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Research Consortium 

ωUK-based 

ÁAcademic 

ÈDe Montfort University 

(Lead Partner) 

ÈNewcastle University 

ÈInstitute of Development 

Studies 

 

ÁCommercial 

ÈBBOXX 

 

Á3rd Sector/NGO/other 

ÈPractical Action 

ÈAshden 

ωKenya-based 

ÁAcademic 

ÈUniversity of Nairobi 

ÁCommercial 

ÈSteamaCo (formerly 

access:energy) 

Funded by: 

UNIVERSITY OF NAIROBI 



ESCoBox 

ωApplies ósmart gridô techniques to mini-grids 

ωLowers cost of energy supply 

ω Improves reliability of energy services 

ωReduces reliance on batteries 

ωRemote monitoring and control 

ωCashless micro-payments  

ωDemand-Side Management (DSM) 

ÁPrice incentives 

ÁTimeslot allocation 

ωDecision Support Tool (DST) 

ÁDesign, management and growth of mini-grid system 

ÁManagement and growth of ESCo business 
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Demand-Side Management 

© 2016 Peter Boait 

ωNeed to balance supply and demand 

ÁDifficult on renewable-powered grids 

ÁBatteries (or other energy storage) can help 

ÈBut are expensive, short-lived and fragile 

ÁDSM can reduce reliance on batteries 

 ÈTime-shifting of demand (used 

in this project) 

ÈDemand curtailment 

ÈFinancial incentives encourage 

participation 

ÈSaves cost, improves reliability 

ÈOnly applicable to certain (i.e. 

dispatchable) loads 

 



Timeslot Allocation 

ωApplied to loads that can be time-shifted 

ωTimeslots offered at reduced tariff 

ÁLoads with (comparatively) high power demand 

ÈTypically, commercial loads 

ÈAdditive (not a limitation on availability) 

© 2016 Rupert Gammon 

ÅNeed to keep it simple! 

ïWhether OECD or 

Developing World 

ïAvoid complex tariff 

structures or consumer 

interactions 



ESCoBox DST Overview 
ωAssists designer/operator of mini-grid 

ÁEstimating demand profile 

ÁEffect of time-shifting loads (timeslot allocation) 

ÈTechnical efficiency, reliability, sustainability and resilience   

ÁRevenue outcomes 

ÈTariff management 

ÈDe-risk investment 

decisions 

ƻImplementation 

ƻOngoing growth of system 

ÁDeveloped in MS Excel  

for maximum accessibility 

ÈSmartphone app planned 

ÈIdeal for use with HOMER 



ESCoBox Control System 

ωMandatory control 

ÁSwitches circuit on during low-tariff timeslot 

purchased by customer 

ÁControl Node (CN)  

ÈRaspberry Pi (with PiFace unit)  

ƻCommunicates wirelessly with up to six 

remotely-controlled sockets (RCSs) 

ƻDaisy-chain CNs when >6 RCSs needed 

ωAdvisory control 

ÁSMS messages inform customer of tariff 

changes 

ÈCustomer choses whether to respond to SMS 

prompt to save money 

ÁCloud-based system 
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Impacts 
ωCreated ESCoBox smart minigrid system 
Á Using DSM to improve the reliability, efficiency and 

economic performance of minigrids 

Á Assists in design, operation and expansion of minigrids 

ÈGreater certainty in predicting the success of tariff     

incentives to promote DSM  

È Improved revenues and Return On Investment (ROI) 

ÈReduced risk to investors and operators of minigrids 

ωField trial (ongoing) 
Á Manduar Community Development Hub, The Gambia 

Á Productive uses, education and capacity building 

ωKnowledge exchange  

ÁField visits and workshops 

ÈMinigrid designers, operators, users 

ÈEducators, researchers  and policy-makers 

Á Improved techno-economic performance of energy systems 

 



Main Findings 

ω It takes more than just electricity provision to support 

productive uses of energy 

ÁAccess to markets  

ÈEspecially through transportation of goods and people 

ÁSkills and quality 

ÈTechnical and business skills 

ÈQuality of technology, implementation/installation, service delivery 

ωNon-technical challenges are much greater that technical 

ÁDesigning a technical solution is relatively easy if the nature of 

the problem can be defined clearly! ï this is where the social 

science is so important. 

ÈBehavioural, social, cultural and political aspects 

ÈEconomics 

 



Follow-up Project Ideas 

ωElectric vehicles for rural the developing world applications 

ÁAccess to markets 

ÁDSM for minigrids 

ÁAnchor load 

ÁFreedom from oil market volatility 

ÁLocally appropriate  

ÈLow maintenance, no pollution, performance characteristics 

ωTechnical and business skills development 

ÁMinigrids and ESCOs with long term sustainability 

ωElectric cooking 

ÁDSM for minigrids 

ÁAnchor load 

ÁAvoid deforestation and health  

 



Thank You 

ωFurther information 

 

Á rgammon@dmu.ac.uk 

 

Áhttp://goo.gl/ABGdkF  

 

ωDownload DST (beta version) at: 

 

Áhttp://hal.dmu.ac.uk/temp/2016/04/ESCoBox_DST_spreadsheet_R

1.xlsm  
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Field trial 

ωManduar Community Development Hub,           

The Gambia 

 
 

 

 

 

 

 

ÁPV-powered minigrid 

ÁBatteries failing 

ÈPoor design, installation and maintenance 

ÈExcessive demand 

ÈInefficient operation 

ÁGrowing demand 

ÁTight budget 

ÁGreat potential! 

Work Package led by the De Montfort University 


