
NORDSEETAUCHER GmbH 
(N-Sea-Divers) 

Hyperbaric Tunnel Construction and Diving
® 

und 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

  

 
 www.nordseetaucher.eu 

  

Teil II  Technik 

Arbeiten in Überdruck 

Taucher- und Druckluftarbeiten 

in  

Tunnel Bohrmaschinen  

TBMôs 



NORDSEETAUCHER GmbH 
Hyperbaric Tunnel Construction and Diving

®
 

 

Nordseetaucher GmbH, Bramkampweg 9, D-22949 Ammersbek, Germany;  Tel. +49 4102 23180, Fax +49 4102 231820, Mobile +49 172 4300598 

E-mail: info@nordseetaucher.de; Internet: www.nordseetaucher.de  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Mit der aktuellen Ausgabe   

ĂHyperbaric Tunnel Construction and Diving®ñ 

 
der NORDSEETAUCHER GmbH möchten wir uns bei unseren 

Kunden, Auftraggebern und Lieferanten recht herzlich für das 

entgegengebrachte Vertrauen bedanken.  

  

Für eine angenehme, interessante und erfolgreiche Zusammenarbeit  

stehen  wir auch in der Zukunft zur Verfügung.  

  

Und selbstverständlich sichern wir Ihnen auch weiterhin eine 

fachgerechte und qualifizierte Ausführung unserer Arbeiten zu. 

  

  

Ammersbek / Bremerhaven im Januar 2017 

  

  

  

                                                                        Das Team  
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Containerized Hyperbaric- and Diver Treatment Chamber 
with Spray Fog Fire Fighting System 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Main Chamber Volume 6.800 l 

Ante Chamber Volume 3.100 l 

 

Material Mild Boiler Steel H II 

Number of Doors 3 pieces 

Rectangular Door (MC-direct access) 1500 mm x 600 mm 

Circular Door, free diameter (AC-direct / MC-AC) 700 mm 

Number of Windows in MC (Wall MC/AC and AC/MC door) 3 

Window Free Diameter (cylinder wall + doors) 200 mm 

Supply Lock (MC-control-panel-side 1 

                      free diameter 200 mm 

 free length 300 mm 

 volume approx. 9 l 

 

NATO/STANAG/DIN-Bayonet-Flange (female) for connection of Rescue Chamber  1 arranged at AC-access 

Electrical Connection 230/400 Volt  50 Hz 

Electrical Consumtion approx. 4000 Watt 

Certification  German Lloyd 

Weight, chamber complete equipped approx. 14.500 kg 
 

 

 

 

 

HAUX LIFE 

SUPPORT 
 

Starmed 2000 / 5.5 

 

 

Max. Design Pressure 

Max. Working Pressure  

Max. Test Pressure 

 
Main Chamber Capacity 

 

Ante Chamber Capacity 

 
Chamber Diameter 

Length of Main Chamber 

Length of Ante Chamber 

Length over all,  

incl. control panel 

Width over all 

Height over all,  

incl. illumination units 

 

 

5,5 bar 

5,0 bar 

8,25 bar 

 
3 seating or  

2 lying persons 

2 seating persons 

 
2000 mm 

2200 mm 

1000 mm 

 

approx. 4000 mm 

approx. 2020 mm 

 

2145 mm 

 

 

 

 

Entrance and Control Panel Treatment Area to the Entrance 

Treatment Area to the Ante Chamber 
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 und 

 
                      präsentieren 

 
(Utility Model DE 20 2005 014 078) 

 

Für Druckkammern, die keine fest installierten Atemmasken und Kommunikationsverbindungen benötigen, die häufig 

zur Anfälligkeit neigen, ist das tragbare Sauerstoff-Atmungssystem die optimale Lösung. Beispielsweise für 

Druckkammern in Tunnelvortriebsmaschinen in denen die Personenschleuse häufig dazu verwendet wird, Materialen in 

die Arbeits- und Abbaukammer zu transportieren. Das tragbare Sauerstoff-Atmungssystem kann jederzeit aus der 

Personenschleuse entnommen werden wenn keine Druckluftarbeiten anstehen und anderweitig für eine Dekompression 

eingesetzt werden. Das System kann gleichzeitig bis zu drei Atemmasken mit Sauerstoff versorgen und verfügt, nach 

Bedarf, über eine drei Frequenzen Kommunikationsverbindungen zum Schleusenwärter und/oder Tunnelbauleiter. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Personenschleuse 

in Überdruck 

Tragbares Sauerstoff-Atmungssystem  
 

 

         Sauerstoff  

Versorgungschläuche 

        Sauerstoff 

Entsorgungsschläuche 

    
Med. 

Sauerstoff 

 

Das Sauerstoff-Atmungsgerät besteht aus folgenden 

Komponenten:  

 

Å Stabiler Koffer mit eingebauten Druckminderer und 

   Maskenanschlüssen 

Å 3 Atemmasken  

Å Stabiler Koffer mit Vakuumausatmungssystem 

Å Einem Sauerstoffdruckminderer  

Å Sauerstoffversorgungs- und Ausatemluftentsorgungs-  

  schläuche  

 

Um das System an einer Druckkammer anzuschließen 

werden zwei 1ñ Durchf¿hrungen und eine 7-polige 

Kabelverbindung benötigt.  

 

Das Ausatmungssystem kann an einer sicheren Stelle auf der Maschine mit 

Bewetterung installiert werden. Der Koffer ist über eine Ausatemschlauch mit der 

Kammer verbunden. 

 

Das System verfügt über eine druckgesteuerte Ausatmungshilfe.    
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 Das tragbare Sauerstoffatmungssystem für 3 Atemmasken besteht aus: 
 

- Robuster Transportkoffer mit integriertem Bedienpanel bestehend aus einem Bedienfeld aus 

eloxiertem Aluminium mit Liniendiagrammen, Piktogrammen sowie je drei Ein- und 

Ausatemreglern mit Durchflussmessung sowie Absperrventilen für die Ein- und Ausatemseite. 

 

- 3 m Verbindungsschläuche für die Sauerstoffzufuhr- und dem Sauerstoffauslasssystem in der 

Kammer mit mobilen Steckkupplungsverbindungen an der Kammerwand. 

 

- Kammerwanddurchführungen mit Absperrventilen. 

 

- 45 m lange Sauerstoffeinatmungs- und Ausatmungsschläuche.  

 

- 1 Hochdruck-Sauerstoffregulierungsventil, 1 Sauerstoff Vakuumregler, 1 Niedrigdruck-

Reduzieranschluss im Bedienpanel. 

 

- Abluft-Vakuumsystem mit dem das Atmen in geringen Tiefen ermöglicht wird. Dieses Abluft-

Vakuumsystem ist in einem robusten Transportkoffer installiert (identisch mit dem Koffer für das 

tragbare Bedienpanel). 

 

- Alle Steckanschlüsse am Sauerstoffregelungs- und Vakuumpanel, sowie an den Schläuchen, werden 

mit Blindkappen oder Sicherheitskappen geliefert.   

 

Alle Teile sind komplett montiert. 

 

Atemmasken, die mit dem tragbaren Sauerstoffsystem verbunden werden:  
 

- Geliefert werden ñSea Longò Atemmasken die sich durch angenehmen Tragekomfort 

auszeichnen. 

 

- Jede Maske wird komplett mit einem 90-Grad Schlauchadapter sowie Kopfteil geliefert. 

 

- Die Masken sind speziell für die Langzeitnutzung bestimmt und sind einfach zu desinfizieren. 

 

Kommunikationssystem für die Sauerstoffmasken: 
 

-  Der Techniker trägt ein Kehlkopfmikrofon welches mit einem Gummiband um den Hals befestigt 

  wird 

 

Kommunikationsanlage: 
 

- Die Kommunikationsanlage, eine tragbare Box mit einem Griff und Deckel, wird dort installiert, 

wo sich der Schleusenwärter oder Fachbauleiter befindet. 

 

- Die Kommunikationsanlage ist ausgestattet mit einer 220-Volt Stromversorgung sowie einer 

wiederaufladbaren Batterie. 

 

- Das System verfügt ferner über Lautstärkeregler, elektrische Verbindungsbuchsen für die 

Stromkabel die zwischen der Kammer und der Kommunikationsanlage verlaufen. 

 

- Die Länge des Verbindungskabels zwischen der Schleuse und dem Kommunikationssystem kann 

bis zu 45 m betragen und wird komplett mit einer elektrischen Kammerwanddurchführung 

geliefert. 
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NORDSEETAUCHER - Hytech 

Mixed Gas / Air Saturation on TBMôs 

 
The specification of the Mixed Gas/Air Saturation System complies (where this is feasible-, 

possible-, and applicable) the regulations as laid down in the OSHA guidelines for Hyperbaric 

Work. 

 

The work pressure of the special designed Living Chamber and Shuttle is up to 17bar. 

 
The Surface Decompression Chamber (SDC) 

The SDC is the living compartment in which the Divers/Technicians decompress or are going in 

Saturation. 

The special Decompression/Living Chamber and the control panel are installed in 20ft standard 

container to protect / isolate the chamber from the environment (dust, sand, rain, sunshine). The 

main dimensions are 6060 x 2440 x 2590mm. 

The containers are provided with a cooling system for the 

container environment 

 

The SDC will be mounted in this container and sea fastened 

bolted through the container floor. 

 

The chamber container is outfitted with a integrated junction 

panel, installed on one of the longtidinal sides or the roof 

ceiling of the container. 

When the container is transported this connection panel is 

covered by door (s). 

In the junction panel of this SDC container the interfaces 

between the SDC and the control panel are installed. 

 

The SDC control container (container in which the 

chamber control is installed) 

 

This is a modified 20ft container in which the special 

decompression chamber control panel, an extra 

entrance door, an umbilical junction connection 

panel and the electrical power supply cables 

interface with connection hoses are installed. 

 

In order to control the temperature inside the 

container the unit is provided with not flammable 

and not combustible insulation materials against all 

walls. The ceilings are covered with cladding. 
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LIVING CHAMBER FOR MAXIMUM 4 PERSONS  

 

Hy-Tech 2200 mm diameter double lock decompression/living chamber: 

 

Design criteria: 

The pressure vessel is designed and built according to the regulations ASME Section VIII-Div1 PVHO and 

this is witnessed/certified by a independent notified body, like Lloyds Regoster, TÜV, Germanischer Lloyd 

or any other authorised certification authority. 

 

The technical lay out, such as piping-, air and gas systems and electrical systems will be designed to the 

general safety standards for saturation diving systems. These will be submitted to Lloyds Register and/or 

Germanischer Lloyd.  

 

Layout of the main chamber: 

The main chamber has an overall length of approx. 4.200 mm. The main chamber is provided with a 

separation curtain, dividing the main chamber in 2 sections. 

 

The sleeping area 

The sleeping area has 4 bunks/beds, each bed approx. 2100 mm long and 700 mm width (1 on each side of 

the chamber and 1 above the other) 

 

The sitting area 

This section is outfitted with a bunk where 4 x workers easily can sit and rest. The bunks are provided with 

fire retardant mattresses and do have back rests.  

 

The chamber is outfitted to accommodate maximum 3 + 1 = 4 Diver/Technicians 

 

Food lock / Medical lock 

The main chamber as well as the entrance lock is provided with a medical lock system in order to bring food-

drinks-, medical supplies etc. into the main chamber. 

 

Layout of the entrance chamber 

The entrance chamber has an overall length of approx. 1.400 mm (exact length to follow after final design is 

finalized) The entrance lock is provided with one foldable seat and is outfitted for 1 worker and the seat 

provided with a backrest and fire retardant seating material. 

 

Note 

The entrance chamber is outfitted with a hyperbaric toilet 

and a wash basin with hand shower, complete with water 

drains, etc. 

 

Communication systems 
The main chamber and entrance chamber are provided with 

an electrical communication system of which the transmitter 

and receiver part is placed in the control console of the 

decompression chamber. It is  installed in the control 

container in order to have clear communication with the 

occupants insides the main chamber and the entrance 

chamber and the operator behind the control panel. (12 

Volt) 

 

This unit has a built in digital Helium un-scrambler. 
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Main Transfer Shuttle (MTS) 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

The specification of the Mixed Gas/Air Shuttle System complies (where this is feasible-, possible-, and 

applicable) the regulations as laid down in the OSHA guidelines for Hyperbaric Work. 

 

Design criteria: 

The pressure vessel is designed and built according to the regulations ASME Section VIII-Div1 PVHO and 

this is witnessed / certified by a independent notified body, like Lloyds Register, TÜV, Germanischer Lloyd 

or any other authorised certification authority. 

 

For the technical layout of the transfer chamber/shuttle the OSHA guidelines for Hyperbaric Work will be 

used (where this is feasible and/or possible and/or applicable) and also the rules- and regulations for diving 

systems and submersibles of LRS will be taken in consideration 

 

The technical lay out, such as piping-, air and gas systems and electrical systems will be designed to the 

general safety standards for saturation diving systems. These will be submitted to Lloyds Register and/or 

Germanischer Lloyd.  

 

The layout of the MTS will allow the transport of 4 persons in sitting position  

(4 diver/technicians or 1x prone patient with 1 x attendant in sitting position)  

 

We assume that the Man Lock Chamber  (MLC ) on the TBM will  installed in the tunnel drilling machine at 

the premisess of HK-Germany. This MLC should preferably be outfitted with a IHC-Hytech- type of mating 

flange or clamping spool piece.  
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Hytech - NORDSEETAUCHER 

Gas Recovery System for use on TBMôs 

 

 
 

Gas Reclaim Surface System 

 
The purpose of this document is to simplify the set up and understand the Gas Services Reclaim 

System functions. 

 

Gas Reclaim Systems are developed in the Deep Diving Industry. The new system is developed for 

Hyperbaric Works on TBMôs (Tunnel Boring Machines) 

 

Reason for this is the following. 

When Diver/Technicians are working at depths exceeding 50 meters of water depth the breathing 

gas they are using contains Helium (actually they are breathing Heliox (Helium /Oxygen) or Trimix 

(Helium, Oxygen, Nitrogen). 

 

Helium is a very expensive gas and difficult to obtain in various parts of the world. For example, 

when a Diver/Technician is working at depths of 100 meters water depth, the gas consumption per 

minute is around 300 liters (depending on workload / conditions). 

 

The price of helium gas is around ú15 till ú25 per 1000 liters (all depending where the helium gas is 

purchased and also depending on the volume of gas purchased) 

 

This roughly means that per hour the diver is consuming 60 x 300 = 18.000 liters / gas divided by 

1000 x 15 = 270 Euro till 450 Euro. 
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 In case 3 Diver/Technicians are busy in overpressure this means  

a total gas consumption of ú800 till ú1.350 per hour and/or approx. 6.750 Euro per shift. 

 

In order to reduce the cost of the consumed gas, a Helium Reclaim System is designed to recirculate 

the gas supply to the Diver/Technicians. This new designed system will save the gas consumption 

of 90% on average 

 

Upon request of NORDSEETAUCHER - IHC Merwede - Hytech has developed / designed a 

Helium Gas Reclaim System for Hyperbaric Wok in Deep Tunneling, whereby Compressed Gas 

Technicians are operating at depths whereby the breathing air is replaced by Heliox and/or Trimix. 

 
Below you find a short description of the working principle of the NST - TBM Gas Reclaim System. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The principle of the Gas Reclaim System is to re-circulate the gas supply to the ñCompressed Gas 

Diver/Techniciansò who are acting / operating in the pressurized compartment of the TBM. 

 

The purpose of the Gas Recovery System is to recover gas mixtures breathed by the Compressed 

Gas Diver/Technicians in the TBM, re-process it and deliver it into the supply system.  

 

The gas is removed from the helmets or masks as itôs exhaled by means of a recovery valve. 

 

From there it is passed via the Shuttle/TBM to the surface where the gas is scrubbed to remove 

carbon dioxide, filtered to remove moisture and any particulate or biological contaminant and 

Oxygen is added to give the desired breathing mix. The gas is then compressed and delivered to 

storage until required for use when it will be delivered to the Shuttle Gas Supply Console. 
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Operation 

 

Exhaled gas is recovered from the divers by means of Reclaim Valves, mounted on helmets/belt.  

 

The exhaust umbilical is connected via SEACO valves (supply actuated exhaust cut off valves) 

situated inside the Shuttle/TBM. Gas then passes into a back pressure regulator, which controls the 

pressure in the exhaust umbilical. The chamber operator can monitor this pressure by means of a 

gauge. Gas is then passed to the surface via a non-return valve. 

 

On surface, the gas enters the LP Reprocessing Unit, where Oxygen is made up to the correct mix. 

The gas is then passed to a Gas Booster where the pressure is increased prior to returning to the 

High Pressure Reprocessing Unit. It is scrubbed to remove CO2 and any other impurities before 

being passed to the Volume Tank for storage and eventual re-supply to the conventional gas supply 

system. This gas is passed via a main umbilical to the bell gas supply manifold and from the 

manifold to the Diver/Technician demand regulator using the technician umbilical. 

 

During normal operation, the Oxygen used by divers is replaced by a metered flow into the system 

(metabolic O2 make-up). This Oxygen flow together with all other aspects of system operation may 

be monitored by the Hyperbaric Supervisor at the control console. In the event of interruption of the 

gas supply from the Reprocessing Unit, the Supervisor is immediately informed by means of an 

alarm but the gas supply is maintained from the Heliox/Trimix bank via regulators first on the 

make-up panel and subsequently on the Shuttle Gas Supply Console. 

 

 

 

Set Up Reclaim System TBM 

 

 
 

Global set up gas reclaim units used for tunneling diver/technician reclaim 
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