
Krypton Project:  

the Use of the Underwater Vehicle for Deep 

Seabed Mining 





1. UV Design 

The UV’s streamlined body is made from a 
syntactic material (a composite based on hollow 
glass microspheres, the density of which is less 
than the water density).        
 
• Ballast tanks form a multitier ballast system 

containing a number of spherical tanks each 
of which consists of two hemispheres 
fastened or welded together.  
 

• Inside the UV, there is a tank with the 
embedded central screw system that 
distributes the nodules evenly inside the 
tank. 
 

• The chambers of the spherical tanks are 
connected together and with the operation 
medium pumping system to control the UV 
buoyancy.   



2. UV Immersion and 
Ascent System 

The Underwater Vehicle operates as a shuttle.  
 
• The ballast waters are pumped into the UV 

through the power unit. The water is 
conveyed  to the ballast tanks and fills the 
spherical tanks, to provide the UV negative 
buoyancy in the course of immersion.  
 

• While performing its mining operations, the 
UV loads the nodules to a storage tank, 
simultaneously pumping the same volume of 
ballast waters out.  
 

• Having harvested the required volume of 
nodules, the UV turns into positive buoyancy 
by pumping the water out of the ballast 
spheres under pressure towards the power 
unit.  

 





To ensure trouble-free operation, the UV is 
equipped with three independent and one standby 
power unit for the emergency ascent purposes. 
 
• Each power unit has its own ballast system 

circuit and is connected to the UV only with a 
disconnect valve joining the pump-in and pump-
out pipelines together.  
 

• Each power unit is fit with the complete 
navigation equipment set and the control 
system. The UV control and operation may be 
carried out through each of the four power 
units.   

 

3. UV Power Supply 







4. UV Emergency Ascent 
System 

The emergency ascent power unit is installed in 
the UV’s forebody and comprised of an 
accumulator system and a high pressure pump 
that, in case of a failure of three main power 
units, allow bringing the UV into zero buoyancy 
and carry out the Vehicle surfacing. 
 
In case of any failure of the UV programmed 
control system, any connection disruptions or 
mechanical troubles, the UV receives an 
instruction to start surfacing: all the pumps of 
the power units operate the UV ascent process.  
 
In each potential emergency, there is a set of 
measures to turn the UV into the positive 
buoyancy and bring it to the surface, and then – 
fix the problems and replace the units. 



5. UV Overall Dimensions 

The Underwater Vehicle is viewed as a transport 
platform for various deep-sea mining 
operations: using special detachable equipment 
(mining tools), the Vehicle is capable of 
harvesting polymetallic nodules, sulphide ores, 
cobalt crusts, metalliferous sediments and 
brines.  
 
The UV overall dimensions (300-ton carrying 
capacity): 
  
• 20 meters long,  
• 19 meters wide,  
• 9 meters high.  
 
The overall weight of the Vehicle is 1,200 tons. 
 



6.1. UV Mining Tools 

 
The nodules harvesting is carried out by a mining tool that 
is implemented as a 12-meter wide chain-and-ladle unit. 
The ladles move in the planes in parallel to the UV 
movement trajectory. The mining tool is capable of passing 
seabed obstacles of almost 1.5-2 meters high, without 
interrupting its mining operations. 
 
We are in continuous search of new opportunities to 
improve efficiency and ecological performance of the 
mining method. 
 
In view of an increased corrosion factor, we are trying to 
refrain from using metal components. We have adopted 
fiberglass chains capable of enduring the burst pressure of 
up to 5 tons per one “section”. This solution makes it 
possible to put aside the metal chain unit and reduce 
maintenance costs. 









        6.2. Mining Tools 
 
We are developing a reduced impact mining 
method – with the use of fiberglass chain 
sections that, on the move, suck the nodules 
onto the latticework (with holes of up to 5 cm) 
with a suction flow.  
 
All particles/nodules, bigger than 5 cm, are 
trapped into the latticework.  
 
Particles smaller than 5 cm get into a 
sedimentation unit, where fine-dispersed 
sediments and silt are precipitated in an 
electromagnetic field and discharged back to the 
mining site.  
 
We can harvest solely the nodules, without 
disturbing the existing layer of sediments, by 
collecting stirred up sediments and silt into the 
sedimentation unit. Thus, we can eliminate the 
problem of silt drifting with the stream and 
nodules re-lodging. 
 
 





 
We plan to use this silt suction and sedimentation technology for the mining of nodules with the chain ladles, as well, to avoid the problem of 

stirred up silt and re-lodging of unmined nodules. 
Our objective is to analyze and test all effective and feasible options to select the most efficient and environmentally friendly one 

 
 



7.1 UV Operating Motion 
Devices 

In the course of mining operations at a pressure 
of 60 МPa, to transmit the mechanical power 
from the atmospheric pressure zone, where the 
engines and control and operation systems 
work, to the increased pressure zone, we use a 
turbine that converts the energy of the ballast 
water stream into the mechanical power.  
 

7.2 UV Pneumatic and 
Hydraulic Systems 

In order to pump the ballast waters in, the 
Vehicle uses its pneumatic exhaustion system, 
and to pump the waters out  – the 
pressurization system for the creation of 
optimal operating conditions. 

1. Power unit 
2. Water intake 
3. Injection pump 
4. Vacuum pump 
5. Engine 
6. Pump for draining 
7. Water-jet engines 
8. Hydroturbines 
9. Collector 



7.3 Accumulator System  
 
Through seeking to make the UV more 
environmentally friendly and efficient, and its 
operation – more ecologically sound for the 
marine environment, we have come to a 
solution to use up-to-date accumulator 
systems for the UV power supply.  
  
The UV carries out its immersion and 
ascending at 5 km/h, or 1.4 m/sec. Such speed 
for a turbine is considered to be low, but still 
sufficient to charge the UV. For this purpose, 
the UV will have dedicated ports (slots), 
through which the water flows will come inside 
and, going through the turbines, will charge 

the accumulator batteries.  



 
The batteries will be also charged on the surface – in the course of unloading the mined minerals to the base vessel. Thanks to the innovative  

technologies, one-hour charging will be sufficient for the operation of both the experimental, and industrial UV. 
.  



8. UV Control and Steering 
System 
We are considering four basic variants of the 
UV operation: 
 
• Telecontrol through a fiber optic cable to a 

floating buoy, by means of which the 
operator on the base vessel will operate and 
steer the Vehicle. 
 

• Automatic control with the operator’s 
adjustments, if necessary, in a distant 
control mode, subject to a signal 
transmission delay.  
 

• A network of seabed and “way” stations – 
beacons for the transmission of signals 
throughout the depth and the entire mining 
area. 
 

• The use of a manned vehicle attached to the 
dedicated platform installed on the UV – for 
manual operation by a pilot.  
 





Our Vehicle is designed to carry out mining 

operations with the increased wave-impact load: 

the UV is independent from the base vessel and 

equipped with a flexible hydrotransport system for 

pumping the harvested minerals to the vessel’s 

tank. In case of serious storms, the UV is capable of 

immersing to the safe depth and staying there until 

the weather conditions come into norm. 

 

While ascending, the UV turns into positive 

buoyancy and, using its physical properties, 

autonomously carries the load from the bottom to 

the surface (from the depth of 0 to 6,000 meters). 

Thus, the deeper the mineral deposit – the more 

efficient the mining per one ton of cargo is, as 

compared to the conventional technology. 

 





10. UV Environmental 
Advantages 

 
To prevent the movement of the silt and near-
bottom waters to the surface, the storage tank 
has holes through which the overboard water 
drains while the Vehicle is ascending.  
 
Undamaged nodules are conveyed to the base 
vessel. 
 
The Underwater Vehicle is equipped with 
water-jet nozzles to remove all living organisms 
out of the nodules mining site.  
 
The mining operations will be carried out in 
different sites of the licensed field and shifted 
with the stream. The nodules harvesting will be 
performed in a moderate (partial load) mode at 
different sites, thus allowing the gradual 
recovery of the earlier affected areas. 





11. Experimental UV 
Construction 

 

Using the experimental vehicle, we will 
elaborate, test and fine-tune the mining 
technology 
 
• in the remote control mode (through a 

cable); 
• with the use of distant control and 

autonomous equipment; 
• by testing the ladles operation and steering 

capabilities. 
 
Upon completion of testing of all the assemblies 
at the operating depth, and thorough 
elaboration of the vehicle zero buoyancy 
function and the mining tool operation, the full-
size major assemblies of the experimental 
vehicle will be tested and subsequently used in 
the commercial vehicle.  








