
Technical Assessors for the Energy Entrepreneurs Fund, Thermal Efficiency and Low Carbon Technology Heating Fund Application 

Instructions:
[bookmark: _GoBack]Please complete contact information below and both the Part 1 questions and Part 2 mock assessment and return to entrepreneur@beis.gov.uk with the subject heading “Technical Assessors Application” by midday on 5pm on 24th November 2017. Please also complete the declarations at annex 1 (see ITT for more information).

Contact information:
	Name
	

	Address & postcode
	

	Telephone
	

	Email
	


Organisation information:
	Organisation name
	

	Company number
	

	VAT number
	

	Website
	

	Organisation size
	



	Regarding your organisations professional indemnity insurance, please advise:

	Policy NR & Limit of indemnity
	Date of expiry
	Insurers Name

	
	
	

	Regarding your organisations public liability insurance, please advise:

	Policy NR & Limit of indemnity
	Date of expiry
	Insurers Name

	
	
	



Part 1 Expertise and Experience:
	1. A) What sector(s) do you have specialist technical expertise or knowledge in?
(please choose from categories set out in Section 9 of ITT)
	

	B) Are there other sectors that you are generally technically proficient in?
(please choose from categories set out in Section 9 of ITT)
	


	2. Please provide evidence of your technical expertise (past career experience, qualifications) (300 words max)
	

	3. What Project experience do you have? Please provide evidence of either having worked on or managing projects (300 words max)
	






	4. Please state any other relevant experience or skills (for example a technical assessor for another innovation scheme). (300 words max)
	












Part 2 Mock Application Assessment
In order to check your suitability please read the mock application below and provide a score and feedback to the applicant. This application is in the energy storage area so we will only be assessing the non-technical questions. 
	Public Description of the Project (this should be a brief non-confidential description of the project that DECC may use) (max 1500 characters)

	
CRESS aims to apply its flywheel energy storage system to utilise regenerative energy in container handling cranes at ports. Cranes currently waste the braking energy when a container is lowered but this can be recovered and used in raising the next container to be moved. This energy saving would reduce both the diesel used to power the cranes and lower carbon emissions.

There are around 10,000 container port cranes worldwide. Market feedback shows that existing energy recovery systems do not meet port operators’ requirements.

In order to capture this opportunity CRESS needs to develop and test a pre-production prototype in both the laboratory and on a crane operating at a port. These tests aim to prove that the CRESS system can reliably deliver both attractive fuel savings and product payback.

The CRESS design has several novel features that address customer unmet needs. These features result from the flywheel’s novel design and materials of construction. CRESS is partnering with specialist suppliers who have the skills necessary to manufacture the system components. Certain elements of this system have been developed but not yet tested together in a whole system. The rigorous test programme will prove the system performance, identify potential improvements and enable CRESS to ready the system for production.

	Section 1 - Business Proposition

	What is the business opportunity that this project addresses? (max 3000 characters)

	CRESS aims to apply its flywheel energy storage system to utilise regenerative energy in container handling cranes at ports. Cranes currently waste the braking energy when a container is lowered but this can be recovered and used in raising the next container to be moved.

There are around 10,000 container port cranes worldwide1. In order to capture this opportunity CRESS needs to prove expected fuel savings of up to 50% per crane (depending on operations) in a field trial on a port crane. This will require the development of a full-scale prototype, installation of our system on a port crane and field trial testing to prove reliable and attractive fuel savings and payback.

Port operators want to reduce both fuel use and carbon emissions based on the expectation that the cost of both will rise. Our partner is the Port of Felixstowe(“Felixstowe”) – the UK’s largest container port and part of HPH Group, the World’s largest port operator. Felixstowe wishes to buy CRESS systems if savings can be demonstrated and has agreed to provide support, including access to a crane (see MoU in Appendix A).

The fuel savings equate to approximately 57,000 litres fuel pa per crane2, equivalent to £34,000 and 152 tCO2e pa per crane3. Payback on a retrofitted system is estimated at 3 years (based on a system price of £100k).

Market feedback shows that existing energy recovery systems do not meet port operators’ requirements. In particular, the need for high duty cycles, high levels of efficiency and low-losses under no-load. Compared to energy recovery systems based on batteries and capacitors, flywheel/motor systems offer better lifetimes at very high duty cycles (i.e. 20 versus 4-5 years).

The CRESS design has several distinguishing features.
· Uses a low-cost, composite flywheel and a switched reluctance motor/generator.
· Direct mechanical coupling to a high-speed motor/generator (rather than complex magnetic or electronic couplings) making energy extraction easier.
· Low energy losses due to angular contact rolling element bearings and operating both flywheel and motor under vacuum.
· Flywheel and motor can be separately optimised to match the load and energy requirements of the application.

This project will demonstrate to potential customers that a CRESS system can
i. integrate with existing crane systems with no impact on performance or operator experience
ii. achieve significant fuel savings
iii. deliver an attractive payback (based on proven savings and a production-ready unit price).

Notes:
1. Based on estimates from Port of Felixstowe and Control Techniques (part of Emerson)
2. Port of Felixstowe certified that RTG consumes 114,000 litre per year
3. RTGs typically lower a container weighing 30t, 20m, 15 times per hour. Assuming a diesel-to- motive energy efficiency of 30% and 80% of braking energy recovered, as well as a diesel energy density of 35.9MJ/l then diesel saved is 57,000 l pa.

	What is the size and nature of the market opportunity for this innovation? (max 3000 characters)

	
CRESS system markets include cranes, buses and trains. The analysis is for the initial market: dockyard cranes. Market size estimates are 500 cranes in the UK and 10,000 globally (according to at Felixstowe/HPH and Control Techniques/Emerson – see Appendix B). Port Crane sales are strong with Demag Cranes reporting 7% YoY sales growth (2012: www.cranestodaymagazine.com). Within dockyard cranes, there are three applications: Rubber Tyred Gantry cranes (RTGs) requiring energy storage units with c.150kW capacity; Straddle Carriers with a similar requirement to RTGs; and Ship- to-Shore cranes that use mains electricity as the prime power source, have higher power ratings and require a 0.5-1MW capacity. The CRESS system is applicable to both new cranes and retrofit.

Key market drivers for adopting energy efficiency devices on cranes are rising fuel and carbon compliance costs. Systems that reduce energy consumption during idling have had a rapid uptake and operators are now seeking to reduce consumption during active crane movements. The three competing storage technologies for cranes are: Batteries, Super Capacitors and Flywheels (see Appendix B). Based on customer feedback, batteries are the cheapest but least durable option and cannot cope with up to 300 charge/discharge cycles per day. Super capacitors are also limited by their long-term durability (cranes require 1 million duty cycles over 10 years). Flywheel storage is ideally suited for storing and delivering large amounts of power for short time intervals. Our closest competition is Vycon with a flywheel designed as an uninterruptable power supply. Their unit is not optimised for energy efficiency and requires a continuous energy input under no load of 21 kW, which uses 4 l diesel/h meaning no fuel savings until container movements exceed 7/h.

Over a 10-year period we expect 80% penetration of active systems into existing and new cranes (in line with idle systems market penetration). The market will initially be for retrofit systems but in the longer-term will move to new crane sales, maintenance and system upgrades. Total worldwide flywheel sales in 2020 are expected to be £260m pa (2,500 systems pa). The worldwide installed base of systems by 2020 is estimated to be 7,860 (700 in the UK).

Success in the crane market will support exploitation of our system in other large, global markets (but have not been included in CRESS revenue figures).

The crane market consists of numerous OEMs (e.g. Kone and Demag) and system manufactures (e.g. Siemens and Emerson). In light of this competitive structure, CRESS aims to capture 20% market share. Appendix C shows CRESS sales projections: 500 systems (worth £50m) in 2020 and 1,500 installed systems.

Immediate demand will come from Felixstowe and the wider HPH Group. The route-to-market will be direct to Ports, as well as via current equipment suppliers such as Control Techniques/Emerson (in discussions).

	How will the outcomes form the project be exploited? What business model will your company use to generate value from the innovation? (max 3000 characters)

	
The exploitable outcomes of the project are a pre-production flywheel system ready to be transferred to full production. In addition, the project will finalise the processes necessary to manufacture and assemble the system. The field trial will also act as a reference for port crane applications.

Due to potential loss of revenue, a port cannot take an operating crane out of commission to use as  a test bed but are willing to trial a pre-tested unit on a live crane. Design completion, system and test-bed build, control integration, and performance validation will therefore be followed by a field trial on one of Felixstowe’s RTG Cranes (see Appendix A for CRESS-Port of Felixstowe MoU).

A successful field trial is likely to lead to initial orders for several (5 to 10) systems to be installed for prolonged beta product trials. This would establish Felixstowe as a reference site in the Hutchinson Group and the wider industry.

CRESS wants to supply energy recover systems into at least 30% of the world’s crane market. The system can be readily retrofitted to existing cranes as well as new cranes. The route-to-market for retrofit will be direct, working with port operators such as Felixstowe that has 100 RTGs whilst its parent, Hutchison Group, has around 1,500 RTGs. CRESS is also in discussions with existing crane control system suppliers, such as Control Techniques/Emerson, about offering integrated solutions (idle + active energy saving solution).

For new build, CRESS will work with crane manufacturers such as ZMC and Cargotec, and drive suppliers like Siemens. For volume production CRESS plans to assemble and supply retrofit units to port and crane clients. The manufacturer of the flywheel components will be outsourced, the motor and coupling will be manufactured by SR Drives to an exclusive CRESS design. CRESS will initially retrofit units to port cranes but in time this can be outsourced to crane service companies or OEMs. The precise arrangements will vary by port company depending on current arrangements. CRESS will also supply units to OEMs for integration into new build cranes. However,  manufacture  under license would also be considered with the major OEMs mentioned above.

CRESS flywheel energy recovery system is also suitable for city buses, metros and urban trains markets. Proving the system in cranes will enable entry into these markets. However, the focus for CRESS in the medium-term (next 5 years) will be container cranes.

The project will generate IP for CRESS that will be protected as know-how, design rights and, where appropriate, patents. Key IP that is likely to be generated will include:
· novel motor/generator design required to operate in a vacuum and at very high speeds
· process know-how relating to the winding and moulding of high performance composites
· novel process equipment required for the fabrication of composite components and assembly of high precision sub-systems (e.g. alignment of flywheel and motor/generator).

	Section 2 - Impact on Climate Change Targets and/or Security of Supply

	How will the innovation impact on carbon targets and/or security of supply and over what timescale? Attempt to quantify the impact your innovation may have. (max 5000 characters)

	
Climate change target impact
The main environmental savings are expected to be in reduced CO2 emissions. The estimates are based on a fuel saving per crane of 57,000 litres per annum, a litre of fuel use emits 2.67 kgCO2e (source: DEFRA) and therefore the carbon emission reduction per crane is 152 tCO2e/year.

Using the market penetration assumptions set out in Section 1 and Appendix C, the carbon savings in 2020 worldwide from all flywheel crane systems (i.e. CRESS and competitors) are estimated to exceed 1 million tCO2e pa (and over 42,400 tCO2e pa in the UK). It is assumed that market penetration will only have reached 55% for flywheel system in 2020.

Specifically for CRESS systems (at 20% market share), it is estimated that carbon savings in 2020 will be 233,500 and 11,200 tCO2e pa globally and in the UK, respectively.

Cumulative carbon savings by 2020 from the CRESS system globally and in the UK alone for the CRESS system will be 570,000 and 30,000 tCO2e, respectively. These savings are estimated to have double by 2030 when market penetration will have reached 80%.

Security of supply impact
Security of supply is improved through a reduction in diesel usage. Using the same diesel savings and market penetration assumptions as above, total fuel savings in 2020 globally and in the UK are expected to be 450 and 16 million litres pa, respectively. For the CRESS system specifically, the global and UK savings in 2020 are estimated at 90 and 4 million litres pa, respectively.

Impact timescales
The CRESS system will be expected to be in full production by 2015 with unit sales increasing over the next 5-10 years. Carbon and fuel savings are both related to the installed base (and not simply new sales) and are therefore cumulative. Appendix C shows the time evolution of unit sales, carbon and fuel savings, as well as sales income.

Competition & relative savings
From the table below it can be seen the major advantages of CRESS over competing systems include:
· virtually no energy required when crane is operating in stand-by mode
· all recoverable potential energy can be stored & reused
· highest energy saving of known competitors (by 18%)
· lower system cost
· higher power and energy density
· payback time reduced from 7 (nearest competitor system) to 3 years

	
	+
CRESS
	Vycon
	Batteries
	Capacitors

	

System
	Separate flywheel & motor
/generator
	Integrated flywheel & motor
/generator
	
Lead acid battery pack
	
Super capacitors

	

Power convertor
	Switched reluctance motor
/generator
	Induction motor
/generator
	

Static inverter
	

Static inverter

	Peak power (kW)
	140
	80
	100
	100

	No load losses (kW)
	5
	21
	n/a
	n/a

	Stored energy (kWh) at
max operating speed
	1.5
	0.35
	30
	2.5

	Mass (kg) excluding power
convertor
	200-350*
	640
	2,000
	300

	No. full discharge cycles
	> 50,000
	n/a
	3,000
	10,000

	Storage efficiency (%)
excluding no load losses
	90
	90
	70
	95

	Target cost at sales of 100
pa (£k)
	100
	100
	70
	150

	Cost per kWp (£/kWp)
	0.7
	1.25
	0.7
	1.5

	Scale-up to MW size for STS cranes
	Direct scale up
	Not possible
	Uneconomic
	Not necessarily stable


Source: competitor literature/website, Port of Felixstowe
+   comprises two energy storage systems of power rating 70 kW and storage capacity of 0.75 kWh
*   mass variation due to casing of the motor/generator which could be either aluminium or steel

In addition to these competitors, some port cranes are moving from being driven by a diesel generator on the crane, which generates the electrical tractive power in situ, to centrally electrified system, where mains power is distributed to cranes via a live rail system. Energy recovery is equally valid to these cranes and flywheel energy storage systems, such as the CRESS system, are relevant to electric systems.

Cost savings & payback
The main cost saving to the port operator is via diesel savings. However there are also savings in reduced maintenance cost for the diesel genset, as it will operate for fewer hours per year, have fewer starts and run less often at full capacity. In terms of diesel savings, an RTG crane uses 114,000 litres of fuel per annum. A 50% fuel saving would save 57,000 litres per crane, which is worth
£34,000 pa at a diesel price of 60p/litre (Felixstowe price). This is a total saving of £3 million across Port of Felixstowe’s 91 RTGs. At an anticipated price of £100,000 per system the payback is 3 years and an IRR of 30%. A payback of 3 years meets customers’ expectations (based on discussion with potential port customers).



Your Score and Feedback based on the mock application:
	5.   To what extent are the business opportunity and market problem that this innovation and project address compelling? 

	A) Scores out of 10 (10 is excellent answer; 0 is not answered)
	Is there a clearly identified problem that this innovation is solving?
	

	
	Has the applicant clearly identified and understood their target market? (For early Technology Readiness Levels (TRL 3-5) they may not be certain which markets will be more appropriate but should be able to describe an anticipated target market; for later Technology Readiness Levels (TRL 6-9) justification for market selection would be expected.)
	

	
	Does the applicant demonstrate an understanding of the customer value proposition appropriate to its TRL level?
	

	
	How strong is the evidence for market potential?
	

	
	Does the venture demonstration an understanding of the competitive landscape?
	

	
	Does the innovation have a Unique Selling Point compared to competitor solutions?
	

	B) Please write 3 sentences we can feed back to the applicant:

	

	6. To what extent is the proposed commercial exploitation of the outcomes for the project realistic?


	A) Score out of 10 (10 is excellent answer; 0 is not answered)
	Has a route to market and business model been identified? 
	

	
	Is the understanding and description of the business model and proposed route to market commensurate with the stage of the technology/project and in your view, is it realistic/does it make sense?  [i.e. later stage projects (TRL6+) are expected to have a better developed understanding of their proposed route to market. TRL3-5 projects may still be working.]
	

	
	How robust is the case for exploiting the project outcomes to generate value?
	

	
	Does the applicant demonstrate a realistic understanding of market potential and future sales?
	

	
	How strong are industry / supply chain relationships? Are these at a level appropriate to the development of the innovation/applicant?

	

	
	Are the plans to exploit the outcomes of the project realistic?
	

	B) Please write 3 sentences we can feed back to the applicant:
	

	7. How attractive is innovation’s impact on carbon targets and/or security of supply?


	A) Score out of 10 (10 is excellent answer; 0 is not answered)
	Are the carbon numbers quoted project specific?
	

	
	Does the applicant explain whether the innovation saves carbon directly or is it an enabler?
	

	
	Is the time of innovation to market explained and reasonable?
	

	
	Is the likely impact of the technology over different timescales explained and reasonable?
	

	
	Are the comparative benefits against similar technologies explained and reasonable?
	

	
	Is the offered impact on 2050 targets or security of supply attractive at this stage of development?
	

	B) Please write 3 sentences we can feed back to the applicant:
	





[bookmark: _Toc405889394]Annex 1 - Please complete these sections -  Nil returns are required.
Declaration 1: Statement of non-collusion

To: The Department for Business, Energy & Industrial Strategy
1.  We recognise that the essence of competitive tendering is that the Department will receive a bona fide competitive tender from all persons tendering.  We therefore certify that this is a bona fide tender and that we have undertaken without input from others.
2. We also certify that we have not done and undertake not to do at any time before the hour and date specified for the return of this tender any of the following acts:
(a) communicate to any person other than the Department the amount or approximate amount of our proposed tender, except where the disclosure, in confidence, of the approximate amount is necessary to obtain any insurance premium quotation required for the preparation of the tender;
(b) enter into any agreement or arrangement with any other person that he shall refrain for submitting a tender or as to the amount included in the tender;
(c) offer or pay or give or agree to pay or give any sum of money, inducement or valuable consideration directly or indirectly to any person doing or having done or causing or having caused to be done, in relation to any other actual or proposed tender for the contract any act, omission or thing of the kind described above.

3. In this certificate, the word “person” shall include any person, body or association, corporate or unincorporated; and “any agreement or arrangement” includes any such information, formal or informal, whether legally binding or not.

……………………………………………………………………………….….
Signature (duly authorised on behalf of the tenderer)

……….………………………………………………………………………….
Print name

…………………………………………………………….…………………….
On behalf of (organisation name)

…………………………………………………………………….…………….	Date
[bookmark: _Toc405889395]
Declaration 2: Form of Tender

To: The Department for Business, Energy & Industrial Strategy 
1. Having considered the invitation to tender and all accompanying documents
(including without limitation, the terms and conditions of contract and the Specification) we confirm that we are fully satisfied as to our experience and ability to deliver the goods/services in all respects in accordance with the requirements of this invitation to tender.
2. We hereby tender and undertake to provide and complete all the services required to be performed in accordance with the terms and conditions of contract and the Specification for the amount set out in the ITT.
3. We agree that any insertion by us of any conditions qualifying this tender or any unauthorised alteration to any of the terms and conditions of contract made by us may result in the rejection of this tender.
4. We agree that this tender shall remain open to be accepted by the Department for 8 weeks from the date below.
5. We understand that if we are a subsidiary (within the meaning of section 1159 of (and schedule 6 to) the Companies Act 2006) if requested by the Department we may be required to secure a Deed of Guarantee in favour of the Department from our holding company or ultimate holding company, as determined by the Department in their discretion.
6. We understand that the Department is not bound to accept the lowest or any tender it may receive.
7. We certify that this is a bona fide tender.

…………………………………………………………………………........
Signature (duly authorised on behalf of the tenderer)

…………………………………………………………………………………
Print name

………………………………………………………………………….
On behalf of (organisation name)
………………………………………………………………………….	Date
[bookmark: _Toc405889396]
Declaration 3: Conflict of Interest

I have nothing to declare with respect to any current or potential interest or conflict in relation to this work. By conflict of interest, I mean, anything which could be reasonably perceived to affect the impartiality of this work, or to indicate a professional or personal interest in the outcomes from this work.

Signed      …………………………………….

Name	…………………………………….

Position     …………………………………….

OR

I wish to declare the following with respect to personal or professional interests related to relevant organisations*;

· X
· X




Signed      …………………………………….

Name	…………………………………….

Position     …………………………………….

Please complete this form Nil returns are required.
* These may include (but are not restricted to);
· A professional or personal interest in the outcome of this research 
· For evaluation projects, a close working, governance, or commercial involvement in the project under evaluation
· Current or past employment with relevant organisations
· Payment (cash or other) received or likely to be received from relevant organisations for goods or services provided (Including consulting or advisory fees)
· Gifts or entertainment received from relevant organisations
· Shareholdings (excluding those within unit trusts, pension funds etc) in relevant organisations
· Close personal relationship or friendships with individuals employed by or otherwise closely associated with relevant organisations 

All of the above apply both to the individual signing this form and their close family / friends / partners etc.

If your situation changes during the project in terms of interests or conflicts, you must notify the Department straight away.

A DECLARATION OF INTEREST WILL NOT NECESSARILY MEAN THE INDIVIDUAL OR ORGANISATION CANNOT WORK ON THE PROJECT; BUT IT IS VITAL THAT ANY INTEREST OR CONFLICT IS DECLARED SO IT CAN BE CONSIDERED OPENLY.
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