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Some Highlights JLAN& Y &

Increase or decrease standard requirements?

« All test must be reflect system real on-site failure
mode

* Performance — not pass or fail for all; need
consensus for higher or lower;

« Safety — has minimum requirement, hard to lower
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US Standard for PV

45 FAST-TABS

@ ARTICLE 690
Solar Photovoltaic (PV) Systems

1. General

690.1 Scope
The provisions of this article apply to solar PV electrical
energy systems, including the array circuit(s), inverter(s), and

690.4 General Requirements

(A) Photovoltaic Systems. Photovoltaic systems shall be per-
mitted to supply a building or other structure in addition to any
other electrical supply system(s).

(B) Equipment. Inverters, motor generators, PV modules, PV
panels, ac PV modules, dc combiners, dc-to-dc converters, and
charge controllers intended for use in PV power systems shall
be listed for the PV application.
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Shall be listed
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NEC (National Electric Code)
Article 690 is for PV systems
It is a mandatory requirement
All equipment “shall be listed”

Most Listings are based on
UL standards
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US Adopted IEC Standard and National Differences
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L ANSI/UL 62109-1-2014

UL 62109-1

Standard for Safety of power converters for use in photovoltaic power

systems — Part 1: General requirements

IEC 62109-1
UL adoption ¥#x
UL 62109-1
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National Differences For

UL 62109-1 Standard for Safety of power
converters for use in photovoltaic power systems
— Part 1: General requirements

UL standard to ANSI
ANSI/UL 62109-1
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Interest Category Balance of Standard Committee

PRAERR B 25 - M 2 7 AR

Standards covered by this STP: Standard Technical Penal
UL 6703, Connectors for Use in Photovoltaic Systems
UL 6703A, Multi-Pole Connectors for Use in Photovoltaic Systems
UL 9703, Distributed Generation Wiring Harnesses
STP Balance Summary

Total Number of Voting Members: 24

A 22 J5 7K ZRANE BB (%)
Interest Category Number of members Percentage (%)

WSEE] AHJ 4 17

Iﬁﬁﬁﬁ)—:’ Commercial/Industrial User 2 8

‘fﬁ' %%‘ Consumer 0 0

—‘ﬂﬁ'fﬁ% General 4 17

BU’T‘T %lz ] Government 0 0
EI lﬁ?'f’%ﬁ International Delegate 0

E’EFK%‘ Producer 8 33

HE N B Supply Chain 3 13

{R‘Hﬁﬁ'—ﬂ‘/ﬂﬁ Testing & Standards 3 13
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China PV Standards 9 [E &R AR

China National Standard designation:
GB (for mandatory), GB/T (for voluntary)
» 1987 June — SAC TC90 established

« 2009 Dec. — 4 promotion groups established
for a) Materials, b) Cell and Module, c)
System and BOS, d)Grid Connection

2015 March — New Guidelines for standard
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SIMIT (Shanghai Institute of Microsystem and Information Technology)
CAS (Chinese Academy of Sciences)
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http:z.x.liu@mail.sim.ac.cn

Rated Max Power Fr¥R#x KINH
260.0 W(-0 ~ +5W), or (-0% ~ 1.92%)
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Name Plate Value and Measurement Uncertainty
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Effect of Measurement Uncertainty
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IEC 60904-4 Calibration Traceability #x & #J5

So far, China don’t have
traceable standard

All Chinese manufacturers
calibrate their reference cells
or reference modules abroad

SIMIT is establishing a
traceable standard
NREL is providing great

technical support under
USCREP program
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Primary
standard

Secondary
standard

WSG

Trap detector

Standard lamp

Absolute radiometer

Standard detector

Spectroradiometer

Primary
reference

Secondary
reference

ISO 9059

NIP

ISO 9846

Pyranometer

AN

IEC 60904-4

—

AV

4

Reference solar device

[EC 60904-2

Reference solar device

IEC 858/09

NOTE Direct traceability of absolute radiometers to Sl radiometric scale may also be available.

Figure 1 — Schematic of most common reference instruments and transfer methods
used in the traceability chains for solar irradiance detectors
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