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1.

1.1

1.2

1.3

Preconditions
Division between import and domestic procurement

The division between import and domestic procurement is subject to the
following established set of standards,

(1} Equipment 1o be purchased : Import

(2) Civil works, crection & installation @ Domestic

(3} Conslruction materials : Domestic procurcment is to be chosen
if possible.

Besides, in order to increasc the portion of domestic procurcment, the
results of field investigation has been considered.

Estimale bases

(1} Time of cstimation
Import : Oclober 1997 -Intcrnational market price
Domestic Procurement : August 1997 -Victnamese markel price
(2} Currency and Exchange Rale
Currency Import : US$

Domestic Procurement : VNBD -» exchange to US$

Exchange Rate : 1US$ = 11,700VND (August 1997)
Effect of commodity price fluctuation

The construction cost in this study is not an estimate that assumes a cosl al
the time when the construction work is actuvally carried out, but has been
calculated by the prices of October 1997. The influence of price fluctuation
ta selling prices of products and purchasing prices of raw maltcrials
(including the prices of energy and utilitics) docs not appear at the same
rale over any given period of the time. The profit ratio of this project is
greatly cffected by a relative connection in the increase ratio of prices
rather than its absolute level. Therefore, in this study, in order to prevent an
uncerfain or unreliable estimate, the cffect of commodily pricc fluctuation
is nol included in the study in accordance with the general rules of this kind
of study.
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2. Dircct equipment and construction cost

2.1

Direct canstruction cost

FEstimation of the direct equipment and construction cost is done for Step |
(Table 1-1), 2 {Table 1-2) and 3 (Table L-3) by the classification of the
construction step.

Table 1-1 Total cost of dircct construction

Import Domestic n Total
(USS mil.) (%) {US$ mil.) (%) (US$ mil.)

Step | 594 61.9% 366 38.1% 961
Step 2 1,965 67.3% 957 32.9% 2,92.1
Step 3 978 72.5% 371 27.5% 1,349
Total 3,537 07.60% 1,694 32.4% 5,231

Name of Project: Final Repont o

Master Plan Study on the Bevelopment of Sicel Industry in the Socialist Republic of Viel Nam

JNCA/Nippon Steel e Chapler Part Scction Page

[ Date: Feb 17,1998 Rev.: v 8 1 2




JAPAN  INTERNATIONAEF,

COOPERATION AGENCY  (JICA)

Table 1-2 Direct construction cost (Step |}
{unit:US$million)

Facilitics imported | Domestic Total
X 01 |Port facilities [or products 20 4] n2
X 02 [Material yard 0 0 )
X 03 {Sintering 0 0 0
X 04 |Coke oven 0 0 0
X 05 |Blast Furnace 0 0 0
gj X 06 {Buratlime 0 0 0
X 07 |[Basic oxygen furnace 0 0 0
X 08 |[SlabCC 0 0 0
Billet CC g 0 0
X 09 [Hot strip mill 223 104 327
X 10 |Cold strip & coating plant 207 92 339
Y 13 |Power plant 41 11 52
Y 15 |Oxygen plant 0 0
Y 16 |Steam 0 0
Y 17 {Water treatment & sewerage 66 66
Y 20 |Transportation 7 1 8
¥ Maintenance 29 15 44
| Service department 7 37 43
Total 594 360 961
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Table 1-3 Direct construction cost (Step 2)
{unit:USSmillios

Facililics Imported | Domestic Total
X 01 |Port facilitics for products 41 81 122
X 02 |Material yard 167 43 210
X 03 [Sintering 137 42 179
X (4 |Coke oven 271 96 373
X 05 }Blast Furnace 254 98 352
X 06 |[Burntlime 23 8 32
X 07 [Basic oxygen furnace 256 132 388
X 08 |[SksbCC 220 89 308
Billet CC t 0 0
X 09 [Hot strip mill 926 31 127
X 1 jCold strip & coating plant 129 28 157
Y 13 |Power plant 159 49 208
Y 15 |Oxygen plant 88 23 111
Y 16 |Stcam 0 0 0
Y 17 |Waler treatment & sewerag] 12 146 158
Y 20 |Transportation 28 23 51
Maintenance 65 33 98
Service department 13 34 48
Total 1,965 957 2,921
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Table 1-4 Direct construction cost (Step 3}
(unit:USSmillio

Facililics Imported | Domestic Total
X 1 |Port facilitics for products 17 34 51
X 02 |Material yard 73 21 94
X 03 |Sinlering 124 i8 163
X 04 [Cokeoven 190 65 255
X 05 {Blast Furnace 222 84 306
X 06 |Bumntlime 15 4 19
X 07 |Basic oxygen furnace 105 26 132
X 08 |[SlabCC 0 0 ¢
Billet CC 27 15 42
X 09 |Hot strip mill 0 0
X 10 {Cold strip & coating plant 0
Y 13 [Power plani 118 35 153
Y 15 |Oxygen plant 47 12 59
Y 16 [Steam 0
Y 17 |Water treatment & sewcrag 0 0
Y 20 {Transportation 23 11 34
Maintenance 16 8 24
Service department 1 17 18
Total 978 371 1,349
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2.2 Other nccessary investment

(1) Enginccring Fee
Engincering fee varies with mutual roles between the new steelworks side
and the engineering firm. A rough estimalc is made on the basis of a level
of fec generally considered viable and adopted.

(2) Initial organization costs
This cost consisls of cxpenditures for founding the corporation,
employment, construction management, tfaining the personnel of the
steelworks in operating techniques befare the start up of the steelworks and
others necessary to establish a set up by which the steelworks can start up
smoothly. pros

(3) Operation spare parls !
This indicates the required procurement value of the amount of sparcs and
replacement parls for necessary machinery and cquipment, and other
matcrials which shall be preparcd before the stact up of the steelworks.

(4) Intcrest during construction
This cost is interest incurred by long term loans for payment of construction
expendilure during the construction period.

(5) Conitingency
For both domestic purchase and imports, 3% of dircct construction cost is
added for conlingencies,
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2.3

‘

Total required capital investment

The total required capital investmenlt including direct consiruction cost and
other investment values (in Step 3) , and necessary cost per ton of crude

cast steel are shown in Table 1-5. The total necessary investment is about
US$5.8 billion.

Table 1-5 Total capital investment and cost per ton of crude steel

Amount  }Cosl per tan| Make up
Categories Us$ percentage
million |US$/t-steel %

Direct construction cost 5,231 1,211 89.8%
Enginecring fee 157 30 2.7%
Initial organization 78 18 1.3%
Interest during construction 99 23 1.7%
Contingency 157 36 2.1%
Construction cost total 5,722 1,325 98.2%
[Operation spare parts 105] 24 1.8%
Total required capital investment| 5,827| 1,349] 100.0%

Allocation of construction cost to cost cenlers

Of the construction items, those which constitute the fixed assct acquisition
cost should be allocated to cost centers for production cost calculation in

Part 9.(Description of the cost centers will be given in Part 9). In order to

cnable this, an affirmation of amount 1o be transferred to the fixed asset
should be established firstly.

Acqguisition cost of fixed assets

Of the construction costs, the direct construction costs, engincering fec and
interest during construction are regarded as constiluting the acquisition
cost of fixed asset. By correspondence to classification of machine life
expectancy in the depreciation accounting, tangible fixed asscls are
divided into the civil, buildings, machinery and others. Mcanwhile, the
operational spare parls constitute the required capital investment for the
construction. Nevertheless, they don’t constituie fixed assets but
inventories. Table 1-6 shows the acquisition costs of the fixed asscts with
the asset classifications.
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Depreciation is applied to the items previously mentioned.

Table 1-6 Acquisition cost of fixed asscls

{unit:US$ mil.)

Asscts classification | Acquisition cost

- Civil wotks 849

Building 7 353

Machinery S 30

Others 938

Tangible Fixed Assels total 5,231
Engincering fee 157
Initial organization 78
Contingency 157
Total 1 5,466
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3.2  Allocation of tangible fixed asscts to cost cenlers
The fixed asscts are applied with depreciation, and, thercfore, the
acquisition cost should be allocated to the cost centers for calculation of
depreciation by cost centers.
The aliocation of tangible fixed asscls to cost centers is shown in Table
1-7.
Table 1-7 Allocation of construclion cost of fixed asscls to cost centers
(unit:US$ mil.)
Facilitics Civil works] Building { Machinery| Others Total
X 01 |Pon facilities for products 103 42 o7 22 234
X 02 |Material yard 21 9 205 69 304
X 03 |Sintering 31 14 242 56 342
X 04 [Coke oven 67 30 442 89 628
X 05 |Blast Furnace 80 35 436 105 658
X 06 |Burntlime 5 2 33 11 54
X 07 {Basic oxygen furnace 76 33 3n 39 519
X 08 |Slab CC 41 18 233 17 308
Biltet CC 7 3 25 5 42
X 09 {Hot strip mill 67 24 273 91 455
X 10 |Cold strip & coating plant 47 17 290 161 510
Y 13 |Power plant 35 15 161 203 413
Y 15 {Oxygen plant 12 5 104 49 170
Y 17 |Water lreatment & sewcrage 150 60 12 3 224
Y 20 |Transportation 19 8 58 7 93
Maintenance 29 12 122 3 166
Service depariment 61 24 16 8 108
Tolal 849 353 3,091 938 5,231
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Part 9 Estimate of Product Cost
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Section 1

Preconditions
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1.

f.1
(1
(2)

(3)
(4)

1.2

(1)

(2)

3

Basic philasophy of production cost accounting

Basic accounting condilions

Reference dale : OQctober 1997

Currency : US$

VND exchange ratc : TUSS = 11,700VND
Opcraling condition : Normal operating condition

The normal! operating condilion in this study mcans the operating
condition in repular years after the steclworks start operation ; that is ,
the equipment which has been designed to be capable of producing crude
cast steel of 4.5 million ton per year { Lhis is the basic precondition of this
study) produces crude cast stecl of 4.5 million tons per ycar as expected.
‘Therefore, for ather years such as the starting-up and blast furnace
repairing period, the cost accounting is corrected and stated scparately in
the financial analysis.

Cosl accounting method

Type of cost accounting method

The cost accounting in this study depends upon “Continuous process cost
accounting method” which is gencrally utilized by the steel industry in
advanced countrics. Namely

- Total cost arising in each process (cost center) is estimated and
allocated 1o subsequent proccsses according to the flows of semi-
products or scrvices, and then reflected in the final praduct cost.

- The cost of auxiliary department is estimated according to the recipracal
distribution method and finally allocated to the production department.
Kinds of production cost

Two kinds of production cost accounting, “Variable cost” and “Full cost”,
were made.

Division of variable cost and fixed cost

Labor cost, repair expenses excluding refractories, depreciation, interest
on long-term loans, increasc in reserve for blast furnace relining, plant
administration cxpense and expensc of transportation department are all
considercd as fixed costs.

All costs which can be determined by yield and unit consumption are
considered as variable costs, and some consumable are also made variable
cost becausc they can hardly be expressed in unit consumption.
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(4)

2.1

(N

Handling of interest on long-term loans

“Full cost™ includes intercest on long-term loans. As a matter of course,
payment of interest on long-term loans is highest in the carly periods of
operation and decreases with time. Therctore, to make it level off, capitai
recovery factor was used and Lhe amount remaining after depreciation is
deducted from annuity there is residoal rate, it was taken into
consideration of the capital recovery factor.

fistimation and method of ¢lement cost

For estimation method of unit prices and ¢xpenses , prerequisite to cost
accounting, the following are estimated with supplements of expertisc and
experiences of Lhe mission based on the field survey and information
presented by the counterpart so as to cnable a domestic procurement in
Viet Nam as much as possible.

Principal first purchased cost

Unit price of purchased raw matcrials

On the condition of this study, the source of raw malterials is assumed for
the most reasonable ore source in considerable cases.

The following is a table of unit prices of main raw materials(Table 1-1).
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‘Tablet-1 Unit price of raw materials, fucls and other materials

Import or
Malerials and sources domeslic Unit C&F price |lLanded price
pracuremeqnt
lron ores
Ore fine Import US$h 29.600 33.121
Lump ore (BOF) Import US$A 29.000 33121
Coal
Hard coking coal Import ussit 67.200 71.321
Coal with high fleidity Import USSi 66.500 70.621
Semi coking coal Import US$h 62.700§ 60.521
Sofl coking coal Impaort US$it 58.5(30 62.621
{Hongai) Domestic US$i 58.500 62.621
PCi (import) Import USSit 59.400 63.521
PCi (demestic) Import US$h 37.601) 41.72]
Limestonc (7%moisture) Domeslic Uss$n 9.600 13.721
Scrap Import Uss$n 155.500
Ferco manganesc Import USsi 805.000
Alumigium Import Ussa 1,583.000
Fluorspar Import US§t 115.000
Coolant Imporl USSH 128.000
Refractory
Furnace brick Import US$/kg 2.687
Molten sleel ladle brick Import US$ikg 1.187
SNFP Import US$/kg 6.603
Tundish Import USSikg 0.833
Heavy oil Import  JUS%/1,000kcal 0.016
LP.G. Import  JUS$/1,600kcal 0.016
Rolls
"HSM USS/ke 4.500
CSM USSikg 4.000
Plating raw material
Tin Us$rke 5.500
Zinc USSikg 1.600
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(2)

(a}

(b)

3)

2.2

By-products

HEstimation standard of by-producls

- Estimation of by-products is based principally on market prices and
depends on the selling price or purchasing price.

- Gassers are assessed on the basis of heavy oil price by their calerific
values,

Appropriation standard of by-products

According to the material flow of the production plan, the apprapriation

standard restricts the by-products to those which can be rectaimed inside

the integrated sicelworks or which can be sold outside ; that is, those

having commercial value. Other gencrated materials are discarded and

not appropriated as a by-product,

L.abor cost

Bascd on the manning plan, personnel are to be classified by cost centers

and job calegorics. Wages and salarics, shown in Table 1-2, arc based

mostly on recent Victnamese wage and salary data and also party by

estimation.

Welfare costs have been based on information available and cstimation.

Table 1-2 Labor cost

Wage and salacies | US$/man Y Employ within the works
General manager 3,000 7 men
Manager 2,400 47
Engineer 2,400 374
Foreman 2,100 342
Skitled worker 1,800 4,057
Un-skilled worker 1,200 1,528

Depreciation, amortizalion, cte.

The depreciation rate was settled by classification of assets according lo
the results of the field investigation. Therefore, depreciation is accounted
on the basis of the fixed asset acquisition cost explained in Parl 8,
Depreciation and amortization are highest in the early periods of
operation and decrease with time. Therefore, the 20 yecar average
repayment sum from 2010 te 2030 which is the computation period be
entered into the production cost, it was taken into consideration of the
capital recovery factor.
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2.3

2.4

(1)

(2)

Table 1-3  Description and tangible fixed asscl
_ __(USsSnil.)

Classification of | Acquisition | Description Annual
asscts cost of fixed rale depreciation
__assets (ordinary year)
Civil 849 1% 162
Buildings 353 15% 417
Others 31.091 15% 12
Amortization 9318 20% 17
N - 54 10% | 8
Total | 5,285 ) 269

Reserve for special repair of blast furnaces

After normal operation, the blast furnace requircs major repairs
coincided with relining of most refraclory at scveral year intervals. In
this study, as usual case, and with our expericnce an estimaltion has been
made as follows.

-Relining maintenance cost : 50% of dircct construction costs
-Relining plan :every 15 years

Auxiliary department cost

The fotlowing will bricfly explain auxiliary depariments.

Cost of maintenance and repair shop

The new steclworks has an independent maintenance and repair
department equipped and manned sufficiently for carrying out ordinary
repairs. The maintenance facilities consist of central maintenance station
and local maintenance shops. Though the central mainlenance station will
be basically of 2 scale that will pcrmit it to perform ordinary maintenance
work, it will be so cquipped that it can handle a complete range of jobs
necessary for the manuflacture of parts and repair of cquipment including
casting., forging, machining, stecl fabrication, ctc. Besides, direct repair
materials arc not assessed for the cost center of maintenance shop bul
individual cost center according to quantities required by them and
included in their cost.

Electricity

The BFG,BOFG and COG generated in the works are almost reuscd
completely; thercfore, adequate supply of luel for the furnace of cach
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(3)

factory intra-works and fuel for gencrating clectricity is available, The
purchasc price of clectricity from outside, calculated at rates as of
October 1997, is likely to rise sharply in the ncar future and carc should
be taken.

Plant administration department cost

The plant administration cosl covers such cost as accruing to the general
supcrintendent office, safety and sccurily, production scheduling, quality

control, purchasing, order entry control, welfare and other administrative

departments.

Results of production cost caleutations
In this paragraph, based upon the calculations and premises of the former
paragraph a summary of the calculation of the production coest can be
realized.

Result of production cost accounling

Shown in the following tables (Table 1-4 through 1-6) are production cost

by cost center and production cost of utilitics. Cost output sheets are
shown in Appendix.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

"able 1-5 Uility production cost

(Unit : USS)

Uttty Unit Production cost | (Variable cost)
Electricity kwh 0.075 0.051
Steam kg 0.016 0.015
Oxygen Nm? 0.131 0.051
Nitrogen Nm’ 0.009 0.006
Industrial water m 0.358 0.000
Sea walter m’ 0.021 {.000

Table 1-6 Cost Structure

Slab Billet Hot Rotling Coil Cold Rolling Coil
ussn % US$i % ussh % Ussh %
‘Total Cosl 2419  100.0% 2398  100.0% 286.5 100.0% 3402 100.0%
Matcerial total 145.7 S8.8% 144.4 60.2%% 148.7 51.9% 1556 45.7%
O1c 100.0 40.3% 98.9 41.3% 102.0 35.6% 106.8 31.4%
Coal 83 3.4% 8.2 3.4% - 8.5 3.0% 89 2.6%
Oher material 374 151% 313 15.6% 18.1 13.3% 39.9 11.7%
Yariable lotal 199 80% 200 8.3% 363 12.7% 545  16.0%
By-produc 530 -214% -SLe6 21.5% 553 -193% -63.3  -18.6%
Refractry 14.4 5.8% 14.1 5.9% 14.7 5.1% 17.2 5.1%
Encrpy 9.5 3.5% 8.6 3.6% 15.0 5.2% 27.1 8.0%
Qlher 49.0 19.8% 489 204% 61.9 21.6% 734 21.6%
Fixed cost 52.3 33.2% 154 31.4% 101.6 35.5% 1301 38.2%
Dep. 35.2 14.2% 323 13.5% 43.0 15.0% 542 15.9%
iF relining 51 2.1% 50 2.1% 5.2 1.8% 5.4 - 1L.6%
Mazinteaance 15.2 6.1% 133 5.6% 202 7.0% 272 8.0%
Interest 24.8 10.0% 226 9.4% 309 10.8% 39.6 11.7%
Labor 1.3 0.5% 1.4 0.6% 1.6 0.5% 24 0.7%
Weifare 0.7 0.3% 0.7 0.3% 08 0.3% 1.2 0.4%
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JAPAN INFERNATIONAL COOPERATION AGENCY  (JICA)

3.3 Sensitivily analysis of production cost

The degree of effect of fluctuation of main cost elements on basic
production cost under normal operation in Step 3 is shown Table 1-6

Table 1-7  Sensilivily analysis (Effect to operating cosl)
(Unit : USS/Y)

Condition Fiffecis
) Variation Siab Billet Hot Rc')llmg Cold r('\ilmg
ems coil coil
- Base case  |{Operation cost 247.9 239.8 286.5 340.2
23 Capital expenditure cost  + 10% +£3.5 3.2 4.3 R
- lron ore price +10% +10.0 19.9 4 10.2 ;:10 7
Cost ChangeqCoal price +10% +0.8 08 +0.8 0.9
Variable = 10% 47.3 1:7.2 9.2 4118
Fixed 4 10% +8.2 £1.5 +10.2 il3.0
Operalion rale -10% +9.1 +8.4 +11.3 +14.5
Name of Project: Fina) Reposi
Master Plan Study on the Developnient of Stecl Industry in the Socialist Republic of Viel Nam
NCAMNIppon Steel Chapter Part Section Page
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
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JAPAN INTERNATIONAL COOPERATION AGENCY (ICA)

1. Precondilions

.1
(1)

(2)
(3)

Basic conditions

Project period for financial/cconomic analysis

: 30years (including construction term)
Currency : USS$

Timec of estimation and currency used
: Domestic purchases: August 1997 ---VND (converted te US$)
: Imported purchases: August 1997 ---Yen  (converted to Us$)

2. Preconditions for profit and loss statement

2.1 Production sales plan
(1) Al Products are decemed to be sold. However, goods in process and stocks
of semi and finished products arc treated separately as working capital.
(2) Production plan and sales plan arc shown in Tables 1-1.
Table i-1 Production and sales plan
(Unit : 1,000t)
2006 | 2007 | 2008 20(]9]2010 2011201212013 2014]2015| 2016-29
Billet ol o] ¢ 0’ of o O ©Of oS 876 1,095
As Rolled HC 42 81} 200] 2000 770{ 729 803; 803] 803 803 §03
Skin passed HC | 166] 216| 250| 250) 347 3835 40G| 400] 400] 400 400
Slit recoild HC 0 UJ 0 0| 208] 2311 240| 2407 240f 240| 240
Plate 66] 86| 100 100] 104| 115| 120} 120} 1207 120 120
HR sheet 133 173] 200| 200f 208| 231| 240| 240 240; 240 240
P/O coil 133) 173] 2000 200] 176 195} 203| 203 203| 203 203
CR coil 200] 250 250 250] 280{ 350} 3501 350§ 350| 350 350
CR sheet 200 250f 250| 250] 280} 3s50| 3s50] 350] 350] 350 350
CG coil 40 50f s50{ so| SO| 100{ 100| 100] 100| 100 100
CG sheet 40} 50| SO SUr 80| 100] 100] 100] 10G| 100 100
Tin sheet Q ] 0 0| 80] 100| 100] 100] 100] 100 100

Name of Project; Final Reporl
Master Pian Study on the Developmenl of Steel Industiy in the Socialist Republic of Viet Nam
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JAPAN INTERNATIONAIL, COOPERATION AGENCY {(JICA)

2.2 Sales price

fn construction of the steclworks, since a major objeclive is the
replacement of imports, we will estimate the sates price of the steelworks
via the current (Oclober, 1997) Vietnamese import price for stecl
nroducts. The process is, lirst estimating the average C&F price of stecl
production in the Vietnam, then adding the current 5% customs duty Lhal
allowed at AFTA and 2% custom clearance charge as the cost it would
cost to obtain the goods. (i.c. land price), and then using the as the sales
price. :
However, as for semi-finished products, since the scller thereof tend to
concentrate on certain special producer, the market is” not perfect.
Accordingly since the market information is not sufficienl, price
cstimates are difficult. In the area we will try tlo compensate partially
thercfore in our eslimates by taking the differences in general production
costs of the advance countrics.

(unit: US$/)

[ Table 1-2 Sclting price o o
HRC HRS CRC CRS CG-S ETS Billet Slab
Russia 250  285-2%0
Korea 345 505 540 670 £50
Thailand 340
China 325 260
Japan 620 950-1050
Turkey 270
SSSC from IPN 476
Me1al Bullelin(FOB) 240 255
World Steel Dypamics(FOB) 240
Selling Price
+75e (duly & charge) 359 569 hX 5 717 910 268 265
AsRolledHC Base 369 CRcioil Base 569
Skinpassed 1IC +15USS 384 CRsheet  +30USS 535
Slit recoitd HC +40US$ 409
Plale +60USS 429 Slab Base 265
HR sheet +60USS 429 Billet -15% +7% 268
P/O coil +20US% 189
CG shegt Base 17
CG coil -30US$ 687
Name of Project: Final Report
Master Plan Study on the Development of Steel Industry in the Socialist Republic of Viel Nam
JICA/MNippon Steel Chaplter Pan Section Page
| Date: Feb 17,1998 Rev.: v 10 1 2




JAPAN INTERNATIONAL COOPERATION AGENCY {JICA)

2.3

(1)
(2)

a)
b)

¢)
d)

(3)

(4)

(5)

(6)
(7)

3.

3.1

Cost of sates

Cosl of sales applied in profit and loss stalemcnt for operation periad is
conccived as follows.
Variablc cost
Variable cost per ton by product x sales lonnage per year
Fixed cost per year

Operating fixed cast

Depreciation and amortization

[nterest on tong-term and short-term loans

Increase in rescerve for BF repair (relining)
Therefore, full cost in 9-2 is nol applied as cost of sales for operation
period.
Sales transporlation cosl
In reference Lo sciling conditions, since the study was conducted on C&V
shipment al major ports to the consumers, the steelworks portion of the
C&F shipment costs were cstimated thercon.
General administrative expense
Head office cost is estimated. Head office cxpense estimations arc based
on the organizations and manning plan of the new integraled steelworks
as explained in Part 7.
Corporate income tax and sales tax
Corperate income tax : 25%
Sales tax 1 2%
Validity of loss carry forward : 5 years
Sales of by-products
Ouiside of steel products, the primary business of the new integrated
steelworks, the external sales of by-products and surplus clectricity are
added to the non-operating profit-loss calculation. In these cases the
sclling price is equal to deduction for by-products ( expense deduction in
the case of electricity ), the profit-loss is zcro.

Preconditions for cash flow statement and balance shect
Timing and amount of necessary fund

The fund necessary for the new integraicd steelworks is estimated in Part
8. The timing and amount of funds are forecast as shown in Table 1-3.

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

HCA/MNippon Steel Chapler Part Section Page

Date; Feb 17, 1998 Rev.: v 10 ! 3




¥ 1 ot AN
afng TOUDG ueg mdeyy
101 §oLE L'589 £ &8l 1'1tL 6'TRE'T  ('t9G L'CEE T'6(1C T'Tvt S'61C 2911 T'8C RLTLS - Teay, pult)
1°01 £0TL L'€59 08 g'gcy T 9C eLLr'l 1e0] daig pic
o0 oLC 00 G0 0o 00 qLe fied aIpds UONRIAC()
01 or o€ ot o1 01 20T uonezIuEFIo Teni]
00 18 s e s T8 SOv 2] Surssurduy
00 L% L L8 Y 60 Sov Kousdunuod
00 <L £'6C <he oL 00 <eL Suprng
00 SRE £0% £ze T 91 L1917 TAlD
0 e O+1T ger el e il Yord IO
00 O'LLT gTer  OLLY SR8 00 0’88 A3PUTYDEN
6'1C 0'E1L HLRET 099 S ope 569 LB6TE Telo, dajg pug
0’0 ERYS 00 00 00 00 88 ficed dzeds doneiady
612 88 99 7T P T g'cy uoneziuedio enw
00 $LT A YA $'Ll A 9'L8 207 Funasuriuz
0o 881 '8¢ 681 L6 61 9Ly Asuaguuuon)
06 90T oo £T8 90c 00 LS0T Surpring
00 gert 9811 L7860 LTL SLy 8Ly NAD
o0 8°¢a £65C 866 &Ly 00 6'8LY s1U10)
00 L'1EY T'HL8 L15E 6L 00 £85L'T Azouoriy
oL L'6ET 1'1re $61C 911 14 21607 [e10], CO15 38T
00 61 00 0’0 0o 00 T'61 fued aaeds vonesddo
TL 6T <l L0 Lo L0 el uonerIUedIo eI
00 8'S 85 s 'S 85 §'8T 23} Funrosuigug
00 79 9T T T¢ 90 38T Aouafanue
00 v'L 76T PO 7L 00 9LL Sapnng
00 69 ' 6'Iv ¥'ig 01e §60T At
00 5 g1l &'y €S 00 96T 20
00 968 6'€CT 968 gpy 00 gLy Laurgoey
TI0T £10C c1oe 1102 01oc 00T #O0Z LO0T 9062 £00¢ 002 00T 2002 100¢ LA
6 ¥ L 9 g 13 £ T T T T < Ca g
£ - < < H 1+ . L. s s
1 1- < < v g
wonONNSUOd TUURP $18E3210] WowAed puE SpUR) JO Juisiey g-19(ael




JAPAN INTERNATIONAL. COOPERATION AGENCY (JICA)

3.2 Source of fund

The percentage of capital is assumed to be 30% of the total required fund.
And the following condition is sct up for the long and short term loans,

- Rate of interest

Long-term loan 5
1 15.0%

Short-term loan
3.3 Net working capital

Table 1-4

3%

Nect working capital

liem

Premiscs of c¢stimate

Current asscts :

Cash and Deposits

0.1 of one month’s sales

Account Receivable

Onc month of sales

Other liquid assels

1/2 of one month’s sales

Inventory

Raw malerials

2.5 months of average raw material costs

Semi-finished
products

1/2 of onec months average operating cost

Finished products

0.3 months averape production cost

Current liabilities

Account Payable

3 monih of raw malerials

Other liquid | 0.5 months of sales
liabilities
Reserve for tax Taxes corresponding 1o the previous
term’s profit

4. Result of the financial forecast caiculation

4.1

Results of the financial [orecast calculation

Result of the financial forecast made on the various conditions as above
are given below (Table 1-5 through 1-7).

- Profit occurs from the 4th ycar of operation.

- Possible income after tax occurs from the 10th year.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

5. Profit and loss by product

The profit-loss by product type of the products to be sold by the new

company arc shown in Table 1-8.

The profit-loss break even point analysis and scasitlivily analysis of [RROI

are shown in Figure 1-1 and 1-2, respectively.

Table §-8 Profit-loss by product type (Ordinary year)
N i B (unit:1,0001, US$/1)
Total Cost o Profit
. " ) R 1G_“f“-‘!'_ H X 3 Sell . Amount
Shipment | Producicot § Transpotaren A:mm-.u; pei Inrere Total Cost | Sciling Price Per won (mil Us8)
+ xpens +

Gilkes 1,095.0 234 285 01 6s| _2554] 2615 121 wsa) 132
AsRolledHC __ 5029 285; 04i 66| 3054} 3692| 637 g 512
Skip passed HC | 4000 2851 0.1} 66 3179] 3842 662 (12 26.5
slit recoild HC 2400 285 0.1 66] 3255 4092 837 (osw]| 201
Plate 1200 28.5; o1 66| 3297|4292 995  @m]  11.9
HR sheel 24090 235 KiNE 66| 329.3] 4292 999 (nys 24.0
POl 2031 28.5; 0.1 66 3283] 3892 608 qsw 12.4
CR coil 3500 2851 0.1 66 4274] 5093 820 qe1xf 287
CR sheet 33500 2858 01:  66) 4394] 5333 99.9  {18.5% 350
CGonl |~ 1004 .51 0.1} 6] 5542 6868|1327 (e 133
CG sheet 100.0 285! 0.1: 66 5703 7169 1466  wosw 14.7
Tin sheet __1000 2851 O4F  -66] 689.8] 9095|2097 % 220
Tew! o Awony} ;i P [ R 2728
6.

Investment effcct analysis and sensitivity analysis
(Intcrnal Rate of Retuen)

Internal rate of return is calculated using the Cash Flow Tables.
Sensitivity analysis was made by making changes in faclors which have big
influence on investment efficiency. Description of cases involving

changes and their influence on investment cfficiency arc given in Table
1-9.

Name of Project: Final Report _ _
Master Flan Study on the Development of Steel Indusiry in the Socialist Republic of Viet Nam

| ICA/Nippon Steel | Chapter Parl Scction Page

Date: IFeb 17, 1993 Rev.: Y 10 1 i2




Break even point : 2,433 thous.tons

Operation rate on break even point : 56%

1,611
mil. US$ 0
Tolal profit
919
1,219
X
Tota) variable
907 cost
7134
Total fixcd : 505 ,
R A
Total fixed
cos|
505.2
- : —_ v
0 2433 4320
{36%) thous. lon

Brcak even point of cach year

Calendar Yeas 2016 2020 2025 2029

Break even point | 1000ton 3,488 2,588 1,954 1,637

Operalion rale %o 81% 60% 45% 8%

Figure 1-1 Profit-loss break even point analysis (Ordinary Year)
Chapter  Parl Section Page
v 10 1 13




Basc Casc
. 5%
10%
 ——Selling price
-4 Investment
5% oeSlb ]
[]% J VP SNOONRE ISP R |
208 15% 10%  -5% 0% 5% 10% 15% 20%

Alternative \
I 25% !
: 1 |
i
. 20% :
\
; 18% 1 - S “
{ —+=Selling price |,
0% | = - Inveslment i
“ ~6-Slab z
i 5% i
i

0% o A U U | }

20% -15% -10%  -5% 0% 5% 10% 15% 20%

Figure 1-2 Scnsitivity analysis of IRROI (Belore tax)

Chapter  Parl Section Page
v 10 ] 14




JAPAN INTERNATIONAL COOPERATION 7 AGENCY

(J1CA)

Table 1-9 Investment effect analysis and sensitivity analysis

Base Case  Alternativel

IRROI

(After tax) 6.67% 9.34%
IRROI

(Before tax) 7.57% 11.18%
IRROE 12.00% 17.98%

<Sensitivity analysis of IRROI (Before tax)>

Selling price
10%up
10%down

Variable cost
10%up
16%down

Operaling Fixed cost
10%u
10%down

Toltal investnent
10%up
10%down

Slab import price
10%up
10%down

10.63%
4.04%

5.85%
9.22%

7.30%
7.83%

6.51%
8.77%

1.27%
7.88%

17.48%
0.67%

3.78%
16.30%

11.00%
11.37%

10.13%
12.40%

8.08%
13.98%

Base case: Total of Steps 1, 2 and 3

Allernative t: Construction of hot strip mill and cold strip mill including CGL.

Name of Project: Final Report

Master Plan Study on the Development of Steel Industry in the Soctalist chublxc of Vict Nam

JICA/Nippon Steel

Chapler

| Date: Feb 17, 1998 Rev.:
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1.1

Concept of economic analysis in industrial projects

General

Financial analysis is concerned with whether the project will be able 1o sccure
the funds it will need and be able to repay these and whether the project will be
able lo yicld reasonable profits. Economic analysis is directed toward
determining whether the project is likely to contribute significantly 1o the
development of the cconomy as a whele and if the contribution of the project is
likely to be greal enough to justify the usc of the scarce resources (including
forcign cxchange) which will be needed. The former evaluates the financial
viability of the project based on the market prices, while the latter evaluates the
economic viabilily of the project based on the economic values (shadow priced
values) from a viewpoint of the national economy.

As mentioned above, all inputs and outputs are measured al market prices in
financial analysis. If the conditions of “perfect compelition” are present in
transactions for commodilies, the market values are exactly the same as the
economic values. However, there are many cases in which the market values
are different froin the economic values. In such cases, it is said that the market
valucs are distorled and such distortions stem from the following failures:

- Market {ailures
- Government failurcs

Market failures relate to situations in which markets for particular goods and
services fail to meet the conditions of perfect competition, Examples of
polential cause of market failure are as follows:

- Monopolistic prices
- Dumping prices duc to over-supply of the market

In the case of market failure, the government intcrvenes in the economy to
correct il.  Government interventions may be viewed as “optimal” when they
help restore the conditions needed to achieve economic efficiency.

Interventions which disrupt cconomic efficiency, or which do not fully restore
the conditions for economic efficicncy, may be viewed as “nonoptimal

interventions”, or government failures.

Government failures can be divided into the {wo calegories:

Name of Project: Final Report N
Master Plan Study on the Development of Stecl Industsy in the Sociatist Republic of Viet Nam

HCA/MNippon Stee} Chapter Part Section Pape

Date: Feb 17, 1998 Rey.: I\ n ! !
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- Interventions designed to correct for market failures but which, in practice,
turn oul to be inappropriate, insufficient, or excessive
- Interventions which disrupt otherwise cfficicntly functioning markets

Economic distortions caused by government failures will gch'crally fall under the
following two categories:

- Border distortions
- Domestic distortions

Border distortions include distortions such as export subsidies and import bans,
which tend to sustain an ovcrvalued exchange rate. Border distortions affect
the relationship between “border prices” (i.e., CIF and FOB prices} and
“domestic prices”. Border distortions in developing countries tend to increase
domestic prices relative to border prices.

The economic valuation process will have to somehow adjust for this dislortion
between border prices and domestic prices, because the distortion will affeet the
relative values of traded goods versus nontraded goods. Using the “shadow
cxchange rate” (instead of the “official exchange rate”) in the economic analysis
is one way of adjusting for the distortion between traded and nontraded goods.

Domestic distortions include distortions caused by factors such as a minimum-

wage law and subsidized interest rates. Domestic distortions affect the
relationships between domestic prices.

In economic analysis, shadow pricing is applied to correct for distortions that
exist because of markel and government failurcs. Shadow price can be defined
as the price calculated and adjusted under the conditions of perfect competition.
All cost and benefit in the financial analysis are converted to shadow prices and
economic cash flow is then prepared vsing the shadow prices.

Taxes are a iransfer payment which require special treatment in economic
analysis,
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JAPAN INTERNATIONAL. COOPERATION AGENCY (JICA)

1.2

1.2.1

Concept of shadow price

As mentioned before, markets are imperfect. There may be institutional
rigidities, price controls, imperfect information about prices offered by
competing sellers or buyers, monopely clements, “{raditional” prices, and so
forth. Because thesc imperfections exist, the use of market prices may
introduce a significant error into the cconomic analysis of a project. Factors
that may cause this include foreign exchange, wages to pay labor, commodities
protected by trade barriers, etc.  To avoid these biases in the analysis of projects,
a shadow price may be used instead of thc market price, which is intended to
reflect the “true” value of the commodity or service.  For purposes of economic
analysis, a shadow price may be defined as that price which would prevail in the
cconomy if it were in perfect equilibrivm under conditions of perfect
competition.

In cconomic analysis, there are generally four subjects to be considered for the
use of shadow prices rather than market prices. These involve the forcign
exchange, commodities, land and unskilled labor.

Standard conversion factor (SCF)

Standard conversion factor (SCE) is the factor to be used in converting the
market price {financial price) of nontraded goods to the border price.
Different kinds of nontraded goods are used in a project and cach conversion
factor {(CF) can be calculated for cach nontraded good. However, it nceds a
lot of work to compute each CF.  For countries where cconomic statistics are
not well developed, it is difficult to calculate it.

Generally speaking, the nontraded goods used in a project is a small share of
the total requirements in terms of value. Each nontraded good has a ratio of
10% or smaller in this project. In general, when the ratio of a nontraded good
ta the total requirements is 10% or less (20% or less in some cases), ils border
price can be calculated by using SCF which is considered the average of all the
CFs. SCF can be calculated by the following formula:

Border price
Market price (Financial price)

SCF =

M+X

= Teiitmyrxmersy 4D
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JAPAN INTERNATIONAL COOPERATION AGENCY {JICA}

1.2.2

1.2.3

(1

(2

where:

M = total import

X = total export

Tm = total import tax
Tx = total export tax

Sx = (otal export subsidy

Equation (1.1) gives the border price of cach nontraded good as follows:

(NTB);=(NTM);x SCF- * + *(1.2)
where:

(NTB); = border price of nontraded good (i)
(NTM); = market price of nontraded good (i)

Assuming that the shadow price is equal to the border price, (NTB); is
equivalent to the shadow price of the nontraded good (i).

Shadow cxchange rate (SER)
With SCF explained in 1.2.1, the border price is usually calculated in local
currency. When cconomic analysis is made in foreign exchange (say US

dollars), il should be converted in that exchange using a shadow exchange 1ate
(SER).

SER is defined as below:

SER =SCFxOER* « * - (1.3)
where:

SCF = standard conversion factor
OER = official exchange rate

Shadow prices of traded and nonfraded goods
The following formula is used for the economic analysis:
Traded goods
- lmported goods = CIF price
- Domestic goods = market price (in US$} in financial analysis
(Note) Tradable domestic goods may nol be competitive in the international
market in terms of quality, cost and delivery. Therefore, they have
already been deflated in the financial analysis in this reporl, which
seems o reflect the “willingness to pay” price.
Nontraded goods = market price (in VND)} x SER
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JAPAN INTERNATIONAL COOPERATION AGENCY {(JICA)

1.2.4

1.2.5

1.3

(Notc) The above can be used in case that each nontraded good shares less than
10% (or 20%) of total costs or benefits.

Shadow price of land
The shadow pricc of land (annual rent) is equivalent to the value of rice
foregone which should have becn harvested at the project site.

Shadow wage rate of unskilled labor

In Viet Nam, the population of farmers is as high as 70% of the whole
population, whereas the size of agricultural land is relatively small.  The
productivity of farmers is low and their annual income is low as well.  In this
situation, if a farmer can get a job for the project as vaskilled labor, the farming
job hc or she used to do can be casily made up by a recmaining farmer or
uncmployed person. The labor market of unskilted labor can be said to be an
uncompectitive market. Under this circumsiance, the employer can pay a
farmer a wage at least equivalent 1o the valee of product forcgone. The
shadow wage rate is, thercfore, cquivalent fo the value of product foregone by a
farmer.  If a farmer is employcd by a wage higher than that as is the case in
this project, it can be said that there is a distortion in the wage. In economic
analysis, the shadow wage rate of unskilled labor will be calculated by
climinating this distortion.

Taxes

In financial analysis, all taxes are treated as a cost from the standpoint of an
individual entily or enterprise and there is no analytical problem. In economic
analysis, however, it is concerned with the benefit to the whole socieiy or the
whole economy. Taxes are a transfer payment--a part of the net return from the
project which is turned over to the government to spend on behalf of the socicty
as a whole. Hence, taxes in cconomic analysis are not deducled from the
income siream as a cost.  This applies to all forms of taxes: income laxes, dutics
on imported items, and any local taxes which may be levied,
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

2. Study flow for economic analysis

The study flow for the economic analysis is illustrated in Figure 1-1.

Review
of
financial analysis

Shadow pricing
of

financial costs & bencfils

Economic cash flow analysis

Impact

of
the project

Figure 1-1

Classification for shadow pricing
Standard conversion factor (SCF)

Shadow exchange rate (SER)

Shadow prices of traded/nontraded goods

Shadow price of land

Shadow wage rate of unskilled tabor

Economic cash flow

——— Taxes (transfer payment)

Economic internal rate of return (EIRR)

Sensitivily analysis
Foreign exchange

- Employment

Industrial development

Regional development

Study flow for economic analysis
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

Firstly, the financial analysis described in Part 10 is reviewed from the viewpoint
of economic analysis.

Secondly, shadow pricing of the financial cosls and benefits is carried oul by the
following procedures:

1)
2)
3)
4)
5}
6)
7

Classification of shadow pricing

Calculation of standard conversion factor (SCF)
Calculation of shadow exchange rate (SER)

Calculation of shadow prices of traded and nontraded goods
Calculation of shadow price of land

Calculation of shadow wage rate of unskilled labor
ldentification of taxes applicd to the project

Thirdly, economic cash flow analysis is undertaken to compute the ¢conomic
internal rate of return (EIRR) by a DCF method. Sensitivity analysis is also
made in this phase.

Finally, the impact of the pmjcél is asscsscd on:

foreign exchange
employment

industrial development, and
regional development.
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

3. Shadow pricing of financial cost & benefit
3.1 Classification for shadow pricing
3.1.1  Conslrucilion costs
Table 1-1 summarizes the classification of shadow pricing for construction

CcOsts.

Table 1-1 Classification of shadow pricing for construction costs

~ Shadow pricing
1) Material and equipment l
a) Imported i No
b) Doemestic (in VND) Adjustment by SER
2) Labor
a) Skilted labor (in US$) No
b} Unskilled labor Yes
3} Supervision No
4) Engincering No
5) Pre-operation cost No
6) Initial inventory
a} Imported __No
b) Domestic {in VND) Adjustment by SER
7) Land (in VND) Yes
8) [Hmport duties Transfer item
9) Intescst during construction Transfer item

3.1.2 Product prices and operation costs

Table 1-2 summarizes the classification of shadow pricing for product prices
and operation cosis.

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

HCA/MNippan Steel Chapler Pant Section Page
Date: Feb 17, 1998 Rev.: v 11 1 8




JAPAN INTERNATIONAL, COOPERATION AGENCY (J1CA)

Table 1-2  Classification of shadow pricing for product prices and
operation costs

. . Shadow pricing |
| 1) Praduct (in US$) Ne
2) Raw malerial
a) Imported No
b} Domestic {in VND) Adjustment by SER
3) Labor
a) Skilled labor (in US$) No |
b) Unskilled fabor (in VND) Yes
| 4) Depreciation & amortization Transfer item ]
| 5)  Faxes & import dutics Transfer ilem
6) Interest payment Transfer item
7) _Land {rent in VND) Yes
8) Other cosis (in US$) No

3.2 Standard conversion factor (SCF)

As described in 1.2.1, the standard conversion factor (SCF) is calculated by the
following formula:

M
SCF = + X S e (200)

(M +Tp) + (X-Ty+ S))

where:

M = total import

X = total export

Tw = total imporl lax

Ty = total export tax

Sx = total exporl subsidy

SCF in Viet Nam is calculated using the corresponding data (1992-95 averages)
of tradc statistics as shown in Tabie 1-3.

SCF = 4,947.3 4 3,705.0 _ =0.940
(4,947.3 + 621.0) + (3,705.0 - 64.2 + 0)
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JAPAN INTERNATIONAL COOPERATION AGENCY {JICA)

Table 1-3  Trade statistics in Viet Nam
{Unit: USS$ million)
1992 1993 1994 1995 1996 Av.(1592-

95)
Total import (M) 2,540 1 3,924 5.825| 7,500 |na. 4,947.3
Total export (X) 2,581 | 2,985 4,054 5,200 |n.a. 3,705.0
Total import tax (T} 1980 | 5725 | 767.8 | 9455 | 1285 621.0
Totat export tax (Ty) 220 63.6 76.8 945 { 128 64.2
Total  export subsidy | n.a. n.a. n.a. n.a. n.a. -
CHM

*¥: Practically, no export subsidy has been applied in Viet Nam.
Sonrce: data from VSC

The rates of import tax (T,/M) and export tax (T/X) are 12.6% and 1.7% on
average during 1992 and 1995, respectively.  Afier the year 2006 when the
existing trade barriers have 1o be basically taken away from Viet Nam in
accordance with the AFTA agrcement, the import tax will be reduced to 5% or
less for the goods traded within ASEAN countries. It is, therefore, considered
that SCF will shift closer 10 a value of one after the year 2006, The AFTA
agreement does not refer to the trade with non-ASEAN countries, leaving the
possibility that the import tax of 5% or more will be still applicd to the trade with
them. Therefore, it is safe to assume thal the average import tax will be 5% and
the export tax will be as it is after the year 2006 for the SCF calculation. SCF
after the year 2006 is then calculated assuming that the ratio of import to export
does not change as follows:

M/X = 4,947.3 / 3,705 = 1.34
M = 1.34X

SCF = 134X + X
1.34X + (1.34Xx0.05) + (X - 0.017X)

= (.980

.. SCF = 0.940 before the year 2005
= 0.980 after the year 2006

3.3 Shadow exchange rate (SER)

The shadow cxchange rate (SER) is calculated by the following formula:
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

3.4

3.5

3.5.1

SER = OER+SCF
, where OER: official cxchange ratc (VND11,700/US$)

SER = VND12,447/US$ (before the year 2005)
= VND 11,939/US$ (after the year 2006)

Shadow price of traded and nontraded goods

All prices of traded and nontraded goods in VND arc adjusted only by SER,
because the value of each material or good comprises only a minor share of the
total amount.

Shadow price of land

The shadow price of land is calculated based on the estimated value of crop (rice)
tost by the execution of the project.

Assumption

The following assumption which was given by the interview survey is used for
the calculation:

Land requirement for the project: 440ha

Agricultural land: 90% of the land requirement = 396ha

Rice yield: ltthafy

Selling price of rice: VND 1,500,000/t

3.5.2 Shadow price of land

3.6.

The shadow price of }and is equivalent to the value of rice lost by the project as
follows:
Shadow price of land = 396hax1t/haf/yxVND1,500,000/t
= VND594,000,000/y
= VND594,000,000/y+SER
= US$47,722/y (before the year 2005)
=~ US$49,753/y (after the year 2006)

Shadow wage rale of unskilled labor

The shadow wage rate of unskilled labor is calculated based on the current
income from agriculture and relief work for the unemployed.

3.6.1 Assumpiion

The following assumption which was given by the interview survey is used for
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

the calculation:

- Families living in the project arca: 330 families

- Workers in a family: 2 persons/family

- Ycarly working days for agriculture: 105 days/y (including working days
with 2-3 hours/d)

. - Sideline: 15% of the income from rice

- Yearly working days for relief work for the unemployed:
30% of available working days = 0.3x(365 — 105 - 365/7) dfy

- Wage for the relief work: VND10,000/d

3.6.2 Shadow wage ratc
Shadow wage rate of unskilled worker is then given by the following
calculation:
1)} Income from rice harvesting
Rice harvest = 396haxit/ha/y
= 396t/y
Income from rice = 396t/yxVND1,500,000/t+(330 familiesx
2 persons/family) = VND900,000/person
2) Sideline
Sideline = VND900,000/personx0.15
= VND135,000
3} Relicf work for the unemployed
Annual wage = VND10,000/dx62d/y
= VND620,000/y
4} Total income
Total yearly income = VND900,000 + VND135,000 + VND620,000
= VND1,655,000
= VND1,655,000:SER
= US$133 (before the year 2005)
= US$139 (after the year 2006)
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4. Economic cash flow analysis

4.1 Economic cash flow

Table 1-4 shows the economic cash flow for the Basc case.
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JAPAN INTERNATIONAL COOPERATION AGENCY {JICA)

4.2  Economic internal rate of return (EIRR)
Economic internal rate of rcturn (EIRR) is 6.08% for the Base case. It is
slightly lower than FIRR (finrancial IRR), mainly because of the shadow sales
price of products which is lower than the sales price of products in the financial
analysis.

4.3 Secnsilivity analysis

Table 1-5 summarizes the EIRR by scnsitivity analysis.

Table 1-5 EIRR by scnsitivity analysis

{(Unit: %)
-10 % Base case +10 %
Variable cost 7.83 % 6.08 % 4.24 %
Fixed cost 6.37 % 6.08 % 5.79 %
Total investment 7.23 % 6.08 % 507 %
Slab import price 6.39 % 6.08 % 5.79 %
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5. [Impacts of the project
The project should be evaluated by taking other impacts into account. The major
impacts of the project will involve the following:
- Savings of foreign e¢xchange
- Improvement of unemployment situation
- Promotion of indusirial development
- Promotion of regional development
5.1 Savings of foreign exchange
The project will greatly contribute to the savings of foreign exchange. The
following preconditions are used for calculating the foreign cxchange savings:
- Products from the project can substitute for products otherwise imported.
- Interest payments for borrowing forcign exchange is not considered for the
calculation.
Table 1-6 summarizes the savings of foreign exchange. The nct savings of
foreign exchange will be totaled at US$14.4 billion for the whole project period.
5.2 Improvement of uncmployment situation
An intcgrated steelworks will greatly contribute to the employment in the region
not only in the construction phase but also in the operational phase.  During the
construction phase, the project will provide as many as 10,000 man-ycars of
construction work for a peak period of the construction. Table 1-7 summarizes
the estimated job creation for the plant operation.
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JAPAN INTERNATIONAL COOPERATION AGENCY (J3IcA)

5.3

Table 1-7 Estimated job creation for the plant operation

Step* Job creation (Man-
0 i 2 3 year)

2002 (Preporation)
2003 Start (Preparation)
2004 ] Start
2005 End |
2006 End {Pscparation) 2,056
2007 Start 2,056
2008 | 2,056
2009 End (Preparation) 2,056
2010 Start 5,430
2011 I 5,436
2012 I 5,436
2013 I 5,436
2014 End 5,436
onward 6,515
* Step 0:  Land preparation and berth construction

Step 1:  Hot and cold rolling plants

Step 2:  BF x 1 unit + BOF x 2 units

Step 3: BF x t unit + BOF x 1 unit

When all the plani construction is completed in 2014, it will creale an
opportunity of new employment for about 6,500 people for the plant operation
and about 15,000 people including employment for the supporting industry. A
new community will be built around the sicelworks, consisting of about 50 to 60
thousand people which wilt include their families.

Promotion of industrial development

It is necessary for establishment of the steel industry to develop the supporling
industry. I involves industrial sectors of machine manufacluring, machining,
refractory manufacturing, etc. Contractors and subcontractors for undestaking
plant maintenance and expansion works are ‘also considered Lo be grouped in the
supporting industry. Without such a supporting industry, smooth operation of
the integrated steelworks seems difficult.
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Most of the supporling industry will become more capable through the
introduction of forcign technologics andfor (raining by forcign companics and
are located around the integrated steclworks.

On the other hand, a transporlation industry will be developed for conveying a
big volume of raw matcrials and final products of the integrated steelworks and a
shipbuilding industry will take place along with its development. It is also
expected that heavy industrics as well as a metal manufacturing industry will
mature by using quality steel products from the integrated steelworks.

Promotion of regional development

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

In addition, wide roads and networks for clectricity supply and communication

will be well constructed in connection with the project, which will benefit the
community as well.

The construction of the integrated stechworks will, therefore, greatly contribute
to the promotion of regional development.
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Part 12 Environmental Protection
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Section 1 Environmental Protection
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1. Environmental control measurcs of new steel plant

1.1

Production process and output

1) The new steel plant is to be constructed in thrce stages and the

2)

3)

environmental load of the steelworks is the greatest in Step 3 when all
facilities are constructed,

herefore, the environmental control mcasures and environmental load of
the new steel plant are examined in the case of Step 3.

The production process and production balance in Step 3 are shown in
Figure 1-1,

1.2 Environmental control measure¢s

1.2.1
1)

2)

1.2.2

(1)
1)

2)

(2)

Concept of cnvironmental control measures

Environmental conirol measures that meel Viet Nam's regulatory
standards are taken. However, when Japan's regulatory standards are
more strict than those of Viet Nam, measuses that meet the former are
taken.

The application of technologies for environmental control measurcs is
examined on the basis of the measuces laken in the prescent Japanese steel
industry. :

For the environmental control measures and ¢nergy-saving measurcs
considered necessary in the future, a layout that can be possible as the
future concepl is considered.

Environmental control measurcs

The environmental control measures related to air and water quality in

the principal proccsses are shown in Table 1-1.

Fuels

By-product gases generated (BOG, BFG and LDG) are recovered and used

in the combustion equipment within the steel plant.

By-product gases and heavy oil are used as the fuels for the power plant.

As SOx control measures, however, the heavy oil to be used is heavy oil

A (sulfur content = about 0.7%) as low-sulfur heavy oil.

Exhaust gases

- Exhaust gases of heavy cavironmental load from the steelworks are
SOx, NOx, soot and dust.

- In cquipment with large SOx and NOx emission, high stacks are
instatled to conduct atmospheric diffusion.
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Coal 3039 |

Fineore 4,982
Limestone 609
_Dolomite 450
Millscale 88 |

Silica .76

320 -
LCokc oven 2,195 F—*I Sinter plant ]

1,843

Csewp i
| Bumtlime
 Ferro-allloys 45|

250 ——]

6,395

4,535

Unit ; 1000 ton

+ 3,394

sLcc |

3,225

k 2

|

Hot rolling I

3,160

11,140

I

BT-CC

|

Billet | 1,095

!

[ As rolled Hot coits |
+ 800

4

PL

¢

Cold rolling |

ETL

| 1,200

Figure 1-1  Material balance

HRSL

2
_HPCL

HSHL

} 1,100
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Table -1

Environmentat conlrol measures

Process & measure

Adoptability

Future provision

Remarks

1. Raw matcrials yard

(1) Iron ore and cokmg coal waler

Yes

LSpraying L |

(2) Yard spraying

Yes

(2).Main exhausl gas denitration

Futurc plan__

(1) Main exhaust gas desulforization | Yes | N

Space provided

3. Coke oven

(1) ACth&lCd sludge p[OCCSS fDl’

) ammoma ‘waler

(4).Smokeless charging, charging car

Yes

duSt COIICCIlon 6lc T R SCEETSEETEETEY EECETEETEERY

W(S) Coke oven door seal

" (2) Waste water chemical clarification | Yes |" |

“(3)Coke oven gas desulfurizing | Yes | o\ .

ch SN T

4. Blast furnace
(1) Granulated slag equlpmeni

(3). Water rccychngsistcm

Yes

o | Puture plan
__(2).Waste water chemical clarification | Yes |l

Space provided

| 3. Stcclmakmg

_(Roofevacuation | 1
(2).Water recycling system

_Future plan_

Space provided.

6. Hot rolling

(1) Rchcalmg fumacc lOW NOX

‘combuslion control

(2) Oll)f wastc efﬂucnl tréatmeni R

8. Cold rolling & Galvanizing

(]) CAPL IOW-NOK COmbUSthﬂ COIlll'Ot

(9.0ily waste effluent treatmemt |
(3). Closed system of clcctrolyle ete. in

clectrogalvanizing line

Yes

O TTETr i I
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

Process & measure

Adoptability

Future provision

Remarks

_(4).Weak acid effluent trealmenl

(6) Rcoovcry of magncl:c materials from
strong acid effiuent

_Need study

Future plan

Space provided

9. Power plant
_(1).Low-sulfur fuels {heavy oil)

(2). Boiler low-Nox combustion control

Yes

_10.Others (standard installation)
(l) Dust collection at screens
and belt-conveyor transfers

(2) Sedimentation of scale in waste

\VEI‘C]’

_()BFGdusteollection |
(4). Thickener treatment of BF and LD

wasle waler

Yes

ch

Yes b
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JAPAN INTERNATIONAL COOPERATION AGENCY (ICA)

1) SOx control measures

2)

i
" 'ﬁ:

[/ (3)

2)
3)

4)

- SO0x is generated due to the combustion of the sulfur contained in raw
materials and fuels. The amount of SOx emission from sintering
machines is especially large.  Thercfore, the amount of SOx
cmission is controlled by installing cxhaust gas desulfurizing
cquipment in the exhaust gas system equipment of sintering machines.

- COG is desulfurized for SOx conirol measures and uscd as
combustion gas.

NOx control measures

- Low-NOX burners are adopied as the burners in combuslion
equipment such as rehcating furnaces in order to reduce NOx.

- Two-stage combustion burners, exhaust gas recalculating burners, clc.
are adopted as low-NOx burners

Particulates, soot and dust

- The principal sources of generation of particulates, soct and dust arc
thc handling and transportation processes of orc and coal, ironmaking
processes such as raw material yards, sintering machines, coke ovens
and blasi furnaces, and stecelmaking processes such as converters
{especially during tapping).

The ironmaking and steelmaking processes account for the greater
part of the generation of particutates, sool and dust.

- Measures, such as water sprinkling and installation of dust-prool
covers, are taken as the measures to control the dust and particulates
from the handling and transportation processes of ore and coal and
material yards.

For the soot and dust generated from each facitity, measures are faken
by installing various kinds of dust colleclor.

Effluents

‘The suspended particies contained in the cffluents of wel lype dust

collectors installed in cach process, efftuents of BFG rinse water, and
effluents of continuous casting machines and continuous hot rolling mills
are trecated by thickeners, the coagdlation and sedimentation process, cic.
Oil is contained in coke-oven gas liquid (ammonia liguor), cffluents of
continuous hot rolling mills and cold rolling mills, ctc. and treated by the
pressure floatation process.

Cyasogen, phenol, etc. are contained in the coke-oven gas liguid
(ammonia liquor) and arc treated by the activated sludge process,
coagulation and sedimentation process, dilution of efflucnats, ctc.
Hydrochloric. acid is contained in the cffluents of pickling rinse water
and chromic acid is contained in the plating elfluents.

These substances are treated by neutralization, etc.
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(4) WNoise

(5)

Principal sources of noise are blast-furnace septum valves (valves for
raising the pressure of hot-stove gas), main blowers of sintering
machines, large-size dust-collection blowers, fans, etc. General noise
conirol measures arc taken.

Planting

Along the boundaties of site except the bill zone in the north part of the

steel plant and in the grounds of the steel plant, trees suitable for this
district are planted.

2. Regulatory standard

2.1

1

2}

Air

Table 1-2 gives an overview of the emission controt of Viet Nam's
VIETNAM STANDARD (TCVYNS5940-1995) rclated to the prevention of
air pollution and Japan's Air Pollution Control Law. '

In the regulation of Viet Nam's VIETNAM STANDARD, the regulatory
standard for exhaust gas from factories is Level B.

In Viet Nam's regulation, the same emission contro} is applied to all
facilities.

In Japan's regulation, the same emission control is not applied to all
facilities.

The contents of the regulation are as follows, especially for the following
three items:

- The K-value control is adopted for SOx and this is the regulation of
total emission.

- For NOx, regulatory standatds for emission are specified according to
facilities and exhaust gas volumes.

- For soot and dust, regulatory standards for emission are specified
according to ¢xhaust gas volumes.

2.2  Water quality

1)

2)

‘Table 1-3 gives an overview of the cffluent control of Viet Nam's
VIETNAM STANDARD (TCVN5945-1995) related to the prevention of
air poltution and Japan's Water Pollution Control Law.

In the regulation of Viet Nam's VIETNAM STANDARD, the rcgulatory
standard for waste waler from factories is Level B.

In Viet Nam’'s regulation, the same cffluent control is apphcd to all
facilities,
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Table 1-2  Emission standard

No

Parameter

Unit

Viet Nam

A

B

Japan

*gther sources

Particulate insmokeof: |
_theatingofmetals ) mg/m 4
_casphaltconcrete plant ) Mg

600

400 |
AL

400

IR S
200
100 1

Dust:

- containing asbestos

_‘containingsilica | W@

nonc

nonc

SO b

Antimony

me/m’

40

25

Arsenic

me/m’

30

10

Cadmium

mg/m’

20

1

Lead

meg/m’

30

10

10, 20, 30

Copper

mg/m’

150

20

Zinc

me/m’

150

30

Chloride

mg/m’

250

20

20

HCl

mg/m*_

500

200

80, 700

Fluoride, HF(any source)

mg/m>

100

10

1, 10, 15,20

H2S -

mg/m’

6

CO

mg/m®

1,500

500

502

mg/m*

1,500

500

*32

NOx(any source)

mg/m>

2,500

1,000

*3

NOx(acid manufacluring)

Ing/m’

4,000

35

H?2804(any source)

mg/m’

300

70

HNO3

mg/m’

2,000

70

Ammonia

mg/m’

300

100

VIET NAM : VIET NAM STANDARD (TCVYN5940-1995)

APAN

: Air Pollution Control Law

% 1 : Soot and dust dischage volume regulates by gas cmission volume and the facility
* 2 1 SOx K-value regulation
* 3 : NOx dischage volume regulates by gas emission volume and the (acility
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Table 1-3  Efftuent standard

No

Parametcrs and substances

Unit

o dapan
Max

Mcan

T
Tt

[ L e Ll L T Py d o P i,
9\0555353iaiziséms:goﬁoew;“’gagm:“*g*"’;“

o i
e D

22

_pH value
"BODs (ZO'C )
COD

‘_rl,cad

_Chromium (Vl)
_Chromium ()

i Miperal oil and fat
| Animal- vegelablc fat and Oll
COPP“
A_._Mangancsc
; ..0'83“"3 Phogl’h(’m“S......,..._..A..,A.A,,,.
_Total phosphorous |

lron

Tin
___Mcrcury

Phenot

__Cohform
Gross a aclwny

_Alky imcrcury

JTemperature .

_,.§_g.§n§ﬁiiéﬁéféiﬁﬁjé§1Lnfﬁ{i_'éﬁjfﬂﬁﬁﬁfﬂﬁfjfjﬁﬁﬁf__'_'.fjjjfjﬁ' N

.._Rcsmﬁal Chlorine fjﬁjﬁﬁfﬁf_'.ﬁ:_'f_ﬁfiﬁiﬁﬂ .

,,Tetrabhlorethyicne B
Total nitrogen |
: F“Chlomlh)'lc""

Suifide |

Gross B activity __.ﬂ.ﬁf_ﬁjﬁﬁf_ffiﬁﬁf: 8

Pol)chlonnatcd blphCll)’l

[ 0.001 [

0.2

I
.30
Joe1 i

NUE N

0.05 |

0.5

0.1

100 :

._L_s 9 i

120

150
LS S S
00RO T2 S

O

foo0s |
)20 1 60

[ Not @
0.003 |

120

60
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No

Paramelers and substances Unit ”Yj‘gg‘_‘N_am

A B C

Max Mea_n_

Dichloromethane | M/t

1;2:Dichlorocthane 4 Me/l

.._Sysl 2- chhlomclhlﬁﬂc TRl

_1,3-Dichloropropene LT S S

2-chloro-4,6- bls(ethylammo) mg/l
‘e l 3 5 trla?lﬂe e R LRt

_diethythiocarbamate |

48

Seclenium mg /1

“Carbon tevrachloride | e/t |G B

1,1 Dichloroethylene | Tmet |

“Tetramethylthincam disulfide| ~mep |7 2 L

o ch]o:obenzy] mg}l

02 i

002 1

1, 1 2 T'richlow‘cthanc o met i

3 R T T
0 064.,”;,--......... he e
0 02...... T

006 1

0.03

Benzene e UL

0.1

VIET NAM : VIET NAM STANDARD TCVN5945-1995
JAPAN : Water Pollution Control Law
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2)

(1)

(2)

(3)

Encrgy-saving measures of new steelworks
Concept of energy-saving measurces

O, control of combustion exhaust gas necessary for ordinary combustion
confrol, waste heat recovery of hot stoves equipped with standard
facilities, installation of recuperators in rcheating furnaces, ctc, are
conducted as gencral encrgy-saving measures. Furthermore, the control
of rotation number of OG neccssary for operation, hot ¢charge rolling in the
scheating furnaces of hot sirip mill, etc. are also conduclcd

Large-size enecrgy- savmg facilities, such as sensiblc heat recovery from
sinter main cxhaust gas and CDQ of coke ovens, are not installed in the
initial stage of the new steel plant. Thesc facitities arc to be instalied
after the economical efficiency is evaluated in terms of energy-saving cost
and equipment investment after the start of the operation of the steelworks.
However, equipment layouts are considcred in a manner that these large-
size cnergy-saving facilitics can be installed in the future.

Encrgy-saving measurgs

The energy-saving measures in the principal processes are shown in Table
1-4.  Tablc 1-5 shows the energy balance in case where the initial
energy-saving mcasures arc taken and a case where large-scale energy-
saving measurcs are taken after the start of operation of the steel plant.

Energy-saving measurcs taken in the step-3

Principal facilities are hot-stove waste heat recovery, blast-furnace
pulverized-coal injcction, OG-induced draft fan rotation control, hot-
rolling hot charge rolling and hot direct rolling, recuperator (air heating),
and boiler waste-heat recovery,

Energy-saving mcasures taken after the start of operation of the steel plant
Principal facililics ate sensible heat recovery from the main exhaust gas of
sintcring machines, sinter sensible heat recovery, coke dry quenching, BF
top-pressure recovery lurbines, oxygen-converler gas recovery boiler (0G
boiler), and continuous annealing and processing line.

Unit encrgy consumption

The unit energy consumption in a case where the initial cnergy-saving
mecasures are taken is 6,072X 10° keal/t-s

The unit energy consumption in a case where large-scale energy-saving
measures are taken after the start of operation of the steclworks is 5,787
X 10° kealft-s, which leads 1o an energy saving of about 5.3%. From an
cnvironmental standpoint, it is desirable to carry out- the large-scale
energy-saving mcasures early after the start of operation of the steel plant.
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Table 1-4 Energy saving measures

Proccss & measure Adoptabilily | Future provision

Remarks

_1. Sintering machine

(1) Main S gasﬂsensmle T qump]an

. I'GOOVGT}

(2) S scns[b]e hea[ recovcry Fummplan

Space provided

Space provided

2 Coke oven

(1) Coke dry quenching """”ﬁjfffif_ff'.jﬁﬁfj | Futureplan |

MO Ad"’a"“d coal chain syslem e | Futute plan
O Cokc oven gas SC"S'ble heat TCCO"CY Y | Futuce plan ]
(4) Coal moisture control Fulure plan

Space provided
. Space provided
_Space provided |

Space provided

3 Blas{ furnace

_(DHotstove wasteheatrecovery | Yes | L

() Pulverized-coal injection 1 . Yes |

_(3)BFtop-pressurerecoverytubine | 1" Futre plan_ [
) Dry type dust collection ] Futureplan |

S) Top pressure equalizing ga: recovcry Future plan

Space provided

Space provided |

Space provided

4. Steelmaking

(1) ()xygen convcncr gas rccovcry VRN O [‘um;eplan

__boiler (OG boiler)

Space provided

(2) DG i e SR

3. Hot rolling

_(Directhotchargerolling. | e | L

2) Rccuperalor(AJr heating) Yes

6. Coldrolling & Galvanizing Lo
(1) Continuous annealing and Future plan

_processing line

Space provided

7. Indusirial owned power generation | b e

(1) Boiler waste-heat recovery Yes
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Table 1-5 Energy balance

(n
)
(3)
(4)
&)

Coil moisture control

Scasible heat recovery from main exhaust gas  (Recovery of steam)
Coke dry quenching  (Recovery of clectric power)

(Reduction in the unit caloric consumption)
BF top-pressure recovery turbine + dry-lype dusl collection  {Recovery of electric power)
Oxygen-converter gas recovery boiler (OG boiler)  (Recovery of steam)

Process Fuel Jo . Step3 |, FutuePlan *1
Gascal | Unit fuel Consumplnon " Unit fucl Consumpl:on
(kcal/Nm’) | consumption consumption _
1.Sintering COG 4,800 14.4 X 10° 10. 5>-<106 14.4X10° 10.5 X 10°
] kealtsin | keabh | kealftsin kealh
2.Coke oven Mix Gas | 1,070 | 552X10° i 190.6%10° TS40X10° | 186.5%10°
] kecalftCoal | kealh} kealt-Coad | keal/h |
3.Blast furnace Mix Gas a70 | asax10° T 2325x 108 | 464X 10° | 232.5%10°
L@otstove) L i kealtP | kealh | kealt-P | kealh
4.Steelmaking, COG agoo | az2xied | 215x10°| 422x0° 215><106
5.Hot rolling COG 4,800 zm;)xm3 L 136X 10° 200><103 73 6% 10°
(Reheating fumnace) | | kealtss | keabh | kealfts i kealh
6.Cold Rolling COG | 4800 | 96X10° 121><10“' T96%10° 121><10°
7.Continuaus COG 4,800 384><103 92><10‘> 334><103 L 92X10°
galvanizingline | i | kealts : keaVh | kealfts :  keabh
8. Power plant COG,BFGi 687.2X10° 603.2X10°
R 00 X 5 Y N SO/, N D Keal/h
9.0thers COG | 4,800 65.6X10° 64.9X 10°]
keal/h keal/h
Total 6,072X10° 5,787X10°
kcal/t-s kcal/t-s
*]1  Large-scale encrgy-saving measures incorporated in the future plan
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4.

4.1

1)
2)

4.2
1y

2)
3)

4)

Air

Emission standards for regulatory substances
The emission standards for regnlatory substances arc shown in Table 1-6.
The above emission standards are to be met at the new integrated steel

plant.

Tabie 1-6 Emission standards for regulatory substances

No Parameter Unit Value

Particulate in smoke: | mg/m’ 200

2 f bt L mgm |
3

________________ Antimony — imgm’ | 25
4 | Awenic O} mgm’ 10

; Cadmmm o] "mgjm3m l

3.1 Gt |l

T Lo fwem ] 2

e | B

B | L2

LA =

l2|ws o lbgm’| 2
: gm® | 500

[

13].€0 R
also2 | mem’ | 500
As|Nox | mem’ | 1000

Emission condition of SOx, NOxX, sootl and dust

Substances of heavy environmental foad from the integrated sieel plant are
SOx, NOx, soot and dust, and the emission concentrations of these
substances differ from facilily to facility. Their emission condition is
shown in Table t-7.

The dimensions of the stacks of principal combustion facilities arc shown
in Table 1-8.

All of the facilitics meet the emission standards for SOx, NOx, soot and
dust.

About 90% of SOx cmissions is reduced by installing desulfurizing
equipment for the exhaust gas of the sintering plant, which has the
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2)

3)
4)
| (2)
1)

2)

3)

largest amount of SOx cmission.
from

As a result, the amount of SOx emission
the intcgrated stecl plant can be reduced by about 55%.

Table 1-8 Dimensions of stacks of principal combustion facilitics

Process stk |
height diamclcr% radix
3. Blast furnace (Hotstove) | 80m | 20m i 2
4. Hot rolling (Reheating fumac) | 80m | 20m | 3
5. Power plant I00m ; 40m 2

Effects of SOx and NOx on neighborhood of steel plant

Conditions for Investigation

The combustion exhaust gas from the steel plant is diffused in the air
through high stacks. An investigation is made as to what kind of effect
the SOx and NOx in the combustion exhaust gas have on the neighborhood
of the steel plant.

In conducting this examination, the diffusion simulation of the SOx and
NOx emitted [rom the steel plant was carsied out.

For the wind dircctions in Muiron, there are two scasonal winds: cast-norih
winds and west-south winds. An examination was made into the casc of
east-north winds that affect land and in a windless case.

For lack of long-period metcorological data, the short-time average
diffusion concentration is used for the diffusion simulation and the
atmospheric stability is assumed to be "neuiral”.

Effect of SOx

Figure 1-2 and Figure 1-3 show the ground concenirations of SOx emitted
from the steel plant in the surrounding district in a windless case and in a
casc where the wind velocity is 4 m/s, respectively.  The relationship
between wind velocity and maximum ground concentration of SOx (Cmax)
is shown in Table 1-9.

In the windless case, the maximum ground concentration Cmax is 0.0017
ppm within the steel plant.

The maximum ground concentration Cmax is highest at a wind vclocity ef
4 m/s and is 0.00353 ppm at a point 11,700 m distant from the boundary of
steel mill (distance of maximum ground concentration = Demax).
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4)

In Japan's environmental quality standard for SOx, the daily average value
of hourly values is 0.04 ppm and less and the hourly value is 0.1 ppm and
less.

In consideration of this environmental quality standard, it might be thought
that there is no problem in the effect of SOx emissions from the steel mill.

Table 1-9  Wind velocity and maximum ground concentration

JCmax (ppm) __} 0.0017 0. 00343 10.00353 1 0.00352 1 0.00346 | 0.00337

2)

4

Wind velocity| 0 m/s 3 m/s 4 m/s Smfs | 6m/s 7 mfs.

Demax (m) — 13,100 | 11,700 | 11,300 | 10,600 | 9,900

Effect of NOx

Figurc 1-4 and Figure 1-5 show the ground concentrations of NOx emilted
from the stecl plant in the surrounding district in a windless case and in a
cas¢ where the wind velocity is 7 m/s, respectively. The relationship
between wind velocily and maximum ground concentration of NOx (Cmax)
is shown in Table 1-10.

In the windlicss case, the maximum ground concentration Cmax is 0.0028
ppm within the steel plant.

The maximum ground concentration Cmax is highest at a wind velocuy of
5 m/s and is 0.00653 ppm at a point 15,600 m distant from the boundary of
steel mill (distance of maximum ground concentration = Decmax).

As environmental standard for NOx in Japan, the daily average value of
hourly values is 0.04~0.06 ppm and less, it might be thought that there is
no problem in the effect of NOx cmissions from the steel mill.

Table 1-10  Wind velocity and maximum ground conéentr_a_tiOn

‘Wind velocity| O m/s 2 m/s 3 m/s 4 m/s 5m/s | 6m/s 7 m/s

Cmax (ppm} | 0.0028 [0.00552 } 0.00623 | 0.00647 | 0.00653 | 6.00650 | 000641
Demax (m) - 22 600 19 800 | 17,000 | 15,600 14 160 12,700
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Wind velocity : windless

Distance : 5,000m all sides

Concentration ratio to Cmax (0.0017ppm)

— Q.80E-B1 - 8.0¢E-01
— T7.00E-@1 - - ©.88E-01
— 5.BPE-01 -~ 4.006Ct-91
-— 3.00E-81 - 2. BuE-M1
— 1.00e-81 - 5.060E-02

Figure 1-2  Ground level concentration distribution of SOx
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Wind velocity : 4m/s

T UTYTOUTTTIUTT ATy T L ) 1 T T 1 TFIJ
O R

Distance : 20,000m all sides

Concentration ratio to Cmax (0.00353ppm)

— 9.06:-01 - - 8.08t-01
- T7.00E-81 - 6.90t-81
— 5.00E-91 4.966-01
—— 3.00t-01 - - 2.P%E-01
-— 1.0@E-91 - 5.80t-02

Figurc 1-3  Ground level concentration distribution of SOx
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Wind velocity : windless

[N

Distance : 5,000m all sides

Concentration ratio to Cmax (0.0028ppm)

9.2 -01
7. 8%E-B1
5.08E-81
3.02E-W
1.00E-01

8.80:-B1
6. 6-0I1
4.00E-01
2.08E-01
5. 08E-02

Figure 1-4  Ground level concentration distribution of NOx
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Wind velocity : Sm/s

R Dl el Sund Sumick ShSnt: I S S S BN M S NN R R R I o
o
&
0 -5
| e _f,r"-.\\

Distance : 20,000m all sides

Concentration ratio to Cmax (0.00653ppm)

— 9.00E-01 - 8.08E-01
— T.00E-81 - 6.88E-91
-— 5.00E-01 - 4.00E-01
— 3.80E-01 - 2,00E-01
— 1.80E-81 - 5.00E-@2

Figure 1-5  Ground level concentration distribulion of NOx
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5

5.1

1)
2)

5.2

1)
2)

3)

5.3
1)

2)

Water quality
Efftuent standards for regulatory substances

The effluent standards for regulatory substances are shown in Table 1-11.
The above efflucnt standards are 10 be met in the new integrated steel plant.

'Walcr balance

The water balance at the new integrated steel plant is shown in Table 1-12.
The seawater included in the necessary quantily is used in the following
applications;

- Cooling water in the production process (blast furnaccs and COG)

- Cooling water of power plant

The greater part of the fresh water used in each process of the steel plant is
circulated and reused. The circulation ratio of fresh water is 94% and the
quantitly of circulated fresh water is 620 x 10% m*/Y.

Effluents from stcel plant

Fresh waler and seawater are discharged from the stecl plant and the
quantity of these effluents is 630 x 10° m*/Y

These effluents are discharged to the sea from drainpipes and the above
effluent standards are met.
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Table 1-

il

Efflucnl at new integrated steel plant

Paramclers and substances

Unit

Value

No

Paramelers and substances

Unit

Value

€oD ..

femperature |

pll value
BODS (20‘(3)
_.Sg_sp@.qﬁééﬁ%@iii&éﬁZfﬁff'ﬁiﬁf'fffff
Arsenic

Cadmivm |

Lcad

Residual Chlorine ﬁ_:ﬁ:_'fﬁﬁjIf._..

Chromlum (VI)

‘Chromlum [
Mineral oil and fat _ 1
Animal- vcgelablc fat and ml‘_ )

ch N

_Mangancse . |
Nickel
Organic phosphorous 1
| Total phosphorous |
_Telrachlorethylcnc

Mcrcury

Total nitrogen ..__‘_ff[fﬁf'ff_:ﬁff_'f'_ffﬂﬁ.

Trichlorcthylenc

C.

| menl

mefl

| men |

mgA

002

A0
3579
50
100
0.1

0.005 |
60
0.3

26

27
281P
2915

Coliferm

........... Gross @_activity

| Gross 8 éctivily
_A}kylmcrcury 1
_Polych]ormaled blphcnyl
_chhloromethanc 1
_Carbon tcirachlorlde
1,2- chhloroclhanc i
1,1- chh!oroclhylene
Sys1,2-Dichloroethlene
1,1,1-Trichtoroethane | |
1,1,2-Trichloroethane |
] _1,3 Dxchlor()propcnc i
‘Tetramethylthiuram ¢ dlsulflde

[ Zchloro-4,6: -bis(ethylamino) |
_S 4 ch!orobenzyl 1
diethythiocarbamate |
Bepzene 1.

Selenium

med |-

|.00s_

100

mel | 0.06

}or

0.1

Table 1-12  Water balance

Jtem

Quamity

_(, i) Necessary quantily

Seawater |
_Fresh waler
Tolal

600 X10°m

642.610° m

426%X10°m fY
,fY

(2) Circulating frcsh wates

620 X10°m’/Y

(3) Circulating ratio of fresh water

LI

(4) Quantity of effluent water

630 X10®m¥yY
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6.

6.1

1)

2)

6.2

1)

2)

Noise

Condifions for examination

Because detailed specifications of cquipment and buildings are not
determined at the present stage, past sound source data were referred to.

Total number of sound sources: About 360 (Small sound sources were
aggregated and counted as one.)

Condition of noise control measures for sound sources:

Noise conirol measures ar¢ taken far the blast-furnace septum valves
(valves for raising the pressure of hol-slove gas), main blowers of
sintering machines, large-size dust collection blowers, fans, ctc.

Aggregation of sound sources

Facilities ar¢ aggregated for each plant (blast-furnace plant,
steclmaking plant, etc.) and the power fevel (PWL) of the whole plant
was ohtained by adding the power level of cach facility.

The noise simulation was conducted by locating sound sources almost ai
the center of the planned construction site of the steel plant and
rcgarding the size of a sound source as the size of a building,

The results of aggregation of sound sources are shown in Table 1-13.

Table 1-13  Results of aggregation of sound sources

Sound source PWL(dB) | Sound source PWL
Yad % ]l1084 Powerplant | 1190
Nad W1 186 | |Oxygenplant o} 1096
Yard I B 1 5 Y Steckmaiking I} 1137
Sintering machine 1 | 1227 Steckmaiking Il | 1137
Sintering machine | 1227 | Steekmaiking | m.o | ..nzz7 |
Blastfumace I | 1240 otswipmili (o I | 1098
Blastfomace 1 [ 1240 | Hotstipmill (Hoy Il | 1098
Cokeoven 1 | 1183 Cotd strip mill (Cold) 1054 |
Coke oven I 118.3

Resulis of noise simulation

The results of noise siﬁlulation of the surrounding district including the
stee} plant are shown in Figure 1-6.
The highest noise level on the line of site boundary is at point W-5.
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4)

4)
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This is becausc blast furnaces and sintering machines of high power level
arc near this region.

Because the power level of the equipment of blast furnaces and sintering
machincs (sound sources) is higher than that of other plants, sounds are
diffused from the blast furnaccs, sintering machines and power plant as
centers of sound sources in the diagram of sound level contours (dB).
The effccts of the oxygen plaat and steelmaking plants are also observed in
the diagram of sound level contours (dB).  However, their effects on the
linc of sitc boundary arc not so great as those of the blast furnaces,
sintering machines and power plant.

Although the hol strip mills and cold strip mill are located ncar the site
boundary, their effccts on the line of sile boundary are slight because there
are few ouldoor lacilitics and for other reasons.

Noisc control mcasures

When the steel plant is constructed in Muiron, the target noisc level on the
line of site boundary is sct at 65 dB, considering that th:s steel plant arca is
an industrial district.

Table 1-14 shows the main sound sources that have a greal effect on point
W-S where the noise level is highest on the line of site boundary.

The sound level at point W-5 is 66.3 dB, which exceeds the target valuc.
The particular sound source that has a great cffect arce the blast furnaces.
Point W-5 is ncarcst to the blast furnaces on the line of site boundary and
the sound level is aboutl 65 dB with the blast furnaces only (BF | + BF
).

Therefore, the sound leve! is towered to below 65 dB, the target value, by
enhancing noise control measures in the septum valves of blast furnaces,
large-size dust collection blowess, elc.  For cxample, installation of the
silencer with sound absosbing materials will be effective.

Table 1-14  Effects of cach sound source at evaluation point W-5

Contiibution Main sound source Single sound | Complex sound
order
b I Blastfumace 1T 61.9(dB) | 663(dB)
2 |Blastfumace 1 | 6L6(B) | 644(dB)
___________ 3 .| Sintring machine 1L | 558(¢dB) | 61.1(dB)
4 | Sinteringmachine 1} 556(B) | 59.6(dB}
) Power plant 51.3 (dB) 57.4 (dB)

Date: Feb 17,1998 Rev, v 12 i 24
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