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1. Codes & Standards

1.1. The Solar Facility shall be designed to comply with the following Codes and
Standards, unless otherwise specified by the local AHJ. When Code and Owner
specifications conflict, Contractor shall contact Owner for direction.

· National Electrical Code (NEC)
· National Electrical Safety Code (NESC)
· IEEE Std. 80, IEEE Guide for Safety in AC Substation Grounding and other

IEEE Standards as required
· ANSI/IEEE Std. 81, IEEE Guide for Measuring Earth Resistivity, Ground

Impedance, and Earth Surface Potentials of a ground System and other
ANSI/IEEE Standards as required

· IEEE 519 Recommended Practices and Requirements for Harmonic Control in
Electrical Power Systems

· IEEE 1547 Standard for Interconnecting Distributed Resources with Electric
Power Systems

· UL 1741 Standard for Inverters, Converters, Controllers and Interconnection
System Equipment for Use with Distributed Energy Resources

· UL 62109-1 Standard for Safety of Power Converters for Use in Photovoltaic
Power Systems

· UL 44 Thermoset-Insulated Wires and Cables
· UL 854 Service Entrance Cables
· UL1703 Flat-Plate Photovoltaic Modules and Panels
· UL 2703 Standard for Mounting Systems, Mounting Devices,

Clamping/Retention Devices, and Ground Lugs for Use with Flat-Plate
Photovoltaic Modules and Panels

· UL 3703 Standard for Solar Trackers
· UL 4703 Photovoltaic Wire
· UL 9540 Energy Storage Systems
· NFPA 70E Standard for Electrical Safety in the Workplace
· International Building Code (IBC)
· State and local electric requirements to the extent required

1.2 The following sections are a set of guidelines to be followed, but they should not serve
as a justification for deviating from the codes and safety standards established in the
excerpt above, should any such deviation not be explicitly enumerated herein. .

2. General

2.1. The project design's life should be at least 30-years and the project equipment and
hardware installation shall be done with this intention in mind.

2.2. Certain design criteria specified in this document may go beyond the minimum
requirements of the NEC. However, changes are not allowed unless the Owner's
engineer grant written approval.

2.3. All electrical equipment, conduits, and components must be protected adequately from
damage by using approved means such as bollards, fences, shields, or guards.

2.4. All Equipment shall be installed per manufacturer's specifications, installation
manuals, and contract drawings

2.5. MV equipment installed outside of fences shall be inaccessible to the public, such as
pole mounted equipment, or shall utilize tamper-resistant construction which prevents
entry by unauthorized personnel.

2.6. If equipment manufacturer requires it, caulk along bottom perimeter of equipment
mounted on concrete pads to prevent water entry between bottom of enclosure and top
of concrete slab.  Use only exterior 100% acrylic silicone elastomeric caulk.

2.7. Balance of system equipment shall be installed so as not to shade array during peak
solar resource window of 10AM-2PM EST on any day of the year.

2.8. Contractor shall not install any equipment, raceways, or materials otherwise to any
structure unless noted as such on the drawings.  Contractor shall not use the racking
piles to support inter-row conduits.  Any deviations must be approved through the
Owner's engineer.

2.9. All materials potentially exposed to direct or indirect sunlight shall be UV rated.

3.      Installation Work Quality
3.1. Electrical equipment must be installed in an organized and professional manner. The

Contractor is responsible for ensuring that all installations follow the clearance
requirements of the National Electrical Code (NEC), National Electric Safety Code
(NESC), and Occupational Safety and Health Administration (OSHA).

3.2. Any communication or approval with the Owner must go through the project manager
or the Owner's engineer.

3.3. The Contractor is responsible for verifying all dimensions on the drawings and laying
out all areas of the array and equipment prior to installation to ensure that there are no
discrepancies, unforeseen conditions, or obstructions. If any issues are found, the
Contractor must notify the Owner immediately.

3.4. The Contractor must locate and protect any existing utilities and equipment found in
the work area.

3.5. All personnel working on the project have "stop work authority" and must stop
working or that of their co-workers if they feel that an unsafe condition is present,
which poses an environmental, health, or safety hazard to workers or the project.

3.6. Enclosures or guards must be installed in locations where electrical equipment may be
exposed to physical damage.

3.7. Internal parts of electrical equipment must not be damaged or contaminated by foreign
materials such as paint, plaster, cleaners, abrasives, or corrosive residues. There
should also be no damaged parts that could negatively impact the safe operation or
mechanical strength of the equipment.

3.8. All hot conditions that could compromise the integrity of the galvanized protection
must be treated immediately after metal work is completed with a minimum 95%
galvanized zinc compound to prevent corrosion.-dipped galvanized ferrous material
that will be subjected to drilling, cutting, pile-driving, or other

3.9. All bolted connections must be torqued according to device listing or manufacturer
recommendations using a calibrated torque wrench. Impact drivers are not to be used
for final torquing of any hardware.

3.10. Torqued electrical connections should be marked with a permanent marking paint pen

or torque lacquer, while torqued mechanical/racking connections should be marked
with a permanent marker or paint pen.

3.11. All hardware used in exposed locations or for grounding & bonding must be stainless
steel and meet any utility construction standards, unless approved otherwise by the
Owner.

3.12. All hardware used in exposed locations or for grounding & bonding must be stainless
steel and meet any utility construction standards, unless approved otherwise by the
Owner.

3.13. All packaging must be removed from equipment prior to commissioning.

3.14. Paper copies of shop drawings, warranties, calibration certificates, etc. must be given
to the Owner's engineer when they cannot reasonably be stored in equipment
enclosures.

3.15. Manufacturer test reports must be collected and given to the Owner's engineer.

3.16. All module, DC string, and PV output circuit connectors must be kept clean and dry
until connected.

3.17. The use of dissimilar metals together should be avoided to prevent corrosion. If
connections or terminations of dissimilar metals are necessary, bi-metallic transitions
should be used to prevent corrosion. The use of oxide inhibitor is not an acceptable
substitute for bi-metallic transition. Tin plated materials can be used as a transition
between copper and aluminum.

3.18. All materials shall be new, in proper working condition, and marked and listed by a
Nationally Recognized Testing Laboratory (NRTL).  The materials shall be used for
their intended purposes.

3.19. All equipment shall be assembled, installed, and tested per manufacturer's
specifications and manuals.  If installation manuals are not provided they must be
requested, received and reviewed prior to installation.

3.20. All equipment and installation methods shall comply with the latest utility
construction standards as applicable.

4. Photovoltaic (PV) Modules

4.1. All PV modules must be thoroughly inspected before they are mounted on the rack.

4.2. Personnel shall not step or stand on PV modules or lean on their glass during
installation. The racking and panels are not intended for live loads and could
invalidate the warranty.

4.3. When handling PV panels, extra caution must be taken to avoid scratching either side.
Panels with scratches that go beyond the protective laminate layer should not be
mounted and must be replaced at the contractor's expense.

4.4 The contractor is required to install PV panels in a visually appealing way, with the
racking being adjustable to ensure that the panels are level and perpendicular to
adjacent modules. The racking will be inspected by the owner or their representatives.

5. Wire Management

5.1. Prior to installation, the Owner must approve all wire management methods and
materials.

5.2. All wire management must be performed neatly, in an orderly and professional
manner.

5.3. UV rated spiral wrap, edge-guard, or split loom must be used to protect wires from
sharp edges and abrasion. Split loom is required for gaps larger than 4 inches on all
exposed sections of tracker wiring, such as motor wire, DC wire, and LV AC wire.

5.4. Mechanical or other approved sunlight-resistant means must be used to secure all
exposed cables, such as module leads and PV source circuit wiring.

5.5. UV rated ties are acceptable for securement and support, but they must be listed,
identified, and submitted for review and approval before installation. UV rated ties
that are only listed for securement cannot be used for support.

5.6. Thin gauge stainless steel wire bundlers, with or without PVC coating, are not
permitted for wire management.

5.7. PV source and output conductor cable clips may be stainless steel (e.g., ACC clips by
Wiley or cable clips by Cooper Industries) or approved UV rated thermoplastic clips
with stainless steel attachment points.

5.8. PV source circuit wiring must be adequately supported in lengths not exceeding 24".

5.9. Module-to-module interconnections must be supported a maximum of 12" from the
junction box and the module-to-module connection point.

5.10. Module lead connectors must be easily accessible and protected from direct sunlight
or rain, and they must not be installed within tubing, conduit, or module gaps.

5.11. Module lead connectors must be protected from weather and damage during on-site
storage.

5.12. All source circuit wiring must be installed with wires securely fastened to either the
solar module frames or racking support structure.

6. Conductors (General)

6.1. Conductors must be installed at a minimum height of 18 inches above ground level,
unless noted otherwise in the plans or transitioning to underground conditions.

6.2. Any repairs to conductors need to be approved by the Owner's engineer. Any
approved repairs must be done by the manufacturer's provided method.

6.3. Conductors must be handled and installed in a way that protects them from physical
damage, such as using wire management materials or routing in a raceway.

6.4. Sharp edges of racking or raceways that may compromise conductor insulation should
not be in contact with any conductor during installation.

6.5. When conductors of different circuits pass through the same manhole, handhole, or
pull box, cover the conductors of each circuit with arc-proof tape, spiral wrapped
half-lapped and held in place with reverse-wrapped glass fiber tape.

6.6. The use of "one-shot" or "die-less" crimpers is not allowed. Contractor shall use the
appropriate compression tool(s) listed for use with the selected compression
connector(s) being installed.

6.7. All conductors must be routed in a way that ensures access to necessary components
requiring operator access, such as indicators, valves, sample ports, switches, tap
changes, fuse wells, etc.

6.8. Control wiring between equipment should be terminated on field wiring terminal

boards and labeled with terminal board and terminal number identification at both
ends.

6.9. Compression style lugs must be used for all PV conductors, and terminations must be
rated for the maximum DC or AC voltage of the system.

6.10. Lugs must include inspection windows for quality assurance, and lugs without
inspection windows may be used only with Owner approval.

6.11. Approved oxide inhibitor must be applied to exposed conductors immediately after
stripping and brushing, as well as immediately prior to the installation of termination
lugs for all DC and AC power conductor terminations, unless otherwise required by
equipment manufacturers.

6.12. Premium grade pressure sensitive vinyl color coding tape should be used, which is
resistant to heat, cold, moisture, UV, and fade.

6.13. The size and spacing of lug holes should match the size and spacing of equipment
studs and busbar holes.

6.14. Mechanical set screw lugs may be used to terminate equipment grounding conductors.

6.15. Utility phase sequence must be verified, and phase conductors installed in the correct
sequence at all AC terminals.

6.16. Written consent from the Owner is required before splicing any wires.

6.17. All wires and cables must be labeled with wrap-around laminating vinyl machine
printed ID labels or other approved labeling methods that indicate destination, source,
and phase or polarity on each end.

6.18. Lugs and connectors must be listed and designated for use with the appropriate
conductor material and termination point.

6.19. Stripped conductors must be clean and undamaged at all terminations.

6.20. The conductor outer jacket must be labeled with an NRTL listing and rated for use in
conduit.

6.21. Direct landing of conductors is only allowed on equipment specifically rated for the
size and material of the conductor being landed.

6.22. All AC power conductor terminations must use irreversible, double crimp, long barrel,
NEMA 2-hole compression type lugs rated at 90°C where approved by equipment
manufacturer or supplier. Single bolt compression lugs may be used with Owner's
engineer approval where double crimp lugs are not possible.

6.23. Conductors must have integral coloring or colored electrical tape at all terminations to
indicate grounded conductors (unless bare CU), equipment grounding conductors, and
AC phase conductors.

6.24.  Electrical tape alone is insufficient as the only means of insulation. Manufacturer's
instructions must be followed for the installation and application of insulating
products.

6.25. A maximum of two stackable compression lugs may be used when more than one
compression lug is needed per phase or per a single termination location. Lugs should
be landed on either side of the termination pad whenever possible.

6.26. All electrical connections must use conical or Belleville lock washers, unless
otherwise required by equipment manufacturers.

6.27. All connectors and corresponding crimping tools must be listed for their specific
application.

6.28. If a site uses the same color code for multiple voltages, it is necessary to use a sign or
labeling to indicate the specific voltage. The color coding to be used shall follow the
standard specified in the design documents, unless otherwise indicated:

6.28.1. >2KV: Phase A - Red, Phase B - Yellow, Phase C - Blue

6.28.2. 600V/346Y: Phase A - Brown, Phase B - Orange, Phase C - Yellow

6.28.3. 480V/277Y: Phase A - Brown, Phase B - Orange, Phase C - Yellow

6.28.4. 208V/120Y: Phase A - Black, Phase B - Red, Phase C - Blue

6.28.5. Neutral (Any circuit voltage) - White or Gray

6.28.6. Ground - Green, black with green strip, or bare

6.28.7. DC Functionally Grounded: Positive - Red or Blue, Negative - Black

7. DC Wiring

7.1. The conductor's outer jacket must be labeled with a NRTL listing, marked as
sunlight-resistant, and rated for direct burial or use in conduit where applicable.

7.2. PV string and harness source circuit conductors must be made of copper and type PV
Wire, with XLPE insulation rated at 90°C and a 2kV capacity.

7.3. PV source and output circuits should not be mixed with other system circuits in the
same raceway, cable tray, cable, outlet box, junction box, or similar fitting, unless
separated by a partition.

7.4. String harnesses should adhere to industry standards, and insulation resistance tests
(IRT) should be performed on all connections after installation and before module
connection to demonstrate insulation quality.

7.5. Conductors connected to moving parts of a tracker system must be copper only, rated
for extra-hard usage, and sized appropriately to prevent damage during routine
movement. The minimum number of strands for #8 wire is 49, and for #10 wire, it is
19 strands. Flexible connections must be tagged accordingly on the outer jacket.

7.6. Collector source conductors (i.e., BLA, Trunk Bus) must be made of aluminum and
type PV Wire, with XLPE insulation rated at 90°C and a 2kV capacity.

7.7. Combiner box / disconnect output circuit conductors must be made of aluminum and
type PV Wire, with XLPE insulation rated at 90°C and a 2kV capacity unless
otherwise approved.

7.8. Electrical connectors must match the type and brand of the module
manufacturer-provided connectors and must be listed.

7.9. Strain relief must be provided at each module junction box, at the entry and exit of
conduit, and at the entry into combiner box / disconnect enclosures.

7.10. #12 PV Wire, copper, with XLPE insulation rated at 90°C and a 2kV capacity may be
used for PV string jumper conductors.

7.11. In-line fuses on the positive conductor designed for overmolding must be used for
wire harnesses.
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7.12. All DC material must have an NRTL-listed voltage rating equal to, or greater than, the
DC system voltage shown in the contract drawings.

7.13. Damaged DC Cable must not be repaired without the owner's review and approval.
Manufacturer repair instructions must be followed in the case of an owner-approved
repair.

8. DC Combiner / Load Break Disconnect Boxes

8.1. When installing conductors, they should be properly secured to avoid contact with
sharp edges and to comply with the bending radius requirements.

8.2. Mechanical set screw terminations are only approved for combiner box terminations.

8.3. Conductor work loops should be provided in the boxes to allow for clamp-on meter
ampacity testing and cable contraction/expansion.

8.4. The DC disconnect box should have liquid-tight cord grips installed through the
bottom of the box to prevent leakage. The boxes must also be thoroughly cleaned to
eliminate any debris.

8.5. All disconnect and combiner enclosures shall be securely closed and locked after
installation and wiring is complete by padlock or utility seal to prevent tampering.

9. DC Combiner / Load Break Disconnect Boxes

9.1. The contractor is responsible for providing overcurrent protection devices for all
conductors, busses, and electrical equipment that may be damaged due to excessive
current on the circuit.

9.2. All overcurrent devices should be coordinated selectively so that branch level circuits
are deenergized first during a faulting event, leaving as many main level circuits as
possible in operation.

9.3. All fuses should be installed in such a way that rating labels are visible.

9.4. Circuit breakers subject to reverse power flow should be listed as back feed
compatible.

9.5. Low-voltage AC and DC molded case or electromagnetic circuit breakers must be
bolt-on type, while pop out or quick-release types are not acceptable.

9.6. All overcurrent protection devices should be installed based on the instructions of
associated equipment manufacturers and the assigned application of the Engineer of
Record.

9.7. All fuses rated 100A and greater should be securely fastened to the fuse holders with
nuts and bolts per the manufacturer-approved means, and the fuses should be deemed
non-load break rated.

10. Inverters
10.1. The inverter connection to the transformer shall be installed according to the factory

specifications.

10.2. To ensure safety and compliance, all direct bus connections must be approved by the
inverter and transformer manufacturers.

10.3. String inverters should be mounted no less than 30 inches above ground level and 24
inches above Base-Flood Elevation (or higher if required).

10.4. When cable conductors are used for the AC side outputs, their voltage rating should be
sufficient to withstand the inverter's maximum operational voltage (not nominal).

10.5. Use the manufacturer's recommended lifting locations as indicated in the installation
documentation for inverters

11. Low Voltage AC Wiring

11.1. Low Voltage AC conductors minimum conductor and insulation rating shall be
specified by the Owner's engineer.

11.2. Low Voltage AC conductor terminations on service laterals shall follow the latest
version of the utility construction standards.

11.3. Low voltage AC conductors shall have power supplied via a molded case circuit
breaker, sized to protect the conductors and the components that they serve.

11.4. Low voltage AC cable splices shall not be used unless approved by Owner on a
case-by-case basis and may only use NRTL listed splice lug kits.

12. Low Voltage Auxiliary Power Transformers

12.1. The enclosure for the auxiliary transformer should be made of coated steel and must
have a NEMA 3R or 4X rating.

12.2. The windings of the transformer should be encapsulated with epoxy.

12.3. For the low voltage interface, a touch-safe, dead front panel with circuit breakers
appropriately sized for the auxiliary equipment should be used, otherwise the
secondary leads can be directly connected to an external interface.

12.4. Electrostatic shields should be installed on transformer windings.

13. Inverter Step-Up Transformer (ISU)

13.1. All conductors must be routed in a way that allows operators to access indicators,
valves, sample ports, switches, tap changes, fuse wells, and other components and
accessories that require access.

13.2. The low voltage wire on cable output conductors must be equipped with NEMA
two-hole long barrel compression lugs or as per the manufacturer's instructions.

13.3. The temperature, pressure, and liquid level transformer alarm I/O must be wired to the
SCADA network.

14. Underground Trenches

14.1. A minimum clearance of 12 inches must be maintained between power and
control/communication wiring, unless otherwise noted.

14.2. The distance between the trench edge and racking support pile should be at least 3
feet, or as specified by the racking manufacturer.

14.3. Screened native soil used for these applications must not contain organic or
deleterious materials, and particles larger than 1/2 inch (for direct burial) or 3/4 inch
(for underground conduit) must be removed through physical screening. Visual
inspection is not an acceptable method for this process.

14.4. The distance between the trench edge and any concrete pads must be at least 3 feet,
unless approved by the Owner's engineer.

14.5. For cable trenches crossing diversion ditches, maintain the minimum cable ground
cover by aligning the trench depth with the diversion ditch depth throughout the length
of the trench.

14.6. After the sand cover, the initial backfill layer must rise to a height of 12 inches over
the conductors or conduit before being compacted. Subsequent backfill layers must be
installed in 6-inch lifts, each of which must be compacted to 90% of Standard Proctor
Density.

14.7. Prior approval is necessary for imported backfill material. To obtain approval, submit
the proposed material for thermal resistivity (ASTM D5334) and Standard Proctor
compaction (ASTM D698) testing.

14.8. Running underground cable under racking or trackers requires explicit approval from
the Owner.

14.9. For road crossings, the trench compaction must be equal to or greater than the
subgrade compaction specified in the geotechnical report, or 95%, whichever is
greater.

14.10.Conductors for direct burial and underground conduit applications must rest on at
least 3 inches of sand or screened native soil and be covered on all sides by a
minimum of 3 inches of the same material.

14.11.Conduit for cable installation under roads must extend 6 feet beyond the edge of the
roadway.

15. Electrical Warning Tape

15.1. The tape shall be red.

15.2. Tape must be procured from the following manufacturers, or an equivalent tape
approved by the Owner: Terra-Tape and Terra-Tape D by Reef Industries, Houston,
TX; Markline and Detectatape by Allen Systems, Houston, TX; or Industrial Tape and
Supply Company, Atlanta, GA.

15.3. The width of the warning and tracer tape must be at least 6 inches.

15.4 Warning and tracer tape must be placed above pipes, conduits, or cables at depths
specified in the approved plans.

15.5. The tape above any electrical conductors must have the wording "BURIED
ELECTRICAL LINE BELOW" continuously repeated every 30 inches to indicate the
presence of the utility below.

15.6. The contractor must install warning and tracer tape at least once for every 2 feet of
trench width, evenly spaced.

15.7. Tracer tape for pipes, conduit, and/or electrical cables must consist of a metal core
bonded to plastic layers, with a minimum thickness of 5 millimeters. It must be
located at the depth specified in the approved plans.

15.8. Unless approved by the Owner's engineer, cable separation must be maintained.

16. Grounding and Bonding
16.1. Grounding Electrode Conductors (GEC's) shall be installed to take the shortest route

to the grounding electrode as possible and shall minimize the amount of bends.

16.2. All grounding splices and connections shall be irreversible crimp.  If crimping, oxide
inhibitor shall be applied before crimping.

16.3. For equipment pad ground ring connections, one ground rod shall be installed in an
accessible test well. The connection of the ground ring to this ground rod shall be
reversible such that the ground rod may be tested with a single connection to this
ground ring.

16.4. Racking components and structural supports must be electrically bonded together by a
listed and approved means.

16.5. Inter-rack bonding jumpers, if required, shall be flexible tin coated copper braiding
(e.g., Wiley) or stranded copper conductor of size, type, and termination method
specified and approved.

16.6. Modules shall be grounded to racking supports with a method approved and listed by
the racking manufacturer.  Grounding clips or washers shall be arranged per the
manufacturer instructions so that the removal of a module does not interrupt the
racking grounding connection of any other module.

16.7. Bare copper GEC shall be installed in conduit and shall extend at least 6" out from
concrete equipment pad.

16.8. Grounding system components shall be listed for their purpose, including but not
limited to ground rods, grounding lugs, grounding clamps, etc.

16.9. All Equipment Grounding Conductors (EGC's) shall be either insulated or uninsulated
copper, or uninsulated tin-plated copper, unless otherwise noted.

16.10.Contractor shall not bond positive or negative source or output conductors to ground
at any location.  For a grounded system, the only current carrying conductor
connection to ground shall be the internal inverter manufacturer-provided connection.

16.11.Grounding lugs and connections used outdoors and exposed to the environment shall
be listed for direct burial (DB).  This information shall be clearly noted on product
submittals to be approved by Owner. Deviations may be approved for listed hardware
for use above 18" from ground level.

16.12.All gates, whether temporary or permanent, shall have grounds installed per the
drawing details, and as per follows:

16.12.1. Fences shall be grounded at each side of a gate or opening.

16.12.2. Fence gates shall be bonded to the grounding conductor, jumper, or fence.

16.12.3. A buried bonding jumper shall be used to bond across the gate or opening in the
fence unless a non-conducting fence section is used.

17. Raceway & Conduit

17.1. All underground conductors in conduit shall be routed in schedule 40 PVC or HDPE
conduit unless otherwise noted.

17.2. Schedule 40 PVC or HDPE stub-ups shall be used when entering equipment cabinets
that are installed flush on concrete pads or skid mounted.

17.3. All above-grade conductors in conduit not in enclosed equipment cabinets shall be
installed in Schedule 80 PVC or HDPE conduit unless otherwise noted.

17.4. Intermediate metal conduit shall be hot-dipped galvanized steel conforming to ANSI
C80.6 and UL 1242. Conduit shall be as manufactured by Allied Tube and Conduit
Corp., Wheatland Tube Co., LTV Steel Tubular products Co. or approved equal.

17.5. Rigid metal conduit shall be hot-dipped galvanized steel confirming to ANSI C80.1

and UL 6. Conduit shall be as manufactured by Allied Tube and Conduit Co.,
Wheatland Tube Co., LTV Steel Tubular Co., or approved equal. RMC 90s shall be
protected with an approved method (tape or paint).

17.6. Electric metallic tubing shall be hot-dipped galvanized steel conforming to ANSI
C80.3 and UL 797. Tubing shall be as manufactured by Pyle National, Allied Tube
and Conduit Corp., Wheatland Tube Company, or approved equal.

17.7. PVC conduit shall be Schedule 40 or 80 90°C and conform to NEMA Standard TC-2.
PVC conduit shall be as manufactured by Carlon Electrical Products Co., Allied Tube
and Conduit Company, Triangle Company or approved equal.

17.8. HDPE conduit shall be 90°C and conform to NEMA Standard TC-7.  HDPE conduit
shall be as manufactured by Carlon Electrical Products Co., or approved equal.

17.9. Liquid-tight flexible metal conduit shall be galvanized steel with extruded moisture
and oil-proof outer jacket of polyvinyl chloride plastic. Conduit shall be as
manufactured by Allied Tube and Conduit Corp., Wheatland Tube Co., LTV Steel
Tubular products Co. or approved equal.

17.10. All openings into equipment, including conduit, shall be sealed to prevent entry of
insects and rodents.  Conduit gland plates shall be used where required by equipment
manufacturer.

17.11. Conduit sealant shall be Polywater FST 250.

17.12. Weatherheads shall be sealed with Polywater AFT.

17.13. All conduit fittings shall be listed.

17.14. Intermediate and rigid metal conduit fittings, couplings and connectors shall be
threaded and galvanized.

17.15. Couplings and connectors for electric metallic tubing shall be watertight compression
fittings.

17.16. Couplings and connectors for PVC and LFMC shall be watertight fittings.

17.17. All conduits transitioning from under to above ground and terminating at a combiner
box or other raised equipment, shall have an expansion fitting installed at the point of
transition.

17.18. Expansion fittings shall allow for up to 2” movement in either direction, shall be OZ
Gedney type 'TX' for EMT and type 'AX' for IMC, or equal by Appleton or
Crouse-Hinds or approved equal.

17.19. PVC conduit clamps 2” or smaller and rated for expansion shall be E978JC-CAR
Snap Strap Double Mount Support Strap, or equal by Carlon or approved equal.

17.20. Completely install all conduit runs and backfill duct banks before pulling cable.  Pull
a flexible mandrel and brush through each conduit after installation.  If wet, swab
conduit interior before pulling cables.

17.21. Long, straight exposed conduit runs (100'=0” or more) shall have expansion fittings
installed per NEC 2020 300.7(B).  Expansion fittings shall also be used when conduit
spans an expansion joint.

17.22. When transitioning conductors from free air to in conduit a fitting with sealant shall
be used to prevent the entry of moisture.

17.23. Seal all conduits to prevent transmission of humid air between interior and exterior
of equipment.

17.24. 1/4" foam wrap or other approved bond breaker shall be installed around conduit in
areas where concrete is to be poured against it. The foam shall extend for the full
depth of concrete.

17.25. Conduits stubbed up from below grade shall be in the appropriate locations and
plumb.

17.26. Conduits stubbed up shall immediately be capped to prevent water entry during
construction.

17.27. Tops of conduit shall be a minimum of 4” above the concrete pad or gravel bedding
to prevent ingress of water.

17.28. Conduits in concrete pads shall be properly secured so they don't displace during
pour.

17.29. Maintain all conduit entries to equipment within manufacturer's designated conduit
entry space and arrange conduits to permit the most direct routing of cables to
terminals and to allow adequate slack to accommodate the required bending radii,
earth settling, disconnection, parking of MV elbow connectors.

17.30. All conduits stubbed into or otherwise entering equipment enclosures to be equipped
with bushings or approved equal to prevent abrasion.

17.31. All conduit passing through fire-rated assemblies shall be sealed with a fire-rated,
listed fire stopping product.

17.32. All conduit passing through water-tight assemblies shall be sealed with a listed
waterproofing product.

17.33. All spare or empty conduits shall be provided with a nylon drag line, shall be capped
on both ends, and labeled as spare.

17.34. All conduits and raceways inside buildings/interior locations shall be EMT.

17.35. All EMT fittings shall be steel compression type, not set screw type.  Cast
compression fitting shall not be used.

17.36. All raceway fittings in outdoor locations shall be rain-tight compression type, unless
otherwise noted.

17.37. PVC installed in exposed exterior locations shall be marked from the manufacturer
as UV resistant.

17.38. HDPE couplings with other types of conduit shall be listed for those conduit types.

17.39. PVC glue shall not be used for PVC to HDPE connections. Either epoxy or
compression fittings shall be used.

17.40. Use Myers (or approved equal) hub for RMC to provide moisture protection for
conduit entrances in all applicable locations.

17.41. Use a gasketed water tight PVC fitting with bell ends to provide moisture protection
for conduit entrances in all applicable locations.

17.42. Medium voltage and PV output circuits cable installed in conduit shall use RMC or
fiberglass sweeps at 90 degree bends closest to which it is being pulled.

17.43. RMC sweeps used less than 18” below grade, unless encased within at least 2” of
concrete, shall be bonded according to NEC 2020 250.86.

17.44. Circuits routed in cable tray shall include dividers to separate AC, DC, and
communications circuits from each other.

18. Enclosures

18.1. Enclosures must be installed at least 30 inches above the ground level or 24 inches
above the Base-Flood Elevation, whichever of the two is higher.

18.2. NEMA 3 boxes must be equipped with a listed drain plug to enable water drainage.
The installation must comply with the manufacturer's instructions.

18.3. NEMA 4 and 4X boxes do not require a weep hole or listed drain plug if the conduit is
designed to prevent water from entering the enclosure.

18.4. All outdoor enclosures should be rated for outdoor use and installed with a drainage
and ventilation system if applicable.

18.5. For low voltage AC electrical enclosures, fiberglass, powder-coated steel, or stainless
steel shall be used. NEMA 3R rating is required for outdoor applications if mounted
vertically, while NEMA 4 rating is required if mounted with access door/panel
mounted out of vertical. However, if the project is identified as being in a highly
corrosive environment, including nearby salt water and industrial sources, NEMA 4X
rated equipment may be necessary.

18.6. In all bottom conduit entries to open cable compartments with cable terminations, 12
inches of Class 5 washed gravel drainage bedding must be provided.

18.7. Enclosures must be installed on a cross brace with at least two support members, or an
exterior equipment cabinet wall approved by the owner.

18.8. Enclosures must be installed in a way that maintains their NEMA rating, including
sealing any openings.

18.9. If DC and AC circuits are included in the same enclosure, they must be partitioned so
that the respective circuits are completely isolated from each other. Communication
circuits, except fiber optic circuits, should be separated as much as possible to
minimize interference.

18.10. Enclosures must be designed and listed for their intended use, and they must have the
appropriate current, voltage, and interrupt ratings for their application.

18.11. Doors or removable panels providing access to normally energized parts must be
closed with a padlock or require tools for removal.

18.12. Any metal shavings resulting from site work must be cleaned from the interior of
enclosures, the top surface of enclosures, the roof surface, and any additional areas
where oxidation or conductive metal shavings could cause rust, electrical short
circuits, or other damage.

18.13. All wireways must be rated NEMA 4 or higher and appropriately sized to route all
anticipated cables.

19. Labels and Identification

19.1. The contractor is responsible for providing all necessary signs and labels in
accordance with local AHJ, utility, OSHA, and NEC regulations, including but not
limited to sections 690 and 705. The system must be labeled to comply with all
applicable safety codes and requirements.

19.2. All equipment must have labels on the front exterior that correspond to the
identification shown on the contract drawings.

19.3. All wires and cables must be labeled with wrap-around laminating vinyl machine
printed ID labels or other approved methods that indicate their designation,
source/destination, and polarity/phase.

19.4. All cables must be labeled at each end and splice location, and if possible, at an
accessible point inside the equipment enclosure, with circuit and phase identification
that corresponds to the contract drawings.

19.5. All signs must meet the requirements of ANSI Z535.1, .2, .3, .4, .5-2011, and comply
with NESC rule 110A.1.A. All labeling and signage must be made of listed materials.

19.6. MV Cable labels must be visible from outside without requiring one to reach inside or
move the cables, when the enclosure doors are open.

19.7. All equipment per drawings must have arc flash hazard warning labels that comply
with ANSI Z535.4 and NFPA 70E. Labels must be applied on accessible doors or
barriers of outdoor equipment.

19.8. All electrical equipment, panels, combiner boxes, and associated equipment must be
clearly labeled with weatherproof, engraved nameplates that use Owner-specified
naming conventions.

19.9. All labels must be applied in a way that allows them to be read without having to
move equipment or cables.

19.10. For diagnostic and troubleshooting purposes, all cables must be uniquely tagged and
identified with such tagging on the record construction drawings. These cables must
have a label affixed to the outer jacket at each termination of type and format that are
reasonably acceptable to Owner, meeting the minimum requirements above.

19.11.  Engraved signs and appropriate warning labels must be provided, indentifying that a
photovoltaic system is in operation and that there may be multiple power sources
on-site. Plaques or directories must be provided to show the locations of other service
disconnecting means, where required by the local utility and/or NEC.
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