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REQUEST FOR TENDER 
 
 The development of a prototype 

Drone for the inspection of 
ballast tanks and other marine 
structures. 

Client Name SAFINAH LIMITED 

Client Contact Raouf Kattan 

Date 01 August 2016 

 
The information contained in this document is believed to be correct at the present time but the accuracy is not 
guaranteed. Safinah Ltd its employees and subcontractors cannot accept liability for loss suffered in 
consequence of reliance on the information contained given here. This document does not release the receiver of 
the need to make further appropriate enquiries and inspections. All transactions are subject to our standard 
terms of business. 
 

 
 
 
  



201608001ESAF 201608001ESAF 

 

  

 Page 2 of 11            UNCONTROLLED IF PRINTED         Created on 01/08/2016 15:35 

 
 
Contents 
1 INTRODUCTION .............................................................................................................. 3 

1.1 Background ..................................................................................................................... 3 

1.2 Partner capability ............................................................................................................ 3 

1.3 Management control ...................................................................................................... 4 

1.4 Intellectual Property Rights (IPR) .................................................................................... 4 

1.5 Competition .................................................................................................................... 4 

2 SCOPE............................................................................................................................. 5 

2.1 The problem to be addressed ......................................................................................... 5 

2.2 Broad aims ...................................................................................................................... 5 

2.3 Scope ............................................................................................................................... 6 

2.4 Summary ......................................................................................................................... 7 

2.5 Broad system requirements to be satisfied .................................................................... 7 

2.6 Method ........................................................................................................................... 8 

3 PROJECT APPROACH ....................................................................................................... 9 

3.1 Time frame ...................................................................................................................... 9 

4 TENDER SUBMISSION ................................................................................................... 10 

4.1 Deadline ........................................................................................................................ 10 

4.2 Tender content ............................................................................................................. 10 

4.3 Tender assessment ....................................................................................................... 10 

5 FURTHER INFORMATION .............................................................................................. 11 

 



201608001ESAF 201608001ESAF 

 

  

 Page 3 of 11            UNCONTROLLED IF PRINTED         Created on 01/08/2016 15:35 

1 INTRODUCTION 

1.1 Background  
1. Safinah Ltd has identified the need for a small Unmanned Aviation System to assist it 

with its normal coating and surface preparation assessment work that it carries out on 
behalf of clients with large capital intensive marine and land based assets. 
 

2. Safinah carried out a market assessment that culminated in a workshop in Newcastle 
upon Tyne to gauge broader industry interest in such a solution and as a result a small 
consortium of partners have indicated interest in terms of the technology, funding 
support and investment in kind to allow Safinah to progress with this project. 
 

3. This request for tender follows a meeting on 20th June 2016 of interested partners in the 
project 
 

4. The purpose of the meeting was to discuss if a Small Unmanned Aviation System (SUAS) 
could be developed to inspect coatings within ship ballast and storage tanks. Accidents 
including deaths have occurred in the past and there is a mood within the industry to 
find new technology to address this capability.  Inspections are undertaken worldwide 
and at present offer little in the way of a standardised inspection guideline. Reports can 
be variable and logistics for inspection can be costly and impractical. 
 

5. The meeting agreed such an initiative offers an opportunity to commercialise such a tool 
and to enable a standardised specification of the new technology.  Such a “best fit” 
drone needs to undertake the task robustly and by measuring the full 3 dimensional 
space in a pictorial/video aspect to add clarity to the situational awareness and to 
contribute to the process for specifying the work required within the space. 
 

6. Raouf Kattan of Safinah Ltd proposed that Safinah would project manage the 
development work to carry out the R&D on behalf of the partners above with 
investment (both in money and in kind) by those present at the meeting and any others 
that show an interest.  The Partners wish to down select a suitable Drone developer to 
bring this project to fruition. 
 

7. This document sets out the needs of the project partners that would have to be satisfied 
by the successful bidder.. 

1.2 Partner capability 
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8. The successful bidder will report to Safinah Ltd, who will co-ordinate all requirements 
with partners as appropriate, though for speed of communication, successful bidder will 
be able to communicate and discuss any or all aspects with each partner directly as 
required and simply copy Safinah on any communications. 
 

9. Each of the partners will provide the following support to successful bidder. 
a. Previous IPR on flight navigation systems 
b. Modelling ideas and concepts. 
c. Access to testing structures 
d. Technical support in assessing coating conditions 
e. Practical insight to inspection needs and issues  

 
10. In addition Safinah Ltd will provide the project management and control for the project. 
11. Other partners may be invited to join the group, if no existing partner raises any 

objection if the can offer relevant knowledge or expertise/funding to the project.  
12. The exact terms of any new partner joining will be agreed by the existing partners which 

are those declared above. 
 

1.3 Management control 
13. The successful bidder will report to Safinah Ltd in line with the scope of work and 

outline plan submitted in this proposal. Safinah will monitor this work on behalf of the 
partners/investors and will manage any grant aid funding that may be available as well 
as seek further partners/investors as agreed in the actions form the minutes of the 
meeting of 20 June 2016. 

14. The structure of the management of the project will be subject of a separate proposal 
from Safinah Ltd to each of the financial investment partners to the project. 

1.4 Intellectual Property Rights (IPR) 
15. All Background IPR will remain with the existing holder.  IPR developed during the 

course of the project (Foreground IPR) will be owned by the organisation that developed 
the idea.  In the event of IPR which is jointly developed that IPR will be apportioned as 
applicable.  Safinah Ltd will act as a mediator in this process. 

1.5 Competition 
16. The partners and Safinah have approached a number of potential suppliers. 
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2 SCOPE 

2.1 The problem to be addressed 
 

17. Current inspections of coating are undertaken often with high levels of risk, such as 
corroded walkways, restricted entry or exit points and contamination and often with no 
prior understanding of dimensions or conditions.  Inspections are undertaken around 
the world and at present offer little in the way of a standardised inspection regime. 
Reports can be variable and logistics for inspection can be costly and impractical. 
 

18. Standard measurements for coating would typically require photographic evidence, 
notes about the features of the corrosion and testing of the coating performance.  
Measuring the full 3 dimensional space in a pictorial/video aspect would add clarity to 
the situational awareness. 
 

19. Measuring coating performance is undertaken typically by visual inspection with some 
handheld instruments such as DFT and spark testers.  Such inspections are achievable at 
arm’s length but require scaffolding and staging for larger volumes and heights. This 
again incurs costs and risk of working at height. Flooded or contaminated tanks also 
offer further complications, risk and expenditure. 
 

20. Access to multiple linked ballast tank bays is restrictive and hard work. Working 
conditions can be variable with recesses, pipes and smaller cavities not only restricting 
movement but also creating areas more prone to corrosion and degradation of coatings. 

2.2 Broad aims 
 

21. The successful bidder is required to develop, build and demonstrate a SUAS that can 
operate within confined spaces and carry out inspections to better existing inspection 
capabilities. The SUAS will be developed in collaboration with the investing partners. 
The project will consider: 
a. A semi-autonomous drone over a 12-month project. 
b. Of a modular design for the integration of a selection of sensors good enough to 

undertake comprehensive inspection remotely from the operator 
c. With industrial practicality 
d. Robustness  
e. Capability to define and measure internal spaces using on-board sensors and to 

capture 3D inspection data. 
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f. Take the inspection data and process into a Virtual Reality 3D model. 
g. Allow for distance management and evaluations. 
h. Allow repeat inspections to take place over time. 

2.3 Scope 
 

22. For the proposed SUAS development the successful bidder will deliver a Prototype that 
would take into account the following needs; 
 
a. Water repellent 
b. Work in all types of ballast tanks (Fore Peak, Aft Peak etc.) 
c. Needs to fly for more than 20 mins or undertake a reasonable amount of work in 

that period. 
d. Need to understand where it is at all times. 
e. Means of communicating the results to the operator and third parties off site. 
f. Data capture 
g. Integration of the following capabilities: 

i. LIDAR inspection 
ii. Photogrammetry inspection 
iii. Collision avoidance 
iv. Telemetry of battery performance 
v. Telemetry of wear and also mechanical failure 
vi. Telemetry of electronic wellbeing 
vii. Transmission of flight data 
viii. 3D data capture technology 
ix. Adaption for persistent use by tethering 
x. Adaption for Elcometer and other coating inspection tools and techniques 
xi. Multiple redundancy systems 
xii. Human interaction and proposed system dashboards 

 
Scope for future commercialisation of the SUAS with each stakeholder for further 
project extensions, would be discussed directly between the relevant partner and the 
successful bidder as required. 
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2.4 Summary 
 

23. When a drone is flown in normal conditions the operator has the benefit of choosing 
safe and comparatively easy flying conditions unlike flying in a ship’s ballast tank - 
effectively a metal box with limitations as to where it can go vis a vis port, starboard and 
its altitude.  To compound the problem, the operator does not have the benefit of 
multiple GPS signals to provide position and stability.  In effect the drone must be able 
to fly both internally and externally.   
 

24. Other requirements involve size as the standard access hatch is 400cm x 800cm which 
dictates the overall dimensions of the proposed drone – or at least the capability to alter 
its flight path to fit into the gap.   
 

25. The environment will be wet and damp so the drone will need to be designed to be 
water resistant.  Ideally the drone must be able to provide a comprehensive inspection 
of the many nooks and crannies.  Marine Technical Limits has advised that their 
computer modelling indicated that in a typical tank 60-70% of the area could be visible 
from as few as 7 to 8 points and that the difficult to access areas are often the places 
that fail which could help reduce the total inspection time. It was considered that 
observing 60-70% of a tank would be a very good first target. 
 

26. Most importantly the drone must have situational awareness of its surroundings to 
know where it is, where it has been and where it needs to go. It also needs to be 
ruggedly built and durable to protect itself when hitting the sides of the bulkheads. 

2.5 Broad system requirements to be satisfied 
 

27. The drone must have the ability to access the area to be inspected .   
 

28. Autonomous flight within the enclosed space out of line of sight of pilot 
 

29. A “point cloud” will be created to allow the building of a 3D model of the chamber. 
 
This data will also be exportable to create a 3D inspection model using external VR 
software.  
 

30. Existing technology will be leveraged to minimise development time. 
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2.6 Method 
 

31. The successful bidder review current off the shelf technologies and components to 
select the optimal set of hardware and will make use of relevant input from partners to 
the project. 
 

32. The key elements of the development will in effect be focused on 4 key areas: 
 
a. The development of the physical drone and flight times 
b. The flight guidance software 
c. The sensor requirements 
d. The associated data capture and imagery/modelling 
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3 PROJECT APPROACH 

3.1 Time frame 
 
The development is to be undertaken over a 12-month period over five phases (outlined 
below).  Expenditure will be linked to milestones being accomplished.   

 
33. Phase One – Contracts 

a. Agree support and contracts with Safinah Ltd on behalf of all project partners. 
 

34. Phase Two – Ground work 
a. Commence drone development - component scope 
b. Draft a first version drone operations manual 
c. Create a test facility to standardise evaluation 
d. Acquire components for testing 
e. Evaluate and choose drone sensors (such as LIDAR) 

 
35. Phase Three – Testing of system designs 

a. Test drone to identify parameters of the chamber 
b. Tune drone to export parameters data and live management 
c. Export data to create 3D models and tune collision avoidance system 
d. Optimise the automation system and sensors 
e. Evaluate autonomous systems 

 
36. Phase Four – Evaluation of a working concept model 

a. Commission a bespoke flight system to incorporate all Phases Two and Three. 
b. Design an inspection toolkit/dashboard using telemetry data 
c. Complete operations manual with recommendations 
d. Finalise drone and undertake “real” inspection trials 
e. Evaluate the implementation of the drone with experienced inspectors 

 
37. Phase Five – Demonstration to investors 

a. Undertake presentation to stakeholder and present future iterations for 
commercialisation of the platform. 
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4 TENDER SUBMISSION  

4.1 Deadline 
38. The deadline for tender submission will be noon August 31st 2016 

4.2 Tender content 
39. The tender document to include the following sections: 

a. SCOPE 
b. TIME AND COST TO COMPLETION 

i. Including payment terms and stage payment requirements 
ii. Total costs broken down to cover 

x Manpower 
x Material 
x Testing 
x 3rd party equipment e.g. sensors/ computer modelling 
x Test and trials (assume to be done on land in N.East of England) 

 
c. PROJECT SWOT ANALYSIS 
d. STATEMENT OF EXPERIEINCE 
e. RESOURCES 
f. T&C’s 

4.3 Tender assessment 
40. Each tender submitted will be reviewed by all the current industrial partners to the 

project and scored independently by them on the basis of: 
a. Completeness of proposal 
b. Expertise and capability 
c. Demonstrated understanding of the problem 
d. Time frame and costs 
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5 FURTHER INFORMATION  

41. Any request for further information should be sent to: 
 
Raouf.Kattan@safinah.co.uk 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This project is supported by the European Regional Development Fund as part of the European 
Structural and Investment Funds Growth Programme 2014-2020. 
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