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Initiation of Coverage Marketing Communication (Connected Research) 

redT energy# 
BBG Ticker: RED LN Price: 10.9p Mkt Cap: £71.1m BUY 
 

Year to  
Dec 

Revenue 
(€m) 

EBITDA 
(Adjusted, €m) 

PBT 
(Adjusted, €m) 

Diluted EPS 
(Adjusted, €c) 

DPS 
(€c) 

EV/Sales 
(x) 

EV/EBITDA 
(x) 

P/E 
(x) 

Div Yield 
(%) 

2014A 5.6  (1.8) (2.6) (1.1) 0.0  14.2  n/a n/a 0.0% 

2015A 11.1  (1.5) (0.9) (0.3) 0.0  7.1  n/a n/a 0.0% 

2016E 6.6  (5.4) (5.5) (1.2) 0.0  11.9  n/a n/a 0.0% 

2017E 12.5  (6.8) (8.9) (1.4) 0.0  6.4  n/a n/a 0.0% 

2018E 38.0  0.5  (1.9) (0.3) 0.0  2.1  157.7  n/a 0.0% 

SOURCE: Company Data, VSA Capital. 

Commoditising Large-Scale Energy Storage 
redT energy (RED LN)

#
 has developed a machine based on vanadium redox 

flow battery technology for deployment in the commercial and industrial 

energy storage sector. Unlike the majority of its flow battery peers, RED’s 

machines have already been deployed in a number of field test 

environments with first commercial sales occurring at the end of 2016.   

Developing into a Forecasted Multi-Billion Market 

Demand for stationary energy storage is set to rapidly increase. Although 

market estimates and definitions of the market itself vary wildly, most 

forecasters agree that the sector will be a multi-billion one by 2020. Given 

its highly reliable, low cost product and strategic cost reduction plan, RED 

appears well placed to gain significant market share in this sector. 

Low Cost Product with Cost Reduction Schedule 

We believe RED’s flow battery is currently the lowest cost commercially sold 

product in the sector. RED currently manufactures its cheapest second 

generation product at US$496/kWh and it has a specific technology 

development programme in place (no blue-sky R&D) to drive this below 

US$300/KWh by the end of 2018.  

£14.9m Financing to Accelerate Roll-Out 

In December 2016 RED closed a £12.0m placing and £2.9m open offer. The 

majority of new funds raised (c£8m) will be used to for sales, operations and 

working capital over the next two years to accelerate pipeline delivery 

(current pipeline c2,608 units, cUS$263m revenues).  

Additional monies (£4m) will be deployed in the development of its third 

and fourth generation products, with the balance to be used for electrolyte 

working capital (£2.2m) and fees.  

Recommendation and Target Price 

We begin coverage on RED with a BUY rating and a target price of 22p.

Company Description 

Developer of vanadium redox flow machines for 
large-scale energy storage applications. 

One Year Price Performance 

 
 

Price % chg 1mn 3mn 12mn 

 -1.1% -4.1% +16.4% 

12mn high/low: 16.2p/6.9p 

SOURCE: FactSet, as of 7 March close. 

Market: LSE AIM 

Price target: 22p 

Shares in issue: 653.9m 

Free float: 72.2% 

Net cash (Dec 2016E): €2.6m 

Enterprise value: £68.8m 

Next news: FY 2016 Results (April) 

Major shareholders  

Alchemy Projects 14.9% 

Payar Investments 9.5% 

Anthony Millar 3.9% 
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Valuation 

Only two listed peers to redT energy (RED LN)
#
 exist in the flow battery manufacturing sector, making peer group 

comparisons difficult. RedFlow (RFX AU) is an Australian-listed developer of zinc-bromide flow batteries while US-

based EnSync (ESNC US) develops zinc-bromide flow battery systems alongside more traditional lithium-ion batteries 

and energy control systems.  

We have also chosen to add London-listed Ilika (IKA LN), a materials discovery business, which is developing a solid 

state lithium-ion micro battery product, and supercapacitor firm CAP-XX (CPX LN) to the RED listed core peer group.  

We have also included a wider non-London listed battery and fuel cell peer group for comparison purposes. This 

includes Electric Fuel Energy, a subsidiary of Arotech (ARTX US) and Sumitomo Electric Industries (5802 JP) who are 

developing flow battery products but are not included in our core peer group as these operations account for a very 

small proportion of each group’s activities.  

In this wider group we also have included vanadium miners who are looking to develop flow battery projects, such as 

VanSpar Mining, developer of a 2MW/8MWh project in Zhangbei, China, and a subsidiary of Sparton Resources (SRI 

CN), and American Vanadium (AVC CN), the Northern American sales distributor for the Gildemeister CellCube 

vanadium redox flow battery. 

Peer Group Table 

Company 
Share 

Price (£) 
Market 

Cap (£m) 
Enterprise 

Value (£m) 
2016E 

EV/Sales 
2017E 

EV/Sales 
2018E 

EV/Sales 
2016E 

EV/EBITDA 
2017E 

EV/EBITDA 
2018E 

EV/EBITDA 

RedT Energy 0.11 71.1 68.8 11.9 6.4 2.1 n/a n/a 157.7 

Redflow 0.15 57.8 54.0 76.8 6.6 1.8 n/a n/a 864.9 

Ilika 0.49 38.4 25.8 10.3 5.2 n/a n/a n/a n/a 

CAP-XX 0.10 29.8 27.3 9.4 n/a n/a n/a n/a n/a 

EnSync 0.49 23.6 11.3 6.7 0.9 0.4 n/a n/a n/a 

   

  

  

  

  

  

Samsung Electronics 1,438.17 199,472.6 159,850.6 1.2 1.0 1.0 4.6 3.5 3.3 

Tesla 203.85 32,957.1 34,452.6 6.2 3.8 2.3 73.3 36.5 20.8 

Johnson Controls 34.01 31,922.8 43,401.1 1.4 1.8 1.7 12.5 11.0 10.0 

Panasonic Corp 8.97 20,740.3 21,704.3 0.4 0.4 0.4 5.2 4.7 4.3 

LG Chem 198.20 15,442.5 15,599.3 1.1 0.9 0.9 6.9 6.0 5.6 

Sumitomo Electric 13.53 10,729.6 14,493.2 0.7 0.7 0.7 7.3 6.5 6.1 

Tianneng Power 0.79 892.3 1,084.2 0.4 0.4 0.3 6.7 5.6 4.7 

Chaowei Power 0.73 808.5 1,145.8 0.5 0.4 0.4 7.0 5.8 4.9 

Ballard Power 1.69 295.9 230.6 3.3 2.6 2.1 n/a n/a 44.7 

Blue Solutions 8.56 247.0 261.9 2.7 2.3 2.0 15.1 11.4 9.0 

Maxwell Technologies 4.40 141.8 119.6 1.2 1.2 1.0 n/a n/a 47.1 

Leclanche 2.27 108.8 103.6 n/a n/a n/a n/a n/a n/a 

Ceres Power 0.09 88.2 60.7 54.6 28.9 20.2 n/a n/a n/a 

Arotech Corp 2.95 78.0 83.3 1.0 1.0 0.9 18.0 9.8 9.5 

Hydrogenics Corp 5.05 63.4 65.3 2.6 1.7 1.2 n/a n/a 70.8 

FuelCell Energy 1.23 51.3 88.1 1.0 1.2 0.8 n/a n/a n/a 

ITM Power 0.17 43.2 35.7 9.6 3.9 n/a n/a n/a n/a 

Sparton Resources 0.03 3.7 4.0 n/a n/a n/a n/a n/a n/a 

American Vanadium 0.02 1.1 1.1 n/a n/a n/a n/a n/a n/a 

Average (median, core) 9.9 5.2 1.1 n/a n/a 864.9 

Average (median, all) 2.0 1.2 1.0 7.1 6.2 9.2 

SOURCE: FactSet, VSA Capital. 

Given that all five companies in the core group are currently loss-making and are expected to continue to be so over 

the next few years, peer group comparison is fairly limited. Therefore we prefer to value RED using a discounted cash 

flow analysis.  
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10-Year Discounted Cash Flow 

  Dec-16E Dec-17E Dec-18E Dec-19E Dec-20E Dec-21E Dec-22E Dec-23E Dec-24E Dec-25E 

EBIT (adj) (5.6) (8.9) (2.0) 7.1  21.0  23.0  28.1  33.9  39.7  45.4  

Depreciation & Amortisation 0.2  2.1  2.5  2.5  2.5  2.5  1.0  1.0  1.0  1.0  

EBITDA (adj) (5.4) (6.8) 0.5  9.5  23.4  25.5  29.1  34.9  40.6  46.4  

Share-based Payments 0.3  0.3  0.3  0.3  0.3  0.3  0.3  0.3  0.3  0.3  

Working capital movements (1.6) (4.3) 1.9  1.2  2.6  0.5  0.7  1.1  1.1  1.1  

Operating CF (6.7) (10.8) 2.7  11.0  26.3  26.2  30.1  36.3  42.0  47.8  

Capex 2.2  (1.5) (1.5) (1.5) (1.5) (1.5) (1.5) (1.5) (1.5) (1.5) 

Net Interest 0.0  0.0  0.1  0.1  0.2  0.4  0.5  0.7  1.0  1.3  

Cash Taxes 0.0  0.0  0.0  0.0  (6.3) (6.9) (8.5) (10.3) (12.1) (13.9) 

FCF (4.4) (12.3) 1.2  9.6  18.7  18.1  20.6  25.2  29.4  33.6  

Discount factor 0.9  0.8  0.7  0.6  0.6  0.5  0.5  0.4  0.4  0.3  

Discounted FCF (3.9) (9.8) 0.9  6.1  10.6  9.2  9.3  10.2  10.6  10.8  

SOURCE: FactSet, VSA Capital. 

Given the early stage nature of the business and limited peer group, we have valued RED using a 10-year discounted 

cash flow analysis, with a discount rate of 12% and terminal growth rate of 2%. This produces a target price of 22p for 

RED, providing more than 100% upside from the current share price.  

Summary Table 

10-Year DCF 

 NPV (€m) 54.0 

TV (€m) 110.4 

EV (€m) 164.3 

Net Cash/(Debt) 2.6 

Fair Value (€m) 167.0 

Fair Value (£m) 144.9 

Shares Outstanding (m) 653.9 

Fair Value Price (€c) 26  

Fair Value Price (£p) 22  

Upside/(Downside) to SP 102.3% 

Rating BUY 

   

Discount Rate (%) 12% 

Terminal Growth Rate (%) 2% 

 SOURCE: FactSet, VSA Capital.  
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Investment Case 

Significant Near-Term Addressable Market 

The increasing significance of renewable energy to the overall electricity generation mix, improved storage technology 

and aging utility infrastructure has signalled the dawn of energy storage as an important component of the energy 

market. We believe that redT energy (RED LN)
#
 is well placed to be one of the winners in this upcoming revolution 

with its low cost solution likely able to take significant market share.  

Although market forecasters vary in definitions and market size estimates, it is clear that RED is developing its products 

into sector that is poised to rapidly grow into a multi-billion market. It is also worth noting that market size forecasts 

are continually being increased, suggesting that the sector could follow the path seen in the solar sector, which has 

seen deployment significantly outpace pretty much all forecasts made. 

Market Forecasts for Energy Storage Sector 

Date of Forecast Research Provider Definition of Market Size of Market 

Jan-14 Lux Research 'Stationary Energy Storage' US$2.0bn by 2020 

Jan-14 Lux Research 'Stationary Energy Storage' US$8.0bn by 2025 

Dec-14 Lux Research 'Flow Batteries' US$190m by 2020 

May-15 Yole Development 'Stationary Energy Storage' US$13.5bn by 2023 

Sep-15 Navigant Research 'Stationary Energy Storage' US$21.5bn by 2024 

Sep-15 Frost and Sullivan 'Grid-Connected Battery Storage' US$8.3bn by 2024 

Mar-16 GTM Research 'US Stationary Energy Storage' US$2.5bn by 2020 

Sep-16 Bloomberg New Energy Finance 'Stationary Energy Storage' US$44.0bn by 2024 

SOURCE: Various. 

The most recent report from Bloomberg New Energy Finance (BNEF) predicts c45GW of stationary energy storage will 

be installed by 2024, representing an investment of US$44bn. The report also predicts that this significantly increased 

energy storage deployment will be led by behind-the-meter systems i.e. systems being installed at commercial and 

residential customer sites rather than in central locations owned by utilities.  

BNEF estimates that the proportion of energy storage capacity deployed in behind-the-meter applications will increase 

to 66% by 2024 from just 16% currently. Importantly, RED’s flow battery machines are well suited to cater for both 

behind-the-meter and centralised deployment. 

Low Cost and Reliable 

There are a large number of companies looking to commercialise flow battery products, with many millions of pounds 

having already been invested in the sector and a number of high profile company failures, particularly in the US. The 

key questions for us are: why have these companies failed? and what makes RED different?  

We believe that RED’s machine has two main advantages over rival products, namely its low cost and its reliability. A 

number of companies in the sector have failed due to one or both of these factors. Many have used exotic electrolyte 

mixes (RED uses a mix that is c70% water with vanadium dissolved in sulphuric acid making up the balance), more 

complicated stack chemistry or have generally been over-engineered.  

Over the last two years RED has deployed market seeding units around the world, proving that its technology works 

whilst also using the units as marketing tools to attract prospective customers. RED’s patient strategy of holding back 

commercialisation until the technology had been fully tested and costs had been sufficiently reduced will benefit the 

business in the long term. 

Although the first industry vanadium flow battery was created more than 25 years ago, commercialising the 

technology has been a very slow process, largely due to the high cost of manufacturing the units.  
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Although pricing is rarely disclosed in the sector, due to a lack of companies actually selling a commercial product, 

channel checks suggest RED’s system is c50% cheaper than its nearest peer Gildemeister, with Sumitomo’s large-scale 

custom-built machines likely to be even more expensive. Although Sumitomo is looking to release shipping container-

sized machines soon, we believe RED’s product is likely to remain significantly cheaper. 

In general flow batteries are seen as a cost effective method of long-term energy storage because the machines can be 

operated for more than 20 years (10,000+ cycles) with very little degradation even on full depth of discharge cycles, 

compared to an average lifetime of just a few years for the average lithium-ion battery (<1,000 cycles), if being fully 

charged and discharged on each cycle. In a large scale energy storage system, lithium-ion batteries are discharged 

more gently (c50-75% depth of discharge), which means that 3,500 cycles are possible and allows companies to claim 

lithium-ion battery storage systems with a 10-year lifetime. 

Levelised Cost of Storage 

The best way to compare different energy storage technologies is by using a levelised cost of storage (LCOS) analysis. 

This is similar to the more familiar levelised cost of generation analysis used when assessing different electricity 

generation assets with the main difference being it uses electricity as the ‘fuel’ for the calculation. For our model we 

have compared a 300kWh RED Gen2 system with a similar sized lithium-ion system (using current Tesla Powerpack 

pricing assumptions) and a lead-acid battery system (using industry standard pricing assumptions), taking into account 

the lower depth of discharges for these two systems.  

The analysis below shows that redT flow battery compares well over a 20 year lifetime again st lithium-ion and lead 

acid solutions. However, this analysis also demonstrates that significant cost reductions are still required across the 

energy storage sector before the economic case for large-scale energy storage stacks up for on-grid connected assets 

(assuming no auxiliary revenue streams) and not just specific applications, such as off-grid/weak-grid projects, which 

are often already economic. 

In the UK, the average difference between baseline and peak electricity pricing over the last three years has been 

cUS$4.5c/kWh. However, it did increase almost as high as US$50c/kWh in the last few months of 2016, demonstrating 

the volatility of the current UK grid as well as the potential for economic deployment of storage in the future. 

It is worth noting that the LCOS for the customer can be significantly reduced if RED’s machines are cycled twice a day 

(in our analysis we have assumed just once). This is because for every additional cycle there is zero incremental cost, 

which is a significant advantage over lithium-ion and lead acid systems, where additional cycles effectively reduce the 

life of the units. Alongside scheduled cost reduction efforts, this has the potential to significantly increase the 

economic attractiveness of deploying RED’s machines in multi-cycle applications. The LCOS can also be significantly 

reduced if deployed using an electrolyte rental financing model, as the electrolyte makes up c1/3 of the total cost of 

the machine.    

Levelised Cost of Storage Model 

LCOS (300kWh system in 2017) redT Lithium-ion Lead Acid 

Power (kW)  60   100   50  

Usable Capacity (kWh)  300   315   300  

Depth of Discharge 100% 50% 50% 

‘Theoretical Capacity’ (kWh)  300   630   600  

Hours Storage at Peak Output  5   3   6  

Capex (US$/kWh)  700   449   200  

Up-Front System Cost (US$)  210,000   282,717   120,000  

Life (years)  20   10   2  

Replacement System Cost After 2 Years (% of original price)  -     -    90% 

Replacement System Cost After 2 Years  -     -     108,000  

Replacement System Cost After 10 Years (% of original price)  -    60% 59% 

Replacement System Cost After 10 Years  -     169,630   70,859  

Residual Value of System 25% 0% 0% 

Annual Output Degradation 0% 5% 10% 

Output After 2 Years (% of Initial) 100% 95% 73% 
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Output After 10 Years (% of Initial) 100% 63% n/a 

O&M Cost % 1.0% 3.0% 5.0% 

O&M Inflation % 3.5% 3.5% 3.5% 

Efficiency 75% 85% 80% 

Cycle Life at Above DoD (350 = c1 year)  10,000+   c3,500   700  

Cycles per Day  1   1   1  

Operating Days/Year  365   365   365  

Current UK Baseline Electricity Cost (US$/kWh)  0.054   0.054   0.054  

10-Year Charging Cost (US$)  58,593   61,523   58,593  

10-Year Maintenance Cost (US$)  24,636   99,500   50,001  

10-Year Total Cost of System (US$)  240,729   443,740   600,006  

10-Year Output (kWh)  821,250   784,299   757,302  

LCOS 10yr (US$/kWh)  0.29   0.57   0.79  

20-Year Charging Cost (US$)  117,186   123,045   117,186  

20-Year Maintenance Cost (US$)  59,387   159,200   79,526  

20-Year Total Cost of System (US$)  334,073   734,593   978,298  

20-Year Output (kWh)  1,642,500   1,568,597   1,514,604  

LCOS 20yr (US$/kWh)  0.20   0.47   0.65  

SOURCE: Company Data, Tesla Powerpack Data, VSA Capital. 

Targeting a US$263m Sales Pipeline 

RED has received considerable inbound interest in its 

products and has had more than 1,500 sales enquiries, 

which if fulfilled would amount to 2,600 units being sold 

(344MWh), generating revenue of US$263m.  

The establishment of a dedicated sales team following the 

December fundraise will allow this pipeline to be mined 

and strategically targeted.  

As 2017 is the first year of commercial sales into a newly 

emerging market, the exact mix of units is difficult to 

forecast. We would therefore focus on our overall 

financial forecasts, rather than the specific number of 

units sold. For example, redT could achieve its revenue 

forecast through the sale of 50 large 60kW-300kWh units 

or 65 small 5kW-20kWh units and 35 large units 

Once RED has sufficiently scaled its sales team, and begun 

to make significant commercial sales, we expect the 

company will be able to better target sales of the larger, more lucrative units and provide more accurate guidance in 

terms of the exact product mix likely each year. For 2017, we are assuming RED makes 50 unit sales, 90% made up of 

larger units. 

Market Adoption not Dependent on Government Subsidies 

Although the situation is rapidly changing with the decreasing cost of some renewable energy technologies, 

particularly solar PV, global renewable energy deployment has so far largely been driven by government subsidies and 

other regulatory encouragement. This has provided a number of boom and bust opportunities as government policies 

have been changed, sometimes on extremely short notice, and sometimes even retroactively.  

For example in the UK we have seen the government dramatically reduce its financial support for the solar and wind 

sectors in recent years, ahead of previously stated expectations. This has significantly reduced the economic 

attractiveness of developing projects in both of these sectors and considerably slowed down renewable energy 

deployment in the country. Although lower costs are expected to eventually make up the economic shortfall from the 

Forecasted Volumes, Revenue and PAT 

 

SOURCE: VSA Capital.  
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tariff reduction/removal, we believe the UK is likely to see much lower solar and wind asset dep loyment for at least 

the next 1-2 years. 

This reduced outlook also caused significant job losses in 

the industry with a number of companies going out of 

business, including the residential solar division of 

London-listed energy efficient product retailer Entu 

(ENTU LN).  

The business model of London-listed microCHP business 

Flowgroup (FLOW LN) has also been impacted by 

changing regulations both at an EU and UK level.  

Firstly, an EU ruling stated that the UK’s reduced 5% rate 

of VAT on energy-saving products was in breach of EU 

law, significantly changing FLOW’s product payback 

period in the UK, and secondly FLOW was then hit by a 

lower cap on the overall number of microCHP units that 

were eligible for UK feed-in-tariffs (from 30,000 units to 

15,000), reducing the near-term potential for the roll-out 

of its micro-CHP boiler product.  

These examples highlight the risk of investing in business 

models that are significantly reliant on regulation, even in 

developed markets, which can end up being changed in a relatively short period of time.  

RED does not have the same risk attached to its business model as its storage units will be economically beneficial to 

an increasingly wide range of customers (as costs drop) in specific situations without the need of direct support from 

the government, as long as a workable regulatory structure is in place. 

Experienced Management Team with Long-Term Focus 

RED’s management team has taken a very patient approach to the roll-out of its flow battery machine, unlike a 

number of its competitors. As with all early-stage technologies there is always the temptation to commercialise a 

product before the technology is reliable and at a low enough cost for widespread deployment (or at least a specific 

development pipeline to achieve this). In contrast, RED’s product has taken 12 years of research and development 

before making its initial commercial sales late last year.    

With its first generation product RED’s management undertook an extensive market seeding programme to confirm 

the viability of the machine and waited until it was the lowest cost producer before commercially launching its second 

generation product. During the market seeding programme, RED worked across a number of regions with a number of 

energy system contractors, project developers and utilities, such as E.ON (EOAN GR).  

Additionally, the company has been very strict on spending compared to many early -stage technology companies with 

just c€10m spent to date, compared to flow battery peers who have spent up to €100m in some cases. Despite some 

of this prudence being as a result of limited resources, management have very specific spending plans for the proce eds 

from the recent £14.9m fundraise and so we would expect the previously demonstrated tight cost control to continue 

in the future.  

RED’s Fundraisings in 2016 (Current Share Price: 10.9p) 

Date Announced Amount Raised (£m) Price (p) 

20 January 3.5 6.75 

8 December 14.9 8.00 

SOURCE: Company Data.  

Monthly UK Solar Capacity Additions (MW) 

 

Note: the spikes are generally March connections, the month when 
subsidy rates for large-scale solar PV have been reduced each year; 
SOURCE: Department for Business, Energy & Industrial Strategy.  
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Business Overview 

Having disposed of a number of non-core businesses over the last few years, redT energy (RED LN)
#
 is now fully 

focused on developing large-scale energy storage applications using vanadium redox flow battery (VRFB) technology.  

What is a Vanadium Redox Flow Battery? 

Redox is a portmanteau of reduction and oxidation. 

Oxidation concerns the loss of elections from an atom, 

while reduction is the opposite, i.e. the addition of elections 

to an atom.  

A redox reaction is simply a combination of these two 

effects. Perhaps the most well-known redox reaction is the 

process of rusting, whereby iron and steel are oxidised, 

losing electrons to oxygen in the air, which itself is said to 

be reduced (i.e. has gained electrons).  

A VRFB is a type of machine that pumps a liquid electrolyte 

(dissolved vanadium) into a central battery stack where 

electrons are transferred across an ion membrane 

exchange. It is important to note that the two liquids never 

mix; they only transfer electrons between each other.  

Such a technology is made possible by the existence of four 

oxidation states of vanadium, v2+, v3+, v4+ and v5+, and 

the ability to switch between them. 

The positive electrolyte tank contains vanadium in two oxidation states, v
5+

 and v
4+

, the negative electrolyte tank 

contains v
3+

 and v
2+

. In a fully discharged system just two states should exist, v
4+ 

and v
3+

 (and v
5+

 and v
2+

 for a fully 

charged system), although in practice the energy required to convert 100% of the vanadium into just one oxidation 

state in each tank is prohibitive. Tanks are therefore slightly oversized to allow products to operate at their nameplate 

capacity.  

During charging, the positive tank vanadium electrolyte, v
4+

, is pumped through the stack, giving up an electron across 

the exchange membrane and switching into v
5+

, essentially becoming ‘more positive’. In the negative tank, the v
3+

 

electrolyte gains an election, becoming ‘more negative’, and switching to the v
2+

 state. 

During discharging the process is reversed, with v
5+

 transforming back to
 
v

4+
 in the positive tank and v

2+
 changing into 

v
3+

 in the negative tank after the electrons are passed through an external circuit to be utilised as energy.  

Ideally Suited for Large Scale Storage Applications 

VRFBs have a number of different properties to other energy storage technologies, which makes them particularly 

suitable for large-scale applications.  

 VRFBs can fully charge and discharge within a very short space of time, meaning they can deliver large amounts of 

energy when required 

 VRFBs typically last more than 10,000 deep charge and discharge cycles. This provides a significant advantage 

over lithium-ion batteries, which have a short lifecycle of typically less than 1,000 deep charge and discharge 

cycles. 

Vanadium Redox Flow Battery Schematic 

 

SOURCE: Company Data.  
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 The energy capacity in a VRFB system can 

easily and cheaply be increased with the 

additional of additional electrolyte tank 

bigger. To increase the energy capacity of 

lithium-ion systems, additional lithium-ion 

batteries need to be added, with the 

associated costs.  

 The 20+ year lifetime and very low 

maintenance costs for VRFBs leads to a low 

levelised cost of storage compared to other 

storage technologies.  

 Liquid vanadium electrolyte is non-

flammable and very safe. 

Although some companies such as nanoFlowcell 

are looking to deploy flow batteries in smaller 

applications, such as in the automotive sector, the technology for these applications is generally considered to be 

many years, if not decades, away. We believe lithium-ion batteries will likely have established itself as the dominant 

technology for the automotive sector by this point. 

RED Product Range 

RED offers a variety of machines, depending on specific customer requirements, although all systems are based around 

its patent-protected 5kW stack with additional power added in 5kW increments as required. RED also owns patents on 

the cooling and the flowing of air and liquid around the machine and various other system processes.  

Energy capacity is varied with the specific sizing of the electrolyte tanks, depending on the number of hours storage a 

customer requires. This approach allows RED to be extremely flexible when attracting new customers. For simplicity of 

modelling, we assume a split of sales between the ‘small’ 5kW-20kWh and ‘large’ 60kW-300kWh units, the two 

systems that RED believes will be the most popular with customers.  

RED Product Range 

Product Power (kW) Capacity (kWh) Continuous Discharge (Hours) Dimensions 

redT 5-20  5   20   4.0  6ft ISO 

redT 5-40  5   40   8.0  8ft ISO 

redT 5-75  5   75   15.0  

10ft ISO HC 

redT 10-75  10   75   7.5  

redT 15-75  15   75   5.0  

redT 10-150  10   150   15.0  

redT 20-150  20   150   7.5  

redT 30-150  30   150   5.0  

redT 15-225  15   225   15.0  

20ft ISO HC 

redT 30-225  30   225   7.5  

redT 45-225  45   225   5.0  

redT 20-300  20   300   15.0  

redT 40-300  40   300   7.5  

redT 60-300  60   300   5.0  

redT 500-2500  500   2,500   5.0   

redT 1MW-5MWh  1,000   5,000   5.0   

redT 5MW-25MWh  5,000   25,000   5.0  Multi 20ft ISO HC 

redT 10MW-50MWh  10,000   50,000   5.0   

SOURCE: Company Data, VSA Capital. 

Stationary Energy Storage - Applications 

 

SOURCE: Company Data.  
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Market Seeding Programme Complete, Commercial Orders Started 

RED’s management has taken a very systematic 

approach to the roll-out of its technology, wary 

that many companies have failed through the 

premature release of new products. Typically 

this has been when the product is either too 

expensive or has not been tested rigorously 

enough.  

Central to RED’s strategy in 2016 was the 

deployment of market seeding units around the 

world. The primary aim of this programme was 

to test the machines’ functionality in a variety of 

applications and climates and to provide 

guidance for the development of future product 

generations. 

The first testing unit was set up at RED’s R&D 

facility in Wokingham. The unit was tied up to 

the grid and has successfully been charging and 

discharging into the distribution network since then. Other seeding units have been installed in locations throughout 

Europe and Africa.  

Aside from generating significant testing data, each unit also provides a live marketing site where prospective 

customers can come and view a fully installed and operational system. This was particularly true for the seven units, 

destined for the Island of Gigha, which were tested at the Networks Demonstration Centre in North Lanarkshire, 

Scotland during August and September.  

In an indication of the scheme’s success and RED’s confidence in its ability to move towards commercialisation, the 

company announced the early closure of its market seeding phase on 28 September 2016, redeploying its limited 

resources at that time (pre-December fundraise) towards the completion of its second generation flow battery 

product. RED began making sales of its second generation product in late 2016. It is due to launch its key third 

generation product in late 2017/early 2018. This product should be even more competitively priced than the second 

generation product (US$500/kWh vs. US$700/kWh for a 60kW-300kWh machine) but crucially should also deliver a 

gross margin of 15-25%.  

Partnership with Jabil, the Third Largest Contract Manufacturer in the World 

Following a significant period developing its working relationship, RED now has its ‘instruction booklet’ for 

manufacturing its first generation flow battery product on the internal IT system of Jabil (JBL US), meaning that its 

product can be assembled reliably from any of its c90 global manufacturing sites around the world. JBL believes it can 

manufacture the product in 60-90 days from receiving the initial order. It has ambitions to reduce this to 30 days in 

due course.  

We believe RED’s manufacturing partnership with JBL provides three main advantages: 

 Scale Efficiencies: The most obvious advantage is that the relationship provides manufacturing scale that RED is 

unable to reach with its much more limited resources. Whilst RED continues to make important cost reductions 

on system design, battery technology and materials used, JBL has the necessary expertise and experience, to 

support this effort from a mass manufacturing perspective. This, combined with the capacity to increase output if 

needed, makes it the ideal manufacturing partner for RED. There is no practical limit on JBL’s capacity to 

manufacture RED’s product in response to customer orders. This removes any potential bottleneck issues that 

may occur as global sales increase, as well as removing the requirement on RED to finance its own manufacturing 

capability. This should allow RED to focus its efforts on rapidly increasing sales volumes. 

Market Seeding Programme 

 

SOURCE: Company Data.  
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 Technology Validation: Jabil is one of the largest contract manufacturers in the world. Its extensive 

manufacturing experience and working relationship with RED highlights its belief in its product.  

 De-Risks Business: The tie-up with Jabil significantly de-risks RED as an investment proposition. It removes the 

substantial capex that would otherwise be involved with creating a manufacturing facility and production line. 

This would likely have involved taking on large amounts of debt that would have made RED a high-risk leveraged 

play, whilst interest repayments would have affected the bottom line and slowed the time to profitability. Instead 

RED retains a debt free balance sheet and a manufacturing partner that has the expertise to roll out the product 

in high volumes. 

Defined Cost Reduction Programme to Drive Sales Expansion 

One of the most crucial aspects for RED if it wants to successfully implement its strategy of volume sales will be to 

continue to achieve cost savings for its next generation products. These cost savings will come from two main sources: 

Firstly, management estimates that a third of the projected cost reductions in the storage systems will come from 

improving the electrolyte margin. The quality of the electrolyte is crucial to the functionality of the VR FB and thus 

understandably the company has foregone immediate cost savings in order to source a high quality electrolyte which it 

currently receives from a single supplier.  

Although content with the current situation, for its third generation model RED will likely look to source the electrolyte 

at more competitive prices as the number of electrolyte producers is likely to increase with the proliferation of VRFBs. 

Further down the line, depending on the success of its early models, RED could look to take the electrolyte processing 

in-house which would drive significant cost reductions.  

Significant cost savings should also come from economies of scale as more units are sold, with Jabil also likely to be 

able to make cost savings in the manufacturing process as well.  

Focus on Product, Financial and Delivery Innovation 

Much of this note is devoted to RED’s innovation in product development. However, the board’s prior experience of 

deploying innovative financial structures in the renewable energy sector also presents a specific advantage for RED 

over its peers, which, as common across the early-stage technology sector, is dominated more by companies led by 

technical personnel rather than those able to successfully bring products to market.  

RED is currently exploring potential lease financing facilities as well as ‘electrolyte rental’ models (as electrolyte can be 

used almost in perpetuity). Given that flow batteries typically involve a significant up -front cost (and the electrolyte 

makes up c1/3 of the cost of a system), financing options such as these should help drive sales and significantly 

decrease the levelised cost of storage and thus the economic payback for customers.   

Aside from continued R&D on its flow battery product, in September 2016 RED announced a three-year project with 

Newcastle University in the UK to develop hybrid energy storage system. The system will combine RED’s flow machine 

(long duration, energy intensive, industrial application) alongside a short-duration, power intensive storage technology 

such as lead acid, lithium battery or super capacitator. Such a flow battery/lithium-ion system has the potential to 

satisfy certain customers’ entire energy storage needs and could potentially allow increased revenue stacking 

opportunities.  

Revenue Stream Stacking 

Multiple revenue streams can be generated from the deployment of energy storage machines. The exact benefits are 

dependent on the specific structure of the local market but generally include some form of energy trading, internal 

cost savings and revenues from certain grid services, rather than relying on direct feed-in-tariffs or any other 

government subsidies. Operating within a system where multiple revenue streams are possible, we believe we will see 

energy storage move towards being an asset that institutional investors will invest in to receive stable dividend pay-

outs, in a similar way to how current diesel standby power farms currently operate (and in fact flow batteries could 

augment these existing asset structures).  
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Requirement for National Energy Market Restructuring in Some Countries 

The potential for on-grid energy storage is clearly vast. However, some markets do need to be structured in the correct 

way in the first place. This means that some countries are currently more attractive than others for on-grid 

deployment of RED machines. Across two of its key target sectors, off-grid/weak-grid and the telecoms market, 

regulations are less relevant as units will be deployed off-grid for specific already economic applications.  

For the renewables and grid services sub-sectors, national regulation is more important. Due to established regulatory 

systems, the key target markets for RED in these two sectors are currently Germany, USA and Australia. From a 

regulatory perspective, some markets, such as the UK, treat energy storage as a sub-set of energy generation and 

therefore require certain regulatory changes before widespread deployment is possible.  

One specific quirk of the UK market helping to prevent widespread adoption is the fact that, as it stands, it appears 

that the climate change levy (CCL) will be charged on supplying electricity to the battery (charging) and also while 

delivering electricity to the industrial or commercial customers (discharging). With renewable generated electricity no 

longer exempt from the CCL, this severely impacts the economics of energy storage coupled with renewable 

generation. It should be noted that for some specific projects, the administrators of the CCL, HMRC, has removed this 

double charging, suggesting that there is at least some desire from the Government to remove energy storage’s 

definition as an ‘end user’ of electricity. The potential for double charging is also present in other areas of the UK 

market, such as with regards to network use payments. 

Despite some of these restrictions, we believe that as the potential for energy storage becomes more well-known, and 

increasingly required, regulation will eventually adapt to deal with it. In addition, the rapidly decreasing cost of 

deploying solar power may begin to make the addition of energy storage economic even without changes to 

regulation. 

Legacy Operations Provide Regional Market Access for Core redT Business 

During the restructuring of the original Camco Clean Energy business, which resulted in the renaming of the company 

as redT energy, management opted to keep its African advisory business, Africa Clean Energy, as well as the 

operations and maintenance operations associated with the two US biogas facilities that the company disposed of in 

late 2015.  

Aside from delivering a financial contribution to the group (H1 2016 Africa revenues: €868k, operating profit: €70k, US 

revenues: €826k, PAT: €165k), these two businesses also provide a degree of market access to the US and Africa for 

the redT energy storage business. In particular, Africa Clean Energy has three offices spread across sub-Saharan Africa, 

with a dedicated African work force working on originating renewable energy projects in the area with considerable 

local contacts and knowledge of projects being developed, which will be useful  for RED when looking to deploy its 

storage units into what it sees as one of its initial primary markets.   
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The Vanadium Supply Chain 

Vanadium is the key ingredient in RED’s liquid electrolyte that enables electricity to be stored. The electrolyte 

represents approximately half the value of the battery.  

As a result this is one of the key costs 

involved in building RED’s machines 

and the cost of the electrolyte is of 

course impacted by the underlying 

vanadium price.  

Vanadium is obtained as a by-product 

from iron ore mining and as such 

production is dominated by China 

(c50%), South Africa (c20%) and 

Russia (c15%).  

The energy storage sector currently 

accounts for a very small proportion 

of total vanadium demand, with the 

majority being used as a steel 

additive (c90% of production).  

Steel alloys containing just c0.1% 

vanadium can be up to two times stronger than non-alloyed steel and retain their strength at high temperatures. This 

makes these alloys particularly suitable for drill bits and engine turbines. As a result, the steel industry is the major 

driver of vanadium price performance, which as the graph above shows, has typically been stable punctuated by short 

periods of extreme volatility.  

Vanadium prices have more than doubled from multi-year lows in 2016. However, this is in line with the longer term 

average. This has primarily been driven by the recovery in the Chinese steel market driven by China’s strong economic 

recovery in 2016. Whilst the Chinese housing market may be close to its cyclical peak and demand for steel may begin 

to soften in the next 18 months, we anticipate that prices will remain supported owing to China’s increasing focus on 

the environment. This should lead to increasing efforts to shutter inefficient steel mills thereby reducing overcapacity 

and providing support for prices over the longer term.  

RED Sourcing Strategy as its Demand for Vanadium Increases 

Due to the low number of machines currently being built by RED, the company satisfies its requir ements for vanadium 

electrolyte by purchasing it through distributors.  

However as volumes increase, management has indicated that in the future it may look to enter into an off -take 

agreement with a vanadium miner to remove any unforeseen volatility in price of this important input. The company 

states that it is regularly getting approached by vanadium mines for supply agreements and is confident of ample 

vanadium supply for the foreseeable future.  

  

Vanadium Price Graph 

 

SOURCE: Bloomberg, VSA Capital.  
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Why is Energy Storage Important? 

According to multi-stakeholder policy network REN21, an estimated 147GW of renewable electricity capacity was 

added in 2015, the largest ever annual increase, despite tumbling global prices for all fossil fuels. Installed renewable 

capacity is now able to supply approximately 24% of global electricity demand, with hydropower providing about 17%.  

Global investment in new renewable power capacity in 2015 (US$266bn) was more than double the US$130bn 

allocated to new coal- and gas-fire power generation capacity, with China alone accounting for US$103bn, c36% of the 

global total. This significant change to the global energy generation mix perhaps provides the most significant 

opportunity for the energy storage sector.  

REN21’s report on renewable energy deployment in 2016 is due for release in mid-2017.    

Global Renewable Energy Capacity by End of 2015 Solar Load Shifting 

 

 

 

SOURCE: REN21. SOURCE: Tesla. 

We see energy storage making the most impact in four main sub-sectors: renewables, off-grid/weak grid, grid services 

and telecoms.  

Renewables 

Flow batteries can significantly improve the economic proposition of renewable energy generation especially for solar. 

The intermittency of renewables (wind only generating when windy, solar only generating when sunny), as opposed to 

baseload generation capability that coal and gas-fired power plants typically provide, has meant that the grid is 

sometimes flooded with electricity during periods of low demand, especially for solar which tends to reach peak 

generation in the middle of the day when electricity demand is at its lowest. Although companies are subsidised by the 

government to turn assets off when conditions are suitable for generation but demand is low, these actions are 

reducing the economic return on these assets. 

With a flow battery, renewable energy generators would be able to store the electricity produced during periods of 

low demand and then sell it at higher prices when demand is higher, thus significantly improving the economics of the 

asset (as long as the LCOS is less than the difference between baseload (or the price to turn off) and peak pricing).  

Flow batteries can operate for 20 years or more with only minor part replacements, the same period as a solar or wind 

farm is typically expected to last. This puts them at a significant advantage to lithium-ion battery solutions that will 

require replacing at least once during that period.  
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Although the market structure does need to be modified in many countries prior to widespread adoption  and the cost 

of the product needs to significantly reduce, redT energy (RED LN)
#
 believes that the renewables sector offers 

significant sales potential over the longer term.  

Off-Grid/Weak Grid 

Battery storage, working in conjunction with solar panels or diesel generators, has the potential to revolutionise the 

energy system for businesses with no or unreliable electricity supply. Currently, a significant amount of electricity 

consumers are reliant on diesel generators as a back-up source of electricity should the grid fail. This is especially true 

in emerging markets where underinvestment in grid infrastructure and geographically disperse d populations mean a 

huge amount of commercial consumers do not have a reliable electricity source. The addition of battery storage 

alongside diesel generators also allows them to be run more efficiently and thus require less maintenance, i.e. run at 

full capacity over a shorter period of time, rather than sub-capacity for a longer period.  

RED sees the off-grid market as the biggest potential for the application of its batteries in the short-term. Many of 

these opportunities will be in Africa where poor grid connections in remote areas and high electricity prices will make 

going off-grid an attractive economic proposition.  

Grid Services 

Large scale energy storage provides the ability to smooth out the mismatch in electricity generation and demand. For 

this application, flow batteries are ideally suited for due to their fast response times and ability to cost effectively scale 

up in size. This in turn reduces the stress on distribution and transmission infrastructure, reducing the investment that 

is required to be spent on maintaining assets. There are various revenue streams available for companies that can 

provide these types of services, depending on the country and specific regulatory set-up.  

RED has recognised the potential future business from utilities. However, more testing and understanding of the 

quantifiable benefits is required (as well as a degree of energy market restructuring in some markets)  before utilities 

start investing significant amounts of money in energy storage to support the grid. In this regard, RED  has already 

entered an agreement with E.ON, which will see the utility supply one of its commercial customers with one of RED’s 

flow machines for a trial period. If the trial is successful and E.ON decides to roll out more units across its 

infrastructure, it could create a significant amount of business for RED.  

Telecoms 

The proliferation of global mobile phone use has meant exponential growth in telecom towers in order to support 

networks. Many of these towers are located in remote areas with, at most, an intermittent electricity supply available 

from the grid. Currently most of these telecom towers have to use diesel generators as back -up when electricity is not 

available from the grid. Deploying a flow battery in conjunction with a diesel generator would significantly reduce the 

amount of it time its needs to run, saving money for the operator and reducing environmental damage of burning 

diesel fuel. An even more efficient solution would be deploying a flow battery with solar PV which could completely 

remove the need for a diesel generator (or at least significantly downsize its capacity). This also removes the problem 

of fuel theft in some remote areas.  

RED views this market as extremely competitive and unlikely to be an initial focus. However, it is worth noting that its 

first sale of a Gen2 unit came from a major telecoms player in Africa.   
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Competitive Landscape 

Flow Batteries 

Aside from redT energy (RED LN)
#
, we believe the companies with the most developed vanadium flow storage systems 

are Gildemeister energy solutions and Sumitomo (8053 JP), with both having made commercial sales.  

However, although Gildemeister has had first mover advantage in terms of commercial sales, its storage system is 

significantly more expensive than RED’s due to its more complicated design, with the price of its battery unlikely to 

significantly fall in the near term.  

Sumitomo on the other hand are focusing on producing bespoke large scale MW storage systems meaning it is a 

targeting a slightly different market to RED (although it is due to release a shipping container version at some point). 

However, the most important thing to note is that the demand for energy storage is forecasted to grow so strongly 

that, as long as no other technology suddenly usurps vanadium flow, there will be multiple winners in this space rather 

than just one company dominating. 

In addition to RED and Sumitomo, other listed-peers in the flow battery sector are Redflow (RFX AU) and EnSync 

(ESNC US), which both use a zinc-bromine electrolyte, a technology that has had significant issues with degradation 

and short cycle life in the past. Arotech (ARTX US) also operates flow battery subsidiary, Electric Fuel Energy, which 

uses an iron-based electrolyte. 

Flow Battery Peers 

Company Status 
Location 
(HQ) 

Founded Electrolyte 
Money 
Raised 

Investors Development Stage 

Aquion Energy Private US 2008 
Aqueous 

Hybrid Ion 
US$190m Bill Gates, KPC&B Have started selling commercially 

Gildemeister ES Private Germany 1983 Vanadium - - Sold over 100 units in last seven years 

Cumulus Private UK 2012 Copper-Zinc 600k Business Angels Lab Stage 

Electric Fuel 

Energy (Arotech) 

Listed 

(ARTX US) 
Israel 2013 Iron N/A N/A 

Field demonstration 2016, commercial 

launch 2019 

EnStorage Private Israel 2008 
Hydrogen-

Bromide 
US$20m 

83North, Warburg 

Pincus, Siemens VC 
Working on pilot projects 

EnSync 
Listed 

(ESNC US) 
US 1999 Zinc-bromine N/A N/A Generating commercial sales 

ESS Private US 2011 Iron-iron US$3.2m 
ARPA-E, Pangea 

Ventures, ONAMI 
Has started generating commercial sales  

Primus Power Private US 2009 Zinc-bromide US$60m ARPA-E Launch of pilot projects 

redT energy Listed 

(RED LN) 

UK 2000 Vanadium £18.5m N/A Gen2 commercial sales 

Redflow 
Listed 

(RFX AU) 
Australia 2005 Zinc-bromine N/A N/A Starting to generate commercial sales 

Rongke Power Private China 2008 Vanadium - Bolong Holding 

Currently manufacturing the world's 

largest energy storage system for Dalian 

peninsula 

Schmid Group  Private Germany 2009 Vanadium - - Selling commercially 

Sumitomo 
Listed 

(5802 JP) 
Japan 2000 Vanadium - - 

Produced first flow battery for its own 

office in Osaka in 2000   

Storion Energy 

(Spin Off ITN 

Power) 

Private US 2015 Vanadium US$6m - Still in the development stage 

UniEnergy (UET) Private US 2012 
Vanadium + 

HCL 
US$24m  Orix, Bolong Holding 

Energy storage systems have been 

deployed to customers   

Vanadis Power Private Germany 2013 Vanadium - Robert Bosch  Working with Rongke, UET 

Vionx Private US 2002 Vanadium US$63m - Still in the development stage 

ViZn Private US 2009 Zinc-Iron US$30m - 
In the production stage (like redT also 

using Jabil as contract manufacturer) 

WattJoule Private US 2012 Vanadium - - Still in the development stage 

SOURCE: VSA Capital. 
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Other Large Scale Energy Storage Technologies 

Chemical Battery Aggregation 

There is a strong argument that aggregated chemical 

batteries, such as lithium-ion, nickel-cadmium and lead-

acid batteries are the most proven method of large-scale 

energy storage.  

With the cost of lithium-ion batteries likely to continue to 

reduce as companies such as Tesla (TSLA US) and 

Panasonic (6752 JP) ramp up production for use in electric 

vehicles, we view this battery as the most likely to become 

increasingly economically viable to be aggregated as a 

large scale storage solution.  

Vehicle manufacturers such as Daimler (DAI GR) are also 

looking to re-use lithium-ion batteries from electric and 

plug-in hybrid vehicles in industrial-size battery storage 

systems.  

However, the key disadvantage of using lithium-ion batteries as a large scale storage system is the fact that the 

batteries degrade, unlike vanadium flow battery systems, particularly if they have already had a ‘first life’ in a vehicle. 

This means that gradually the capacity of the battery will decrease, reducing the amount of electricity it can store and 

thus reducing the economic attraction of the batteries. For example, DAI expects that its ‘second use’ storage systems 

will prolong the useful life of lithium-ion batteries by around 10 years (10 years in a vehicle, 10 years in a storage 

system) but these batteries will likely be operating well below peak power after operating in an electric vehicle and will 

need to be run gently (i.e. inefficiently) in a storage system. 

Another major disadvantage of using an aggregated lithium-ion battery system is that the power and energy 

components cannot be separated, as in a flow battery, which it does by separating the stack and electrolyte tanks. 

For example, to provide four hours of storage for a 1MW solar PV plant, additional electrolyte tanks could be added to 

a 1MW/2MWh flow battery machine to double its capacity to 4MWh, for likely less than 50% extra cost. However, 

starting with a similar sized lithium-ion battery system, to increase its capacity to 4MWh you would need to double the 

amount of cells in the entire system, resulting in a near doubling of the cost. 

Pumped Hydro 

Pumped hydro storage involves pumping water from a lower 

elevated reservoir to a higher elevated reservoir when electricity 

prices are low and grid demand is low. The stored water is then 

released through turbines to produce electricity, within seconds of 

being requested, during periods of peak grid demand.  

Pumped hydro systems dominate the large-scale energy storage 

sector. There are currently c300 in operation around the world and 

according to the US’s Global Energy Storage Database another 46 

projects are currently in development.  

However, the major limitation on pumped-hydro storage is the 

specific geographic feature needed of having two reservoirs, which 

are not only in geographical proximity to each other, but are also 

at different elevations to each other. This significantly restricts the 

overall potential of these systems. 

AES Lithium-ion Energy Storage System 

 

SOURCE: AES.  

Pumped Hydro Technology 

 

SOURCE: Energy Storage Association.  
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Mainland UK currently has four pumped hydro storage facilities, the largest of which is the 1.7GW Dinorwig Pumped 

Storage Scheme, also known as Electric Mountain, located in the Snowdonia national park in north Wales. Although 

additional schemes are currently being planned, no new pumped hydro facilities have been built for the last 30 years.  

Molten Salt Thermal Storage 

Molten salt storage is typically used in conjunction 

with large-scale solar thermal farms. The system 

involves heating up salts until they melt in insulated 

containers in which the salts’ heat is stored. When 

energy is needed, the molten salts are pumped 

through a heat exchange system creating super-

heated steam which is used to power a conventional 

steam turbine.  

The technology is still early-stage and currently in the 

testing stage, however it has the potential to be a 

commercially-viable storage technique for certain 

specific applications.   

Flywheels 

A flywheel energy storage system is a rotating mechanical device that stores up rotational energy to be used 

instantaneously. The rotational energy is converted into electricity by a rotor which spins rapidly in a near frictionless 

enclosure. When short-term back-up power is required, the rotor is released generating electricity for the grid.  

Flywheel storage systems are low maintenance, almost instantaneous in responding to a demand signal, and typically 

have a long life with negligible environmental impact. Despite going into administration in 2012, Beacon Power, now a 

US-based subsidiary of Rockland Capital, is considered one of the market-leaders of this technology and has so far 

deployed 40MW of flywheel storage systems.  

Flywheel Technology Compressed Air Energy Storage 

 

 

 

SOURCE: Beacon Power. SOURCE: Pacific Gas and Electric Company. 

Compressed Air 

Compressed air technology works by compressing air and storing it in underground caverns. When electricity is 

required, the pressurised air is heated and expanded in an expansion turbine which drives a generator to produce 

power. Compressed air storage is an established technology, with the first commercial system installed in Germany in 

1978. However, due to the large amount of electricity needed to create the heat, compressed air storage is seen as 

inefficient, which restricts its potential deployment. Similar to pumped hydro, it is also somewhat restricted by 

geographic limitations.  

Thermal Energy Storage 

 

SOURCE: Cleanleap.  
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Appendix 1: Management Team 

Scott McGregor - Chief Executive Officer 

 Scott oversaw the establishment of Camco’s clean energy project business focussed on biogas and solar projects, 

the expansion of its carbon credits business, and also led the development of Camco’s energy storage technology 

redT, after which the company was renamed in November 2015.  

 Scott has worldwide experience in the environmental, mining, finance and technology industries and has advised 

leading corporations in North America, Asia and Europe. Former positions include finance and development roles 

for Rio Tinto, Merrill Lynch and Skype Technologies. 

 Scott holds an MBA from the London Business School, a B.Econ from Monash University and qualified as a 

Chartered Accountant through PWC. 

Dr Jeff Kenna - Chairman 

 Jeff Kenna has 30 years’ experience managing small and medium sized enterprises in the sustainable energy 

sector, from incubation to full commercial development. He has been an advisor to the European Commission, 

the World Bank, the UN and the UK government on energy policy and market growth. 

 Jeff has been a member of the company’s Board of Directors since February 2006 and its Chairman since 

September 2012. Jeff is also a member of the Nomination Committee.  

 Jeff has a PhD in Solar Energy from the University of Wales and a BSc in Applied Physics from the University of 

Bath. 

Michael Farrow - Non-Executive Director 

 Michael Farrow is a principal and director of Consortia Partnership, a Jersey licensed trust company. He currently 

sits on the Boards of a number of listed companies. He has also been group company secretary of Cater Allen 

Jersey, a banking, trustee and investment management group. 

 Michael has been a member of the Board of Directors since March 2006 and is a member of the Audit, 

Nomination and Remuneration Committees. 

 Michael was formerly an Army Officer and holds an MSc in Corporate Governance. He is also a Fellow of the 

Chartered Institute of Secretaries & Administrators. 

Zainul Rahim - Non-Executive Director 

 Zainul Rahim, a graduate in Engineering (Mechanical) from the University of Western Australia, has some 30 

years’ experience with Shell in the upstream oil and gas sector. He is currently the Chairman of Hibiscus 

Petroleum and a board member of Universiti Kebangsaan Malaysia Holdings, Bank Pembangunan Malaysia and 

Petronas Carigali. 

 Zainul was a Supervisory Committee member of Sime Darby’s Energy & Utilities Division till mid -2010 and during 

his tenure in Shell he sat on the board of 12 companies. He was also the Chairman, Director and member of 

various NGOs, including the Society of Petroleum Engineers AsiaPac, Business Council for Sustainable 

Development Malaysia, Petroleum Industry of Malaysia Mutual Aid Group, and Malaysian International Chamber 

of Commerce and Industry. 

 Zainul joined the Board as a Non-Executive Director in January 2012 and is a member of the Audit and 

Nomination Committees as well as Chairman of the Remuneration Committee.  
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John Ward - Non-Executive Director 

 John Ward has over 14 years’ experience as a director in the renewable energy sector. He is currently the director 

and owner of three operational wind farms in Ireland and was previously director and co -owner of the 38MW 

Sorne Hill windfarm. In each case, John designed, financed, developed and operates the facilities.   

 Although now focused on energy storage, John has previously advised on the development of c200MW of new 

wind capacity in Ireland, and arising from this extensive operational experience in the wind sector, he identified 

the need for a robust energy storage technology, which would deliver an entirely renewable energy system.    

 He holds a degree in Applied Science and a masters in Landscape Architecture from University College Dublin. 

 John joined the board as a Non-Executive Director in February 2016. 

Jonathan Marren - Non-Executive Director 

 Jonathan served on the Board of Directors as Chief Financial Officer between July 2012 and February 2016, having 

been an advisor to the company since early 2006, including on its flotation in Apr il 2006.   

 He has previously held positions as Deputy Head of Corporate Finance at Singer Capital Markets, prior to which he 

was at Peel Hunt between 2000 and 2010 where he was a Director in the Corporate Department with 

responsibility for their new energy and clean tech franchise where he gained considerable experience of working 

with companies in this area. 

 Jonathan qualified as an A.C.A. with Arthur Andersen in 1999 after obtaining a BSc in Mathematics from Durham 

University. 

 Jonathan joined the board as a Non-Executive Director in March 2016 and is a member of the Remuneration 

Committee. Jonathan is also Chairman of the Audit Committee. 

Neil O'Brien - Non-Executive Director 

 Neil's most recent role was as CEO of AIM-listed Alkane Energy, which he joined in 2008. Under his leadership, the 

company achieved rapid output increases through a combination of organic growth and acquisition activity.  

Alkane expanded its UK portfolio of baseload power generating sites and established a leading position in the UK 

back-up power market covering winter peaking, National Grid "STOR" programme and the capacity market.  

 Neil started his career at Coopers & Lybrand in 1985, where he qualified as a chartered accountant, before joining 

Blue Circle in 1988, holding a number of senior financial and operational roles in the UK and Europe. He then 

spent three years as a Group Management Accountant at Aggregate Industries. 

 Neil read Politics, Philosophy and Economics at Oriel College, Oxford University. 

 Neil joined the board as a Non-Executive Director in September 2016. 
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Appendix 2: Financial Forecasts 

Profit & Loss (€m) 

Profit & Loss (€m) Dec-14A Dec-15A Dec-16E Dec-17E Dec-18E Dec-19E 

Total Revenue 5.6  11.1  6.6  12.5  38.0  72.0  

Cost of Sales (3.2) (6.3) (4.7) (8.7) (27.6) (54.0) 

Gross Profit 2.4  4.8  2.0  3.8  10.4  18.0  

Gross Profit Margin 42.6% 43.6% 29.4% 30.2% 27.4% 25.0% 

Other Income 0.1  0.0  0.0  0.0  0.0  0.0  

SG&A Expenses (4.2) (6.3) (7.3) (10.5) (9.9) (8.5) 

EBITDA (adj) (1.8) (1.5) (5.4) (6.8) 0.5  9.5  

Depreciation (1.1) (0.0) (0.2) (0.6) (1.0) (1.0) 

Amortisation 0.3  0.0  0.0  (1.5) (1.5) (1.5) 

EBIT (adj) (2.5) (1.5) (5.6) (8.9) (2.0) 7.1  

Exceptionals (0.1) 0.0  0.0  0.0  0.0  0.0  

Share-based Payments (0.1) (0.0) (0.3) (0.3) (0.3) (0.3) 

EBITDA (rpt) (1.9) (1.5) (5.6) (7.0) 0.3  9.3  

EBIT (rpt) (2.7) (1.5) (5.8) (9.2) (2.2) 6.8  

Finance Income 0.0  0.0  0.0  0.0  0.1  0.1  

Finance Expense (0.0) (0.0) 0.0  0.0  0.0  0.0  

PBT (rpt) (2.6) (0.7) (5.8) (9.1) (2.2) 6.9  

PBT (adj) (2.6) (0.9) (5.5) (8.9) (1.9) 7.1  

Tax Rate 2.7% 1.7% 0.0% 0.0% 0.0% 0.0% 

Tax Rebate (Expense) 0.1  0.0  0.0  0.0  0.0  0.0  

PAT (rpt) (2.5) (0.7) (5.8) (9.1) (2.2) 6.9  

PAT (adj) (2.6) (0.8) (5.5) (8.9) (1.9) 7.1  

        

Basic Wtd Av Shs (m) 225.0 287.8 451.9 653.9 653.9 653.9 

Basic EPS (rpt, €c) (1.1) (0.2) (1.3) (1.4) (0.3) 1.1  

Basic EPS (adj, €c) (1.1) (0.3) (1.2) (1.4) (0.3) 1.1  

Estd dilutive shares 17.4 12.4 4.7 4.7 4.7 4.7 

Wtd Av Dil Shs (m) 242.4 300.2 456.5 658.6 658.6 658.6 

Diluted EPS (rpt, €c) (1.1) (0.2) (1.3) (1.4) (0.3) 1.0  

Diluted EPS (adj, €c) (1.1) (0.3) (1.2) (1.4) (0.3) 1.1  

Dividend per share (£p) 0.0  0.0  0.0  0.0  0.0  0.0  

 SOURCE: Company Data, VSA Capital. 
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Balance Sheet (€m) 

Balance Sheet (€m) Dec-14A Dec-15A Dec-16E Dec-17E Dec-18E Dec-19E 

Assets             

Cash & Equivalents 4.1  2.9  2.6  6.3  7.3  16.6  

Trade and Other Receivables 1.6  1.1  0.6  1.5  1.5  1.5  

Inventories 0.0  0.0  0.0  0.0  0.0  0.0  

Prepayment and Accrued Income 1.9  0.4  0.4  0.4  0.4  0.4  

Other Financial Assets 0.0  2.4  0.0  0.0  0.0  0.0  

Total Current Assets 7.5  6.8  3.6  8.2  9.2  18.5  

Net PPE 16.6  0.1  0.1  1.0  1.5  2.0  

Intangible Assets 0.0  15.0  15.0  13.5  12.0  10.5  

Investments in Associates and Joint Ventures 2.5  0.0  0.0  0.0  0.0  0.0  

Deferred Tax Assets 0.1  0.1  0.1  0.1  0.1  0.1  

Total Long-term assets 19.3  15.2  15.2  14.6  13.6  12.6  

Total Assets 26.8  22.0  18.9  22.8  22.8  31.1  

 

      

Liabilities + Equity       

Short-Term Debt (0.4) 0.0  0.0  0.0  0.0  0.0  

Trade and Other Payables (3.7) (5.5) (3.5) (0.1) (2.0) (3.3) 

Deferred Income (0.4) (0.4) (0.4) (0.4) (0.4) (0.4) 

Tax Payable (0.2) (0.2) (0.2) (0.2) (0.2) (0.2) 

Total Current Liabilities (4.6) (6.1) (4.1) (0.7) (2.6) (3.8) 

Long-Term Debt (11.7) 0.0  0.0  0.0  0.0  0.0  

Deferred Income (4.3) (0.3) (0.3) (0.3) (0.3) (0.3) 

Total Long-term Liabilities (16.0) (0.3) (0.3) (0.3) (0.3) (0.3) 

Total Liabilities (20.6) (6.3) (4.3) (0.9) (2.8) (4.1) 

Share Capital (ordinary shares of €0.01 par value) 2.5  4.1  4.6  6.5  6.5  6.5  

Share Premium 76.9  85.4  89.2  103.5  103.5  103.5  

Retained Earnings (Deficit) (74.5) (73.8) (79.3) (88.2) (90.1) (83.0) 

Reserves 1.3  0.0  0.0  0.0  0.0  0.0  

Non-Controlling Interest 0.0  (0.0) (0.0) (0.0) (0.0) (0.0) 

Total Equity 6.2  15.7  14.5  21.9  19.9  27.1  

SOURCE: Company Data, VSA Capital. 
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Cash Flow Statement (€m) 

Cash Flow (€m) Dec-14A Dec-15A Dec-16E Dec-17E Dec-18E Dec-19E 

Cash From Operations             

EBIT (rpt) (2.7) (1.5) (5.8) (9.2) (2.2) 6.8  

Depreciation & Amortisation 0.8  0.0  0.2  2.1  2.5  2.5  

EBITDA (rpt) (1.9) (1.5) (5.6) (7.0) 0.3  9.3  

Share-based Payments 0.1  0.0  0.3  0.3  0.3  0.3  

Other Non-Cash Items 1.3  0.0  0.0  0.0  0.0  0.0  

(Increase) decrease in assets:       

Trade and Other Receivables (0.6) 0.1  0.4  (0.9) (0.0) (0.0) 

Inventories 0.0  0.0  0.0  0.0  0.0  0.0  

Increase (decrease) in liabilities:       

Trade and Other Payables (0.7) (1.2) (2.0) (3.4) 1.9  1.2  

Cash From Operations (1.8) (2.5) (6.9) (11.0) 2.4  10.8  

Income Tax Paid 0.0  0.0  0.0  0.0  0.0  0.0  

Interest Paid 0.0  0.0  0.0  0.0  0.0  0.0  

Interest Received 0.0  0.0  0.0  0.0  0.1  0.1  

Net Cash From Operations (1.8) (2.5) (6.9) (11.0) 2.5  10.8  

 

      

Cash From Investments       

Purchase of PPE (0.0) (0.1) (0.2) (1.5) (1.5) (1.5) 

Disposal of PPE 0.1  0.6  0.0  0.0  0.0  0.0  

Proceeds from Sale of Investments 0.0  0.0  2.4  0.0  0.0  0.0  

Disposal of Discontinued Operations (Net of Cash) 0.0  0.7  0.0  0.0  0.0  0.0  

Cash From Investments 0.1  1.3  2.2  (1.5) (1.5) (1.5) 

 

      

Cash From Financing       

Proceeds from Issue of Ordinary Shares (Net) 1.7  0.0  4.3  16.2  0.0  0.0  

Proceeds from Loans 0.6  0.0  0.0  0.0  0.0  0.0  

Repayment of Loans (0.3) 0.0  0.0  0.0  0.0  0.0  

Interest Received 0.0  0.0  0.0  0.0  0.0  0.0  

Interest Paid (0.8) (0.0) 0.0  0.0  0.0  0.0  

Cash From Financing 1.3  0.0  4.3  16.2  0.0  0.0  

 

      

Change in Cash (0.4) (1.2) (0.3) 3.7  1.0  9.3  

Cash and cash equivalents at the beginning of the year 4.5  4.1  2.9  2.6  6.3  7.3  

FX Adjustments 0.0  0.1  0.0  0.0  0.0  0.0  

Cash and cash equivalents at the end of the year 4.1  2.9  2.6  6.3  7.3  16.6  

SOURCE: Company Data, VSA Capital. 
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Disclaimer 

Investment Analyst Certification 

In our roles as Research Analysts for VSA Capital Limited, we hereby certify that the views about the companies and their securities discussed in this 
report are accurately expressed and that we have not received and will not receive direct or indirect compensation in exchange for expressing specific 
recommendations or views in this report. 

Non-Independent Research 

This is a marketing communication. It is non-independent research as it has not been prepared in accordance with legal requirements designed to 
promote the independence of investment research and is not subject to any prohibition on dealing ahead of the dissemination of investment research. 

Important Disclosures 

This research report has been prepared by VSA Capital Limited, which is party to an agreement to be paid a fee as corporate finance advisors and 
arrangers with, or has provided investment banking services to, redT energy, or has been party to such an agreement within the last twelve months, and 
is solely for, and directed at, persons who are Professional Clients as defined under Annex II of the Markets in Financial Instruments Directive, Directive 
2004/39/EC, or as defined in the FCA Handbook. Persons who do not fall within the above category should return this research report to VSA Capital 
Limited, New Liverpool House, 15-17 Eldon Street, London EC2M 7LD, immediately.  

This research report is not intended to be distributed or passed on, directly or indirectly, to any other class of persons. It is being supplied to you solely 
for your information and may not be reproduced, forwarded to any other person or published, in whole or in part, for any purpose, without out prior 
written consent. 

This research report is exempt from the general restriction on the communication of invitations or inducements to enter into investment activity and 
has therefore not been approved by an authorised person, as would otherwise be required by Section 21 of the Financial Services and Markets Act 2000 
(the "Act"), as amended by The Financial Services and Markets Act 2012.  

Neither the information nor any opinion expressed constitutes an offer, or an invitation to make an offer, to buy or sell any securities or any options, 
futures or other derivatives related to such securities. 

The information and opinions contained in this research report have been compiled or arrived at by VSA Capital Limited (the "Company") from sources 
believed to be reliable and in good faith but no representation or warranty, express or implied, is made as to their accuracy, completeness or 
correctness. All opinions and estimates contained in the research report constitute the Company's judgments as of the date of the report and are 
subject to change without notice. The information contained in the report is published for the assistance of those persons defined above but it is not to 
be relied upon as authoritative or taken in substitution for the exercise of the judgment of any reader. 

The Company accepts no liability whatsoever for any direct or consequential loss arising from any use of the information contained herein. The 
company does not make any representation to any reader of the research report as to the suitability of any investment made in connection with this 
report and readers must satisfy themselves of the suitability in light of their own understanding, appraisal of risk and reward, objectives, experience and 
financial and operational resources. 

The value of any companies or securities referred to in this research report may rise as well as fall and sums recovered may be less than those originally 
invested. Any references to past performance of any companies or investments referred to in this research report are not indicative of their future 
performance. The Company and/or its directors and/or employees may have long or short positions in the securities mentioned herein, or in options, 
futures and other derivative instruments based on these securities or commodities. 

Not all of the products recommended or discussed in this research report may be regulated by the Financial Services and Markets Act 2000, as amended 
by The Financial Services and Markets Act 2012,  and the rules made for the protection of investors by that Act will not apply to them. If you are in any 
doubt about the investment to which this report relates, you should consult a person authorised and regulated by the Financial Conduct Authority who 
specialises in advising on securities of the kind described.  

The Company does and seeks to do business with the companies covered in its research reports. Thus, investors should be aware that the Company may 
have a conflict of interest that may affect the objectivity of this report. To view our policy on conflicts of interest and connected companies, please go 
to: http://www.vsacapital.com/policies/conflict-of-interest-policy. 

VSA Capital acts as Investor Relations Advisor to redT energy, and is therefore classed as a connected company.  

Investors should consider this report as only a single factor in making their investment decision. 

The information in this report is not intended to be published or made available to any person in the United States of America (USA) or Canada or any 
jurisdiction where to do so would result in contravention of any applicable laws or regulations. Accordingly, if it is prohibited to make such information 
available in your jurisdiction or to you (by reason of your nationality, residence or otherwise) it is not directed at you. 

Definition of Ratings 

VSA Capital Limited uses the following stock rating system to describe its equity recommendations. Investors should carefully read the definitions of all 
ratings used in each research report. In addition, since the research report contains more complete information concerning the analyst’s views, 
investors should carefully read the entire research report and not infer its contents from the rating alone. In any case, ratings (or research) should not 
be used or relied upon as investment advice. An investor’s decision to buy or sell a stock or investment fund should depend on individual circumstances  
and other considerations.  

VSA Capital Limited’s recommendations are defined as follows: 

BUY: The stock is expected to increase by in excess of 10% in absolute terms over the next twelve months. 
HOLD:  The price of the stock is expected to move in a range between -10% and +10% in absolute terms over the next twelve months. 
SELL:  The stock is expected to decrease by in excess of 10% in absolute terms over the next twelve months. 

In addition, on occasion, if the stock has the potential to increase by in excess of 10%, but on qualitative grounds rather than quantitative, a 
SPECULATIVE BUY may be used. 

http://www.vsacapital.com/policies/conflict-of-interest-policy
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Distribution of VSA Capital Limited’s Equities Recommendations  

VSA Capital Limited must disclose in each research report the percentage of all securities rated by the member to which the member would assign a 
“BUY”, “HOLD, or “SELL” rating, and also the proportion of relevant investments in each category issued by the issuers to which the firm supplied 
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Equities breakdown: 31 December 2016 Spec. BUY BUY HOLD SELL 

Overall equities coverage 25.0% 75.0% 0.0% 0.0% 

Companies to which VSA has supplied investment banking services 25.0% 75.0% 0.0% 0.0% 

 

Recommendation and Target Price History 

 

  

Valuation basis 

We have valued redT using a 10-year discounted cash flow valuation.  

Risks to that valuation 

Sales volumes less than expected. A failure to meet the required cost 
reductions over the coming years.  

This recommendation was first published on 3 March 2017. 

 

SOURCE: FactSet data, VSA Capital estimates.  
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