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INSTRUCTIONS & GENERAL INFORMATION:
Be complete and accurate in making the required corrections noted herein.  Please ensure that each revision made in response to required corrections is properly coordinated (e.g., architectural, structural, mechanical, electrical, and plumbing).  Failure to make complete, coordinated and accurate corrections may delay the issuance of permits, because permits cannot be issued until the permit documents are correct and demonstrate compliance with the applicable code requirements.
Required Corrections: Required corrections herein identify only the issues to be resolved and the sheet number(s) where those issues were observed.  They do not designate which design professional(s) are to be responsible for specific corrections, nor necessarily identify all sheets requiring corrections.
RESUBMITTAL REQUIREMENTS:
Resubmit the following:
2 complete corrected sets of plans.  Cloud and delta all changes made. Electronic submittals 1 set.
1 copy of other documents required by the corrections, below, unless noted otherwise.
1 copy of this Plan Check Report.
Complete redlined plans set (all sheets; not just redlined sheets).
Written response to each correction item identifying the changes made and where located.
RELEVANT CODES AND BUILDING DATA:
The plans were reviewed for conformance with the following relevant Codes and Ordinances adopted by the City of Tempe:
	International Building Code, 2018 Edition (IBC), as Amended
	International Energy Conservation Code, 2018 Edition (IECC), as Amended
	International Fire Code, 2018 Edition (IFC) , as Amended
	International Residential Code, 2018 Edition (IRC), as Amended
	National Electrical Code, 2017 Edition (NEC), as Amended
	Tempe Zoning and Development Code (ZDC)
	Codes and amendments available online:
	Tempe Building Safety Administrative Code and amendments to other codes at:
	Tempe Zoning and Development Code (ZDC) at:
Building Data:
	Construction Type:	
	Sprinklers (Yes/No):	
	Stories:	
BUILDING CODE REQUIRED (NONSTRUCTURAL):

Site plan with address, type of construction, scope of project, and sheet index. Also, location of services and all new equipment.

Roof plan showing layout of panels and routing of conduit. Also, route of travel.

1 line diagram including all necessary bonding and grounding. Notating conduits and free air.

3 line diagram with wire sizing and all supporting calculations.
Voc, Isc, application of ambient derations, roof top derations, bundle derations. 

Manufactures specifications and listings for all equipment.

Design temperatures are 111 deg F and 19 deg F

Design wind speed 103 mph

If an energy storage system will be part of the PV system then complete design of energy storage system or lock out tag out will be on the plans.
NOTE: Highlighted areas reflect City of Tempe minimum design and record requirements established based upon our interpretation of the code requirements. 

STRUCTURAL CODE REQUIRED:

Rooftop systems are designed in accordance with the IRC or IBC.  (IRC Section R324, IBC 1509.7)

2  Are the Solar panels mounted flush to the roof’s surface? [] Yes [] No
a. Flush is defined as panel parallel to the surface (or with no more than 3” difference between the ends of assembly) with no more than 10” space between the roof surface and the bottom of the panel.

3 Tilted panel installations that are not in the same plane as the surface upon which they are mounted, require structural calculations for wind and uplift. Include calculations with or on plans.
a. Provide the basis for the calculations in accordance with Section 1609 and ASCE 7-16, Ch 30 including:
b. Exposure Category = C
c. Basic Wind Speed per IBC Figures 1609.3(1) through 1609.3(4)
d. Roof Height = _____________
e. Effective wind area = _______
f. Roof Pitch =_______ (if contributory or deflective of wind force.
g. Total design load (Downforce) = __________
h. Total design load (Upforce) = _____________
i. Mounting, support and connections => ‘f’ or ‘g’.

4  Provide this note at the detail for mounting of hold-down clips or supports: “Lag bolt/screws of a relatively small, 5/16 Inch diameter by 3 inches long. can be embedded In the top, 2x4, chord of a simple span member truss a maximum penetration of 2 1/2" inches – a minimum penetration of 1 1/2 inches is required.”
a. The Truss Manufacturing Industry recommends that all connections of all solar panels be made into blocking that is run between trusses. This not only prevents the drilling of trusses, but also distributes any point loads between two trusses, thus decreasing the severity of any repairs.
b. The minimum separation between lag bolt/screw penetrations, in the top, 2x4, chord of a simple span member truss, is 6" - centerline of the member. 
c. A 5/16 Inch diameter by 3 Inches long lag bolt/screw can be embedded. In a conventionally framed, structural, roof rafter, deeper than 2 1/2 Inches but not less than 1 1/2 Inches.
ELECTRICAL CODE REQUIRED:

PV modules are listed to UL 1703. (NEC 110.3, 690.4(B) & IBC 1509.7.4) NOTE: AC modules need to be listed to UL 1703 and UL 1741.

Inverters are listed to UL 1741. (NEC 690.4(B)) NOTE: grid-tied system inverters need to be identified for use in interactive power systems.

Residential one- and two-family dwelling limited to maximum PV system voltage of 600 volts dc. (NEC 690.7)

A complete grounding electrode system is present. The PV system equipment grounding conductors shall be connected to the grounding electrode system. (NEC 690.47(A))

The calculated maximum source circuit current is the sum of parallel-connected PV module–rated short-circuit currents multiplied by 125 percent. (NEC 690.8(A)(1)

The calculated maximum output circuit current is the sum of all combined source circuits (690.8(A)(2))

DC source circuit conductors are rated at either 125 % of the ampacity calculated above or the ampacity calculated above with conditions of use applied, whichever is greater (NEC 690.8 (B)(1 & 2))

Inverter output circuit overcurrent protection device (point of connection to AC system breaker) is sized based on the maximum inverter output current x 125%. (NEC 690.8(A)(3), 690.8(B)(1) & 705.60(B))

Where three or more strings are combined, a listed combiner box (UL1741) is used and fuses are required. (Note: there are listed inverters that can accomplish this without the use of a combiner box
a. When DC source circuits (strings) are connected in parallel without fusing, the current through a failed circuit can be the sum of the current connected from the other strings, therefore special consideration must be taken to ensure the sum of the total number of strings minus one does not exceed the module manufacturers series fuse rating, or conductor ampacity. (NEC 110.3(B), 690.9(A)) NOTE: there are a few exceptions where the module has a higher series fuse rating and a low ISC rating and 3 or more strings can be combined without fusing.

Overcurrent devices where required are rated at 125% of the ampacity calculated above or are rated as an assembly for continuous duty (690.9(B))

For PV source and output circuits, a single overcurrent protection device per circuit may be used for each circuit in either the negative or positive conductor. The device must be in the same polarity for all circuits.

 CIRCUIT CURRENTS GREATER THAN 30 AMPS: Provide and show an equipment isolating disconnect on the input side of the inverter as required by Section 690.15(C) of the NEC.

PV system disconnect must disconnect the PV system from all other systems. (NEC 690.13)

Disconnects or isolating devices are installed for all ungrounded conductors. (NEC 240.15 & 690.15)

Rapid shutdown initiation device labeled on the plans. Device must be either: service disconnecting means, PV system disconnecting means, or readily accessible switch that plainly indicates whether it is in the “off” or “on” position (NEC 690.12(C)) Rapid shut down will be located with 25 ft and visual sight of main service disconnect.

Buildings with PV systems shall have permanent labels as described in 690.56(C)(1)(a) or (b).

 17. Provide cut-sheets and function details of all electrical equipment installed with this project.
a. Show the function of all items.
18. Provide and show all altered or new circuitry involved in auxiliary equipment for this installation.
19. Provide all details of Control or Relay devices.
20. Provide all details of “Critical Load” devices.
21. Provide all details of Battery Storage systems.
22. Accessory systems require plans and separate permits, they are not included in the flat fee permits for NPVS or SES Upgrades.
FIRE CODE REQUIRED:

Roof access points, paths and clearances need to comply with the IFC.  (IFC 605.11.3.1 - 605.11.3.3.3)

All roofs have an access point that does not place ground ladders over openings such as windows or doors, are located at strong points of building construction, and in locations where the access point does not conflict with overhead obstructions such as tree limbs, wires, or signs.  (IFC 605.11.3.1)

Roofs with slopes greater than 2:12 have solar panel layouts that meet the following criteria:
a. Hip Roofs: Panels/modules are located so that there is a 3-foot wide clear access pathway from the eave to the ridge on each roof slope where panels/modules are located. (IFC 605.11.3.2.1)
b. Hips and Valleys: If panels/modules are placed on both sides of a hip or valley they are located no closer than 18 inches to a hip or valley. If the panels are located on only one side of a hip or valley that is of equal length, then the panels can be placed directly adjacent to the hip or valley. (IFC 605.11.3.2.3)
c. Single Ridges: Panels/modules are located so that there are two 3-foot wide access pathways from the eave to the ridge on each roof slope where there are panels/modules installed. (IFC 605.11.3.2.2)
d. Ridges: Panels/modules are located no higher than 3 feet from the top of the ridge in order to allow for fire department smoke ventilation operations. (IFC 605.11.3.2.4)
e. Access pathways are located at a structurally sound location capable of supporting the load of fire fighters accessing the roof. (IFC 605.11.3.2.1)
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