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WORKSHOP ON
EMERGENCY RESPONDER
PERSONAL PROTECTIVE EQUIPMENT (PPE)
FOR HYBRID AND ELECTRIC VEHICLES

TUESDAY 1 MAY 2012
QUINCY, MASSACHUSETTS

Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles

1) Review of Workshop
Goals, Objectives, and Deliverables

\ MFPA Headquarters \
One Batterymarch Park
A Quincy, MA USA )
NFPA NFPA

Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles

* Goal: Develop guiding principles and recommended
action steps for minimizing the risk to emergency
responders due to hazards involving electrically
energized equipment in EVs.

* Objectives:
= Summarize and document emergency responder tasks, PPE

(both electrical and FF/rescue), electrical hazards, available
guidance

— |ldentify hazards of interest;
— Analyze risk of identified hazards, and clarify priorities;
— Establish guiding principles and recommended action steps.

Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles
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Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles
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Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles
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Figure A(1):Presentation by C. Grant on “Workshop Goal, Objectives, & Deliverables”
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Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles
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Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles
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Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles

Voltage —the electromotive force o potential difference, measured in volts. Valtsge is

.

the "pressure” that pushes an electrical charge through a conductor.
©  Amperage or Current — The amount of electrical charge flowing past a given point per
unit of time, measured in amperes or amps. Amperage s the measure of electrical

current flow.

Clarification of “Voltage” & "Amperage”

Generally recognized vehicle electrical current classes are:
Low - up to and including 30 Volts DC or 15 Volts AC
*  Intermediate greater than 30 Vaolts DC or 15 Volts AC and less than and
including 60 Volts DC or 30 Volts AC
High — greater than 60 Volts DC or 30 Volts AC

Vehicle Voltage Levels

“High Voltage” per Article 430 of NECisvoltage exceeding 600 volts

Voltage Levels for Built Infrastructure

Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles

2) Presentation of
Emergency Responder EV Tactics

Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles

3) Panel on
Emergency Responder Concerns

Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles

4) Presentation on Available EV
Emergency Responder Guidance

Figure A(2):Presentation by C. Grant on “Workshop Goal, Objectives, & Deliverables”
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Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles

Workshop on Emergency Responder
PPE for Hybrid and Electric VVehicles

5) PPE
Application Criteria

6) Review of
Fire Service PPE

Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles

Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles

7) Review of
Electrical PPE

8) PPE
Enforcement Infrastructure

Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles

Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles

9) SAE Status Update

10) Review of Preliminary
Discussion of Info Presented

Figure A(3):Presentation by C. Grant on “Workshop Goal, Objectives, & Deliverables”
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Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles

Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles

11) Identification of
Specific Applicable Hazards

12) Analysis and Prioritization
of Identified Hazards

Workshop on Emergency Responder
PPE for Hybrid and Electric Vehicles

Development of Guiding Principles
and Recommended Action Steps

Contact Information:
Cassy Grant
Fire Profecfion Rescarch Foundation

One Ewtterymareh Park, Quincy, MA USA 021 697471
Phana: 81 7-084 7284 Emal: cant@nfpa.org
FPRF Website: www nfps crgfoundetion

| THE
FIRE PROTECTION
RESEARCH FOUNDATION

Figure A(4):Presentation by C. Grant on “Workshop Goal, Objectives, & Deliverables”
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Extrication Operations and PPE

e ol P16, Iy 8 4 4

Defining PPE Needs Based on Hazards

*Fluids -

* Traffic

*Weather Conditions

*Sharp Metal _ |

*Thermal Hazards i:* ‘%t‘_\“ i

*Flying Objects ' *? |

i ' a

cornvasotytain g £) sirer i

Crashes Involving HEVs and EVs Electrical PPE Key Considerations

*How can we address
high voltage electrical
concems?

*How does electrical PPE
fit into the crash/
extrication environment? Hazard protection vs.

Operating conditions

TR TG NI VERLE 7
Wi s tatytram oGy % SATETY TRAINING

Figure B(1):Presentation by J. Emery and C. Pepler on “Emergency Responder EV Tactics”
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Defining the Extrication Environment

1. Removal of wehicle from
around entrapped patients

2. Minimize maovement of
patient to prevent further
injLiny

BACE T Vs b
¥ SATETY TRAINING

Initial Response Procedures

Identify Immobilize Disable

) SECTRC VOwC.L
E BAFETY TRAINING

Initial Response Procedures

Conventional vs. Alternative Fuel

- HI 3 GECTRC VPLAE I*I
wrw v bty 2 o/ SATETY TRABGNG LWL

Initial Response Procedures

Place in Park

Engage Parking

Initial Response Procedures

Secondary Methods
as Required

Disconnect 12v Battery

STy e
u BAFCTY TRAFING

When Extrication is Required

Halligan Ba;,-‘ :
'ﬁ S5 Ram

Cutter -
~tm%ﬁ ‘\
Hazards: Sawzall
Heawy & Sharp -
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Figure B(2):Presentation by J. Emery and C. Pepler on “Emergency Responder EV Tactics”
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When Extrication is Required

Door Pop
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When Extrication is Required

Dash Lift

Dash Roll

AR SIECTRCUEINGLE
W EVEETELYLTGIN SO SAFLTY TRAINING

When Defining PPE We Must Consider That:

When Defining PPE We Must Consider That:

Extrications are a full
contact activity

Pt s BECTAC YEISEAE
i sty %% EAFETY TRAINING

% BRI LS ! % !
SATETY TRAINING

Conclusion

Selection of PPE must
consider both:

*Electrical concems
*Traditional hazards

SR ATA : : SETECacE
e avaaTatyrEInin e =7 SAFTTY TRAINING

Figure B(3):Presentation by J. Emery and C. Pepler on “Emergency Responder EV Tactics’

)
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Analysis of current manufacturer
guidance regarding

Electrical PPE Requirements

and
Manual Service Disconnects

John Cannon
Project Manager,
Training Development
MNFP&

15 Manufacturers Sampled for This Survey

+ BMW + Mazda
+ Chrysler (Dodge) * Mercedes-Benz
+ Ford {Lincoln, Mercury) {Smart}
+ General Motors (Buick, * Mini
Cadillac, Chevrolet, + Mitsubishi
GMC, Saturn} + Nissan {Infiniti}
+ Honda + Tesla
* Hyundai + Toyota (Lexus)

* Kia * Volkswagen

Electrical FPE Reguirement for removal of Manual Service Disconnect (VM5SD)

NUMBER GF
REQUIREMENT | MANUFACTURERS NGTES
[of 15}
Electrical PPE 2
NOT REGLU IRED
Floctrical PEE One of these manufacturer's wehicles is mechanically]
REQUIRED 3 identicalta anather manufacturer's wha daes nat
require skectrical FPE.
4 Same of the vehicks may nat be equipped witha
NOT ADDRESSED manualservice discannect
REE;::‘;:“’ Onbeane manufacturer specifically states that the
st e o e 1 service dicanned 510 be used anly by tRined
Sinse service persanngl in 3 service enviranmeant.
e Bath manufacturers recammend the use of Clectrica)
NC‘:T CLEAR 2 PPEin any "high-altage situation”, but da nat
define what canstiutes a "high-vafta ge situatian’;
Reacammand
Electrial PPE Far
ALLRESPONSE %
SITUATIONS

DEFINITIONS OF REQUIRED FPPE

Manufacturer A:  Insulating Gloves rated for 1000+
Safaty Glasces

Manufacturar B:  High Voltage Rubber G loves
Face Shleld
Insulated Boots
Protecthre Ralncoat and Apren
Additianally, remave jewelry and amye metallk abject
that can canduet electricity.

Manufactyrsr € Insulating Glowves rated for up to 10004
Insulated Shoes
Face Shleld

Manufacturer It Insulating Gloves as per BIN. DVE 05860 or EN 500903
Additianally, Rescue craws shauld anly discannect if
they have a pprapriate training and gualificatians.

Manufacturer £:  Insulating Gloves rated for 400Y+
Recommended: Rubber Saled Shaes, PPE Pantsand
lacket (Standard ar Electrical??)

Figure C(1): Presentation by J. Cannon on “EV Emergency Response Guidance”
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NFPA 70E
Standard on Electrical Safety in the Workplace

PPE Application Criteria
High Level Overview

0T Lndmara L saaim he,

NFPA 70E NFPA 70E
Standard on Electrical Safety in the Workplace Standard on Electrical Safety in the Workplace
- Purpose —to provide a practical safe working area for employees SCOPE
relative to the hazards arising from the use of electricity. - Covered
- HotCovered
® . ® .
NFPA 70E NFPA 70E
Standard on Electrical Safety in the Workplace Standard on Electrical Safety in the Workplace
SCOPE

- Whats Coveraed

Also covered....
Electrical s afety- ralated work practices for employes workplaces during the following

activities on the follwuing equipment:

Safe work practices for
[acwy —— Equpment |
Installation Eleciric Condctors (M In=tallatinn nf r.nr.nhlr:tn r& and plactricitythat connact tn the
Inspection Electric Equiprrert supply of electricity
Operation Signaling Conductors & Equip (21 Installations used by the electric utilty (office buildings,
Wainienance Raceways
Dermlition

warehouses, garages, machine shops, recreational buildings)

that are not an integral part of a generating plant, substation, or
cantral center

: ®

Figure D(1): Presentation by S. Corrado on “PPE Application Criteria”
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NFPA 70E
Standard on Electrical Safety in the Workplace

Safety related work practices not covered include

90 2(B)(1) Installations in ships, watercraft otherthan floating
buildings, railway roling stock, aircraft, or automotive vehicles other
than mobile homes and recreational wehicles

NFPA 70E
Standard on Electrical Safety in the Workplace

FPFE — The level of PPE depends on the task, the potential incident
energy, the distance from the hazard.

NFPA 70E
Standard on Electrical Safety in the Workplace

In 70E — the warker knows what the hazard is and prepares
approprately.

NFPA 70E
Standard on Electrical Safety in the Workplace

PFE is intended to protect against arc and electric shock {and acid
in special cases)

NFPA 70E
Standard on Electrical Safety in the Workplace

TOE lists standards that PPE must meet — however some are test
methods with no pass/fail requirement (e g Arc Rated clothing)

TOE itself provides na pass / fail criteria for PPE

NFPA 70E
Standard on Electrical Safety in the Workplace

In summary.
Automobiles excluded from the scope

T0E requires to de-energize equipment before warking on it (Electric
Safe Work Condition)

If you can't. know the hazard and prepare appropriately

() i

Figure D(2): Presentation by S. Corrado on “PPE Application Criteria”
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NFPA 1971 - Standard on Protective Ensembles for Structural Fire
Fighting and Proximity Fire Fighting

NFPA 1951 — Standard on Protective Ensembles for Technical
Rescue Incidents

NFPA 1971

Purpose — provide limited protection from thermal, physical,
environmental, and blood-borne pathogen hazards encountered
during structural and proximity fire fighting

NFPA 1951

Purpose — Utility — provide limited protection for operational settings
where exposure to physical and thermal hazards are expected.

Purpose — Rescue and Recovery — provide limited protection for
aperational settings where exposure to physical, thermal, liquid, and
hody fluid-borne pathogen hazards are expected.

NFPA 1971
NFPA 1951

Both have:

Heat Resistance

Flame Resistance

Cut, Puncture, Abrasion®
Thermal Protective Performance
Total Heat Loss

Chemical Protection™

"Mot required on utility ensembles

NFPA 1971
NFPA 1951

Chemical Protection

-Aqueous Film Forming Foam (AFFF)
-Battery Acid [(37% wiw )
-Fire-resistant Hydraulic Fluid
-Surrogate Gasaoline Fuel C

-Chlorine

NFPA 1971
NFPA 1951

No:
-Arc

-Shock
-Dielectnc (except for helmets and footwear).

® -

Figure D(3): Presentation by S. Corrado on “PPE Application Criteria”
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Comparison

THANK YOU.

19711951
Arc Resigance b4
Cherrical Registance Clothing onby *
Flame Resistance *
Shock Resistance 156000 WA 14000 WA
(Dielectric) Footwear 45000 % DC
Shock Resistance OWAC Class C 22000 VA
(Dielectric) Helmets FIN0OVAC Class G

20000VAC ClassE
Footwear H H
Eye and Face Protection K ®
Head Protection b b

® e

Figure D(4): Presentation by S. Corrado on “PPE Application Criteria”
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