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Research and development of ‘“Junlan” large depth fully electric drive

assembled cutter suction dredger
CHEN Jiuxiao"*, LIU Rongzhen'
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2. Tianjin Key Laboratory of Dredging Engineering Technology for Enterprises, Tianjin 300457 China)

Abstract: In response to the serious sedimentation in dredging projects of rivers, lakes, and reservoirs in
China, as well as the high construction cost and low environmental protection performance of traditional cutter
suction dredgers, the development of the “Junlan” large depth fully electric drive assembled cutter suction dredger
is carried out. The overall layout, main dimensions, power configuration, connection devices, and intelligent control
system of the ship are studied. Diesel and shore electric dual power drive are used, and the construction cost of
pure shore electric drive is reduced by 66. 7%, while reducing carbon emissions. The cutter, underwater pump,
and cabin pump are driven by variable frequency motors, which intelligently control the speed of the mud pump
and cutter to increase suction concentration and reduce construction costs. Equipped with independently developed
high-efficiency mud pump and cutter system, the conveying efficiency is increased by more than 10%. The cutter
is adopted a thin slice design, and the excavation efficiency is increased by more than 15%. The “Junlan” is
successfully achieved the design and construction of a fully electric drive assembled cutter suction dredger with a
depth of 25 m, and achieves significant effect in construction cost control, environmental protection performance,

excavation efficiency, and suction efficiency.
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Tab.1 Parameters of IHC Company’s Beaver series cutter suction dredger

AR BRSO RITE RN/ vt B e L %] TR MR B

ik m m m m 27K /m m HRmm  TIR/AW  TPR/AW TPR/AW O WE/AN B /kg
Beaver30  16.5 12.40 4.50 1.35 0.85 6 300 294 30 250 25 160
Beaver40  20.5 13.41 5.72 1.51 1.05 8 400 483 55 409 40 240
Beaverd5 26.6 16.96 6.99 2.01 1.25 10 450 895 110 764 57 360
Beaver50 33.0  22.65 7.87 2.44 1.50 14 500 1350 170 1258 90 500
Beaver65 58.0  43.50 12.44 2.97 1.90 18 650 2 819 700 1 706 240 1 500
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Tab.2 Parameters of DAMEN Company’s CSD series cutter suction dredger

S BRK/m K/m B /m BR/m B2k /m 2% m R EA/mm BIITIFRAW R AW MRS /KN
CSD250  19.0 11.5 4.20 1.5 0.90 6 250 30 254 50
CSD350  26.0 16.5 6. 00 1.5 0. 80 9 350 55 447 50
CSD450  30.8 19.8 6.90 2.0 1.20 12 450 110 970 75
CSD500  38.5 25.5 7.95 2.0 1.05 14 500 180 954 120
CSD650  61.2 49.3  10.50 2.8 1.65 18 650 700 1 825 270
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Fig. 1 Assembly of hull floating box
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Fig.2 Ship general layout



<14 - K oiE L A2

2025 %

B3 A= 4RR
Fig.3 3D rendering of ship
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Fig.4 Comparison of characteristic curves of mud pumps
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Fig. 5 3D rendering of connecting device
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