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Life cycle cost analysis of marine gas turbine

LIU Ziyuan', JIANG Gang
The 92228 Unit of PLA, Beijing 100072, China

Abstract: [ Objectives ] The marine gas turbine is an important piece of marine power equipment, and its de-
velopment is characterized by great difficulty, long cycle and high cost. Thus, the cost-effectiveness is a signi-
ficant evaluation indicator. As such, it is significant to estimate the major life cycle cost of marine gas turbines
based on their dominant technical indicators and parameters, as well as to further evaluate their full life-cycle
economy during the early proposal stage. [ Methods ] The technical indicators, physical parameters and cost
data of typical marine power equipment are collected to build a development cost model and purchase price es-
timation model which are validated against existing data. At the same time, combined with the cost character-
istics of the operation and maintenance stages, a main life cycle cost analysis framework and estimation model
are established. [ Results ] The development cost and purchase price models achieve high accuracy with an
error less than 5%, while the estimation method for operation and maintenance is plausible and easy to apply to
real work. [ Conclusions ] Validation against the available data shows that these analytical framework and es-
timation models are applicable and feasible. This paper proposes effective approaches to support economic
analysis in the marine gas turbine proposal stage.

Key words: marine gas turbine; life cycle cost; research and development cost; purchase price; cost estim-
ation
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Table 1 Data on development cost of marine gas turbine (normalized)

LiERs) FEHLE W% SRR S WUE FEM % BRI/ Tkl 3

A 0.8333 0.8162 0.8375 0.8675 0.909 1 05148

B 10000 03099 0250 0 10000 10000 03010

c 0.666 7 10000 10000 0.847 4 0.9848 10000
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Table 2 Simplified data on development cost of marine gas

turbine (normalized)

Liths) FENL IR FE Tk 2
A 0.680 1 0.660 5 0.5148
0.3099 0.2500 0.3010

C 0.666 7 0.834 5 1.000 0
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Table 3 Verification of development cost estimation model

M W THIME RE RZE 5%
A 05148 05148 0 0.00
B 03010 03008  —0.0002 -0.07
C 1.0000 09998  —0.0002 -0.02
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Table 4 Data on purchase price of marine gas turbine ~ (normalized)

75 itlsy TERLAEAR P SFC PR F N T w ik
1 LM2500 1969 0.575 6 0.651 6 0.677 2 0.567 8 0.109 1 0.958 9 0.1561 0.558 5
2 LM2500+ 1998 0.706 4 0.617 6 0.778 9 0.692 4 0.109 1 0.904 0 0.1749 0.6340
3 LM6000PC 1997 1.000 0 0.575 1 1.000 0 1.000 0 0.109 1 0.833 1 0.2729 1.000 0
4 501-KF5 1986 0.098 4 0.878 2 0.354 4 0.126 0 0.430 3 0.980 6 0.0379 0.243 0
5 Spey SMIA 1980 0.298 3 0.685 6 0.649 1 0.470 7 0.158 2 0.7749 0.8505 0.445 3
6 THM1304-11 1999 0.262 0 0.7819 0.378 9 0.395 6 0.260 6 0.889 1 0.3007 0.298 1
7 FT8 Marine 1990 0.5829 0.6317 0.659 6 0.671 8 0.109 1 0.840 0 0.2873 0.693 6
8 ST6L-794 1976 0.014 1 1.000 0 0.245 6 0.0253 1.000 0 0.953 1 0.0035 0.046 4
9 STI8A 1995 0.0459 0.798 9 0.491 2 0.064 5 0.5727 0.920 0 0.0117 0.086 8
10 ST40 1999 0.094 5 0.7309 0.593 0 0.112 1 0.450 8 0.933 7 0.0175 0.132 1
11 MT-30 2001 0.842 1 0.609 1 0.842 1 0.941 4 0.100 0 0.853 7 0.2333 0.955 5
12 SGT-500 1998 0.397 7 0.7479 0.421 1 0.754 6 0.109 1 0.745 1 1.0000 0.3842
13 TF40 1976 0.069 8 0.8725 0.298 2 0.101 8 0.466 7 0.977 1 0.0201 0.086 8
14 TF50 1998 0.089 0 0.804 5 0.347 4 0.109 9 0.484 8 1.000 0 0.0237 0.132 1
15 UGT 15000 1988 0.396 0 0.682 7 0.701 8 0.589 4 0.160 6 0.803 4 0.3006 0.555 5
16 LM2500+G4 2005 0.826 3 0.614 7 0.842 1 0.749 8 0.109 1 0.9394 0.1749 0.924 5
17 Spey SMIC 1987 0.421 1 0.651 6 0.768 4 0.538 5 0.166 7 0.835 4 0.8564 0.483 0
18 LM1600 1987 0.3349 0.662 9 0.750 9 0.3810 0.212 1 0.894 9 0.1242 0.445 3
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Table 5 Pearson's correlation coefficients of each variable of purchase price ( normalized )
P SFC PR F N T w ik
P 1.000
SFC -0.851 1.000
NR 0.858 —0.933 1.000
F 0.948 —0.833 0.789 1.000
-0.761 0.890 -0.728 -0.834 1.000
—0.386 0.479 —0.411 —0.627 0.563 1.000
w 0.220 —0.321 0.202 0.462 —0.505 -0.832 1.000
ik 0.978 ~0.856 0.875 0.938 -0.775 —0.425 0.233 1.000
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Table 7 Significance test of univariate least square method
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Fig. 2 Fitting results of two models
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Table 8 Comparison of prediction errors of three estimation models
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