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Interna(onal	
  PV	
  Module	
  QA	
  Task	
  Force	
  

•  Effort	
  to	
  develop	
  a	
  PV	
  module	
  ra(ng	
  system	
  that	
  meets	
  
needs	
  of	
  all	
  countries	
  and	
  customers	
  –	
  A	
  Single	
  Test	
  Protocol	
  

•  Define	
  concepts	
  for	
  crea(on	
  of	
  standards	
  that	
  allow	
  
stakeholders	
  to	
  quickly	
  assess	
  a	
  module’s	
  ability	
  to	
  
withstand	
  regional	
  stresses.	
  

•  Par(cipa(on	
  open	
  to	
  all	
  who	
  want	
  to	
  contribute	
  to	
  the	
  
effort.	
  

•  Program	
  relies	
  on	
  research	
  done	
  by	
  volunteers	
  around	
  the	
  
world.	
  

•  Effort	
  is	
  to	
  guide	
  world	
  wide	
  research	
  to	
  answer	
  important	
  
ques(ons	
  related	
  to	
  tes(ng	
  that	
  predicts	
  outdoor	
  
performance	
  of	
  PV	
  modules.	
  	
  



Interna(onal	
  PV	
  Module	
  QA	
  Forum	
  

•  Held	
  in	
  San	
  Francisco,	
  CA	
  July,	
  2011.	
  
•  Approximately	
  150	
  people	
  from	
  around	
  world	
  par(cipated.	
  
•  Established	
  the	
  Interna(onal	
  PV	
  Module	
  QA	
  Task	
  Force.	
  
•  Defined	
  goals	
  of	
  the	
  QA	
  Task	
  Force	
  
•  Priori(zed	
  field	
  failure	
  modes	
  observed	
  for	
  crystalline	
  silicon	
  

modules	
  
•  Established	
  6	
  Task	
  Groups,	
  4	
  of	
  which	
  were	
  specifically	
  

chartered	
  with	
  addressing	
  the	
  priori(zed	
  failure	
  modes.	
  
•  Provided	
  for	
  future	
  crea(on	
  of	
  addi(onal	
  Groups.	
  
•  Established	
  a	
  Steering	
  Commi^ee	
  and	
  Team	
  Leaders	
  for	
  

each	
  Task	
  Group.	
  



Goals	
  of	
  Interna(onal	
  PV	
  Module	
  QA	
  Task	
  Force	
  

1.  To	
  develop	
  a	
  QA	
  ra/ng	
  system	
  that	
  provides	
  
compara/ve	
  informa/on	
  about	
  the	
  rela/ve	
  durability	
  
of	
  PV	
  modules	
  to	
  a	
  variety	
  of	
  stresses	
  as	
  a	
  useful	
  tool	
  
to	
  PV	
  customers	
  and	
  as	
  a	
  star/ng	
  point	
  for	
  improving	
  
the	
  accuracy	
  of	
  quan/ta/ve	
  PV	
  life/me	
  predic/ons.	
  
1)	
  Compare	
  module	
  designs	
  
2)	
  Provide	
  a	
  basis	
  for	
  manufacturers’	
  warran*es	
  	
  
3)	
  Provide	
  investors	
  with	
  confidence	
  in	
  their	
  
investments	
  
4)	
  Provide	
  data	
  for	
  seMng	
  insurance	
  rates	
  

2.	
  Create	
  a	
  guideline	
  for	
  factory	
  inspec(ons	
  of	
  the	
  QA	
  
system	
  used	
  during	
  manufacturing.	
  



Task	
  Group	
  1:	
  	
  Guideline	
  for	
  Manufacturing	
  
Consistency	
  	
  

PV-­‐Specific	
  Version	
  of	
  
ISO-­‐9001	
  

•  Builds	
  on	
  Japanese	
  
standard	
  

•  Published	
  as	
  a	
  report	
  at	
  
www.nrel.gov/publica(ons	
  

•  Working	
  with	
  IEC	
  to	
  create	
  
a	
  Technical	
  Specifica(on.	
  



Task	
  Group	
  2	
  –	
  	
  
Tes/ng	
  for	
  Thermal	
  and	
  Mechanical	
  Fa/gue 

	
  
• 200	
  thermal	
  cycles	
  are	
  
not	
  enough	
  cycles	
  to	
  
test	
  for	
  25-­‐year	
  life(me.	
  

•  In	
  new	
  standard	
  will	
  
propose	
  increasing	
  
cycles	
  to	
  400	
  or	
  500	
  and	
  
adding	
  dynamic	
  
mechanical	
  loading	
  test	
  
before	
  50TC/10HF	
  for	
  all	
  
terrestrial	
  applica(ons.	
  



Task	
  Group	
  3	
  –	
  Humidity,	
  Temperature	
  &	
  Voltage	
  

•  Focusing	
  on	
  developing	
  test	
  
sequences	
  that	
  accelerate	
  
delamina(on	
  of	
  encapsulants,	
  
especially	
  using	
  UV	
  exposure.	
  

•  Con(nue	
  to	
  assess	
  the	
  
performance	
  of	
  field-­‐aged	
  
modules	
  to	
  iden(fy	
  humidity-­‐
driven	
  failure	
  modes.	
  

•  Do	
  not	
  extend	
  damp-­‐heat	
  
(85/85)	
  tes(ng	
  beyond	
  1000	
  
hours	
  unless	
  we	
  can	
  validate	
  
that	
  same	
  failure	
  mode	
  is	
  
observed	
  in	
  field.	
   Corrosion	
  accompanied	
  by	
  

delamina*on	
  



Task Group 4:   Testing for diodes, shading and 
reverse bias  	
  

•  Damage due to electro-
static discharge identified.   

•  ESD test procedure being 
submitted to IEC as 
Technical Specification. 

•  Planning to propose longer 
By-pass Diode Thermal 
Test (increase from 1 hour 
in present Qualification 
Test). 

•  Have developed a new 
draft test procedure for 
Diode Thermal Runaway. 



Task	
  Group	
  5:	
  	
  	
  Tes(ng	
  for	
  UV,	
  temperature	
  and	
  
humidity	
  

•  Equivalency	
  of	
  light	
  sources.	
  
•  Can	
  we	
  accelerate	
  via	
  increased	
  UV	
  intensity?	
  
•  Can	
  we	
  accelerate	
  by	
  increasing	
  the	
  sample	
  temperature	
  –	
  determine	
  
ac(va(on	
  energy.	
  

•  Impact	
  of	
  humidity	
  on	
  degrada(on.	
  
•  Two	
  round	
  robins	
  under	
  way	
  (encapsulants	
  and	
  backsheets)	
  
•  Evalua(ng	
  op(cal	
  transmission,	
  mechanical	
  proper(es,	
  and	
  adhesion.	
  



Ac(vi(es	
  of	
  Task	
  Group	
  6	
  and	
  Steering	
  Commi^ee	
  

•  How	
  should	
  the	
  test	
  system	
  be	
  organized?	
  
•  How	
  should	
  the	
  results	
  be	
  communicated?	
  
•  Compara(ve	
  tests	
  versus	
  Qualifica(on	
  Tests	
  
•  Don’t	
  know	
  enough	
  yet	
  to	
  define	
  service	
  life	
  predic(on	
  tests.	
  

 Qualification Comparative Lifetime 

Purpose Minimum design 
requirement 

Comparison of 
products 

Substantiation of 
warranty 

Quantification? Pass/fail Relative Absolute 
Mechanisms 

studied Infant mortality Wear out Wear out 

Climate or 
application No differentiation Differentiated  Differentiated 

 



Task	
  Group	
  6:	
  	
  Communica(on	
  of	
  PV	
  QA	
  ra(ngs	
  to	
  the	
  
community	
  



Task	
  Group	
  7:	
  Wind	
  and	
  Snow	
  Loading	
  

•  Wind	
  stress	
  depends	
  on	
  moun/ng	
  system,	
  as	
  well	
  as	
  the	
  module.	
  

•  Present	
  sta(c	
  mechanical	
  load	
  test	
  is	
  not	
  a	
  good	
  simula(on	
  of	
  wind	
  forces.	
  

•  Will	
  need	
  to	
  do	
  wind-­‐tunnel	
  tests	
  on	
  systems	
  to	
  provide	
  inputs	
  for	
  modeling.	
  

•  Wind-­‐tunnel	
  tests	
  cannot	
  be	
  required	
  in	
  a	
  Qualifica(on	
  test,	
  so	
  we	
  must	
  develop	
  a	
  new	
  
test	
  that	
  includes	
  impact	
  of	
  moun(ng	
  system.	
  



Task	
  Group	
  8:	
  Tes(ng	
  of	
  Thin	
  Film	
  Modules	
  

•  Assigned	
  thin-­‐film	
  experts	
  to	
  Groups	
  2,	
  3,	
  and	
  7.	
  
•  Established	
  specific	
  TF	
  Subgroups:	
  
o  Semiconductor	
  junc(on	
  degrada(on	
  

o  Micro-­‐delamina(ons	
  of	
  device	
  layers	
  

o  Shading	
  effects	
  in	
  thin	
  films	
  

o  Monolithic	
  Integra(on	
  

o  Flexible	
  packages	
  

•  Experimental	
  efforts	
  just	
  beginning.	
  



Task	
  Groups	
  9	
  and	
  10:	
  

Group	
  9:	
  Tes(ng	
  of	
  CPV	
  Modules	
  
•  Conducted	
  survey	
  of	
  failure	
  

modes	
  to	
  pick	
  projects	
  to	
  	
  
work	
  on.	
  

•  Created	
  a	
  first	
  draj	
  of	
  a	
  test	
  
method	
  for	
  differen(a(ng	
  the	
  
die	
  a^ach	
  quality	
  	
  

Group	
  10:	
  PV	
  Connectors	
  
•  New	
  Group	
  just	
  gelng	
  started	
  

based	
  on	
  reports	
  of	
  field	
  failures	
  
of	
  PV	
  connectors.	
  



Conclusions	
  

•  QA	
  Task	
  Force	
  has	
  involved	
  hundred	
  of	
  PV	
  
scien*sts	
  around	
  world.	
  

•  Working	
  to	
  develop	
  consensus	
  test	
  sequence	
  
that	
  provides	
  compara*ve	
  performance	
  data.	
  

•  Work	
  designed	
  to	
  lead	
  to	
  IEC	
  standards.	
  
•  Looking	
  for	
  volunteers	
  to	
  work	
  on	
  the	
  
different	
  groups	
  or	
  even	
  to	
  create	
  new	
  groups	
  
in	
  PV	
  reliability	
  areas	
  of	
  interest.	
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h^p://www.nrel.gov/ce/ipvmqa_task_force/index.cfm	
  
	
  


