Technical risk analysis and control of PV System investment

PV system rating/Evaluation and relevant
standards

China General Certification Center
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PV system quality and relevant standards are essential for investment

module degradation increase by 1% in first 5 years, IRR will drop
0.5%.

— o Lifetime of PV system reduced lyear due to quality and other
issues. For the PV system in Northwest of China, IRR will drop 0.5%.

Failures

e System components failures (include PV Module, Inverter etc.).
Operation failure and temporary shut down will also reduce

electricity output.




[ Background and purpose

Problems Causes Solutions

> System > Policy » Standardization
components » Standard » Test/certificatio
and quality » Management n/evaluation
risks

(1)Standards about PV module/inverter/system junction box/system
design/construction/ system acceptance check/ grid integration are already exist in
China.

(2) Some of them are not fit for PV system development, required updating and
revised.

(3) As PV industry development, some of standards are updating.

(4) Call for testing/Certification and System evaluation updating synchronically.

—
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» After decades development, PV module standards and frame covered

most of cases and issues. However, there are quality problems. As
technology growth, standards shall catch up.

» Referencing standards from other field of industries, is not fit for PV
industry or specific application.

> MOdUIe IEVEI Alurminum Frame
Safety( IEC 61730) i Sealing "
-Reliability (IEC 61215) : 7 e

*Comparative test (IEC . i .Gells
> Material level 5

*Back-sheet (IEC 62788-1-2) '
*Edge seal (IEC 62788-5-1)

*PV glass (IEC 62805-1/-2) [REser.Em

reference: http://www.riteksolar.com.tw/eng/images/p2-

solar_modules/p1-crystalline/pic2.jpg




» PV module standards are not perfect and
require editing and update.

» PV Module Standards shortcoming

* Can not evaluate 25 years power
degradation;

* PV module differences and applicable
conditions.

* New technology ( Bi-facial module )
» PV Module materials

* Back-sheet/Edge seal/encapsulant and PV
glass




] Standardization

» Standardizations work :
* PV Module 25 years power guarantee technical specification

* Environmental suitability evaluation of Photovoltaic (PV) Module
performance

* Chinese National Standard ( GB ) - backsheet, edge seal

e |EC—EVA cure degree test method (IEC 62775). LID Test(IEC 60904-11),
TCO glass ( IEC 62805-1/-2 )

> Relevant programs :
* PV Module material accelerating test research
* Environmental suitability evaluation
* PID resistance solar cell test methods

e .etc..




[0 Components standards

Applicable ( Steneanes
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/International
"Electrical Safety IEC 62109-1. |EC 62109-2. VDE 0124

. VDE 4105. G83. ASSS 4777,
UL 1741. IEEE1547.

=Grid integration and DK 5940. IEC 62116. EN 50530
performance IEC 60269-1: 2009

.etc

China
=Protection functions
| NB/T 32004.

GB/T 19939. GB/T 29319

CNCA/CTS 0001-2011A
=Quality of each device GB/T13539.6-2013. CNCA/CTS 0026-
2013, CNCA/CTS 0002-2014
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Standards fall behind Devices

Refer to regular electronics Improper devices
standard, not for PV system, :direct current breakers
no requirements for specific /fuse protector /lightning
condition (high heat, protector;
humidity.etc) ’

roblem and defect

Consistency Standards defects

Use uncertified devices
and components to General standards,
reduce cost need to add specific
Requirements.




IEC 60947-2 low-voltage dc circuit
breaker i

Surge protector
IEC 61643-32 : XXXX CD
GB/TXXXX-XXXX

CGC/GFXXX Specific condition inverter !
CGC/GF-027 Micro inverter test '
method i
IEC 62920 PV System EMC, IEC 62891 :
total efficiency of PV system |
IEC 62910 Low voltage ride through

IEC 62093 BoS components design

Drafti
Stand




[d Standards shortcomings

QX/T 2008 {Solar irradiance resources

Q : no t applicabRValHatPAS climate data acquisition
requirement.

Resources
assessment
CGC GF028 {PV System
O&M Technical Specification) GB 50797 {PV system design

control and lack of Operation

Iestll I ° °

Desi gn conditions

GB/T 50796 {PV System GB 50794 {PV System
acceptance check) Acceptance (o) al-he dblene Lo g1 Construction TS)

CGC (PV System check Q : referred to other
acceptance check TS) industries, not applicable
Q : focus on quality well.

manaiement. )



[d Completing System standards

CGC and relevant Government departments are organized to completing those
standards. o o _ _ o .
(1) Standardization Administration of China /Ministry of housing and urban

rural development of China.etc are plan to initiate revision of PV system
design, acceptance check, OM and rating standards/technical specifications.

(2) CGCis drafting PV system design, acceptance check, OM and rating
standards.

(3) Especially promoting PV system rating.
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1 PV System rating overview

Standard general framework and contents
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1 PV System rating overview

Financing ability

Main part Primary index
(Performance) + |
System or — —
subsystem as —
evaluation unit & RN <ﬁﬁ%‘ﬂ$1§> %Atk a@f&aﬁﬁ
- &
m System principle and
module design ~—— __—
®m Connection and Secondary index
independence of each
module "
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1 PV System rating overview

Expected evaluation results (example)

Financing ability index :0.82 —RISTR
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Thanks for your
attention!
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