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Photovoltaic Information

~_

PV ARRAYS

1.

3.

Structure is sufficient to support dead load of modules. Show
engineering.

Attachment method is sufficient to withstand wind loading. Need
uplift calculations.

Weather sealing of any roof penetrations is adequate.

INSTALLATION

1.

Solar Photovoltaic System. A solar photovoltaic system shall be
permitted to supply a building or other structure in addition to any
service(s) of another electricity supply system(s).

Conductors of Different Systems. Photovoltaic source circuits
and photovoltaic output circuits shall not be contained in the same
raceway, cable tray, cable, outlet box, junction box, or similar
fitting as feeders or branch circuits of other systems unless the
conductors of the different systems are separated by a partition or
are connected together.

Module Connection Arrangement. The connections to a mod-
ule or panel shall be so arranged that removal of a module or
panel from a photovoltaic source circuit does not interrupt a
grounded conductor to another photovoltaic source circuit. Sets of
modules interconnected as systems rated at 50 volts or less with
or without blocking diodes, and having a single over current device
shall be considered as a single source circuit.

. Equipment. Inverters or motor generators shall be identified for

use in solar photovoltaic systems. All equipment must be UL
approved.
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5. Wiring.
a. Check exposed PV solar panels wiring for rating and sunlight resistant insulation.

b. Make sure that all grounded conductors are white and equipment-grounding con-
ductors are green or bare [NEC 200-6(a), Ex 5].

c. Check that all field DC wiring has been tagged at both ends with permanent wire
markers.

6. Wiring Methods.

a. Flexible metal conduit is generally suitable for installation in dry location. Check that
supports are no more than 12 inches from boxes (junction box, cabinets or conduit
fitting) and no more than 54 inches apart [NEC 350].

b. Liquid tight flexible metal conduit is generally suitable for installation in wet and dry
locations. Check that supports are no more than 12 inches from boxes (junction
box, cabinets or conduit fitting) and no more than 54 inches apart [NEC 351].

c. Liquid tight Flexible Non-Metallic Conduit is generally suitable for installation in wet
and dry locations. Check that supports are no more than 12 inches from boxes
(junction box, cabinets or conduit fitting) and no more than 36 inches apart [NEC
351].

d. PVC is not approved for installation in locations subjected to direct sunlight.
e. Long straight conduit runs, 100 feet or more, shall have expansion fittings.
7. Grounding.
a. Verify that only one connection to dc circuits (underground conductor) and
one connection to ac circuits is being used for system grounding [NEC 250-21]

(referenced to the same point).

b. Check to see that equipment grounding conductors and system grounding conduc-
tors have as short a distance to ground as possible and a minimum number of turns.

c. Check that non-current carrying metal parts are grounded properly, note that termi-
nal lugs bolted on an enclosure’s finished surface may be insulated because of
paint/finish at point of contact is not properly removed.

d. Equipment grounds are required even on ungrounded, low-voltage systems [690-
43].
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8. Required Safety Signs and Labels:

a. Any fuse or circuit breaker that can be energized in either direction must be la-
beled as such. [NEC 690-17]

b. Interactive Point of Connection for interactive PV systems. [NEC 690-54]

c. A sign shall be placed at the service entrance equipment that indicates the type
and location of on-site optional standby power sources. [NEC 702-8]

d. Attached is recommended WARNING language for the solar power system, if
not provided by the manufacturer. This sign must be posted at the entrance of
the service equipment area.

GROUND FAULT PROTECTION

Roof mounted dc photovoltaic arrays located on dwellings shall be provided with dc ground-
fault protection to reduce fire hazards.

1.

Ground Fault Detection and Interruption. The ground-fault protection circuit shall be
capable of detecting a ground fault, interrupting the flow of fault current, and providing
an indication of the fault.

. Photovoltaic Source Circuit. The undergrounded conductors of faulted photovoltaic

source circuits shall be simultaneously and automatically disconnected.

Labels and Markings. Labels or markings shall be applied near the ground-fault indi-
cator at a visible location stating that if a ground fault is indicated, the normally
grounded conductors may be energized and ungrounded

DISCONNECTING MEANS

1.

Means shall be provided to disconnect all current-carrying conductors of a photovoltaic
power source from all other conductors in a building or other structure.

. Where a circuit grounding connection is not designed to be automatically interrupted as

part of the ground-fault protection system required by Section 690-5, a switch or circuit
breaker used as a disconnecting means shall not have a pole in the grounded conduc-
tor.

(FPN): The grounded conductor may have a bolted or terminal disconnecting means
to allow maintenance or troubleshooting by qualified personnel.

The disconnecting means shall not be required to be suitable as service equipment
and shall be rated in accordance with Section 690-17.
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5.

Equipment such as photovoltaic source circuit isolating switches, over current devices, and
blocking diodes shall be permitted on the photovoltaic side of the photovoltaic disconnect-
ing means.

Disconnection of Photovoltaic Equipment. Means shall be provided to disconnect
equipment, such as inverters, batteries, charge controllers, and the like, from all un-
grounded conductors of all sources. If the equipment is energized from more than one
source, the disconnecting means shall be grouped and identified.

A single disconnecting means shall be permitted for the combined ac output of one or more
inverters in an interactive system.

690-16. Fuses. Disconnecting means shall be provided to disconnect a fuse from all
sources of supply if the fuse is energized from both directions and is accessible to other
than qualified persons. Such a fuse in a photovoltaic source circuit shall be capable of be-
ing disconnected independently of fuses in other photovoltaic source circuits.

BATTERIES

8.
9.

. Check that each terminal has approved anticorrosive gel.

Make sure that access to terminals is limited [NEC 690-71(b)].

Make sure that location provides adequate natural ventilation (well vented areas like ga-
rages, basements, out-buildings, not living areas).

If battery contains flooded cells, check that top off all cells is in accordance with the manu-
facturers instructions.

If battery contains flooded cells, be sure an eye wash station is accessible.

Cables should be building-wire type cables [Chapter 3]. Welding cables and auto battery
cables don’'t meet NEC. Flexible USE/RHW cables are available. Article 400 cables 0 for
cell connections, but not in conduit or through walls [690-74, 400-8]. See stand-alone in-
verters for ampacity calculations.

There are no listed battery enclosures. Recommended that enclosures be (1) corrosion
resistant, (2) flame resistant, and (3) vented. (e.g. power-coated aluminum, fiberglass, ply-
wood lined with flame-retardant material) Lockable heavy-duty plastic polyethylene tool-
boxes re another option.

Cables to inverters, dc load centers, and/or charge controllers should be in conduit [300-4].

Cables to batteries must handle 125% of input currents [690-8(a)].

10. Standard building-wire cables and wiring methods can be used [300-1(a)].

11.0Over current devices should be located within 4-5 feet of batteries.



