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ABSTRACT

Arleigh Burke(DDG-51) and Sejong warship are AEGIS destroyer of US Navy and Korea Navy. These are
designed to make more than 30knots by applying a COGAG(COmbined Gas turbine And Gas turbine) system.
However, the gas turbine(LM2500) in this system has a low SFC (Specific Fuel Consumption) when the warship
operated low speed. So, many kinds of companies are researching the HED(Hybrid Electric Drive) system to
improve this problem. The purpose of this paper is to analyze the HED system and simulate by Sejong warship
data. Serveral methods were used for that purpose. More specifically, the equipment modeling are employed for
regression analysis by LabVIEW. As a result, it was found that the warship installed HED system could cut their
fuel bills by as much as about 80,000,000won per year.
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Table 1. DDG-51 ships specification by flight

QERul R | FERIAA | S=Y | CHArE
Flight 1 8,422t 346 | DDG-51~71
Flight II 9,033t Ll\ﬁ 00 346 | DDG-72~78
Flight TIA| 9,217t 366 | DDG-79~118
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Fig. 3. The propulsion system of AEGIS
Table 2. AEGIS destroyer specification
No. Name Value
1 Maximum Ship Speed 31.4 knots
2 Maximum Shaft Speed 168 RPM
3 MRG Ratio 21.1765:1
4 Gas Turbine RPM 3600 RPM
5 Gas Turbine Power 25MW
6 Propeller CPP(5 Blade)
7 SSS Clutch Yes
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Fig. 4. DDG-51 operating profile
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Fig. 6. AGI140(RR 501-K34) fuel efficiency curve
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44 | 6.6 1,181 1,339.2 0.8272 1108.8

89 1939 1,361 3,223.7 0.5171 1668.1

17.1 | 96.7 2,031 9,546.2 0.3446 3292
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Table 4. Split plant mode
= G/T 1tHE | ShA[ZHE
20 | SFC |dEamEf

kW) | (2/kwh) | (2/h)

SN EREEETSES

KTS)| (%) | (RPM)

54 | 319 1,196 2,709.2 0.8218 22289

80 | 581 1,194 2,524 0.8557 2161.3

11.7 | 96.3 1,205 2,918.7 0.7887 2303.8

14.1 | 99.8 1,348 42182 0.6473 2732.6

17.1 | 99.7 1,658 7,017 0.4954 3478.8

202 | 99.9 1,964 11,3653 | 0.4054 4611.4

23.3 | 100.2 2,370 19,112.2 | 0.3445 6587.9

27.1 11003 | 2,738 31,4521 | 03014 9486.9

28.9 11004 | 2,955 41,5584 | 0.2843 11821.9

293 11004 | 2982 41,7083 | 0.8405 11857.9

Table 5. Full plant mode
E  |GT 10| S AlZHE
204 SFC |H
(kW) (2 [kWh) (2 /h)

s | x| |7|msEe

KTS)| (%) | (RPM)

20.2 | 100.1 1,970 12,209.8 0.532 6501.9

2321023 2,283 19,302.6 | 0.4302 8309.8

27.1 11004 | 2,680 294382 | 03729 10986.1

29.7 1100.6 | 3,086 50,049.8 | 0.3202 16036.4

31.6 | 1004 | 3,570 759145 | 0.2888 21939.3
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Fig. 15. The operation profile of warship
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