


- Cement Deep Mixing (CDM) introduction 
- Effort to reduce burden on the environment in CDM method 
- Our vessels with Vessel Hybrid Energy System introduction 
- Component of the Work Vessel Hybrid Energy System 
- Automated Generator Start - Stop System 
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Cyclic work process 

Positioning Penetration 

Bottom Processing 

Extraction Reaching Bottom 

Positioning Penetration 

Reaching Bottom 

Bottom Processing 

Extraction 

 
• A method of deep mixing soil 

stabilization 
• Mixing soft soil and 

stabilization agent 
• KOKAKU : CDM work vessel 
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HYBRID ENERGY SYSTEM 
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Use of Natural Energy Construction Industry in Japan 
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• “黄鶴” = “Yellow Crane” 
• CEMENT DEEP MIXING VESSEL 
• SPECIFICATIONS 

• Length : 70m (230 ft.) 
• Width : 32m (105 ft.) 
• Draft : 4.5m (15 ft.) 
• Tower : 61m (200 ft.) 
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• Improve area : 5.5m2 (59 ft.2) 
• Improve depth : 52m (171 ft.) 
• Torque : 7.5 ton-m 
    (54,233 lb.-ft.) 
• Axis : 4 
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H YB RID  E NE RGY S YS TE M ON KOKA KU 

Distribution equipment 
Hoist winch electric 
 power regeneration system 

Solar and wind power generation system 

Cogeneration system 

Integrated 
generator controller 

Parallel operation 

Fuel reforming unit 

運転画面 

初期値 

終  了 

自動発停システム運転中 

区 間 深 度 （ｍ） 稼働台数（台） 
-10.00   5.00 ～ 2 
-20.00 -10.00 ～ 3 
-30.00 -20.00 ～ 4 
-40.00 -30.00 ～ 5 
-50.00 -40.00 ～ 4 

区 間 深 度 （ｍ） 稼働台数（台） 
-60.00 -50.00 ～ 5 

-60.00 ～ 
～ 
～ 
～ 

稼働発電機の優先順位 
G2 ＞ G3 ＞ G4 ＞ G5 ＞ G6 ＞ ＞ 

運転準備確認 

発電機状態 
（ACB投入信号） 

運転可能信号 

総電力量 
９９９９ ｋW 

１号機 ３号機 ２号機 ４号機 ５号機 ６号機 ７号機 １０号機 

運転 運転 運転 休止 停止 停止 休止 仮運転 

有 有 有 有 有 無 無 無 Automated generator 
start-stop system  
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• “鶴隆” = “Prosperous Crane” 
• Pile driving vessel 
• SPECIFICATIONS 

• Length : 76m (249 ft.) 
• Width : 30m (98 ft.) 
• Draft : 6m (20 ft.) 
• Jib Length : 59m  
• Load rating :600ton 
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• Leader length : 80m (263 ft.) 
• Leader tilt angle : ±25° 
• Pile load rating :100ton 
• Pile diameter : Φ0.6 to 2.5m 
   (Φ2 to 8 ft.)  
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H YB RID  E NE RGY S YS TE M ON KA KURYU 

Winch drum 

Axis power output 

Generator 

Power controller 

Battery 

• Lights 
• PCs 
• Low voltage equipments 

and so on 

Solar Panel 





Problem
s 

Automatic operation of the parallel running 
generators according to power demand 

Number of a generators required in a peak load 

Load monitoring 
Operating generators 
Past method 

Great burden for operators 

Portable Generators Integrated generator controller 

800KVA : 5units 
400KVA : 1unit 

Breakthrough 
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Cyclic work process 

Positioning Penetration 

Bottom Processing 

Extraction Reaching Bottom 

Positioning Penetration 

Reaching Bottom 

Bottom Processing 

Extraction 

The load increases sharply  
even at a shallow depth 

Instantaneous 
power 

Time 

Electricity 
Consumption 

The load changes greatly 
 during construction work 

Features 
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Switching of number of parallel running generators by 
ground depths 

Estimation of load changes 
in boring 

Safety 

Operation diagram 
Power demand 

Depth（ｍ） 

Generation 
capacity 

-20 

Number of 
generators 

２ 

３ 

４ 

５ 

Possible to set operation based 
on safety 

CONTROL P LA N 

-30 -40 -50 -40 -30 -20 

Instantaneous 
power 

Penetration Extraction Bottom 
Efficiency 

WODCON XXI 25 



START 

Depth
? 

Number 
of Units
① 

Section 
① 

Section
② 

Section 
③ 

Section 
Ｘ 

END 

YES 

NO System 
Stop? 

Number 
of Units
② 

Number 
of Units 
③ 

Number 
of Units 

N 

Initial Settings 

Section① 
(e.g. 

-5m~-10m) 

Number of running units
① 

(e.g.2units) 

Section② Number of Units② 

Section③ Number of Units③ 

・ 
・ 
・ 

・ 
・ 
・ 

SectionＸ Number of Units N 

Tendency of the load variation 

Decision of number of running generators 
by depths 
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With             

Test site  ：Tokyo Bay in 2011 
Test method：The fuel consumption (L/kWh) of the hybrid energy system unit 
             was compared with the conventional power unit.     
        

Short pile             

Long pile             

Trace of the tip             

Time             

Without            
System             

-20m             
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0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45

Short Pile Long Pile

Fuel consumption comparison per  
power output  (In average of 8 columns)              

Result 

0.354             
0.426             

0.315             0.329             

16.9% 
improved             

4.2% 
improved           

Total reduction of CO2 was 5%       

L/kWh             

Remark 

・Improvement varies with 
conditions  
・ Economic effects of CO2 
reduction and improved fuel 
economy    
     

: With             : Without             

Future prospects 

To consider the configuration of the 
maximum  effect while ensuring safety.    
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Toshiyuki Hori (保利 敏之) 
SHINKO CONSTRUCTION Co., ltd. 

 
The World Dredging Congress and Exposition XXI 

The Hyatt Regency Miami  
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