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Table 8.1-1 (1) FGD Plants Construction Cost for Part it

Unit: x 10%US$
Iten boreion | porvion | Towel
1 Absdfber System 4,423 9,600 14,023
2 'Limesgone Slurry Supply 31 3,133 3,164
System
3 | Gypsum Dewatering & Recovery 1,446 4,213 5,659
System
4 | praft System 12,258 11,154 23,412
5 Miscellaneous 39 1,010 1,049
6 Air Supply System 0 241 241
7 | Electrical System 0 5,449 5,449
8 | Control System 14,154 0 14,154
9] | [Equipment Cost] 32,351 34,800 67,151
10 | Transportation 0 2,013 2,013
11 Construction 1,368 5,371 6,739
12 | Civil Work 1,391 10,062 11,453
13 | Modification of Existing 0 5,051 5,051
Facilities
14 | spare Parts 1,345 0 1,345
15 Start-up & Commiséioning 1,368 0 1,368
16 . | Import Tax 0 4,858 4,858
[17] | [Direct Construction Cost} 37,823 62,155 99,978
18 | Engineering Fee 5,000 0 5,000
9 Contingency 1,891 3,109 5,000
20 | Administration Fee 0 5,000 5,000
{21] [:otal.constiuction]. 44,714 70,264 114,978
No£e' (1) Spare Parts Equipment Cost Q_ZZ

(2) Import Tax
(3} FEngineering Fee
(4) Contingency

LT T

(5) Administration Fee:

Foreign Portion x 151
Direct Construction Cost x- 5%

_Direct Construction Cost x 5%

Direct Construction Cost x 5%




Table 8.1-1 (2) FGD Plants Gonstruction Cost for Part 1l

Unit: x 10%°US$

vl Ierr A B

1 Absorber System 5,293 9,911 15,204

2 | Limestone Slurry Supply &7 2,791 2,838
System

3 | Gypsum Dewatering & Recovery 1,578 4,804 6,382
System

4 Draft System 17,357 13,447 30,804

5 | Miscellaneous 47 878 925

6 Air Supply System 0 233 233

7 Electrical System ] 6,016 6,016

8 Control System 7,765 0 7,765

(9] | [Equipment Cost] 32,087 38,080 70,167

10 Transportation 0 2,106 2,106

11 Construction 1,430 5,612 7,042

12 Givil Work 1,966 11,025 12,991

13 Modification of Existing 0 544 544

Facilities

14 Spére Parts 1,407 0 1,407

15 | Start-up & Commissioning 1,430 0 1,430

16 Import Tax | 0 4,812 4,812

[17] { [Direct Gonstruction Cost] 38,320 62,179 100,499

i8 Engineering Fee 5,025 0 5,025

19 Contingency 1,916 3,109 5,025

20 | Administration Fee 0 5,025 5,025

[21] | [Total Construction] 45,261 70,313 115,574

Note (1) Spare Parts t Equipment Cost x 2%

(2} Import Tax t
(3) Engineering Fee :
(4} Contingency

(5) Administration Fee:

Foreign Portion x 152

Direct Construction Cost x 5%
Direct Construction Cost x 5Z
Direct Construction Cost x 5%
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Table 8.5-1 Operation Cost for FGD Plants

Part II
Ttem Quantity Unit Price An?ual Goét
{Per gear) (k#s/Unit) (x10° ki¥s[Year)

1. CaC0y (961} 46,526 (Tonns) | 130 6,048
2. Electric Power 30,486 (MWh) 477 14,542
3, Make-up Water 574,153 (Tonns) 0.54 310
4. By-product Disposal 77,756 118 9,175
5. Steam 30,486 (Tonns) 125 3,811

[Sub-total] [33,886]
6. Labor Cost 30.5. (man-year) - 2,275
7. Maintenace Cost - - 95,323

[Grand total] {131,984
8. Cost/kWh 0.059 (kis/kwh)
Part 11T

Trem Quantity Unit Price Annual Cost
(Per Year) (kts/Unit) | (x10% kis/Year)

1. CaC0y (961} 54,713 (Tonns} 130 7,113
2. Electric Power 30,163 (MWh} 436 13,151
3. Make-up Water 455,736 (Tonns) 0,54 246
4. Steam 13,404 (Tonns) 125 1,676

[Sub-total ] [22,186]
5. Labor Cost 20.5 ({man-year) - 1,533
6. Maintenace Cost - - .96,319

[Grand total] [120,058]
7. Cost/kWh 0.90537 (k&s/kWh)

Note 1. All of prices are based on July, 1992.

2. Carolific value of coal is £0 be 3,620'kcallkg (Air Dry base).

3. Sulphur content of coal is to be 1,52 (Diy base).

4. Capacity factor is assumed to be 581 for Pﬁrt II (5,081 hr. operation
at full load) and 511 for Part III (4,468 hr. operation at full load)}.

5, Maintenance Cost: 3% of Direct Construction Cost

8—8
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Start Commend for
Mbsorbirg System

» Control air pressure is nomal
«Reiivant axiliary machires are normal

( ro alarm )

[

| | B

Sbsorber Bleed Pup | START | [ Oxidation Air Blower | START | | Limestone Slurry R | START

\_];J

Recovery V-iater Pmp START
;
Limestone Feeder START
l
Hsorber Lover Recircuration Pump | START
b
Hosorber Middle Reciruration Purp | START
! |
Josorber Higher Reci rouration Puro | START

l

Fig. 9. 1-2 FLOW CHART OF START UP PROCEDURE (/0



«Control air pressure s nomal
= Relivartt axiliary machines are normal

{ m trip, mo alam }

|

Start Commend for
Draft System

|

o Seal Air Fan

STIART

l

l_._l,_J

BUF START
FOD Bypass Danper | (LOGE
Hist Eliminator | START

¥ashing :

* Control air pressure is mrmal
+Relivant axiliary machires are normsl

( no trip, m alam)

T "

(For PartI)

Start Commend for Gypsum
Processing System

I_l_l

¥aste Corveyer | START
Centrifuge |[START

|

FIN!SH

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



Step Conreryl for (RT
Draft System
1 ‘ '
Hist Eliminator s
Kashirg
FO Bypass Damer | 0N | (For PartIl)
BUF Se
I .
| Step Comend for | GT
Mrsorbing System
6 6 H s
Aosorber Higher Recircuration Pnp | STOP
1- #osorber Lower Recircuration Pup | STOP
Mosorber Riddle Recireuration Pump | STOP
l Step Camend for Oypsim | CRT
Processing System
Limestore Feeder | STP .
Centrifuge | -STP
Waste Corveyer | STEP
FINISH

Fig. 8. 1-3 FLOW CHART OF SHUT DOWN: PROICE_DURE
(SHORT TEAM STOP MODE)
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[Part 1}, Case of Maximum Construction Cost]

Tabie 10.1-5 Calculation of Tari#
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