
 

 
Renewable energy solutions 
development  
 

A consulting and solution engineering approach to building highly 
reliable modular systems for hydrogen generation and 
decarbonisation. 
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“The delivery of future net zero energy systems will require radically 

different ways of doing things, including novel technologies, new habits for 

consumers, new business models, new collaborations and new regulatory 

and governance frameworks.” Carbon Trust, 2020  

It is recognised that future energy systems will be challenged to achieve a number of objectives. They 
will need to produce clean energy from sustainable sources whilst working reliably and safely – often in 
remote or inhospitable locations. They will also need to deliver long-term and consistent value to their 
operators. 

Technology advancements 

As renewable technologies continue to evolve, they offer new ways to meet some of the challenges 
ahead. This includes the scale of generating units – there is now the potential to operate with smaller 
generating units. This offers two critical benefits in delivering workable and efficient energy systems. 
Firstly, smaller generating units need less infrastructure and can be located closer to user demand. 
Secondly, units can be operated as modules and joined together to offer a more flexible and scalable 
solution. 

Electrolyser-based generation systems fit well within this landscape as they can be operated in 
compact and even mobile packages. This tested technology offers the potential of being able to operate 
across a range of industries including on offshore oil or gas platforms, inside factory facilities or even in 
the car park outside a public building such as a hospital. 

Whilst this flexibility offers many advantages, it still presents a challenge to system engineers to 
configure and optimise the solution to best fit the user needs. And hydrogen production isn’t without risk 
– you need to assure that the safety and performance of these systems have been designed and 
developed by an experienced partner like tpgroup. We bring 50-years of experience of such systems, 
packaged for the most demanding of uses and environments, to drive these innovative solutions into 
everyday use. 

A vision for hydrogen-based green energy solutions 

tpgroup are primarily solution engineers. That means we find the optimum combination of 
technologies, services, packaging and interfaces to deliver the required throughput and quality of 
hydrogen – in a form that suits the user’s needs. 

We are experienced in combining proven technologies and subsystems in a modular approach that 
manages risk and delivers economic benefit through a long-service life. 

An end-to-end solution may exploit renewable energy sources such as wind, wave or solar and an 
available water supply (subject to suitable purification). Electrolysers, scaled to suit the throughput 
requirements, generate hydrogen and feed this into downstream systems. The gas may be compressed 
and stored for later use in other energy systems. 
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Our experience in primarily in mid-sized solutions that could feature: 

 System power up to 10MW 

 Hydrogen flow up to excess of 200+Nm3/hr 

 Storage available at up to 700bar and in tanks depending on requirement 

 Scalable delivery pressure up to 700bar enabling up to 10kg per 250 litre tank 

 Saltwater through to portable water capability 

 Supplied in a frame mounted or container package for onshore/offshore deployment 

 CE or UL standards as required 

Systems packaging 

tpgroup packages gas management equipment for a range of applications. These may include 
integrating a number of different clean gas systems such as carbon capture, oxygen and hydrogen 
generation, and VOC removal.  

This experience has been used to create a conceptual packaged solution of a small modular 
electrolyser system capable of producing oxygen or hydrogen on demand at remote locations. 

 

 

The system was proven in our development 
facilities to demonstrate gas production over a 
trial period. 

The subsystems arrangement is designed to be 
packaged inside a standard ISO shipping 

 

We find the optimum combination of technologies, 
services, packaging and interfaces to deliver the 
required throughput and quality of hydrogen. 
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container to make the unit transportable using 
standard vehicles or aircraft. 

A 20-foot container is sufficient for low power 
systems as shown above, 40-foot or multiple 
modular units will be configured for high power 
installations. 

To illustrate the modular configuration, one use 
case considered is for two units to be deployed 
in a hospital car park as represented in the 
image. 

 

Systems packaging experience 

 

 

Advanced compression packages 

tpgroup has designed and constructed 
packaged advanced compression packages for 
industrial and the energy markets. The image is 
of a steam expander designed to recover 
electrical energy from industrial steam flow. 

 

 

 

Rugged control system packages 

High voltage control systems were developed as 
part of the solution packages for several energy 
management systems. In one case the system 
converted a commercial three-phase power 
supply to a multi-kilovolt direct current feed.  
 
A custom specified cable carried power, plus a 
communications link over several kilometres, to 
manage an inverter set in the remote system to 
drive a number of AC motors with full monitoring 
and control. The surface equipment was 
specified to IP68 to be fully resilient and self-
sufficient in a very exposed environment. 

 

Explosive environment deployment 
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A system was designed to manage pressure let-down from a main natural gas supply. The goal was to 
deploy and expander/generator to harness excess pressure and provide parasitic power alongside a 
gas turbine generator. This fell under regulations for ATEX zone 1 and the system was specified and 
designed to the requirements of that code. Several systems were designed and developed for multiple 
partners to explore gas compression close to the wellhead. These systems were encased in the 
production pipework and with ancillary control systems nearby under ATEX zone 2 regulations 

Packaged small modular electricity generation equipment 

A range of packaged small modular electricity generation equipment was produced using advanced 
turbo-expanders to convert fluid flow into electricity and feed that back into the grid. All of the system 
engineering and control philosophies needed to control the machine as well as manage the feed in of 
electricity to the grid were produced in house 

Delivering proven capability 

tpgroup is one of very few companies globally with the knowledge and experience to create system 
level hydrogen generation solutions. We have been working on static equipment solutions in the energy 
industry for over 75-years, and over 40-years with electrolyser systems. 

We are unusual in that we combine technical and operational consultancy with a full spectrum of 
design, development, manufacturing, test, deployment and ongoing support. 

Our experience covers projects for the UK government and government agencies, as well as 
multinational organisations within highly regulated industries. Please read the short case studies 
covering our bespoke consulting and engineering solutions below. 

Feasibility and business case  

tpgroup is baselining the current and future fossil 
fuel requirements for a UK Government 
department, and investigating the feasibility of 
solutions to reduce demand, and evaluating the 
feasibility of alternative energy sources and 
solutions (from a commercial, financial and 
technical perspective) to producing a business 
case to scope and justify change prior to 
significant potential investment 

 

 

 

 

 

 Technology selection and configuration  

tpgroup worked with BP to explore the potential 
uses of compact compression at the wellhead at 
offshore gas production platforms. The 
engagement began with a technical feasibility 
study to identify the constraints of space, weight 
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and power availability on the platform deck, gas 
flowrates and condition, and delivery objectives at 
the onshore terminal.  
 
A review of technology and configuration options 
was completed, which led to further design work 
and modelling to specify an integrated system that 
would meet the technical, operational and 
economic needs. 

 

Integrated large solution delivery  

tpgroup has demonstrated capabilities in the design 
and delivery of large-scale solutions, This includes 
an integrated dump steam condenser package at a 
refinery in the North of England. The scope of work 
included two bespoke design steam dump 
condensers with 10 forced axial fans, a condensate 
recovery duplex pump set, and an exterior rated 
motor control cabinet with user control panels.  
 
The project began with a front-end engineering and 
design (FEED) study and progressed through 
design, manufacture and procurement of 
subsystems leading to factory testing, site 
deployment, test and handover. 

 

 

 

 

 

 

Solution engineering and deployment options  

tpgroup worked with the UK Maritime and 

Coastguard Agency (MCA), providing specialist 

support to produce service requirements 

(encompassing business and technical aspects) 

for the MCA’s Radio Network Infrastructure 

Replacement (RNIR) Programme, budgeted at 

£155 million.  

 

The service requirements, including acceptance 

methods and criteria, were used by MCA during 

the tendering and contracting process. 
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Solution engineering and deployment options  

tpgroup is defining the business and technology 
change required for the implementation of 
Evolutionary Capability Delivery (ECD) by the £4B 
MOD LE TacCIS Programme.  
 
Based upon definition of ‘As-Is’ POTI and 
subsequent gap analysis, tpgroup has developed a 
change plan defining the actions/outputs required to 
transition to the ‘To-Be’ model. 

 

 

 

 

 

 

 

 

 

 

 

 

Complex programme delivery  

tpgroup has provided embedded support to 
the Royal Navy’s £5.1B Type 26 frigate (Global 
Combat Ship) programme.  
 
The Group works with the Ministry of 
Defence’s Defence Engineering & Support 
organisation (DE&S) on implementation and 
application of project controls techniques, 
including earned value management (EVM) 
and estimate at completion (EAC) methods.  
 
This allow key members of the Type 26 senior 
management team to scrutinise and question 
KPIs delivered by the contractor and maintain 
the overall contract performance to deliver on 
time. 

 

For further information 

Our team can guide you further on our innovative approach to green energy systems. For more 

information, contact us at enquiries@tpgroup.uk.com or go to www.tpgroupglobal.com. 


