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The new edition of the NEC code book is out and changes affect 

your designs.  Today we review the current information 

surrounding changes in the NEC for Photovoltaic electric systems.  

In addition policy in Minnesota and the mid-west is a moving 

target.  We will hear about where policy is and some of the 

Renewable Energy activities at Minnesota power.



MN and WI are currently 

under 2017 NEC this 

update readies you for 

when your 

state adopts

The 2020 code.



Some changes the the NEC are small 

adjustments to the articles style and the use of 

certain terms.  Several such changes were made in 

the 2020 code. 

For instance minor changes made to 

Figures 1(a) and 1(b) located in the informational 

note to Section690.1. This removal of the word 

“Panel” in the figure pointing to a set of modules. 

This term is not in common use in our industry.

Small Changes



Larger or Substantive changes are the changes that affect 

our work more seriously and the ones we focus on more greatly today.
One such change was in the adjustment of Section 690.8 including the addition 

of 690.8(A)(2). The new language allows the circuit current to be determined by the rated input 

current of the conversion equipment (commonly the inverter). Additionally a requirement that 

the conductors shall be protected by an overcurrent device rated not more than the circuit 

conductor ampacity. (The basic requirement that had been in use was that the maximum circuit current for a PV 

circuit is based on the maximum available output of the PV modules as corrected for temperature and irradiance.)

A typical array may have a combined output of the its strings at over 70 amperes 

according to 690.8(A)(1).  Using  75°C terminals in the equipment this requires a minimum of 4 

AWG copper conductors. 

Using the new language in 690.8(A)(2), the design can use 8 AWG copper conductors 

protected with 50-ampere fuses to supply the inverter input current of 33 amperes x 125% 

(continuous duty) or 41 amperes.

As this is two standard conductor sizes smaller, requiring less than half the amount of 

copper mandated by the standard sizing method, on a large ground-mounted system this will 

lead to great savings in conductor and conduit costs.



Larger or Substantive changes:

Another substantive change is in Section 690.9. In the 2017 NEC, 690.9(A) consisted of 

one paragraph with two exceptions. For the 2020 NEC, much of the same language 

remains but the content is in three separate items and this language adds clarity. 



The new Section 690.9(A)(3) addresses 

installations where conductor overcurrent protection 

can be provided at either the supply end or the load 

end of the circuit. The provisions provide length 

limitations to be complied with, and where installed 

in a building, physical protection must be provided 

by metal raceways or cable armor. 

This is similar to the tap rules found in 

240.21 but without a tap. For example a ground-

mounted array with the PV output circuit entering a 

building, the overcurrent device for this circuit can 

be located within the disconnecting means located 

at the load end inside the building.

Larger or Substantive changes:



In Section 690.12 working with 

rapid shutdown of the PV system 

much is modified. 

Now conductors that are 

considered outside the array 

boundary, as defined in 690.12(B), 

are those that are 1 foot from the 

array in all directions. These 

requirements have not changed. 

Larger or Substantive changes:



Requirements for 

conductors inside the array 

boundary, as defined in 

690.12(B)(2), have been 

changed to align with the new 

product standard being 

developed by Underwriters 

Laboratories (UL). UL 3741 

standard will recognize these 

systems as “Hazard Control” 

systems. That terminology is 

incorporated into the 

requirements found in 

690.12(B)(2)(1).



Once the new standard is accepted, 

and products are developed, the 

installer will still have three choices: 

1) A system that is listed to UL 

3741

2) A system that reduces the voltage 

within the array to 80 volts 

within 30 seconds

3) Or a totally isolated system with 

no exposed wiring methods or 

conductive parts such as 

integrated roof shingles that 

constitute a PV system.



In Section 690.13(A) states that if a PV system disconnecting means is installed in 

a location where it is readily accessible to unqualified persons, and the conductors are 

energized at 30 volts or more, the disconnecting means shall be required to be lockable or 

require a tool to open the disconnecting means in order to limit accessibility. 



Section 690.13(E) was changed by 

referring to 110.25 and now requires a PV 

system disconnect to be lockable. This 

extends the requirements to remote 

operating devices that are used to control

the disconnecting means. 

Additionally the type of 

disconnecting means to be used was put 

into a list format as List Items (1) through 

(5). 

The intention here is to clarify that the requirements 

located in 690.13 address how a PV system is 

isolated from all other systems in a building or 

structure.



Section 690.15 address the isolation of PV system 

equipment for safety purposes when servicing equipment. A 

single disconnecting means may be able to be used to satisfy 

both requirements of 690.13 and 690.15. 

Section 690.15(A) was also modified to add the requirement of 

requiring a lock or a tool to open if accessible to unqualified 

persons. 



Much of 690.15 directs you to 

690.15(D) to indicate the type of 

disconnecting means that is permitted to 

be used for isolating equipment. A 

change in 690.15 also that removes PV 

modules from the list of equipment 

requiring a disconnect for isolation 

purposes. 

In some PV systems the listed 

modules include a junction box and are 

direct wired. In this case the string will 

have an isolation disconnect but not 

each module. 

Installers can install  modules 

with listed connectors to use them to 

isolate the modules individually rather 

than at the string level.



At This time we will enjoy a welcome break by bringing in my 

colleague from Minnesota Power - Paul Helstrom is a MP Customer 

Programs Representative and has kindly volunteered to give us a brief 

update on some additional policy and code issues to be thinking about…

Paul has led an interesting career working with solar companies in 

the region, including heading up management of my office when we were 

covering the retail, wholesale and training divisions of Great Northern 

Solar…

He has been a great man to work with and has kept his sense of 

humor through it all!

Greetings Paul -



Minnesota Distributed Energy Resource 
Interconnection Process (MnDIP)

https://mn.gov/puc/energy/distributed-energy/interconnection/

218 496 5716

https://mn.gov/puc/energy/distributed-energy/interconnection/


https://mn.gov/puc/energy/distributed-energy/interconnection/

https://mn.gov/puc/energy/distributed-energy/interconnection/


Residential Code:
Rooftop set backs coming into effect













So Now we return to the Joys of 
the 2020 NeC up date…

Coffee in hand – here we go!



Section 690.31 includes several revisions: 

In 690.31(A) the table has been changed to 

recognize correction factors that can be used when 

ambient temperatures exceed the values given in 

Table 310.16 and conductors that have higher 

temperature ratings are used. 

This change does not encompass all 

conductors that are rated at higher temperatures. 

In those instances, engineering supervision 

and/or manufacturer’s instructions will be necessary. 

This change added Table 690.31(A)(b) for the 

ampacities of some high temperature rated 

conductors.



In 690.31(B) was revised to recognize integrated Class 1 circuits being placed in 

raceways and cable systems also used for PV system DC circuits. 

An exception to the separation requirements was also added for jacketed and 

metal clad cable assemblies with a restriction of being rated for the highest voltage 

available for all of the contained circuits.



Section 690.31(B)(1) was 

modified to require a marking scheme for 

PV system conductors that consists of 

either color coding or labeling - to consist 

of either “+,” “POSITIVE,” or “POS” 

durably marked for the positive conductor 

and either “-,” “NEGATIVE,” or “NEG” 

symbol for the negative conductor. 

This will, however, change to the 

marking required for a grounded 

conductor in Section 200.6 if the system 

contained a solidly grounded conductor. 



Section 690.31(C) now recognizes listed Type DG 

(Distributed Generation) cable as a recognized wiring method 

and the terminology for “Sunlight Resistant” was modified for 

better alignment with the product standards (UL 4703, Standard 

for Photovoltaic Wire, for PV wire and UL 3003, Distributed 

Generation Cables, for DG cable). 

Additionally 690.31(C)(1)(2) was revised to recognize 

a distance of 24 in. between supports for single-conductor cable 

rather than the previous requirement to comply with 334.30 (12 

in.). 

The previous support requirement of 12 in. for module 

junction boxes is too close for the removal of modules. 

The 4½ ft spacing between supports permitted by 

334.30 is too long allowing conductors to sag. 



Also in 690.31 the use of 

multiconductor jacketed cables is covered. 

In 690.31(C)(3) these cables are 

limited to the rooftop area unless contained 

in a raceway and listed for the application. 

There are support requirements for 

these cables and language that permits their 

use underground if they are listed for 

underground installation.



Another change occurs 

in 690.33(C) where a sentence was 

added to address the 

“intermatability” of connectors used 

for connection and splicing of PV 

conductors. 

This new “intermatability” 

requirement will add an additional 

layer of safety similar to classified 

circuit breaker requirements.



Section 690.41(B)(1) adds a 

sentence and an informational note relative 

to ground-fault protection in systems which 

employs DC to DC converters. 

DC to DC converters are also being 

used as rapid shutdown or hazard control 

devices. 

The problem addressed at 

690.41(B)(1) is the fact that these devices 

are incorporated between the modules and 

the conversion equipment. This 

configuration  may block the recognition of 

a ground fault. 

Equipment manufacturers will have 

to address this issue.



Section 690.56(C) - requirements for the labeling of 

buildings with PV systems and “Rapid Shutdown” have 

been revised to reflect the delayed implementation date of 

January 1, 2019, that appeared in the 2017 NEC. 

The labels will now read as follows: “SOLAR 

PV SYSTEM IS EQUIPPED WITH RAPID 

SHUTDOWN. TURN RAPID SHUTDOWN SWITCH 

TO THE ‘OFF’ POSITION TO SHUT DOWN PV 

SYSTEM AND REDUCE SHOCK HAZARD IN 

ARRAY.” 

Other label arrangements and/or diagrams are 

acceptable.



The article continues to require 

placarding and a diagram if the building 

has more than one type of system. 

The placarding is required to be 

placed at each service equipment 

location. 



Several additional articles apply to Solar Electric systems:

Article 705 - Interconnected Electric Power Production Sources. 

The article is not limited to PV but any onsite power production source that is intended to 

interconnect with a utility power system.

Article 705 was revised in 2020 NEC which reduced the articles size. Part II for 

Interactive Inverters and Part III for Generators were consolidated into Part I to address all 

types of power sources and make it simpler to understand.

The definition of Power Source Output Circuit is defined as “the conductors between 

power production equipment or a power source and the service or distribution equipment.” 

This definition better describes what was referred to as an inverter output circuit. These 

conductors may or may not be from an inverter output.



A new Section 705.11 was created clearly define 

the installation of a supply-side disconnecting 

means, grounding and bonding requirements, 

conductor sizing, and wiring methods when 

interconnections are being made ahead of the 

service main disconnecting means as permitted in 

230.82(6). This section is subdivided from 

705.11(A) to 705.11(E). 



Section 705.11(B) provides the minimum conductor size of 6 AWG copper or 4 

AWG aluminum and requires wiring methods meeting the requirements of 230.30 

(underground service conductor installations) or 230.43 (wiring methods for 1000 volts, 

nominal, or less). 

Section 705.11(C) establishes conductor length limitations where the power 

source output circuit conductors make their connection to the service inside a building 

depending on whether the connections are made in a dwelling unit or other than a 

dwelling unit. 

Note that the length specified is total conductor length not the distance between 

enclosures or the length of a raceway.



Section 705.13 defines the 

installation requirements for “Power Control 

Systems.” 

Power control systems monitor and 

control multiple power sources, such as 

utility supply, energy storage systems, PV 

systems, and others. They are designed to 

control these systems for optimum energy 

conservation. 

The systems also can prevent 

overloading of interconnections, whether 

made ahead of the service main or through 

the bussing of a panelboard. 



Finally Section 705.20 was revised 

to cover various requirements for 

disconnecting means that were 

located throughout Article 705.

This section covers the type 

of disconnecting means, 

simultaneous opening of all 

ungrounded conductors, ready 

access, external operability, the 

requirement for a tool to open if 

accessible to unqualified persons, 

indication (ON and OFF), ratings, 

and caution labels (if both sides are 

energized) all in one location. 



Additionally several other articles address other types of 

Renewable Energy Systems as well.

Article 691 covers Large-scale Photovoltaic systems

(over 5000 Kw)

Article 692 covers Fuel cell systems

Article 694 covers Wind Systems

Article 706 covers Energy Storage Systems

Article 702 covers Optional Standby Systems



Questions?

Thank you for your interest in

Renewable Energy and our 

Collective future!


