
OnOn--Road NEC 2014 ProposalsRoad NEC 2014 Proposals

Greg Nieminski
NEC Task Force
December 7, 2010



2011 NEC Change Proposal Results
11 Proposals Submitted
5 Proposals Accepted

625.2 – Added Electric Motorcycles
625.2 – Changed charging to power transfer for 
Connector
625.2 – Changed charging to power transfer for 
Inlet
625.2 – Changed EVSE  to transferring energy 
between the premise wiring and the EV
625.2 – Added Rechargeable Energy Storage 
System



2014 NEC Change Proposals
625.13 Electric Vehicle Supply Equipment

Clarify when cord-and-plug connection is 
permitted

Define Fixed EVSE (Equipment fastened in place) 
similar to 250.110
Fixed EVSE could meet requirements of 625.18, 
19, and 29 with either cord-and-plug or hard 
wiring.



2014 NEC Change Proposals
PEV Load Diversity

Demand Factors
Develop demand factors for multiple EVSE 
locations to account for load diversity.
Will require actual data to support 
recommendations.

Automated Load Control
Add new clause on automated load control for 
multiple EVSE locations.



2014 NEC Change Proposals
Vehicle to Grid Issues

Male Plug Blades Energized
Review 702 and 705 to see if changes are needed 
to 625.26.

Establish Neutral
Add isolation transformer requirement to establish 
neutral for vehicle to house when islanded from 
grid.



2014 NEC Change Proposals
DC Input to EVSE

Add option for EVSE to be powered from 
DC source

Eliminate extra conversion stage for premises 
with Photovoltaic System / Battery Storage



2014 NEC Change Proposals
625.25 Personnel Protection System

Add option to allow 1.5 meters between 
PPS and plug

PPS would have to be rated for drive over
Current requirement of 12 inches causes PPS to 
hang down which can result in damaged 
receptacles.



2014 NEC Change Proposals
625.29 (D) 4 Supply Circuits

Clarify outlet labeling requirements for 
ventilation

Shouldn’t be 625.15 (C) “Ventilation Required”



2014 NEC Change Proposals
Tables 625.29 (D1) and (D2)

Combined Tables 625.29 (D1) and (D2) 
into a single table with both m3/min and 
cfm data



2014 NEC Change Proposals
PEV Load Information

Add clause on PEV loads in Article 625 
and reference in Table 220.3
OR
Add 220.14 (M) on PEV loads

Consider adding to PEV loads to 
examples in Annex D



2014 NEC Change Proposals
625.17 Cable

Investigate removing EVSE cable 
requirements from 625 as they are 
covered in end product standard (UL)
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IEC Project Stages and Timetable for Standards Development.  

Project Stage 
Associated Document 

Name 
Abbreviation 

Minimum Timeline
(for comment 
and/or voting) 

Proposal stage  New Work Item Proposal  NP  3 months for voting

Preparatory stage  Working draft  WD 
12 months 
recommended 

Committee stage  Committee draft  CD 
2‐4 months for 
comment 

Enquiry stage  Enquiry draft  IEC/CDV 
5 months for 
comment and 
voting 

Approval stage 
Final Draft International 
Standard 

FDIS  2 months for voting

Publication stage  International Standard   IEC or ISO/IEC  1.5 months  
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IEC – High Voltage Shore Power Equipment 

International Electrotechnical Commission (IEC) Technical Committee No. 
18 

IEC TC18 MT26 ‐ IEC/ISO/IEEE 60092‐510 Electrical installations in ships ‐ 
Special Features ‐ High Voltage Shore Connection Systems (HVSC‐Systems) 

Last meeting November 2010 – Berlin, Germany  
 
Brian Sisco to report. 
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60092‐510 Status 

After final editing of the draft CDV by the three (3) joint committee 
convenors in December, document will be forwarded to the IEC for review 
and circulation as a CDV for 5 months.  If no negative votes are received the 
document will be circulated as a FDIS for two months followed by a 
published standard with a target date of the 3rd or 4th quarter of 2011 

The combined committee of experts are from: 

• IEC Project Team PT 60092‐510: High Voltage Shore Connection Systems   
(HVSC Systems) 

• International Organization for Standardization (ISO) Technical 
Committee ISO/TC 8, Ships and Marine Technology, Subcommittee SC 3, 
Piping and Machinery, Working group WG11: Cold Ironing 

• IEEE, PCIC Marine Industry Subcommittee, P1713 Electrical Shore‐to‐
Ship Connections WG 
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International Electrotechnical Commission (IEC) Sub‐Committee SC23H 

IEC 62613, Plugs, Socket‐Outlets, Ship Connectors And Ship Inlets For High‐
Voltage Shore Connection Systems, (HVSC‐Systems) 

IEC 62613 has been divided into two parts: 
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• Part 1: General requirements. Contains constructional and test 
requirements for both 7.2kV and 12 kV plugs, socket‐outlets 
(receptacles), connectors and ship inlets. Special requirements were 
developed to include: 

– non‐rewireable accessory ‐ accessory so constructed that the cable 
or wiring cannot be separated from the accessory without making it 
permanently useless 

– field‐rewireable accessory ‐ accessory so constructed that it can be 
rewired by skilled personnel as qualified by the manufacturer 

– non‐field‐rewireable accessory ‐accessory so constructed that it shall 
only be rewired by the manufacturer’s authorized personnel  
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Preliminary CDVs were completed in August but are still waiting for final 
engineering drawings from the manufacturers before the CDVs can be 
issued for comment and vote.  

Pending a positive vote to both the CDV and following FDIS, the Standard is 
expected to be published late in 2011. 



NREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.

National EV Permitting Project Update

National Renewable 
Energy Laboratory

Carl Rivkin, P.E.

Date December 7, 2010



National Renewable Energy Laboratory                            Innovation for Our Energy Future

The EV Charging Station Project Background

•Started with a request to the Vehicle Technologies program manager from the Grid 
Interaction Technical Team (GITT)

•GITT requested that the DOE assist in developing streamlined permitting 
procedures

•The request was quite extensive and included data base development to assist 
jurisdictions as well as outreach to distribute information on EVs and EV charging

•The permit template portion of the request was funded

•The permit template is a set of requirements that would likely apply in most 
jurisdictions and could be used as the basis for a generic permit

•Would apply to residential charging installations and would potentially eliminate the 
need for an inspection prior to operation



National Renewable Energy Laboratory                            Innovation for Our Energy Future

Draft Permit Contents

Permit is divided into 4
Sections:
1.Jurisdiction info
2.Code requirements
3.Certification statement
4.Checklist 



National Renewable Energy Laboratory                            Innovation for Our Energy Future

Permit Template



National Renewable Energy Laboratory                            Innovation for Our Energy Future

Permit Template



National Renewable Energy Laboratory                            Innovation for Our Energy Future

Permit Template



National Renewable Energy Laboratory                            Innovation for Our Energy Future

EV Permitting Project Update

Draft Permit template complete in FY10

Feedback from multiple jurisdictions indicates  that they see value in the permit template but 
are waiting to see the rate of permit applications submitted before taking action
In October NREL published a Request for Information (RIF) soliciting interested parties to work 
with NREL in implementing a streamlined permitting process for EV charging stations
Several jurisdictions and organizations responded including the following:

• Bay Area Air Quality Management District (BAAQMD)
• Monterrey Bay Electric Vehicle Alliance
• Utah Department of Environmental Quality
• Mecklenburg, NC Building Code Department
• Bay Area Climate Collaborative
• Duke Energy

NREL met with these interested parties and reviewed the permit template

They expressed an interest in NREL developing information that would put the permit 
template into context by providing information on EV charging and associated safety 
issues

NREL will work to develop this information and  work these or other jurisdictions can to 
streamline their EV charging station permitting process



National Renewable Energy Laboratory                            Innovation for Our Energy Future

Database

As project has progressed more interest in potential data 
base component has been expressed by interested parties, 
such a Boulder County, CO

Data base would coordinate the activities of  at least the 
following entities:

•Car dealer
•EV charging station installer
•Jurisdiction issuing permit for EV charging station
•Utility supplying charging station



National Renewable Energy Laboratory                            Innovation for Our Energy Future

Contextual Information

Several jurisdictions and organizations expressed an 
interest in providing information to put the permit template 
in context

This information would include:

– Explanations of what a PHEV is and how it is charged
– Basic safety information on vehicles and charging

The DOE AFDC web site contains information that may be 
useful



National Renewable Energy Laboratory                            Innovation for Our Energy Future

EV Permitting Project Update/AFDC web Site



National Renewable Energy Laboratory                            Innovation for Our Energy Future

EV Permitting Project Update/AFDC Web Site



National Renewable Energy Laboratory                            Innovation for Our Energy Future

EV Permitting Project Update/AFDC Web site



National Renewable Energy Laboratory                            Innovation for Our Energy Future

EV Permitting Project Update/AFDC Web Site



National Renewable Energy Laboratory                            Innovation for Our Energy Future

EV Permitting Project Update/AFDC Web Site



National Renewable Energy Laboratory                            Innovation for Our Energy Future

Conclusion

There is interest in using permit template

There is also interest in producing information that puts the 
permit template in a larger context

There is interest in a coordinating data base

NREL has as their FY11 task implementing the permit 
template or some other change that would streamline the 
EV charging station permitting process in three jurisdictions



December 7, 2010

Tim Rose

IEC 62196-3 Convenor



� March, 2010 a new work proposal was 

presented by Japan for DC Charging

� Plugs, Socket-Outlets, and Vehicle Couplers 

� Operating Voltages up to 1,000 V DC

� Rated Currents up to 400A DC

� Proposal was affirmed by vote in June, 2010

� First Project Team/Working Group meeting 

held September 28-29, 2010 in Osaka, Japan

2December 7, 2010 IWC - Tempe, AZ



� Working Draft proposed by Japan and comments 
submitted by the National Committees were reviewed

� Proposals from China, USA and Germany were also 
presented and discussed

� Consensus was reached to consider these three 
additional proposal as well as any other proposal 
submitted by January 14, 2011

� Relevant documents that are also being considered are 
IEC 62196-1, 61851-1 and 61851-23

3December 7, 2010 IWC - Tempe, AZ



USA Proposal Germany Proposal China Proposal

AC / DC Universal Type 1 AC / DC Universal Type 2 DC Type 1 DC Type 2

Corresponding to IEC 
62196-2, Type 2

Corresponding to IEC 
62196-2, Type 1

Japan Proposal



Working Draft

January 14, 2011 National Committee Proposals due

January 31, 2011 Circulation of WP for comments

February 28, 2011 NC comments on WD due

April 6-7, 2011 PT 62196-3 Meeting in USA 

CD
June, 2011 3-month period for comments

October, 2011 PT 62196-3 Meeting 

CDV

January, 2012 5-month period for voting and 

comments

June, 2012 PT 62196-3 Meeting 

FDIS August, 2012 2-month period for voting 

IS December, 2012 Publication of IS
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How Sustainable Planning Can Enable The Successful How Sustainable Planning Can Enable The Successful 
Deployment of Electric Vehicle NetworksDeployment of Electric Vehicle Networks

James AloisiJames Aloisi
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The 21st Century will, out of 
necessity, introduce 

fundamental, transformative 
changes to vehicular travel
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Challenge #1

Current Transportation 
Systems Cannot Scale 
To A World of 9 Billion 

People
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Challenge #2

Traffic Congestion 
and Air Pollution 

Increasingly Threaten 
Economic Growth 
and Prosperity By 
Diminishing Quality 

of Life



Challenge #3

Energy 
Dependence 
Threatens 

National Security 
and Prosperity
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Electric Vehicles Can Help Solve 
The Growing Mobility, Clean Air 
and Energy Security Challenges
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Edison’s great invention:  the practical 
incandescent bulb.

Edison’s great insight: building a power plant 
so people had the electricity needed to use 

the bulb. 
(With apologies to George Westinghouse )

!





‐‐ Or Or ‐‐

Chaos Is Multiplicity Without RhythmChaos Is Multiplicity Without Rhythm

M.C. EscherM.C. Escher
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“Those Who Cannot Remember The Past Are 
Condemned To Repeat It.” George Santayana 





Sustainable Planning: 
Leveraging Electric Vehicles to Spark 

Economic Growth and Prosperity

“Sustainable Planning Is An 
Investment 

in the Future.”
World Bank Report, Eco2Cities
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Planning Along A Time Line

– Promotion Period – next 1 to 2 years
– Near Term – next 5 years
– Long Term – next 10 -15 years
– Full Development – when the EV 

infrastructure is fully in place, what 
does the EV Network look like?
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Three Principles To GuideThree Principles To Guide
EV Planning: EV Planning: 

Access, Connectivity & Access, Connectivity & 
IntegrationIntegration



1.   Establishing Access to EV Charging 
infrastructure through deployment of an 
ample, equitable and strategic EV Charging 
Network.

2. Connecting EVs and the EV Charging Network 
into Smart Grid and Smarter Mobility Networks.

3. Integrating the EV Charging Network into a 
coherent transportation management plan and 
energy infrastructure plan, designed to enhance 
mobility, improve air quality and establish a 
more  sustainable energy supply system.





Charging Access Must Be Ample, 
Equitable and Strategic

• Amplemeans an EV Charging Infrastructure that 
satisfies demand and eases range anxiety.

• Equitablemeans that EV Charging Infrastructure is 
reasonably available (by location and cost) to any 
citizen who wishes to own an electric vehicle.

• Strategicmeans deploying an EV Network to 
encourage economic growth through improved 
mobility and co‐ordinated land use.



London’s Approach To Access 
In the UK, less than 40% of urban households 
have off‐street parking availability.

The London EV Network aims to ensure that 
no Londoner is more than one mile from a 
public charging point by 2015.

Any Londoner wishing to buy an EV should
have reasonable access to charging facilities.



Planning Helps Identify Households 
With Off‐Street Parking



Planning Helps Identify Where 
Potential Adopters of EVs Live.



Planning Enables Strategic Approaches To 
Locating EV Charging Stations



In Contrast . . .
The  Sacramento California regional light rail system 
is a 37.5‐mile line, which links both the eastern and 
northeastern suburbs with Downtown and South 
Sacramento. It carries 55,000 passengers on a 
typical weekday.  But . . .

In Sacramento California, you can find a charging 
station at Herb’s Car Wash, but you won’t find one 
at any of the 18 parking lots that provide nearly 8 
thousand parking spaces for daily commuters.
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Connectivity



The City of the Future is a Smart City

• Using technology to perform asset 
management throughout life cycle of assets

• Using Traffic Management Centers as an 
effective mobility, revenue collection, 
incident management and safety tool.

• Offering citizens unprecedented information 
enabling real‐time choices.



Planning Enables A Functional Smart Grid That 
Enhances The Value Proposition For Consumers 

and Utilities

26

• Point of sale for EV 
Charging Stations

• Customer Convenience:  
Location and Type

• Data Recovery & Analytics

• Managing Impacts to Grid

• V2G; a new interactive 
paradigm



Integration



The Transition To Electric Vehicles Is 
About More Than Just Switching Out 

Technology



Electric Vehicles Deployed Without 
Proper Planning:

(It isn’t pretty)

Traffic Congestion

Before EVs

Traffic Congestion

After EVs



Electric Vehicle Deployment Needs To 
Be Planned As Part of an Interactive 

System
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How can we use 
predictions of future 
traffic and growth 
patterns to roll out 
the EV charging 
infrastructure?  

Will Battery Swapping 
Stations Be Used 
Primarily for Fleet and 
Public Vehicles?



How do EV charge and swap 
locations serve existing 
economic development 
patterns, and impact 
planned or predicted future 
patterns?

How do we ensure that EV 
charging locations will be located 
and managed in such a way as to 
improve mobility, enable locally‐
driven land use choices, and 
enhance the public realm?



Electric Vehicles Can Be The Catalyst For:

▪ Modal Shift

▪ Creation of Mobility Hubs

▪ Encouraging Smart Location Decisions

▪ Improving Land Use & Public Realm

▪ Facilitating a more sustainable energy supply 

system
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The Future Is In Our Control If
We Can Connect The Dots



Gery Kissel 
SAE J1772™ Task Force Lead 

December 7, 2010 



 Charging Configurations and Ratings 

 Document Status 
◦ Coupler Compatibility Testing 

◦ Revision Plan 

 Charge Coupler Strategy 

 DC Fast Charge Standardization 
◦ DC Fast Charge Coupler Summary 

◦ Hybrid Coupler Design Status 

 China Standards 



Charging Configurations and 
Ratings 



 AC L1: 120V AC single phase 
◦ Configuration current 12, 16 amp 

◦ Configuration power 1.44, 1.92kw 

 AC L2: 240V AC single phase 
◦ Rated Current ≤ 80 amp 

◦ Rated Power ≤ 19.2kw 

 AC L3:TBD 
◦ AC single or 3φ ? 

 DC L1: 200 – 450V DC 
◦ Rated Current ≤ 80 amp 
◦ Rated Power ≤ 19.2kw 

 DC L2: 200 – 450V DC 
◦ Rated Current ≤ 200 amp 
◦ Rated Power ≤ 90kw 

 DC L3: TBD 
◦ 200 – 600V DC ? 
◦ Rated Current ≤ 400 amp? 
◦ Rated Power ≤ 240kw? 

Voltages are nominal configuration operating voltages, 

not coupler rating. 

Rated power is at nominal configuration operating voltage 

and coupler rated current. 



Document Status 



 Testing to be conducted by the 
manufacturers 

 Coupler samples will be exchanged 

 Participating manufacturers will provide inlets 

 Inlets to be equipped with thermocouples for 
temperature measurements during electrical 
tests 

 Test criteria developed and agreed to 

 Results to be consolidate and summary 
presented to SAE Task Force 







 After “Fit-up” testing all suppliers except 
REMA and Yazaki backed out of remaining 
tests 

 Testing estimated to be complete end of 
January 2011 



 Since January release, implementation of the 
standard and development of EVSE 
compatibility test plan has identified areas 
needing correction / clarification 

 Sub-workgroup will be organized and meet 
via WebEx 

 Workgroup will edit/revise document and 
present results to Task Force 

 Draft document will be surveyed for a 
minimum of 2 weeks 

 Targeted publication, 1Q11 

 



 Revision to include: 
◦ Editorial corrections 

◦ Technical corrections 

◦ Charging configurations and ratings definitions 

◦ EVSE compatibility test (new Appendix) 

◦ DC L1 charging 

 Requires concurrent approval of SAE J2847/2 and 
successful demonstration of system 

 

 



Charge Coupler Strategy 



 PHEV / EREV –C1 coupler as standard 
◦ AC L1 & L2, DC L1 
◦ Largest vehicle volume (90%?), smallest inlet 
◦ Coupler C2 as option 

 BEVs - C2 “Hybrid” coupler as standard 
◦ Single vehicle charge inlet for AC L1 & L2, DC L1 & 

L2 
◦ Coupler C3 as option 

 Commercial / Fleet Vehicles –C3 coupler as 
standard 
◦ AC L3, DC L3 
◦ Optional for BEVs 



C1:  AC L1 & L2, DC L1 

C2 “Hybrid Inlet”: 

AC L1 & L2, DC L1 & L2 



C3 TBD: AC L3 & DC L3 



DC Fast Charge 
Standardization 



DC Connector:  

IEC 62196-3 

EU 

DC Connector:  

SAE J1772™ 

NA 

DC Connector:  

CHADEMO 

Japan 

DC Connector:  

China 

Working to harmonize: 

•Type 1 or Type 2 “core”, adding DC contacts 

•DC contact location and other physical features 

are common 

•Common control signals 



 IEC 62196-3 and SAE J1772™ Have Common 
Control Signals and Overall Physical Shape 

 

 Japan CHADEMO Has Unique Control Signals 
and Unique Overall Physical Shape 

 

 China Standard Has Unique Control Signals 
and Unique Overall Physical Shape 

 



“Hybrid” Coupler Design 

 Working with CARMEQ (Audi, BMW, Daimler, 
Porsche, Volkswagen) to provide Working Draft 
(WD) of IEC 62196-3 and related documents by 
January 15, 2011 

 Combine AC L1, L2 and DC L1, L2 in one coupler. 

 Add DC pins, 200 amp capacity 

 Provide provision for 2 optional data pins (plan to 
remove once communications strategy is 
resolved) 

 Reuse ground, control pilot and proximity circuit 
pins from AC L1, L2 

 



 Working Draft (WD) will include use of either 
IEC Type 1 (SAE J1772™) or Type 2 
(Mennekes) “core” 

 DC and communication pins as well as other 
necessary feature locations will be 
harmonized 

 Strategy maximizes commonality between 
SAE and IEC DC L2 hybrid couplers  





Mechanical Assist Lever  

User applied force mating and un-mating is 

approximately 55N, including sealing of DC pins  
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Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul

1 Concept

1.1 Concept Design

1.2 Concept Go/No-Go Decision M  

2 Concept Realization & Prototype

2.1 Detail Design & Engineering

2.2a Preliminary dFMEA

2.2b dFMEA

2.3 Design Review M

2.4 Prototype Build

2.5 Concept Validation Testing

2.6 UL Preview (Prel. Investigation) M

2.7a pFMEA, Phase 1

2.7b pFMEA, Phase 2

2.8 Phase 2 Meeting - Go/No-Go M

3 Pre-Production

3.1 Produce Low-Volume Tooling

3.2 Assemble Prototypes

3.3 Deliver Prototypes

3.4 UL Preliminary Investigation

3.5 Functional Evaluations

3.6 Compliance Testing

3.7 Phase 3 Project Review Meeting  M

7 PPAP Run with Low-Volume tooling

7.1 PPAP Confirmation M

8 SOP with Low-Volume tooling

9 Customer Shipments

10 Field Demo, Test, Evaluate, Controls Refinement

11 Eval J1772 System vs. TEPCO/JARI & Others

12 Finalize Standards (inc J2836/x, J2847/x)

13.1 Hybrid Committee Level Ballot

13.2 Motor Vehicle Council Ballot

13.3 Publish

2010 2011

Tasks

2012



China Standards 







 China draft AC charging standards charge 
coupler and electrical interfaces do not 
harmonize with SAE or IEC 

 China issued a request for comment on 3 of their 
EV charging standards in November 
◦ Part 1 – General Requirements 
◦ Part 2 – AC Coupler Requirements 
◦ Part 3 – DC Coupler Requirements 

 Comments were due November 26, 2010 

 OEMs submitted their own technical comments 

 To prevent redundant comments, SAE submitted 
high level comments requesting China harmonize 
AC single phase charging with SAE J1772™ and 
IEC 6296-2 Type 2 

 

 

 



For more information, visit: 

www.EVSafetyTraining.org



NFPA NFPA Mission: 

Reduce the worldwide burden of fire and 
other hazards on the quality of life by 

providing and advocating ...

• Consensus codes & standards
• Research
• Training and
• Education



Private, Not-for-Profit Organization

Founded in 1896
Voluntary codes and standards organization
ANSI accredited standards developer
73,000 members in 120 countries
300 staff
Headquarters  in Quincy, MA
10 Regional offices U.S. and Canada
3 International offices



AEBO Aviation BFSSystems Education Electrical

IFMAFS&Tech Ed
Fire Service Health Care Industrial

Latin Am Metro ChiefsLodging Rail Research Wildland



275  codes and standards
Developed by approximately 200 technical committees
Populated by ~7000 TC volunteers
NFPA documents often used in regulations
Essentials of the NFPA system

• Due process – rules, oversight 
• Openness & transparency - accessible
• Lack of dominance – balance, consensus

Seek balance between:
• Acceptable risk
• Commitment of resources



HHS, GSA, OSHA - Life Safety Code®

EPA, DOT - Hazardous Materials

FAA - Aviation Facilities

MSHA - Mining

DOE - Nuclear Facilities

Coast Guard, OSHA - Marine

OSHA, CPSC - National Electrical Code®

FEMA – Emergency Management

DOD – Various



• Codes & Standards – fire safety, life safety, electrical 
safety, building safety, hazardous  materials, emergency 
response, and premises security

• Research – data collection and analysis, incident 
investigations, human behavior, research foundation

• Professional Development – training , videos, personnel, 
certification

• Public Education – injury prevention

• Advocacy – public safety beyond standards



• Publications

• NFPA Conference and Exposition

• Seminars and workshops

• Public education and safety information

• Fire Protection Research Foundation

• One-Stop Data Shop

• Morgan Technical Library

• Advisory services

• Website:  www.nfpa.org



• NFPA 470 Series:
Competence of Responders to Haz Mat/WMD Incidents

• NFPA 921:
Fire Investigations

• NFPA 1000 Series:
Emergency Responder Professional Qualifications

• NFPA 1500 Series:
Occupational Safety and Health Standards for Fire Fighters

• NFPA 1600 Series:
Emergency Planning and Response including NFPA 1670,  
Standard for Technical Rescue Incidents



NFPA 70®, NATIONAL ELECTRICAL CODE® (NEC®)

Article 625:  Electric Vehicle Charging Stations

Article 626:  Electrified Truck Parking Spaces

Article 220:  Residential power consumption 
calculations

Related Activities: 

Solar Photovoltaic Systems 

Fuel Cell Technology 

Smart Grid Technology



Fire Fighter Safety & Emergency Response for EVs & HEVs
Project Goal: To assemble and widely disseminate best practice tactical 

information for fire fighters and fire ground incident commanders to 
assist in their decision making process when responding to 
emergency events involving alt-energy applications.

Project Vehicle Scope: EVs, BEVs, HEVs, PHEVs, NEVs – focus on 4 wheel 
passenger vehicle events on roadways or at structures.

Report posted on    www.nfpa.org/foundation





Implement a comprehensive Emergency Responder 
Training Program for Advanced Electric Drive Vehicles to 
keep our first responders prepared and the public safe. 

Reach 1.1 million fire service members & D.O.D.

Offer courses to EMS and Law Enforcement.

Develop NFPA Emergency Responder Web Portal
for all EV safety training and info.

Develop awareness for Public on EV Safety.

Objective



International Association of Fire Fighters (IAFF)
International Association of Fire Chiefs (IAFC)
National Volunteer Fire Council (NVFC)
International Fire Marshals Association (IFMA)
National Association of State Fire Marshals (NASFM)
Metropolitan Fire Chiefs
U.S. Fire Administration (USFA)
North American Fire Training Directors (NAFTD)

Alliance of Automobile Manufactures (AAM)
Association of International Automobile Manufactures (AIAM)
Auto Manufacturers

National Renewable Energy Lab (NREL) – Tech Questions & Trends
State Farm Insurance – Safety Issues, Crash Test Results
National Highway Traffic and Safety Association (NHTSA) – Stats, Tests

Fire Service Technical 
Committee: assisting with 
needs assessment & 
direction for training 
development

EV ERGs, No‐Cut 
Graphics, Power 
Down Sequences



Plug in Hybrids Electric Hybrids







Standards for Fire Service
• NFPA 1500:  Occupational Safety & Health Standards for Fire Fighters
• NFPA 1001:  Fire Fighter Professional Qualifications Series
• NFPA 1600:  Disaster Planning and Emergency Preparedness
• NFPA 472:    Competence of Responders to Hazardous 

Materials/Weapons of Mass Destruction Incidents
• NFPA 1670:  Standards for Technical Rescue Incidents
• NFPA 921:    Fire Investigation

National Electric Code
• Article 625:   Electric Vehicle Charging Stations
• Article 626:   Electrified Truck Parking Spaces
• Article 220:   Residential power consumption and how EV charging                         

infrastructure  will effect power consumption and      
emergency responders

• Related Activities: Photovoltaic Cells; Fuel Cell Tech; Smart Grid Tech



Develop E‐Learning  (ATEC)

Develop Flagship Training Program

Fire Service Focus Groups
Communication Branding

Media Development (Accident Scenarios)

U.S. EV Safety Web Portal Development

Hire SME Advisory & Review Panel

Develop Content & Curriculum (ATEC)

Emergency Field Guide Development

Hire Communications Firm (FH) 

Exec Fire Service Tech Panel Meetings

Develop E‐Learning Course 

Begin Communications Campaign 

20
10

Q2

Q4

Approach

Q3



Distribution Plan Execution

Communications Campaign ‐ High Gear 

Final Walkthrough of Training w/SMEs

Training/Train the Trainer Product Release

EV Emergency Field Guide Complete 

Flagship Training Courses Completed

Develop Distribution Plan

Develop Webinars: ‘Ask the Experts’

Web Portal Completed
Hire Webinar Provider

GM First Responder Content on Portal

Develop Train‐the‐Trainer Toolkit

20
10

Approach

Q4

Q1
20
11

Q2















• Boron Infused Steel Safety Cage
• 400 lb Lithium Ion T cell battery / 360 volts / 111 Kw
• Knee & Roof Rail Airbags







Classroom Course      
Curricula

Train‐the‐Trainer / Kit

National Fire 
Academy

State Fire Academies,  
University & Local Colleges

EFR Training 
Organizations & 
Institutions

30,000
Fire Depts.

CBT Webinars

EV Safety Web Portal

Fire Fighters Law EnforcementEMS

Next Steps

SMEsFire Svc 
Ed Org

Fire Svc Input / Focus Groups



Infrastructure Discussion

What should be the cost of EVSE install for 
different infrastructure types



Overview

• Residential
– Garage/carport
– Off‐street
– On‐street

• Workplace
– Off‐street
– On‐street

• Commercial
– Off‐street
– On‐street

• Critical charging



Residential charging tree

• There is one of these for PHEV10, PHEV40, and EV100
• The blue boxes change depending on vehicle type
• The tan boxes are characteristics of the built environment 
• Off‐street is the same as garage/carport

Parking type Need level 2?

Need level 2?

On‐street cost

Garage/
carport

Off‐street

On‐street

Have outlet?
No Yes

No
L1 garage cost

No cost

Have outlet?
Yes

No
L2 garage cost

L2 prewire 
cost

Yes



Workplace charging tree

• Workplace only has two parking types; off‐street and on‐street

• Only some vehicles need workplace charging

Parking type Need level 2?

On‐street cost

Off‐street

On‐street

Have outlet?
No Yes

No
L1 commercial 
cost

No cost

Have outlet?
Yes

No

L2 off‐street 
cost

L2 prewire off‐
street cost

Yes



Commercial charging tree

• Commercial is the same as workplace
• The costs (green) are the same in both cases
• The need for charging, the need for Level 2, and the mix of parking and outlet types are different

Parking type Need level 2?

On‐street cost

Off‐street

On‐street

Have outlet?
No Yes

No
L1 commercial 
cost

No cost

Have outlet?
Yes

No

L2 off‐street 
cost

L2 prewire off‐
street cost

Yes



Critical charging

• Major highways are covered, with an EVSE spaced every 10 miles
• Costs are independent of the number of vehicles



Need Input of Infrastructure Cost

• Looking for average costs

• Interested in both numbers and qualitative 
assessments

• ‘2010’ is the near future, not necessarily the 
next month



Level 1 garage/carport installation

• This is a standard wall plug

2010 2015 beyond
Labor $300 $300 $300
EVSE $0 $0 $0
Non‐EVSE materials $131 $131 $131
Permits $85 $85 $85
Administrative costs $77 $77 $77
Total $593 $593 $593



Level 2 garage/carport installation

• This is a ‘typical’ EVSE installation

2010 2015 beyond
Labor $455 $455 $455
EVSE $490 $350 $300
Non‐EVSE materials $470 $470 $470
Permits $155 $155 $155
Administrative costs $236 $215 $207
Total $1,806 $1,645 $1,587



Level 2 garage/carport installation 
with prewiring

• Are there other costs we’re not considering?

• Will customers just take the unit home and 
plug it in?

2010 2015 beyond
Labor $0 $0 $0
EVSE $490 $350 $300
Non‐EVSE materials $0 $0 $0
Permits $0 $0 $0
Administrative costs $74 $53 $45
Total $564 $403 $345



Level 1 residential parking lot 
installation (5 charger group)

• Will parking lot installations happen without 
an EVSE?

• If an EVSE is needed, is Level 1 even relevant?

2010 2015 beyond
Labor $1,200 $1,200 $1,200
EVSE $0 $0 $0
Non‐EVSE materials $516 $516 $516
Permits $155 $155 $155
Signage $350 $350 $350
Administrative costs $333 $333 $333
Total $2,554 $2,554 $2,554
Per charger cost $511 $511 $511



Level 2 residential parking lot 
installation (5 charger group)

• Is the EVSE too cheap?

• Is 5 chargers the ‘right’ size install size?

2010 2015 beyond
Labor $1,400 $1,400 $1,400
EVSEs (per charger) $600 $500 $400
Non‐EVSE materials $696 $696 $696
Permits $165 $165 $165
Signage $350 $350 $350
Administrative costs $842 $767 $692
Total $6,453 $5,878 $5,303
Per charger cost $1,291 $1,176 $1,061



Level 2 commercial parking lot 
installation (10 charger group)

• Is 10 chargers the ‘right’ size install size?

2010 2015 beyond
Labor $3,400 $3,400 $3,400
EVSEs (per charger) $850 $700 $600
Non‐EVSE materials $3,899 $3,899 $3,899
Permits $700 $700 $700
Signage $350 $350 $350
Administrative costs $2,527 $2,302 $2,152
Total $19,376 $17,651 $16,501
Per charger cost $1,938 $1,765 $1,650



Level 2 on‐street parking installation 
(10 charger group)

• Are there cost reductions for on‐street 
parking?

2010 2015 beyond
Labor $7,000 $7,000 $7,000
EVSEs (per charger) $1,500 $1,500 $1,500
Non‐EVSE materials $3,000 $3,000 $3,000
Permits $500 $500 $500
Signage $350 $350 $350
Administrative costs $3,878 $3,878 $3,878
Total $29,728 $29,728 $29,728
Per charger cost $2,973 $2,973 $2,973



Fast charger

• The current charger cost is an average of some quotes (~$35k) and 
Nissan’s stated price (+17k)

• Installation cost is based on an actual installation
• Does not include upstream upgrades ($10k in transformer + 

installation)

2010 2015 beyond
Fast charger unit cost $25,000 $15,000 $10,000
Fast charger installation cost $15,000 $15,000 $10,000
Total $40,000 $30,000 $20,000
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