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Appendix Ad-1-1  Ranges and limits of Steel Products and Regions

1. Steel Products

Semi-finished Billet. Bloom. Slab
Bar & wircrod  |Bar. Wire rod. Wire
Long products  |Section Wide-flange beam. Angle. Channel, Steel
sheet pile
Other Rail. Rail accessorics
Finished Flat producls Sheet Hot rolled. Cold rolled. Coated
Plate
Pipes Seamless
Welded ERW. Forge welding. Electric arc
2. Regions
Region Countsy
Middle East GOCS or 6 Saudi Arabia, UAE, Kuwait, Qatar, Bahrain,
(Oman)
Other.Middle Hast Except for Egypt, Turkey
South Asia Pakistan, India, Sti L.anka, Bangladesh
Asia ASEANS Thailand, Malaysia, Indonesia, Singapore,
[‘Bilippines
Other Asia China, Japan, R Korea, Taiwan, Viei Nam
Africa East Africa Keﬁya, Tanzania, South Africa
Other Africa Except for East Africa. Egypl, included
Western Europe  {EU(1S) EU10, Austria, Finland, Greece, Portugal,

Sweden

Other Western Europe

Except for EU(IS). Turkey, Slovenia,

Yugoslavia, included

Eastern Europe

The Former USSR

Other Eastern Europe

Except for Slovenia, Yugoslavia

North America

Central America, included

USA, Mexico, ete.

South America

Central America, excepted

Except for Mexico

{Oceania

Australia, New Zeatand

Source ; HSH
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Appendix Ad-1-2

Steel Consumption

of End-Users by Field Survey in Oman

(Unit : ton/year)

End-User Steel Products Consumption Volume *
IMlates 700 - 1,400
Seclions 1,000 - 2,000
Steel fabricator Pipes 200 - 400
Bars 100 - 200
Total 2,000 - 4,000
Cold sheets 2,000
Steel furniture Pipes 300
Total 2,300 (70%)
Wire rods 3,000
Steel fencing Scetions 840
Total 3,840 (80%)

Steel cans

Tin plates

4,500 (50%)

Steed nails

Wire rods

7,000 (100%}

Source : First Field Survey

Note : (% }in “Consumption Volume *”is market share of end- user‘s companies which the Survey

Team visited.
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Appendix A4-3-1

Macro Indicators in 2000, 2010 and 2020 in Oman

(Unit : Million R.O})

Macso Indicators 2000 2010 2020
GDP 5,990 10,232 21,914

1988 Constant Prices |Petroleum Sector 1,822 2,697 4,164
Industrial Sector 866 2,459 6,355
Construclion Sector 379 983 2,191
GDP 6,806 12,189 28,378

iCurrent Prices Petroleum Scclor 2,103 3,426 5,392
ln_dustrial Sector 1,266 3,595 8.230¢

Source : The Fifth Five-Year Development Plan by MONE, July 1997
Note : Figures in 2010 are given by annual growth rates between 2000 and 2020,

Industrial Sector concludes mining, manufacturing, clectricity & water service and

construction.

Appendix Ad-3-2  Elasticity Rate of Steel Consumption for GDP

Elasticily rate is a ratio between growth rate of steel consumption and that of GDP.

Example

Annual Growth Rate
(1981-1996)

Elasticity Rate of
Steel Consumption for GDP

Stee! Consumption

7.1%

1.075

GDP

6.6%

A4.3-1






Appendix Ad4-4-1 About the Market of Semi-Finished Stcet Products

Semi-finished products are rofled for some kinds of the following hot rolled products.
The market for semi-finished steel products is very special. The market is characterized by two
factors; low profitability and instability in the supply-demand balance. The main causcs are as

follows:

1. Semi-finished products and hot rolled products

Semi-finished products Hot rolled products
B_illct N e Bar, wire rod, small scclions—_
Bloonl Large sections, scam!css;i—p;
Slab o N 7Shee{, plate

2. General characteristics of the world steed industry in recent years
- Bxtension of imegrated steel works throughout the world ; from the upper stream fo the down
slrehm, from iron malerials to finished stee! products
--* Necessity for stable operation in the upper stream where iron and steel is made under very
high temperatures
-- Tendency to‘makc and sell high value added finished steel products
-- Low value added semi-finished steel products which ate produced in the upper stream, than
finished steel products
- Necessity for rigid cost compelitiveness of steel produéls because of typical worldwide trade
goods -
3. Particularity in trade of semi-finished steel products
- Unstable market re volume and price, especially on tendency to low price
- Little growth in the market because of the extension of integrated steel works throughout the
waorld
- Trade led by supply sides such as many spotted exports of semi-finished steel products by the
integrated steel manufacturers under business depression which seek marginal profit by stable
operation in the upper stream
4. Requirements to be realized for trade of semi-finished steel products
- Requirements for purchase side
-- Unbalance of produclion capacity between the upper stream and down stream (ﬁpper

stream <_ down stream) in the integrated steel works

-- Profitability as main material in re-rollers

Ad4.4-1}



- Requirements for supply side

-~ Unbalance of production capacity beiween the upper stream and down stream (upper
strcam > down stream) in the integrated steel works

5. Requirements o be realized for stable export of seimi-finished stec products

- Absolute cost competitiveness of semi-finished steel products by supply side in main materials
such as iron ore and energy

- Long term contract between purchase side and supp!y side in special quality of steel which has
common merit each other

- Actually rarc examples as satisfying either of the above cases

Ad4.4-2



Appendix A6-1-1  Major Equipment List of Raw Material Handling Facilities

Equipment

Q'1y

Specification

Transport Conveyor

Beltconveyor

| Storage Yard Facilities

 IBeltconveyor

| |Belt conveyor |

...................

Belt conveyor

Reclaimer

Diverter

Diverter

Bl COmy YO o ———

LJ2000 th, 1500 mm width
J2000 vn .
300 D ]
AR08 N e

Belt conveyor

12600 vh, 1500 min width
.|2000 vh, 1200 mm width
2000 ¢, 1500 mm width

AB.1-1



Appendix A6-1-1  Major Equipment List of Raw Material Handling acilitics

No. Equipment . Q vy | Specification

MHOI Transport Conveyor

v IneN TR e AL AT T TR TN SRR

0101 fBeltconveyor ] 112000 vh, 1500 mo width

0102 iBeliconveyor L1 |2000 ¢h 1200 mm width
0103 iBeliconveyor b (2000 Wb 1SO0 i width

MHD2 [Storage Yard Facilities

e Ty e L T R T ] L N P PSP

L0200 JDiverter b e
0202 |Beltconveyor s ) 2000 0, 1500 o width
0203 [Stacker ek 2 2000 VB
0204 JReclaimer e e OO VN

| 0205 IBeltconveyor e L 00 e

0207 |Beltconveyor b 4300 Y

- - o N ROy M MORNP S G PSPV U DU SOOI
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Appendix A6-2-1

Major Eguipment List of Direct Reduction Plant

Hquipment

No.

Hquipment

1 {Reduction, Reforming & Process Gas System

........................................................

 |Cooling gasofftake

5 | Bueden focder watertank |

6 [Reformerqube bl

Reformer

Catalyst

) |Reformed gascooler

1t stage process gas compressar

|Putsation dumper for Lst process gas compressor

2nd stage process gas compressor

Process gas mixer

B T T e P P PP PR P TP R ST SYTOITPPRROPRIRIY

ft SERTRNPRRN

IBox type

Rotary lobe type

Pulsation dumper for 2nd process gas compressor

Process gas aftercaoler

Cooling gas scrubber

Rotary lobe type

} | Pulsation dumper for cooling gas compressor |

) Heat Recovery & Combustion System

L L L S

Auxiliary air blower

Auxiliary burner

Main air blower . e

IMainburaer (A) e L]

_|Centrifugal type

Diffusion type

 [Diffusion type

Centrifugal type =~

A6.2-1



Appendix A6-2.1

Equipment

1| Reduction, Reforming & Process Gas System

y Heat Recovery & Combustion Systcin

3 |Cooling gas distribwtor b
| Burden feeder watertank

Reformer _

Reformed gas cooler _

Top gas scrubber _

Ist stage process gas cOmpressor N
Pulsation dumper for Ist process gas conpressor

3 |2nd stage process pas compressor

Process gas aftercooler _ o

Cooling gas scrubber _ ‘
Cooling gas compressor _
Pulsation dumper for cooling gas compressor

Cooling gas mist eliminator )

Recuperator -

 |Main burner (By

Auxtliary burner

Reduction furnace _ 7 162.5 th, 6.65 wmiD

Pulsation dumper for 2ad process gas compressor
Process gas mixer _

Process gas mist climinator

P rreerd e

Auxiliary air blower

[250 mmdD

JRotary lobe type

JRotary Tobe type

UCentrifugal type

Major Equipment List of Direct Reduction Plant

~ Equipment

Rotary tobe type

Diffusion type
Diffusion type

Centrifugal type

Premix type

AG.2-1



HEquipnient

Specification

) 1¥lue Gas System

4 Seal Gas System

............................................

................................

Scal gas compressor .

. |Pasitive displacement type’

.........

Purge gas absorption dryer

_JPositive displacement type

 |Inert gas gencration unil

8 L1 T S

3| Process Water System

Top gas scrubber recycle pump

Charifier undesflow pum,

ghemi'c'a!"gl_osing unil

Heat e)“g_c_:ul_l__z_mger

JCentrifugal type

Centrifugal type

6 |Cold process waterpump

Centrifugal type

xide Han’dling System

Oxide stdrag'e bin

Oxide fines reject conveyor

' |Middle size oxide belt conveyor

Oxide slorage bin discharge feedee 1
3 |Oxide storage bin discharge conveyor |
 {Oxide sereen diverter

Oxide screen

) 2000 tons, egﬂch

3 JA00 YN i

400 vh,each

'eed bin discharge feeder

A6.2-2




DRO4
o101
o102
04
0105
0106
0107
0108
DROS
0501
0302
B503
O350
0505
0500
0307
0508

DROG
6ot
AR
0603
R
0605
6006
0607
(1608
0609

BTN SR e VLN

AT ATy A

e o

= T T

(‘.

e

Seal Gas System

Process Water System

T

Lguipment

L T e e IR e R P L TR SR o)

Seal gas refrigeaant deyer
Pagge pas compressor
Purge gas absorption deyer

Inert gas generation unit

Ejector stack e

|Bjector stack fan i )

Seal gas cooler N

Seat gas aftercooler N

VST TR

TrA A T e s

Oxide Handling System

Oxide

Oxide storage bin dise

Middle size oxide belt con

Middle size oxide feed bin

Foed bin discharge feeder

TR

Scrubber ventun booster pump

Clanter underflow pump
Chemical dosing uml
Cald process water pump

Hot process waler pamp

arge fecder
Oxide storage bin discharge conveyor

Oxude sereen diverter

Oxide fines reject conveyor

Tap gas scrubber recycle pump

Claritier

storage bin

Oxide screen

S

o PO YA Y 15 SR Y 3PPRS00 son bearns e e s
2000 tons, cach

Specification

JCentrifugal type

Positive displacement type

Positive displacement type

e . S S T PP

Centrifugal type

(Centrifugal type

ACenuifugal type
ApH control /floccudamt -

|Centrifugal type

Platewype

ACenteifugal type

400 vhoeach




Equi pmenl

Specification

) | Remet reclaim hopper

 |Remet feed conveyor

Oxide fines reject conveyor k.

Feed bin discharge feeder

R N G S

3 |Oxide transfer conveyor

 |DRI discharge feeder

 {DRI discharge conveyor

5 |Product bin feed conveyor

| |Product storage bin - e

............................................................................

Product screen

Product screen feed conveyor - .

2 DRI ﬁggﬁ conveyor

DR1 lran"s.fer conveyor

DRI transpori conveyor

Machinery Cooling Water System

|Machinery cooling water pump

_|Burden feeder cooling waterpump

A6.23



e e g e e et et e e e e s e e P P

No. Equipment

Specificaion -

0606 [Oxide fines reject conveyor b L

0607 |Middle si

e

oxide belt conveyor |

0608 |Middle size oxide feedbin

0609 |Feed bin discharge feeder 4 )

0612 |Remet teed conveyor N .

0613 |Oxide wransfer conveyor - p L fa00eh

0614 |Furnace feed conveyor b L 00N

0615 [Furnace charge hopper | 7

DRO7 |Preduct Handling System

A I 8 T e 4 i S TR T A TR T S 1R TR Sk 1 bt s e e e e e s sk

0701 JFurnace discharge fecder 7 ]
0702 |Farmace discharge conveyor 1
0703 |Product transfer conveyor |

0705 [Product elevating conveyor TR DL A

0706 |Product bin feed conveyor ) 2

0707 [Product storage an e L3 OG0 B0, coch

0708 |DR1discharge feeder 43

0709 DRI discharge conveyor ] ]

0710 [Produet sereen feed conveyor e
0713 [DRI uransfer conveyor LB sV

DRGS Machinery Cooling Water System

B T L T PO

0801 |Burden feeder cooling waterpump ]2 )

itvf

0802 |Machinery cooling waterpump

0803 |Machinety cooling water heat exchanger | 1 JPltewype

AG.2-3




e Specification

........

“INon-process Service

DR

{Spare Parts and Consumable

0901 [Instrument airunit

L0902 JPlant aic unit e

...............

A0.2-4



Appendix A 6-3-1  Steel Making Plant Equipment List

No. Equipment Q'ty Specification

SMO1 Handling Facilitics

SMoI11 Scrap Handling Facilitics Itot [(1) Scrap bucket:2 sets
- 70 t scrap charge

o . - Clam”s'h‘ell type
SMOI2  |DRT and Additives Handling
Facilities _
SM01210 | DRV/lime storage system ot }1) No.1 Junction house (JH): 1 set

(2) No.l DRWime conveyor: | sct
- 350 t/h DRI transportation capacity
- From N_o.l J/H to No.2 Wi
{3} No.2 VH: 1 set
(4} No.2 DRU]_imc'Convéyor: I set
- 350 th DRI (ransporialioh capacity
- From No.1 JH to No.3 DRUime
shuttle conveyor
(5) No.3 DRIlime shultle conveyor; |
set
- 350 v/h DRI transportation capacity
- From No.2 DRI/lime conveyor to
DRI Sloragc bin
(6) D_R! él'orage bin: 2 sets x 2 EAF
- 300 m’ storage capacity
(7) Lime storage bin: | set x 2 EAF

- 200 m’® storage capacity

A6.3-1



No. 1. o Equipment o QT Specification
DROY {Non-process Setvice

By ] AT e T Y Y PRSI POV R T T L B PO KT P R s P L G O P D e S TS T e

0901 hstrument wiranit

0902 [Plantar enit ]

DRYY Spare Parts and Consumable

A ITE I e A S SR rd B A e R T T ek T 7 TN O R Y2 T T T O T T H ke

CO90L |Spare pants

9902 [Comsunwable

A0.2-4



Appendix A 6-3-1

SMO1210

No. Lquipment Q'ty
SMOL Handling Facilities
SMO1 Scrap Handling Facilities 1 lot

I}Rl man'd' Additives rl'ﬂuu'irlri‘ﬁgr
Facilities

DRUNime storage system

{ o

T

Steel Making Plant Equipmenl List

Specification

Scrap bucket: 2 sets

- 70t serap charge

- Clam shelt type

(2}

8
(h

(5)

set

(6)

(7

No. b Junction house (/A1 1 set

No{ DRVIime conveyor: | set

- 250 vh DR seansportation capacity

- From Nenl W to No.2 Vi

No.2 JIH: | set

No.2 DRIEme conveyor: 1 set

- 350 ¢/l DRI transportation capacity

- From No.1 31 o No. 3 DRFime
shut{le conveyor

No.3 DRIVhme shuttle conveyor: |

- 350 ¢/h DRI transpotution capacity

- Trom No.2 DRUIune conveyor to
DRI storage bin

DRI storage b 2 sets x 2 BEALF

- 300 m' storage capacity

Lime storage bin: | set x 2 BEAF

- 200 m' storage capacity

Ab.3-1




No.
SM01220

DRMime feeding systein into

EAV

Pquipment

Q'y
i lot

. Specification
(1) DRI weighing conveyor: 2 sets x 2
EAFR
- 130 vh weighing capacily
- For DRI storage bin
- From DRI storage bin to No.l
EAF conveyor
(2) Lime weighing conveyor: 1 set x 2
BAR
- 30 vh weighing capacitly
- For lime storage bin
- From lime storage bin to No.!
EAF “conveyor and No.i LF

conveyor

A0.3-2



No.

Equipment

mQ"y

Specification

SM01230

SM01240
SM01250

EAF charging system

EAF/LY additives storage system | 1 ot

EAF/LF additives feeding system § 1 lot

1 tot

(1) Duwnping hopper: t sct
{2} No.l additive conveyor: 1 set
- From dumping hopper to No.?2
additive shutile conveyor
(3) No.2 additive shuitle conveyor: 1
sel
- From No.1 additive conveyor to
No.3 addilive conveyor and tof
additive storage bin for No.l
EAF and LF
(4) No.3 additive conveyor: 1 sct
- From No.2 additive shuttlg
conveyor to No.4 additive shultle
conveyor
(5) No.4 additive shuitlc conveyor: |
set
- From No.3 additive conveyor 1o
additive storage bin for No.2
EAF
(6) Additive storage bin with feeder: 12
sets for No. 1 EAF & LF and 6 sels
for No.2 EAF
(1) Weighing car: 1 set x 2 EAF
{1} No.l EAF conveyor: { set x 2 EAF
- From DRI weighing conveyor
and lime weighing conveyor to
No.2 £AF conveyor
(2) No.2 BAF conveyor: 1 set x 2 EAF
- Fiom No.1 EAF conveyor and
No.2 weighing conveyor to EAH
surge hopper

(3) EAF surge hopper: 1 set x 2 EAF
(4) EAF charging chute: 1 set x 2 EAF
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No,
SMO01260

Equipment
LI charging system

Qty
1 lot

Specification
(1) No.I LE conveyor: 1 sct
- From lime weighing conveyor to
No.2 L¥ conveyor
(2) No.2 LF conveyor: | set

- From No.l1 L¥ conveyor and

No.1 weighing car to LF surge
hopper
(2) L surge hopper: | scl

(3) LF charging chute: 1 st
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No. _ Equipment Q'ty Specification
SM01270 |EBT sand filling facilitics 1ot (1) Sand hopper: 1 set x 2 EAF
(2) Sand chute: t sct x 2 EAF
SM01280 Dcdusling -~ equipment  foiy 1lot
DRIflime and additives handling
SMOI3  [Ladle Handling Facilities | Llot |(1) Ladlc with ladlc valve: 8 scis
- 150 t molten steel capacity
(2) Ladle dryer: 2 sets
- Vertical  and natural  gas
combustion type
(3) Ladle preheater: 1 set
- Horizontal and natwral gas
combustion lype
{4} Ladle cover with burner: 1 set x 2
EAF
- Vertical  and natural  gas
combustion typc
(5) Ladle valve station
1} Ladle stand: 2 sets
2} Hydrautic unils
- For ladle valve station: | set
- For CCM casting floor: 1 set
{6) Ladle relining station: 1 set
- For 2 tadles
: (7) Ladle dismantling station: Isct
Yy < i HandlmgFacmues ........ e (l)SlagpolSscts

A
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No.

Equipment Q'ty Specification
SM02 Electric Arc Pumace Facititics
SM021 Electiic Are Furnace 2 sets - DC furnace with EBT system,
water cooled shell and roof
- Heat capacity: 150 t plus 30 t hot
heel
- Transformer capacily: 88 MVA
- Graphite  clectrode: 28-inch
diameter
- Furnace ti!ling, roof swinging,
electrode  hoisting,  slag * door
N _hoisting: By hydraulic eylinder
SM022  |EAF Auxiliary Equipment | 1lot |(1) Tapping hole maintenance dock: 1

- sctx 2 EAF
(2) Bottom clectrode push-up device: |
set o
(3) Oxygen  and - carbon  lance
manipulator. | set x 2 EAF
- For oxygen: Calorized steel pipe
type
- For carbon: Calorized steel pipe
type | _
{(4) Carbon injection system: 1 set x 2
EAF _
(5) Gunning machine: 1 set x 2 EAP

_ (6) Electrode jointing device: 1 set
(7 Electrode stand: 1 set x 2 EAF

(8) Temperature measuring device: | set
x 2 EAF
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| No.

Specification

Equipment Q'ly
SM03 Fame Extraction Syslem 1 lot [(1} Suction system

1) EAF direct suction system: 1 sct
X 2 BA¥
2) L direct suction systeny: | set
3) Building suction system: 1 set x
2 BAF
(2) Bag filter: 1 sct
(3) Dust handling facilities: | sct

{(4) Fan: 2 sets
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Equipment

- No. Yquipment Specification |
SM04 T.adle Furnace Facilities o |
SMO41 Ladle Furnace t set J(1) Ladle capacity: 1501
(2) Transformer capacity: 22/26.4 MVA
(3) Graphite clectrode: 16 inch
- - 4 I_Ical"iﬁg rate: 4 Chmin,
SMO42  |ladle  Fumace  Auxitiary] 1ot faure  measu

sampling device: 1 set
(2) Ladle bottom bubbling device
1) Valvestand: 1set x 2 EAF and |
L¥ station
2) Automatic connecling device
- Male: 1 set x 2 EAF and 2 LF
station

- Female: 1 set x 8 ladles

(3) Top bubbting device for emergency:
1 set

(4) Etecirode stand: | set

(1) Temperature measuring and
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No.

Equipment

Q'ty

Specification

SMO05

Cranes and Transportation
Eacilitics

SMO051

SM0s3

Cranes

jlbc;anesandﬂmst

Transfer car

Dig-out machine

1 lot

]|0[

”0{

(1) 110/301 Scrap charging crane: 1 set
- At furnace aisle

(2) 250/50 t Ladle cranc: 1 sct
- Atladle aisle

(3) 10/5 t DRI service crane: | set
- At DRI aisle

(4) 80/20 1 CCM scrvice crane; | set
- Atcasting aisle

{3) 30 ¢ BT handling crane: 1 set
- Atbillet aisle
- At ladle valve station

(2) 2tlJibcranc: | set
- At ladle relining station

(3) 2t Sub-materials handling jib crane:
i set
- At furnace aisle

(1) EAF Ladle transfer car with weigher:
2 scis
- 250 t transportation capacity

(2) LF Ladle transfer car: 2 sets
~ 250 t transpontation capacity

(3) Billet transfer car: 2 sets

- 150 mm sq. x 16 m long billet
.. 430  transportation capacity ...
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BEquipment Q'ty Specification
SMO6 Electrical Equipment,
Computer Systen and
Instrumentation
SMO61 Blectric Power Supply and 1ot {(1) 33kV switchgear: 1 sel

Distribution

- Type: Ontdoor use, open structure
type
- Including DS, IS, LA
(2) 33 kV/6.9 KV step-down
teansfonmer: 1 set
(3) 6.6 XKV switchgear: 1 set .
- Type: Indoor use, metal enclosed
s
(4) 6.6 kVM00 V  step-down|
transformer: 1 set
[(5) LV power distribution panel: 1 set
{6) 33 kV proteciive relay pancl: | st
- Protection: 1P2X |
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No.r

SM062

Equipment
Electric Arc Furnace Facilities

Q'ty
I lot

Specification
(1) 33 kV switchgear: 1 sct x 2 EAF
- Type: Indoor use, open stiuciuge
type
- Including DS, ES, VI, VS with
surge absorber
(2) Transformer-rectifier assembly: 1 sct
X 2 BAF
- 3 phase, 33 kV, 50 Hz, 88 MVA
{(3) DC reactor: 1 set x 2 BAF
(4) Water cooled deionized water cooler:
Isetx2Fce
(5) High current DC alumimem  bus
assembly: 1 lot
(6) Water cooled cable: 1 lot
(7)) LV motor starting panel, thyristor
control panel, furnace controt panel,{:
protective relay pancl, ete.: 1 ot
- Protection: 1P2X
{8) Local operation panel: | lot
- Protection: 1P2X/HP4X

(9) Instruments and sensors: 1 lot
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Na.

FEquipment

Qty

Specification

SM063

EAF Auxiliary Equipment

Ladle Furnace Facilities

LY auxiliary Equipment

I lot

(LY  power disiribution  panel
(common), oxygen and carbon lance
manipulator, cartbon  * injection
system, gunning machine, electrode
joinling'dcvice, cte.: 1ot
- Protection: 1P2X

(2) Local Opcratioh panel: 1 lot

Protccuon lP2XIlP4X

b(l) 33 kV swnchgcar I set

- Type: Indoor use, open structure
type
- Including DS, ES, VT, LA, VS
with surge absorber
(2) Fumace transformer: 1 set
- 3 phase, 33 kV, 50 Hz, 22/26.4
MVA :
(3) LV motor starling panel, furnace
“conirol panel, protective relay panel,
ete.: 1 lot
- Protection: IP2X
(4) Local opcrahon panel: 1 lot
- Protection: IP2X/IP4X
(5) Instruments and sensors: 1 lot
(6) Watcr cooled cablc I lot
1) LV dlSll'lbuIIOI’l panel (common)

temperaturefsample control  panel,
etc.: | lot
- Protection: IP2X
(2) Local operation panel: 1 lot
- Protection: 1P2X/1P4X
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SMOG6

Equipment
Fume Extraction System

Q'ty
| tot

Specificalion

(1) 6.6kV switchgear: 1 sct

- Typer Indoor use, metat enclosedy
lype

- Protection: IP2X

- Including DS, VCB, VT, CT, etc.
(2)6.6 kVM400 V step-down

transformer: | sct
(3) LV motor starling panel: 1 set

- Protection: 1P2X
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No.

Equipment

Qty

Specification

SM066
{Cont’d)

SM06810

SMO68

Fume Extraction
{Cont’d)

“!-{}mdiil;g Faciﬁtics

Information System

Computer control sysiem

System

1 lot

| Lot

(4) Main fan motor: 2 scts
- 6,600 V, 50 Hz
- Insulation: Class E
- Protection: IP54
](5) Controt panel: I set
- Protection: 1P2X
(6) Local opcr'élioﬁ pancl: 1 lot
- Protection: IP2X/IPAX
(1) LV motor starting panck: 1 lot
- Protection: 1P2X
(2) Control and locat operation panel: |
lot
- For DRI and additives handling
facilities, ladlé handling facilitics
- Protection: IP2X/AP4X

(1) Operator control station for EAF: |
set x 2 EAF '
1) 1BM compatible personal computer:
2 sets x 2 EAF
2) Color LCD monitor: 2 sets x 2 EAF
- 16.3-inch size
|(2) Operator control station for LF: 1 set
x1LF _
1) 1BM compatible personal computer:
| 2 sets
2) Color L.CD monitor: 2 sels
- 16.1-inch size
(3) Level-2 computer system for 2 EAF
and 1 LF: 1 set
- DEC alpha server: 1 set
- IBM compatible personal computer
with 16.1-inch size color LCD
monitor: 1 sel x 2 EAF, | LF,

office and computer room
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No.

Equipment

Qly

Specification

SM06820

SM06830

Intercommunication system

‘Television system

SM069

Common Electrical

1 ot

I lot

[]()t

(1) Loud speaker intercom system: | lof
(2) Radio communication systeny: 1 lot
(1) For EAF: 1 set x 2 BEAF
1) Color CCD camera: 4 sets X 2
EAF
2) Four split screen color monitor:
1 set x 2 EAE
- 21-inch size
3)  Four split screen contsoller: 1 set x 2
EAF
(2) ForLF: I setx 1 LF
1) Color CCD camera: 2 sets
2) Four split screen color monitor:
t set
- 2l-inch size
3) Four Split screen controtler: 1 set
(1) Power supply to ceanes and jib
cranes: 1 fot
(2) Distribution board for lighting: 1 lot
(3) Cutlet for small power: 1 lot
(4) Fire protection system: | lot
(5) Power supply and control board for
ventilation and air conditioning
system: | fot
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No. Equipment Qty Specification
SMO07 | Continuous Casting Machine
Facilities

SMO071 |Billet Casting Facilitics tlot (1) Billet casting machine: 1 set
- Strand; 8 str.
- Billet size: 150 mm sq. x 16 m

length
- Billet weight: 2.8 t
- Casting speed: 2.0 m/min. max.
- 3.0 m/min. _
(2) Ladle handling equipment
1} Ladle turret: | set
2) Emergency trough: 1 set
(3) Tundish facilities
1) Tundish: 8 sets
2) Tundish car: 2 sets
3) Tundish preheatcr: 2 sets
(4) Mold and osciflating facilities: 8 scts %
(5} Strand guide and withdrawal unit: 1
lot
(6) Dumumy bar facilities: 1 set
{7y Cutling facilities: | set
‘|(8) Discharging equipment: 1 lot
N 10 Seelsmvetare: 110t |
G FP o — Eqmpmcn R T Cons:slsof .........................................................
{(1) Tundish repairing
(2) Mold and segment maintenance
equipment

SMO?E’» .l'nfo.lmatio‘n“syslem ) 1 lot [Consists of

(1) PC-base distributed control system, g
(DCS) ’
(2) Mold level control
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Equipment

Qy

Specification

SM074

Utilitics Distribution

1 lot |Consists of

(1) Water circuit and cooling system

) Mold cooling water system

2) Secondary spray cooling water
system

3} Machine cooling watcr system

(2} Gas and compressed air

(3) Hydraulic and lubrication system

SMO75

Electrical Power Supply
and Distribution

1 lot

(I} 6.6 kV switchgear: | set including
VCB, CT, PT, LA DS

(2) Step-down power transformer: t sct

(3) LV power distribution panc]

(4) Control panel: 1 set

(5) Control desk: 1 set

(6) Local operation box: 1 set

{7) Sensor: 1 set

(8) Instrumentation: 1 set
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No.

Equipment |

1 oy

Specification

SMO08

Utility Piping

1 lot

Consists of

(1) Cooling water piping
(2) Compressed air piping
(3) Natural gas piping

(4) Nitrogen gas piping
{5) Oxygen gas piping

A6.3-18




Appendix A6-4-1 Bar Rolling Mill Plant Equipment List

No.

Bquipment

Qy

Specification

RMOL

BILLET REHEATING SECTION

RAMO10L

Reheating Furnace

1set

Type: Natural gas fired walking beam type
Heating capacity: Max. 210 t/h ({rom cold billet}
Consisting of:

- Steel structure

- Furnace doors

- Refractorics

- Burners

- Walking beam miechanism

- Billet charging/discharging equipment

- Scale conveyor, ele.

RMO02

Exhaust Gas System

Consisting of:
- Recuperator
- Flue gas danipey
- Diilution air fan
- Floe gas duct
- Stack, etc.

RMO103

Reheating Furnace Senvice Facilities

i set

Consisting of:
- Oit hydrautic system
- Combustion blower
- Head tank for emergeacy waler, etc,

RMO14

Furrace Duct and Piping

RMO1035

Billet Charging 2nd Transfet Facilities

koset

Consisting of:
- Connecting roller table
- Billet recetving conveyor/illel separator
- Charging roller able
- Billet weighing cquipment
- Billet rejocting rofler tablederadle, ete.

RMQ2

MILL MECHANICAL SECTION

RMO201

0201.01

Roughing Mill Train

No.1 1o No4 Stand

Ab4-1

Type: 2-high compact fype stands in the hogizontal - vertical
anangement of rol) stands, driven individually by a
mill motor
Rolt size: 450 mm dia. x 400 mm barrch
trcluding (for each siand):
- Rolls
- Roll stand car
- §pindle carrier of SUppOL
- Mill spindles
- Gear urit with coupling, efc.




No.

Fquipment

Specification

0208.02iK0.5to No .8 Stand

Type: 2-high compact ¢y pe stands in the horizontal-veriical
argaagemont of coll stands, drivea individually by a
mull molor

Roll size: 400 mem dia. x 350 mm barel

Including (for each stand):

- Rolts

- Rol stand car

- Spiadle canicr of support

- Mifl spindlcs

- Gear unit with coupling, ote.

0202.01[N0.9 & No.11 Svand

020201 No 10 Stand

0202 03| No. 14 Stand

RA0202  [Intermediate Mill Train

0202.02|No. 12 & No.13 Stand

Type: 2-high horizontal/shiftable type mill stand, driven
individually by a mill motor
Roll sizo; 380 mm dia. x 700 mm barrel
Including (for ¢ach stand):
- Rells
- Sole plates with stand ciamping and shifling device
- Spindic camier
- Mall spindtes
- Gear vnit with coupling, efc.

Type: 2-high vestical/lifrable ty pe mill stand, driven
individually by a mill motoc
Rolt size: 380 mm dia. x 700 mm barsel
Inchrding:
- Rolls
- Sole platés’ with stand clampiag and lifiing device
- Spindle support
- Mill spindics
- Giear unit with coupling, ete.

Type: 2-high combination type mill stand, driven
individually by a mitt motor
Roll size: 340 mm dia. x 700 mm barrel
Incloding (for each stand):
- Rolls
- Sofe plates with stand clamping and shifting/flifting device
- Spindte suppon
- Mill spindles
- Gear unit with coupling. efc.

Type: 2-high horizontal/shiftable type milk stand, driven
individually by a mil! molor
Roll size: 340 mun dia. x 700 mm barrel
Inctuding:
- Rolls
- Sole plates with stand clamping and shifting device
" - Spindle suppont
- Myl spindles
- Gear unit with coupling, etc.
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No.

Hquipment

Specification

020301

0203.02

0203103

Finishing Mill Train

No.I15A & No.15B Stand

No.16A, 168 & No.I8A, 188 Stand

No1TA & No 178 Stand

Qy

Type: 2-high combination type mill stand, driven
iadividually by a mill motor
Raoll size: 340 o dia. x 700 um barrel
Including (for each stand):
- Rolls
- Sole plates with stand clamping and shiflingdifing device
- Spindle suppot
- Mill spindles
- Giear unit with coupling, eie.

Type: 2-high horizontal/shiftable type mill stand, driven
individually by a mitt motor
Roll size: 340 may dia, x 700 mm basel
lo¢luding (for each stand):
- Rolls
- Sole plates with stand clamping and shifiing device
- Spindie support
- Mill spindles
- Gear unit with coupling, cte.

Type: 2-high verticalAiftable ty pe mill stand, driven
individually by a mill inoter
Roll size: 340 num dia, x 700 mm barged
Including (for cach stand):
- Rolis
- 8ol plaies with stand clamping and hifting device
- Spindle suppont
- Mill spindles
- Gear unil with coupling, ete.

RM0204

Guiding Device

1 s¢t

Consisting ef:
- Enlry & delivery guides for mill stand
- Milt eotry pinch roller
- Loopers with snap shear, ete.

_ RMO205
0205.01

020503 Dividing Shear

Hying Shear ang Splitting Unit

No.1 Crop and Cobble Shear

Ne.2 Crop and Cobble Shear

. 0205.04]No.1 Splidng Unit

0205.05|No 2 Sptitiing Unit

PO

Type: Rotary knife type, driven by maotor
Including:
- Crop chute

Type: Rotary knife lype, driven by motor
Including:
- Chopping shear & ¢c1op chute

Type: Rotary kaife type, Jriven by metor
Type: Split roller type, driven by motor

Type: Split roller type, driven by nwtor
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No. Lquipment Qy Specification
RMO206  |Roll Changing Fquipinent .
0206.01]S1and Changing ¥quipment for finishing mill 2| Type: Shiftable platform wagon type
[0206.02| Roll Changing Fquipment 2
0206.031 Stand Tiler for roughing mill B 1
020604 Stand Ther for intermediate mill and finishing vt} | 1 ]
. 020605 Pontable Hydraulic Pumo Unit. Ry .
0206.06| Roll Neck Bearing Heater 1
RMO3 C(X)l,fNG AND CUTHNG SECTION
RMO301 [Run-in Guiding Equipment o
- DI0LOI[Run-in Guide Trough with mechanical brake 1 2sets }
D301 OLine Selector 3 ;
0301 03|No.t Pinch Roller ) 3
0301041 No.2 Pinch Roller _ 8 _
0301 05| Run-in Rollor Table and Lifter 2sets
RMO302 | Codling Bed T .
0302.0t | Codling Bed 2 T}pe:'Motor driven walking beamn type
Length: Apptox. 110m
Width: Approx. 6m
030202|Bar Atigning Rofler Table 2 )
0302.03] Bar Collevting Pevice 2
RMO303 Runout Roller Table ) B o
0303.04 [ Bar Traversing Device 2 - B L
_ 030302Runout Relter Table [ - : L
0303.03| Cold Shkear Hatry Rolkr Table 2
RMO3O4  (Cold Shear and Shear Table RN I S S -
0304.01[Cold Shear 2 Culting capacity: Approx. 350 tons
Including:
- Crep chute
- Bfade changing device
0304.02{ Cold Shear Rolfer Table i 1 o
0304.03| Shear Gauge 2 Measuring cange: Approx. 35 mto 13 m
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No. liquipraent Q'ty Specification
RMO4 RAR FINISHING SECTION
e R e e e N
RMG40!1 | Traversing Facilities 2 scts ) Consisting of:
- Cold shear runout roller table
- Fraverser
- Beed conveyor
- Pullout device for ircegular length bar
- Roller table with cradle for irregular length bar
- Bar counting and separating device
- Bar collecting and feeding device for smal bundle
- Collecting and aligniog device for large bundle
RMM02 |Bundiing Facilitics .
_ D102 011Small bundling pachine 12
__ 0402.02|Support frame for small bundiing machinetSupport | 2 sels
040203 Bundle former 5.
. 0402.04{Lasge bundling equipment 6
0402.05! Teaveling car for barge bundling machine 4
RMO403  |Product Delivery Facilities 2 sels | Consisting of:
- Collecting soller lable
- Bundling solkertable
- Bar weighing equipment
- Shipping roller table
- Shipping traverser
- Shipping conveyor
RMOI04  (Trregular Lepgth Product Handling Facilities t set | Consisting of:
- Cold shear extension roller table
- Traversing conveyer and reller table for irregular length bar
- Cold shear for ircegular length product
- Shear gauge for irregular ength product
- Collecting device
RMO5 utnIiLTy
_RMO501 jOilLubrication System : S S
.0501.01{No.1 Ot Lubrication System ]| 1set | Bor roughing & intcrmsdiate mitl trains
. 0501.02|No2 Oif Lubrication Systera I'set | For Finishing mill train
0501.03{No.3 Oil Lubrication System 1set | For cocling bed sestion ]
0501.04{Interconnecting Piping 110l | Foroil lubrication system
_RMOS02 |ON Hydrautic System R RN S R N _
0502.01|No.1 ©il Hydraulic System ¥ set | For solling nnll section
0502 02| Interconnecting Piping 1ot | For oil hydrautic system
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No. Bquipment Qy Specification
RMOS03  |Grease Lubricatioa Systiem _ . )
0503.08[No.1 Grease Lubrication System 1set | Forrolling mill section
0503.023N0 2 Grease Lubrication System . 2sets | Forcooling bed section
. 0503.03[No.3 Grease Lybrivation Systemy 1set | Forbar finishing section
0503.04 |Interconnecting Piping Lot | For grease lubrication system
RWSOL Ol Cellor Aecessories )
0504.01]Exhaust Fan for oil cellac 3
050402 !)rain:.gle Pump for oit cetlar 3
RMOG PLANT SUPPORTING FACILITIES
RMIS0T  [Roll Shop Equipinent B
- 0601 01{Roll Lathe 2 - ~ .
0601.02{1athe for genzral use i )
- 0601.03| Guide Roller Lathe L S
060104 | Universal Tool Grinding Machine ~ R ) o
70607105 Rib Cutting Mackine o 2 _ .
060106} Shaping Kachine L ; .
. 0601.07|Electric Discharge Machining Equipment LI N .
. Q001.08]Roll Assembling Stand 2 -
0601091 Stand of Assemnbled Rolt - T . - ;
_ 0601.16{Bearing Washing Device ) e .
0601.§{Work Table | o
9601.12|Rack IS _ . i
0601.13: Miscellancous frems 1ot
RMOGO2 | Transfer Car S I - B
... 060201 Transfer car for coli shop. L R e .
0602 02| Transfer car for irregutarbawr 1 B o
0602.03] Transfer car product yard {
KMOG03  [Cranc and Hoist - . T, . s
_.9,6_93:.‘1'1 OHT caane formitiyard (3 __ b | Capaciy:20ib0e S
603020 caane for millyard @) ~ b | Copasity: 100 ]
 0603.03{ONT crane for mill yard (3) o | Cepeeiyese
060301 @!I.T_cw_f_qrwtwuqS‘f!{ti(_!)___,,_ 4 _ | Capacity: 10 with lifting magnet altachmients _
. Q603,05 |OUT crane for bar product yard (2) (6| Capacity: 10t withlifting magoetatackmems
D603.06| Hoist for ol shop (1) b |Gyl -
__0603.07 [Hoist for soll shop 2y _ Cf o1 ] Coapacity:St -
. 0603.0810HT erane for billet yard 3| Copacity: 204 with tifting magnet and/or claw attachments
0603.05|GHT crane for furnace entry yard 1 Capacity: 3¢
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No.

BEquipment

Quy

Specification

RMOG04
... 060101
060+.02
__0c04.03
0604.04

Wiser Clrculation Fquipment

Retucn Watet Pump fot indirect cooling
Brmergency Water Pump
Scale Pit Pump

Scale Handling Crane

One ss standby

One as slandby

RMO7

FLECTRICAL EQUIPMENT

RM0701

Power Receiving and Disinbution System

I set

Consisting of:
- Incaming switchgear and combination panels
- Power transfonners
- DC battery and chasger
- Power factor compensation
- Bigh harmonic Ailter, ¢tc.

RMQ702

Reheating Furnace Clontro] system

I set

Consisting of:
- Distributed control system (13CS)
- Field instrusmoats and sensors
- Controf pancls, efc.

RMO703

Mill Line Brive and Control Systein

Consisting of:

- Thyristor transformers for main with train

- Thyrislor convedter pancts for main DC motors

- ACAIC reactors and magaetic contactors for main DT motors

- Main DC molors

- Thyn':ldt converter paneds for auxiliary DC motors

- Auxibiary DC motors

- Low voltage distribution panels

- VVVF AC motor control panels

- AC maotor control panels

- VVVP AC motors for vector control

- YVVF AC motars for voltage coatrol

- AC moioes )

- Programmable logic controtlers and auxidiary relay panes

- Operating desks and supenvisoey panel

- Unintercuptible power source (UFS)

- Local circuit protection boards for group starter motoss
"~ Local control panelsiposts

- Local safety switch boxes

- Sensors

- Solencid valve control boards, ete.

RMO704

Computer system

1 set

For Level-2

RMO0105

Cabling, Wiring, Bus Duct & Piping Maierials

Consisting of: '
- Power cable and accessorics
- Controd cable and accessories
- Instrument pipe and fitiing
- Cable duct, tray, conduit tube and fiing
- Grounding matesial
- Crane irolley wite, ete,

A6.4-7



No. Pquipment Qry Specification
RMO706  [Lighting and Socket Outlet System ot | Consisting of:
- Lighting transfonaer and distribution board
- Lighting fisture
+ Socket outhel and switch, etc.
RMO707 |Communication System 1ot | Consisting of:
- Paging system
"= Closed elreuit TV system
;- Malt runaing jndication famp
-Clocks
- Telephone systeim, etc.
RMO0708  |Fire Defection and Fighting System 1ot | Consisting of:
- Fire detecting system
- Fire fighting system
RMOT09  JAuritiary System for Building {10t | Consisting of:
' - Atr conditioning system
- Ventilation system
- Lighteaing protection system
RAMOR OPERATIONAL CHANGING PARTS
_ RMO301_ JChanging Roll Stand - e tncluding one set of roll chocks & rest bass for each changing stand.
. 030101} Changing Roll Stand (for Ne.1 1o NoA Stand} Asets | . o
0801.02)Changing Roll Stand {for No S toNo§ Stand) - § dsets | .
0801.03[Changing Rolt Stand (for No9 & No.11 Stand) | 2sets i
| 0301.04{Changing Roll Stand (for No.10Stand) dsec y
0801.05| Changing Roll Stand (for No.12 & No.13 Siand) 2 sets | Foc horizopial stand
 D301.06 Changing Rol Stand (for No.12. & No.13Stand) | 2sets § Forverticalstend .
_ . 0801.07{Changing Roll Stand (for No. (4 Stand) ] Bset | e I
8801.08[Changing Roti Stand (for No.1S Stand) | 2sets | Forhoriznntal stand i} .
0301.09|Changing Roll Stand (for No. 1S Stand) 2Zsets | Forvericabstand N
0301.10|Changing Rolk Stand (for No.t6 & No.18Stznd) | 4sets ] - N
030111 {Changing Roll Stand (for No.17 Stand) 2 sets
RMO802 [ChangimgRoliCheck Including ene set of roll acck bearings for each changing chock.
0802.01|Changing Roll Chock (for No9 & No.i Stang) _ | 2sets ; - -
0802 02{Changing Rolf Chock {for Ne.10 Stand) set . .
| 0802.03|Changing Roil Chock (for No12 & No.t3 Stand) | 2sets | Forhorizontalstand
0502.04| Changing Roll Chock (for No12 & NoJ3 Stand) | 2sets | Forvedicalstand
(202,05} Changing Roll Chock (for No.14 Stand) Jbset o - .
(0802 06| Changing Roll Chock (for No.dSStand) | 2sets | Forhorizoatatstand ]
0802.07{ Changing Roll Chock {for No.t5 Stand) 2sets | Forvedicalstand
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No. Bquipment Qty Specification
0502 68| Changlng Roll Chock (for No.16 & No.t8 Stand) 4 sets
0802.091Changing Roll Chock (for No.17 Stand) 2sets

RMOY SIMPLE PARTS & INTERCONNECTING PIING

. RMOSOL 1Simple Parts :

_ 050101 [Foundation Bolr and Gauge Plate o _
0201.02|Instaltation Liner Tl _
(000103 Sakety Cover LR .

. 990104 Working Deck . 1ot
090103 [Pitand Duct Cover gL
0201.06[ Rack for roll and bar product 1ot .

090107 Crop Bag ] Ve ;

0301.08 Pulpit 1k

RMGS02  |Interconnecting Piping -

.. 0502 01 Intercornecting Piping for cooling waler R

.. 0902.02| Imerconnecting Piping for compressed air Aot -
0902.03]Intecconnecting Fiping for natral gas ] Aot
0902.04| Interconnecting Piping for others 1 1ot

RM1D SPARE PARTS AND CONSUMABLES

RMI001 [Spare Mill Rolls 1ot

RMI002 Spare Mill Eniry and Delivery Guides ¥ ot

RM1003  [Spare Pasts I tot

RMI004 [Consuinables Liot
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Appendix A6-5-1 Major Equipment List of Lime Calcining Plant

Equipment

Qly

Specification

st et ey

Raw Material Handling System

...............

Beht COnveyor

{:_ Lime Calcining Plant

Belt conveyor s o

Limestone storage bin

Vibrﬁling feeder

S|Scale hopper

Belt conveyor

ining kita

0|Fines hopper

T[Beltconveyor ]

Belt conveyor

Damper -

Belt conveyor

........

.........

Vib;a.._t_ir,! g screen

Belt conveyor

Jaw crusher

Bl Oy ey Or e

B N

A0

BOI .o

20 th

Screw conveyor

Cushion hopper

A 3 m]r"-u-uuu-u-n-ll-|nn..a.‘..-..q-..-.---.-.,. LSRR LITE T

Screw conveyor

3tvh

154

3 th
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Appendix A6-5-1  Major Equipment List

Hquipment

| {Raw Material Handling System

Y BTN T T T T R P T T T T T Y T PV RN S T Y T T T

| [Receiving hopper L

Belt conveyor

2 |Vame Caleining Plant

9206
0207
0208
0209
0219

1.CO3

Belt conveyor

0301
0302
0303
0304
0303
0306
0307
0308
0309
0310
o311

LT

Product Handling System

0342

Screw conveyar

Vibrating screen

AR T TR T Y R e

Vibrating feeder
3 |Belt conveyor

4 [Conveyor seale

of Lime Calcining Plant

Qy

Ijlamestone storage bin -]
2|Vibrating feeder

Belt conveyor
Dawmper
Beh conveyor

Belt conveyor

Beltconveyor

AD.5-1
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No. Equipment

0313 {Briquetting machine

0314 Bell CONVEYOr e ——

O317IBElt CONVEYOF oo ommmsmsmisonssssom s
O31QJOHT hoist crane s o

0320|Dust collector

Electrical Equipment

[F . PYTTCTPRTITITN

..................

O31SIRroduct Bin o

Specification
O e

...................... 200 U0 .o

B A R

APOOIR s

T T T O T TP P PR TP R PO P TR ST TR LTINS

0400 {Power seceiving and distribution system

04401DC power supply system - . . o) bset

0460]Ancillary equipment

0480iCables and installation materials =~~~

[,C05 ] Instrumentation

Process supervising, sequencing control

0520 lInsteuments

...............

.........................................................................................

0540 [Uninterruptible power supply system

0560 |Instrumental miscellancous

AG6.5-2
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No. Hquipmem Q'y Specification

0318 [Prodect bin ]

0316 |Vibrating feeder e J o L0 D

0318 |Conveyor scate L 00 U e

LCO4 [Electrical Equipment

B LT o o g S T T TR P PE T R PP P ORI EP RS TPPT PP TS

0400 |Power receiving and distribution system I sct

0420 [Motorx and motor controls o ] 1 set

0460 Ancitlary equipment . dset f o

0480 |Cables and instllation nutenials b osed

L.CO5 {Instrumentation

0500 {Process supervising, sequencing control 1 set

BT TR T T A PR R T AT T €T T TrETTeTYTTT erernT S e TP

and data logging system _ - -

0520 Jinstruments o _ L. L3 T

0540 |Uninteruptible power supply system | ASCLU e e

0560 [Instrumental miscellancous 1 sel
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Appendix A6-6-1 Equipment list of Substation

No.

Fquipment

Quantity

Specification

PWOL

011

012

013

014

015

PWO2
021

022

132%xV GIS

Recéiving unit
1) Circuit breaker {CB)

2} Disconnect switch (N8}

Main and feeder bus bar
1) Main bus bar

2} Feeder bus bar

P
1) Disconnect switch

2)P’f

Transfocmer fcedér unit
1) Circuit breaker (CB)

2) Disconnect switch {DS)

3) Barthing switch (ES)

Auxiliary devices

1} Local contro! panel -

2) Gas monitoring device
13233 k¥ power transformer
132/33 XV 3-phase on-foad
tap changet

Type

2)Capacity

3)Rated voltage

$)Primary laps

5)Connection
Primary
Secondary
Terliary

60il preservation
T)Accessoties

DS, LA, Buchholz relay
8)Fire fighting equipment

Water pressure fank

Air compressor

132733 kY 3-phase on-toad
tap changer

1)Type
2)Capacity

3}Rated voltage
4)Primary laps

2 sels

1set

2 scls

I set

2 sels

2 sels

145kV,1250A, 25kA2¢cycle
Oil-hydravlic operation/
$F6 gas insubated

145kV, 12504, 25kA(1 scc)
Mator opcration / motor

Double bus bar type 145kV
12504, 25kA () se0)

~ |Single bus bar type 145kV

1250A, 25kA (1 see)

145KV, 1250A, 25KA (1 sec)
Manual operation
1320 3KV 1 110/ 3V 1 11073V

145KV, 1250A, 25kA, 2cy¢le
Oil-hydraulic operation,

SF6 gas insulated

145KV, 1250A, 25kA (1 sce)
Motor spring charge operation

145kV, 25k A (1 sec.) Motor operation

01l immersed outdoor use

80/110 MV A at ONAN/ONAF
3-phase 50Hz, 132733 kV
F32KVH12% to -21% (1.5% tapping)
On-load tap changer

Yyds - ‘ B

Wye (Solid grounding neutral)

Wye (100A resistor grounding neviral)
Delta (30MVYA) with two external
terminals closed outside the transformer
Diaphram type

01} immersed outdoor use
110 MVA at ONAN

3-phase 50Hz, 132/33kV
132kV+12% to -21% (1.5% fapping)

On-load tap changer
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R

No.
iy

011

o2

013

LIS

015

P02
021

022

Appenttix A6-6-1 Equipment list of Substation

Bguipment
IRV C o

Recciving unit
1} Cirewit breaker {CI3)

2y Dicconnect swatch (DS)

Main and feeder bus bar
1) MNimn bus bar

2) Feeder bus har

Pr
1} Disconnect switch

nrr

Transformer foeder unit
by Circuit breaker (C8)

2) Bisconnect switch (DS}

1) Earthing switch (1S)

Awuxiltary devices

1) Local control pancl

2) GGas monitmiog device
132733 XV power transformer
13233 KV 3-phase on-load
lap changer

ype

HCapacity

WRawed voltage

DPamary taps

SiConnection
Primary
Secondary
Tertiory

6301l preservation
PYAccessornics

DS, LA, Buchholz refay
B)Fice fighting equipment

Water pressore tank

Air compressor

132/33 &V 3-phase on-load
tsp changer

I7type

)Capacity

3Rated voltage
NPriimary taps

Quantity

2 sty

2 sels

4ot

1 st

RN {4

2 sels

AG6-1

Speciiwation

VASKVLL2S0A, 25kA 2oy ke
Ou-hiydrautic operationf
SE6 gas insulated
T4SKVLE2S0A, 25KACE seed
Motor aperation finotsr

Doubte bus bar type 145kV
12504, 25%A (1 seel)
Single bus bar type LEISKY
L250A, 255A (1 sec)

PISKV, 12508A, 25kA (1 soe}
Manuval eperation
12247 3RV D THOZ Y BV ey

FISKV, 1250A, 25KA, 2oycke
Oil-hydraulic operatien,

S1°6 gas nselated

LISV, 1250A0 25KA (1 seel)
Motor spring charge opesation

145KV, 258 A (L see) Mutor operaiion

Oil immersed outdoor vse

BOZELO MVA at ONAN/ONAL
I-phase 50GH2, 132/33%Y

IRV 4129 1o -21% (1.5 tapping)
On-toad tap changer

Yyds

Wy (Soliil greunding neutral)

Wye (1O0A resistor gronndimyg neuteal)
Dol (OMYA) with two extesnal
terminals closed outside the transfonmer
aphranm type

Ol immersed eutdoor use
FHI MY A al ONAN

3-phase 50H, 132/33kY
A2V 129 10 21% (1 5% tapping)

10n-doad tap changer




]
No.

PWO3
031

032

034

035

036

oM

PW

PWOS

PWO6

SYConncclion
Primary
Secondary
Teitiary

6)0il preservation
T Accessories
DS, LA, Buchholz relay
8)Firc fighting cquipment
Water prossure tank
Adr compressor

33KV switchgears

Neutsal grounding resistor(NGR)
YNGR

2)DS

Main panel
1ves

Bus tic panct
nves

Feeder panel including spare
DVCRE

GPT panel
DGPT with fuse

Faeder pancl for SVC
NGCR

Feeder pancl for EAF
HGCB

Static var compensator (8VC) &
power factor compensator
1) High impodance teansformer
2) Thyristor equipment
3} Auxiliary control pancl

and thyristor contso? panel
4) Power factor compensation

5) SVC supervisory panel

33/6.6 kV power transformer
1) Type
2) Capacily
3) Rated voliage
4) Primary taps
5) Connection
Primary / Secondary
6) Oil preservalion
6.6 kV switchgears
NGR panel
1) NGR
nDs

Pquipment

Quantity

Specilication

4 sets

4 sels

2 sets

19 scis

6 sels

4 sets

2 sels

Yyds .
Wye (Solid grounding neutral)

Wye (100A resistor grounding neatral)
Delta with two external

terminals closed outside the transformer
Diaphram type

13/ 3kV,100A,190 ohm,10sce.
36KV 400A manual eperation

36k V,2400A, 25kA, Motor spring
charges operaiion
36k V,2400A, 25kA, Motor spring
charger operation

36kV,l 12504, 25kA, Motor spring
chargec operation

Sing[e phase resin mode type
33/3KV 1103V 2 1103V

36KV, 1250A, 25KA
Motor spring charge operation

36KV, 1250A, 25kA
Motor spring charge operzalion

28MVA
28MVA

#2453 24,85 #7 harmonie filer
Total 43IMVA

{including onc spare)

Oil immersed outdoor use

30/36MVA at ONAN/ONAY

3-phase 50Hz 33/6.6kV
34.5/33.75/32.25/31 5KV at full cap.

Dyl :

Delta/Wye (10A resistor grounding neutral)
Diaphram type

6.6/ 3kV, 10A, 38 ohm continuous
Single phase type 7.2kV 100A manual

operation
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No.

HEauipment

062

063

065

066

PWO?

071

072

073

014

Main panel
VCH

Feeder panel
VCB

GPTand LA

DNGET

LA

Station service transformer
1¥Type

2)Capacily

IRated vollage

4)Rated secondary voltage
5)Conncction

6)Oil preservation

Static capacitor unit
FStatic capacilor type

2)Capacity

3)Series reactor with
discharging coil

Diesel generators

Diesel engine

Generator

Distribution panels

1)6.6 kV main switchgears
2VCB

JES

4)6.6 kV feeder swilchgears
$)Exceiter panel

6)GPT cubicle

7380 V distribution panel
8)NGR pancl

Starting syslem

1) Type
2YAir tank

Quantity

Specibication

Iset

10 sets

1 zet

2 sets

2 sets

2 sets

8 scts

2 sets

1.26V 20004, 10k A Motor spring
charge operation

2.2kV, 1250A, 40kA
Motor spring charge operation

3-phasz resin molded 1ype
6,6kV : LI0V : 11073V
Zinc oxide type 8.4KkY, 10kA

Oilimnersed outdoor type
500kVA, ONAN

6.6kV

400V

DechiasWye, Dyl
Nitrogen sealed

Qutdeor use, minesal oil immersed,
seif cooled type
2000k VAr, 6.9kY

Qutdoor use, Oil immeised,
self cooled type. 6.9kY
120kV A capacity

V-type, trunk piston type with super
charger and intercooter
output:2870PS, 1000rpm, 12 cylinder

6.6k, 2500kVA, pf: 0.8,
insulation : F class, brushicss,

6 poles star connection

Over speed : 120%

Protection : IP-23

ground resistor : 10A continuous

7.2kV, 1250A, 40kA
Meotor spring charge opcration
7.2kV manual operation

Vacuum contractor 7.2kV, 450A

6.6/ 3kV, I10A, 381 ohm continuous
DS:100A 7.2kV, manual operation

Compressad air system
Capable of automatically starting

3 times.
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075

076

PWOgR

PWO0Y
PWI0
PWILI
PWI2

PWI3

|AAT receiver

Equipment
AYAir coniprossor

Cooling system

Fuel system

Supervisory ecntrol and
relay panel

Fire protection system
Telephone system

Alir conditioping system
Cahles and Materials

Maintenance tools

Quantily

1 set

1sct

1 set
1 sct
1 s¢l
1 sel

1 set

Closed cooling system in (wo circuit
arrangement for each engine and is
cquipped with cooling tower, jacket
water punmp and ceoler water pump.

Fuel system is consisting of main
storage tank, dry tank, oil transfes
pump and fuel oil filter and fucl

pump.

Supervisory and control panels and
ceniralized monitoring system.

Cables & sub materials for 33kY,
6.6kV and other, and cable tray

Specification
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Appendix A6-7-1 Equipment List of Ulilities

1-Liquid oxygen vaporizer

{capa: 9,000 Ne'/h)
1-Liquid nitrogen fank

{capa: 3,000Nm'/h)

MNo. Fquipment e Qy - vaceiiiialjgrj_;u__ e
UT-01  [Natural Gas Receiving Station -
Copa. 66,000 New'/h
UT-0101 {Piping with accessories i lat
UT-02 | Xir Separation PTani and Afr - - o B
Compression Plant
UT-0200  JAir Compressor Pset Type Isothermnal centrifugal compressor
Capa. : 43.6(” Nm'h
Discharge 28 kgfomt
Turndown falet guide vane
mevhanism:
Code & standard:  APL-672
Noise level: Appeox. 95d8 at {m distance from maching side.
UT-0202  |Air Pre-purification System | set
MS Adsorber with electric heater, Type: Molecular sleves 13X and aluntinum gel
UT-0203  1Cryogenic Air Separation Unit Fset  Type: Qutdoor, self-standing, packaged type,
{Cald box)
lnctuding:
1-Main Heat Exchanger
1-Sub cooler
I-Main condenser
1-Rectifier column
{Upper & Tower)
UT-0204 Vcs_scl's and Bquipment outside 1 set
Cold Box,
t-Blow down tank
1-MS silencer
1-02 blow off silencer
UT-0205  |Expansion Turbine fset  JType: Skid mounted low temperature turho expander system
Packaged single stage, radial-flow reaction type
Breaking system:  Booster compressor
Turndown Inlct variable nozzle
operation:
.UT-0206  |Cryogenic Process Pump L set
2-Liguid oxygen pump
(capa:9.000 Nmvh)
{Delivery pressure:25 kg/om’)
2-Liguid nitrogen pump
{capa:3,000 Nm'/h)
{Delivery pressure: il kglem®)
UT-H207 LOX, LIN Tark and Vaporizer 1sel  [Type: Cylindrical, horizontal, vacuum perlite insutation
1-Liguid oxygen tank
(45m")
t-Liquid nitrogen tank
{30mY
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~ No. Equipment @ speification
UT-0208 ~ |[Cooling Water System 1 et T
2-Circulation water pump
(capa; 600m'/h)
i-Heat exchanger
(Fype: plate, titanivm)
1-Water basin
I-Chemical dosing unit
UT-0209  iFiping valves and accessories ¥ set
UT-0210  |[Instruracnts I sel
UT-0211  |Electrical Equipment 1 set
UT-0221  |Air Compressor with Suction Air 3
Filter
Type Centrifugal
Capa. : 5.000Nm'h. 7 kellei'G
UT-0222 |Air Receiving Tank 1
Material: s
Type Yegtical
Capa. : 0m
UT-022)  [Hoist Crane 1
Material: Cs
Type Electric Overhead Crane
Capa. : Stons, Lift 1O m
Spani2m
UT-0224 |Piping 1 ot
UT-0225 |Electical Equipnweal 1ot
UT-0226 |Instruments 1 ot
UT-0227 [Widng Matecials 1ot

R
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o Equipmenl Qy Spevification
UTAT  |Raw Water Recelving Station | oo
and Fire Hydrant Systen
UT-1101  [Raw Water Basin |
Material: RC
Type Rectangular
Capa 3,000m"
UT-i1102 |Make-up Water Supply Pump 2
Materialk: CUCS
Type Centrifugal
Capa. : 200mvh x 40 m
UT-H03  |Fire pump 2
Material: CUCS
Type Centrifugal
Capa, 250m'h 2 85 m
UT-1104 {Jockey Pump 2
Material: crves
Type : Centrifugal
Capa. - 20m'/h x 50 m
UT-1105 [Fire Diesel Pump 1
Material, CVCs
Type Centrifugal
Capa. : 250mYh 285 m
Dicsel : Enclosure Type
Engine Automatic Electrical
Starting System
UT-1106 |Pressure Tank 1
Matertak: Cs
Type Cylindricat
| Capa. : 10m’
UT-1107 |[Hydrant With Hose Box 1ot
UT-1108 |Piping with Necessary 1ok
U1z [Waler Tveatment Station - -
lisme)
UT-1201  [ICW Heat Exchangers for EAF, 3
LF and SMP
Material: Titanium
Type : Plate, 1 pass
Capa. : 1,900 m'h
Heat transfer area @ ggq 4y
UT-1202 [Hot Water Basin [ :
Material: RC
Type : Rectangular’
Capa. : 1,300m’
UT-1203 :—%W Supply Pump for BAF and 4
Material: CI/CS
Type : Centrifugat
Capa. : 1500m%h x 55 m
UT-1204 | Diesel Pump for EAF and LE 1
Malerial: CUCS
Type Centrifugal
Capa. $,700 mi%h x 40 m
Diesel Enclosure Type
Engine : Automatic Electrical
Starting System
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No. Equipment Qty o AQM_.__‘AASE)%_EEE@M - _j_:m )
UT-1205  fHead Tank |
Material: RC
Type Cylindtical
Capa. = 300, 35m High
UT-1206 [Chemical Dosing Systea 1 set
Including:
1-Coirosion Inhibiler
1-Scale Inhibitor
1-Slime Iakibitor
1-pH Control
UT-1207 | Piping with Necessary Flot
UT-1T " |Water Treatment Station - | T
(€Cy
UT-4301  JICW Heat Exchanger for CC i _ ‘
Material); Titanium
Type - Plate, | pass
Capa. 1,363 b
Heat transfer area © g7 4yt
UT-1302 [t Water Basin 1
Mateeial: RC
Type Rectangular
: Capa. 150m’
UT-1303  [ICW Supply Pump for CC 4
Material: CUCs
Type Centrifugal
Capa. - 500m'/h x 90m
UT-1301  [Diese] Punmp for CC 1
Matedial: CuCs
Type Ceatrifugal
Capa. : 300 m¥h x 40 m
Dicsel Enclosure Type'
Cngine : Antomatic Electrical
Starting System
UT-1305 |Piping with Necessary 1ot
Accessories
UT-1306 {DCW Heat Exchangoers for CC |
Malesiak: Titanjum
Type Plate, | pass
Capa. : 1,440 mh
Heat iransfer area: 750 oy
UT-1307 [Cold Water Basin for CC i
Material: RC
Type Rectangular
. Capa. @ . 300m’
UT-1308 1DCW Supply Pump for CC 4
Spray and Mach. Cooling )
Material: CUCs
Type Centrifugal
Capa. SO0 mVh x 105 m
UT-1309  }Sedimentation Basin 1
Material: RC
Type : Rectangular
(‘apa. : 9R0m"
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No. Equipment Qy Sp\‘ciﬁcaiion o
T UTSIN0 |Stodge Remover for S T T T
Sedimeatation Basin
Material: s
Typs Gantry Crane with
Grab Rucket

UT-1311  [Studge Pump 4

Matoriak: CUCe-Ci

Type Submersible

Capa. 30m¥hx 15 m
UT-1312 0il Skimener 4

Material: Cs

Type Mop Skimmer

Capa. 10’
UT-1312  |Floating Pump 4

Material: i

Type Scom Skimmer
UT-1314  [Filter Feed Pumgp for CC 2

Materiak: CUCs

Type Centrifugal

Capa. : 1,500mh x 25m
UT-1315  |Piessure Fiker 4

Matecial: C8, Anthracite/Sand

Type Yertical

Capa. : 450m'h
UT-1316 |Backwash Blower 2 )

Material: CUcs

Type Rotary

Capa. : 15 2mYmin. x 7000mmAq.
UT-1317 {Lub. Oil Pump for Blower 3

Material: CuUCs

Type Gear / Lub. Oil Cooler

Copa. 0.5m'h x 1 kefiony
UT-1318 Backwash Pump 3

Materiak Ccres

Type Centrifugal

Cepa. : 1,370 m¥h x 25m
UT-1319 |Backwash Waler Sterage Basin 1

Material: RC

Type @ Rectangular

Capa. : 130m
UT-11320 |Backwash Water Transfer Pump 2 ‘

Material; CiCr-Cl

Type Cenirifugal

: ' Capa. * 110m'h x 20m

UT-132}  Sivdge Drying Bed 2

Material: RC

Ty Rectangular

Capa. 1Sm
UT-1322  |Sledge Pit Pump 2

Material: CUCe-Ci

Type Submersible

Capa. : 60mh x t5m
UT-1323  |Separated Oil Pil 2

Material: RC

Type : Rectangular

Capa. : om’

A6.7-5




Ne.  Bquipment Qy | o ﬁS'p_c\jiﬁcal—iTan
UT-1324  [Coagulation Tank with Agitator 1
Materiak: RC/SS
Type Rectangalar
Capa. : 5m3
UT-1325 | Thickener {
Material: RC, C8/Tar Epoxy
Type Rectangular
Center Shaft
Siudge Scraper
with Electeical Lilling
' Device
UT-1326  |Thickenes Sudge Pump 2
Material: CICr-Cl
Type Centrifugal
Capa. : SmVhx 15m
UT-1327  [Chemical Injoction facilities I ot
Material: Pl
Type Vertical
Capa. : Am’
UT-1328  |Piping with Necessary ! ot
UT-14 [Water Treatmant Stafion =2 1T T
{BRM)
UT-1401 [ECW Heat Exchangers for BRM i
Materiak: Titanium
Type Plate, 1 pass
Capa. 1,000 i
Heat transfer acea o g4 oy
UT-1402  [Hot Water Basin i
Material: RC
Type Rectangular
Capa. 250m?
UT-140%  [ICW Supply Pump for BRM 2
Materal: CiCs
Type Ceatrifugal
Capa. : 1,000m'/h x 45m
UT-1404  |Dicset Pump for BRM ]
Material; CHCS
Type : Centrifugal
Capa. = 150 m'/h x 40'm
Diesel Enclosure Type
Engine : Automatic Electrical
Starting System
UT-1405  |Chemical Dosing System ©tset
Inctuding:
{-Corrosion Inhibitor
{-Scale Inhibitor
1-Slime Inhibitor
UT-1406 J1XCW Heat Bxchangers' for BRM 1
Materiak: Titanium
Type Plate, 1 pass
Capa. : 1,200 m'/h
Heat transfer area : 43p py
UT-1407  |Cold Water Bastn for BRM 1
Material: RC
Type Rectangular
Capa. : 300m

A6.7-6



nj'_b«‘o. quipment Q'ty N ;_§[_>gciﬁcation o
UT- 1403 |DCW Supply Pump for BEM 2 T
Materiak; CciCs
Type Centrifugal
Capa. 1,200 m¥h x 45 m
UT-1409 |Sedinmentation Basin 1
Material: RC
Type Rectangelar
Capa. : 840’
UT-1410  {Sludge Remover for {
Sedimentation Basin
Material: [
Type Gantry Crane with
Grab Bucket
UT-1411  [Sludge Pump 4
Material: CHCr-CY
Type Submersible
Capa. : 0mMmx 15m
UT-1412 10l Skimmer 3
Material: 8
Type Mop Skinuner
Capa. 10m'fh
UT-1413  [Floating Pump 4
Material: <l
Type Scum Skimner
UT-1414  [Filter Feed Pump for BRM 2
Material: CLCS
Type Cenlrifugal
Capa. 1,200 mh x 25m
UT-1415 |Presswre Filter 4
Material: €8, Anthracite/Sand
Type Vertical
Capa. 380mvh
UT-1416 {Backwash Blower 2
Material; Cres
Type Rotary
. Copa. §2.6mYmin. x 7000mmAg.
UT-1417  [Lub. Oil Pump for Blower 2
Material: CIcs
Type Gear / Lub. Oi] Cooler
Capa. : 0.5mVh x 3 kelfom’
UT-1418 {Backwash Pump ?
Material: CUCS
Type : Centrifugat
. Capa. : 1,130 m¥h x 25m
UT-1419  [Backwash Water Storage Basin 1 :
Material; RC
Type : Rectanpular
Capa. 270m’
UT-1420 |Backwash Water Teansfer Pump 2
Material: Cli/Cr-C1
Type . : Centyifugal
Capa. - 100m'/h x 20mn
UT-1421 |Sludge Drying Bed 2
Matedak: RC
Type : Rectangular
Capa. : 15m°

[
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Matcrial: CiC'e-Cl
Type Submeisible
Capa. : 60m'fh x 15m
UT-1423  [Separated Oil Pie 2
Material: RC
Type Rectangular
Capa. : 9m'
LE-1424  [Coagulation Tank with Apitatar {
Matedial: RCISS
Type Reciangular
Capa. sm’
UT-1425 {Thickener 1
Material: RC, C8/Tar Fpony
Type Rectangulas
- Center Shaflt
Studge Scraper
with Blectrical Lifting
Device
UT-1426 |Thickener Sludge Pump 2
Material: CliCe-C
Type Ceatrifugal
Capa. : Smvhx 15m
UT-1427  [Chemical Injection facilities i ot
[actuding:
1-Biocide Injection
I-pR Control
1-Polymer Injection
UT-1428 |Piping with Necessary 11t
ACCOSSORiTs
UT-15  1Sca Water Intake System-{
UT-1501  [Stop Log Gate 2 st
UT-1502 |Bar Screen 1 Type Flat bar grid with rake
Capa. 25,000 m'/h
Max.meshisize:  [50mm
LFT-1503 |Rotary Screea 1 Matecial; Steel with cathadic protection
Type “Ixvem with debiis conveyer
Capa. : 25,000 m'/h
Max. headloss: 03 m
Max. meshsize:  Smm
UT-1504  [Circutation Puinp 3 Materialk: CUsus
Type Vertical, mixed fow
Copa. 12,500 m¥h
UT-1505  [Eleciric Chlosinator 1 Type: " Electrolysis
Capa; 125 kghas Ch
Material: Ti, Pt plated
UT-1506 Electrical Equipment |
Including:
t-Transformer, operation pancls,
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UT-1507  |lnsteuments 1sct
UT- 16 Se“’agﬂ Treatment Slaiion ------------- o T T
Capa. : 500m'/day
BODs Outlet 20ppm
UT-1601  [Rough Sceeen 1
Material: Cs
Type Bar Scoeen
UT-1602 |Basket H
Materiak: Ry
Type 5 Mesh
UT-1603  Diffuser for Aerated Grid { ot
Chamber
Matenial: ABS
Type {}isc
Capa. - 0.25 mYmin. x Sm
UT-1604 S;':ray Nozzle for Aerated Grit 1t
r(‘ amber )
Material: ABS
Capa. : 0.25 m¥min. x $m
UT-1805  |Gate 1 ot
Material; PVC
Type Slide Gate
UT-1606  |Grit Pump i
Material: PV
Type Air Lift
Capa. : S5mMhasSm
UT-16071 |Grid Separatar 1
Material: RC
‘ Type Rectangular
UT-1608  |Aerated Grid Chamber with i
Bafile Board i
Materiak RC, C8fTar Epovy
Type Rectangular
Capa. 6m'
UT-1609  |Comminutor 1
Material: CI/sCs
Type Control Type
‘ Capa. : 630 m'/day-3,150 m'day
UT-1610  (Flow Control Basin ] .
Material: RC
Type : Rectangular
- Capa. : 200 m*
UT-1611 |Feed Pump 2
Material: Cl
Type : Submersible
) Capa. : 24mthxSm
UT-1612  |Diffuser for Flow Control Basin 1ot
Material: ABS
Type : Disg
Capa. = 0.25 m'min.
UT-1613 [Constant Head Box {
Materialk: CSs
Type : V-Notch Weir
Capa. : 25 m'h
UT-1614  |Sludge Storage Basin 1
Materiah: RC
Type : Rectangular
Capa. 26 s’
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UT-1615  [Acration Basin 2 ST T e e
Materiak: RC
Type Rectangular
Capa. 250 m'
UT-1616 |Biffuser for Aeration Basin §lot
Material: AHS
Type Dis¢
Capa. : 0.25 m'/min.
UT-1617  |Sludge Measuring Box 1
Material: CS/Tat Epoxy
Type V-Notch Weir
Capa. 20 aV/h-60 m'h
UT-1618 {Sadimentation Basin i
Material: RC
Type Cylindrical
Capa. - 208 m'/n
UT-1619 1Siudge Return Pump 1
Material: PVC
Type Air Lift
Capa. : 0.35 mYmin, x 1.5 mAqQ
UT-1620  [Sluedge Coliector i :
Material; CSfTar Epoxy
Type Centet Shaft
With Drive Unit
UT-1621  |Speay Pump Pit 1
Material; RC
Type - Rectangalat
Capa. 20
UT-1622 |Chlosination Basin i
Matesial; RC
Type : Rectangalar
(‘.apa‘ M 52m
UT-1623  |Spray Pump I
Material: Ci
Type Submersible with
guick Discharge
Capa. : 12mYhx 1S m
UT-1624  |Blower for Acralion 2 .
Material: Ci
Type : Rotary Type f Silencer
|Capa. : 17.5 m/min. x 4,000 mmAQ
UT-1625 {Hoist H .
Materiak: cs
Type Blectrical Lifting
& Traveling
Capa. : 0.5 ton
UT-1626  |Hypochlorite Tank with Agitator i
Matesial: PE, CS/RL
Type Cylindrical
) Capa. 1 m
UT-1627  |Hypochlorite Pump 2
Materiak: PVC
Type Diaphragm
. Capa. : 3.6 Vi x 10 kplfcm?
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UT-1628 {Surface Water train off Pemp p T
Material: Ci
Type Submersible
Cepa. : 0.2mmin. x 4 m
UT-1629 |[Hoist for Chemical Storage !
T Matesial: <8
Type Electrical Lifting
& Treaveding
Capa. 0.5ton
UT-163C¢ |Piping with Necessary Vet
Accessorics
UT-1631 |Analysis Apparatus 1ot
UT-1632  |Electrical Bquipment for Water 110t
Treatmeat Station
UT-1633  {Enstruments for Water Treatment 1ot
Station
UT-1634 |Wiring Materials for Water 1ot
Trcatment Station
UT-20  |Yard piping
UT-2001 |Piping with Necessary tt | Piping Specification
Accessorics
Fluids Matedals — potective coating ctc. ]
Potable water Ductile castiron {4y Mortar tining,(0) Polycthylene steeve
Sea water Steel pipe (i) Tar epoxy, {0} Vilumea with Fiber
Waste water Steel pipe (i) Tar epoxy, {0} Vitumea with (iber
Natural gas Steel pipe
Oxygen gas Steel pipe (i) Acid cleaning
Nitrogen gas Steel pipe
Plant air Steel pipe
Industrial water  [Steel pipe
Circulation water  |Steel pipe
Note: Borted pipe will be checked necessity of cathodic profection
UT-2002  |Pipe fack and stanchion 1ot
UT-2003 |Electrical equipment 1ot
UT-2004  |Instrumentation 11lot
UT-2005 |Auxiliary equipment 1ot
UT-9RD0  [Initial Ml for Consumables T Tot
Quantity shall be of 6 Months
Opcration
UT-9500 |Spare Parls 1ot

Quantity shall be of 2 years
operation
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Appendix A6-8-1 Equipment List of Maintenance Shop

No. Eauipment Q'ty Main Specification
MSOI Maintenance shop
MSOY | Machine shop
MS6111 | Lathe t | Center distance : 1m
With accessories
MS0112 | Lathe | Center distance :1.5m
With accessories
MS0113 | Lathe H Center distance :3m
With accessorics
MS$0114 | Milting machine 1 Verticat type
MSOI1S Slotting machine 1 Maximum stroke : 280mm
MS0116 | Shaping machine i Maximum stroke : 700min
MS80117 | Horizontal boring machine 1 Floor type
| I Spindle size : @ 110mm
MS0118 | Radial drilling machine 1 Drilling capacity : 30mm
MSO 12 | Overhaul and assembling shop
MS0121 | Horizontal hydraulic press I Capacity : 200t
MS0122 Teélilig equipment for hydraulic parts I
MS0123 | Surface plate i Surface size : 1,500%3,000mm
MSGB , S(eel frame shop
MS013 1 Bending roller machine 1 3 roll type
M50132 Ubrighl drilling machine 1 Drilling capacity : 40mm
MSoI 33 Surface plate 1 Surface size : 1,500x3,000mm
MS0134 | MIG welding machine 1 Input AC work current : 300A
MS$0135 | TIG \5'elaing machine 1 Input AC work curcent : 200A
MS0136 | AC welder 10 | Input AC work current : 300A
MSO014 | Electrical & instrumental repair shop
MS0141 | Winding machine i Repairing capacity: 100kW for DC
1 200kW for AC
MS0142 | Electrical testing equipment 1 set | AC motor test panel
DC motor test panél
Dielectric withstand tester
MS0143 | Weight for catibration i set
MS0144 | Heat instruments inspection ! set | Black body furnace

temperature range : 1,000 - 2,000T
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No. Equipment Qty Main Specification

MS0145 | Meter inspection Iset | Pen oscillograph recorder

Standard voltage clectric current sousce
Weight type pressure tester

MS015 ] Car repair shop

MS0151 | High pressure washing machine
MS0152 | Double ended grinder

MS0153 | Bench drill

MS$0154 | Journal jacks

High temperature type
Grinding wheel size : 255mm
Drilling capacity : 22mm

| J U,

Lifling capacity : 10t
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MSO015

MSO151
MS0I52
MS0153

MSOL54

Equipment

1.Qy

Main Sg_gciﬁcalion .

T

Meter inspection

Car repair shop

THigh pressure washing machine
Double ended grinder

Bench drill

tournal jacks

1 set

Pen oscillograph recorder

Weight type pressure tester

Phigh temperature type
Girinding wheel size 0 255mm

Drilling capacity : 22mm

Lifling capacity : 10t

Standard voliage clectric current source
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Appendix A6-9-1

Equipment List of Analysis and Inspection Facilities

Equipment

'ty Specification

12| Analysis Center

JAbrasive Cut-off Machine

Vacuum

JQuick Analysis

Automatic Sample Preparalion Equipment for

Pouble Head Pedestal Grinding Machine

[Double Head Pedestal Belt Grinder |

Fluorescent X-Ray Analyzer

| |inductively Coupled Plasma Analyzer

|Direct Reading Batance

Orsat Gas Analysis Apparatus |

. jwith data processing unit
with data processing unit and x-ray

protection e

...................................................................................

P S P PR P PP PP . T T T T P Y T T P PT T L TR SO T R PP T P ETYPL L IFLE P PR

..... l ype

Electronic Reading Balance

Shakers of Separated Funnel ..

Capacity: 200g
Readability: 0.tmg

-

Weighing capa: 2800g x 2 sets,
e 200g X 1set

Water Bath

Drying Oven

Sand Bath (Hot Plate} =~ il

Propeller stiring type -

Muffle Furnace

Electrically heated type

Annular Electric Fugnace ]

Magnelic Stirrer

Pure Water Making Apparatus

|Temp.: Max, 1200C

Reverse & one -way revolution drive

Distillation capa: 1.8 Vh

Draft Chamber

fon Regenerator SRR

Normal flow rate: 504
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_Equipmeat

RN
0102

0108

0121

0126

Atm Analysis (‘cer

BROCEENTL Y BNAPRVRINS

DUk
o1 p
RIAEEN &
Q120

122 1
0123
0124 |1
0125

T PR T T

o fRUICK ANBIYSIS e
_.9..'..93..
8104,
D103,
0196,
0107,

Fleoreseent X-Ray Analyzer

 |Nitrogen and Oxygen Determinator
Inductively Coupled Plasma Analyzer
2 {Gas Chromatograph
3 |Orsat Gas Analysis Apparatus L

Dircct Reading Balance

Electronic Reading Balance

Sha

Wmcr Bﬁlh
Mufile Furnace
Magnetic Stirrer

Draft Chamber

Auionmuo ‘nmph pr pamlmn Equipment i'or

Double limd Pedestal (‘rmdmg M’\Lhmc
Double Head Pedestal Belt Grinder 4
Disk Vibrating Mill ]
Pust Coltectar for Grindstone | .

Vicuum Emission Spectrometer B

Carbon and Sulphur Determinator

Sand Bath (““‘ P‘*"‘C)
Annular Electric h""f‘cc .
Pum Wdtcr M'lkmg Apparatus"_n_”__‘__‘_”__‘__“_” L

fon Regencrator

Equipment List of Analysis and Inspection Facilities

B R P At (TTTRPATS

Teee Df S L T T R N R PP TR FL R TR EE TR T ICRPYS PO TEPTTELTSETTE

N LR

IO RN

Temp.:

Spcci fication

Wetemting type

with data processing unit

with data processing unit and x-ray

Junker's type ) . s

Capacity: 200g

Rmd.iblhly 0 lmg

Weighing capa: 280{}g X 2 scls,
L00g x Fset

Propcller stirein _ .

Temp. range: 40 to 360°C

Electrically heated type
Max. 1200°7C

Reverse & one -way revolution drive
Distillation capa: 1.8 Vn
Nonsat {low rate: 50 Vh 7
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Equipment

Specification

.................

.................

!me;facral Tenszomneler for oll .

APEMEICT s

e hiOISture TeSler A R R R T A P L TR T T T Y PP TP RNTN Y T

OIICOntcmA"alw
- JWater Bath for Viscosimeter o}

3 KCentrifuge -

L Gl R

Water Testing Meter e o

Cloud and Pour Poml Apparfg}ly_g._,_'

5 |Dropping Point Tester

Sample Transporiation System for }-AF CC LF

9!.@5?:..%1!9_.?9!!.?!!1&{!999 Ww.‘:.s

3 Laboratbry Furniture

M}.?EE!.'?.!I‘?RE?’... e

Onc-way reversible compressed air

carrier type

Material Tesling Center

Horlzontal Band ‘iaw

Abrasnc Cul-ofl' Machme _

|Welder for Bending Tes

MOURLINE PIESS e

|Electric Fumnace for Weldability Test |

Tensile Testing Machine

SU]’f‘lCB Gnnder

(for bcndmg test, tcnsﬂeiest)
rema Ca‘lbrated TeSt BlOCk R N P

Shore Hardness Tcsier

Bnnell Hardness Tesler

Universal ’I‘eslmg Machme

.{Dial gauge type .

Vertical, hydraulic loading type
Capacity: Max. 30 tons

Rockwell Hardness Tester
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Water Testing Meter

SRR s S

) jCalibrated Test Block

Brinell Hardness Tester

JEquipment

A0 Content Analyzer .

- IWater Bath for V

3 |Intesfaciad Tensionmeter for oil
5 [Cloud and Pour Point Apparatus .

6 [Dropping Point Tester

Sample Transportation System for EAF CC, LY

- {Waste Water Treatmeat Installation |
Glass aed Polyethyleae Wares
haboratory Foviteee
JAutomatic Voltage Regalator 4

Miseellancous

Matenal Testing Center

Horizontal Bapd Saw 1
Abesive Cut-off Machipne -}

JWelder for Bending Test |

Tensile Testing Machine

Universal Testing Machine

(for bending test tensife tes)

Shore Hardness Tester R

Rockwell Hardness Tester

Iscosuncter

R e T O T R R T T TP

Polishing Machine e

Surface Grinder

Etectric Fuenace for Weldability Test

carfier lype 7

Capacity: Max. 50 tons Full

Specification

One-way reversible compressed air

_.Automatic type

Vertical, hydraulie loading type

Capacity: Max. S0 tons

AG.9-2
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NO.- qupmcnt

Specification

0214, 'ChafP)' Impact Tester | s

Univeisal Pro;ector I

...................................................................

Optical Metallogmphtc M:croscope
7. {Dark Room qupmem

Jaw Crusher

Capacrty‘Oksfm

................................................................................

Rotary ! Grmd

‘Disk

’iie\er Shaker

Bnquetle Prc,ss

Sample Mlxer N

' |Refractory Cutimg Machmt,

 |Refractory Drilling Maching

.................

_ Incremem Reduciton lnstrument

SP"C"“@“ Moummg Pfess

Sqqarc sieve type

..........................................................

. |Max, load: 50 tons

Vertical optical axistype

|Capacity: Max. 5000 Kg

) |Refractory Grinding Machine

1SO Type Drum Testing Machine

Furnace for Refractoriness Test

Refractoriness Tester under Load

Compression Testing Equipment |

Tumblertester ]

Thermal Conductwuy Tester

Mlsccllaneous

Permeability Apparates
7 |Optical Pyromewr

N Thermal Expansmn Tester

I lot
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Appendix A6-10-1

Equipment List of Intra-works Transportation Facilities

No. Eouipment Q'ty Specification
TRO1 Transportation cq.uipmenl
TRO10Y | Crawler cranc with lifling magnet 2 Crane capacity  :35t .
Lifting magnet : !,300mm type
TROL102 | Crawler shovel 4 Bucket capacity  :2m’
TR0O103 | Wheel shovel 6 Bucket capacity : 1.5m’
TRO104 | Forklift 2 Capacity : 1.5¢
TRO105 | Dump truck 10 | Capacity ;144
TRO106 | Flat body truck 2 | Capacity D11t
TRO107 | Semi-trailer truck 2 | Capacity : 30t
TRO108 [ Self-loading shug pot carrier 2 Capacity 1601
TRO109 | Power breaker ] Crawler type, own-weight about 20t
TRO110 | Bulldozer I | Own-weight about 16¢
TROL11 | Crane truck 2 41 capacity with 2t crane
TRO112 { Doublecab truck 5 It capacity with 6 persons
TRO113 | Truck weighing station 3 50t truck scale
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Appendix A6-12-1  Foundation and Bueilding List

Summary 'Table 6-12- 1

Foundation lists Table 6-12- 2 through Table 6-12-11
Building lists ‘Table 6-12-12 through Tablc 6-12-22
Land 'pre paration Table 6-12-23
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