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Table 5-1 Design Condition of FGD Units

Design Condition
Ttem Unit part 1I part 111
for 1 Unit
1. Capacity of Power Plant My 110 500
2. FGD Process - Wet-~Limestone- Wet-Limestone-
Gypsum Gypsum
3. | Total Cas Flow Rate m*/h, wet 521,000 2,127,000
(530,000)" (2,300,000)"
FGD Inlet Flue Gas Rate " 417,000 2,127,000
: (440,000)" (2,300,000)"
L;.
4. | Inlet Flue Gas Temperature °C 190 170
5. | Inlet Flue Gas Composition
11,0 voll 13.0 13.4
0, volZ 8.0 7.5
50, (as 0,261 & Dry base) | mg/m’s, dry 4,840 4,840
HF " y | mgim¥, dry 94 .6 94.7
HCL ¢ " y | mgimn, dry 19.1 19.1
505 ( " y | mgim’n, dry 48.4 48.8
6. i S0, Removal Efficiency z 70 (91)*" 85
7. | bust Concentration
Outlet of the Existing EP | mgfm®, dry- <100
" 8. | Absorbent - Limestone
Purity Z 961 or more
Grain Size ¢ mm 22.5 - B8O
9. Gypsuﬁ To be discarded To be used as the
' material of
gypsum board
10. | Outlet Flue Gas Temperature oé' 100
&t the Inlet of the Stack
i1, 16l Concentration in Make-up
Water mg /¢ 27

*  Flue gas flow rate in (
¥%  Figure in {
GGH leakage.

._38-'_

} is the normal value,
) shows the value with consideration of the duct by-passing and




Tahle 5-2 DesignPerformance of FGD Units

Design Performance
Item Unit part TT pare 111
for 1 Unit
1. Capacity of Power Plant MW 110 500
2. | Gas Flow Rate : m’nfh, wet 417,000 2,127,000
3. | Inlet Gas Condition _
Temperature °C | 190 170
$0, (as 0,87 & Dry base) mg /mn 4,840 4,840
*$05 ( " ) mg fm’H 48.4 48.4
Diist Load ) mg[nPN _ 100 100
4. | Outlet Gas Condition
Temperature °c 100. : 100
50, (as 0,=6% & Dry base) mg, fin’x 1,452 726
S0, ( n } mg fm’n 24 : 24
Dust Load _ mg fm°N, dry 40 40
5. S0,, Removal Efficiency Z 70 . 85
‘6. | Ca/S (Injected Ca/Treated §) - 1.06 1.06
7. | Draft Loss of FGD Plamt nmAQ 230 230
8. | Gypsum Slurry t!h. _ _ 4.27 22.73
Remarks: The value with the * mark is the assumption with 12 of the SO3 conversion rate

in the boiler (furnace), and it is necessary to measure the actual 50,
concentration in flue gas at the definite design stage in order to consider
the prevention measures from corrosion condition of the flue gas line (ie:
inner surface of flue gas duct and GGH elements.)
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Table -4 Specification of Major Equipment for
FGD System of Melnik Power Station
(1/9)
Equipment Specification

{ Part II }
II - 1 Absorbing System

1) Absorber

2)

3)

4)

3)

6)

7)

8)

Number

Type

Dia. x Height
Capacity

Absorber Recirculation Pump
Number
Type
Capacity
Head
Motor

Absorber Bleed Pump
Number
Type
Capacity
Head
Motor

Agitator for Absorber Recir. Tank
Number

Type
Motor

Oxidation Agitator on Absorber
Number
‘Type
Motor

Oxidation Air Blower (Common for 2 Units)
Number
Type -
Capacity
Head
Motor

Slurry Holding Tank (Common for &4 Units)
Numbex '

Type
Capacity

Slurry Holding Tank
Transfer Pump (Common for &4 Units)
Number
Capacity
Head
Motor

1 x 4 Units

Spray Tower

$ 8.0 mx H 22.5 m
440,000 m3x/h

& x 4 Units
Centrifugal
30 m?*/min
20 m

145 kW

4 + 4 Stand-by
Centrifugal
0.55 m*/min

15 m

45 kW

2 x 4 Units
Horizontal Axial Propeller
30 kW

3 x & Units
Horizontal Axial Propeller
30 kW

2 + 1 Stand-by
Rotary Blower
22 m*/min

0.6 kg/cmg
110 kW

1
Vertical Cylinder
1,770 m®

1 + 1 Stand-by
Centrifugal

13 m¥/min

23 m

75 k¥




(2/9})

Equipment

Specification

9)

10)

1

IiT

1)

1)

2)

3

4)

8)

Absorber Area Drain Pit
{Common for 2 Units)
Number
Type
Capacity

Absorber Area Drain Pump
{(Common for 2 Units)
Number
Type
Capacity
Head
Motor

Emergency Head Tank
Number
Type
Capacity

2 Gypsum Recovery System

Centrifuge (Comon for 4 Units)
Number '
Capacity (as dry Gypsum)
Motor

Centrifuge Filtrate Pit
{Common for 4 Units)
Number
‘Type
Capacity

Centrifuge Filtrate Pump
(Common for 4 Units)-

Number

Type

Capacity

Head

Motor
Blow Down Tank (Common for # Units)
Number :
Type
Capacity

Blow Down Pump {Common for 4 Units)
Number
Type
. Capacity
Head

1 x 2 Units
Underground Concrete Pit
22 m®

1 x 2 Units
Centrifugal
2.4 m*/min
20 m

15 kW

1 + 4 Units
Vertical Cylinder
5 m?

4 + 1 Stand-by
1,200 kg/h/batch
160 kW

1
Vertical Cylinder
88 m?

1 + 1 Stand-by
Centrifugal
2.7 m*/min

38 m

30 kW

1
Vertical Cylinder
1.2 m?

1 + 1 Stand-by
Centrifugal
0.01 m*/min

20 m




(3/9)

Equipment

Specification

11-3 .Draft System

1) Boost Up Fan
Number
Type
Capacity
Head
Motor

2) Flue Gas Reheating System
Number

Type

Capacity
Motor

3) Bypass Damper
Number
Type
Material

4) Inlet Isolation Damper
Number

Type
Material

5) Qutlet Isolation Damper
Number
Type
Material

II - 4 Auxiliary System

1) Make-up Water Pump (Common for 4 Units)

Number :
Type

Capacity

Head

Motor

2) Air Compressor (Common for 2 Units)

Number
Type
Capacity
Pressure
Motor

1 x 4 Units
Axial Flow
13,700 m*/min
270 mmAg

700 kW

1 x 4 Units

Rotary Regenerative type
Gas to Gas Heat Exchanger
5.0 x 10% Kcal/h

5 kW

1 x 4 Units
Multi Louver
Corten

1 x 4 Units
Multi Louver
Carbon Steel

1 x 4 Units
Multi Louver
Corten

1+ 1 Stand-by
Centrifugal
2.3 m*/min

20 m

15 kW

2 + 1 Stand-by
Reciprocating
50 ms/H

7 kg/cm’g

90 kW




(419)

Equipment

Specification

[ Part III ]
III - 1 Absorbing System

1) Absorber
Number
Type
Dia. x Reight
Capacity

2) Absorber Recirculation Pump
Number
Type
Capacity
Head
Motor

3) Absorber Bleed Pum
Number
Type
Capacity
Head
Motor

4) Agitator for Absorber Recir. Tank
Number
Type
Motor

5) Oxidation Agitator on Absorber
Number
Type
‘Hotor

6) Oxidation Air Blower
Number
Type
Capacity
Head
Motor

7} Slurry Holding Tank
Number
Type
Capacity

8) Slurry Holding Tank
Transfer Pump
Number
Type
Capacity
Head
Motor

1

Spray Tower

$ 18.1 mx H 24.8 m
2,300,000m/h

8
Centrifugal
74 m®/min
2l m

390 kW

1 + 1 Stand-by
Centrifugal
7.9 m3/min

28 m

37 kv

6
Horizontal Axial Propeller
30 kW

8
Horizonta}l Axial Propeller
30 kW

1 + 1 Stand-by
Rotary Blower
220 m/min

0.6 kg/cm’g
310 k¥

1
Vertical Cylinder
2,200 md

1
Centrifugal
4.3 m*fmin
23 m

30 kW

,..43,,




(5/9)

Equipment

Specification

9) Absorber Area Drain Pit
Number '
Type
Capacity

10) Absorber Area Drain Pit Pump
Number
Type
Capacity
Head
Motor

11) Emergency Head Tank
Number
Type
Capacity

III - 2 Gypsum Recovery System

1) Centrifuge
Number
Capacity (as dry Gypsum)
Motor

2) Centrifuge Filtrate Pit
Humber
Type
Capacity

3) Centrifuge Filtrate Pump
Number
Type
Capacity
Head
Motor

4) Blow Down Tank
Number
Type
Capacity

8) Blow Down Pump
Number
Type
Capacity
Head

1
Underground Concrete Pit
100 m*

1
Centrifugal
5.5 m*/min
20 m

55 kW

1
Vertical Cylinder
22 md

5 + 1 Stand-by
1,200 kg/h/batch
160 kW

1
Vertical Cylinder
147 m?

1 + 1 Stand-by
Centrifugal
4.9 m¥/min

3 m

55 kW

1
Vertical Cylinder
1.2 w°

1+ 1 Stand-by
Centrifugal
0.1 m*/min

20 m

._.,44.4.




(6/9)

Equipment Specification
IIT -~ 3 Draft System
1) Boost Up Fan
Number 2 :
Type Axial Flow
Capacity 34,200 m’s/h
Head 290 mmAg
Motor 1,570 kW
2) Flue gas Reheating System
Number 2
Type Rotary Regenerative type
Gas to Gas Heat Exchanger
Capacity 17.3 x 10% kcal/h
Motor 22 kw
3) Bypass Damper
Number 1
Type Multi Louver
Material Corten
4) Inlet Isolation Damper
Number Z
Type Multi Louver
Material

5) OQutlet Isolation Damper
Number
Type
Material

IIT - 4 Auxiliary

1) Make-up Water Pump
‘ Number '
Type
Capacity
Head
Motor

2) Air Compressor
Number
Type
Capacity
Pressure
Motor

Carbon Steel

2
Multi Louver
Corten

1 + 1 Stand-by
Centrifugal
2.3 m*/min

20 m

15 kW

1 + 1 Stand-by
Reciprocating
150 m*n/h

.7 kglem’g

170 kW




(719)

Equipment. Specification
[ Common for Parts II and III]
C - 1 Limestone Preparation System
1) Limestone Siro
Number 1
Type Vertical Cylinder
Capacity 200 m’

2)

3)

4

S)

6)

7)

8)

9)

10)

Limestone Crusher
Number
Type
Capacity
Motor

Crushed Limestone Siro
Number
Type
Capacity (for Par IIfPart III)

Limestone Mill
Number
Type
GCapacity
Motor

Limestone Slurry Tank
Number

Type
Capacity (for Part II/Part ITI)

Limestone Feeder
‘Number .
Capacity (for Part II/Part IIT)

Limestone Feeder
Number
Type
Capacity (for Part II/Part III)

Limestone Siurry Pump
Number
Type _
Capacity (for Part II/Part III)
‘Head '

bump pit
Number
Type
Capacity

Limestone Storage Yard

Number
Capacity

1 4+ 1 Stand-by
Hammer Type
24.0 tfh

130 kW

A
Vertical Cylinder
78 m3/%0 m’

2 + 1 Stand-by
Wet type Ball Mill

13.7 t/h
550 kW
2

Vertical Cylinder
190 m*/320 m®

2
10.3 t/h / 13.7 tfh

1
Belt type
10.3 tf/h [ 13.7 tih

2 - .
Submerged

0. 3m¥/min / 1.5 m3/min
26 m

1
Underground Concrete Pit
380 m’

1
30 mx 25 m

H46_




(8/9) -

Equipment Specification
C - 2 Gypsum Recovery System

1) Gypsum Storage Silo
Number 2 Units
Type Vertical Cylinder
Capacity $ 17.0mx B 25 m {3,000

tons)
2) Gypsum Conveyor (from Centrifuge
to Gypsum Storage Silo)

Number 4
Type Belt type
Capacity 108 t/h

3) Reclimer (Inside the 5ilo)
Number 2
Type Screw type
Capacity 500 t/h

4) Gypsum Conveyor (for Discharge)
Number 2
Type Belt type
Capacity 450 t/h

- 3 Auxiliary System

1) Make-up Water Tank
Number 1
Type Vertical Cylinder
Capacity 280 m®

- 4 Waste Water Treatment System

1) Waste Water Storage Pit
Number 1
Type Concrete Basin
Capacity 300 w’

2) Adjustment Coagulation Pit
Number 1
Type Concrete Basin
Capacity ¢ m

3) Sedimentation Pit
Number 1
Type Concrete Basin
Capacity 60 m’

4) Neutralization Pit
Number 1
Type Concrete Basin
Capacity 10 w°

5) Sludge Thickner
Number 1
Capacity 0.4 m’/h




(319

Equipment Specification
C - 5 Electrical System
1) FGD Transformer (110 kV Incoming)
Number 2 Units
Capacity of Windings 5 Tap
Rated Voltage 110 kv / 6 kV
Capacity 35 MVA
2) Disconnecting Switch
Number 25 sets
Rated Veoltage 110 kv

3) Switchgears
Rated Voltage (M/C [ P/C [ MCC)

4) Battery
Number
Rated Voltage
Capacity

5) Charger
Number

Type
Capacity

C - & Control & Instrumentation

1) Control Desk
Number

Type
CRT (Cathode Ray Tube)

2) Controller
Type

3) Relay Panels
Type

4) CVCF (Constant Voltage
. Constant Freguency)
‘Number
Type .
Capacity

7.2 [ 0.415 | 0.415 kV

5 sets
0.1 kV
500 AH J 10 A

5 sets
Thyristor Rectifier
50 kVA

5

Steel Plate Desk Type
1 CRT for each Desk

self-standing Steel Plated
Digital Controller

Self-standing Steel Plated
Hard-wired Type

5
Thyristor Inverter Type
25 kVA

.._48-_
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Start Cormand for

Arsorbirg System

+Control air pressure is romal
= Relivant axiliary machines are rorml

( ro alarm ) . .
| J

| l

Mosorber Bleed Pusp | START Oidation Air Blower | START Limestore Slurry Puip | START

R !

l_TJ

Recovery Water Pump START
!
Lirestone Feeder START
!
Msorber Lower Recircuration Pum | START
|
Mosorber Widdle Recircuration Pump | START
|
Kosorber Hisher Recircuration Purp | START

l

P-4

Fig. 8-2 FLOW CHART OF START UP PROCEDURE (1/2)



°Control air pressiure is normul by
*Relivant axiliary machines are ronml Start Commard for
{ m trip, ro alam ) braft System
| o
LT
G Seal Air Fan | START GGH START
BUF |sw
O Bypass Derper | | (Ror PartIl)
Mist Eliminator | START
¥ashing
= Control air pressuve is normal . Start Commend for Gypsum
*Relivant axiliary machires are rorm! : Processing System
( m trip, mo alam’)
i_'__“_1 |

L__I__J

faste C&weve_r SINT |

Centrifuge |START

|

FINISH

FLOW CHART OF START UP PROCEDURE (2/2)



Fig. 8 "3 FLOW CHART OF SHUT DOWN PROCEDURE

(SHORT T

ERM STOP MODE)

Step Command for o
Praft System
|
|
Hist Eliminator se
Rashing
FD Byress Donper | OFEN | (Por PartIN)
! B
B UF STP
{
1 ) Step Comrend for (AT
Kosorbirg System
6 ¢ H s
Arsorber Higher Recircuration Pump | STOP
l Aosorber Lower Recircuration Pum | STOP
" | Msorber Middle Recircuration Pup | STIP
I Stop Camend for Gyp=um T
Processing System
Limestore Feeder | STIP
Centrifuge | 3P
¥aste Convever | STP
FINtSH
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Calculation of Tariff
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