0 - 32.0 9.0 - 32.0
4 Hot slitting/recoiling line N/A 1.2 - 9.0

The tayout of the finishing facilities is shown in Figure 10-3 on page 46.
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3.2 Hot skinpass mill (HSPM)

3.2.1 General

It is necessary lo install onc set of hot skinpass mill from Step 1 of

project for the following purposcs:

1) Improvement of flatness, shape and mechanical propertics of hot
rolled products to meet the required quality depending on the end use

of the products .

2) Division of large coils into small ones to meel the custamer’s

equipment capacity.

3.2.2 Operational conditions and performances
The operational conditions and performances of the HSPM are shown in

Table 10-20.

3) Inspectien of strip surface to ensurc the surface quality.

Table 10-20 Qperational conditions and performances

Step 1 Step 2
1 Psoduction
i) Hot coil 300,000 t/y 500,000 t/y
2) P/O coil 60,000 t/y 60,000 t/y
2 Product yield 98.5 % 98.5 %
3 By-product{scrap) 1.5 % 1.5 %
4 Unit consumption
1) Electric power 4 KWhit 4 KWhit
['-: 2) Roll 0.05 kg/t 0.05 kg/t
5 Working time 3,600 hr/y(*1) 5,400 he/y(*2)
6 Production efficiency 105 vy 105 t/y

Note: Onc idea to kecp the nccessary working hours is shown below.
*1)  16hr/d(2 shifts) x 5d/w x 50 w/y x 0.9 = 3,600 hr/y
*2)  24hr/d(3 shifis) x 5d/w x 50 w/y x 0.9 = 5,400 hrfy
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3.2.3 Outline specification of HSPM
The outline specification of HSPM is shown in Table 10-21.

Table 10-21 Outline specification of HSPM

Item Description

1 Max. coil weight 29 ton
2 Coil inside diameter

1) Entry side 760 mm

2) Delivery side 760 mm
3 Strip thickness | 1.2 -6.0 mm
4 Strip width 610 - 1,600 mm
5 Rolling spced Approx. 300 mpm
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3.3 Hot shearing line (HSHL)

3.3.1

3.3.2

General
Generally the demand for the sheet and plate products compared to coil
products is considered higher in the Viet Nam market than that of
neighboring countries at the first stage because many users of flal
products are expected to use sheets/plates instead of coils for the coming
decade.

At least one line of HSHL is considered necessary to be installed in the
integrated steel plant from Step 1 to directly supply sheets/ plates to
various customers.

In addition to this line, scveral hot shearing lines need to be installed at
coil centers by private companics or joint venture companies to satisfy
the total demand for sheets/plates in the Viet Nam market.

Operational conditions and performances
The operational conditions and expected performances of HSHL is shown
in Table 10-22.

Tablel10-22 Operational conditions and performances
Step 1/Step 2

1 Production 300,000 t/y
1) Hot rolled sheet/plate (240,000 t/y)
2) P/O sheet {60,000 t/y)
2 Product yield 94 %
3 By-product(scrap) 6 %
4 Unit consumpfion
1) Electric power 12 kWh/t
- 2) Compressed air 10 Nm*/t
5 Working time 7,380 hr(*1)
6 Production efficiency
1) Hot rolled sheet/plate 45 t/he(*2)
2) P/O sheet 33 t/he(*3)
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Onc cxample of operating times and production efficiencies are described
below.

Note *1 : [365d/y x 24hr/d - 10d/y(annual maint.} -12hr x 26 times/y
(periodical maint.)] x 0.9 = 7,380 hr

Note *2:  This t/hr is the average for those of lypi.cal sizes of hot rolled
sheets/plates such as 3.2 x 4" x 87, 6.0 x 5' x 10’ etc.

Note *3: This t/hris the average for those of typical sizes of P/O sheets
suchas 2.3 x3'x67°,3.2 x4 x 8 elc.
3.3.3 Outline specification of HSHL

The outline specification of HSHL is shown in Table 10-23.

Table 10-23 Outline specification of HSHI.

ftem Description

1 Max. coil weight 29 ton
2 Coil inside diamecter 760 mm
3 Sheet/platc size :

1) Thickness 1.2 - 13 mm

2) Width 610 - 1,600 mm

3) Length 1,200 - 12,000 mm
4 Side trimmer Rotary type with scrap chopper
5 Leveler I or 2 levelers
6 Shear Cutting without line stop
7 Piler Reject piler and prime piler
8 Max.line speed Approx. 60 mpm
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3.4 Heavy plate cutting line (HPCL)

3.4.1

3.4.2

General
As the demand for heavy plate products is considercd high in Viet Nam, it
is planned that a heavy plate cutting line be installed with the HHSM.

This HPCL can manufacture plates with a thickness of 9 to 32 mm without
coiling at the down-coiler.

But the maximum plate width is limited to around 1,600 mm, which is
samé¢ as that of coiled preoducts.

This line is suitable for production of plates with excellent flatness and
low residual stress, which arc suitable for shipbuilding, tank
manufacturing etc,

Operational conditions and performances

The operational conditions and expected performances of HPCL is shown
in Table 10-24,

Table 10-24 Opcrational condilions and performances of HPCIL.
Step 1 Step 2
1 Production capacity (t/y) 60,000 120,000
2 Product yield (%) 92 92
3 By-product(scrap) (%) 8 8
4 Unit consumption
1) Electric power (kWh/t) 8 8
2) Compressed air  (Nm>/t) 10 10
5 Working time (hr/y) 2,500(* 1) 5,000(*2)
6 Production efficiency (t/hr) 26(*3) 26

Note *1:  [365d/y - 13d/y(annual maint.} - 26d/y(forinightly maint.}]
x 8he/d{1 shift) x 90%% = 2,512hr/ly

Note *2:  [365d/y - 10d/y(annual maint.) - 26d/y(fortnighdy maint.}]
x 16hr/d(} shift) x 90% = 5,024hs/fy

Note *3 Production efficiency for 13.0 x 1,500 x 6,000 mm plate

(typical sizc)
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3.4.3 Outline specification of HPCL
The outline specification of HPCL is shown in Table 10-25.

Table 10-25 Gulline specification of HPCL

Step 1 Step 2
1 Slab Half length slab Half length slab
2 Plate size
1) Thickness 9.0-32.0 mm 9.0 -32.0 mm
2) Width 900 - 1,600 mm 900 - 1,600 mm
3) Length 1,800 - 12,000 mm 1,800 - 12,000 mm
3 Dividing shear
1} Gas cutting type 9.0-32.0 mm 19.0 - 32.0 mm
2) Mech. shear type N/A 9.0-19.0 mm
4 Cooling bed N/A to be provided
5 Leveler 4 highx 1 4 high x 1
6 End/Side cutter Off-line portable Off-line portable
gas cutter gas cutter
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3.5 Hot slitting and recoiling line (HSRL)

3.5.1 General
One line of HSRL will be necessary because of the following reasons:

1) Relatively small companies manufacturing pipes or formed light
seclions may request slit or trimmed coils to be supplied by VSC
because it is not practical for cach company lo have an HSRL in its
plant.

. 2) Some VSC’s customers will need small coils divided by an HRSL
!,’ because they cannot accept as-rolled large coils on their facilities.

If a sufficient number of YISRLs are inslalled at coil centers or pipe
manufacturers, it will be unnecessary for VSC to instail an HSRL in its
integrated steel plant.

According to our study it is considered appropriate to install an HSRL
at Step 2 of the project in the integrated steelworks.

3.5.2 Operational conditions and performances

The operational conditions and expected performances of HSRL is shown
in Table 10-26.

Table 10-26 Operational conditions and performances

Step 2
L 1 Production 240,000 t/y
1) Slit coil (192,000 t/y)
2) Recoiled coitl (48,000 t/y)
2 Product yield 96 %
3 By-producis(scrap) 4 %
4 Unit consumption
1) Electric power 4 kWh/t
5 Working time max. 6,566 hr (*1)
6 Production efficiency 40 t/hr

Note *1: [365d/y x 24hr/d - 10d/y(annual maint.) -12hr x 26 times/y
(periodical maint.)) x 0.8 = 6,566 hr
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3.5.3 Oulline specification of HSRL
The outline specification of HSRL is shown in Table 10-27.

Table 10-27 Outline specification of HSRL

4 Strip width

1) Entry side

2) Delivery side
5 Max. line speed
6 Packing facilities

B ftem Description
1 Max. coil weight 29 ton
2 Coil inside diamcter
1} Entry side 760 mm
2) Delivery side 760 mm
3 Strip thickness 1.2 - 9.0 mm

610 - 1,600 mm
150 - 1,600 mm
Approx. 120 mpm
Off-line semi-aulomatic type

Note:  The functions of the HSRL are the slitting, trimming and
recoiling of hot rolled coils.

Name of Project: Final Repont

Master Plan Study on the Development of Steel Industsy in the Socialist Republic of Viet Nam

JCA/MNippon Steel
Date: Feb 17, 1998 Rev.:

Chapter
v

Part Section Page
14 10 36




JAPAN INTERNATIONAL

COOPERATION AGENCY (JICA)

3.6 Hot coil cooling yard, hot coil conveyor and product packing/storage yard

3.6.1 Hot coil cooling yard

The hot rolled coils are transported from the down-coiler to the hot coil
cooling yards by the coil conveyors.
The hot coils(600°C at the down-coiler) are naturally cooled down to
50T or lower about 4 days after being placed in the coil cooting yard.

The cooled coils are charged to the hot finishing facilities or transferred
10 the packing areas as it is.

The coil cooling areas are designed to store a number of coils equivalent
to 6 day’s production considering cooling time and production scheduling

[ time.

The areas of the coil cooling yard are shown in Table 10-28.

Table 10-28 Areas of coil cooling yard

Step | Step 2
1 In HSHL vard 40m x 60m 40m x 60m
2 In HSPM yard 40m x 60m 40m x 60m
3 In HSRL yard N/A 40m x 75m

Note: Coils are stacked in two layers in the coil cooling yards.
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3.6.2 Coil conveyors(CV)
Coil cenveyors are provided to transport the hot coils from the down-
coiler to hot finishing yards and the cold pickling yard.

The approx. lengths of the coil conveyors are shown in Table 10-29.

Table 10-29 Coil conveyor plan

| Step 1 Step 2
1 CV in HSM yard 30m 30m
2 CV from mill yard to CRM plant 200 m 200 m
3 CV in HSHL yard 50m S0m
4 CV in HSPM yard 50 m 50 m
5 CV.in HSRL yard 0 S0 m

3.6.3 Coil packing and storage yard

The products after processed at the finishing facilities arc stored for
about 4 days in the finishing yards for packing, mechanical testing etc.
before they are delivered to the shipping yards closely located from the
storage yards,
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4. Utility and auxiliary facilitics

4.1 Utility consumption

The approximate consumption of utilitics at HSM plant is shown in Table

10-30.
Table 10-30 Utility consumption at HSM plant
Consumption. Consumplion Remarks
(unit) (total} -

(Step 1D

1 Water 3Imi 5.04 Mm'fy Make up water.
. 2 Eleclric power 113 kWhit 190 GWh/y HSM, HSHL ctc.
L 3 Heavy 0il(10,000kcal/kg) 300,000 keal/t { 50,400 1/y RF,
' 4 Compressed air 10 Nm/t 16.8 MNm’/y | Plant air etc.

5 Steam 6 kpft 10,000 t/y Oil healing etc.

(Step 2)

1 Waler 3Imint 9.68 Mm’/y

2 Eleciric power 102 kWhit 329 GWh/y

4 Coke oven gas(4,800kcal/Nm?®) | * 200,000 kcal/t | 156 MNm’/y

* 300,000 kcal/jt
5 Compressed air 10 Nm/1t 32.2 MNm’/y | Plant air etc.
6 Steam 6 kgt 19,400 tfy Qil heating elc.

Note*) 200,000 kcal/t for slabs from CCM, 300,000 kcal/t fer purchased slabs

Other than the above utilities, small amount of nitrogen gas is used for the
purging of the reheating furnace pipings, and some oxygen gas and natural
gas or LPG gas are used for gas cutting of heavy plates and other purposes.

4.2 Supply system of utilities
The utility supply system is planned as shown below.

1) Water
The make up water for the HSM re-circulation system will be supplied
from an outside water source.
The water re-circulation and treatment systems are incorporated in the
HSM plant including scale pits, fillers, cooling towers, scgmentation
ponds, pump systems c¢lc.
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2)

3)

4)

5)

6)

7)

8)

9)

Electric power
The electric power will be purchased from an electricity company.
The local sub-station is not included in HSM plant.

Heavy oil

Heavy oil will be delivered from outside by tank lorry and stored in the
tanks to be installed in HSM plant at Step 1.

The heavy oil is used as a fuel for No.1 reheating furnace.

Coke oven gas(COQG)

COG will be generated at the upstream plants and distributed lhrough
piping to HSM plani. The COG is used as a fuel fos the rcheating
furnaces and gas cutting of the heavy plates.

Liquid propanc gas(LPG)

LPG(or natural gas) to be used for gas cutting of the heavy plates will
be purchased from outside at Step 1.

COG will be used for the heavy plate cutting at Step 2 insiead of LPG.

Nitrogen

Nitrogen gas is used only for purging the COG when the furnace is
turned off.

The nitrogen gas is purchased in bottle at Step 1, and to be distributed
through piping from the oxygen plant at Step 2.

Oxygen

The oxygen gas used for gas cutling of thc heavy plates will be
purchased in botlles from outside at Step 1, but will be distributed
through piping from the oxygen plant at Step 2.

Compressed air

The compressed air will be generated by a small compressor at HSM
plant at Step 1, but that additionally needed at Step 2 will be supplicd
from the central compressor.

Steam

The steam mainly used for heating of the oil will be generated by a
small boiler at the HSM plant.
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4.3

4.3.1

4.3.3

4.3.4

Auxiliary facilities{L/3, Local office, l.ocal maintenance shop)

The following auxiliary facilities will be included in the scope of the HSM

plani, but details need (o be studied at the later stage when necessary.

L/3 compulcr system

A simple Lf3 computer system will be provided out of the HSM plant to
provide the production schedule and instructions .

The L/2 computer of HSM plant will receive the operating instructions
from the L/3 system, and will output the operaling results necessary for
the production control and scheduling system.

Local maintenance shap

Basically necessary maintenance machines are provided in the central
maintenance shop. Only a small local maintenance shop will be provided
in HSM plant at Step 1 for the conveniecnce of minor maintenance work.

Local office
A local office will be provided in the HSM plant at Step 1 for the usc by
management, engincers, operators, maintenance personnel cte.

Others
Other auxiliary facilities necessary for operation of the HSM plant are
included in the scope of the HSM plant.
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5. Opcrational management system of HSM plant

The operational manpagement system of the HSM plant is bricfly described

below,.

5.1. Organization and manning plan

A prcliminary idea of the HSM plant organizatin_@_igﬁ@iféll’g_wﬁ:riﬁﬁ"

Assistant manager

[ ] (HSM)
Wﬁﬁéna_g'e;_ _Issislan_t manager ]
"7| (Operation) [ || (Finishing facilitics)

Assistant manager

SR a (Utility)
Gencral manager }__ A S

(Rolting plant)

Assistant manager
{Administration)

~ Assistant manaéc}
{Product design)

I Manager | -
(Tc‘i'_‘_“(’lf)g)’) Assistant manager
- (Technical standard)

—

Assistant manager
(Quality control)

Assistant manager

(Mechanical)
—‘M?n_ag—cr—m— Assistant manages
- J(Maintenance | | (Electrical)
A | - - o ]
| Assistani manager

(Computer)

CRM plant / MF line
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5.2

A preliminary manning plan is shown in Table 10-31 just to indicate the
approximate number of personnel required for HSM plant.

Quality control sysiem

The HSM plant has the following functions for quality control system.

1) Quality design of the products including decision of stecl grades,
process parameters etc.

2) Preparation of technical and operational standards.
3) Inspection of products,
4) Monitoring and improvement of quality levels

The dala logging system incorporated in the HSM process computer will be
used for the monitoring and improvement of quality lcvels of the products.
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Table 10-31 Manning plan of HSM plant

1 AY

14

10 44

Manager |Asst. Mng|Engineer |Foreman |Operator/| Total
Technician
(Step 1)
1 Operation
1) Management/Staff 1 4 5
2) HSM 8 56
3) Roll shop 28
4) Heavy plate cutting line 1 12
5) Hot shearing line 4 52
6) Hot skinpass mill 4 24
7 Hot slitiing/recoiting line 0
8) As—rolled coil 32
8) Utility 4 24
2 Technology
1) Management/Staff i 3 6
3 Maintenance
1) Management/Staff 1 3 6
2) Mechanical 1 35
3) Electrical 1 22
4) Computer system 1 8
Total 3 10 17 24 293 347
(Step 2)
1 Operation
1} Management/Staff 1 4 7
2) HSM 8 60
3) Roll shop 44
4} Heavy plate cutting line 2 24
5) Hot shearing line 4 52
6) Hot skinpass mill 4 34
) Hot slitting/recoiting line 40
8) As-rolled coil 1 35
9) Utility 4 28
2 Technolopy
1) Management/Staff 1 3 7
3 Maintenance
1) Management/Staff 1 3 6
2) Mechanical 2 40
3) Electrical 2 27
4) Computer system 1 It}
Total 3 10 20 28 394 455
Chapter Part Seclion Page
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T

General layout of the hot strip mill plant
The general layout of HSM plant is shown in Figure 16-3.

The layout is a preliminary one. The dimensions and the numbers of
facilities such as cranes ctc. shown in the layout are just for refercnce.
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7. Equipment list of the hot strip mill plant

The equipment list of the HSM plant is shown in Table 10-32.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

8. Construction

8.1

8.2

Construction schedule

The period of Step 1 construction work is estimated at 36 months from the
contract to the start-up of the HSM plant as shown in the atiached table.

- Table 10-33 : Construction schedule of HSM plant(Step 1)
- Table 10-34 : Construction schedule of HSM plant{Stcp 2)

On the other hand the period of Step 2 construction work will be approx. 28
months because of less work volume than that of Step 1.

Construction volume

It is difficult to estimate the volumes of construction work such as
installation of mechanical/electrical equipment, erection of building and
construction of foundation because the detailed specifications of the HSM
plant have not been decided yet. Especially the design of buildings and
foundations is considerably influenced by the locat conditions such as
climate, seismic and soil conditions etc,

Table 10-35 shows reference information for a general understanding about
the scale of construction work which is obtained from experiences in the
past.

Table 10-35 Construction volume of HSM plant
Step | + Step 2

1 Weight of mechanical/electrical 25,000 - 38,000 ton
equipment(*1)

2 Weight of buildings(*2) 7,000 - 11,000 ton

3 Concrete volume of foundation 70,000 - 110,000 m?

{*1)} Refractories of reheating furnaces are not included.
{*2) Only stecel structures of plant buildings are included.
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JAFAN INTERNATIONAL COOPERATION AGENCY (JICA)

8.3 Construction timing of the rolling plants

It was agreed at the steering commitiee meeling held in September, 1997 in
Viet Nam that the pre-feasibility study be carried out assuming HSM and
CSM to start up approximately in the middle of 2005.

Refer to Chapter 1V, Part 2, Section 7, Page 2, for the general construclion
schedule.
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9. Summary

The imporiant points of this section are briefly itemized below.

1)

2)

3)

4)

5)

6)

The final production capacity of HSM is decided at 3.2 million t/y in
order to cover the flat product demand as much as possible.

The type of HSM is decided to be a coil box mill because it is
considered most suitable for NISW from technical and cconomical
viewpoints.

Generatly the maximum production capacity of a coil box mill with a
single roughing stand is less than 3 million t/y.

By installing two roughing stands, the capacily is increased to 3.2
million t/y.

The width of HSM is decided to be 5 feet because 88 % of the flat
product demand can be covered by a 5-footl mill.

The minimum thickness of HSM products is proposed to be 1.6 mm
with 5 FM stands at Step 1, and 1.2 mm with 6 FM stands at Step 2.
The minimum thickness of 1.6 mm will satisfy the almost all demands
for hot rolled sheets and coils including those for CSMs.

The HSM is planned to facilitate the direct hot charge rolling of slabs
from the CCMs to be installed at Step 2 in order to reduce the energy
consumption and stab handling work.

But it is necessary to coatinue the procurement of some part of slabs
from international markets before the upstream plants have been
complete at Step 3.

It is planned to install one set of various finishing facilitics in NISW in
order to meet the wide range of orders including sheets, plales,
skinpassed coils, slit coils, P/O products etc.
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