While pay rates in the LNG sector are soaring, the number of competent staff available is not keeping pace

The Society of International Gas Tanker & Terminal Operators (SIGTTO) forecasts that a degree of cross-training of personnel from other ship types will be unavoidable if the LNG industry is to meet its manpower requirements. There are three main topics to consider for pre-qualified seafarers transferring to the LNG sector: cargo handling, large ship manoeuvring characteristics and steam propulsion.
While staff from LPG carriers will pos​sess considerable experience of handling cryogenic cargoes, most LPG vessels in service are relatively small, and use conven​tional diesel engines. Therefore, candidates from this sector intending to make the tran​sition to LNG would need instruction in the handling of large steam-propelled ves​sels. An inflow of staff from VLCC tankers also seems likely, given their experience of large vessels and familiarity with liquid cargo operations. In either case, training requirements would be fairly minimal. On the other hand, attractive salaries may lure personnel from bulk or container vessels with no cryogenic or liquid handling expe​rience whatsoever.
Therefore, putting into place best prac​tice standards for training is a matter of urgency, if the LNG industry is to preserve, and indeed maintain, its enviable safety record. In four decades there has not been a single recorded loss of cargo containment 40 000 voyages. However, an increasing number of minor incidents have been reported, including one high-speed ground​ing, boiler explosions and minor engine room fires.
James MacHardy, General Manager of SIGTTO, told MER: 'As an industry body, we need to   produce a training package. At the moment, the amount of guidance avail​able is quite limited. While established oper​ators have implemented their own training programmes and standards, the concern is that not all new entrants will follow suit.'
Setting the standard

SIGTTO, together with its members and the Nautical Institute, has made con​siderable progress in an initiative that will eventually define the standards required by 10 ranks with varying entry levels depend​ent on the officer's background. Under con​trol of a steering committee, three working groups are focusing on specific require​ments for deck and engineering officers and cargo engineers, with the first draft guide lines already close to completion. These will be reviewed by a technical writer with operational experience of LNG environ​ments so that they fit the globally accepted pattern already set by the UK Merchant Navy Training Board. However, the Society says there is still work to be done on defin​ing criteria for accreditation.
SIGTTO hopes the initiative will be accepted by the IMO and pave the way for a new industry standard, ensuring a uni​form level of competency among seafarers working on LNGCs. This seems a realistic proposition given that some marine col​leges and software training providers are said to be awaiting the outcome of the project before releasing updated course materials.
Despite recent orders for diesel-electric and slow speed diesel propelled LNGCs, steam turbines will continue to be the dom​inant propulsion option for the foreseeable future, so the requirement for steam quali​fied engineers will not go away. However, the advent of onboard reliquefaction tech​nology carries greater implications. Given that a typical plant requires start-up loads in the order of 5.5MW, engineers must be capable of operating and maintaining high voltage electrical systems.
Assessing training needs

Shell International Trading and Shipping Company Limited (STASCO) pio​neered the use of a computer-based solu​tion in a LNG setting as part of its Professional Skills Development Initiative (PSDI) to probe the competency of its sea​farer employees. The software was devel​oped in cooperation with Glasgow-based Seamanship to assess how much seafarers have retained from their training and give advice on suitable remedial actions.
It builds upon a pre-existing continuous quality assessment programme created for cargo engineers and other critical ranks in an LNGC crew. The original programme was based on a one-to-one interview ses​sion conducted between the candidate and a trainer possessing extensive LNG experi​ence. STASCO was keen to expand the programme to cover all ranks and vessels with​out further encumbering trainers.
A structured computer-based solution that preserved the human interaction between trainer and trainee was required. The resulting software package presents candidates with 60 questions chosen from a database of 5600. Crucially it was decided the system should not be multiple-choice based, as a candidate answering all 'A's would get around 30% of the answers cor​rect irrespective of actual ability. In keeping with the original one-to-one interview style, the candidate gives his response to the open-ended questions directly to the fleet trainer. The assessment covers several distinct areas with questions selected according to the candidate's rank and discipline. One area is generic, covering engineering and naviga​tional skills that any officer is expected to know. Another area covered is the compa​ny's Safety Management System (SMS), including work planning, risk assessment and specific procedures related to mainte​nance management, cargo handling etc. The assessment also covers areas specific to the ship on which the candidate is engaged, both from a technical and operational aspect.
Individual answers can be graded on sliding scale to determine whether dates exhibit   'awareness,'   'knowledge’, 'skill,' or 'mastery' of particular issues. On completing the two hour appraisal, the sys​tem will generate a feedback document containing a list of knowledge gaps together with suitable remedial actions.
In this sense, the software package is not a training tool intended to pass or fail candidates, but an initial point of assessment to ascertain where further instruction is   required. Not only has STASCO deployed the system across 26 LNG carriers and 20 oil tankers, to train 900 officers, positive user feedback has spurred the company to develop a 'PSD Coach' version that will enable individuals to do self-assess​ment tests onboard their own vessels.
Simulating operations

Rapid fleet growth has resulted in the pool of veteran engineers able to provide practical 'on-the-job' training becoming diluted, triggering a rise in formalised shore-based courses that capitalise on advances in simulators as well as computer based training (CBT). Simulators are an invaluable tool in that they allow training in complex shipboard cargo operations to be conducted in a risk-free environment.

Last autumn Mitsui OSK Lines (MOL introduced a home-grown LNGC steam turbine plant simulator for its training insti​tute in Tokyo. The company says the simu​lator recreates the 100m2 engine room area of the Al Zubarah LNGC perfectly, even a far as replicating the audio environment found onboard. The system, which can be integrated with the existing cargo handling simulator, consists of five plasma screens, and control panels for main engine, genera​tor turbine, water feed pump, boiler as well as engine control console and auxiliary machinery group starter system. It can be configured to match the experience of its users and to recreate crisis situations, to allow instruction in accident prevention and emergency response techniques.
MOL considers that a comprehensive understanding of the piping system and valve operation is key to ensuring safe oper​ation. To that end, as trainees manipulate the simulator valves, the effects on system operation can be tracked on a 3D display.

The personal touch

However, full-scale simulators are an expensive proposition and the number of establishments furnished with such equip​ment is limited. There are also logistical issues, where, for example, a ship opera​tor is unable to free up a sufficient num​ber of personnel who need training on dates and locations to coincide with the available courses.

These drawbacks can be overcome with onboard PC-based simulators. Representative of these systems is the WISE Cargo soft​ware developed by L3 MPRI Ship Analytics. This cargo handling simulator program comprises an internalised ship model, performance monitoring, and a self-study tuition course. The performance monitoring sub-system uses artificial intelli​gence to assess and predict how situations will develop based on a database of 1500-2000 rules processed every 15 seconds. Feedback messages are delivered to the user based on the model status and predicted outcomes of subsequent operator actions, in a similar way to a real instructor. The company is preparing to launch a LNG steam propulsion plant simulator, which will initially be targeted at shore-based training institutions with plans to release a standalone version based on the WISE con​cept later this year.

L3 MPRI Ship Analytics has also signed a Memorandum of Understanding with the Norwegian marine training provider, SeaGull, to jointly develop inte​grated training systems with the objective of merging the advantages of simulation programs with those of CBT software. Ray Gillett, director of operations at L3 MPRI Ship Analytics told MER that real time simulation and CBT modules are comple​mentary. 'Simulation is good at providing hands on experience while CBT provides basic knowledge.' It is hoped that combin​ing the best of both worlds will shorten the time needed for an officer to gain the req​uisite skill set.

This is a view shared to some extent by Yngvil Asheim, President of Hoegh Fleet Services: 'CBT packages and simulator software are a good supplement to on-the-job training, but cannot replace hands-on exercises completely. Furthermore, some of the existing software is of a very general nature, so the challenge will be to develop more specialised systems for different ranks and levels of experience.' Asheim also points to the access question. 'Installing these systems onboard would allow officers to study at times convenient to them.'

Manual intervention

Given that steam turbine powered LNGCs currently under construction are designed to have 40-year life expectancies, knowledge transfer is another pressing issue. While simulators and CBT packages are useful tools, they do not remove the need for manuals for routine operation, trouble-shooting or other contingencies. Last year Hoegh Fleet Services played a prominent role in developing a Norwegian superintendents manual that runs to some 2000 pages and tries to document the accu​mulated experience of today's onboard engineers. However having compiled the tome, Asheim admits that trainees can only obtain so much knowledge from reading. Practical experience is essential to learn how individual components work together as part of an integrated system.
Rank differentiation and onboard training underpin the courses provided by Global LNG Management, a venture com​pany of V.Ships Group and Hamburg-based Marine Services Group. The courses encompass classroom tuition, practical experience and CBT/simulators and are conducted onboard the Annabella, an actual 35 500m3 capacity LNG carrier. Operations Director, Bert McAughtrie, says 'A major benefit of this approach is that candidates will also accrue sea-time for their endorsements while completing their training courses. This is particularly impor​tant for officers transferring to LNG from a non-tanker background and not holding a dangerous cargo endorsement.'
