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Agenda	  

  MoHvaHon	  and	  Goals	  

  Key	  Test	  Protocol	  Features	  	  

  ReporHng	  of	  Results	  

  Improvement	  Strategy	  

A	  Fraunhofer	  ISE	  and	  Fraunhofer	  CSE	  joint	  program	  
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Mo2va2on	  
  Demand	  from	  financial	  sector,	  installers,	  and	  module	  

manufacturers	  for	  “Module	  Bankability”	  tesHng	  protocol	  
  Protocol	  to	  provide	  quanHtaHve	  comparaHve	  data	  for	  modules	  in	  

various	  operaHng	  environments	  
  Guidance	  with	  regards	  to	  module	  service	  lifeHme/durability	  

Program	  Goals	  
  To	  regularly	  publish	  durability	  reports	  and	  rankings	  
  To	  enable	  PV	  system	  developers	  and	  financiers	  to	  make	  educated	  

deployment	  decisions	  
  To	  reduce	  cost	  of	  PV	  systems	  by	  reducing	  deployment	  risks	  	  

To	  provide	  ranking	  of	  PV	  modules	  relaHve	  to	  their	  likelihood	  to	  perform	  
reliably	  over	  their	  rated	  service	  life	  
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PVDI	  Test	  Sequences	  

Module	  Component	  
Tes2ng	  

  Diode	  
  JuncHon	  Box	  
  Hotspot	  
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Test	  Protocol	  Features	  
  PID	  test	  sequence	  looking	  at	  both	  posiHve	  and	  negaHve	  grounding	  

configuraHon	  
  UV	  combined	  with	  damp	  heat.	  	  

  UV	  exposure	  equivalent	  to	  at	  least	  1	  year	  with	  parHal	  saturaHon	  
  Cyclic	  and	  staHc	  loading	  

  Cyclic	  loading	  at	  -‐40	  °C	  
  Followed	  by	  thermal	  cycling	  to	  exacerbate	  crack	  separaHon	  

  Extended	  thermal	  cycling	  
  Long	  term	  outdoor	  exposure	  at	  MPP	  with	  intermi`ent	  IV	  measurements	  
  Use	  of	  infrared,	  EL	  imaging	  to	  be`er	  idenHfy	  failure	  mechanisms	  
  In	  situ	  dark	  I-‐V	  to	  track	  module	  degradaHon	  modes	  
  Test	  completed	  in	  6	  months	  with	  the	  excepHon	  of	  conHnuing	  outdoor	  

tesHng	  
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Other	  Key	  Features	  

  All	  module	  are	  purchased	  through	  distribuHon	  channels	  

  Tests	  are	  designed	  	  

  To	  idenHfy	  wear-‐out	  characterisHcs	  and	  EOL	  failure	  modes	  using	  
moderately	  censored	  data	  

  To	  manifest	  failure	  modes	  based	  on	  operaHng	  environments	  

  To	  be	  sufficiently	  long	  to	  manifest	  some	  degree	  of	  degradaHon	  

  All	  results	  are	  quanHtaHve,	  as	  opposed	  to	  Pass/Fail	  

  IteraHon	  is	  used	  to	  generate	  mulHple	  intermediate	  data	  points	  and	  
preserve	  the	  degradaHon	  history.	  

  MulHple	  modules	  in	  each	  sequence	  aid	  in	  idenHfying	  anomalisHc	  
behavior	  (outliers)	  
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Repor2ng	  
  Three	  levels	  of	  test	  report,	  parHcipant,	  all	  parHcipants,	  and	  public	  
  InformaHon	  is	  considered	  confidenHal	  with	  the	  excepHon	  of	  the	  public	  

report	  
  Public	  report	  will	  be	  provided	  to	  technical	  journals	  and	  trade	  

publicaHons	  

Repor2ng	  by	  Opera2onal	  Environments	  
Test	  sequences	  are	  designed	  to	  provide	  durability	  assessments	  of	  4	  operaHonal	  
environments	  

  High	  Voltage	  Stress	  	  
  RadiaHon	  Stress	  (High	  UV	  RadiaHon	  Environments)	  
  Thermal	  Mechanical	  Stress	  (High	  Wind,	  High	  Snow	  Environments)	  
  Thermal	  Stress	  (Environments	  with	  High	  Temperature	  Variance)	  
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Con2nuous	  Improvement	  through	  R&D	  

  Improve	  the	  test	  protocol	  through	  conHnuous	  R&D.	  

  Generate	  data	  necessary	  to	  predict	  probabilisHc	  module	  
lifeHmes	  

  ConHnuous	  outdoor	  tesHng	  for	  a	  minimum	  of	  3	  years	  to	  
facilitate	  correlaHon	  to	  actual	  lifeHme	  esHmaHon	  

  Provide	  data	  for	  internaHonal	  standards	  development	  
efforts	  	  

	  


