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6.0 TECHNICAL COMPONENTS 

6.1 Intellectual property - TRL 
6.1.1 The Jupiter core technology, utilizing an Archimedes screw 

(helical turbine or helical screw) is the basis of our 
deployment technology. 

6.1.2 Currently TRL 6, TRL 9 Post deployment. 
6.1.3 Patents: 

6.1.3.1 Allowed: 
6.1.3.1.1 Canada (to be issued under patent # 

2,807,876, pending registration) 
6.1.3.2 Issued: 

6.1.3.2.1 United States 
6.1.3.2.2 European Union 
6.1.3.2.3 Australia 
6.1.3.2.4 China 
6.1.3.2.5 Korea 
6.1.3.2.6 New Zealand 
6.1.3.2.7 Philippines  
6.1.3.2.8 South Africa 
6.1.3.2.9 Japan 
6.1.3.2.10 Mexico  

6.2 Component descriptions 
6.2.1 Outdrive 

6.2.1.1 Function 
The outdrive configuration applies the Jupiter 
technology in a fashion analogous to marine 
outboard motors facilitating the attachment of the 
helical turbine to the transom of an existing barge 
hull, a modular barge hull or a special purpose 
hull. 
The rotating components, including the generator 
are all located in a swing arm which pivots on the 
transom bracket. 
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Feathering is achieved by trimming the outdrive 
up from its 30 degree operating angle (where the 
turbine achieves its maximum efficiency), or by 

tilting the unit so the turbine is clear of the water. 

 

6.2.1.1.1 Outdrive drawing  
 

6.2.1.2 Mounting 
6.2.1.2.1 The transom bracket mounts to a steel 

transom plate and, if required, for existing 
barges, an external load spreading 
structure.  

6.2.1.2.2 Mounting and in particular any load 
spreading structure is to be determined in 
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conjunction with a qualified marine 
surveyor, naval engineer or architect and 
the prime consultant Hatch, Inc. 
 
 

6.2.1.3 Bearings 
Bearings are off the shelf guide and thrust 
bearings installed in an on the water serviceable 
bearing block and split bearing configuration. 

6.2.1.4 Power transmission 
6.2.1.4.1 A rotating shaft connects the main 

bearing block and shaft to the belt drive. 
6.2.1.4.2 A synchronous belt drive system 

facilitates adjustment of the gear ratio 
between the turbine and the generator. 

6.2.1.4.3 A hydraulic service brake and 
mechanical service lock are provided to 
prevent shaft rotation during servicing. 

6.2.1.5 Hydraulic tilt/trim 
6.2.1.5.1 Standard marine hydraulics are used to 

provide ‘trim’ adjustment between 32 
degrees down (maximum operating angle) 
and 0 degrees; ‘lift’ adjustment from 0 
degrees to 30 degrees up angle facilitates 
service, anchor load reduction if required, 
dry-docking or beaching. 

6.2.1.5.2 Environmentally friendly hydraulic fluid 
will be used. 

6.2.2 Turbines 
The helical turbines are constructed of a composite shaft 
mated to composite turbine blade sections and chemically 
bonded into a single unit. 
Outdrives are fitted in pairs with counter rotating turbines 
to facilitate load balancing.  The 3200 mm diameter 
turbines (phase 1A) have a capacity rating of 150 kW each. 
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In phase 1B these turbines will be replaced with 5500 mm 
diameter with a capacity rating of 500 kW each. The actual 
generators have a capacity rating of 500 kW in all phases 
and will be operated at reduced capacity in phase 1A. 
 
Phase Turbine 

capacity 
rating (each) 

Total 
turbine 

capacity 
rating 

Generator 
capacity 

rating 
(each) 

Total 
generator 
capacity 

rating 
1A 150 kW 300 kW 500 kW 1 MW 
1B 500 kW 1 MW 500 kW 1 MW 
2 500 kW 2 MW 500 kW 2 MW 
3 500 kW 2 MW 500 kW 2 MW 

 
The capacity factor for all phases is 30%, reflecting the 
periodic tidal flow. See 11.4 & 11.5. 
 
6.2.2.1 3200 mm turbine & 5500 mm turbine rotation 

Under load (2.1 TSR) 

Flow 
rate M/s 

Annual 
hours of 

flow 

RPM  3.2 m 
turbine   2.1 

TSR 

RPM  5.5 m 
turbine      2.1 

TSR 
               

-   
         

20.67  0 0 
             

0.1  
       

119.67  
                           

1.3  
                          

0.7  
             

0.2  
       

141.67  
                           

2.5  
                          

1.5  
             

0.3  
       

215.83  
                           

3.8  
                          

2.2  
             

0.4  
       

198.67  
                           

5.0  
                          

2.9  
             

0.5  
       

183.17  
                           

6.3  
                          

3.6  
             

0.6  
       

176.67  
                           

7.5  
                          

4.4  
             

0.7  
       

179.00  
                           

8.8  
                          

5.1  
             

0.8  
       

185.00  
                        

10.0  
                          

5.8  
             

0.9  
       

177.17  
                        

11.3  
                          

6.6  
             

1.0  
       

189.00  
                        

12.5  
                          

7.3  
             

1.1  
       

185.17  
                        

13.8  
                          

8.0  
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1.2  

       
191.33  

                        
15.0  

                          
8.8  

             
1.3  

       
205.00  

                        
16.3  

                          
9.5  

             
1.4  

       
204.00  

                        
17.5  

                       
10.2  

             
1.5  

       
213.17  

                        
18.8  

                       
10.9  

             
1.6  

       
243.17  

                        
20.1  

                       
11.7  

             
1.7  

       
257.83  

                        
21.3  

                       
12.4  

             
1.8  

       
270.83  

                        
22.6  

                       
13.1  

             
1.9  

       
274.50  

                        
23.8  

                       
13.9  

             
2.0  

       
282.83  

                        
25.1  

                       
14.6  

             
2.1  

       
288.00  

                        
26.3  

                       
15.3  

             
2.2  

       
290.00  

                        
27.6  

                       
16.0  

             
2.3  

       
302.83  

                        
28.8  

                       
16.8  

             
2.4  

       
305.33  

                        
30.1  

                       
17.5  

             
2.5  

       
291.67  

                        
31.3  

                       
18.2  

             
2.6  

       
278.67  

                        
32.6  

                       
19.0  

             
2.7  

       
271.33  

                        
33.8  

                       
19.7  

             
2.8  

       
239.33  

                        
35.1  

                       
20.4  

             
2.9  

       
228.00  

                        
36.3  

                       
21.1  

             
3.0  

       
220.17  

                        
37.6  

                       
21.9  

             
3.1  

       
195.33  

                        
38.9  

                       
22.6  

             
3.2  

       
200.33  

                        
40.1  

                       
23.3  

             
3.3  

       
185.50  

                        
41.4  

                       
24.1  

             
3.4  

       
179.17  

                        
42.6  

                       
24.8  

             
3.5  

       
175.67  

                        
43.9  

                       
25.5  

             
3.6  

       
159.17  

                        
45.1  

                       
26.3  

             
3.7  

       
145.67  

                        
46.4  

                       
27.0  

             
3.8  

       
114.33  

                        
47.6  

                       
27.7  

             
3.9  

         
96.00  

                        
48.9  

                       
28.4  

             
4.0  

         
82.00  

                        
50.1  

                       
29.2  

             
4.1  

         
69.00  

                        
51.4  

                       
29.9  

             
4.2  

         
62.67  

                        
52.6  

                       
30.6  



 18

             
4.3  

         
57.27  

                        
53.9  

                       
31.4  

             
4.4  

         
50.33  

                        
55.1  

                       
32.1  

             
4.5  

         
47.00  

                        
56.4  

                       
32.8  

             
4.6  

         
42.00  

                        
57.7  

                       
33.5  

             
4.7  

         
31.00  

                        
58.9  

                       
34.3  

             
4.8  

         
26.67  

                        
60.2  

                       
35.0  

             
4.9  

         
10.50  

                        
61.4  

                       
35.7  

             
5.0  

           
0.50  

                        
62.7  

                       
36.5  

 
6.2.3 Generator 

6.2.3.1 2 X 500 kW @ 60RPM permanent magnet 
variable speed generators 400 VAC, one per 
outdrive are mounted above the drive shaft. 
Enerset PMG 500PH or equal. The same 
generator is used in all phases, operating at 
reduced capacity in phase 1A.  
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6.2.3.2 Generator specification 
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6.2.4 Power conversion 
6.2.4.1 The 400VAC generators feed into a hull mounted 

rectifier/inverter/transformer to transmit 13.6 kV 
AC power ready to be fed into the grid. 

 
6.2.5 Anchoring buoy and cable riser 

6.2.5.1 NB: As a preferred alternate the anchor pivot and 
cable riser may be incorporated into a hull section. 

6.2.5.2 Body 
6.2.5.2.1 Typical of Buoy construction, a circular 

composite or steel float with 4 hawser holes 
and associated fairleads and bollards. 

6.2.5.2.2 Non rotating anchor and cable body 
6.2.5.2.3 Central cable hole feeds submarine 

cable(s) through a parallel bus and into a 
rotating barge connection. 

6.2.5.2.4 Slew bearing transition from non-rotating 
anchor and cable riser body to rotating 
mooring and service connection. 

6.2.5.2.5 Buoy drawings 
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6.2.5.3 Anchoring hawser 
6.2.5.3.1 600mm reinforced to 200% of single 

anchor load. 
6.2.5.3.2 Fairleads and bollards as required. 

6.2.5.4 Cable riser 
6.2.5.4.1 Composite wall.  
6.2.5.4.2 Minimum cable capacity 3 X 15 kVA 

cables. 
6.2.5.4.3 Cable clamps & bus with disconnect. 

6.2.5.5 Rotating barge connection 
6.2.5.5.1 4 Conductor rotating interface sized as 

per final engineering drawings. 
6.2.5.5.2 Disconnect at barge and buoy ends. 
6.2.5.5.3 Quick connect plug at buoy end. 
6.2.5.5.4 Cable clamps and cable carrier.  

6.2.6 Submarine cable 
6.2.6.1 3C/4.0-15 KV 133% submarine cable. 
6.2.6.2 Additional armouring 35M each end. 

6.2.7 Hull 
6.2.7.1 TBD based on availability. 
6.2.7.2 Standard barge hull; steel; additional bracing as 

required. 
6.2.7.3 Hull/buoy design facilitates ease of installation 

and maintenance with surface connections.  
6.2.8 Safety equipment 

6.2.8.1 All safety equipment required by regulations to be 
provided. 

6.2.9 Environmental monitoring equipment 
A full suite of monitoring equipment will be provided as 
noted in the Draft Environmental Monitoring Plan. 
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6.3 Performance characteristics 
6.3.1 3200 mm turbine (150 kW each, 300 kW total) 

6.3.1.1 Generator performance 

Turbine: Jupiter 3200 X4.5   
# of turbines 2    

Diameter 
     
10.50  Feet 

             
3.20  M 

Turns  
       
4.50     

Area  
     
13.82  M2 for calculation  

Efficiencies (100% if N/A):    
Turbine   40.00%   
External Gear if requ. 100.00%   
Generator  95.00%   
Rectifier, Inverter and 
Transformer 

97.00%   
      

Flow 
rate 
M/S 

Flow 
rate 

KMPH RPM 

Torque 
per shaft 

(N.m.) 
 Input Watts 

per shaft 
Net Output 

Watts 

    0.50  
       
1.80  

       
4.70  

           
900  

              
354  

             
653  

    0.70  
       
2.52  

       
6.58  

        
1,763  

              
972  

          
1,791  

    0.90  
       
3.24  

       
8.46  

        
2,915  

           
2,066  

          
3,808  

    1.10  
       
3.96  

     
10.34  

        
4,354  

           
3,772  

          
6,952  

    1.30  
       
4.68  

     
12.22  

        
6,082  

           
6,226  

        
11,475  

    1.50  
       
5.40  

     
14.10  

        
8,097  

           
9,564  

        
17,627  

    1.70  
       
6.12  

     
15.98  

      
10,400  

         
13,923  

        
25,660  

    1.90  
       
6.84  

     
17.86  

      
12,991  

         
19,438  

        
35,824  

    2.10  
       
7.56  

     
19.74  

      
15,870  

         
26,245  

        
48,369  

    2.30  
       
8.28  

     
21.62  

      
19,037  

         
34,480  

        
63,547  

    2.50  
       
9.00  

     
23.50  

      
22,491  

         
44,280  

        
81,608  

    2.70  
       
9.72  

     
25.38  

      
26,234  

         
55,780  

      
102,803  

    2.90  
     
10.44  

     
27.26  

      
30,264  

         
69,116  

      
127,382  

    3.10  
     
11.16  

     
29.14  

      
34,583  

         
84,425  

      
155,596  

    3.30  
     
11.88  

     
31.02  

      
39,189  

       
101,843  

      
187,696  
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    3.50  
     
12.60  

     
32.90  

      
44,083  

       
121,504  

      
223,932  

    3.70  
     
13.32  

     
34.78  

      
49,265  

       
143,547  

      
264,556  

    3.90  
     
14.04  

     
36.66  

      
54,735  

       
168,105  

      
309,818  

    4.10  
     
14.76  

     
38.54  

      
60,493  

       
195,317  

      
359,968  

    4.30  
     
15.48  

     
40.42  

      
66,539  

       
225,316  

      
415,258  

    4.50  
     
16.20  

     
42.30  

      
72,872  

       
258,241  

      
475,938  

    4.70  
     
16.92  

     
44.18  

      
79,494  

       
294,226  

      
542,259  

    4.90  
     
17.64  

     
46.06  

      
86,403  

       
333,408  

      
614,471  

 

6.3.2 5500 mm turbine (500 kW each, total 1MW phase 1B, 2 
MW phases 2 & 3. 

Turbine: Jupiter 5500 X4.5    
# of turbines 2    

Diameter 
     
18.05  Feet 

             
5.50  M 

Turns  
       
4.50     

Area  
     
40.84  M2 for calculation  

Efficiencies (100% if N/A):    
Turbine   40.00%   
External Gear if requ. 100.00%   
Generator  95.00%   
Rectifier, Inverter and 
Transformer 97.00%   
      

Flow 
rate M/S 

Flow 
rate 

KMPH RPM 

Torque 
per shaft 

(N.m.) 
 Input Watts 

per shaft 
Net Output 

Watts 

    0.50  
       
1.80  

       
6.56  

        
4,568  

           
1,046  

          
1,929  

    0.70  
       
2.52  

       
9.19  

        
8,953  

           
2,871  

          
5,292  

    0.90  
       
3.24  

     
11.81  

      
14,800  

           
6,103  

        
11,248  

    1.10  
       
3.96  

     
14.44  

      
22,109  

         
11,143  

        
20,536  

    1.30  
       
4.68  

     
17.06  

      
30,879  

         
18,393  

        
33,898  

    1.50  
       
5.40  

     
19.69  

      
41,111  

         
28,254  

        
52,073  

    1.70  
       
6.12  

     
22.31  

      
52,805  

         
41,130  

        
75,803  
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    1.90  
       
6.84  

     
24.94  

      
65,960  

         
57,421  

      
105,828  

    2.10  
       
7.56  

     
27.56  

      
80,577  

         
77,530  

      
142,888  

    2.30  
       
8.28  

     
30.19  

      
96,656  

       
101,858  

      
187,725  

    2.50  
       
9.00  

     
32.81  

     
114,197  

       
130,808  

      
241,078  

    2.70  
       
9.72  

     
35.44  

     
133,200  

       
164,780  

      
303,689  

    2.90  
     
10.44  

     
38.07  

     
153,664  

       
204,177  

      
376,298  

    3.10  
     
11.16  

     
40.69  

     
175,590  

       
249,401  

      
459,646  

    3.30  
     
11.88  

     
43.32  

     
198,977  

       
300,853  

      
554,473  

    3.50  
     
12.60  

     
45.94  

     
223,826  

       
358,936  

      
661,519  

    3.70  
     
13.32  

     
48.57  

     
250,137  

       
424,051  

      
781,526  

    3.90  
     
14.04  

     
51.19  

     
277,910  

       
496,600  

      
915,234  

    4.10  
     
14.76  

     
53.82  

     
307,145  

       
576,985  

    
1,063,383  

    4.30  
     
15.48  

     
56.44  

     
337,841  

       
665,608  

    
1,226,715  

    4.50  
     
16.20  

     
59.07  

     
369,999  

       
762,870  

    
1,405,969  

    4.70  
     
16.92  

     
61.69  

     
403,618  

       
869,174  

    
1,601,887  

    4.90  
     
17.64  

     
64.32  

     
438,700  

       
984,921  

    
1,815,209  

 
6.4 Anchoring 

Anchoring is anticipated to utilize a grid of grouted steel pile 
anchors.  

6.4.1 Phase 1 
4 anchors to accommodate first platform. 

6.4.2 Phases 2 & 3 
4 additional anchors to accommodate second two 
platforms. 
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6.4.3 Plan and section 

 
6.5 Grid hook up  

6.5.1 Description 
The submarine cable is semi permanently installed to the 
anchoring buoys (or integral riser). 
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6.5.2 Cable specification 

15 KV Submarine Cable 3C-4/0    
Item Description  Units  Data  

1 Material of Conductor  ---  Copper  
2 Number of Cores  ---  3 
3 Nominal Voltages  kV  15KV  
4 Conductor size  AWG  4/0  
5 Thickness of Conductor Screen  mm  0.6 
6 Thickness of XLPE Insulation  mm  5.5 
7 Thickness of Insulation Screen  mm  0.7 
8 Semi-conductive Water Blocking Tape  mm  0.3 
9 Copper Tape Screen  mm  0.1 

10 Water Blocking Tape  mm  0.3 
11 HDPE Inner Sheath  mm  1.4 
12 Filler Material  Water Blocking Filler  

13 Non-woven Tape  mm  0.2 
14 PE Bedding  mm  2 
15 Single layer of round Galvanized Steel Wire Armour   

 Armour Wire Diameter  mm  3.15 
16 Type of Outer Sheath  Black HDPE  
17 Min. Thickness of HDPE Sheath  mm  4 
18 Over diameter of the finished Cable  mm  88.2 
19 Approximate Weight  Kg/km  11000 
20 Calculate DC Resistance at 25°C  Ohm/km  0.167 
21 Type of drum  Iron-wooden drums  

22 Applicable Standards  
IEC 60502-2 IEC 
60228  

 
6.5.3 Cable landing 

6.5.3.1 Jupiter cable corridor is adjacent to the FORCE 
cable corridor to facilitate access to unused 
conduit, cable and vault space. 

6.5.3.2 Equivalent specification to FORCE landing. 
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6.5.3.3 FORCE landing drawing 

  

  

  


