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An Industry on the Move



9 New Articles Proposed for 2017 NEC

• Article 425 - Fixed Resistance and Electrode Industrial Process 
Heating Equipment 

• Article 691 - Large-Scale Photovoltaic (PV) Electric Supply 
Stations

• Article 706 - Energy Storage Systems (ESS)
• Article 712 - Direct Current Microgrids
• Article 369 - Metal Enclosed Busduct
• Article 395 - Low Voltage Underfloor Power Distribution 

Systems
• Article 554 - Residential Docks
• Article 672 - Industrial Equipment in Mobile Structures
• Article 710 - Microgrids
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Article 706 Energy Storage Systems (EES) 

• Defined a device or more than one device assembled 
together capable of storing energy for use at a future time.

• Applies to all permanently installed energy storage 
systems (stand-alone or interactive).

• ESS(s) include electrochemical storage devices (e.g., 
batteries), flow batteries, capacitors, and kinetic energy 
devices (e.g., flywheels and compressed air). 



Article 706 Energy Storage Systems (EES) 



Article 706 Energy Storage Systems (EES) 



Why Article 706?  

• Public input developed by the NEC CC Direct Current Task Group

• Batteries currently addressed  several NEC articles including Articles 
480 and 690

• This has been appropriate over time with the article historically 
covering lead-acid batteries and the latter recently added to address 
the application of batteries in general, not just lead acid, to PV 
systems 

• The current state of energy storage technology, which includes 
batteries, and anticipated evolution of energy storage supports the 
need for a singular set of requirements in the NEC covering such 
systems



Why Article 706?  

• If this is not accomplished in the 2017 NEC and available to serve as 
a singular foundation for needed changes in the future, the provisions 
covering such systems will continue to reside in different places within 
the NEC and likely evolve to attach themselves as parts to existing 
criteria throughout the NEC.  To foster the safe application of energy 
storage systems and facilitate the application and use of the NEC by 
technology proponents as well as those who install and inspect such 
systems there should be a singular article in the NEC on energy 
storage systems.

• As covered in the DOE/EPRI 2013 Electricity Storage Handbook in 
Collaboration with NRECA the portfolio of electricity storage 
technologies can be considered for providing a range of services to 
the electric grid and can be positioned around their power and energy 
relationship. 



Why Article 706?  

• IEEE and UL standards developed for new battery 
technolgy and other energy storage devices

• NFPA 111 has covered stored electrical energy 
emergency power systems since 2001



What’s in Article 706?  

• Parts
 I – General
 II – Circuit Requirements
 III – Electrochemical Energy Storage Systems
 IV – Flowing Electrolyte Energy Storage Systems
 V – Kinetic Energy Storage Systems



What’s in Article 706?  

706.1 Scope. This article applies to all permanently installed energy 
storage systems (ESS) which may be stand-alone or interactive with 
other electric power production sources. 

Informational Note No. 1.  Operating voltages and power ratings for self-
contained energy storage systems are typically found on the equipment 
nameplate data.



What’s in Article 706?  

706.2 Definitions 
Energy Storage System (ESS). 
• Device or more than one device assembled together capable of storing 

energy for use at a future time 
• Include but are not limited to electrochemical storage devices (batteries), 

flowing electrolyte batteries, capacitors, and kinetic energy devices (flywheels 
and compressed air)  

• Systems can have ac or dc output for utilization and can include inverters and 
converters to change stored energy into electrical energy

Energy Storage System, Self-contained.
• Energy storage devices such as cells, batteries or modules and any 

necessary controls, ventilation, illumination, fire suppression or alarm systems 
are assembled, installed and packaged into a singular energy storage 
container or unit.



What’s in Article 706?
Part I – General   

706.2 Definitions 

Energy Storage System, Pre-engineered of Matched Components.
• Provided as separate components of a system by a singular entity that are 

matched and intended to be assembled as an energy storage system at the 
system installation site

Energy Storage System, Other.
• Individual components assembled as a system



What’s in Article 706?
Part I – General  

 Battery
 Battery Terminal
 Cell
 Container
 Diversion Charge Controller
 Electrochemical Battery
 Electrolyte
 Flowing Electrolyte Battery
 Intercell Connector

 Intertier Connector
 Inverter Input Circuit
 Inverter Output Circuit
 Inverter Utilization Output 

Circuit
 Nominal Voltage (Battery or 

Cell)
 Sealed Cell or Battery 

• Additional Definitions in 706.2 



What’s in Article 706?
Part I – General   

706.3 Other Articles. Wherever the requirements of other articles of this Code 
and Article 706 differ, the requirements of Article 706 shall apply.  If the ESS is 
capable of being operated in parallel with a primary source(s) of electricity, the 
requirements in 705.14, 705.16, 705.32 and 705.143 shall apply.  

706.4 System Classification. ESS shall be classified as one of the types 
described in (A), (B) or (C).
 Self-contained ESS.
 Pre-engineered of matched components ESS intended for field assembly 

as a system.
 Other ESS. 



What’s in Article 706?
Part I – General   

706.5 Equipment. Monitors and controls, switches and breakers, power 
conversion systems, inverters and transformers, energy storage devices and 
other components of the energy storage system shall be listed for the intended 
application as a part of an energy storage system. Alternatively, prepackaged 
self-contained systems shall be permitted to be listed for the intended application 
as a complete energy storage system. Only inverters listed and identified as 
interactive shall be permitted on interactive systems.

706.6 Multiple Systems. Multiple ESS(s) shall be permitted to be installed in or 
on a single building or structure. 



What’s in Article 706?
Part I – General   

706.7 Disconnecting Means
ESS Disconnecting Means. A disconnecting means shall be provided for all 
ungrounded conductors derived from an ESS. A disconnecting means shall be 
readily accessible and located within sight of the ESS. 
Informational Note: See 240.21(H) for information on the location of the 
overcurrent device for conductors

Remote Actuation. Where controls to activate the disconnecting means of an 
ESS are not located within sight of the system, the disconnecting means shall be 
capable of being locked in the open position, in accordance with 110.25, and the 
location of the controls shall be field marked on the disconnecting means. 

Busway. Where a DC busway system is installed, the disconnecting means shall 
be permitted to be incorporated into the busway. 



What’s in Article 706?
Part I – General   

706.7 Disconnecting Means
Notification. The disconnecting means shall be legibly marked in the field. A 
label with the marking shall be placed in a conspicuous location near the ESS if a 
disconnecting means is not provided. The marking shall be of sufficient durability 
to withstand the environment involved and shall include the following:

 Nominal ESS voltage
 Maximum available short-circuit current derived from the ESS 
 Arc flash derived from the terminals of the ESS
 Date the calculation was performed 



What’s in Article 706?
Part I – General   

Partitions and Distance. Where energy storage device input and output 
terminals are more than 1.5 m (5 ft) from connected equipment, or where the 
circuits from these terminals pass through a wall or partition, the installation shall 
comply with the following:
• A disconnecting means and overcurrent protection shall be provided at the energy 

storage device end of the circuit. Fused disconnecting means or circuit breakers shall 
be permitted to be used.

• Where fused disconnecting means are used, the line terminals of the disconnecting 
means shall be connected toward the energy storage device terminals.

• Overcurrent devices or disconnecting means shall not be installed in energy storage 
device enclosures where explosive atmospheres can exist.

• A second disconnecting means located at the connected equipment shall be installed 
where the disconnecting means required by 706.7(E)(1) is not within sight of the 
connected equipment.

• Where the energy storage device disconnecting means is not within sight of the ESS 
disconnecting means, placards or directories shall be installed at the locations of all 
disconnecting means indicating the location of all disconnecting means.

•



What’s in Article 706?
Part I – General   

706.8 Connection to other energy sources.
Connection to other energy sources shall comply with the requirements of 705.12.
 Load Disconnect.  A load disconnect that has multiple sources of power shall 

disconnect all energy sources when in the off position.  
 Identified Interactive Equipment. Only inverters and ac modules listed and identified 

as interactive shall be permitted on interactive systems. 
 Loss of Interactive System Power. An inverter in an interactive energy storage 

system shall automatically de-energize its output to the connected electrical production 
and distribution network upon loss of voltage in that system and shall remain in that 
state until the electrical production and distribution network voltage has been restored.  
A normally interactive energy storage system shall be permitted to operate as a stand-
alone system to supply loads that have been disconnected from electrical production 
and distribution network sources. 

 Unbalanced Interconnections. Unbalanced connections between an energy storage 
system and electric power production sources shall be in accordance with 705.100.  

 Point of Connection. The point of connection between an energy storage system and 
electric power production sources shall be in accordance with 705.12.



What’s in Article 706?
Part I – General   
706.10 Energy Storage System Locations
Ventilation. Provisions appropriate to the energy storage technology shall be made for 
sufficient diffusion and ventilation of any possible gases from the storage device, if present, 
to prevent the accumulation of an explosive mixture. 
Guarding of live parts. Guarding of live parts shall comply with 110.27.
Spaces About ESS Components. Spaces about the ESS shall comply with 110.26.  
Working space shall be measured from the edge of the ESS modules, battery cabinets, 
racks, or trays. 
Egress. A personnel door(s) intended for entrance to, and egress from, rooms designated 
as ESS rooms shall open in the direction of egress and shall be equipped with listed panic 
hardware. 
Illumination. Illumination shall be provided for working spaces associated with ESS and 
their equipment and components. Lighting outlets shall not be controlled by automatic 
means only. Additional lighting outlets shall not be required where the work space is 
illuminated by an adjacent light source. 



What’s in Article 706?
Part I – General   

706.11 Directory
ESS shall be indicated by (A) and (B). The markings or labels shall be in 
accordance with 110.21(B).

Directory. A permanent plaque or directory, denoting all electric power sources on 
or in the premises, shall be installed at each service equipment location and at 
locations of all electric power production sources capable of being interconnected.
Exception: Installations with large numbers of power production sources shall be 
permitted to be designated by groups 

Facilities with Stand-Alone Systems. Any structure or building with an ESS that 
is not connected to a utility service source and is a stand-alone system shall have a 
permanent plaque or directory installed on the exterior of the building or structure at 
a readily visible location acceptable to the authority having jurisdiction. The plaque 
or directory shall indicate the location of system disconnecting means and that the 
structure contains a stand-alone electrical power system.



What’s in Article 706?
Part II – Circuit Requirements   

706.20 Circuit sizing and current. 
The maximum current for the specific circuit shall be calculated in accordance 
with:
 Nameplate Rated Circuit Current
 Inverter Output Circuit Current
 Inverter Input Circuit Current
 Inverter Utilization Output Circuit Current
 DC to DC Converter Output Current



What’s in Article 706?
Part II – Circuit Requirements   

706.20 Circuit sizing and current. 
• Conductor Ampacity and Overcurrent Device Ratings.  The ampacity of 

the feeder circuit conductors from the ESS(s) to the wiring system serving the 
loads to be serviced by the system shall not be less than the greater of the (1) 
nameplate(s) rated circuit current as determined in accordance with 706.20(A) 
or (2) the rating of the ESS(s) overcurrent protective device(s). 

• Ampacity of Grounded or Neutral Conductor.   If the output of a single-
phase, 2-wire ESS output(s) is connected to the grounded or neutral 
conductor and a single ungrounded conductor of a 3-wire system or of a 3-
phase, 4-wire, wye-connected system, the maximum unbalanced neutral load 
current plus the ESS(s) output rating shall not exceed the ampacity of the 
grounded or neutral conductor. 



What’s in Article 706?
Part II – Circuit Requirements   

706.21 Overcurrent protection. 
 Circuits and Equipment. Energy storage circuit conductors and equipment shall be 

protected in accordance with the requirements of Article 240. Protection devices for 
ESS circuits shall be in accordance with the requirements of 706.11(B) through (F). 
Circuits shall be protected at the source from overcurrent. 

 Overcurrent Device Ampere Ratings. Overcurrent protective devices, where 
required, shall be rated in accordance with Article 240 and the rating provided on 
systems serving the ESS, and shall be not less than 125 percent of the maximum 
currents calculated in 706.10(A). 

 Direct Current Rating.  Overcurrent devices, either fuses or circuit breakers, used in 
any dc portion of an ESS shall be listed and shall have the appropriate voltage, 
current and interrupt ratings. 

 Prime Movers. Overcurrent protection shall not be required for conductors from an 
ESS with a nominal voltage of 50 volts or less if these conductors provide power for 
starting, ignition, or control of prime movers. Section 300.3 shall not apply to these 
conductors. 



What’s in Article 706?
Part II – Circuit Requirements   

706.21 Overcurrent protection.
 Current limiting. A listed, current-limiting, overcurrent device shall be 

installed in each circuit adjacent to the ESS where the available short-
circuit current from an energy storage device exceeds the interrupting or 
withstand ratings of other equipment in the circuit .  

 Fuses. Means shall be provided to disconnect any fuses associated with 
ESS equipment and components when the fuse is energized from both 
directions and is accessible to other than qualified persons. Switches, 
pullouts, or similar devices that are rated for the application shall be 
permitted to serve as a means to disconnect fuses from all sources of 
supply.



What’s in Article 706?
Part II – Circuit Requirements   

706.22 Wiring from and equipment supplied by energy storage systems. 
Wiring and equipment supplied from ESS(s) and system components shall be 
subject to the applicable provisions of this Code applying to wiring and equipment 
operating at the same voltage, unless otherwise permitted by this Article. 



What’s in Article 706?
Part II – Circuit Requirements   
706.23 Charge Control
 General. Provisions shall be provided to control the charging process of the 

ESS.  All adjustable means for control of the charging process shall be 
accessible only to qualified persons. 

 Diversion charge controller. 
 Sole Means of Regulating Charging.
 Circuits with Diversion Charge Controller and Diversion Load.
 Energy Storage Systems Using Utility-Interactive Inverters.

 Charge controllers and DC converters. When charge controllers and other 
dc power converters that increase or decrease the output current or output 
voltage with respect to the input current or input voltage are installed the 
ampacity of the conductors in output circuits shall be based on the maximum 
rated continuous output current of the charge controller or converter for the 
selected output voltage range, and the voltage rating of the output circuits 
shall be based on the maximum voltage output of the charge controller or 
converter for the selected output voltage range.



What’s in Article 706?
Part III – Electrochemical Energy Storage 
Systems   
Part III of this article applies to ESS(s) that are comprised of sealed and non-
sealed cells or batteries or system modules that are comprised of multiple sealed 
cells or batteries.  

706.30 Installation of batteries. Storage batteries associated with an ESS shall 
be installed in accordance with the provisions this Article.
 Dwelling Units. 
 Storage system nonconductive cases and conductive racks. 
 Disconnection of Series Battery Circuits. 
 Storage system maintenance disconnecting means. 
 Storage systems of more than 100 volts. 



What’s in Article 706?
Part III – Electrochemical Energy Storage 
Systems   
706.31 Battery and cell terminations. 
 Corrosion Prevention. 
 Intercell and Intertier Conductors and Connections.
 Battery Terminals.

706.32 Battery interconnections.

706.33 Accessibility.

706.34 Battery Locations.
 Live Parts.
 Top Terminal Batteries.
 Gas piping.



What’s in Article 706?
Part III – Electrochemical Energy Storage 
Systems   
706.35 Vents.
 (A) Vented Cells.
 (B) Sealed Cells.



What’s in Article 706?
Part IV – Flowing Electrolyte Energy Storage 
Systems 
The provisions Part IV apply to ESS(s) composed of or containing flowing 
electrolyte batteries.

706.40 General. All electrical connections to and from the system and system 
components shall be in accordance with the applicable provisions of Article 692.  
The system and system components shall also meet the provisions of parts I and 
II of this article.  Unless otherwise directed by this article, flowing electrolyte ESS 
shall comply with the applicable provisions of Article 692.

706.41 Electrolyte Classification. 

706.42 Electrolyte Containment. 

706.43 Flow controls. 

706.44 Pumps and other fluid handling equipment. 



What’s in Article 706?
Part V – Kinetic Energy Storage Systems
The provisions of Part V apply to ESS(s) composed of or containing kinetic 
devices intended to store energy mechanically and when there is a demand for 
electrical power to use the stored energy to generate the needed power.

706.50 General. All electrical connections to and from the system and system 
components shall be in accordance with the applicable provisions of this code.  
Unless otherwise directed by this article, kinetic ESS shall comply with the 
applicable provisions of Part III of Article 705.

Informational Note: The energy storage device itself can be considered similar to 
a generator as covered in Article 445, with respect to the inputs to and outputs 
from the system. 
•



CMP Voting  

• 15 affirmative all
• 3 affirmative w/comment
• 1 negative w/comment
• Negative comment:

 Brady, Brian B.  (M-Cummins Power Generation) We do not see a clear 
constructive need for an entirely new article on Energy Storage Systems. In its 
present form it appears be substantially a rehash of content already addressed in 
other existing articles of the Code. Battery systems have their own article which 
was debated earlier in the CMP meetings before this was brought before the Panel. 
Flow battery installations are already covered with other fuel cells and addressed 
by another CMP and flywheel systems should be addressed by adding whatever 
additional requirements that are need into Art 455. We feel that having duplicate 
requirements for these types of equipment in different Articles under different CMP 
will lead to confusion, duplicated efforts and conflicting interpretations.



Article 712 Direct Current Microgrids

• Direct current power distribution system consisting of one 
or more interconnected dc power sources, dc-dc 
converters, dc loads, and ac loads powered by dc-ac 
inverters.

• DC power sources to direct current loads such as LED 
lighting, communications equipment, computers & 
servers, variable-speed motor drives, HVAC equipment, 
etc. 



Article 712 Direct Current Microgrids



Article 712 Direct Current Microgrids



Why Article 712?

• Public Input developed by the NEC CC Direct-Current Task Group 

• Microgrid Sub-group chaired by Robert Wills, Intergrid, LLC

• Powering utilization equipment directly from dc sources  without 
intervening dc-ac and ac-dc conversion steps, leads to higher 
efficiencies and potentially smaller and lower-cost equipment than ac-
coupled methods

• Need for higher efficiency in telecom and data centers has driven 
implementation of dc microgrids in hundreds of data centers around 
the world. Worldwide, data centers use about 30 GW of electrical 
power, with the USA using about 10 GW

• US and international community developing standards for dc 
microgrids for data centers. 

•



Why Article 712?

• DC microgrids with energy storage offer inherent resilience and 
security from failure of primary power sources

• Simpler interconnection of power sources than ac microgrids, no 
synchronization equipment needed

• DC microgrids viewed as a return to the time of Thomas Edison when 
dc distribution was the norm 

• Modern applications are driven by
 the ability to transform dc power using power electronics, 
 the availability of reliable dc energy storage systems, and 
 the low cost and simplicity of on-site dc solar electricity generation.



Why Article 712?

• DC microgrids also being implemented in government, academic and 
commercial test sites. Examples include:

 The EPRI/LBNL Research Institute test bed (Livermore CA).
 The Duke Energy data center (Charlotte NC)
 Calit2 – UC San Diego.
 Ford Michigan assembly plant (whole building dc microgrid)
 Intel Rio Rancho campus (Intel Research Labs, New Mexico)
 The NextEnergy Center (Detroit Michigan – Nextek Power Systems)
 Fort Belvoir DC Microgrid (Alexandria, VA)
 Jail in Alameda, CA has microgrid that integrates power from PV, fuel cells, wind 

turbines and diesel generators.



Why Article 712?

• Basic requirements for wiring methods, overcurrent protection and 
grounding are specified in other parts of the Code, but

• Existing requirements do not address all of the issues created by 
interconnecting dc multiple sources and dc loads

• New article important first step, and place-holder for future 
requirements in this rapidly developing area

• First international conference on DC microgrids will be hosted by the 
IEEE in Atlanta in June 2015



Why Article 712?

• Key issues addressed in Article 712:
 Higher arcing capability of dc. To prevent arcs and high fault current this 

leads to the use of:
• Ungrounded reference-, and resistively-grounded systems
• Ground-fault and arc-fault detection and rapid de-energization on fault 

detection.
 Use of multi-pole circuit breakers for 2 wire utilization circuits.
 In ungrounded dc systems OCPD will not open under a single equipment 

ground fault requiring additional ground-fault detection equipment
 DC breakers and switchgear are often “uni-directional” due to the use of 

permanent magnets to extinguish arcs, or semiconductor switches.
 DC circuit have polarity, not phases.



Why Article 712?

• Key issues addressed in Article 712:
 Hybrid breakers and switches include semiconductor elements.
 Ground fault detection; safe working requirements
 Arc-fault detection
 Residual current circuit protection (RCD) 
 The need for fast acting circuit protection
 The need for circuit coordination and overall system control.
 Means of de-energizing dc microgrids for service or building emergencies



Why Article 712?



Why Article 712?



Why Article 712?

I knew you would finally 
come around on dc!



What’s in Article 712?  

• Parts
 I – General
 II – Circuit Requirements
 III – Disconnecting Means
 IV – Wiring Methods
 V – Grounding
 VI – Marking
 VII – Systems with Multiple Sources
 VIII – ?
 IX – Systems over 1000 V



What’s in Article 712?
Part I – General   

712.1 Scope
This article applies to direct current microgrids.

712.2 Definitions

Direct Current Microgrid (DC Microgrid).  
• Power distribution system consisting of one or more interconnected dc power 

sources, dc-dc converters, dc loads, and ac loads powered by dc-ac inverters. 
• Typically not directly connected to a primary source of electricity, but some dc 

microgrids interconnect via one or more ac-dc converters or bidirectional 
inverters.



What’s in Article 712?
Part I – General  

• Additional Definitions in 712.2:
 Grounded Two-Wire DC System
 Grounded Three-Wire DC System
 Nominal Voltage
 Reference-Grounded DC System
 Resistively-Grounded DC System
 Ungrounded DC System



What’s in Article 712?
Part I – General  

712.3 Other Articles
Wherever the requirements of other articles of this Code and Article 712 differ, 
the requirements of Article 712 shall apply.

712.4 Labeling and Listing
Any equipment used in a direct-current micro-grid shall be listed or labeled for dc 
use and for the purpose.



What’s in Article 712?
Part II – Circuit Requirements  

712.25 Identification of Circuit Conductors.
(A) Circuit conductors in dc microgrids shall be identified according to the 

requirements of 210.5(C)(2) for branch circuits and 215.12(C)(2) for feeders.
(B) Ungrounded conductors of 6 AWG or smaller shall be permitted to be 

identified by polarity at all termination, connection, and splice points by 
marking tape, tagging, or other approved means.

712.30 System Voltage
The system voltage of a dc microgrid shall be defined as follows:
(A) the nominal voltage to ground for solidly-grounded systems
(B) the nominal voltage to ground for reference-grounded systems where all 

conductors are disconnected from power sources when the reference ground 
is in the high-impedance, faulted state.

(C) the highest nominal voltage between conductors for all other systems.



What’s in Article 712?
Part III – Disconnecting Means  

712.35  Disconnection of Ungrounded Conductors
In solidly-grounded two and three-wire systems, disconnecting means, 
overcurrent devices and protective devices such as ground-fault detectors and 
arc-fault detectors shall open all ungrounded conductors. In ungrounded, 
resistively-grounded and reference-grounded systems, such devices shall open 
all current-carrying conductors.

712.37  Directional Current Devices.
Disconnecting means, protective and overcurrent devices that are designed for 
use in a single current direction shall only be used in the designated current 
direction. 

Informational Note: Examples of directional current devices are magnetically-
quenched contactors, and semiconductor switches in overcurrent devices.



What’s in Article 712?
Part IV – Wiring Methods  

712.40  Wiring Methods.
(A) Wiring methods for dc microgrids shall comply with the requirements of 210.5 

for branch circuits and 215.12 for feeders.

(B) Ungrounded conductors of 6 AWG or smaller shall be permitted to be 
identified by polarity at all termination, connection, and splice points by 
marking tape, tagging, or other approved means.



What’s in Article 712?
Part V – Grounding  

712.52  System Grounding
(A) Direct-current microgrids shall be grounded in accordance with 250.162.
(B) DC microgrids operating at voltages greater than 300 Vdc shall be reference-

grounded or resistively-grounded.

712.55  Ground Fault Protection of Equipment.
(A) DC microgrids operating at greater than 60 Vdc shall have ground fault 
protection that:
 Detects the fault
 Indicates that a fault has occurred, and
 For solidly-grounded and reference-grounded systems, disconnects power 

from the faulted equipment.

(B) Ground fault equipment shall comply with 250.167



What’s in Article 712?
Part V – Grounding  

712.57  Arc Fault Protection.
DC microgrids with a system voltage of greater than 60V shall be required to 
have arc fault protection for utilitization circuits. Arc fault protection equipment 
shall be identified and listed for the purpose.

Informational Note: 90.4 applies when suitable equipment for arc fault protection 
is not available.



What’s in Article 712?
Part VI – Marking  

712.62  Panelboards.
Panelboards in dc microgrid systems shall be marked in accordance with 408.3.

712.64  Directory
A permanent plaque or directory, denoting all electric power sources in the dc 
microgrid shall be installed at all electric power production locations.
Exception: Installations with large numbers of power sources shall be permitted 
to be designated by groups.



What’s in Article 712?
Part VII – Systems with Multiple Sources  

712.72 Interrupting and Short-Circuit Current Rating
Consideration shall be given to the contribution of fault currents from all 
interconnected power sources for the interrupting and short-circuit current ratings 
of equipment in dc microgrid systems. Circuit protection devices used within a dc 
microgrid shall have a rated interrupting capacity greater than the available fault 
current at the device location.



What’s in Article 712?
Part IX – Systems over 1000 V  

712.80 General
Systems with a maximum voltage between conductors of over 1000 volts dc shall 
comply with Article 490 and other requirements applicable to installations rated 
over 1000 volts.



CMP Voting  

• 15 affirmative all
• 2 affirmative w/comment
• 2 negative w/comment
• Negative comments:

 Brady, Brian B.  (M-Cummins Power Generation) We do not see a clear 
constructive need for an entirely new article on separately derived and/or locally 
powered DC systems in its present form.

 Savage, Sr., Michael L. (E-City of Rio Rancho, NM)  I believe the requirements of 
this proposed Section are properly addressed/incorporated into the NEC in Articles 
480, 690, 692 and 705. As it was discussed many times in Committee, the user of 
the code is expected to have the knowledge to navigate through the code for the 
installation at hand. Additionally, "Chapters 1, 2, 3, and 4 apply generally; Chapters 
5, 6, and 7 apply to special occupancies, special equipment, or other special 
conditions. These latter chapters supplement or modify the general rules. Chapters 
1 through 4 apply except as amended by Chapters 5, 6, and 7 for the particular 
conditions." Therefore the Section is unnecessary and needs to be stricken.



Thank You


