
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-7454-1 
 

3rd Annual Conference in  
Energy Storage and Its 
Applications 2018 
 

Sheffield, United Kingdom 
11-12 September 2018 

Editors: 
 
Andrew Cruden 
Martin Mayfield 
Beverly Inkson 
Becky Boston 
Solomon Brown 
 

David Stone 
Edward Young 
Denis Cumming 
Chris Jones 

Energy Procedia Volume 151 

 
 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© by Elsevier B.V. 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2018) 
  
For permission requests, please contact Elsevier B.V. 
at the address below. 
  
Elsevier B.V. 
Radarweg 29 
Amsterdam 1043 NX 
The Netherlands 
 
 
Phone:  +31 20 485 3911 
Fax:  +31 20 485 2457 
 
http://www.elsevierpublishingsolutions.com/contact.asp 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

SESSION 1: ENERGY STORAGE IN TRANSPORTATION 
 
DYNAMIC CHARGING ALGORITHM FOR ENERGY STORAGE DEVICES AT HIGH RATE EV 
CHARGERS FOR INTEGRATION OF SOLAR ENERGY............................................................................................. 2

George Hilton, Thomas Bryden, Carlos Ponce de Leon, Andrew Cruden 
 

MODULAR STRATEGY FOR AGGREGATOR CONTROL AND DATA EXCHANGE IN LARGE 
SCALE VEHICLE-TO-GRID (V2G) APPLICATIONS.................................................................................................... 7

Hannes Krueger, Andrew Cruden 
 

ENERGY STORAGE APPLICATION INTO A DOUBLE DC ELECTRIC RAILWAY............................................ 12
Hammad Alnuman, Daniel T. Gladwin 

 

EXTENDING THE RANGE OF PLUG-IN HYBRID ELECTRIC VEHICLES BY CVT 
TRANSMISSION OPTIMAL MANAGEMENT.............................................................................................................. 17

Xingda Yan, James Fleming, Roberto Lot 

 
SESSION 2: BUILT ENVIRONMENT 
 
BATTERY STORAGE SYSTEMS IN SMART GRID OPTIMISED BUILDINGS ..................................................... 23

Andreas D. Georgakarakos, Martin Mayfield, Elizabeth Abigail Hathway 
 

BATTERY ENERGY STORAGE FOR MANAGEMENT OF LV NETWORK OPERATIONAL 
VIOLATIONS: A MULTI-FEEDER ANALYSIS ............................................................................................................ 31

R.C. Johnson, M. Mayfield, S.B.M. Beck 
 

MATHEMATICAL MODELLING OF SMART SOLAR HEATING SYSTEM WITH THE 
DEPLOYMENT OF BOREHOLE THERMAL ENERGY STORAGE TO INCREASE 
RENEWABLE HEAT SHARE IN DUNDEE, UK. .......................................................................................................... 37

Maisara Abualqumboz, David Rodley 

 
SESSION 3: THERMAL/CHEMICAL STORAGE 
 
HEAT MAPPING FOR DISTRICT HEATING............................................................................................................... 47

Ian Brocklebank, Peter Styring, Stephen Beck 
 

INVESTIGATING ORGANIC PHASE CHANGE BEHAVIOR WITH THERMAL 
PHOTOGRAPHY ............................................................................................................................................................... 52

James K.W. Moore, Denis Cumming, Solomon Brown 
 

THERMAL PERFORMANCE ENHANCEMENT OF ENERGY STORAGE SYSTEMS VIA PHASE 
CHANGE MATERIALS UTILISING AN INNOVATIVE WEBBED TUBE HEAT EXCHANGER......................... 57

Ahmed H.N. Al-Mudhafar, Andrzej F. Nowakowski, Franck C.G.A. Nicolleau 

 
SESSION 4: ELECTROCHEMICAL STORAGE PART I 
 
NOVEL CELL DESIGNS AND METHODS FOR CHARACTERIZING LITHIUM PROTECTIVE 
MEMBRANES FOR LITHIUM METAL BATTERIES ................................................................................................. 62

Nina Meddings, John R. Owen, Nuria Garcia-Araez 
 

CUHCF AS AN ELECTRODE MATERIAL IN AN AQUEOUS DUAL-ION AL3+/K+ ION 
BATTERY............................................................................................................................................................................ 69

Alexander Holland, Harriet Kimpton, Andrew Cruden, Richard Wills 
 

ASSESSMENT OF THERMAL RUNAWAY IN COMMERCIAL LITHIUM IRON PHOSPHATE 
CELLS DUE TO OVERHEATING IN AN OVEN TEST ............................................................................................... 74

Peter J. Bugryniec, Jonathan N. Davidson, Solomon F. Brown 
 

INFLUENCE OF PHYSICOCHEMICAL CHARACTERISTICS OF CARBON SUPPORTS ON PD 
ETHANOL OXIDATION CATALYSTS .......................................................................................................................... 79

Ahmed Elsheikh, Vitor L. Martins, James McGregor 

 
 



SESSION 5: GRID SCALE STORAGE & CONTROL 
 
A UNIQUE PULSE WIDTH MODULATION TO REDUCE LEAKAGE CURRENT FOR 
CASCADED H-BRIDGE INVERTERS IN PV AND BATTERY ENERGY STORAGE 
APPLICATIONS ................................................................................................................................................................. 84

Izgun Gunsal, David A. Stone, Martin P. Foster 
 

OPTIMAL JOINT STRATEGY OF WIND BATTERY STORAGE UNIT FOR SMOOTHING AND 
TRADING OF WIND POWER.......................................................................................................................................... 91

Angeliki Loukatou, Sydney Howell, Paul Johnson, Peter Duck 
 

COMPARISON OF PERFORMANCE AND CONTROLLING SCHEMES OF SYNCHRONOUS 
AND INDUCTION MACHINES USED IN FLYWHEEL ENERGY STORAGE SYSTEMS ................................... 100

Abid Soomro, Mustafa E. Amiryar, Keith R. Pullen, Daniel Nankoo 

 
SESSION 6: ELECTROCHEMICAL STORAGE PART II 
 
EFFECT OF MICROSTRUCTURE OF POROUS TRANSPORT LAYER ON PERFORMANCE IN 
POLYMER ELECTROLYTE MEMBRANE WATER ELECTROLYSER ............................................................... 111

Jude O Majasan, Francesco Iacoviello, Paul R Shearing, Dan JL Brett 
 

ATTACHMENT OF RE(BPY)(CO)3CL ON TO TIO2 NANOPARTICLES FOR ENHANCED 
STABILITY AND MANIPULATION OF PHOTO-CATALYTIC EFFICIENCY..................................................... 120

Luke Price 
 

FINITE ELEMENT STUDY OF THE EFFECT OF PARTICLE INTERACTION ON THE 
ENERGY STORAGE DENSITY OF COMPOSITE DIELECTRICS ......................................................................... 129

Carl D. Kennedy, Ian M. Reaney, Julian S. Dean 

 
SESSION 7: SOCIAL SCIENCE FOR ENERGY STORAGE 
 
UNDERSTANDING LAY-PUBLIC PERCEPTIONS OF ENERGY STORAGE TECHNOLOGIES: 
RESULTS OF A QUESTIONNAIRE CONDUCTED IN THE UK .............................................................................. 135

Christopher R. Jones, James Gaede, Sara Ganowski, Ian H. Rowlands 
 

ANALYSIS OF WHEN AND WHERE THE INTEGRATION OF LAES WITH REFRIGERATED 
WAREHOUSES COULD PROVIDE THE GREATEST VALUE TO EUROPE ....................................................... 144

Daniel Murrant, Jonathan Radcliffe 
 

SELF-SUFFICIENCY RATIO: AN INSUFFICIENT METRIC FOR DOMESTIC PV-BATTERY 
SYSTEMS? ........................................................................................................................................................................ 150

S.I. Sun, M. Kiaee, S. Norman, R.G.A. Wills 

 
SESSION 8: ELECTROCHEMICAL STORAGE PART III 
 
THE SPINEL LICOMNO4: 5V CATHODE AND CONVERSION ANODE............................................................... 158

Nik Reeves-McLaren, Ma Hong, Hazzaa Alqurashi, Lu Xue, Joanne Sharp, Anthony J. Rennie, Rebecca Boston 
 

TOWARDS IN-SITU TEM FOR LI-ION BATTERY RESEARCH ............................................................................ 163
Laura Wheatcroft, Do?an Özkaya, James Cookson, Beverley J Inkson 

 

MODIFICATION OF GRAPHENE ANODE MORPHOLOGIES VIA WET AND DRY MILLING ...................... 168
Connor J Smyth, Anthony J Rennie, Beverley J Inkson 

 

REVIEW ON HIGH TEMPERATURE SECONDARY LI-ION BATTERIES........................................................... 174
Daniel R. Wright, Nuria Garcia-Araez, John R. Owen 

 
SESSION 9: ENERGY SYSTEMS & ADVANCED TOOLS 
 
INTEGRATION OF ENERGY STORAGE WITH HYBRID SOLAR POWER PLANTS........................................ 182

Ruben Bravo, Daniel Friedrich 
 

NUMERICAL SIMULATION MODEL FOR SHORT CIRCUIT PREDICTION UNDER 
COMPRESSION AND BENDING OF 18650 CYLINDRICAL LITHIUM-ION BATTERY .................................... 187

Muhammad Sheikh, Sheikh Rehman, Mustafa Elkady 
 

LITHIUM-ION DEGRADATION AT VARYING DISCHARGE RATES.................................................................. 194
Thomas S. Bryden, Alexander Holland, George Hilton, Borislav Dimitrov, Carlos Ponce de Leon Albarran, 
Andrew Cruden 

 



RESIDENTIAL PV-BES SYSTEMS: ECONOMIC AND GRID IMPACT ANALYSIS ........................................... 199
Siyuan Dong, Enrique Kremers, Maria Brucoli, Solomon Brown, Rachael Rothman 

 

Author Index 




