
NOVEL AND SYSTEMATIC VALIDITY ASSESSMENT OF 
LI-ION BATTERY LIFETIME PREDICTIONS

E. Sarasketa-Zabala, E. Martinez-Laserna, L.M. Rodriguez-Martinez, I. Gandiaga
esarasketa@ikerlan.es

1



Novel and systematic validity assessment of Li-ion battery lifetime predictions  - E. Sarasketa-Zabala et al. © COPYRIGHT IKERLAN 2016

2 MOTIVATION

Control 
strategies & 
diagnostics

Energy 
Management 

System

Battery  
Management 

System

Topology

Thermal 
design

Mechanical 
design

Electrical 
design

Communications

MULTIDISCIPLINARY 
APPROACH

https://blogdeenergia.wordpress.com/tag/iberdrola-renovables/
https://blogdeenergia.wordpress.com/tag/iberdrola-renovables/


Novel and systematic validity assessment of Li-ion battery lifetime predictions  - E. Sarasketa-Zabala et al. © COPYRIGHT IKERLAN 2016

MULTIDISCIPLINARY 
APPROACH

3 MOTIVATION

Control 
strategies & 
diagnostics

Energy 
Management 

System

Battery  
Management 

System

Topology

Thermal 
design

Mechanical 
design

Electrical 
design

Communications

AGEING MODEL

https://blogdeenergia.wordpress.com/tag/iberdrola-renovables/
https://blogdeenergia.wordpress.com/tag/iberdrola-renovables/


Novel and systematic validity assessment of Li-ion battery lifetime predictions  - E. Sarasketa-Zabala et al. © COPYRIGHT IKERLAN 2016

AGEING MODEL

MOTIVATION4

Any
application

http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=a_Cmvh5pVRWHMM&tbnid=KJN3hEOcqdG0WM:&ved=0CAUQjRw&url=http://www.infosozial.com/2013/09/el-coche-electrico-que-arrasa-en.html&ei=e0V1Uo39F62W0QXJl4DwAg&bvm=bv.55819444,d.d2k&psig=AFQjCNHVXpAJJ4175q1F6x1tFAVAG5SETw&ust=1383503577599855
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=a_Cmvh5pVRWHMM&tbnid=KJN3hEOcqdG0WM:&ved=0CAUQjRw&url=http://www.infosozial.com/2013/09/el-coche-electrico-que-arrasa-en.html&ei=e0V1Uo39F62W0QXJl4DwAg&bvm=bv.55819444,d.d2k&psig=AFQjCNHVXpAJJ4175q1F6x1tFAVAG5SETw&ust=1383503577599855
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=uFxtoPX7SgZrAM&tbnid=x8lCO3dHa8yYeM:&ved=0CAUQjRw&url=http://www.evwind.com/2013/02/09/las-energias-renovables-eolica-termosolar-y-fotovoltaica-se-sienten-estafadas-por-el-gobierno/&ei=m0Z1UvrhFeWx0AXGv4GADA&bvm=bv.55819444,d.d2k&psig=AFQjCNF_wPTnD-XkJHcFcm2F508espZ_9w&ust=1383503853078856
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=uFxtoPX7SgZrAM&tbnid=x8lCO3dHa8yYeM:&ved=0CAUQjRw&url=http://www.evwind.com/2013/02/09/las-energias-renovables-eolica-termosolar-y-fotovoltaica-se-sienten-estafadas-por-el-gobierno/&ei=m0Z1UvrhFeWx0AXGv4GADA&bvm=bv.55819444,d.d2k&psig=AFQjCNF_wPTnD-XkJHcFcm2F508espZ_9w&ust=1383503853078856
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ln-0tak7o8UpNM&tbnid=RvbqqA396PRIVM:&ved=0CAUQjRw&url=http://www.electricidadjcatalan.com/la-bicicleta-electrica-vs-bicicleta-convencional/&ei=UUd1UrTUOaen0AXA74CwDQ&bvm=bv.55819444,d.d2k&psig=AFQjCNEZn40H7QIzbI9TLwXr_JDM9v-cNw&ust=1383504031451453
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ln-0tak7o8UpNM&tbnid=RvbqqA396PRIVM:&ved=0CAUQjRw&url=http://www.electricidadjcatalan.com/la-bicicleta-electrica-vs-bicicleta-convencional/&ei=UUd1UrTUOaen0AXA74CwDQ&bvm=bv.55819444,d.d2k&psig=AFQjCNEZn40H7QIzbI9TLwXr_JDM9v-cNw&ust=1383504031451453


Novel and systematic validity assessment of Li-ion battery lifetime predictions  - E. Sarasketa-Zabala et al. © COPYRIGHT IKERLAN 2016

MOTIVATION
AGEING MODEL

MOTIVATION

0 2 4 6 8 10

x 10
4

Pmin

Pmin mid

0

Pmax mid

Pmax

Time

P
 [

W
]

 

 

Cycleability
& storage

5

Any
application

http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=a_Cmvh5pVRWHMM&tbnid=KJN3hEOcqdG0WM:&ved=0CAUQjRw&url=http://www.infosozial.com/2013/09/el-coche-electrico-que-arrasa-en.html&ei=e0V1Uo39F62W0QXJl4DwAg&bvm=bv.55819444,d.d2k&psig=AFQjCNHVXpAJJ4175q1F6x1tFAVAG5SETw&ust=1383503577599855
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=a_Cmvh5pVRWHMM&tbnid=KJN3hEOcqdG0WM:&ved=0CAUQjRw&url=http://www.infosozial.com/2013/09/el-coche-electrico-que-arrasa-en.html&ei=e0V1Uo39F62W0QXJl4DwAg&bvm=bv.55819444,d.d2k&psig=AFQjCNHVXpAJJ4175q1F6x1tFAVAG5SETw&ust=1383503577599855
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=uFxtoPX7SgZrAM&tbnid=x8lCO3dHa8yYeM:&ved=0CAUQjRw&url=http://www.evwind.com/2013/02/09/las-energias-renovables-eolica-termosolar-y-fotovoltaica-se-sienten-estafadas-por-el-gobierno/&ei=m0Z1UvrhFeWx0AXGv4GADA&bvm=bv.55819444,d.d2k&psig=AFQjCNF_wPTnD-XkJHcFcm2F508espZ_9w&ust=1383503853078856
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=uFxtoPX7SgZrAM&tbnid=x8lCO3dHa8yYeM:&ved=0CAUQjRw&url=http://www.evwind.com/2013/02/09/las-energias-renovables-eolica-termosolar-y-fotovoltaica-se-sienten-estafadas-por-el-gobierno/&ei=m0Z1UvrhFeWx0AXGv4GADA&bvm=bv.55819444,d.d2k&psig=AFQjCNF_wPTnD-XkJHcFcm2F508espZ_9w&ust=1383503853078856
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ln-0tak7o8UpNM&tbnid=RvbqqA396PRIVM:&ved=0CAUQjRw&url=http://www.electricidadjcatalan.com/la-bicicleta-electrica-vs-bicicleta-convencional/&ei=UUd1UrTUOaen0AXA74CwDQ&bvm=bv.55819444,d.d2k&psig=AFQjCNEZn40H7QIzbI9TLwXr_JDM9v-cNw&ust=1383504031451453
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ln-0tak7o8UpNM&tbnid=RvbqqA396PRIVM:&ved=0CAUQjRw&url=http://www.electricidadjcatalan.com/la-bicicleta-electrica-vs-bicicleta-convencional/&ei=UUd1UrTUOaen0AXA74CwDQ&bvm=bv.55819444,d.d2k&psig=AFQjCNEZn40H7QIzbI9TLwXr_JDM9v-cNw&ust=1383504031451453


Novel and systematic validity assessment of Li-ion battery lifetime predictions  - E. Sarasketa-Zabala et al. © COPYRIGHT IKERLAN 2016

MOTIVATION

0 2 4 6 8 10

x 10
4

Pmin

Pmin mid

0

Pmax mid

Pmax

Time

P
 [

W
]

 

 

Measurable
factors & 
Simple 
models

Any
application

Cycleability
& storage

6
AGEING MODEL

http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=a_Cmvh5pVRWHMM&tbnid=KJN3hEOcqdG0WM:&ved=0CAUQjRw&url=http://www.infosozial.com/2013/09/el-coche-electrico-que-arrasa-en.html&ei=e0V1Uo39F62W0QXJl4DwAg&bvm=bv.55819444,d.d2k&psig=AFQjCNHVXpAJJ4175q1F6x1tFAVAG5SETw&ust=1383503577599855
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=a_Cmvh5pVRWHMM&tbnid=KJN3hEOcqdG0WM:&ved=0CAUQjRw&url=http://www.infosozial.com/2013/09/el-coche-electrico-que-arrasa-en.html&ei=e0V1Uo39F62W0QXJl4DwAg&bvm=bv.55819444,d.d2k&psig=AFQjCNHVXpAJJ4175q1F6x1tFAVAG5SETw&ust=1383503577599855
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=uFxtoPX7SgZrAM&tbnid=x8lCO3dHa8yYeM:&ved=0CAUQjRw&url=http://www.evwind.com/2013/02/09/las-energias-renovables-eolica-termosolar-y-fotovoltaica-se-sienten-estafadas-por-el-gobierno/&ei=m0Z1UvrhFeWx0AXGv4GADA&bvm=bv.55819444,d.d2k&psig=AFQjCNF_wPTnD-XkJHcFcm2F508espZ_9w&ust=1383503853078856
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=uFxtoPX7SgZrAM&tbnid=x8lCO3dHa8yYeM:&ved=0CAUQjRw&url=http://www.evwind.com/2013/02/09/las-energias-renovables-eolica-termosolar-y-fotovoltaica-se-sienten-estafadas-por-el-gobierno/&ei=m0Z1UvrhFeWx0AXGv4GADA&bvm=bv.55819444,d.d2k&psig=AFQjCNF_wPTnD-XkJHcFcm2F508espZ_9w&ust=1383503853078856
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ln-0tak7o8UpNM&tbnid=RvbqqA396PRIVM:&ved=0CAUQjRw&url=http://www.electricidadjcatalan.com/la-bicicleta-electrica-vs-bicicleta-convencional/&ei=UUd1UrTUOaen0AXA74CwDQ&bvm=bv.55819444,d.d2k&psig=AFQjCNEZn40H7QIzbI9TLwXr_JDM9v-cNw&ust=1383504031451453
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ln-0tak7o8UpNM&tbnid=RvbqqA396PRIVM:&ved=0CAUQjRw&url=http://www.electricidadjcatalan.com/la-bicicleta-electrica-vs-bicicleta-convencional/&ei=UUd1UrTUOaen0AXA74CwDQ&bvm=bv.55819444,d.d2k&psig=AFQjCNEZn40H7QIzbI9TLwXr_JDM9v-cNw&ust=1383504031451453


Novel and systematic validity assessment of Li-ion battery lifetime predictions  - E. Sarasketa-Zabala et al. © COPYRIGHT IKERLAN 2016

VALIDATION

AGEING MODEL VALIDATION

MOTIVATION

0 2 4 6 8 10

x 10
4

Pmin

Pmin mid

0

Pmax mid

Pmax

Time

P
 [

W
]

 

 

Any
application

7

Measurable
factors & 
Simple 
models

Cycleability
& storage

http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=a_Cmvh5pVRWHMM&tbnid=KJN3hEOcqdG0WM:&ved=0CAUQjRw&url=http://www.infosozial.com/2013/09/el-coche-electrico-que-arrasa-en.html&ei=e0V1Uo39F62W0QXJl4DwAg&bvm=bv.55819444,d.d2k&psig=AFQjCNHVXpAJJ4175q1F6x1tFAVAG5SETw&ust=1383503577599855
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=a_Cmvh5pVRWHMM&tbnid=KJN3hEOcqdG0WM:&ved=0CAUQjRw&url=http://www.infosozial.com/2013/09/el-coche-electrico-que-arrasa-en.html&ei=e0V1Uo39F62W0QXJl4DwAg&bvm=bv.55819444,d.d2k&psig=AFQjCNHVXpAJJ4175q1F6x1tFAVAG5SETw&ust=1383503577599855
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=uFxtoPX7SgZrAM&tbnid=x8lCO3dHa8yYeM:&ved=0CAUQjRw&url=http://www.evwind.com/2013/02/09/las-energias-renovables-eolica-termosolar-y-fotovoltaica-se-sienten-estafadas-por-el-gobierno/&ei=m0Z1UvrhFeWx0AXGv4GADA&bvm=bv.55819444,d.d2k&psig=AFQjCNF_wPTnD-XkJHcFcm2F508espZ_9w&ust=1383503853078856
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=uFxtoPX7SgZrAM&tbnid=x8lCO3dHa8yYeM:&ved=0CAUQjRw&url=http://www.evwind.com/2013/02/09/las-energias-renovables-eolica-termosolar-y-fotovoltaica-se-sienten-estafadas-por-el-gobierno/&ei=m0Z1UvrhFeWx0AXGv4GADA&bvm=bv.55819444,d.d2k&psig=AFQjCNF_wPTnD-XkJHcFcm2F508espZ_9w&ust=1383503853078856
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ln-0tak7o8UpNM&tbnid=RvbqqA396PRIVM:&ved=0CAUQjRw&url=http://www.electricidadjcatalan.com/la-bicicleta-electrica-vs-bicicleta-convencional/&ei=UUd1UrTUOaen0AXA74CwDQ&bvm=bv.55819444,d.d2k&psig=AFQjCNEZn40H7QIzbI9TLwXr_JDM9v-cNw&ust=1383504031451453
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ln-0tak7o8UpNM&tbnid=RvbqqA396PRIVM:&ved=0CAUQjRw&url=http://www.electricidadjcatalan.com/la-bicicleta-electrica-vs-bicicleta-convencional/&ei=UUd1UrTUOaen0AXA74CwDQ&bvm=bv.55819444,d.d2k&psig=AFQjCNEZn40H7QIzbI9TLwXr_JDM9v-cNw&ust=1383504031451453


Novel and systematic validity assessment of Li-ion battery lifetime predictions  - E. Sarasketa-Zabala et al. © COPYRIGHT IKERLAN 2016

Pag. 8

INTRODUCTION
Lifetime prediction methodology

Pag. 8

OBJECTIVES

Pag. 8

AGEING MODEL VALIDATION

Pag. 8

CONCLUSION AND FUTURE WORK

AGENDA8



Novel and systematic validity assessment of Li-ion battery lifetime predictions  - E. Sarasketa-Zabala et al. © COPYRIGHT IKERLAN 2016

Pag. 9

INTRODUCTION
Lifetime prediction methodology

Pag. 9

OBJECTIVES

Pag. 9

AGEING MODEL VALIDATION

Pag. 9

CONCLUSION AND FUTURE WORK

AGENDA9



Novel and systematic validity assessment of Li-ion battery lifetime predictions  - E. Sarasketa-Zabala et al. © COPYRIGHT IKERLAN 2016

INTRODUCTION

2.3Ah LFP/graphite 
26650-type cell

10

http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=a_Cmvh5pVRWHMM&tbnid=KJN3hEOcqdG0WM:&ved=0CAUQjRw&url=http://www.infosozial.com/2013/09/el-coche-electrico-que-arrasa-en.html&ei=e0V1Uo39F62W0QXJl4DwAg&bvm=bv.55819444,d.d2k&psig=AFQjCNHVXpAJJ4175q1F6x1tFAVAG5SETw&ust=1383503577599855
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=a_Cmvh5pVRWHMM&tbnid=KJN3hEOcqdG0WM:&ved=0CAUQjRw&url=http://www.infosozial.com/2013/09/el-coche-electrico-que-arrasa-en.html&ei=e0V1Uo39F62W0QXJl4DwAg&bvm=bv.55819444,d.d2k&psig=AFQjCNHVXpAJJ4175q1F6x1tFAVAG5SETw&ust=1383503577599855
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=uFxtoPX7SgZrAM&tbnid=x8lCO3dHa8yYeM:&ved=0CAUQjRw&url=http://www.evwind.com/2013/02/09/las-energias-renovables-eolica-termosolar-y-fotovoltaica-se-sienten-estafadas-por-el-gobierno/&ei=m0Z1UvrhFeWx0AXGv4GADA&bvm=bv.55819444,d.d2k&psig=AFQjCNF_wPTnD-XkJHcFcm2F508espZ_9w&ust=1383503853078856
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=uFxtoPX7SgZrAM&tbnid=x8lCO3dHa8yYeM:&ved=0CAUQjRw&url=http://www.evwind.com/2013/02/09/las-energias-renovables-eolica-termosolar-y-fotovoltaica-se-sienten-estafadas-por-el-gobierno/&ei=m0Z1UvrhFeWx0AXGv4GADA&bvm=bv.55819444,d.d2k&psig=AFQjCNF_wPTnD-XkJHcFcm2F508espZ_9w&ust=1383503853078856
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ln-0tak7o8UpNM&tbnid=RvbqqA396PRIVM:&ved=0CAUQjRw&url=http://www.electricidadjcatalan.com/la-bicicleta-electrica-vs-bicicleta-convencional/&ei=UUd1UrTUOaen0AXA74CwDQ&bvm=bv.55819444,d.d2k&psig=AFQjCNEZn40H7QIzbI9TLwXr_JDM9v-cNw&ust=1383504031451453
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ln-0tak7o8UpNM&tbnid=RvbqqA396PRIVM:&ved=0CAUQjRw&url=http://www.electricidadjcatalan.com/la-bicicleta-electrica-vs-bicicleta-convencional/&ei=UUd1UrTUOaen0AXA74CwDQ&bvm=bv.55819444,d.d2k&psig=AFQjCNEZn40H7QIzbI9TLwXr_JDM9v-cNw&ust=1383504031451453


Novel and systematic validity assessment of Li-ion battery lifetime predictions  - E. Sarasketa-Zabala et al. © COPYRIGHT IKERLAN 2016

INTRODUCTION

COMPREHENSIVE 
AGEING 

PREDICTION

SOC
T
t

DOD
C-rate

Ah

CALENDAR 
AGEING MODEL

CYCLIC AGEING 
MODEL

VALIDATION

POST-MORTEM

CONSTANT IMPACT FACTORS PROFILES

DYNAMIC SEQUENCE   
OF EVENTS

APPROACHING 
REAL OPERATION

REALISTIC 
PROFILES

CELL PERFORMANCE 
IMPACT FACTORS 

ANALYSIS
AGEING MODELLING USEFUL LIFE 

ANALYSIS

11



Novel and systematic validity assessment of Li-ion battery lifetime predictions  - E. Sarasketa-Zabala et al. © COPYRIGHT IKERLAN 2016

Qloss_cal [%] = α1 ∙ exp (β1 ∙ T-1) ∙ α2 ∙ exp (β2 ∙ SOC) ∙ t0.5 (1)

Qloss, cyc [%]  (10%  DOD  50%)  = 
= ( γ1 ∙ DOD2 + γ2∙ DOD + γ3) ∙ k ∙  Ah0.87

(2)

Qloss, cyc [%] (DOD < 10% & DOD > 50%) =
= (α3 ∙ exp (β3 ∙ DOD) + α4 ∙ exp (β4∙ DOD)) ∙ k ∙ Ah0.65 (3)

INTRODUCTION

- E. Sarasketa-Zabala, I. Gandiaga, L.M. Rodriguez-Martinez, I. Villarreal, 
J. Power Sources 272 (2014) 45-57

- E. Sarasketa-Zabala, F. Aguesse, I. Villarreal, L.M. Rodriguez-Martinez, C.M. López, P. Kubiak, 
J. Phys. Chem. C  119 (2015) 896-906

- E. Sarasketa-Zabala, I. Gandiaga, E. Martinez-Laserna, L. M. Rodriguez-Martinez, I. Villarreal, 
J. Power Sources 275 (2015) 573-587
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VALIDATION

OBJECTIVES

Is the proposed
approach scalable
to different realistic
complex operation

conditions?

Is the effect of T 
and SOC the same

during battery
storage or working

operation?

Is it possible to predict
battery cell real 
operation after

analysing calendar and 
cycling ageing effects

separately?

Is cycle and 
storage ageing

effects
weighing

method valid?
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AGEING MODEL VALIDATION
RESULTS 1: COMBINATION OF STORAGE AND CYCLING
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Test I

- 1.23% RMSE
- Normal distribution of residuals
- The ageing model follows battery cell capacity loss under operation conditions that

combine different storage and cycling events
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AGEING MODEL VALIDATION
RESULTS 3: COMPLEX OPERATIONCONDITIONS I
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ACCELERATED ELEVATOR PROFILE

- 1.35% RMSE
- Different bias distribution depending on T. Larger residuals at higher temperature
- The ageing model follows the complex ageing evolution with high accuracy
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AGEING MODEL VALIDATION
RESULTS 3: COMPLEX OPERATIONCONDITIONS II

Four different Test Cycles (TC) from Peterson et al.*

PHEV + V2G

The developed ageing model is valid to estimate the capacity 
degradation under different applications operation profiles 
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* S.B. Peterson et al., J. Power Sources 195(8) (2010) 2385-2392.



Novel and systematic validity assessment of Li-ion battery lifetime predictions  - E. Sarasketa-Zabala et al. © COPYRIGHT IKERLAN 2016

Pag. 27

INTRODUCTION
Lifetime prediction methodology

Pag. 27

OBJECTIVES

Pag. 27

AGEING MODEL VALIDATION

Pag. 27

CONCLUSION AND FUTURE WORK

AGENDA27



Novel and systematic validity assessment of Li-ion battery lifetime predictions  - E. Sarasketa-Zabala et al. © COPYRIGHT IKERLAN 2016

CONCLUSIONS

 Combination of single calendar and cycle ageing impact factors effects for ageing
prediction under complex operation conditions

 SOC and T effects equal during battery storage or cycling

 Validation methodology essential for the model improvement process

 The developed model can predict accurately (1.35% RMSE) the lifetime under different
realistic complex operation conditions

- Simplification of several specific models into a single one

- Single calendar and cycling ageing as well
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FUTURE WORK

 Applying the lifetime prognosis methodology to other battery technologies

- Additional improvements

- Further analysis of the scope and advantages of the presented approach

 Ageing model integration into BMS
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