== NEC has a new section providing details on the,
installation of multiconductor cable in PV system

inverter output circuits in 690.31(D). "(D)
Multiconductor Cable. Multiconductor cable Type
TC-ER or Type USE-2 shall be permitted in outdoor
locations in PV inverter output circuits where used
with utility-interactive inverters mounted

The circuit requirement for photovoltaic (PV)
systems are covered in Part Il of the 2017 National
Electrical Code (NEC). To correctly size the
overcurrent protection [Sec. 690.9] and conductors,
you must first determine the maximum voltage a?|
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The CE Mark is associated with European
requirements and has no bearing on the National
Electrical Code (NEC) required certification/listing
by one of the OSHA-recognized Nationally
Recognized Testing Laboratories (NRTL) listed or
the rating of the maximum overcurrent protective
device marked on the back of the PV module. See
Section 690.9

Used throughout the United States and many other

/[\ countries, the National Electrical Code (NEC) is the
"l | world's most detailed set of electrical codes
’ pertaining to photovoltaic (PV) systems. Section

690.12 Rapid Shutdown of PV Systems on
Buildings. Here is what we find in Article 690: Article
690 solar photovoltaic (PV) systems.

Photovoltaic (PV) System is the combination of
R . components, circuits, and equipment up to and
including the PV system disconnect, that converts
gg . W solar energy into electrical energy [100]. Keep this
T— short explanation in mind when applying any
bonding or grounding requirements of the NEC. PV
system dc circuits must use one or more of the
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. White Paper: PV LABELING - NEC 2011 SECTION
: 690 SOLAR PHOTOVOLTAIC SYSTEMS
NEC690.55 PV power systems employing energy
storage shall also be marked with the maximum
operating voltage including any equalization voltage
and the polarity of the grounded circuit conductor.
NEC705.12(D)(4) and NEC690.64

Preprinted Safety labels - "WARNING:
PHOTOVOLTAIC POWER SOURCE" The
language and letter height on these Standard
Labels is designed to meet NEC 110, NEC 690 and
IFC 605 requirements, and have been updated for
NEC 2014 compliance. The labels will remain
adhered in temperatures down to -40 ?F and as
high as 175 ?F, but

: This slightly revised section allows power-operated
. 7J . j disconnects to be used, but this allowance for PV
— system disconnects in the 2014 NEC was removed
when 690.17 was deleted. Again, harmonization
|| _ may be required in future editions of the Code .
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Code Changes Chapter 6 a?? Special Equipment
Changes from the 2014 code are highlighted in
yellow. ARTICLE 690 - Solar Photovoltaic (PV)
Systems Part Ill. Disconnecting Means 690.15
Disconnection of Photovoltaic Equipment. Isolating

4 devices shall be provided to isolate this section
r - shall be suitable for the environment where they
l

Used throughout the United States and many other
countries, the National Electrical Code (NEC) is the

T EEER
I I world's most detailed set of electrical codes

pertaining to photovoltaic (PV) systems. PV and the
_QW NEC presents a straightforward explanation of the
NEC in everyday language. This new edition is
based on the 2020 NEC, which will be used widely
until 2026, with most of the a?|

Enforcement requirements for marking of modules

i 6 3 —_— and ac modules should be found in one section.
’:——é o SR n ! ! 690.4(G) PV Equipment Floating on Bodies of
"“E“”._: ' Water. The sections have been renumbered to

= comply with Section 2.4.2.1 of the NEC Style
Manual. The title of Part VI is renamed Source
Connections. It was previously titled as Marking.
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PV source circuits and PV output circuits using
single-conductor cable listed and identified as
photovoltaic (PV) wire of all sizes, with or without a
cable tray marking/rating, shall be permitted in cable
trays installed in outdoor locations, provided that the
cables are supported at intervals not to exceed 300
mm (12 in.) and secured at

Hence a new part on solar photovoltaic installations
has been added. The Code excludes guidance on
tariff. Product details are also excluded from the

Code as separate product standards are available
for these. When these standards are revised
subsequent to the revision of NEC, there could be
instances where the latest Codes differ from the

The summary outlined below can be used by a solar
PV practitioner; however, it is highly recommended
that section 690.41, 690.42, 690.43, 690.45 and
690.47 always be read in conjunction with section
240 of the NEC. Major points to remember: 1)
Ground fault current always needs an effective
return path back to the source.
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Let's take a look at some of the more significant
changes impacting photovoltaic (PV) installations
once the 2020 National Electrical Code (NEC) is
validated by the NFPA Standards Council. These
changes can be found in a?|

<

The section of the feeders from the 100-amp feeder

e breaker to the splice is carrying 100 amps, its
[ d
: . maximum rating. The PV tap conductors from the
= : 30-amp disconnect to the splice are carrying 30
4

amps, for which they are rated. But the section of
feeders from the PV splice to the subpanel busbars
is carrying 130 amps.

Note: The requirements outlined in this article are
based on the 2011 edition of the NEC. We
concluded Part 1 of this topic with the requirements
for the service disconnects of solar photovoltaic
(PV) systems. As we continue to discuss Part Il of
Art. 690 (Disconnecting Means), we come to the
topic of requirements for the equipment
disconnects.
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Used throughout the United States and many other
] "8 countries, the National Electric Code (NEC) is the
world's most detailed set of electrical codes

pertaining to photovoltaic (PV) systems.
Photovoltaic Systems and the National Electric

Code presents a straightforward explanation of the
NEC in everyday language. The new book is based
on the 2017 NEC, a?|

As electrical related components and systems are a

% critical part of any solar energy system, those

________ provisions of the National Electrical Code (NFPA

—
im
im
LE
&

l _@ | 7‘# 70) that are most directly related to solar energy
systems have been extracted and reprinted in this
International Solar Energy Provisions (ISEP). These
electrical provisions have been organized in the
same format as the ISEP chapters in

White Paper: NEC 2017 SECTION 690 SOLAR
PHOTOVOLTAIC SYSTEMS Code making panel 4
of the NEC 2017 reviewed hundreds of public
inputs. Each suggestion was weighed, reviewed and
compared to other similar requests and then voted
up or down based on all relevant data and
substantiations. Many suggestions were for
improved labeling. In

3
4
]
-
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A building or structure supporting a PV system must
have a grounding electrode system installed [Sec.
690.47(A)]. PV systems are grounded when the PV
inverter output AC circuit equipment grounding
conductor terminates to the distribution EGC
terminal [Sec. 690.47(A)(1)]. Most PV systems are
functionally grounded rather than solidly grounded.

Fault Detection found in Section 690.35 of the
National Electrical Code (NEC). All of the SolarEdge
products carry the cETLus Mark indicating that
SolarEdge Three Phase Inverter Sytem Design and
the NEC 5 PV Source Circuits In a SolarEdge
system, the PV source circuits are limited to those
conductors between the PV module and the power

National Electrical Code (NEC 2023) was recently
released. We are all well accustomed to the
dynamic changes and updates in Articles 690 and
705. This latest version of Code has many changes
and clarifications in these articles. And the
definition of a PV source circuit now encompasses
what was previously defined as PV output
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Changes in 2023 NEC. If you look up Section
705.13 in the 2023 NEC, you will notice the term
Power Control Systems has been replaced with a
new term, Energy Management Systems, and it
takes you elsewhere in the Code to Section 750.30.

LIQUID COOLING ENERGY

STORAGE SYSTEM Baldassari says this term "kind of takes you further
e . away from what it really does."

The label verbiage for array-level rapid shutdown
was removed since all rooftop PV systems
complying with NEC 2020 will now require

de-energization at the module-level. Regarding the
location of the labels, it must be affixed to each
piece of service equipment. Section 705.13 was
added to address the use of power control systems
(PCS
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