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Sustainable Electrification of the Chemical Industry  

A business opportunity for you? 
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• Use of electrical power to produce 
heat (steam) to drive industrial 
processes 

• Electrical heat pump provides high 
efficiency by recovering waste heat 

• Typical Coefficient of Performance 
(COP) of 4 means 4 units of heat for 
1 unit of electricity 

• Examples 
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• Flexibility 
– Direct electrical heating 
– Heat/cold storage 
– Multifunctional/reversible equipment 

 
• Electrification 

– (Direct electrical heating) 
– Mechanical vapour recompression 
– Electrical heat pumps 
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• Compression of low pressure 
vapour or steam (steam 
recompression) to higher 
temperature and pressure 
 

• Applications: 
– Distillation processes 
– Evaporization/drying processes: 

milk powder, salt, sludge 
– Cooking processes; breweries 
– Upgrading surplus LP steam 
– Upgrading flash steam 
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Savings in energy costs 
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Contact us for: 

– Process scans with experts 
– Business case assesment 
– Calls for participation 

Yvonne van Delft 
vandelft@ecn.nl 

Martijn de Graaff 
martijn.degraaff@tno.nl 

17-6-2016 5 

E-Match Process Scan Scenario's Driver VRE CO2 (Security of supply)

Constant use X X

Company AkzoNobel Variable use X X

Process Name Salt production

Performed on March 18 2016

By Arjen Boersma, Robert de Kler, Richard Bouma

Company Representatives Thijs de Groot In nederland 5 Mton zout productie. 

COP: MVR is 15. In principe in the money.

1000 MW warmte ?

Option

Applicable 

Scenario 

(VRE/CO2/Sec. 

Supply), see 

upper right 

corner

Description option Level Flex/const. suppl or turndown ratio Speed flex Conditions for implementation Impact of implementation

Est. Annual Potential of 

Electricity Consumption

[Gwhe/a]

Peak? Mwe?

Timeframe realisation 

(<3 year,

 3-10 years, >10 years)

Ease of

 implementation

(++/+/0/-/--)

Replication potential in NL industry in general. Estimation Factor??? Advantages Disadvantages Conclusions

1 - All multi-effect into MVR. Core No flex not relevant Technically no limitations. Costs are most relevant. Major change in plant. Financial impairment. Increase 

power consumption.

775GWh/a (Robert) , 

5Mton zout basis

+/-100MWe <3 year. No technical limitation. ++ Concept could be applied at Frisia, addional 20MW. Nedmag, 

Suikerunie, Friesland Campina, other evaporation processen (input 

Simon?)

Easier to source green power than 

green steam to reduce CO2 

footprint. Proven technology. 

Scalability. Shutdown of CHP. 

Rotating: more maintenance, impact 

commercial availability. Large 

market exposure power price if 

prices increase. Full of risk. 

Potential business case, but not sufficient (enough) that all is replaced. 

2 - Hybride: integrate MVR  in existing MEE installations. Core arbitrage on the basis of 

minimalisation of costs

- New technical concept. Dimensioning? Revamping required. Major change in plant. Financial impairment. Increase 

power consumption.

Max. 775 GWh/a Max +/-100MWe 3-10 year - Yes, dependent on local conditions. Generic study? Flexibility Complex, debottlenecking. Challenging. Is not first choice. 

- Additional MVR besides MEE. Core Flex - No techical limitation. For operator acceptabele conditions 

related to changing operating conditions.

Major change in plant. Financial impairment. Increase 

power consumption.

Max. 775 GWh/a Max +/-100MWe 3-10 year + Yes, dependent on local conditions. Generic study? Flexibity. Relatively easy to 

implement.

Maintenance required for several 

types of installations. More capital 

investment required for multiple 

installations. Uncertainty on switch 

Challenging. Is not first choice. 

1+ - Construct addional MVR to be operated in a flexible regime when power is cheap. Core Flex Predictability is essential. Research 

question?

no technical limitations. Costs most relevant. Predicatability 

power prices is required. 

Major change in plant operations. Financial impairment. 

Increase power consumption.

Max. 775 GWh/a ongeveer 150 MW, hangt van 

overcapaciteit af. Optimalisatie

3-10 jaar (related to research predictability 

power price)

+ Yes, dependent on local conditions. Generic study? Flexibility. Relatively easy to 

implement. Shut-down CHP. One 

type of installation (maintainance). 

More capacity for the same 

throughput. Switch moments. 

Interesting option. Additionale value from inbalance market.

2a - Heat pump for multi-effect evaporation option 2a) High Delta T/temperature lift 

(maximum is 80oC)

Price use NG  > Price EResulting market/Scenario/assumptions Large price fluctuations /(high peaks, long lows)

High NG price, high peak E, 

No power from coal. 

Groningen field closed.
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