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	Shore power replaces the need for using vessel generators whilst in port, improving local air quality and long-term climate impact

	
	
	

	Shore power is the provision of electricity to vessels while they are berthed in port. Once vessels are connected to shore power, the vessels can switch off their engines that provide electrical power for the vessel crew and on-board systems. Once connected, the vessels no longer rely on their diesel engines which means local air particulate and carbon emissions, noise and vibrations from the vessel’s engines are avoided for the duration of the visit.

	
	
	

	For SOVs, there are some additional considerations: while offshore, SOVs rely on dynamic positioning (DP) technology, as used in many vessels in offshore industries from cable laying vessels to drilling units. This technology is used to maintain a fixed vessel position, without the need for anchoring, alongside the turbines; Equinor plan to use hybrid SOVs with onboard batteries (2-3 MW capacity) to power dynamic positioning while offshore to further reduce the use of fuel oil.

	
	
	

	This means that the shore power provision at the O&M base at the port will need to support the
onboard systems for the crew while simultaneously charging the SOV’s batteries. This needs to
be carried out within the relatively short period that the vessels are in port (around 6 hours).
A viable shore power solution for this operational context relies on overcoming several
challenges:
	
	
	

	Improved certainty in planning: There is a dilemma when it comes to the provision of the civil and electrical infrastructure to support shore power. Infrastructure takes time to plan and construct and before the port takes steps to invest and commit to specific infrastructure, some certainty over the vessels that will use the site is needed and guarantees over the future utilisation and income from the shore power infrastructure (e.g. the duration of the lease, the frequency and duration of vessels visits).
	
	
	

	The solution to this is simple but can be easily overlooked. It relies on the right information being shared at the right time. This could be facilitated through early workshops between the potential vessel manufacturers, the operator Equinor and the Port of Tyne, something the Port of Tyne is well versed at facilitating through initiatives like the Innovation Hub.
	
	
	

	Standardisation: Currently, there is only one worldwide standard (IEC80005-1) for high voltage shore power connections, which has been applied to define standardized connections for cruise ships and container vessels. The IEC80005-3 describes the requirements for low voltage shore power systems, but standard connection types for worldwide application have not yet been defined. In the UK, the power grid operates at 50 Hz, the onboard frequency of vessel systems can vary, some at 50Hz and others at 60Hz; in some cases, frequency converters may be required. Providing a system that is flexible to the requirements of multiple vessel specifications, quickly leads to substantial increases in capital costs.
	
	
	

	At Port of Tyne, Equinor plan to utilise 4 to 5 SOVs, which may include models from different shipowners and manufacturers. Equinor has the benefit of being in the early stages of procurement, therefore, options exist for standardised requirements from different vessel manufacturers, in turn rationalising the costs of the supporting infrastructure.
	
	
	

	[bookmark: _GoBack]Connection Options: In practise, shore power works like a scaled up version of a plug, cable and socket, with various connection options available. The first consideration is whether the cable is onboard the vessel or onshore (ship to shore versus shore to ship). This can impact who bears the majority of the capital cost, the port or the vessel owner. For the level of power required for this scenario, around ~500-700kW, another consideration is whether to opt for a low voltage or medium voltage connection. There is a trade-off between handling a multicable system (low voltage) or providing one cable and plug (medium voltage) with the requirement of an on-board transformer that takes up space onboard the vessel. 
	
	
	

	Due to the relatively short turnaround time for the vessels and the manual handling implications of connecting multiple cables, a single cable, medium voltage solution is likely to be preferred. For the onshore infrastructure, consideration is needed over whether to opt for static pit based, static freestanding connection points or a mobile solution. The appropriate selection requires consideration of the quayside operations and whether the vessels have stern or mid-ship connection points. Cost is also an important factor, with mobile solutions costing significantly more. Power demand and management: Shore power is typically sourced from the national grid but demands from shore power can create a dilemma for both the port and the local energy network. The stress on the network for this isolated and occasional use of shore power would be in the order of ~ 500-700kW per connection. The local grid must therefore have the capacity to cope with this level of demand and the capital costs associated with remedying capacity issues (e.g. provision of a new substation) are typically high. From the perspective of the port, provision of shore power also risks an increase to the port’s energy costs, due in part to the overall increase in energy consumption, but more importantly the peaks in demand caused by shore power connections. To address the issue of peaks in demand, consideration should also be given to a power management system (PMS) to electronically monitor and control the shore power system and electrical distribution network. A PMS provides a comprehensive overview of the system at the port, monitoring operations centrally to provide both operational efficiency savings by distributing power to equipment as needed to reduce the electrical peak demand and maintenance savings by allowing the maintenance team to prioritise and schedule regular preventative maintenance activities. There are also alternatives to sourcing energy from the grid, such as locally embedded generation through off-grid energy sources (e.g. an onsite wind turbine or solar panels). Energy generated locally can be stored and distributed when required using a micro grid. A micro grid solution such as this could be combined with other electrical infrastructure onsite such as charging points for landside equipment such as forklift trucks and could also be used to assist with ‘peak shaving’ to reduce the port’s energy costs.
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