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• Design & Inspection of Cable transits and Pipe Penetrations to Significantly Enhance Vessel Survivability; 

• Reduce Acoustic Signatures & Susceptibility to Attack
• Prevent Progressive Flooding 
• Prevent Fire Spread through Effective Containment of Extreme Fires

• Use of NOFIRNO Cable Transits and NOFIRNO & SLIPSIL Pipe Penetrations to achieve these goals (without incurring 
additional costs)

• The latest Coltraco Ultrasonics Technology to detect and measure leaks, paving the way for future at-sea monitoring 
advancements

Enhancing Vessel Survivability through Advanced Cable Transits and Pipe Penetrations 
& Use of Ultrasonics



• Flow of fluid through pipes can create 
noise detectable by submarines 

• BAE Systems using :

NOFIRNO and SLIPSIL Plugs for Pipe 
Penetrations to isolate pipes from the 
structure, to reduce transmission of 
sound

Designing Penetrations to Reduce Acoustic Signature & Susceptibility of Attack

Taking Silence to a Whole New Level

Type 26 Frigate



Enhancing the Stealth of Naval Ships & Submarines
 

Reducing underwater radiated 
noise  (URN) signature  from 
machinery noise transmitted via 
pipework and ship structure

BAE Systems performed Dynamic 
Stiffness measurements on 
NOFIRNO penetrations and 
determined significant reduction 
in transmitted noise.



NOFIRNO Flexible Pipe Penetrations



Axial Displacement
 195% 

Radial Displacement
 30% 



NOFIRNO Flexible Pipe Penetrations

• Lowest whole life costs; vibration stress and internal 
corrosion prevented.

• Reduces noise signature

• Improved Integrity & Survivability; certificated for A0, 
A60, H0, H120 and Jet Fire mins) -2 hours

• Watertight up to 7 Bar

• Shock rated



NOFIRNO Ventilation Duct Penetrations

• Reduced Noise and Vibration 
Signature

• Certified Fire Performance
• A0 fire test witnessed by ABS on 

sizes up to 250mm nominal
• Space saving 

• Reduces requirement for 
900mm long spigot to 250mm



NOFIRNO Profiled Gaskets – Ventilation Fire Dampers    

• Reduce transmitted noise
• Lowest tightening force of 6-8Nm
• No retightening of bolts required
• Gasket sheets 1000x1000mm, 

thickness 5 or 10mm
• Fire, Gas & Watertight
• A-0,  60 mins, No insulation 

required



Marine Manhole – NOFIRNO Profiled Gasket  - A-0 Fire Tested

• A-0,  60 mins, No insulation required

• 6-15 Bar  Pressure rated with lowest 
tightening force of 6-8Nm

• No retightening of bolts required
• Gasket sheets 1000x1000mm, thickness 

5 or 10mm



 

Winston Churchill described “modern 
warships” as eggshells armed with 
hammers, but his description appears 
more valid today than when he was first 
quoted as saying it in 1914
Even one hit is enough to put the ship out of 
combat action or cause her sinking.
But this shouldn’t be the case!

RFS Moskva

HMS Sheffield

Prevent Fire Spread through Effective Containment of Extreme Fires
Reduce vessel vulnerability

The ability to fight hurt -  a vital design objective for 
Naval Vessels



 

Fire Compartmentalisation

Penetrations through “A” Class 
Fire Divisions may fail

Only as Strong as the Weakest Link

Copyright © 2016 BAE Systems. All Rights Reserved

Fire Classification Plan





ANEP 77 Edition G Version 3 

PART 1 CHAPTER VI FIRE SAFETY
Regulation 8 Containment of Fire
Functional Objective 
8.1 A fire shall be contained in the space of origin. 

Performance Requirements 
8.2 The ship shall be subdivided by thermal and structural boundaries or equivalent. 
8.2.1 Fire containment at boundaries shall have due regard to the fire risk of the space, function of the space, and function of adjacent 
spaces. 
8.2.2 The fire integrity of the boundary shall be maintained at openings and penetrations. 
8.2.3 Active or passive containment arrangements shall be provided. 
8.3 Fire boundaries, openings and penetrations shall be demonstrated in accordance with a recognised standard. 
Solutions for this Regulation are contained in Part 2. 
Justification & Guidance for this Regulation are contained in Part 3. 



• ANEP 77 Naval Ship Rules:

Note: 
“Tests on penetrations shall be representative of the 
division in which the penetration will be fitted. 
Many penetration systems require additional insulation 
particularly if the fire hazard is from the non-insulated side 
of the bulkhead.” 



“A-0” Class Fire Testing



Types of Fire
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Comparison of Temperature Curve
 ‘A’ Class , Hydrocarbon and Jet Fire Testing

Hydrocarbon Fire Test 'A' Class Fire Test Jet Fire Test

• A Class Standard fire - Cellulose Fire 
[BSEN 1366 & any A-Classification = A0 to  
A-60]

• Fire load: wood, cotton, etc., such as in 
offices /multi-storey buildings

• achieves 945 °C after one hour
• Heatflux = 110 -130 kW/m2.

• Hydrocarbon Fire [EN 1363-2 (1999), ASTM 
E1529 (2010), SINTEF, Lloyds Register, & 
any H-Classification = H0 to H-120]

• Fire load: hydrocarbons [HC] and HC-
products, 

• a few minutes up to 1094°C
• Heatflux = 200 -230 kW/m2.

• Jet-Fire [J-Classification = J30 to J120]
• Fire load: natural gas or crude oil – such as at 

off-shore platforms or missile strike
• Time-Temperature Curve rises immediately 

up to approx.  1260°C with a fire load flow 
velocity >160 kms/hr

• Heatflux = 300-320 kW/m2

What is the Fire Hazard ?



2010 FTP Code • Adopted by IMO  July 2012

• Provides international requirements 
for laboratory testing, type-approval 
and fire test procedures 

• Identifies the additional insulation 
requirements for many A60 
penetrations on the normally non 
insulated side.

• Separate fire tests for cable & pipe 
penetrations through “A-0” divisions 
and “A-60” divisions.



No additional 
insulation required

“A-60” Fire from non-insulated side

NOFIRNO Cable Transits  & Pipe Penetrations 

“A-0” non-insulated fire division

No additional 
insulation required



NOFIRNO Type Approval Certification Drawings:

A-0 (1 hour) Fire    A-60  (1 hour) Fire H-0 (2 Hours) Hydrocarbon Fire 
           



Multi - Cable Transits



Jet Fire - 4 Hours - no Insulation – NOFIRNO/Cer



RISE NOFIRNO 
Increase Safety & Survivability

• ANEP 77 – Naval Ship Code
• Hydrocarbon 2 hours  &  Jet Fire
• Watertight Integrity up to 6.9 bar
• CBRN Protection - Chemical, Biological, Radiological 

or Nuclear
• Shock rated to 850g
• Explosion rated to 1.5 Bar
• Reduce Vibration & Noise Signature for ASW.
• Cathodic Protection 

www.csdsealingsystems.co.uk



Type 26 Frigate - NOFIRN0 & SLIPSIL Plugs – for Cable & Pipe Penetrations  

New Frames to 
replace MCT Transits

NOFIRNO Multi-cable Transits
NOFIRNO Pipe Penetrations
SLIPSIL Sealing Plugs

• Highest level of fire & watertight integrity protection
• 50% space reduction
• Ease of re-entry to change cable
• “A-0” and “H-0”  fire conditions
• Reduce Vibration & Noise Signature for ASW.



Recent New Build Contracts



• Flooding needs to be contained in the space of origin
• The effective sealing  performance of penetrations plays a safety critical 

role
• Correct installation of Cable & Pipe Penetrations, as tested,  is critical to the 

flood and gas tight performance

Prevent Progressive (secondary) Flooding by Containing the Flood 
within main Watertight Subdivision

A typical Frigate is subdivided into about 14 main compartments by 13 transverse watertight and fire rated 
bulkheads. Should survive flooding of 3 main watertight compartments 

1500 Multi – Multi Cable Transits on a Frigate

• Through life sealing performance is key



Things Unfortunately do go wrong…Norwegian frigate HNoMS Helge Ingstad



HMS Nottingham - Failure of penetrations  lead to secondary (progressive) flooding 

• A typical Frigate is subdivided into about 14 main compartments by 13 transverse watertight and fire 
rated bulkheads. 

• Should survive flooding of 3 main watertight compartments 
• 1500 Multi - Cable Transits on a tytpical frigate all with the potential to compromise integrity





IACS International Association of Classification Societies



CSD’s Penetration Surveying Service – Utilising Ultrasonics

• Hatches
• Doors 

• Cable Transits
• Pipe Penetrations



Introducing
Portascanner® Watertight PRO

Ultrasonic Watertight Leak Site Quantifier

CALL +44 207 629 8475 | SALES@COLTRACO.CO.UK | WWW.COLTRACO.COM/PORTASCANNER-WATERTIGHT-PRO



“If we get hit, can we continue with the operation?”

Providing certainty at the Damage Control Moment

CALL +44 207 629 8475 | SALES@COLTRACO.CO.UK | WWW.COLTRACO.COM/PORTASCANNER-WATERTIGHT-PRO

“… can we save the ship?”

”…or must we return to port?”

“Is the vessel seaworthy after maintenance?”



About Coltraco Ultrasonics
Led by our Chairman, Dr Carl Stephen Patrick Hunter OBE, 
founder of Coltraco Ultrasonics.

Headquartered in London, we are a British high-exporting 
advanced manufacturer.

Operating in 120 countries, with Distributors in 80 countries.

Our technologies are used across a diverse array of 25 Market 
Sectors, from shipping to safety engineering, from process 
control to mining, from offshore energy to renewables, from 
healthcare to the built environment, naval, and space.

Our organisation provides Manufacturing and Scientific R&D 
Solutions and comprises of:

• Our Company: COLTRACO ULTRASONICS
• Our Laboratory, co-located with the Centre for Advanced 

Instrumentation, part of the Department of Physics, 
Durham University

• Our Research Organisations, the Durham Institute of 
Research, Development & Invention (DIRDI)

• Our Centre for Underwater Acoustic Analysis (CUAA)

“To measure the hitherto unmeasurable”

Proud winners of the Queen’s Award for Enterprise in International Trade, in both 2019 
and 2022.

BY BEING SCIENCE-LED:
We identify and nurture brilliant minds, creating a unique research 
environment at Durham University, a globally outstanding centre of teaching 
and research excellence.

In our research at DIRDI, we undertake fundamental research into the physical 
laws of the universe, alongside applied research in Physics, Mathematics, 
Engineering and Computer Science in acoustics, electromagnetism and 
information engineering.

It is our research and manufacturing excellence and our enduring 
commitment to the “through-life” sustainment of our technologies by 
aerospace standards of Maintenance, Repair, Overhaul, Calibration & 
Certification that makes us partners of choice.

We deliver genuine value for our customers through our scientific and 
institutional values, and the global quality of our instrumentation, commercial 
and technical services. 

www.coltraco.com+44 207 629 8475Contact Us : sales@coltraco.com



Our History with the Royal Navy

www.coltraco.com+44 207 629 8475Contact Us : sales@coltraco.com

10 Years of providing the Portascanner® WATERTIGHT 
for the Royal Navy

We provide equipment across the fleet and all prime 
subcontractors for continuous inspection

Improving the general standard of watertight integrity, 
implementing new testing & maintenance regimes, and 
changing the cultural approach of stakeholders

Whole fleet support: Coltraco have supplied nearly 200 
Portascanner® WATERTIGHT units to the Indian Navy

Today, Coltraco’s Portascanner® WATERTIGHT has been 
employed by 6 Navies across the Euro-Atlantic and Indo-
Pacific theatres: RN, USN, RCN, RAN, IN, PN



POWERFUL & MULTI-USE
• Provides insight on the  safety and survivability 

prospects of:
⚬ hull breaches
⚬ internal leaks
⚬ unexpected water transit through the 

vessel such as through MCT's

The Portascanner® WATERTIGHT PRO is a unique world first. There is nothing comparable globally:
• Identifies the exact location of any leak sites present (a pre-existing capability)
• Measures the physical (cross-sectional) size of any such leaks (mathematically complex and innovative)
• Calculates the flow rate of water through each leak under a user-specified pressure head (has never been achieved 

before)

ACCURACY
• Input the maximum expected water 

pressure and the instrument will then 
automatically calculate the maximum 
expected flowrate

Introducing the Portascanner® WATERTIGHT PRO

CALL +44 207 629 8475 | SALES@COLTRACO.CO.UK | WWW.COLTRACO.COM/PORTASCANNER-WATERTIGHT-PRO



POWERFUL & MULTI-USE
• Provides insight on the  safety and survivability 

prospects of:
⚬ hull breaches
⚬ internal leaks
⚬ unexpected water transit through the 

vessel such as through MCT's

The Portascanner® WATERTIGHT PRO provides data on cable transits, hatches, hatch covers, watertight doors, and 
bulkheads in easily digestible reports.

ACCURACY
• Input the maximum expected water 

pressure and the instrument will then 
automatically calculate the maximum 
expected flowrate

Generate Reports Automatically

CALL +44 207 629 8475 | SALES@COLTRACO.CO.UK | WWW.COLTRACO.COM/PORTASCANNER-WATERTIGHT-PRO



POWERFUL & MULTI-USE
• Provides insight on the  safety and survivability 

prospects of:
⚬ hull breaches
⚬ internal leaks
⚬ unexpected water transit through the 

vessel such as through MCT's

The Portascanner® WATERTIGHT PRO provides data on cable transits, hatches, hatch covers, watertight doors, and 
bulkheads in easily digestible reports.

ACCURACY
• Input the maximum expected water 

pressure and the instrument will then 
automatically calculate the maximum 
expected flowrate

Generate Reports Automatically

CALL +44 207 629 8475 | SALES@COLTRACO.CO.UK | WWW.COLTRACO.COM/PORTASCANNER-WATERTIGHT-PRO



• Identify, measure, and remedy potential leak sites in port

Benefits to Global Navies

CALL +44 207 629 8475 | SALES@COLTRACO.CO.UK | WWW.COLTRACO.COM/PORTASCANNER-WATERTIGHT-PRO

• Understand and prioritise water ingress at sea

• Know the time a compartment takes 
to flood



You can receive worldwide support through our network of Global 
Partners, Distributors, and Service Centres (ODA's).

More than 150 Exclusive local distributors, in over 78 countries. 

 Service Stations worldwide including:
• Europe - UK, Turkey
• Middle East - UAE
• Asia - India, Singapore 
• Australia
• USA - Florida
• Central America - Trinidad
• South America - Brazil

Coltraco®, Coltraco North America®, Portamarine®, Portalevel®,Permalevel®, Portagauge®, Portasonic®, Portamonitor®, Portasteele®, 
Portascanner®, Permascanner® , Safesite®, Safeship® are trademarks or registered trademarks of Coltraco Limited, UK. DuPont , FM-200®, FE-
25 , FE-13 , and FE-241  are trademarks or registered trademarks of E.I. du Pont de Nemours and Company and its affiliates. Novec  1230 is a 
trademark owned by 3M.

With every Coltraco purchase you receive FREE Lifetime Technical 
Support in addition to your 3 year warranty on the main unit and 1 
year on the sensor. 

OUR CUSTOMER CARE COMMITMENT 
Global Support

(PSWT-PRO-MAY-22



Astute Submarines- CSD Provided Watertight Integrity Inspections of Penetrations in Critical Bulkheads 

• CSD Inspection of Cable Transits, Pipe Penetrations 
& Watertight Doors

• Detailed Report including repair actions 

• Repair

• Test



CSD Replacement of ‘Shrink-boot’ & single bulkhead glands with RISE NOFIRNO

Hunt Class - Mine Hunters 

Proved Integrity using Ultrasonics



 
Hunt Class - Mine Hunters – Removal of Legacy Goo Glands



 
Hunt Class - Mine Hunters – Removal of Legacy Goo Glands , Replace with RISE NOFIRNO



 
Hunt Class - Mine Hunters – Removal of Legacy Goo Glands , Replace with RISE NOFIRNO

2 Deck Passageway ADJ
To

OPS Room FWD 
Bulkhead



 
Hunt Class – Mine-Hunters – Removal of  deck tubes



The Hunt COM WTA requested CSD Technical 
Services to provide a solution for the purpose of 
preventing smoke transfer between the specified 
ship compartments, 

the solution will also provide improvements in 
privacy through reductions in noise transferring 
between adjacent compartments.

Hunt Class - Mine Hunters – CSD Developed & Installed a solution to provide Smoke Tight Integrity
    Proved tight using Ultrasonics  



Defect Image

Hunt Class - Mine Hunters –Improving Smoke Integrity



Type 23 Frigates –Life Extension and watertight integrity improvements 

• “Goo” Gland De-construction, 
removal and replacement using 
RISE-NOFIRNO.  

• Increase capacity for new cable by  
> 100%

• Improve fire performance and 
watertight integrity



Type 23 Frigates –Life Extension & WTI Defects
• “Goo” Gland De-construction, 

removal and replacement using 
RISE-NOFIRNO.  

• Increase capacity for new cable 
by  > 100%

• Improve fire performance and 
watertight integrity



Type 23 Frigates –Life Extension

• “Goo” Gland De-construction, 
removal and replacement 
using RISE-NOFIRNO.  

• Increase capacity for new 
cable by  > 100%

• Improve fire performance and 
watertight integrity



Type 23 Frigates –Life Extension
RISE NOFIRNO extension frames to replace block cable transits

• 70%  increase in cable capacity achieved

Same 36 cables with RISE 
NOFIRNO extension frame 
inserted, space for 26 more cables. 

Sealed with RISE NOFIRNO, 
allowing easy addition and removal 
of an additional 26 similar sized 
cables.

Full Roxtec frame with 36 cables.



v

 
Enhancing vessel 
survivability for over 
30 years
Our solutions offer:

Highest performing flood and fire protection

Noise and vibration reduction 

Tailored design and installation services 

Ongoing support throughout the vessel’s lifespan

Cable Transit Ultrasonic Watertight Integrity 
Inspection & training 
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