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11014
31 December 1986 MAIN

Base Maintenance Officer

All General Foremen and Foremen

STANDARD OPERATING PROCEDURES FOR REPAIRS TO ELECTRICALLY
OPERATED EQUIPMENT

(1) Occupational Locking and Tagging Guide

1o It is requested that the enclosure be provided and receipted
for by each individual mechanic, maintenance worker, or helper who
works in occupations that are covered by the OSHA standards for
locking and tagging requirements.

2. Training classes on locking and tagging procedures have been
scheduled for 13 and 14 January 1987 at Base Safety at 0900.

General Foremen will provide a list of employees to the Director,
Maintenance and Repair Branch by 8 January 1987 of those affected

employees who did not attend the training class of 21 October 1986.

You are encouraged to utilize your standup safety meetings and
quarterly safety meetings to stress the importance of compliance.

3. Provide lockouts, padlocks, tags, etc. to all personnel covered

by the OSHA standard reference.

4. All Foremen, General Foremen and Director's will incorporate
inspections of equipment during daily checks of jobs in progress
to ensure employees are complying with OSHA locking and tagging
standards. ’

5. -Personnel found violating the locking and tagging standards
will be appropriately disciplined.

6. When main switches, disconnects, or circuits are found not
having provisions for locking them in the open position,
immediate repair and/or corrective action will be implemented.

7. Posters alerting shop personnel to the locking and tagging
requirements have been provided and will be displayed in con-
spicuous locations in all ‘shops which have personnel in these
occupations.

8. Supervisors are to ensure that affected emDIOVQOL attend
training which is provided by the contractor or -
sentative when new equipment 1s installe
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11014
MAIN

Subj: STANDARD OPERATING PROCEDURES FOR REPAIRS TO
ELECTRICALLY OPERATED EQUIPMENT

10. General Foremen are directed to ensure compliance of these
instructions immediately.

11. General Foremen will provide a report of action taken no later
than 30 January 1987 to their respective Director's.
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M. G.-LILLEY \\\)
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OSHA STANDARD REQUIREMENTS

FOR LOCKING AND TAGGING

TR ldveme

GENERAL INDUSTRY - 29 CFR oL 2 e
rr———e g R T STANDARD
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""" DESCRIPTION : : REFERENCE
A "Do Not Startn tag skall be used on power equipment 1910.145(£) (1) (1)

for a few moments or a very short time mtil the sntch

:'mthe system can be locked out,

A "Do Not Start" tag shallbe placed in a conspicuous 1910.145(£) (3) (idii)
location shall be in such a manner as to effectively

block the starting mechanism, which would cause hazard-.

ous conditions if the equipment were energized.

on’ a.pphcat:Lons where :.nju:j’ g the operator night re-! ‘5’]910.2]3(1'»)(3) g

" sult if motors were to restart a?u'i‘"‘”’:ziﬂm'es, g

>

provision ! ShﬂlI‘Eé"iade ‘to prevent machines from auto- s 3

—~—cr -acan-«\s
._..--- —

mt:.ca.llr resﬁrtﬁ:;“ _M“l_'e_‘!mw-pmr = 0]

On each machine operated by electric motors, positive " 1910.213(b)(5)
means must be provided for rendering sun‘h controls or :

devices inoperative while repairs or a.dJustments are

being made to the machines they control.

The valve of steam hamerssha.ube closed and locked 1910.218(d)(2)
in the off position while the hammer is being adjusted,

repaired, or serv:.ced or vhen the dies axe being changed.

Upsetters stnllbe prov:.ded with a means for lock:.ng ‘out 1910.218(h)(2)
the power at its entry point to the machine and render-
ing its cycling controls ;.noperable

The power supply to the runway conductorsshall be con- 1910.179(g) (5)(1)
trolled by a switch or circuit breaker located on a.

fixed structure, accessible from the floor, and arranged

to be locked in the open position. -
On cab—operated cranes a switch or circuit breaker of the 1010.179( ¢
enclosed type, with provision for locking in the open

position, shall be provided in the leads from the mmwa:

conductors.
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DESCRIPTION St
On floor-opera;% cfanes, a switch or circuit breaker .

of the enclose
open position, ]
runway conductorsa

, with provisiea for locking in the
be provided in the leads from the

The main or emergency switch shallbe locked in the open
position, if an electric hoist is used.

Before any maintenance, inspection, cleaning, adjust- :
ment, or servicing of equipment (electrical, mechanical,
or other) that requires eantrance into or close contact
with the machinery or eguipment, the main power dis-
connect, switch or valve, or both, controlling its source
of power or flow of material, shall be locked out or blocked
off with padlock, blank flange, or similar device,

On operations where injury to-the gperator might result if

motors were to restart after power:failures, p;l'risions
shall be made to prevent machines from automatically re-
starting after restoration of power,

Main shut off valves must be locked in the closed position
when men shall enter—the oven or when the oven is not in
service, //

The main swi:t'éh or circuit breaker skall have provisions
for locking it in the open posiﬁ.anifanywnrkonthe
‘electrical equipment or inside the oven must be performed.

Before working on electri'ca.l‘equipment, switches shall be
open and must be tagged, blocked or locked out.

Main control switches must be'so designed that they can
be locked in the open position.

STANDARD
REFERENCE

1910.179(g) (5) (iii)

1910.181(f)(2) (1) (c)

1910.261(b)(4)

1910.262(c) (1)

1910.263(1) (3)(3di) (b)

1910.263(1)(8) (iii)

1910.265(c)(12) (v)

* 1010.265(c)(26) (v)
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CONSTRUCTION

DESCRIPTION

Equipment or circuits that are de—energized shallbe ren—

dered inoperative ard have tasgs attached at all points
where such equipment or circuits can be energized.

Controls that are to be deactivated during the course
of work on energized or de—engrg:i.zed equipment or cir-
cuits skall be tagged. : :

A device shall be provided on electric motor operated
hoists to disconnect all motors from the line upon power
faiTure and nof permit any motor to be_restarted wntil
the controller handle is brought to:;t-l;i noffm position.

i g B O

Conveyors shall be locked out or otherwise rendered in-
operable and tagzed out with a "Do Not Operaten" tag
during repairs and when operation is hazardous to

employees performing maintenance work.

In underground operations when firing from a power Cir-
cuit, a safety switch shall be placed in the permanent
fin‘.ng]inea.tinterva.ls. This switch must be made so
it can be locked only in the moff™ position and must be
provided with a short—circuiting arrangement of the
firing lines to the cap circuit. 4

When firing from a power circuit, the firing switch sball
locked in the open or "off" position at all times, except

when firing.

STANDARD
REFERENCE

1926.400(g) (1)
1926.400(g) (2)

1926.553(a)(3) (1)
1926 .55“ (a)(7)

1926.555(2.)(7)

1926.906(3)

1926.906(1)






GENERAL DUTY CLAUSE

EEFERENCE: OSHA PL 91-596, SECTION ggg' )

HAZARDOUS CONDITIONS OR PRACTICES KOT COVEEED IN AN OSHEA STANDAED
MAY BE COVEEED UNDER SECTION 5(a)(1) OF TEE ACT WHICE STATES: " EAGH
mmmmmwm'mmxmmormnm
WEICE IS FEEE FROM HECOGNIZED HAZAEDS THAT AEE CAUSING OR LIKELY TO
CAUSE DEATH OR SEEIOUS mu&mmmmm.om.w

msszmmwmommammmmmmmc REASON~—
ABLE DILIGENCE SEOULD HAVE ENOWE OF THE HAZARD. THE GENEBAL DUTY CLAISE
ummm:cmwmmmmomsmnmms. =E
STANDARD VIOLATED WILL BE CITED.

EBGEHEBAI»]JUTYCLAUSBSEAILMBEUSEDTOIHPOSEASTBICTER ;
nmmm.mmmmm. IT SHALL ALSO NOT EE
USED TO ENFORCE "SHOULD" STANDAHDS.

DUB T0 THE SERIOUSKESS OPI.OCKIHGADTAGGING VIOLATIONS, THE GENERAL

nmmusxmnxcmmmsommcmsmcxswmsomnosm
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INTRODUCTION
THE PRCELEM

Companies with effective accident prevention programs bave learned that they
owe a large portion of their success to good locking and tagging procedures.
The need for locking and tagging was learmed in most cases through bad ex-
perience. Failure to lockout and tag often results in serious employee in-
juries ar fatalities.
The most significant obstacle to locking and tagging is supervision's and
emloyees' attitude. Usually supervisors and employees believe an acci-
dent camnot happen to them. This preoccupation with '‘chance taking" is
costly in lives, ipjuries and econanic loss.

Once management realizes that an effective accident prevention program can-
not be tuilt on "chance taking' and:luck, a program can be established.
When management dedicates itself to-taking time to do jobs right - the safe
way, successful accident prevention programs are initiated.

Modern industrial operations contain many potential employee bazards that
must be guarded against. Tbe key to effective employee protection is edu-
cation. BHowever, education alone is not enough due to.the camplex nature
of the industrial hazards and the camplicated machinery and processes uti-

lized. Effective engineering must be utili to provide a safe work en-
viromment where employees can utilize their safety education to protect
themselves.

Since most industrial accidents involve machinery, an effective locking and
tagging program to eliminate employee exposure to moving machine parts will
significantly reduce accidents.

as
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SUGGESTED -
LOCKING AND TAGGING PLAN

CBJECTIVE

The specific purpose of locking and tagging is to prevent employee exposure .
to the danger of ¢’ :

e Electrical Shock
e Hazardous and Toxic Materials
Employees are exposed to moving equipment, electrical shock, and hazardous

materials while performing many and varied ocperations. Locking and tagging
mst be used to protect employees against each exposure.

: Vainfenance$ Frequently employees are exposed to hazards while performing
equipment maintenance, lubricatiqn, and repairs. Each mechanic and elec-
trician mist be properly instructed and equipped to deactivate, lock and
tagequipnentpncu:toexposingthenselvestolnzards. Due to the nature
of maintenance operations employees are often exposed to the danger of
moving equipment or the release of hazardous material.

#-'2 PR b WP

_ Electric#®: $The complicated and fechnical mature of electrical installations
_ and the diversity of electrical circuits makes an electrical repairman's job

hazardous. A very slight mistake by an electrician could mean his life. Ef-
fective electrical circuit lockouts and tagging is vital to proper protection
for electrical repairmen. e

e O
Operating Perscnpel® Often employers fail to include tbeir operating or man-
ufacturing employees in their locking and tagging procedures. Many operating

personnel are routinely exposed to bazards while operating, adjusting, cleaning,

Whenanoperatorplaﬁeshishﬁnds, head or any part of his body in a position
where he could be caught by moving equipment, if the equipment would operate,

In some cases the maintenance mechanic or electrician would be required to
lockout and tag in the same situation where the operator is not. This is
obviously an improper procedure where the operating personnel are Ot pro-
vided the same protection as other employee$.

Ccﬁéd'm':tior;: . Hazards requiring locking and taggine exist 2T CCOnSTTUCLoT
cperations as they do in other situations. Ceonstructicon mocinnery TUTD -
conveyars, elevators, piping systems, as well 2 Tank 50 VESSS. entrT re-







Construction anployees must often "r&n- in" new machinery and equipment prior
to releasing it to the operating group- During such "run ins' employees may

ENGINEERING

Every effort must be made by exployers to elimipate as much amployee exposure
as practical. Exployeeg:posurethat cannot be eliminated by engineering .
means must be eliminated locking and tagging. No employee exposure can be
ustified if injuries, illnesses or fatalities may result. ;

T

The most practical and econcmic way to eliminate employee exposure is through
effective machinery and process design. Design engineers must include feasi-
ble protective measures in their design. Where locking and tagging procedures
must be utilized, the design engineer must provide effective, practical means

Clectrical Disconmects: The cme dévice most frequently utilized in locking
and tagging is: the ele discommect switch. Proper installation of dis-
connect switchosyﬂl pmvidg eff e, practical means for locking out.

S

: 'Danger’ accident prevention tags described in OSHA Standards 1910.145
should be utilized in locking and tagging equipment. It is important that only
"danger'' tags be used with locks to insure personncl recognition and effective
accident preventicm. ~ :

Clips (Multiple Lock Hasps): (a occasion mumercus employees must lockeut the
=me device. 1O permit encugh positicns for jnstalling locks, multiple lock
baspclipssmﬂ.dbeut:i.limé. Us;allythenaspsareretainedbystzpervisi.cn

forusebye:ployeesaswqu:.red.







Crains: Lockout of piping systems and valves requires special equipment
such as chains. The chains can be wrapped around valve handles and locked
to prevent inadvertent movement. Chains should be precut and stared by

supervision for use by amployees.

lockout Boxes: When large numbers of locks are required to protect employees,
supervision may install the required locks and place the key(s) in a special
lockout bax. This box bas numerous lockout positions for locking the key (s)
in the box. Supervision cannot unlock the locks until each employee removes
his personal lock fram the lockout bax.

EDUCATION

Bmployees and supervision must be properly educated to recognize locidng and
tagging situations. Safety rules and procedures concerning locking and tag-
ging should be reviewed with new employees and routinely reviewed with old
amployees.

New Employees

The need for and importance of locking and tagging must be reviewed with all
new employees during their initial orientation pericd. Disciplinary proce-
dures concerning failure to lockout and tag must be thoroughly covered. Sit-
vations requiring locking and tagging must be described to new employees SO
they can recognize potential bazards.

e

Ty

Supervision

L DT RY)

Supervision bolds the key to maintaining an effective locking and tagging

program. They must insure the employees know, understand and follow lockout
procedures. Alert supervision can detect and eliminate unsafe practices before
they cause accidents and injuries.

Frequently new employees will lose thier respect far potential safety kazards
as they gain more experience. To offset this problem, employees must be pe-
riodically retrained concerning locking and tagging procedures.

Sane campanies have prepared special training programs, slide presentaticns
and films on locking and tagging for training and retraining employees.

Hazard Recognition. ns

Unless employees know when to lockout and understand bow to lockout, an ef-
fective program cannot be established. Special effort must be made bv amn-
ployers to train employees in lockout hazard recognitiocn. Operating proce—
dures should include specific reference to situaticns requiring lockouts.






LOCKING AND TAGGING PROCEDURE

Written procedures must be provided to insure employer knowledge and under-
standing. Education and enforcement would be very difficult without written
procedures.

; Pregztion

All employee lockoutsmust be authorized by supervision or specified in oper-
ating procedures. This is necessary to insure proper lockouts for effectively
protecting employees. i e -

Supervision: Supervision of the g'rov;p responsible for operating machinery and
processes must autborize lockouts. Since the operating group is most familiar
with hazards, they should insure effective deactivation and lockout.

Supervision of tbe exposed employees must insure proper lockout protectiocn. They
must confer with the operating group where applicable to insure that effective
control measures are utilized.

-
uipment

Employees must be provided and utilize proper lockout equipment including locks,
tags, chains, etc. When mmerous locks are required, supervisors should provide
them. Lockout equipment should be kept near the area where it may be used.
Having to search for locks and tags wben needed will discourage their use.

Eouipment Shutdown -

The operating groups areresponsible for insuring tbat equipment 1is preperly de-
activated and made ready for maintenance, cleamup, overhaul €tcC. They mis
insure that the proper electrical disconnect S#1 ,

are utilized to insure isolation. Also, the CDeratinc ZUCIT Fho Beiybhe

toxic and hazardous inaterials are removed OT 1SCL8TEC T Trevent SToicves
poSure.
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A1l switches and valves operating machinery must be initially shutdown and
locked by the operating group. This will eliminate premature shutdown or
startup. \

Locking and Tagging

Proper employee protection requires that all power sources and potential ex-
posure fran hazardous material be locked out. In sane cases the potential
hazard may be difficult to identify.

Power Sources

Sane sources of power that must be protected against are:
@ Electrical Circuits
@ Hydraulic Systems

@ Ppneumatic Systems

e Gravity Systems oo
Lockout of power sources can be camplicated due to the camplex nature of modern
equipment and processes. In same cases electrical circuits may be fed fram mcre
than one source. Primary and secondary circuits are often present.

Fquipment having electrical, hydra.uiic and pneumatic sources of power require
detailed lockout procedures to insure all bazards are eliminated.

To aid in identification of lockwtféquipnent that feed fram more than one elec-
trical circuit, each circuit should be labelled. °

Isolation

Process piping systems must be isolated by locking and tagging control valves
or blank flanges. Operating and maintenance personnel must occasionally open
piping systemscontaining hazardous materials such as acid, caustic , taxic
material, flammables, steam, etc. In same cases an ordinary substance such as
water can be hazardous to employees working in tanks or confined spaces.

Piping systems must be drained and valves closed or blank ilanges installed to
prevent employee exposure. Valves can be locked by placing chains through the
valve handles and around the pipe far locking purposes. Special flanges can be
installed with positions for lockouts.

Care must be taken when locking out process, hydraulic and pneumatic systems 10
avoid trapped pressure and materizl. Also hydraulic and pneumatic systens
quire locking vent valves in the open position to prevent Pressure buildup acc
possible equipment movement.

e —

Contxrol

The principal control of locking and tacsine rrocegdureés 1S supervisicn. I
must insure that locks are lnstalled properly DY 21) exposed employvees. Uper-
ating personnel must asslslt 1L LAENTLITIDE lockoutl positions Disconnect
—witcphes should be installed as pear the ecuipment they cperate as possible and

— —~ - - m—_ & e | —~ — ~
T cifferent levels Or ip Ol2eI TOANS







;ﬁ_/ Testing

Effective lockout requires that controls be tested to insure they are iu-
stalled properly. This is necessary to eliminate potential problems fram
locking cut the wrong electrical switch or valve.

Start Switches '

Electrical start switches operating the
equipment being worked on must be ac-
tivated- to insure the power has been
locked ocut. In scme cases electrical
disconnect switches fail and remain en-
ergized although the handle is in the
off position and locked cut. Also
control switches could be labelled in-
correctly.

Care must be taken when testing elec-
trical systems to insure all limit
switzhes and interlocks are closed.
Open limit switches will nulify the
test since energized equipment may
pot start due to tbe open limit

switches. £ \ e
Resetting e

After start switche§ are activated
the reset and stop sWitches must be
activated to prevent the premature
starting of equipment following
lockouts. Unless the sStop switch
has been activated, equipment will
start up when the electrical dis-
connect switch is turned on after
lock removal.

4 Performing Work

Bmployees working under lockouts must make sure that the equipment they are
working on is the same equipment locked out.. Sane injuries have occaurred
when employees locked ocut or worked on the wrong System.

Care must be taken to not eliminate the lockout protection during repair
work. Bypassing lockouts with new piping systems Or electrical circuits
can create new hazards.

Supervisors must be alert to detect and caution employees who mave not locked
out the potential hazards. Such emplovees often include engineers, casual

12
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Lock and Tag Removal

Prior to removing locks and tags employees and supervision must verify that
the equipment or system locked out is safe tTo operate. oSane companies utilize
check sheets listing the lockout positions and required checks prior to reac-
tivating equipment. Supervision bas the primary responsibility for final lock

Sane items that should be checked are:
e Guards: Allgua.rds:mscbeinstalled.'

e Flectrical Systems: All exposed elec-
. Irical wiring must be covered.

e Piping Systems: All open pipes must
be closed and properly connected.

Equipment Operation_.

(1)

The responsibility for 'initia.l operation of machinery , equipment and process
systems belongs to the cperatirg group. Maintenance personnel should not start-up
equipment. ;

Confirmation

Super7ision must insure that systems and
¢ t are e to cperate priocr to
removal of lock tags. Confirmation
mist usually be made by aon-site inspec-
tiaons. :

Q:ecksm;s:bemdetoinsure that no e
ployees are exposed prior to cperating
equipment

Operaticn

The operating group starts the equipment
following all checks to confirm that it
is safe to operate. .

Special ‘loc.k:i.ng and tagging procedures may be required to effectivély protect
amployees in same situations.

Uousual Jobs

The locking and tagging procechires previcusly described in this guide cover in-
dividual employee protection. In same cases large carplicated jobs involving
minerous employees are encountered. These jobs require special procedures.






Overhauls and Shutdowns.

Large overhauls and process shutdowns often
involve many crafts and employees. In sane
cases from fifty to one-hundred locks and

tags may be required.

To avoid each employee having to lockaut
each position, a supervisory lockout sys-
tem is utilized. A supervisory represen-—
tative of each group involved will witness
‘the lockout by the operating group. A check
sheet will be used. '

Following the system lockout, the keys will
placed in a lockout bax.

Lockout Bax

Lockout Baxes are used to pl2ce keys to large
scale lockouts in them for effective control.
The box has numerous lockout positions on the
1id to prevent the keys fran being removed :
-while employees are exposed. Each employee
...places his personal lock and tag on the lock-
e gut box, thus controlling the key(s) to many

\ W!. "

Fuse Boxes

Same electrical systems can be effectively isolated by pulling fuses and locking
and tagging the cover to the fuse box. Routine use of fuse boxes for lockout
should necessitate insta.llation of lockout basps on the fuse bax covers.

Retaining Pins :
Same mechanical and gravity systems that do not involve electrical circuitsmust

be locked out by installing mechanical stops or retaining pins. The stops and
pins must bhave openings where locks can be installed.

Electrical Plugs

Flectrical equipment operated with extension cords and electrical plugs can be
locked out by placing the plug in a lock adapter.so it cannot be plugged in an .
receptacle when locked. :

Pipe Flanges

Special blank flanges must be insta}led in piping systems to prevent erployee
exposure and provide lockout provisions. The flanges have openings for instal=-
lation of chains, locks and tags.

14
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Keys and-Wrenches

Sane control systems are difficult to lockout die to lack of features for

locking. Small 'pet cock" type valves are most difficult to lock. In same

/'t

cases valve hardles or key wrenches can be removed and locked. Special
covers or adaptars can be placed over controls fcr lockauts.

BASIC LOCKING AND TAGGING
SAFETY RULES

MANAGEMENT RESPONSIBILITY

e Effective facilities for locking and tagging power SOurces
and process sSystems must be provided to protect exposed em—

ployees from possible injury. k.~

e Pmployeesshall be provided with perscnal locks and tags for
their use in protecting themselves.

e All employeesshall be pi'operly trained to insure they know,
understand and follow locking and tagging safety rules and
procedures.

<

e Supervisorssball recogmze bheir responsibility to enfcrce
all locking and taggg g.éw~ rules and procedures. -

EMPIOYEE RESFONSIBILITY = - e Bl

e Fach amployee sball know, understand and follow established
locking and tagging safety rules and procedures.

e Fach employeeshall insure that be does not expose his fellow
employees to the dangers of movirg machinery or process Sys-
tans.

15







