Journal of the Korean Society of Marine Engineering, Vol. 39, No. 9 pp. 967~972, 2015 ISSN 2234-7925 (Print)
J. Korean Soc. of Marine Engineering (JKOSME) ISSN 2234-8352 (Online)
http://dx.doi.org/10.5916/jkosme.2015.39.9.967 Original Paper

AL Flo|rE e AH7|FA A|&H B4Ry e FHLo it A

A . AAd? . QAT

RELY

=
A=
(Received October 6, 2015 ; Revised November 16, 2015 ; Accepted November 30, 2015)

A study of the hybrid electric drive generating mode in naval ships
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Abstract: Because of recent interests in energy conservation and prevention of environmental pollution, research related to these
topics is increasing. The U.S. Navy has started to study the HED (hybrid electric drive) system in order to improve the
COGAG propulsion system's fuel efficiency in AEGIS destroyers. (This ship's fuel consumption is 40% of the total fuel con-
sumption of the U.S. Navy.) In addition, the Korean Navy is considering applications of the HED system in AEGIS destroyers.
The purpose of this study is to analyze the U.S.A.'s HED system and to simulate its generating mode energy saving rate using
LabVIEW. The results confirmed that the fuel savings are about 700 kg/h.
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Figure 1: COGAG propulsion system (DDG-51)
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Table 1: Specification of propulsion system

Name Value
Maximum Ship Speed 31.4 knots
Maximum Shaft Speed 168 RPM

MRG Ratio 21.1765:1
Gas Turbine RPM 3600 RPM
Shaft Length 17 ft

Propeller CPP (5 Blade)
SSS Clutch yes
MRG Efficiency 97.5%
Driveline Efficiency 93.3%

Table 1914 MRGE Main Reduction Gear®|™, SSS
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Figure 2: SFC Curve of LM2500 (Engine)
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Figure 3: SFC Curve of AG9140 (Generator)
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Figure 4: DDG-51 class speed-time profile

Table 2: DDG-51 Class propulsion mode
Description
1 Gas turbine on

Propulsion mode
Trail Shaft Mode

Split Plant Mode 2 Gas turbine on, respectively

Full Plant Mode 4 Gas turbine on
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Figure 6: Total required shaft propulsion power by ship speed
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Figure 12: Fuel savings according to EM generation
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Figure 14: Gas turbines fuel consumption in 31 knots
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