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Preface

Anemployeewasfataly injured whenthe
elevator hewasentering continued to movewhilethe
elevator doorswereopen. Aninvestigationreveaed
that theinterlock, which would have prevented
movement of theelevator car withthedoorsinthe
open position, had been bypassed dueto improper
wiring. Thisincident highlightstheimportanceof
€levator maintenance and repair adhering to
manufacturer design codesand applicableindustry
safety proceduresand standards.

Purpose
The purpose of this Safety and Health
Information Bulletin (SHIB) isto:

* identify potential hazardsof an
incorrectly wired elevator controller;

» identify consensus standards applicable
to elevators,

» provideinformationto employers
regarding the importance of complying
with consensus safety and maintenance
standards for elevators; and

» notify employersof required testing and
verification of proper elevator operation
beforereleasing el evatorsinto service.

Background

The Occupationd Safety and Health
Administration (OSHA) Houston South Area Office
investigated afatality in Houston, Texasthat involved
improper elevator wiring. Asaresult of improper
wiring of theelevator’scontroller, the hoistway door
interlock circuit was bypassed, permitting theelevator
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This Safety and Health Information Bulletinis
not a standard or regulation, and it creates no
new legal obligations. TheBulletinisadvisory in
nature, informational in content, and isintended
to assist employersin providing asafe and
healthful workplace. The Occupational Safety
and Health Act requires employersto comply
with hazard-specific safety and health standards.
In addition, pursuant to Section 5(a)(1), the
Genera Duty Clause of the Act, employers must
provide their employees with aworkplace free
from recognized hazards likely to cause death or
serious physical harm. Employers can be cited
for violating the General Duty Clauseif thereisa
recognized hazard and they do not take reason-
able steps to prevent or abate the hazard. How-
ever, failure toimplement any recommendations
inthis Safety and Health Information Bulletinis
not, initself, aviolation of the General Duty
Clause. Citations can only be based on stan-
dards, regulations, and the General Duty Clause.

car totravel at full-speed withthedoorsopen. This
conditionresultedinfatal injuriesto an employee
entering theeevator whilethe e evator wasmoving.

Accident Description

M echanicsemployed by acontracted
mai ntenance company wereassignedtoinstall anew
generator for an elevator at ahospital. Inadditionto
ingtaling thegenerator, the mechanicsa so reportedly
found and repaired ashort circuitinthesystem. The
mechanicsthen tested the elevator and returnedit to
service. Thefatal accident occurred about 25 hours
later. Therewereno reportsof malfunctioning



between thetimethedevator wasreturned to service
and thetime of thefatal accident.

Thevictimwastryingto board theel evator.
As he approached the elevator, the elevator doors
wereclosing, and he extended hisarmsin an attempt
to hold thedoorsopen. Thevictimthen put hislegup
andtried to get into the el evator, whichwasmoving
up. Thevictim became pinned betweenthe elevator
doors. Hewas caught between the elevator car and
the hoi stway astheelevator continued to move up,
and hediedimmediately.

Theinvestigation of thisaccident was
comprehensive and systematic. Theinvestigation
concluded that at some point wiring was removed
and subsequently reattached incorrectly to an
adjacent electrical terminal of the elevator car
controller (seeFigure 1), bypass ng the hoistway-door
interlocksand resulting intheelevator’sability to
movewith thedoorsinan open position. A review of
theeevator’ swiring diagram substanti ated the
improper wiring.

Other Information

Whilethereare no specific OSHA standards
addressing the pattern of eectrical wiringfor elevator
control panels, the Occupationa Safety and Hedlth
Act requiresemployersto provideaworkplacethat is
“freefrom recognized hazardsthat arecausing or are
likely to cause death or seriousphysical harmtohis
employees.” Tothisend, employersneedtotake
reasonabl e stepsto assure that employeeswho
performwork on elevatorsare adequately trainedin,
and knowledgeabl e of, eevator design specifications
and proper maintenance procedures. Further,
equipment must be maintained in accordance with
manufacturer design specificationsand operating
procedures.

Stategovernmentsasoregulate the
installation, maintenance, repair, and operation of
elevators. Typically, the state Department of Labor
and Industry or similar state agency overseeselevator
installation and operation. Many of theseagencies
requirecompliancewithindustry standardsand

Figure 1: Controller Panel

Note two wires connected to Terminal
C105 and no wires connected to
Terminal C103.

guidancefor elevators, asdiscussed inthefollowing
paragraph. A directory of state elevator code
authorities can be accessed through http://
www.neli.org/. Insomecases, loca authorities
regulatetheingtdlation, repair, maintenance, and
operation of elevators; and employersneed to ensure
compliancewith theselocd requirements.

The safework procedures and equipment
necessary to assurethe safety of elevator passengers
and maintenance workers have been developed over
timeby theelevator industry. Industry standardsand
guidance documentsrelated to thissubject are
provided by the American Soci ety of Mechanical
Engineers(ASME), theNationa Elevator
Manufacturing Industry, Inc. (NEMI, alsoknown as
theNationa Elevator Industry, Inc. (NEII)), and the
Nationa Elevator Industry Educational Program
(NEIEP).

Specific safety proceduresand equipment that are
necessary to prevent incidentssimilar tothefatality in
Houston areincludedinthefollowing:




ASMEAL17.1- Safety Codefor Elevatorsand
Escaators, 2000

ASMEA17.2—Guidefor Inspectionof Elevator,
Escalators, and Moving Walks, 2001,
(consolidationof A 17.2.1,A17.2.2, andA
17.2.3)

ASMEA17.3—Safety Code For Existing
Elevatorsand Escalators, 2002

NEII - Elevator Industry Field Employees
Safety Handbook — 2000

Conclusions

TheHouston, Texasaccident illustratesthe
importance of assuring that elevator componentsare
properly wired and proceduresfollowed to assurethat
thedevator will operate properly beforeitisreturned
toservice. Elevator maintenance companiesand
employersshould take stepsto ensure theintegrity of
elevator wiring performed during maintenance
activitiesand adhereto thewiring diagrams specified
by thedevator manufacturer. Inaddition, employees
performing maintenanceand repair work on elevators
must betrained in, and knowledgeable of, applicable
standards, including proper testing and verification
mechanismsrequired beforereturning elevatorsto
savice,

Recommendations

To ensurethe safe operation of elevatorsand
the protection of employees, employersneedto
assurethat employeeswhoingtall and maintain
elevatorsare adequately trained and knowledgeable
about proper ingtallation, wiring, and maintenance
procedures. Thefollowing guiddineswill help reduce
therisk of employeeinjury from mafunctioning
eevaors

® |ntegrity of ectrica wiring.

Maintenance personnel should review
the controller and advancer wiring.
Wiring diagrams should bekept on
siteand reviewed to ensurethat the
controller and advancer pand wiring
iscorrect, to make certain the door
interlocksare operating properly, and
to prevent operation of the elevator
driving mechanismwheneither the
hoistway door or elevator cab door is
not properly closed.

Employeetraining. Maintenance
technicians, e evator ingpectors, safety
compliance personnel and consultation
personnel should befamiliar with the
consensus saf ety standards applicableto
elevators. Employersneed to ensurethat
their personnel areknowledgeable of the
safe proceduresto positively control
hazardsand therecommended fail-safe
measuresto “test and verify” proper
operation of aneevator following
maintenanceactivitiesand prior to
releasing aneevator into service.

Adherencetoindustry standards. The

referenced industry standards address
proper el evator maintenanceand
post-maintenance procedures. Service
personnel need to be knowledgeabl e of
proper procedures, and employersneed
to take reasonable stepsto ensure that
their personnel adhereto these
procedures. Employersshouldimplement
effective maintenance control programs
for elevator systemsand ensurethat
methods are used to detect and correct
any defectsaffecting safe operation of an
elevator sysem following maintenance
activitiesand beforetheelevator is
returned to service.
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Links/Citations to the websites listed above are offered for the
reader’s convenience. Since OSHA does not control the
information contained in the websites, OSHA cannot assure the
accuracy, relevance, timeliness, or completeness of all of this
information. Moreover, providing links/citations to such
websites does not constitute an endorsement of the websites, or
their content, nor does it suggest that these websites are the
exclusive or most useful sources of relevant information.



