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The global fleet of Dynamically Positioned vessels worldwide 
has more than doubled in size in seven years.

DP Subsea Vessels (Minimum DP2, 50t crane & 50 berths)

No. of Units Fleet at 
1/1/10

Fleet at 
1/6/17

Order Book 
at 1/6/17

Delivery over 
next 6 months

LOA 75-105 meters 111 210 21 13
LOA 105-135 meters 54 104 11 6
LOA 135-225 meters 31 89 13 7
DSV’s with integrated sat system 54 64 11 7

Heavy Lift Construction Vessels & Barges

No. of Units Fleet at 
1/1/10

Fleet at 
1/6/17

Order book at 
1/6/17

Delivery over 
next 6 months

With crane size 1,000-2,999 t 31 48 0 0
With crane size 3,000 t+ 11 24 3 2

Figures from “Kennedy Marr – Offshore Industry Market Report - June 2017”



Why the industry needs TECHOP’s, or at least what we have 
heard

• With this increase of fleet size, the available time to research and create 
the robust FMEA’s required may not be fully available.

• With pressure on the commercial side corners could be cut, certainly 
where a fleet of sister vessels are concerned.

• Vessel builders will go to the lowest bid to deliver a class-approved 
vessel per client request.

• Updates from other guidance issuers perceived out of date.
• Just being a reputable third party company reviewing the documentation, 

without industry standard guidance not created by yourself, is difficult.



Within the case studies the names of the vessels, operators, 
client or any other identifiable information has been removed

FMEA Gap Analysis

Cross Connections

Blackout Recovery



Case 1 – FMEA GAP Analysis
The Documentation Denying Determination of reDundancy
Stuart Duffield



FMEA Gap Analysis TECHOP

•Published in December 2013.
•Wide variation in quality and scope of FMEAs.
•A quality FMEA completed prior to construction could save 
money.

•Shows best practice that the FMEA should have details of the 
various systems as noted.

•Does not stipulate the level of detail required for the FMEA. 
This can lead to confusion as to whether an item is sufficiently 
covered in the FMEA when analyzed.



•Vessel built in 2014 and delivered in 2015.
•Classed with DP-2 system per IMO and class society 
requirements.

•Documentation provided by a reputable provider.

•Gap analysis requested and completed in Q1 2017



The use of the MTS excel template was found to potentially increase 
the risk of missing pertinent information from the gap analysis



Incorrect closing of Gaps

A previous gap analysis was carried out and the FMEA updated as an attempt to close 
the identified gaps.

The FMEA states:
"All of the bus tie circuit breakers are operated manually, with the exception of 
automatic tripping due to overcurrent. The Power Management System is not 
capable of auto reconfiguring the circuit breakers or reducing power transfer across 
bus tie.”

Yet, the next paragraph states:
"If an on-line generator should fail or its circuit breaker should trip, the PMS will 
automatically start a standby generator, place it on the bus and automatically open 
and close bus tie circuit breakers to reconfigure the electric plant as necessary to 
meet the ship’s electrical demand.”



FMEA Gap Analysis - Conclusion

• The gap analysis is only as good as the people completing it.
• If the original FMEA is poorly laid out, the Gap analysis can be extremely 

difficult to complete.
• The benefit of the Gap Analysis was obvious when completed, providing 

obvious evidence of a lack of information that required further testing to 
prove the systems as built status.

• Interpreting guidance on what should be included in a robust FMEA and 
DP Proving Trials is the first part of the Gap Analysis.

• However, the operator went back to their original FMEA provider and 
“closed the gaps” again.



Case 2 – Identification and Mitigation
of Cross Connections
The Curious Case of the Cross Connections
Sean Hogue



Background on Techop

•Published May 2015.
•Addresses Cross Connections in redundant groups.
•Potential to reduce redundancy concept.

What is a cross connection?



Vessel Configuration

1 2 3 4

1 3 2 4

930Vdc 930Vdc

B A



Cross Connections

480Vac 480Vac
B A

ABT

ABT

ABT

480Vac
ESB

Service Panel

Emerg. Panel

E



Automatic Breaker Transfer (ABT) Switches

• The potential for 
hidden failure

• The potential for 
fault transfer

• The changeover 
creates a common 
point

• Transient position 
excursions
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Identification and Mitigation of Cross Connections - Conclusion

• Safe DP operations from the valid enhanced testing of the systems as 
built.

• Early inclusion of the FMEA vendor could prevent inclusion of costly 
“enhancements” to the redundancy concept of the vessel.

• The contents of the of the TECHOP was good. However, awareness of 
this by all stakeholders was not observed until brought to their attention 
by the independent investigation carried out.

• Cross connections can exist in almost any design for modern DP 
vessels, careful consideration of the entire system, using multiple 
TECHOP’s and available guidance is prudent.



Case 3 – Blackout Recovery
A System Protecting Itself
The Protection Preventing Proper Pursuit of Positioning
Landon Applegate



Blackout Recovery TECHOP

•Published in September 2012.
•Themed along the need of:

• Blackout recovery.
• Automated blackout recovery.
• Proper testing.
• Design features.



•Vessel delivered in 2016.
•Diesel electric with a 50/50 split design.
•Classed with DP-2 system per IMO and class society 
requirements.

•Documentation provided by a reputable provider.
•Being tested in TAM configuration.



Vessel Configuration
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Vessel Position Loss due to Recovery Failure

• Single generator remains online powering two thrusters and other loads
• Phase back begins to reduce power consumption.
• PMS protection functions stop automated start of standby generator on 

healthy bus.
• Blacked bus starts recovery per PMS.
• All thrusters required manual restart to be available for DP.
• One generator online for 80 seconds allowed position loss due to lack of 

power available for thrusters. This during controlled testing.



Blackout Recovery: A system Protecting Itself - Conclusion

• Identified a lack of robustness of the system.
• If recommendations were followed from the TECHOP then the software 

could have minimized excursion with correct handling of the failure.
• Desirable features, noted in the TECHOP, were not included in the 

vessel systems.
• A differentiation between open and closed bus protective functions and 

operations was not considered in the FMEA.
• Operation of the vessel in the tested TAM mode was ultimately not 

acceptable by the risk owners of the industrial mission and further testing 
will be required.



Conclusion
The TECHOPs Triumph Towards Trusted Testing



• A further case study is included in the paper - Evaluation of Protection Systems: 
Investigation through an Annual Gap Analysis

• Each TECHOP is valid on it’s own, but adds further value when combined, for example 
FMEA Gap analysis with Cross Connections.

• TECHOP’s allow for standardization of the process, giving the ability to make 
comparisons between different assets easier.

• The introduction of TECHOP’s in general has the potential to increase quality and 
consistency of the documentation, while reducing the risk in operation.

• The release of TECHOP’s is accomplished quietly, with emails sent to subscribers, this 
could lead to a lack of awareness within the industry.

• As TECHOP revisions are released, incorrect reference could be made to older 
documents, if the reviewer is not aware of the naming methodology or that a new 
edition has been released. You have to open the document for the date, and that’s the 
only indication.



Thank-You
Questions?
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