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Scieh_ce of Safety

Infusing-and integrating scientific and technological
advancementsinto theroutines of work planning and
execution inna‘mannenthat
1) improves:safety and guality and
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RoboticTechnology Thrust

WorkingsSaferanthSmarteribising Rabotic
Tools




Robotic Technology Thrust

EMis actively,promoting the
useof-advancembotic
technologies aa key
missionenabler

WT SMARTER
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EM Robotics: ALARA

X+ Handlingpf higlthazard, higitonsequence materials

andwaste

i Chemigal

S ".W
& Radiological a

# Nuclear

X+ Gaining remote access/entry to:higbkareas/spaces
U Presence(potential)’of:CBRNmaterials
U Unsafeunstable;arinknownrconditions
i Configurations arehard te reachtor/beyoaach
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Robotics Use: Operations

X+ Assisting.workers:perform tasks that are
U Dlrty (contaminated; texic; mtisance)

D Ut Dull(reutine,|la;bmintensiueme)petitivemm1dma)
‘ Uk Dangemu:(sigmiﬁcmts&fatyrandehealth risks)

o Difficult (requirecengineeredmeasures)

efficiencyand productivity-of
facilityoperations a’
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Robotics Use: 911

X+ |mproving response andrecovery fromoperational

upsets,-acciden

s,emergencies;/and naturakdisasters

o11

Emergency
|

X+ Multi-Use-and MultlUser-Robots
i+ Rebotictechnolggies that can be-useditosupport bothrnormal
operations:and ofhormalevents
A Physicisto-Firefighter-and Mineto-Medic
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| Wearable Robotic Devices

Wearable prostheticlike, @xoskeletal; bionic; and other-attachable
human:assistive-robotic-devices that serve as

1) personaprotectiveequipment/(PPE)and/or
2) performanceaugmentation:and amplification:devices (PAADs

safety < performance < cleanup < closure www.energy.gov/EM 8



Robaotic/P PIs intended to help protect workers from:sustaining
internaliinjuriedue to forcefuloroveexertion, fatigue,
hyperextension, ovemotation, abruptmovementsrepetitive
motion or stress, repetitive orexcessive vibration, awkward or
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Integrating-anatomicalensing/devices,; bragompute”
Interfacedevices, and biomechanical sentmrseate
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The images on this slide are for illustrative and conceptual purposes only, and do not provide government endorse pexucts@ institutions
represented. These images are publically available, and were electronically obtained from the open domain of the waiiniemet.)
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Preventing Internal Injuries

Violence and other

NATIONAL SAFETY COUNCIL : injuries by person or animals
INJTS Fires and explosions 4.2% N
0.2% Nonclassifiable

0.9%

Transportation incidents
4.8%

Exposure to harmful
substances or environments
4.4% Contact with

\ objects and
equipment
25.4%

Overexertion and
bodily reaction
35.1%

Caseswith days e, i, v
awayfromwork by
eventorexposure.

United States; 2012~
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PerformanceEnh

Roboticperformance:augmentatioand
amplificationdevicesare intended to-enable
workersitormore asily-perform tasikhat are
physically stressful-ordemanding; mentally
taxing,c.ergonomically .challenging,-or even
ty

www.energy.gov/EM 12

safety < performance + cleanup < closure



Robotic TechnologiesTestBed

Porntsmouth‘Gaseous Diffusion Rlant
Deactivation:and BecommissioningjProjec




X+ Catalyzethe Science of Safety initiative
i+ Demonstrate relevancy and utilityof robotictechnologies
KeyFEeaIures

+ Enhaneeworkersafety
|mproveworkepperformance
Conductdemonstrations inthefield  (Zy%) ‘

Haveworkers operate robotic devices
Lo YekdbySutnSerao@® & dzY YSNRA Sy R

Gainworkerdfeedback
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safety <

Robotic Technologies Test Bec

X+ Pontsmouth' GaseouBiffusiorPlant,‘Piketon, ©hio

U 9NasQ&t MY/ SEDmmEdoR2NIeRSO2 YYA &4 A 2
X+ FlourBWXT |Portsmouth

U+ Decommissioningcontractor
X+ UnitedSteelworkers

i+ Locak689{PortsmouthrGDE
i+ Loca550(RaducalhGDP)
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Collaboratorste=%

UNITED STEEI.WORKERS

‘ APL Fluor- II’orlsmouth AI‘M

Sandia Theslhing Heakin Uidivers TEXAS AM
@ National  APPLIED PHYSICS LAB(t)yRATORY ‘ {]DEH Source

Laboratories Robotics Foundation
A
fosweco - @SRNL PURDUE
— "y SAVANNAH RIVER NATIONAL LABORATORY U N I V E R S I T Y
~~" Exelon Generation.

_ L NATIONAL AERONAUTICS
Carnegie Mellon University AND SPACE ADMINISTRATION

he Robotics Institute
| 5 TEXAS
@’ SOUTHWEST RESEARCH INSTITUTE® The University of Texas at Austin
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X+ 4-day period
X+ 24 roboticitechnologies
X+ Operated by about B0SW/FBRorkers @ @
%- 11 expert roboticists:and-technologists ¢
U 2 DOEnational labs
U+ 2 otherfederaldabs
U 2 notfor-profits
U 5 universities
X+ 9 technologies: neaeadyfor deployment
X+ 2 roboticistshbegandesign.changes
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S G3l E N Cil=aeth

ROBOTICS GHALLENGE

»v;\\. U.S. DEPARTMENT OF Office of

ENERGY Environmental Management
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ClosingiRemarks
Perspectivesant Takeaways
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Next-Ge:neratlon PPE

@0®060000

Smartrobotic’PPWill become:ascommon ashard hats,

safety.glasses,ear plugs; higbibility vests, filtered masks,
steeltoed shoes; and glove<

| NOTICE |

PROPER PERSONAL
PROTECTIVE EQUIPMENT
REQUIRED IN THIS AREA

AUTHORIZED PERSONNEL ONLY
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NewTools of the Trade

Robotic technologiasill become a common tool
AY GKS 62NISNRQ (22f 02
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