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Abstract

Design optimisation generally necessitates a tool of assessing the economics of designs. This
paper proposes a method of assessing the economics of marine electric generating systems.
The pay back period(PBP) and the net present valuve(NPV) of the investment for a desig-
ned project are properly converted into a economic index.

The mechanical factors dominating the easiness in operating the system are also assessed
and quantified to form a index which eventually is added to the economic index producing
a comprehensive economic index. The method has been tested on a design example and it’s
validity has been shown.
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Table 1 Basic powering system for 320,000 DWT
class ore carrier

Items Description
1. Main engine type Hyundai-B&W 7S80MC
MCR & rpm 31,920 BHP at 77 rpm
NCR & rpm 29,050 BHP at 74.6 rpm
2. Propeller type fixed pitch propeller
Number of blade four(4)
out dia. 9,500 mm
Materials Ni-Al-Bc
3. Propeller shaft #790 dia, 9670 mm length
Intermediate shaft #685 dia, 10,000 mm length
4. Diesel generator two sets of each 800 kw
(plus 1 set option)
5. cooling system conventional sea water cooling
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Zstn F719 w717t E o] &% Hold — FHRF: 204
BEME Ax5l PR F L2 WYL FHEE —fEMLERLE 2008 /4
A3Ee) HdulE FHYE A=A O B — T :8%
U dge Aganst 1 3y A%, A% — kb, R 5o £M E/MESE 5%
Aol &3 Lo st — ¥ : USD 120/ton
—E# AACH M USD 1,150/ton
43 SREHE —tlold B MM : USD 1,000/ton
2+ Az e AAMAEH ) G5 AEE AHEE) —HfESE 2 WM B (maintenance cost)
At} tjold E#: USD 15/KW/4E
Table 2 Cost evaluations for marine electric generating systems
toms — Cases without TCS with TCS/PTI Remarks
Description T 1 (DG) 206 | 3(TG) | 406 | 5(6) | 6(TG)
MAIN Shaft power(BHP) 29,050 30,024 29,050 29,050 30,024 29,050
ENGINE speed (rpm) 746 746 74.6 746 74.6 74.6
(HYUND- SFOC(g/BHP .h)+3% 1323 1328 132.3 1276 127.9 127.6
Al-B&W F.0. consumtion(t/y) 18,460 19,140 18,460 17,79 18,430 17,790
7S80MC F.0. cost(USD/Y) 2,215,200 2,296,800 2,215,200 2,134,800 2,211,600 2,134,800
cyl.L.O. constfy) 139 144 139 139 144 139
cyl.L.O. cost(USD/Y) 159,850 165,600 159,850 159,850 165,600 159,850
price of TCS/PTI{USD) - - ~ 753,300 753,300 753,300
ELEC. layout El.power(KW) 800 900 800 800 900 800
GENER- EL.power prod’n(KW) 640 630 670 640 630 670
ATOR price of gen.sys(USD) 426,000 1,272,500 747,000 426,000 755,000 747,000
mainternance cost(USD) 12,825 450 2,400 12,825 450 2,400
F.0. consumtion(t/y) 657 - - 657 - -
F.O. cost(USD/Y) 78,840 - - 78,840 - -
L.O. consumtion(t/y) 44 - - 44 - -
L.O. cost(USD/Y) 4,400 - - 4,400 - -
) stand-by Ties. Gen. Layout 800KW —2 SETS(EL.producers not in operation)
EXHGAS | Exhgas . outkg/h) 190000 | 193000 100000 190,000 193000 | 190,000 {T/Citurto
ECONOMI Exh.gas temp.aft T/C(C) 239 239 239 239 239 239 |-charger
-ZER Feed water temp.(C) 60 90 90 60 60 90
(under sat.steam(kg/h, kgfcm?) 2000, 6 2000, 6 900, 5.5 2000, 6 2000, 6 900, 5.5
1S.0. S/H steam(Skgjcm?® 225C) - - 4,400kg/h - - 4,400kg/h
condit low press steam(2kg/cm®) - - 1,200kg/h - - 1,200kg/h
-ion) price of ECONO.sys(USD) 95,000 95,000 560,000 95,000 95,000 560,000
AUX. Evap.capacity(kg/h) 3,000 3,000 9,000 3,000 3,000 9,000
BOILER sat, steam press(kg/cm?) 6 6 8.5 6 6 85
SYSTEM price of AUX.BLR(USD) 149,000 149,000 293,800 149,000 149,000 293,800
SUMMARY | total init. invest(USD) 670,000 1,516,500 1,600,800 1,423,300 1,752,300 | 2,354,100
init.invest.differ.(USD) (base) | (846,500) (930,800 (753,300) | (1082300) | (1684100)
(A) mainternance cost(USD/Y) 12,825 450 2,400 12,82 450 2,400
B) FO. &L.0. cost(USD/Y) 2,458,290 2462400 | 2,375,050 | 2,377,890 | 2377200 | 2,294,650
(A)+(B)USD/Y) 2471115 | 2462850 | 23774501 2390715 2,377,650 | 2,297,050
SAVE (USE}Y) (base) 8,265 93,665 80,400 93,465 174,065

1. k3 TCS/PTI, Elec. generator, Exh.gas economizer, Aux.boiler system¢] 7}Z-2 2, B, #l% A BFE
2 BE dAvrl X3E SRl MMMELEE 19949 597 ET e Aed

2. Main engines Main enginef§ system ol % ol %202 A Hgges Fd J&o EEhA @t

3. Fuel ol L.C.V.:9,600 Kcal/Kg.
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PBP3# NPV g 41&3ln o8 oz 33
A Aojg PBPA|4 3 NPVASE Faioh
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Table 3 #ihe) ERAE M HN

CASES H#y | CASE 5| EEEE 12ig SK
o E X 1 2 3 4 5 6 | HEXE 1 2 3 4 5 6
wigel W A= 5 9 8 5 8 7 10 50] 9 | 8| 50| 8| 70
RfE W BHERE 5 9 7 5 8 7 9 451 81| 63 45) 72| 63
a8 55 6 10 7 5 9 6 8 43| 80| 56| 40| 72| 48
Wzt B 8 10 7 8 10 7 7 56| 70| 49} 56| 70| 49
g = 4 9 | 10 4 8 9 6 24 | 54| 60| 24| 48| 54
28 AR 4 9110 4 8 9 5 201 45| 50| 20{ 40| 45
234, B0l Pas amkiEy SR 6 9 7 5 8 6 5 30| 45| 35} 25| 40| 30
HREE( R AT 8 10 6 7 9 6 4 32| 40| 24| 28| 36| 24
34 305 | 505 | 417 | 288 | 458 | 383
Table 4 Evaluations of marine electric generating systems
. without TCS with TCS/PTI
Items Description case 2SG) | case ATG) | case 4DG) | case 5(5G) | case 6(TG) Remarks

1==89%, 20.91 17.88 34.56 19.48
PBP oo 20311709 173117049 347749 19967049 | Item factor;2

PBP =j4=(Ji) 10 3.1 2 8 2.6
NPV [=5%, N=20| —721,900 +481,270 +458,790 +326,760 +940,070 Item factor;l

NPV=)4(Si) 5 2.1 2.2 2.5 1

Mechanical SAHF 501 417 288 458 383
Factor | MFAZX(T) 1 26 5 19 32 ltem factor;1

FHHANAASF 16 7.8 9.2 12.4 6.8

Ji+Si+Ti)
4 ZF & 4+ 5 2 3 4 1

KEEMPEHCE B30% 19 19934 27
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2 ok, EMES] IHRAT MIERER L W
MR 713 B AL2A oL #iog 3
of. 19)9] EFXEEL 4 MIHBRR7) £
Bo} 293 WSS #RE O)2 st Mk,
M, Ry 2 ARES MRAYN EMEY
RAZ #ZolE M&E(dFA)or 3t PBP, NPV
&g 7A.

21t} Table 39] 7l 84 H7HPF ARR
Zr AXg 3 71EH A2 AFE A A3FANA
Hold & &3t

Zt AAgedd g PBP A4, NPV X 2 7l&
HQ AT H07 FHEFREATE L&A

ol A e HAFERE /1Y 5 BEKES
(£ 6) &, £#] TCS/PTIE A&l Hoir
BA7E MAX e o] MAHJY FE7 i
2zsled Bl wolu} &§we AaIst 2
2 e A3y ALY ZeFd ool
448 7E FEYo] TEHozE FHHJT

(R 6)e =#d 8L TL Zol7] H3td
Elolr Z3-2= #x|(Turbo compound system)$}
=& A GAx)(Power take in system)& zE 2=
N dAgiARFol RE ® M 7 H T EHK
of E#2] w7712 8 ol &3t wi7IvkA ol ku}
o)A #7]8 AAsld Elojr ¢AH7E FEA
7 28778 ggste BEEA FAA 4 BHAR
wAy) dELgE AgMIE FFIE Aolch

olol e HriAze v dAse Hrirdd
g gdetd 4 Yk Frpds(de] £9), dike
e, 2golae 59 4PA xS wef thE AAE
dom zt 71719 BFAH L AREY BT
AR A &g B3 wot AT AEE
3% dart Ao B3 Ao #9371 It
A2 HET mEd dades Wxe FAFHAY
AE7} F7 solof & FHolth

6.#% M

foME REEERN JHsd AT & AE
M2 FFAAE F7hdezA
—o7A Fbed FH ANES 4HEA F

—zb F o] EUKHIRI(PBP) 2 MBEMNPV)E 42
3}

— 2} %o g PBPgt % NPV 2zt 2 A7)

HgA, ZeH

7} YRR 2 xSt
-2} @] Age HeAe FHesle oA
NEHRA2ES O BEEE ¥ H5E &%
A4g ¥o39 ol X533ty
—z} #EEd g PBPA4, NPVAIF 2 7&
HaixrEy fog FRAAY FNAAFE
Azxse s Qo
o] gHgEH S AFSstal dAe] ME BES
BHHE Y8 B A AARNA BeHeln
2% AAAAYIL ABE AT +F TS BA
zth 3 g Wy 729 ¥ EE
B}l B3k F7px9 FAH FFgo] 2
arzizt 4ARFoz wdyy vleH ok i
Bri7l 2gHoz ool nr} A& FHHIL
A4g AFsa o
2 oAetel wiwe] AdA FHLojMel FAAHS
Eol7] st AXE e A9 ByiA
b, AlLE, 79 Yok Foll #3 AEEL HA
ol 38 B3l st Py Bk AFAAHR
Agg g2¥ gar) o
o] Aty g Mubg k4t HAdNE HEd
& 9en © ol el s gAd ALEd
F Ae Wyes g SIANE £ AL Aoloh
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