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PREFACE

The information in this profile was prepared in accordance with the
provisions of NIOSH Contract #210-78-0130-0000 and is only one of
twenty-seven industry Profiles prepared under the contract. The reader
should understand that this study is not intended to be an in-depth
analysis, but rather, a limited overview of the industry. Each

individual profile was prepared by a Profile Manager utilizing approxi-
mately 45 hours of professional time. Each profile is a reflection of
the avaiiable literature, and other information obtained from industry,
government, and labor contacts. Information Profiles are primarily
intended for use in determining future study needs, priorities and
directions. From this preliminary study may come various in-depth studies
such as criteria documents, technology assessments, epidemiclogical studies,

etc.,

Radian gratefully acknowledges the guidance and direction of Mr. Ted Pettit,
Project 0fficer, and Ms. Pat Gussey, Assistant Project Officer. Radian
also thanks the many industry labor and government officials who provided

tnformation and assistance on short notice.
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EXECUTIVE SUMMARY

.This profile, Overview of Electrical Mechanical Lockout DNevices, has
identified three devices suitable Tor lackout of electrical or mechan-
ical systems. These are identified as padlacks, haép type multi-
padlock adaptors and pin type adaptor. Equipment such as electric
disconnect switches and valves with self-contained locking capacity

was not investigated.

A review of Jockout requirement was made. There are three types of
situations where lockouts or isclation systems are involved for hazard
reduction. The first is locking out to prevent movement or Eotion-
This most commonly involves electrically powered equipment, but does
include hydraulic, pneumatic, steam and other power sources. Secondly,
lockouts are used to prevént hazardous atmospheric generation, most
commonly encountered confined space work, including gases, temperature
and pressure. Third, lockouts are used to preclude exposure to elec-
trical currents.

The technclogy is available to identify most potentially hazardous
circumstances and to provide Tockout (isclation) protectidn programs

to negate the hazards. Such protection programs reqguire proper orig-
inal evaluation, design, installation and implementation including,
education of personnel and work practice enforcement. Older facilities,
without benefit of proper design and equipment, require improvised

modifications which may influence effectiveness.



Lockout schemes as now found in standards, codes and company safety
rules or regulations include (1) tagging out requirements, (2) tagging
or locking ocut requirements, and (3) locking out with supplemental
tagging. The National Electrical Code has a very limited number of
lockout requirements. However, there are additional references where
Tockout capacity or requirements to make equipment inoperative are

found.

There were no statistics identified relevant to Tockout programs. Nor

were any related studies identified.

Industry has tended to accept the principle of Tockout and most industrial
groups have incorporated lockout into their safety programs. Enforcement

of individual lockout programs may be deficient.

There are existing stﬁpdards where lockout is a part of the total isolation
plan. The National E]é?trica] Code standards for working in confined
spaces and tne OSHA General Industry Standards all have direct and/or

implied requirements.

Because of the extensive potential application of lockout (isalation
programs) requirements, there is an equally broad potential of interested

industry associations and labor organizations.



Only 13 companies were identified as distributing lockout devices. OfF
these, only three responded to profile inquiry correspondence. Manufacturers
of electrical equipment, with self-contained lockout capacity ware not

contacted.



OVERVIEW OF ELECTRICAL MECHANICAL LOCKOUT DEVICES

A. Standard Industrial Classifications Included

Because of the broad scope of lockout utilization, 1o industrial

segment can be excluded from consideration.

Lockout requirements are primarily relevant to the protection of
employees in occupatianal classifications including, craftsmen/kindred
workers, operatives, laborers, farmers and farm managers. Occasionally,

managers, professional and technical people and others can benefit.



B. Process Descriptions
{1) Overview

Historically electrical and mechanical lockout devices have been
utilized to prevent injury to employees from: (a) mechanical movement
or motion of equipment powered normally by electrical means, {b) elec-
trica]'shock prctection where people are required to work on exposed
electrical circuitry, and (c) to prevent exposure to corrosive and/or
toxic fluids, exposure to high and low temperature, exposure to gases
and solid materials, as well as, the potential for exposure to excessive
pressures. These exposures or potentials are found in many industrial
activities including maintenance operaticns at almost all types of
facilities and locations. Lockout procedures have extensive applica-
tion in the chemical process industry, in manufacturing processes,

in electrical power generaticn and distribution systems, in boilers

and steam yenerating plants and in ship building and repair industries.
{2) Potential Applications
(a) Machinery Applications

Machinery operations of all types typically require equipment to be

shut down before maintenance or adjustment work is performed. This
requirement has been a factor in industrial safety programs for many years.
There are code requirements for lockout procedure. However, explicit
requirements are Timited to a few types of equipment such as overhead

cranes and various mechanical presses. There are statements in
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various stardards and regulations requiring the “provision to lockout"
equipment or circuits, without the necessary requirement that Tockout
be accompliished. Howsver, many company safety orders, or procedural
requirements do require locking out of electrical and other types of

hazard potential. (See Appendix A).

A zero mechanical state (ZMS) (27) recognizes the need to neutralize
all energy sources including:

.Hydraulic fluids under pressure

.Compressed air

-.Energy stored in springs

.Potential energy from suspended parts

.Any other source that might cause unexpected mechanical movement.(26)
{(b) Electrical Work

It is common practice to de-energize circuits when working on electrical
circuits or open exposed wiring to prevent electrical shock. The
National Electrical Code(4) does not normally require Tocking out of
the circuits for circuits under 600 volts. However, requirements for
providing leckable isolating switchas are found in several sections.
Lockout requirements for circuits above 600 volt patential are more

stringent.



The most common electrical clearance procedure is a system of electrical
isolation tc prevent movement or motion of machinery or materials wnich
may endanger personnel. This electrical scheme does not involve electri-
cians nor electrical hazards.(25} As industrial machinery becomes more
complex, it is inevitable that more complex procedufes are required to
shut down machines and assure that they will remain in a state offering
maximum protection for those who perform maintenance, setup and service

work. (26)
{¢) Confined Space Entry

Confined space entry hazards are found in many industrial settings.
Commonly. confined space entry brings to mind entering tanks or mixing
equipment via manhole access to perform cleaning, maintenance or installa-
tion work. The broader prospective of confined space entry must include
work in ships holds, truck and rail cars, bulk material storage bins or
silos, small space areas in manufacturing, and any other space with:

(1) limited personnel ingress or egress, (2) limited air circulation or,

(3) space normally occupied or potentially occupied by process materials.

3) Elements of Electrical/Mechanical Lockout Procedures

The Accident Prevention Manual for Industrial Operations{20) lists the

following Tockout procedures which they consider to be generally acceptable:
(1) Alert the operator. (2) Before starting work on engine or motor line
shaft or other power transmission equipment or power driven machinery, make

sure it cannot be set in motion without your permission. (3} Place your



own padlock on the control switch lever or valve even though someone else
has Jocked the control. (You will not be protected uniess you put your

own padlock on it). (4) If no padlock is available, place a "man at work
sign"” at the control block mechanism. Make sure both the sign and blocking
are fastened securely so they cannot be easily removed. (5) When through
working at the end of your shift, remove your own padlock or your own sign
and blocking. Do not permit somecne else to remove it for you. Make sure
you are a0t exposing another person to danger by removing your padlock or
sign. (6) If you lose the key to your padlock report the loss immediately

to your Supervisor and get a new padlock.

The discontinved Manufacturing Chemists Association Safety Guide SG-8
entitled "Recommended Safe Practices and Procedures for Electrical Switch
Lockout Procedure",({17) summarizes the following points which should be

considered in electrical switch Tockout:

(a) “Recognize the hazards faced by multi-man crews and individual
workmen performing maintenance wo?k on rotating or agitated
chemical processing equipment.

(b} Prepare a standard procedure acceptable to both operating
and maintenance departments. Provide for original lockout

by ocperating personnel.



(c) Provide a separate Jock and tag for each maintenance craft
or crew. Always honor each of the several locks,

(d) Simplify the write-up and steps to be followed.

(e} Do not put the standard into effect unless and until top

management has accepted it in spirit and in wording."

Pelko's article entitled, "A Realistic Approach to Electrical Safety

Clearance Procedures”,(25) identifies and elaborates on the follewing:

.Accountability

.Need for permit is determined

.Clearance permit is requested

.Permit requested is routed through operating department
.Permit request is referred to plant electrical department
.Electrician executes clearance operations

.Electrical supervisar inspects and approves clearance and issues permit.
.Permit holder accepts permit

.Work is complete. Permit holdar releases permit

.Operating department approves permit for clearance
.Electrical supervisor arranges for restoration of clearance
.Electrian restares equipment <0 ecperating mode

.Electrical supervisor closes permit



(4) Elements of A Confined Space Scheme

The Manufacturing Chemists Association Safety GBuide SG-10 entitled,
"Entering Tanks and Other Enclosed Spaces",{18) jdenti fies three 1tems
of procedure to reduce the hazards of tank entry. These include:

(1) Establish a definite system of preplanning for tank entry and work
instruction program. (2) Prepare the vessel for entry by physically
isolating it. Remove contaminants and test to insure absence of contam—
inants. (3) Use a formal permit system requiring written authorization
for entry to be issued only a2fter the supervisor in charge is satisfied
personally with tank preparation, precauticns to be taken, personal

protective equipment to be used and procedures to be followed.

Under the description of isolation the MCA (18) indicates that the tan.k
enclosure should be compietely isolated from all other systems and equip-
ment, all lines connected to the tank 4shau1d be visibly disconnected iand
blanked off. Physical disconnection should be by removal of valves, spool
pleces or expansion joints with blank flanges placed in the ‘lines. Excep-
tions to the normal blanking procedures, such as bleeder valves in open
position, should be approved only by qualified supervision and only when
clearly justified and not as a matter of expediency when alternative
measures could be tzken to protect the workers. It is further poinied
cut that experience has shown that valves although closed, may leak

dangerous liquid or gas. This fact requires the disconnection, capping
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or btlanking of all service, process vent, or overflow lines on a given
unit to prevent entrance of a materials by leakage through (or accidental
opening of) a valve. Steam connections to the jacket; water, brine and
air 1ines; drains in overfiow lines that extend in*o a sewer from which
steam or fume can bz conducted back into enclosure should be included

in the isolatiun procedures. Blanks should be of sufficient thickness or
strength and material composition fo successfully retain the pressure

which may be imposed, without distortion or failure.

Also included in the isolation requirements, {18) is a section identified
as "lockout" cross-referencing the Manufacturing Chemists Association
Safety Guide SG 8 entitled, "Electrical Switch Lockout Procedure".(17)
Line disconnect switches supplying power to any mechanical apparatus

in the tank such as mixers, or conveyors should be tagged and locked in
the off position. It is not adequate to fock & push button station as

it still may be possible to energize the circuit. The key should be
kept by the wan in the tank., Multiple crews require utilization of
multiple Tccks. It is further advised that in some circumstances it

may be necessary to have an electrician pull the line fuses, or to
implement other positive steps to guard against accident energiza-

tion., These steps may include disconnecting a line shaft, belt or

chain drive, or installing mechanical latches. As in all isolaticn
situations of lockout/tagout procedures, a test to determine the adeguacy

of isclation should be performed.
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The American National Standards Institute has adopted a confined work
space standard entitled, “"Working in Confined Spaces®™ Z117.1-1977.(24)
The centent of this standard was not extensively reviewed during this

information profile development effort.

It should be noted that some ccde requirements allow or require that double
stop valves and a free flow drain between valves be provided as a form

of pipeline isolation (blanking, lockout). For example, the California Admin-
istrative Code, Boiler and Fired Pressure Vessel Séfety Orders(10) and the
Utah Boiler and Pressure Vessels Rules and Regulations(8) require two valves;
however, locking is not obligatory. It is preferred that the one be an
outside screw and yoke type valve and that the centra]]y_located drain
{valved) be visible to the operator of the system. The TVA Hazard Control
Manual, Draft Standard for Confined Space Entry allows either the installa-
tion of a blank flange between the confined space and all possible sources

of harmful materials or isclation valves closed and tagoced with the
appropriate warning tag.(11) The Department of Army, Corps of Engineers requires
that the 1ines leading into or out of enclosed spaces shall be physically
disconnected and capped or blanked to prevent flow or drainage into the

space. C(losing of valves is not a satisfacfory substitute.{12) According

to the Industrial Safety Handbook,(13) isolation of vessels in the United

Kingdom by closing of valves is generally not sufficient nor completely satis-
factory. The acceptable method of isolation of inlet and outlet pipes is to
disconnect them or use bolted blanks. It further cautions that valves can he

sealed for 11quors'and still nct be gas tight, leading to hazardous conditions

12



where volatile 1iquids or Tiquids containing dissolved gases are present.
It is alsp cautioned that the isolation be supplemented by a posted notice

of "Danger Men Working".

The National Fire Protection Association, Installation and Operation of
Pulverized Fuel Systems, 1978 Standard No. 85F has several valving require-
"ments for differing configurations, including a requiremgnt, "a dust type
valve or equivalent shall be instailed as cloze to the furnace as possible
in each burner pipe supplying a pressure furnace. A second dust type valve
or valves shall be instalied to isolate all burner Tines from the pulverizer
or exhauster. Both valves shall be closed prior to entering the pulverizer

or exhauster."{16)
(5) Equipment Availability

The availability of the.eTectricaI and mechanical lockout devices is
extensive in as much as electrical boxes and switches typically provide

the capacity for locking out the switch. The National Electrical
Manufacturers Association (NEMA) has the requirement in some ¢f their
standards.(28) Typically new equipment has locking capacity. Older
equipment may require simple modification to accept padlocks.(17,20,26)
Conventional circuit breakers, panel board circuit breakers, although
drilled for tagging purposes and for ganging are not suitable for accepting

conventional padlock lockout devices. No device or adapter was discovered

13



which provides for padlocking standard panel box ¢ircuit breaker
handles. Equipment to meet the requirement may be available through
electrical suppliers. This shortcoming is also true for the pipe
and valve industry. Va]ves‘gre available with TOCking features and
typically wheeled valves can be secured or locked with chain and/or
padlock, however, it is usually a hakééhift arrangement. Lockable

valves are available when specified.

In searching for people supplying spé&i@lized lockout or locking

devices Best's Safety Directory was utilized. Letters were sent

to 13 of the companies listing lockout safety devices. Appendix B

shows the copy of the letter and the mailing 1ist. From this single
mailing there were three responses, one of which had no apparent lock-

out application, the other two providing information on hasp type extenders,
allowing multiple padlocks. One supplier also provides an adapter to allow
locking of pin type receptaclies found particularly on valves. No attempt
to identify all of tﬁe differeit locking provisions for electricai dis-

connect or isolating switches in this profile development was made.

14



C. Poténtiaﬁ Hazards

Beéause of the wide range of the application or potential application

of Tockout schemes, the range of injuries can be f}om: A no injury/
product 1oss or damage incidence, where it is a matter of chance that no
one is injured or killed; to minor types of inﬁuries, cuis, scrapes,
contusions resulting from actuation of equipment; to the more major types
of injuries including mutilations, amputations, electrical shocks, poison-
ings; and ultimately to catastrophic events involving single or mu]tip]el
deaths. Perhaps the confined space or entry types of operations are more

T1ikely to result in catastrophic accidents.

The most common cause of accident in the chemical industry is the mechanical

motion or movement of equipment improperly locked ar tagced out. The second
general accident cause is the flow of 1iquid (gas) and the third most
frequent accident cause is direct electrical exposure, working on energized

electrical circuits.(21)

15



D. Hazard Controls

The General techniques and procedures for Tockouts and jsolation of

equipment are found throughout the literature and are symmarized in the

National Safety Council's Accident Prevention Manual for Industrial
dgerations.(ZO) There are several documents that give specific details
such as National Safety Council Safety Data Sheet #237 "Metheds of Locking
Electrical Switches".{19) More specialized procedures are found in the
Manufacturing Chemists Associations "Entering Tanks and Other Enclosed

Spaces"(18) and in "Working in Confined Spaces", ANSI 2117.1; 1977.(24)

There are numerous references in safety Titerature about the reed or
desirability for requiring isolating or locking out machinery or equipment
systems, although the standards don't commonly recogrize in detail all

of the relevant circumstances. The conclusion is that most company,
organization or agency safety directives or plans have adopted and

accepted Tockout/tagout practices as a valid technique for preventing
accidents, injuries and fatalities. However, in the codes and standards
identified, lockouts/tagouts requirements appear in Timited manner. The
nuclear energy industry regulations and infcrmation has not been researched,
pdt it is felt that there are numerous references and lockout requirements

’ for people protection in nuclear field.

It appears that most of the advertised Tockout equipment is oriented
towards thz electrical isolation. Lockout devices Tor others are not

represented, resulting in the need for improvision in techniques. However,

16



pipe blanke, caps, locking type valves, etc. are a normal piping supply

item, not provided or promoted as a safety item. (See Appendix C)

Confined space entry, where required regularly, should have properly
designed and engineered provisions for piping isolation, mechanical
blocking and other forms of lockout. Typically this safety consideration

is absent in 211 but the most advanced organizations.

17



E. Accident and Illness Statistics

No source was located where statistical information has been developed
regarding accidents or injuries resulting from lack or improper applica-

tion of Tockouts. The Case History of Accidents in the Chemical Industry(21)

covering the period 1951 through 1974 was reviewed. There are 2108 total
.case write-ups, of which the index identifies 23 instances under "lock and

i

tag.” These 23 cases were reveiwed and summarized, identifying three items
of information: (1) general labor classification, {2) %*he type of incidence
and (3) the lockout/tagout procedural aspects. The tabulated information

is found in Table 7. This summary does not recognize that many of the

other 2108 cases may have beer precluded by a lockout or tagout procedure.
Again, it should be pginted out that no other tabulation or statistical

information was determined where lockouts, tagouts or safety clearance

procedures were part of the information developed.

18



TABLE 1

Extracted Summary from Manufacturing Chemists Association

Case Histories of Accidents in the Chemical Industry.(21)
Lock and Tag

Total Incidents Indexed "Lock and Tag" 1851-1974
Labor Classification Injured - Exposed
Pipe fitters 2

Ciectricians 1
Operators - machine tender 13

Maintenance man {repairman) 3
Utility man 1
Unknown 2
Electrical Engineer 1
23
Incident Type
Mechanical motion, movement

of equipment 16
Flow of Liquid 6
Electrical 1

3
Lock Qut - Tag Cut
No Procedure Identified 2
Procedure Violated -

(Practice Violated) 17
Procedure Deficient 3
Undefined )

23

Case Histories Numbers (See Attached)
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Manufacturing Chemists Association - Case Histories of Accidents in the

1951-1959

#58 Acid Valve
Pump

#152 Pump Alcohol

#161 Kiln Larry

- #221 Caustic

£398 Conveyor Drive

2434 Filter Wheel

2531 Acid Line

1960-1965

#3811 Cleum

#98] Ribbon Blender

#1006  Pump

#1015  Feed Rol}

1966-1969

#1271  Acid

#1468 Mechanical Pusher

#1530 Roller Chain
Sprocket

#1543 Kettle agitator

21592 600 gal. mixer

Chemical Industry

Pipefitters and Cperators - not closed, tagoed,
locked (procedure violation)

Not Tockad out

Pipefitters - pump start button, soft wired, not
tagged, disconnect not Tocked out no tag
{Procedural violation)

Operator-maintenance adjustments - not Tocked out
nor tagaed (practice violation)

Maintenance - not locked out - accidental turn on
of toggle switch

Unknown - Tockout tagging rule violated
Repairman - Tagaing out rule violated

Operator - tanout rule violated - plugged line

No injuries - lock and tag okay, {procedural violation)

Operator - No lockout or tagout procedure,
Interconnected equipment

Machine Tender - No lockout or tagout practice
communications '

Utility Man -~ Lockout and tagout procedure
violation communications

Operator - Machine helper - lackout and tagout
procedure violation contributed

Electrical Enaineer - Lockout and tacout procedure
violation

Employee - Tockout and tacout procedure violation
Operator - lockout and tagout procedure violation

Operator - Tockout and tagout procedure violation
communications

20



#1612

Pellet Machine

1970-1374

#1813 Grinder -

#1909 Pancake Dryer
#1943 Blender (9% RPM)
#1946 Electrical Circuit
#2040 Screw Conveyor
#2061 Rotating Air Lock

Operator - lockout and tagout procedure inaceguate
interlocks

Maintenance Man - Lockout and tagout defective
switch handle, checked and system operated

Operator - Lockout and tagout procedure violation
Operator - Lockout and tacout procedure vioTation
Electrician - Lockout and tagout system deficiencies
Operator - Lockout and tagout procedure violation

Operator - Lockout and tagout procedure violated,
defective system

21



F. Exposure Levels

No applicable information was located.
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<. Related Studies

No studies were found relating te Tocking and tagging out procedures.
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H. Indusiry Trends

Industry appears to have a Tong term commitment to internal locking out/
tagging out procedures. However, the tabulation of instances in the section
E indicates that there is a lack of enforcement of in-house procedures.
Seventeen of the 23 reports referenced, identified a lockout/taaout
procedural violation. Hence, the conclusion even though the procedure may
be in the company/agency manuals or gperating procedures, the enforcement

and following of regulations may be deficient.

One of the large industrial sectors, electrical power generation and
transmission, has possibly the greatest need for electrical systems jsola-

tion by lockout/tagout. It was indicated that the lockout/tagout practices

are common throughout this industry with normally good application. However,

an occasional policy or procedural violation_reSUTts in accidents, incidents

and fatalities. Of particular importance in this industry is the interrelation-
ship between power generation and transmission responsibilities and the need

to coordinate the isolation bet@een these two branches. This relationship

has been identified as an-arez that is sometimes troublesome.(22)

It should be noted that there are no specific Department of Labor, OSHA
standards that address power generation or transmission at this time, except
transmission line construction. Therefore, only the horizontal type standards
are applicable to this industry. There are essentially no applicable opera-
ting and maintenance lockout requirements in the 0SHA siandards at this

particular time.(22)
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I. Existing Standards

(1) Federal Safety and Health Standards

‘

The foI]owfng Depariment of Labor, Occupational Safety and Health standards
have been reviewed and it is believed that the excerpted portions are the
only lTockout references. One non-included reference is a taqging example
and is not considered to be mandatory.
{(a) 29 CFR 1919 - General Industry Standards.(1)
o0 Subpart I - Personal Protective Egquipment
.132 - General Requirements
(z) Application
No specific reference to lockouts - however
impTied by "Protective equipment..."
Y. ..protective shields and barriers"
"...through absorption, inhalation or physical

contact"

o Subpart N - Materials Handling and Storage
181 - Derricks
{f) Maintenance
(2} Maintenance Procedure
"...shall be taken..."
{c) The main or emergency switch shall be
locked in the open position, if an

electric hoist is used.

25



{d)

Warning or out of order signs shall

be placed on the derrick and hoist.

. 17¢ - Qverhead and Ganiry Cranes

(e) Electric Equipment

(5) Switches

(1)

(ii1)

26

The power supply to the runway conducters
shall be controlled by a switch or circuit
breaker located on a fixed structure,
accessible from the floor, and arranged

to be Tocked in the open position.

On cab-operated cranes a switch or circuit
breaker of the enclosed type, with provision
for locking in the open position, shall be
provided in the leads from the runway
conductors. A means of opening this switch
or circuit breaker shall be located within
each reach of the operator.

On floor-operated cranes, a switch or
circuit breaker of the enclosed type, with
provision for locking in the open position,
shall be provided in the leads from the
runway conductors. This disconnect shall

be mounted on the bridge or footwalk near
the runway collectors. One of the following
types of floor-operated disconnacis shall

be provided:



(a)

(b)

(c)

Nonconductive rope attached to the
main disconnect switch.

An undervoltage trip for the main
circuit breaker operated by an
emergency stop button in the pendant
pushbutton station. -
A main line contactor operated by

a switch or pushbutton in the pendant

pushbutton station.

(iv) The hoisting motion of all electric

travelling cranes shall be provided

with an overtravel limit switch in:

the hoisting direction.

(v) A1l cranes using a Tighting magnet

circuit switch of the enclosed type

with provision for locking in the open

position. Means for discharging the

inductive load of the magnet shall he

provided.

o Subpart § - Machinery and Machine Guarding

213 - Wood Yorking Machinery Requirements

(a)(10)

(b)(5)

It is reccmmended that each power driven wood-

working machine be provided with a disconnect

switch that can be Tlocked in the off position.

On each machine cperated by electric motors,

positive means shail be provided for rendering

such controls or devices inoperative while

repairs or adjustments are being made to the

machine they control.

N/ v SR



.217 - Mechanical Power Presses
{b)(8) Electrical
(i) A main power disconnect switch capable
of peing locked cnly in the off position
shall be provided with energy power press

control system.

.218 - Forging Machines
{a}(3) Hammers and Presses

(i1i) Means shall be provided for disconnect-
ing the power to the machine and for
Tocking out or rendering cycling controls
inoperable.

(f) Forging Presses
(1) Mechanical forging presses
(i) The power to the press shall be locked out.
(i) The fiywheel shali be at rest.

{(ii1) The ram shall be blocked with a material
the strength of which shall meet or exceed
the specifications or dimensions shown in
Table 0-11.

(2) Hydraulic forging presses
(i) The hydraulic pumps and power apparatus
shall be locked out.
(i1} The ram shall be blocked with a material
the strenqth of which shall meet or exceed
the specifications or dimensions shown

in Table 0-11.

28



(h) Upsetters

(2) Lockouts. Upsetters shall be provided with

a means for Tocking out the power at its

entry point to the machine ana rendering its

cycling controls inoperable.

(5) Changing dies. When dies are being changed,

maintenance performed, or any work done on

machine, the power to the upse@ter shall be

locked out, and the flywheel shall be at rest.

(j) Other forge facility equipment

(1) Billet shears. A pesitive-type lockout

device for disconnecting the power to the

shear shall be provided.

o Subpart R - Special Industries

_263 - Bakery Equipment

(1) Ovens

(3) Safeguards of Mechanical Parts

(i11)

29

(a)

(b)

Main shutoff valves, operable separately
from any automatic valve, shall be
provided to permit turning off the

fuel or steam in case of ar emergency.
Main shutoff valves shall be Jocatet

so that explasions, fires, etc. will

not prevent access to these valves.

Main shutoff valves shall be locked

in the closed position when men must
enter the oven or when the oven is

not in service.



.265 - Sawmills
(c) Building Facilities and Isolated Equipment
(12) =lectricai Wiring and Equipment

(v) Open Switches. Before working on
electrical equipment, switches shall
be open énd shall be tagged, blocked,
or 1ocke§ out.

{13) Hydraulic Systems

Means shail De provided to block, chain

or otherwise secure equipment normally

supported by hydraulic pressure so as

to provide for safe maintenance.

o Subpart S - Electrical
.309 - National Electrical Ccde

(a) (DOL regquired compliance - no Tockout requirements
identified)

(b} Hew - installations - utilization equipment, etc.
Two lockout requirements and two optional regquire-
ments have been identified in the DOL adopted
1971 Electrical Code.(4) The 1978 code(5) has
two additional required lockout provisions and
requires lockout capacity under two exceptions
to regulations. Reference details are shown

on Table 2.
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Paragraph 90-8 of the National Elcctrical Code
Examination of Equipment for Safety implies that
all/most equipment and materials be inspected by
standardized examinations for safety, and the
results published. This is interpreted to mean
Underwriters Laboratory (UL) or equivalent aporoval
or equipment be designed to Natfional Electrical
Manufacturing Association Standards (NEMA), etc.

1s required.
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TABLE 2
NATIONAL ELECTRICAL CODE
LOCKOUT REQUIREMENTS COMPARISON

NFPA 70

1971

No Tockout provision Electric Heating
427-20(a)
427-21-3

No lockout provision

Lockout option

Article 430
Subpart H
430-102 Exception 1

430-113 Exception
Article 800

Electrical Siagns & Outline

Lighting

600-2 (a)
600-2 (a) exception

Article 610
Cranes and Hoists

"...arranged to be Jiocked
in the open position." 610-31

610-31
610-32

Article 620
Elevators & Dumbwaiters

"...arranged to be locked
in the open position.” 620-51 (a)

620-51 (a)

32

NFPA 70
1878

"...be provided with a
positive lockout in the
off position."

Motor Circuits, Controllers

Allowed, if Tockout
provisions are met.

Lockout provision

Lockout required

"...arranged to be Tocked
in the open position..."
"_..arrange to be locked
in the open position..."

f...arranged to be Tocked
in the open position.®



(b) 29 CFR 1926 - Cornstruction Standards.(2)
o Subpart I - Tenls - Hand and Power
.304 Disconnect Switches
"All fixed power driven wood working toals shall
be provided with a disconnect sw%tch that can either

be locked or tagged in the off position."

o Subpart K - Electrical
.400 - General Requirements
{g) Lockout and Tagging of Ciircuits

(1) Equipment or circuits that are de-energized
shall be rendered inoperative aﬁd have tags
attached at all points where such equipment
or circuits can be energized.

(2) Controls that are to be deactivated during
the course of work on energized or de—ener—
gized equipment or circuits shall be tagged.

(3) Tags shall be placed to identify plainly

the equipment or ciruits being worked on.

o Subpart N - Cranes, Derricks, Hoists, Elevators and
Converyors
.555 - Conveyors
(a) Geneial Requirements
(7) Conveyors shall be locked out or ctherwise
rendered inoperable, and tagged out with
“DO NOT OPERATE" tag during repairs and
when operation is hazardous to employees

performing maintenance work.
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o Subpart V - Power Transmission and Disiribution
.950 - Deenergizing lines and equipmen;

(1) When deenergizing lines and eguipment operated
in excess o7 600 voits, and the means of dis-
connecting from electric energy is not visibly
open or visibly locked out, the provisions of
subdivisions (i) through (vii) of this subpara-
graph shall be complied with.

(2) When a crew working on a line or equipment can
clearly see that the means of disconnecting from
electric energy are visibly open or visibly Tocked-
out, the provisions of subdivisions (i) and (i7)

of this subparagraph shall apply.

(c) 29 CFR 1915 through 1918 - Maritime Standards.(3)

0 No Tockout references determined
(2) State Coverages
Some states have adapted more stringent or more clearly stated requirements
in their Occupational Safety and Health Regulations than are found in the

Federal Standards. Not all state regulations have been reviewed to deter-

mine additional coverage requirements.

34



Utah has.specific coverage, Chapter B, paragraph 15.9 Lockouts and
Tagging.(7) See Appendix D. These regulations apply and are directed
primarily at prevention of motion or isclation of motive power, electrical,
steam air and pressure lines. There is not specific reference to iso-
Tation of other hazards such as flammable liquids, toxic or ccrrosive

materials such as may be required for confined space work.

The State of Utah Boiler and Pressure Vessel Rules and Regulations

have requirements for boiler entry where closing, tagging and prefer-
ably padlocking is required. These regulations are icsued by the
Industrial Commission, however, and are not in the Utah OSHA Regulations.

{3) See Appendix D.

The State of California has in their General Industry Safety Orders(23)
specific reguTations.Tit1e 8, Chapter 2312 requires sealing or closing
and locking of valves from which a harmful material might accidentally
flow back to the boiler or pressure vessel. Key retention is regulated.
The related but different regulations, Subchapter 2 - Boiler and Fire
Pressure Yessel Safety QOrders - cross reference the General Industry
Safety Orders and include the cross referenced requirements as an
appendix.(10} The California Electrical Safety Orders(S) {(high voltage)
also require lockout capacity for switching of conductors, paragraph
2833, and other lockout requirements are identified in paragraph 2835.
Circuit breakers are required to have a positive means to prevent

unintended operation during inspection cr maintenance. See Appendix D.
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The profile development did not allow sufficient time to develop a
comprehensjve review of existing regulatjon, Federal, State, County, etc.
The referenced state regulations are indicative of the type of regulaticns

that may be found with a thorough search.

(3) Other Federal Agencies

Under the 29 CFR 1960 and Executive Order 11807 federal agencies must
provide a safe and healthfu] workplace for the employees. Agencies

can adopi existing 29 CFR regulations cr develop their own.

In this regard the TVA is in the process of developing in-house standards.
A draft standard No. 508 "Confined Space Entry", requires tagging out

of (a) piping (steam, inert gases, chemicals), (b) drains or cverflow
Tines and {c) operating controls. This draft standard (at the time

of draft) does not require “lTocking out“.{11) Other TVA "Draft" and
"Interim" standards have lockout requirements equivalent to the

counterpart OSHA or consensus standards.

The Department of the Army, Corps of Engineers "General Safety Reguire-
ments”(12) requires "positive means be taken to prevent the Tines from

being energized" in paragraph 15E "Overhead Lines". In addition, it

is required that lines be visibly grounded. Paragraph 156 "Lockout and
Tagging of Circuits” requires that "Equipment or circuits that are de-

energized shall be rendered inoperative and have tags attached at all
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points where such equipment or circuits can be energized." "“Confined
Space Entry" requires power disconrection, for any appasatus in or
containing enclosad spaces, tagging and locking. Lines into or out of
enclosed spaces - physically disconnected and capped or blanked to
prevent flow or drainage into the space. The closing of valves is not

a satisfactory substitute. "Safe Clearance Procedure” paragraph 28.A.03-
requires provisions for Tockout, tagging, disconnenting, and blanking

or capping of controls, switches, valves, and lines or blocking or

moving of parts tc prevent unauthorized operation”.(12) See Appendix D.

The two federal agency regulations cited are representative of types of

requirements Tikely to be found in other federal agency regulations.
(4) Foreign Standards

Foreign standards were not évai]ab]e for study. The Industrial Safety 4
Handbook{13) addresses the general nced and requirements, with references
to the legal requirements for a safe tank entry in the United Kingdom.
Details for consideration and an "Entry Form", recognizing gas, Tiquid
and electrical mechanical isolation is provided. A section, “Electrical
Control Gear" - mentions in conjunction with proper regular testing and
education, an example, "where to insure safety, switches should be

Tocked in the off position aﬁd the keys retained by a2 responsible

person... This precaution should be supplemented by a notice {tag)..."
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Additional foreign reference articles from the NIOSH TIC search, not

obtained, but indicating references to standards, is in Appendix E.
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J. Names of Industries, Associations and Other Interested Parties

American Netional Standards Institute Inc.
1430 Broadway

New York, New York 10018

American Petroleum Institute
2107 L Street, N.HW.

Washinton, D.C. 20037

American Petroleum Refiners Association
1110 Ring Building

1200 18th Street, N.W.

Washington, D.C. 20036

American Society for Testing and Materials
1916 Race Street

Philadelphia, PA 19103
Edison Electric Institure

90 Park Avenue

New York, New York 10016
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National Safety Council
444 No. Michigan Avenue

Chicago, I11inois 60611

institute of Electrical and Electronics Enginears Inc.
345 East 47th Street

New York, New York 10017

Instruments Society of America
400 Stanwix Street
Pittshurgh, PA 15222

International Brotherhood of Electrotechnical Cormmission
1 Rue de Varembe
1211 Geneva 20 Switzerland

or Through the American National Standards Institute

Naticnal Electrical Manufacturers Association
2107 L Street, N.UW.
Washington, D.C. 20037

National Fire Protection Assgpcilation

470 Atlantic Avenue
Boston, MA 00710
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American Society of Heating, Refrigerating and Air Conditioning Engr.
345 Fast 47th Street
New York, New York 10017

American Society of Safety Engineers
850 Busse Highway
Parkridge, I1linois 60068

Canadian Industrial Safety Association
159 Bay Street
Suite 715

Toronto Ontarin Canada

Compressed Air and Gas Institute
122 East 42nd Street
New York, New York 10017

Compressen Gas Association
500 5th Avenue
New York, New York 10036

Crane Manufacturers Association of America

1326 Freeport Road
Pi*-tsburgh, PA 15238
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Indus%ria] Accident Prevention Association
Ontar%o

74 Vié@or Street Suite 1000

Tororto Ontario MSC 2A6 Canada

Industri%] Accident Prevention Associétion
Quebec

50 Place ]\‘preemazie, Suite 812

Montreal 351, Quebec Canada

International Association of Electrical Inspectors
201 East Erie Street
Chicago, [11inois 60611

International Commission on Rules for the Approval of Electrical
Equipment
Utrechtseweg 3100

Arnhem, Netherlands

International Labor Office
Washington Branch Office
917 1Eth Street, N.W.
Washington, D. C. 20005
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Laborers International Union of North America
AFL-CIO

905 16th Street, N.W.

Washington, D.C. 20006

Power Saw Manufacturers Association
734 15th Street, N.W.
Washington, D.C. 20005

Power Tool Institute
1803 So. Busse Road

Mt. Prospect, I1linois 60056

Royal Society for the Prevention of Accidents
6 Buckinham Palace

London SWIE 6HR England

Sheet Metal and Air Conditioning Contractors National Association
1611 No. Kent Street Suite 200

Arlington, Virginia 22209
National Board of Boiler Pressure Vessel Inspecfors

1155 North I Street

CoTumbus, Ohio 43201
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Manufacturing Chemists Association
1825 Connecticut Avenue N.W.

Washington, D.C. 20009

American Society of Meéhanical Engineers
345 East 47th Street
New York City, New York 10017

011 Chemical and Atomic Workers International Union
Box 2812
Denver, Colorado 80201

International Chemical Workers imion
1655 West Market Street

Akron, Chio 44313

Laborers International Union of North America (Affiliated with AFL-CIO)
905 16th Street, N.W.
Washington, D.C. 20006

Underwriter's Laboratories., Inc.

207 E. Ohio Street

Chicago, I11inois 60611

American Foundrymen's Society
Golf and YWolf Roads

DesPlaines, I11inois 60016
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The following are organizations represented on various code panels for

the ANSI - C2 National Electrical Code:

AAMI
ACS
AHA
AHAM
AIA
AISE
AISI
AMP&TVP
API
ARI
ASA
AWLA
CBEMA

EFMG
EGSMA
EIA
EL&PG

HEW
HMI
IAEI
IBEW
IEEE
IES
JCAH
MCA
MHI
NABM
NAED
NAHB
NBS
NCTA
NECA
NEI
NEMA
NESA
N3SC
NSPI
PTI
REA
RVI
SAE
SAMA
SMP3TE

uL
VA

ATuminum Association

Association for the Advancement of Medical Imstrumentation
American College of Surgeons

American Hospital Association

Association of Home Appliance Manufacturers
American Insurance Association

Association of Iron & Steel! Engineers

American Iron & Steel Institute

Association of Motion Picture & Television Producers
American Petroleum Institute

Air-Conditioning & Refrigeration Institute

American Society of Anesthesiologists

American Hater Works Association

Corputer and Business Equipment Manufacturers Association
Crane Manufacturers Association of America, Inc.
Electric Fuse Manufacturers Guild

Electrical Generating Systems Marketing Aszociation
Electronic Industries Association

Electric Ligt & Power Group

Factory Mutual Research Corporation

Department of Health, Education & Welfare

Hoist Manufacturers Institute

International Association of Electrical Inspectors
International Brotherhood of Electrical Workers
Institute of Electrical & Electronic Engineers
I1luminating Engineering Society

Joint Commission on Accreditation of Hospitals
Manufacturing Chemists Association

Manufactured Housing Institute

National Association of Building Manufacturers
National Association of Electrical Distributors
National Association of Home Builders

National Bureau of Standards

National Cable Television Association

National Electrical Contractors Association
National Elevator Industry, Inc.

National Electrical Manufacturers Association
National Electric Sign Association

National Safety Council

National Swimming Pool Institute

Power Tool Institute

Rura] Electrification Administration

Recreational Vehi~le Institute

Society of Automotive Enagineers

Scientific Apparatus Makers Association

Society of Fotion Pictures and Television Engineers
Telephone Group

Underwriters Laboratories Inc.

Veterans Administration
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K. Names and Addresses of Companies

Refer to Appendix B
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L. Summary Analysis of Data

Devices utilized to Tock out systems for safety purposes have been identi-
fied as (1) padlocks, (2) hasp-type, multi-padlock adapters and pin adapters
for multi-padlock hasps. Equipment desianed to have self-contained Tockout
capacity and not requiring a "device" was not investigated. Presumably,
electrical switches and pipe valves are available with Tockout capacity.

Standard plumbing fittings. caps, blanks, etc. are not considered devices.

Lockout devices are a minor part of a control system. These systems attempt
to control hazards of: (a) movement or motion of equipment, (b} electrical
shoﬁk hazards, (c) exposure to suEstandard work atmospheres in confined
spaces. Electrical lockouts would be part of a system or program such as

an electrical clearance procedure in confired space entry procedures. These
systems or programs may include safety techniques to reduce hazards such

as disconnecting pipes and installing blanks fittings, not considered in

the normal sense as:a lockout, but rather a means of isolating a hazard

from employees. The electrical isolating switch, locked out, performs

this isplating function for two kinds of hazards, electrical shock or

control of electrically powered motion or movement.

Companies and agencies have often adopted lockout/tagout procedures which
have more stringent requirements than are found in the code requirements..
From 1imited study data obtained, viclations of these procedures indicate

a lack of adequate internal enforcement of adopted rules.
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There appears to have been a progression in the magnitude of require-
ments or appiications frem: (1) tagout requirements, to {2) lockout

or tagout, to (3) specific Tockout requirements with tagging to provide
procedural control. The progression is apparently related to the time
of original regulation or standard developmernt. The change or tighten-
ing ig slow to proceed and is related to the magnitude of anticipated -

severity or the frequency of less severe accidents.

Published relevant statistical infarmation was not found. It is
therefore concluded that individual company or industry groups may be
conducting studies, resulting in adoption of their own lockout rules

and providing input to consensus standard development.

The isclation system is dependent upon adequate design, engineering,
code compliance, purchasing, installaticn, and maintenance of the
system. Employee education and enforcement of applicable rules of the
isolating system are requisites for its adeguate operation. This 1is
of particular importance in confined space isolation. Qlder sysfems
require working with "as built" systems, which necessitates impro-
vised modifications which may be cumbzrsome and/or inadequate. The
electrical equipment available and the code requirements appear to be
changing to meet industry needs as reflected by changing National
Electrical Code and National Electrical Manufacturing Association

standards.
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M. Other Data

Appendix E contains NIOSH TIC references to articles, publications with

references to lockout/tagout segments and/or regu]étions.
Appendix F contains a computer referenced article on a valve Tocking

device, which may be relevant, but W85 not obtained or reviewed for this

profile.
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(1

(2)

(3)

(4)

(5)

(6)

(7)

REFERENCES AND SOURCES

Title 29 Code of Federal Reguiations Part 1910, U.S. Department of

Labor, Qccupational Sazafety and Health Administration.

Title 29 Code of Federal Regulations, Parts 1926, U.S. Department

of Labor, Occupational Safety and Health Administration.
Title 29 Code of Federal Regulations, Parts 1915, 1916, 1917, 1918,
U.S. Department of labor, Occupationai Safety and Health

Rdministration.

Anon., National Electrical Code, NFPA No. 70, 1971 Edition,

National Fire Protection Association, Boston, Massachusetts.

Anon., National Electrical Code, NFPA No. 70, 1978 Edition,

National Fire Protection Association, Boston, Massachusetts.

Anon., Best's Safety Directory, 1975 Edition, A. M. Best Company,

Park Avenue, Morristown, New Jersey, 07960.

Anon., Utah Occupational Safety and Health Rules and Regulations,

General Standards, Utah State Industrial Commission, Utah

Occupational Safety and Health Division.
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(9)

(10)

(1)

(12)

(13)

(14)

(15)

Anon., Boiler and Pressure Vessel Rules and Requlations, Effective

July 1, 1975, State of Utah Industrial Commission of Utah, Safety

Division.

Anon., High Voltage Electrical Safety Orders, State of California,

California Aduinistrative Code, Title 8 Industrial Relations,

Chapter 4, Division of Industrial Safety.

Anon., Boiler and Fired Pressure Vessel Safety Orders, State of

California, California Administrative Code, Title & Industrial

Relations, Chapter 4, Division of Industrial Safety.

Anon., Hazard Control Manual, Tennessee Valley Authority, Draft

Standard 5G8, Confined Space Entry; Interim Standard 516, Powered
Woodworking and Metalworking Machines (statlonery); Draft Standard
527, Overhead and Gantry Cranes; Draft Standard 528, Power Shovels

and Crawlier, Locomotive and Truck Cranes.

Anon., General Safety Requirements, Department of Army, Corps of

Engineers, U.5. Army.

Handley, William M.B.E., Editor, Industrial Safety Handbook,

Second Editicn, McGraw-Hill Book Company (UK) Ltd.

Anon., Uniform Mechanic Code, 1976 Edition, Published by the

Internaticnal Association of PTumbing[and Mechanical 0fficials
(IAPMO) and the Internationai Conference of Building 0fficials

(ICBO).

Deleted - Reference number not used.
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(16) Anon., Pulverized Fuel Systems, NFPA No. 85F, 1978 Edition, National

Fire Protection Association, Boston, Massachusetts.

(17) Anon., Electrical Switch Lockout Procedure , SG-B, Adcpted 1961, No

longer issued, Manufacturing Chemists Association, 1925 Connecticut, N.W.

Washington, D.C. 20009.

(18) Anon., Entering Tanks and Other Enclosed Spaces, SG-10, Manufacturing

Chemists Association, 1961 , 1825 Connecticut, N.W., Washington, D.C. 20009.

(19) Anon., Methods of Locking Out Electric Switches, Data Sheet Ne. 237,

Revision B 1971, National Safety Council, Chicago, IlTinois.

(20) Anon., Accident Prevention Manual for Industrial Qperations, 7th Edition,

National Safety Council, Chicago, I11inois, pp 402-437, 1282-1284.

{21) Aron., Case Histories of Accidents in the Chemical Industry, Volums 1-4,

Manufacturing Chemists Association, 1825 Connecticut Avenue, N.W.,

Washington, D.C. 20009.

(22) Personal communication with Jerry Lefler, Safety Department, Utah Power

and Light Company, Salt Lake City, l_zh, December 13, 1978.

(23) Anon., General Industrial Safety Orders, State of California, California

Admininstrative Code, Title 8 Industrial Relations, Chapter 4,

Division of Industrial Safety.
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(24)

(25)

(26}

(27)

(28)

Anon., Horking in Confined Spaces, 1977. ANSI 719.1, American

National Standards Association.

Palko, E. D., Editor, A Realistic Approach tc Electrical Safety

Clearance Procedures, Plant Engineering, Vol. 31, No. 4,

February 17, 1977, pp. 106-111.

Anor., Establish An Effective Lockout Procecure, Modern Casting,

Vol. 67, December 1977.

Editor's Note: This article was prepared from material published
by Employers Insurance of Wausar entitled,
"Machinery Lockout and the Broader Concept,
Zero Mechanical State."

Bnon., American National Standards Institute - (Unavailable -

unlisted) ANSI Z241.1, 1975. Note: Refer to footnote reference

#26, "Standard available from American Foundrymen's Scciety".

Personal Communication with Mr. Lucas, National Electrical Manu-

facturing Association, 2101 L St., NW, Washington, D. C. on
December 6, 1978.
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APPERDIX A
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STHORUPY,

RUI.ES & IHSTRUCTIONS

THE STANDARD OIL COMPANY
AND SUBSIDIARIES

REFINING DEPARTMENT

5

o

e
1

o<

15. LOCKING CUT POWER SOURCES TO
"EQUIPMENT UNDER REPAIR

NO WORK IS TO BE -DONE ON ANY
EQUIPMENT, MACHINERY, POWER
TOALS, ETC. UNTIL PPOSITIVE MEA
SURES HAVE BEEN TAKEN TO I‘\\L‘RF
THAT THE PMOWER SOURCE 15 SHUT
OFF AND CANNOT RBE TURNED ON
WHILE THE WORK 1§ 'N PROGRESS.

in the follewing provedures, the proteetive
devices used to prevent accidental starting
are to be removed enly by authorized persons,
preferably those who put the devices in place.
No one should remove @ protective deviee
until all employees have completed their work
and are in a safe position.

ELECTRICAL ORELECTRICALLY DRIV-
EN EQUIPMENT shal have the switch or
breaker toe that equipment positively locked
out. {Locking out just the push button sta-
tienn i= not adequate.} Always test before

.
LOCK ﬁ-f&g&, '] /
,1

ouT

the work i- started o be sure the swilch or
breaker has actually shut off power. 1f for
any reason the switeh vonnol be lockea out,
du not stirt the worh—check ‘with your su-
PCIVINOY.

STEAM, AIR, OR GAS. POWERED
EQUIPMENT shall have the closed power
valve secured against accidenta]l opening by
a lock or focked chain, and by firmly attach-
ing a “DO NOT OPEN" 1ag to the whee! or
-plug. The tag must Le readily visible from
Lthe operating pusition. The supply line must

. be blanked if the closed contrel valve leaks.

In‘those few cases  when machinery cannat
be’ shut down before oiling, <leaning, adjust-



APPENDIX 3

December 8, 1978

Gentlemen:

D. B. Associates, Inc, is currently developing safety information profiles
under a Hational Institute for Occupational Safety and Health (NIQSH) contract
#210-78-0130.

One profile, entitied "Electrical and Mechanical Lockout Devices" requires a
review of available equipment, suppliers and product descriptions. A review
of Bests Safety Directory has indicated that your company does distribute
products or a product that should be included in our profile development.

We invite you to provide to D. B. Associates, sales, promoticnal or catalog
information on any products that may be considered under the general heading
of "electrical or mechanical lockout devices" (electrical, gas, steam, liquid,
pressure, mechanical forces, etc.).

Information on other devices, such as discontinued items, will also be appreciated,

Any information that you can provide or that can be referenced, in the form of
studies, reports or statistical information will contribute to the completion
of the profile and will also be greatly appreciated.

This supplied information will be summarized in the profile and the catalog
and/or sales information will be forwarded to NIJQSH for their future use.

Your prompt attention to this request is appreciated. AI1 relevant information
should be mailed to:

D. B. Associates, Inc.
Attn: Gordon A. Allcott #21
1864 So. State Street #200
Salt Lake City, Utah 84115

Sincerely yours,

G. A. Allcott
Group lLeader, Safety

GAA/tT

o6<"



APPENDIX B

Engineering Development Co., Inc.
Box 183
Warsaw, IN 46580

Industrial Products Co.
21 Cabaot Blvd.
Langhorn, PA 18047

Rockford Safety Equipment Co.
4620 Hydraulic Road

Rockford, IL 61109

Searjeant Safety Products
Div. Hansford Mfg. Corp.
3123 Winton Road, So.
Rochester, NY 14623

Tapeswitcn Corp. of America
320 Broad Hollow Road
Farmingdale, RY 11735

Cutler-Hammer Inc.
4201 N. 27th Street
Mitwaukee, WI 53216

Hazard Controls Inc.
Yaie and Woodland Avenues
Cherry Hil1, HJ 08034

Walter Heath Co., Inc.
P. 0. Box 361
Red Bank, NJ 07701

Hoffman Engineering Co.
9th and Tyler Streets
Anoka, MN 55303

Osborn Mfg. Corp.
Box 271 .
Warsaw, IN 46580 ¢

Hanna Fliuid Power Prbducts, Rexnord Inc.
1765 N. Elston Avenue
Chicago, IL 60622

Parker Hannifin Corp.
17325 tuclid Avenue
Cleveland, OH 44112

Ross Oﬁerating valve (o,
120 E. oldengate Avenue
Detroit, NI 48z03



APPERDIX C

THE

esirive SArery
MANUFACTURING COMPANY + PUNGH PRESS SAFETY DEVICES

1216) 951-2130 hd 34980 MELINZ PARKWAY
EASTLAKE, OHIO 44094

December 18, 1978

Attention: Mr. Gordon A. Allcott #21
D. B. Associates, Incorporated

1864 So. State Street #200

Salt Lake City, Utah 84115

Subject: Searjeant Lock Outs Literature -
Dear Mr. Allcott:

Thank you for your inquiry regarding our Searjeant Safety
Products.

Enclosed is one copy of the Searjeant Hand Tool Bulletin
#120. The attached Bulletin is descriptive of our Searjeant
Lock Quts.

Lock Outs are designed to preveni the accidental start up of
equipment by one person or crew, while another person or crew is
still working on that equipment.

I sincerely hope that the attached bulletin provides the
desired information, but should you have any questions

or comments, please advise. Also, I hope that we will have
the pleasure of serving you.

Very truly yours,

THE PCSITIVE SAFETY MFG. COMPANY

JKL:cab




dember, National Safety Council APPENDIX.C Prone 219 267-3813

= ENGINEERING DEVELOPMENT CO., INC.
ED-CO
® Warsaw, Indiana 46580
Phone: 218/257-3813
December 12, 1978

Lockouts - Safety Tools - Battery Lifters

D. B. Associlates, Inc.

Attn: Cordon A. Allcott #21
1864 South State Street #200
Salt Lake City, Utah 84115

Dear Sir:

In response to your letter of December 8th, we are
enclosing catalogs and other naterials which we hope
will be of nelp in developing your safety information
profile.

For many years I felt that lockouts should, as nearly
as possible, be as strong and as safe as the padlocks
used with then.

The enclosed spring steel lockout sample with the
patented interlocking hasp will allow you to examine
first hand it's strength and safety.

We formerly manufactured lockoutis made of cast aluminum
but disconiinued them because they were definitely not
safe.

T hope the enclosed information will be of help and
if there is anything else we can do, please let us
know.

Sincerely,

7 //’ff A
Alvert XK. Reque’

President

AKR/c jb
Encls.

S3<



APPENDIX ©

Assures a Safer
Lockout Program

ED-CO has made the first real improvemnent in lockouts since they were invented in 1915 by a railroad
brakeman. Lockouts still do the same job, but until now they have all had a common fault. They could
be pried open with a screwdriver or pliers with the padlocks siill in place. And aluminum lockouts can be
broken off by a strong pair of hands.

Bardened stee! hasp with patented interlocking tabs can’t be pried open, filed or sawed any easier than your
padiocks. This safe lockout defeats attempts to ¢ircumvent OSHA requirements. Red vinyl coating. Off
the shelf in either T or 174™ 1.D. hasps. Packed 12 lockouts per box. F.0.B. Warsaw.

PN Ch=N
C4EN < R
D £ %
- . ": DO g-rl 1%11 1D E:\
</ ED-600CH L £

LOCKOUT ADAPTER

Permits use of ED-CO lockouts on steam, air or
fluid lires. Made of %" zinc plated steel.

o ED-CQO lockout adapter No. ED-615 is shown locked
ED-615 Adapter Oniy to a Hunt valve with an ED-800 ED-CO lockout and
cD-615CH Adapter w/ED-600 lockout attached. ED-725 ED-CQ padiocks with 2% hasps.

60<

scifications subject i3 rhange without notice. X Printed in USA



DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS
UNITED STATES ARMY

GENERAL SAFETY
REQUIREMENTS

APPENDIX D-1

For sale Ly the Supes

dent of D, Us. G
Waghington, D.C- S0
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mechanical ventilation or respiratory prolective equipment shall b
provided.

07.B.13. No cntry shall be permilted to manholes ¢r unvented
vaulis unless forced ventilation is previded or the atmasphere is
found 1o be safe by testing for oxygen deficicncy and the presence
of explosive gases or furmnes, No man shall enter such a place unless
wearing a life line tended by a man safely outside and having 5o
other duties. A signal system sh2ll be established.

07.B.14. When sufficient ventilation cannot be obtained without
blocking the means of access, employees in the coafined space
shall be protected by air linc respirators.

07.B.15. Exposure of cmployees 1o inhalation, ingestion, skin ab-
sorplion, or contact with any material or substance at a concentrae
tion above those specified in the “Threshold Limit Valucs of Air-
borne Contaminates™ of the American Conference of Govern-
menrtal Industrial Hygienists, latest edition, shall be avoided.

07.B.16. Instruments shall be provided 1o test the atmosphere
quantiatively for carbon monoxide. nivogea diexide, flammable
or 1oxic gasses. dusts, mists, and fumes that occur in the wunnel or
shaft. Tests shall be conduzted as frequently as necessary to assure
thar the required quality and quanlity of air is maintained. A record
of all tests shall be maintained and kepi available.

07.C. PROTECTIVE HEADGEAR

07.C.01, Protective neadgear shall meet the requirements {or class
A or class B headgear as defined by ANS!I Z89.2. _
07.C.02. Protective headgear wom in proximity 1o elecwric lines,
apparatus, and equipment shall be class B (ANS] 289.2).
07.C.03, All points of entry to a hard hat arca shall have a hard hat
cauton sign.

07.C.04, Hard hat arcas shall be general areas such as consuuc-
tion, alteration, demolition, dredging, quarry, building, or similar
related field activities rather than specific portions of a building or
project. i

07.C.05. All construction workers and supervisors and
inspector personnce! on constructiun work, floating plan,
survey parties and stream discharge measuring parties, lock
operaring nersonnel, and all employees engaged in mainte.
nance operations shall wear protective headgear while on the
work siie. Visitors at work sites shall be furmished and
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sion. Splices shall have insulation cqual 1o that of the cable.
15.1.13. Portable electric lighting used in moist and/or hazardous
locations such as drums, tanks. vessels, and grease pits shall be
operaled al a maximum of 12 volts,

15.E. OVERHEAD LINES

15.E.01. Overhead transmission and distribution lines shall be car-
ried on towers and poles which provide safe clearances over
roadways and suuctures.

15.E.02. All elecuic power or distribution lines shall be placed
underground in areas where there is extensive use of equipment
having the capability of encroachment on the clear distances s=~eci-
fied in 15,E.08.

15.E.03. Clearances shall b¢ adequate for the movement of
vchicles and for the operation of construction equipment.

15.E.04. Protection of outdoor trolleys and portable cables rated
above G600 volis for supplying power to moveabls consuuction
equipment such as ganury crancs, mobile crancs, shovels, cic,
shall conform to National Eletwic Safety Code requirements.

15.E.05. Whea it is necessary to transpont machinery or equipment
under overhead lines in a manner that encroaches on specified
clearances, the job shall be scheduled so the lines can be de-
efargized.

15.E-0%. Plant shall not be sited or placed within 20 feet (6. [0 m)
of overhead uansmission or distribution lines.

15.E.07. Operations adjacent to overhead lines shall not be initi-
ated unul the governing utilities authoritics have been notified and
the operations coordinated therewith.

15.E.98. Operations adjacent to overhead lines are prohibited un-
less one of the following conditons is satisfied:

2. Power has been shut off and 'positive means taken 10 prevent
the lines fiom being energized.

b. Equipment or any part thereof does not have the capability of
coming within the following minimum clearance from energized
overhead lines, and equipment has been positioned and blocked 1o
assure no part thereol including cables can come within the
following minimum clearances:

66

Powerlines Minimurm
nominal system kv required clearanee
00runder .. e iaieieiaiee aea 10 feet( 3.05m)
69 Liiiieriereenirraniareanataaaes 12 feet( 3.66m)
5160 . 15feet( £€.57m)
230285 ............... ederessainiaaan 20 feer( 6.10m)
38 i i iiianrecrrearaisaaann 25 fecr( 7.62m)
SO0 ... 35 fer1 (10.67 m)

A notice of the minimurm required clearance shall be posied at the
operator’s position. Elecuic line dermiek trucks and aerial Tifts shall
not be required to comply with this requirement. (ENG Form
3363).
15.E.09. Cage-type boom guards, insulating links, or proximity
warning devices may be used on cranes, but the use of such devices
shall not alier the requirements of any other regulation of this parn
even if such device is required by law or regulation. The insulating
link shall be capable of withstanding 2 one-minute dry low
frequency dielectric test of 50,000 volts, a.c. Boom guard and
wamning devices shall meet Air Force Technical Order, T.0.
36C-14.
15.E.10. [n transit with nio load and boom lowered, the equipment
clearance shall be a minimum of 4 feet {1.2 m) for voltages less
‘than 50 kv, and 10 feat (3.05 m) for voltages over S0 kv, up to and
including 345 kv, and 16 feet (4.88 m) for voltages above 245 kv.
15.E.11. Any overhead wire shall be considered 1o be energized
unless and until the person owning such linz or operating officials
of the clectrical utility supplying the line assures that it is not an
energized line and it has been visibly grounded.
15.E. 12. Prior 10 work near transmitter towers whete an electrical
charge can be induced in the equipment or materials being handled,
the transmitter shall be de-energized or test shall be made to deter-
mine if clecuical charge is induced on the erane. The following
precauucns shall be taken when necessary to dissipate induced
voltages: :

a. The equipment shall be provided with an elecirical ground
directly to the upper rotating structure supporting the boom; and

b. Ground jumper cables shall be attached to materials being
handled by boom equipment when elecurical charge is induced
while working near encrgized transmitters. Crews shall be provid-
ed with nonconductive poles having large alligator clips or other
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stmtlar protection 1o anach the ground cable 1o the load. Approved
insulating-gioves will be used.

15.E.13. Combustible and flammable materials shall be removed
from 1he immediate arca prior 10 operations.

15.F. BATTERY CHARGING

15.F.01. Battery charging installations shall be located in arcas
designatwed for that purpose.

15.F.02. Baueries of the nonseal type shall be located in enclo-
sures with ourside vents, or in well ventilated rooms, so arranged as
w0 prevent the escape of fumes, gases, or electrolyte spray into
other areas,

15.F.03. vertilation shall be provided 1o ensure diffusion of the
gases from the battery 10 prevent the accumulation of an explosive
mixture.

15.F.04. Racks 2nd trays shall be substuntial znd wreated 0 be
resistant to the electrolyte.

15.F.05. Floors shall be of acid resistant construction or be pretec-
ted from acid accumulations.

15.F.06. Facilitics for quick drenching of the eycs and body shall
be provided for emergency use in the immediate vicinity of the
work area.

15.F.07. Facilities shall be provided for flushing and neutralizing
spilled clecwrolyie, for fize prowection, for protecting charging
apparatus from mechanical damage, and for adequate ventilation
for dispersal of fumes from batieries, :

15.F.08. When charging batterics. the vent cups shall be kept in
place 10 avpid electrolyte spray. Care shall be taken to
assure vent caps are funclioning.

15.G. LOCKOUT AND TAGGING OF CIRCUITS
15.G.01. Equipment or circuits that are de-energized shall be rend-
ered inoperative and have tags attached at all points where such
equipment or circuits can be energized.

15.G.02. A safe clewrance procedure shall be eswablished. See
Section XXVIIL

15.H. HAZARDOUS LOCATIONS

15_H._01. All components and urilizarion equipment vsed in z haz-
ardous location shall be chosen from among those listed by a
nationally rzccgnized testing laboratory, such as Underwriters'
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SECTION XXVI

WOBK IN CONFIRED OR INGLOSED
SPAGES

27.A. GENERAL

27.A.01. Prior 10 ¢nyy imo coaflined or inclosed spaces, a posilive
procedure to eliminate or control the hazards shall be established.-
27.A.02, Procedure shal! be in accordance with the Manufaciuring
Chemists Association, Safety Guide SG-10, Entering Tanks and
Other Inclosed Svaces, or with Depaciment of the Navy publication
“Fuel Storage Tank Cleaning at the Shorr Establishment™
(NAVDOCKS P-342) ar with the American Peuoleum Institute’s
Recommended Practice, RP 2015, cleaning Petroleum Storage
Tanks, as supplemented.

27.A.03. Inclosed spaces shall include storage tanks, tank cars,
holds of vessals, process vessels with limited ascess, deep tanks,
pits, vaults, shaft, or other confined spaces with one side open to
the air and venilauon or exhaust ducts sewers, underground
utility tunnzsls, or pipe lines with limited ventilation.

27.A.03, Hazards considered shall include toxic material and
vapors, flammable materials and vapors, asphyxiating, comosive,
or radioactive material, and lack of oxygen.

27.A.05, Inclosed spaces shall be 1ested for contaminanis and
periodic check tests shall be made to assure an acceptable
atmospheric condition.

27.A.06., Adequuie mechanical exhaust ventilation shull be
pravided.

27.A.07. Prowective ciothing and respiratory protection shall not be
used as a substitute for cleaning and.veatilaling of spaces.
27.A.08. No one shall enter an inclosed space conuaining a
flammable atmosphere or one which, because of oxygen deficiency
or contamination, mzy be immediately harmful w life in case of
failure of the respiratory equipment.

27.A.09. Persons working in confined or inclosed spaces shall
have a safety hammess and life line with an anendant if the
atmosphere has oxygen deficiency or contamination sufficient to
require respiratory protection. The attendant shall be assigned no
other duties. A signal sysiem shall be established.

27.A.10. Disconnects in the power to any apparatus in or
containing inclesed spaces shall be tagged and locked open
whenever men are in the inclosed space.

27.A.11. All lines leading into or out of inclosed spaces shall be
physically disconnecicd and eapped or blanked 10 prevent flow or

198
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drainage into the space. The closing of valves will not be a
sausfactory substitute.

27.A.12. Local exhaust ventilation shall be provided 10 climinate
contaminants gencrated by welding and tther operations within
inclosed spaces.

27.A.13. Only explosion-proof lighting shall be used in eonfined
or inclosed spaces unless the atnosphere has bees proven to be
nonflammable.

27.A.14. The nozzle of air, incn1 gas, and stzam lines or hoses,
wher used in the cleaning or vendlation of tanks and vessels thar
contain hazardous concentrations of flammable gases or vapors,
shall bx bonded to the tank or vessel shell, Bonding devices shall
not be awached or dewached in hazardous concentrations of
flammable gases or vapors. :

SECTION XXVIII

SAFE CLEARANCE PROGEDURE

28.A. GENERAL

28.A.01. A safe clearance procedure shall be established prior 10
work on or near electrical equipment or lines, mechanical
equipment, pressure systems, and vessels and Lines or equipment
containing dangerous or hazardous material which can be
cnergized, pressunized, acuvawd, or released remotly or
inadvertenty.

2B.A.02. A safe clearance is an operating procedure by which a
person, actng individually or as a representative of 2 ¢rew, may
have a designated system or equipment removed from and held out
of service until relcased by him.

28.A.03. Procedure shall include provisions for lockout, tagging,
distonnecting, and blanking or capping of controls, switches,
valves, and lincs, or blocking of moving pans 1o prevent
vnauthorized operation.

28.A.04. A sale clearance procedure shall be required on all
systems and equipment if unzuthorized removal or return 1 service
could result in injury, damage, loss of conteat, loss of protection.
or loss of system operating capability.
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258.38134 INDUSTRIAL RELATIONS TITLE 8
{Register 78, No. £2—10-18.75)
INDEX~—Continusd
Section
Class 111, Division 2 928({a) (2)
C
Lightning Arresters . 2900
HOISTINC CABLES 2942(i), 2943(f), 2944 (/)
HOISTING DEVICES 2940(e), 2941
Hot Stick—distances 2950 (c) (2)
Hydraulic Fluids 2950(e)
IDENTIFICATION
Bus (Metal-Enclosed) 2171
Capacitors 02892
Circuit Breakers .2 2940
Circuit Feedback 2831
Equipment—Hazardous Lecations 2526 (b) (5), 2927 (b} (4}, 29258(b)
Fuses 2845(g), 2847 ()
Ceneral 2115
Lightning Arresters 2904
Motars, Generators, and Control Apparatus .2885
Neutral Conductor 2740(b), 2741 (b)
Qil-Fillad Cutouts e 2854
Pull and Junction Boxas 2753(H
Switches 2833 (1), 2835(g)
Switchyards 2944 (i)
Terminals—Motors, Generators, and Control ADPEratus......cnessrersvemsiansuenes 2885(e)
Transformers 2874(c)
ILLUMINATION N 2934
INDUCTIVE HEATING
. Bus (Metal-Enclosed} 2765
Conductors in Raceway R 2745
INSPECTION—DEENERGIZED LINES _BEFCRE WORKING ... oo 2950 (b)
INSPECTION—STRUCTURES, POLES, PLATFORMS—

BEFORE CLIMBING 2544 (h}
INSPECTION WINDOWS—SWITCHCEAR AND CONTROL ASSEMBLIES...... 2868
INSTALLATION AND MAINTENANCE 2714
INSTALLATION OF EQUIPMENT—OUTDOORS ‘... 2936
INSTALLATION REQUIREMENTS—SWITCH BLADES ... 2833 ()
INSULATION—CONDUCTORS

General 2816
Inspedance Grounded Neutral ' 2741(b)
Solidly Grounded Neutral Z740(b)
INTERLOCKS
Capacitars (Switching) 2890(¢c)
Circuit Breakers 2871
Control Cabinets 2863(b)
Flectrostatic Equipment 2926{c) (4) {J}, 2926(c) {5} (J)
Isolating Switches (No Interrupting Rating) 2841{c)
Power Fuses 2845 (1)
Switches 2870
INTERRUPTER SWITCHES
Fused ... 2834
Ceneral 2833
ISOLAT!ION (DISCONNECTING MEANS)
Capacitors.... 2590
Circuit Breakers . 2541
Feeders and Branch Circuits \I137
Cenerators ; 2582 (b} (2)
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TITLE § DivISION OF INDUSTRIAL SAFETY 358.38.135

ELECTRICAL SAFETY ORDERS
{Reglster 75, No. £2—10-18-75]

INDEX—Continued
Section
Motors 2882 (a) {2)
Services 2732
Switches 2835
Transformers 2876(c)
JUNCTION BOXES: See “Pull and junction Boxes”
LADDERS 2951(b)
LAMPS-REPLACEMENT QOF (WORK PROCEDURES) 2944 (1)
LANYARDS . 2959
LIFTING EQUIPMENT 2951 {¢)
LICHTNINC ARRESTERS
Clearances 2901
Cennections 2902
Flammable Atmospheres 2900
Grounding 2503
Identification 2904
LIVE LINE TOOLS ! 2951 (<)
LOCATION
Devices in Switchgear and Control Assemblies 9869
Equipment—Ceneral 2711
Equipment—Mines and Tunnels 2918
Qil-Filled Cutouts 9853
Services . 2720(d)
Switches—Interrupter 2833 (e)
Switching Devices and Other Service Equiprment 7725
LOCKED ROOMS OR ENCLOSURES 2810
MAINTENANCE AND INSTALLATION 2714
MANHOLES
General 2813
Working In . 2543(b)
MARKING: See “Identification™
MATERIAL UNLOADING ... 2953
MEASURING TOOLS 2951 (¢}
METAL-CLAD CABLE
_Bends o784
Elevation . 2186
Fitrings ... 2785
Grounding ......... 2782
Strength 7787
Supports 2783
Use 2781

METAL-ENCLOSED POWER SWITCHCEAR AND INDUSTRIAL CONTROL
ASSEMBLIES

Accessibility of Energized Parts 2863
Arrangement of Devices 2859
Clearance for Cables and Cenductors Entering Enclosures D862
Constructio.... 2858
Door Stops and Cover Plates 2856
Cas Discharge from Interrupter Devices 2867
Crounding of Devices.. 2865
Cuarding Energized Parts—High Valtage : 28650
Guarding Energized Parts—Low Voltage 2851
Inspection Windows D568
Interlocks—Circuit Breakers 2471
Interlocks—Swiiches ... 2870
Locaticon of Devices 2869
Scope 2357
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TITLE 8 Di1visioN OF INDUSTRIAL SAFETY 358.38.19
{Register 75, No. 42—10-13-T5)

Service Factor. The service factor of an electric machine is a mul-
tiplier which, applied to the rated output, indicates a permissible
loading which may be carried continuguly under the conditions for
that service factor.

Service Point. The point of connection between the facilities of
the serving agency and those of the consumer.

Shielded Cable. A shielded cable is a cable in which the insulated
conductor (5) is enclosed in a ¢conducting envelope (s), 5o constructed
that substantially every point on the surface of the insulation is at
groung potential or at some predetermined potential with respect to
ground.

Stored-Energy Operation. Operation by means of energy stored
in the mechanism, sufficient to complete a specified operation.

Stress Cone. (See Cable Terminations.}

Submersible. Submersible, as au adjective, describes a device
which s so constructed that it will operate satisfactorily when com-
pletely or partially submerged in a liquid under specified conditions.

Suitable. Capable of performing with safety the particular fune-
tion specified in these Orders.

Supervised. Under continuous or intermittent surveillance by a
local or remote operator or automatic data proce.sing system.

Switch (Hook) Stick. A device with an insulated handle and 2
gook or other means for performing stick operation of a switchin,

evice. :

Switching Device. A device designed to close and/or open an
electric ¢ircuit.

Switching Devices.

{A) Circuit Breaker. A device designed to open and close a
circuit by non-automatic means, and to open the circuit autornati-
cally on a predetermined overload of current, without injury to
itserf when properly applied within its rating.

(B) Cutout. An assemnbly of a fuse support with either a fuse-
holder, fuse carrier, or disconnecting blade. The fuseholder or fuse
carrrier may include a conducting element (fuse link), or may act
as a disconnecting blade by the inclusion of a non-fusible member.

(C) Disconnecting Means. . A device, or group of devices, or
other means whereby the conductors of a circuit can be disconnect-
ed fram their source of supply. :

(D) Disconnecting (or Isolating) Switch (Disconnector, Isola-
tor). A switch intended for isolating an electric circuit from the
source of power. It has no interrupting rating and is intended to be
operated only after the circuit has been opened by some other
means.

(E) Interrupter Switch. A switch, czpable of making, carrying,
and interrupting specified currents.

(F) Oil Cutout (Qil-Filled Cutout). A cutout in which all or
part of the fuse support and its fuse link or disconnecting blades are
mounted in oil with complete immersion of the contacts 2nd the
fusible portion of the conducting element (fuse link), so that arc
interruption by severing of the fuse link or by opening of the
contacts will occur under oil. )
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TITLE 8 DrvisioN OF INDUSTRIAL SAFETY 358.38.59
(Register 73, No. 30-=7.25-73}

Article 83. Switches

Article 69. Switches

2833. Interrupter Switches.

(a) Ratirg.

(1) Continuous Current Rating. The continuous current rating
of interrupter switches shall equal or exceed the maxirnum continu-
ous cuwrrent at the point of installation. -

(2) Interrupting Rating. The current interrupting rating of inter-
rupter switches shall equal or exceed the maximum current which
the switch will be required to interrupt.

(3) Momentary Rating. The momentary rating of interrupter
switches shall equal or exceed the asymmetrical short circuit current
available at the switch location. The asymmetrical short circuit cur-
rent shall include contributions from 2ll connected sources of energy,
such as other lines, generators, large motors. etc.

(4) Fault Closing Rating. Interrupter sw. ches shall have a fault
closing rating equal to or greater than the asymmetrical short circuit
current which ean occur at the switch location, unless suitable inter-
Ioglclor operating procedures preclude the possibility of clasing into
a tault. . -

{5) Voltage Rating. The maximum voltage rating of interrupter
switches shall equal or exceed the maximum circuit voltage.

(b) Enclosure. Interrupter switches installed indoors shall have a
meta] enclosure, or shall be installed in a room of at least 2-hour fire-
resistive construction, or in a transformer vault.

{c) Readily and Safely Accessibie. Interrupter switches shall be so
installed that the center of the grip of the operating handle of the
switch, when in its uppermost position, will be not more than 6% feet
above the floor or working platform.

(d) Switch Enclosures. Switch enclosures shall not be used as race-
ways for conductors feeding through, or tapping off, to other switches,
ess adequate spezece is provided for this purpose.

(e) Switching of Conduclors. The switching mechanism shall be
arranged to be operated from a location where the operater is not
e?osed to energized parts and shall be arranged to open all unground-
ed conductors of the circuit simultaneously with one operation.
Switches shall be arranged to be locked in the open position. Metal-
enclosed switches shall be operable from outside the enclosure.

_{f) Installation Requirements. All switch blades shall be de-ener
gized when the switch is in the open position. )
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358.38.60 INDUSTRIAL RELATIONS TITLE 8
(Register 73, No. 30—7.25-73}

Articie €9. Switches

Exception: The blades of switches used to connect a load to more
than one source of supply may be energized when in the open posi-
tion if (1) suitable gam'ers or enclosures are installed over the
switches to prevent accidental contact with the energized switch
blades; and (2) a conspicuous permanent sign is placed on the outside
of the barrier or enclgosure warning that 5’13 switch blades may be
energized in any position. R
EE) Fuses. Fuses installed with interrupter switches shall comply

with the requirements of Article 72

h) Interrupter Switches. Interrupter switches, except those in-
stalled on poles or structures, shall be so located that they may be
operated or maintained from z readily and safely accessible place.

(i) Identification. Interrupter switchesshall have a permanent and
legible nameplate including LPE)e following informaton: manufacturer’s
type or designation, continuous current rating, interrupting curent
rating, momentary current rating, fault closing rating, and maximum
voltage rating.

(i) Stored Energy for Opening. The stered energy operator may be
left in the uncharged position after the switch has been closed if a single
movement of the operating handle charges the operator and opens the
switch.

2834, Fused Interrupter Switches. Fused interrupter switches
shall be so installed that all supply terminals shall be at the top of the
switch enclosure.

Exception: Supply torminals are not required to be at the top of
the switch enclosure if barriers are installed to prevent persons from
accidentally contacting energized parts or dropping tools or fuses
into energized parts. -

2835. Disconnecting {Isolating) Switches. (a) General. Discon-
necting switches may be single-pole or multiple-pole.

(b) Isolating Means. A suitable air break switching device shall be
installed to isolate each oil switch from zll sources of supply unless
automatic disconnecting switchgear equipment of the metal-clad draw-
out type is used. ]

Exception: In highly corrosive or flammable atmospheres, suitable
isolating means other than air break shall be used, or the isolatin
means shall be installed in an enclosure approved for use in suc
lecations of the particular hazard involved.

(c) Accessible to Qualified Persons Only. Disconnecting switches
installed in locations where only gqualified persons are permitted access
shall be installed in suitable enclosures, or shall be elevated above the
floor not less than clearances shown in Section 2935.

1<
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TITLE § DivisioN OF INDUSTRIAL SAFETY 358.38.61
{Registor 73, No. 30—7-28-73)

Article 3. Switches

(d) Accessible to Other Than Q}:mliﬁed Persons. Disconnecting
switches installed in any location where other than qualified persons
have access shall be installed in suitable enclosures.

The door or cover of the enclosure shall be kept closed, except when
opened for operation or inspection. If installed so that the bottom of the
enclosure is less than 8 feet above the floor, the door or cover shall be
ke&} locked.

hen disconnecting switches are operable from outside the encio-
sure by a remote control mechanism, the operating handle or lever shall
be kept locked when in either the open or closed position.

(eL Isolating Switches. Isolating switches shall be provided with
suitable means for safe normal operation. This operating means may be
an insvlated hookstick, an insulated extema.lp operating handle, or
remote control mechanism. Disconnecting switches shall provide a visi-
ble gap in the circuit adequateé for the operating voltage.

Provision shall be made to observe the position of the blades of dis-
conneecting switches. If viewing windows are provided, they shall be
shatterproof, of adeguate size, and suitabl_{l located to permit viewing
of all contacts. Metal-enclosed switches other than those designed for
hookstick operation shall be arranged to be locked in the open pasition.
Multiple switches in the same enclosure shall be equipped with a con-
nection diagram.

( Rating. Disconriecting switches shall have current and voltage
ratings not less than the fuﬂ-ﬁ)ad current and operating voltage of \‘.Ee
circuit. The momentary rating of disconnecting switches shall equal or
exceed the asymmetrical short circuit current available at the switch
location. The asymmetrical short circuit current shall include contribu-
tions from all connected sources of energy, such as other lines, genera-
tors, large motors, etc.

(g) Identification. The disconnecting switches shall have a perma-
nent and legible nameplate including the following information: eon-
tinuous current rating, maximum voltage rating, momentary current
rating.

(h) Waming Signs. Unless so interlocked that they cannot be
opened under load, disconnecting switches shall be provided with per-
manent warning signs having Jetters at least 2 inches high and reading
as follows: “Waming—Disconnecting Switch—Do Not Open Under
Load.” When a group of disconnecting switches is installed in one room
or enclousure, a single sign may be sufficent.

ii) Barriers. Suitable barriers shall be installed on both sides of each
pole of disconnecting switches mounted indoors. :
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358.38.62 INDUSTRIAL RELATIONS TITLE 8
{Repiarer 72. No. 3X0—7-28-73)

Article 70. Circuit Sraakers

Article 70. Circuit Breakers

2837. ‘Ratings. (a) The continucus current rating of a circuit
breaker shall equal or excced the maximum continuous current at the
point of installation. .

(b) The interrupting rating of 2 circuit breaker shall equal or exceed
the maximum fault current the circuit breaker will be required to
interrupt, including contributions from all connected sources of energy.

{c) The closing rating of a circuit breaker shall equal or exceed the
maxdmurn asymmetrical fault current into which the cireuit breaker
can be close

(d) The momentary rating of a circuit breaker shall equal or exceed
the maximum asymmetrical fault current at the point of installation.

{e) The rated maximum voltage of a circuit breaker shall equal or
exceed the maximum circuit voltage.

2838. Grounding. Metallic enclosures for circuit breakars shall be
grounded as required by Article 55 :

2839. Ceneral. Cireuit breakers shall comply with AN Standard
C37.04-1964, and may be single pole or multd-pole. They shall:

(a) Have an accessible mechanical or other approved means for
manual tripping, independent of control power.

(b} Be release free (trip free).

(c) Have positive means to prevent unintended operatian during
inspection or maintenance.

(d) When operated manually while energized, open and close the
main contacts independent of the speed of the manual cpseration.

{e) Be equipped with a mechanical position indicator to show the
open or closed position of the main contacts.

2840. Identification. {a) Circuit breakers shall have a permanent
and legible nameplate including the following information: manufac-
turer’s name or trademark, manufacturer’s type or identification num-
ber, continuous current rating, interrupting rating in MV A or amperes,
and maximum voltage rating.

(b) Modifications of a circuit breaker affecting its rating (s} shall be
accompanied by an appropriate change in the identification data on the
nameplate. :

2841. Isolation. {a) Means shail be provided to isolate each circuit -

preaker or circuit breaker installation from all sources of potential.

(b) The isolating means shall provide a visible gap in the electrical
circuit adequate for the operating voltage.

(c) Isolating or disconnecting switches (with no interrupting rating)
shall be mechanically interlocked with the circuit breaker or shall be
provided with prominently displayed caution signs in accordance with
Article 69 to prevent switching load current.

(d) The isolating means may be individually or group operated.
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TITLE 8 DIVISION OF INDUSTRIAL SAFETY 431
GCeNERAL INDUSTRY SAFETY ORDERS
{Register 72, Ha. 14—4.2.77)

INTROCUCTION

3200. Purpose. To fulfill.the expressed social public policy of the
. State of California set forth in ArHele XX, Section 21 of the Consttution,
to make full provision for securing safety in places of employment,
these General Industry Safety QOrders are promulgated for the guidance
of empioyers and employees alike. Compliance with these orders may
not in itself prevent occupational injuries or diseases, but will, it is
believed, provide a safe environment which is a fundamental prerequi-
site in controlling injuries. Every employer should provide his supervi-
sory staff with a copy of these orders and assure himself that each
supervisor is familiar with those sections pertaining to the operations
under his supervision.

NOTE: Authority cited for §§ 3200 to 4207, inclusive: Sections 6312 and 6500, Labor
Code. Additional authority cited: Section 6502 and Section 1423, Labor Code. Issuing
agency: Division of Industrial Safety.

History: 1. New §§ 3200 to 4191, inclusive (except as otherwise noted) fled, and

§4 4201 to 4207, inclusive, refiled, 12.1949 (Register 18, No.8).

2 These orders supersede the orders heretofore separately published in Title
8, Chapter 1, Subchapter 4 entitled Dust, Fumes, Vapors and Gases Safety
Orders, Engine Safety Orders, Gantry-Truck Safety Orders, Genceral Safety
QOrders, Laundry Safety Orders, Mechanical Power Transmission Safety
Orders, Steam Shovel and Locomotive Crane Safety Orders, Safety Orders
for Women in Industry and Woodworking Safety Orders.

3201. Title. These safety orders shall be known as General In-
dustry Safety Orders.

3202. Application. (a) These orders establish minimum stand-
ards and apply to 2ll employments and places of employment in Califor-
nia as defined by Labor Code Section 6303; provided, however, that
when the Occupational Safety and Health Standards Board has adopted
or adopts safety orders 2pplying to certain industries, occupations or
employments exclusively, in which like condiions and hazards exist,
those orders shall take precedence wherever they are inconsistent with
the General Industry Safety Orders hereinafter set forth.

(b} After the date on which these Orders become effective, all instal-
lztions shall conform to these Orders. ’

Exception: {1} Existing installations which are in compliance with
safety orders, or variations therefrom, in effect prior to the effective
date of these safety orders, unless the hazard presented by the instal-
lation or equipment is, in the judgment of the Chief of the Division,
of such severity as to warrant control by the application of the appli-
cable secHons of these orders.

(2) Facsimiles, replicas, reproductions, or simulations when used
for exhibition purposes when such compliance would be detrimental
to their use for such purposes unless the hazard presented by the
installation is, in the judgment of the Chief of the Division, of such
severity as to warrant controi by the application of the applicable
sections of these Orders.

Introduction

{c) Regulations herein affecting building standards, apply to any
building, or building alteration, or building medification for wgich con-
struction is commenced after the effective date of the regulations. Date
of commencement of construction, for the purpose of this section, shall
be:

o<
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TITLE 8 Drvis1ON OF INDUSTRIAL SAFETY 43291

GENERAL INDUSTRY SAFETY ORDERS
[Register 77. No. 20—5-1477)

3309. Drainage and Ventilation. (a) Trenches, tunnels and pits
inside buildings shall have proper drainage and ventilation, or other
means of protecting employees who work in these areas shall be pro-
vided as required in Group 16 of these orders.

(b) Sewage tanks and sewage sumps inside buildings shall be tightly
covered and ventilated with a suitable vent to the outside atmosphere
so located as not to endanger the safety of employees.

3310. Discharge Location. {a) The discharge opening from-
traps, drains, and blowoffs shall be located so as not to endanger the
safety of employees.

(b) Internal combustion engine exhaust pipe outlets shall be 5o laeat-
ed that the exhaust vapors or gases will not be drawn into the air inlets
of air compressors or air conditioning systerms.

(¢) Exhaust condensed steam shaI% not reduce the visibility around
machinery or on walkways, roads, and runways to the extent that haz-
ards to employees are created by such reduction in visibility.

(d) Relief or vent discharges of tanks or other closed vessels in which
there are toxic or flammable vapors or gases, fumes, dusts or other
harmful substances shall be located so as not to endanger the safety of
employees. When it is impractical to divert dangerous concentrations
. of toxic or flammable vapors or gases, fumes, dusts or other harmful
substaneces from such working areas, employees performing work of a
transient nature in these areas shall be provided with, and shall wear,
approved respiratory and personal protective equipment.

3311. Flarebacks. {a) To provide greater safety in lighting and
relighting fixed fired equipment, the employer shall designate one or
more employees who shall be trained in the safe lighting and relighting
of the equipment. It shall be the responsibility of the employer to limit
lightiniand relighting of the equipment to employees so designated.
It shall be the responsibility of the employees to follow the instructions
given them. Copies of the instructions shall be prominently displayed
2t a location near the equipment. .

(b} Inaddition to the above fire boxes or combustion chambers shall
be purged or allowed sufficient time to vent themselves before a source
of ignition is introduced into them.

oé(s:) Provision shall be made, for the furnishing of extension lighting
rods, where their use is indicated. Valves and other controls sha]% be so
located as to aveoid placing the employee in an unsafe position if a
flareback oceurs.

3312. Entering Combustion Chambers, Flues, Boilers or Unfired
Steamn Pressure Vessels. (a) Before employees are allowed to en-
ter, through a manhole, the shell or drum OF a steam boiler or an unfired
steam pressure vessel for maintenance or repair, where such a boiler or
pressure vessel is one of a battery of two or more boilers or vessels or
is connected to another source of steam, the valves connecting to the
steam header or other source of steam shall be closed and effectively
blinded or two valves shall be installed with a bleeder between them
and the valves shall be closed and bleeder oper. Blow down valves and
other valves on lines through which harmful material might 2ccidental-
ly flow back to the boiler or vessel shall be either sealed or closed and
locked and the key retained by the employee or his supervisor while
thg employee is in the boiler or vcsse%. When lines are cffectively
blinded the valves need not be locked or scaled.

To<
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432.92 INDUSTRIAL RELATIONS TITLE 8
(Register 77, No. 20—-5-14-77}

(b) Emp-oyees shall not enter or be required to enter the fire boxes,
flues or con:bustion chambers of fired apparatus until:

{1} The pilotlight, fuel and steam lines to burners entering the fire
box or combustion chamber have been blinded, disconnected or ef-
fectively closed by the use of two block valves with an open bleeder
between them. : .

(2) All probability of ignition of any solid combustibles in the fire
box or combustion chamber has been removed.

3313. Use of Solvents for Washing. (a) The substances listed be-
low shall not be used to wash floors, walls, ceilings, machines, equip-
ment, furnihure or parts thereof except:

(I) In an adequately ventilated location;

{2} In vapor degreasers designed for use with a specific material
or in similar units designed for such applicaiion;

(3) In vented, totally enclosed systems;

(4) Outdoors, in quantities of one gallon or less.

List of substances:

benzol ether

carbon disulfide pentachloroethane
carbon tetrachloride tetrachlorcethane
chloroform tetrachloroethylene

trichloroethylene

{b) Where the substances listed below are used for washing as per-
mitted in (a), hand protection as preseribed in Article 10 shal%be pro-
vided for exposed employees except where such use is infrequent and
of short duration:

benzol chloroform
carbon tetrachloride trichloroethylene
tetrachloroethylene

3314. Cleaning, Repairing, Servicing and Adjusting Prirae Movers,
Machinery and Equipment. (a) Machinery or equipment capable
of movement shall be stopped and the power source de-energized or
disengaged, and, if necessary, the moveable parts shall be mechanically
blocked or lacked to prevent inadvertent movement during cleaning,
servicing or adjusting operations unless the machinery or equipment
must be capable of movement during this period in order to perform
the specific task. If so, the employer shall minimize the hazard of move-
ment by providing and requiring the use of extension tools (e.g., ex-
tended swabs, brushes, scrapers) or other methods or means to protect
emgloyees from injury due to such movement. Employees sﬁall be
made familiar with the safe use and mainlenance of such tools by thor-
ough training, :

W<



APPENDIX [-3

TITLE 8 Di1viSION OF INDUSTRIAL SAFETY 432.92.1

GENERAL INDUSTRY SAFETY ORDERS
{Roglsiar 77, No. 2051477}

b) Every prime mover or power driven machine equipped with
lockable controls or readily adaptable to lockable contr_og shall be
locked out or positively sealed in the “off " position during repair work
and setting-up operations. Machines or prime movers not equipped
with lockagle controls or readily adaptable to lockable controls shall be
considered in compliance witg this order when positive means are
taken, such as de-energizing or disconnecting the equipment from its
source of power, or other action which will prevent the prime mover
or machine from inadvertent movement. In all cases, accident preven-
tion signs and/or tags shall be placed on the controls of the machines
and prime movers during repair work. -
Note: For the purpose of this order, “locked out™ means the use of
devices, positive methods and procedures, which effectively prevent
unexpected or inadvertent movement of the machine or materials.

(c) The employer shall provide a sufficient number of accident pre-
vention signs or tags and padlocks, seals or other similarly effective
means which may be required by any reasonably foreseeable repair
emergency. Signs, tags, padlocks, or seals shall have means by which
they can be readily secured to the controls.

(d} During repair prime movers, machines, or equipment shall be
effectively blocked or otherwise secured to prevent inadvertent move-
ment if such movement can cause injury to employees.

{e) On repetitive process machines, such as numerical control ma-
chines, which require power or current continuance to maintain index-
ing and where repair, adjustment, testing, or setting up operations
cannot be accomplished with the prime mover or energy source discon-
nected, such operations rmay he performed under the following condi-
Hons:

{1} The operating station where the machine may be activated
must at all times be under the control of a qualified operator or
craftsman.

{2) All participants must be in clear view of the operator or in
pesibive communicaticn with each other.

(3) All participants must be beyond the reach of machine ele-
ments which may move rapidly and present a hazard to them.

(4) Where machine conhguration or size requires that the opera-
tor leave his control station to install toodls, and where machine ele-
ments which may move rapidly, if activated, exst, such elements
must be separate{y locked out by positive means.

{3} During repair procedures where mechanical components are
being adjusted or replaced, the machine chall be de-energized or
disconnected from its power source.

Note: “Participant” shall mean any other person (s} engaged in the
Tepzir, adjustment, testing, or setting up operation in addition to the
qualified operator or craftsman having contral of the machine operat-
ing station. : ‘
History: 1. Amendment filed 10-25-74; effective thirtieth day thereafter (Register 74,

No. 43).

2. Repcal)cr and new subsections (a), (b) and (¢} and amendment of subsec-
tion (d) fled 5-12-77; effective thirticth day thereafter (Register 77, -
No. 20). :
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TITLE § DIVISION OF INDUSTRIAL SAFETY 88.3

BOILER AND FIRED PRESSURE VESSEL SAFETY ORDERS
(Reglster 78, Na. $1-—-12-18-78) . :

3516 Try Cock Manipulation, Provisions shall be made where-
by each of the cocks can be manipulated by the employee while
standiag on the floor or platform on which the boiler is mounted

~ 3517.* Steam Gage and Water Gage Glass Location. The steamn
gage and water gage glasses shall be so located on the boiler that they.

can be clearly seen by the operator.
History: 1. New Appendix 1 (Sections 3228, 3274, 3311, 3312, 3310, 3514, 3515, 3516 and
3517) fAled 12-14-765; eFective thirtieth day thereafler (Register 76, No. 51).

* Reprint of Ceneral Industry Safety Order, Section 3516, Try Cock Manipulation (Reg-
ister 72, No. 23}.

* Reprint of General Industry Safety Order, Section 3517, Steam Gage and Water Cage
Class Location (Register 72, No. 23). 7
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TITLE 8

APPENDIX D-4

D1IvISION OF INDUSTRIAL SAFETY 59

BOILER AND FIRED PRESSURE VESSEL SAFETY ORDERS
{Reglater 78. No. §1-—12.1878)

SUBCHAPTER 2. BOILER AND FIRED PRESSURE VESSEL

Article

P

Section
750.
751,
752

Section
753.

Section
T54.

1976246

SAFETY ORDERS

Originally Printed 42045, as Boiler Safety Orders
(Repealer and new Subchapter 2 filed 8-1855)

Scope of These Orders
Definitions
Design and Construction
Installation .
Inspection
Operaticn
Repair
Datalled Analysis
Artiele 1. Scope of These Orders

Application of Orders
Beilers and Fired Pressure Vessels Not Subject to These Orders
Variances

Article 2 Definitions

Definitions
Article 3. Design and Construction

Design and Construction of Power Boilers and High Temperature
Water Boilers

Design and Construction of Fired Pressure Vessels

Design and Construction of Low-pressure Boilers

Design and Construetion of Nuclear Boilers

Maximum Allowable W.P. of Exsting Installarions

Article 4. Installation

Safety Valves and Pressure Relieving Devices, Boilers

Safety Valves and Pressure Relieving Devices, Fired Pressure Vessels
Low-pressure Boilers

Blowoff Valves and Tanks

Means of Feeding Water to Boilers'

Water and Pressure Cages
.Installation of Secondhand Power Boilers

Access for Inspection and Cleaning

Boiler Supports
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TITLE § DivISION OF INDUSTRIAL SASETY 66.3

BOILER AND FIRED PRESSURE VESSEL SAFETY ORDERS
{Registar 77, No. 31—7-30-77} .

at least 2 means of feeding when required by paragraph PG-
59(d} (2) (g) of the Code. A water supply system may be considered as
2 means o? feeding water to the boiler where the water pressure in the
system is not less than 6 percent above the pressure at which the safety
valve is set to open. Feed piping, valves, and appurtenances shall be
installed as required by the Code. .

History: 1. Amendment filed 11-2-66; effective thirticth day thereafter (Register 65,

) No. 38). Approved by State Building Standards Commission. .

766. Water and Pressure Gages. All power boilers and high-tem-
perature water boilers subject to these Orders shall be equipped with
water gages and pressure gages as required by the Code.

History: 1. Amendment filed 11.2.86; efective thirticth day thereafter (Register 685,

No. 38). Approved by State Buildiag Standards Commission.

767. Reinstallation of Secondhand Power Boilers. When a pow-
er boiler changes both ownership and location, the purchaser shall
report the state serial number and the new proposed location to the
division.

768. Access for Inspection and Cleaning. {a) Where it is im-
practicable to remcve the hood of any vertical fire-tube boiler for in-
spection purposes, an access opening of the following dimensions shall
be proviéjed in the hood: )

. {1) For botlers not exceeding thirty-six inches (36°) diameter, not

less than six inches by eight inches (6° x 87} or eguivalent area with

a minimum dimensicn of six inches {6”) in any direcHon.

(2) For boilers over thirty-six inches (35”) diameter, not less than
twelve inches by sixteen inches (127 x 167) or equivalent area with

a minimum dimension of eleven inches {117) in any direction and a

minimum diameter ¢of fifteen inches (157} for circular openings.

(b} Access for inspection and cleaning shall be provided in all boiler
settings. The minimum dimension of access openings shall be 12 inches
by 16 inches, unless the size and/or design of the boiler setting is such
that inspecton and cleaning can be adequately accomplished through
smaller openings.

(¢) When 2 or more steam, high-temperature water, or hot water
heating boilers having manhole openings are installed in batter{ or
connected to a cornmon main or header, each boiler having a manhole
opening shall be fitted with 2 stop valves between the boiler and the
common main or header. An ample free blow drain shall be provided
between the stop valves and the discharge from the drain shall be

-

!

/
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i
|
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visible to the operator while manipulating the drain valve. e

History~ 1. Amendment filed 11-2-65; elective thirtieth day thereafter (Register 66,
Ne. 38). Approved by State Building Standards Commission.
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TITLE 8 ' Dresion or INDUSTRIAL SareTy 68.1

Bomner axD Fren PRESSURE VESSEL SareTY ORDERS
(Register 74, No. 43—10-26-74)

~ (e) Nothing in sections (a) and (b} above shell prohibit any
quelified safeiy engineer employed by the Division from requiring
any boiler to be prepzred for imspection when in his opinion sueh
inspection i8 necessary to determine the safety of the boiler.

History: L Amendment fled 11-2-68; effective thirtieth day thereafter (Regls-
ter €8, No. 88). Approved by State Building Standerds Com
2100, M

Ti3. Preparation of Boilers for Imspection. (a) The owner or
user of a boller or bollers herein required to be inspected shall, after
14 deys’ notice from the division, prepare tke boiler for internal
inspection.

If the owner or user finds the Jdate set for lnspection mot to his
convenience, he shall immediately advise the division, or qualified
inspector, and ask for s postponement and state the reasons therefor,
in which case the inspectior date mey be postponed for a period not to
exceed thirty {30) deys from the date first e~t for inspection.

{b) To prepare a boiler for internal inspection the water shall be
drawn off and the boller thoreughly washed. Manhole and hand-
hold covers and washout plugs in the boiler feed lines and water
column connectiors necessary for adequate inspection shall be removed
and the furnace and ecombustion echamber thoronghly coocled and
cleaned. Enough of the brickwork, refractory, or insulating material
shall be removed to permit the qualified inspector to-determ’ne the con-
dition of the bofler, furnace, or other parts and to eneble the qualified
inspector to obtain such data as is required at each annual inspection.
The steam gage shall be removed for testing. At the discretion of the
Division, duta obtasined by nondestrnetive examination may be used
in lieu of visuel inspection.

{¢) The owner or user shall prepare the boiler for hydroststic
test when reqguired by the qualified inspector. If the boiler to be hydre-
statically tested is connected with other boilers that are under steam -
pressure, such connections shall be blanked of unless provided with
double stop valves with & free blow drain between the valves.

(d) Before a resale inspection or other inspection of & secondband
boiler is made, the interior of the shell or drum may be required to
be descaled and cleaned, such tubes shall be removed as the qualified
inspector deems necessary to enable him to ascertain their condition,
tke lagging and brickwork shall be removed, and the exterior of
the shell or drum shall be cleaned No paint ghall be applied before the
inspection is made. .

History: 1. Amendment Sled 11-2-86 ; effective thirtieth day thereafter (Regle-
ter 68, No. 38). Approved by State Building Standards Conmls-
elon. '

778. Identification of Bollers. (a) Q(uselified inspectors making

the first field inspection of boilers required by these Orders to have a
permit to operate, shall stamp on the boiler a state serisl number
(unless = state serial number has previously been stamped thereon)
which shall become a permsenent means ¢f identifieation. This assigned -
number shall be made either by steel die figures not less than % 4-inch
in height, or outlined by means of center punch dots, with figures not

83<
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BOILER AND FIRED FRESSURE VESSEY. SAFETY ORDERS
{Replstor TR Mo. BI—12-15-TH)

while in operation to determine that the heater is operating safel
within the set operating conditions and provided that each of the fol-
lowing are complied with:

(1) The heater is equipped with automatic safety shutdown de-
vices for each of the following condiions: .

{A) Excessive tube skin or steam temperature

(B) Excessive steam pressure

{C) Flame failure . .
(D) Inadequate combuston air

(2) Withinintervals not to exceed every 80 days of operation of the
heater, the following inspection checks shall be performed by a per-
son familiar with the equiprnent and who has been properly instruct-
ed in making such checks

(A) Esach safety shutdown device shall be tested for proper op-
eration.

(B) All external piping and wising shall be visually checked for
obvicus defects.

{C) All indicating geges shall be checked for proper celibration

Equipment defects isund in (A}, (B), or {C} above shall be cor-
rected re continuing the boiler in service.

(3) At the time of the annual inspection of the heater and its
accessory equipment, all sutometic operating controls and sutematic
safety shutdown devices which are not frilsafe shall be serviced as -
necessary to assure their continued reliability to include:

{A) Replace vacuum tubes and check sensing devices in the
flame-failure system znd replace if not operating properly.
(B) Test all coile, diaphragms, and other operating parts of all
safety shutdown and operating control valves.
Such servicing shell be done by & person familiar with such controls
end devices and who hes been properly instructed in their servicing.

{(4) Arecord shall be kept of the inspection and maintenance oper-
ations required by (2) and (3) ebove and thisrecord shall be available
to the certified inspector at the time of the annual inspection.
Note: Authority dited: Secticns 8314, 550 and 6502, Labor Code.

Hitary 1. Amendment fled 12-17-85; cffective thirtieth day thereafter (Register 65,
No. 24).
2 Amendment filed 11-2-66; =fective thirtieth day theredfter {Regicter 66,
No. 38). Approved by State Building Standards Commirdon.
3. Amendment of mubsecton (b} (2) Hled 12-31-74; effective thirticth day
theresfter (Register T3, No. 1).

782. Safe Pracces. (a) The following Safety Orders from Title
&dCa.liforrﬂa Admipistrative Code ere hereby made a part of these
orders:

(1) Ceneral Industry Safety Order 3228(i): Number of Exits,

Boiler, Furnace znd Incinerator Rooms. See Appendix 1.

84<
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76 INDUSTRIAL RELATIONS TiTLE 8
{Reglater 78, No. §1—12-15-78)

A {2) genera.l Industry Safety Order 3274: Valves and Controls. See
ppendix L.
{3) General Industry Safety Order 3311: Flarebacks. See Appendix

1 .

‘4) Genersal Industry Safety Order 3312: Entering Combustion
Chazlnubers, Flues, Boilers or Unfired Steam Préssure Vessels, See Ap-
pendix L.

(&) %ncral Industry Safety Order 3310: Discharge Location. See
Appendix 1.

(6) (a?;nera] Industry Safety Order 3514: Tubular Gage Guard. Sea
Appendix 1.

(7) General Industry Safety Order 3515: Try Cock Discharge Re-
sceptacle. See Apgen ix 1. N

(8) General Industry Safety Order 3516: Try Cock Manipulation
See Appendix L.

(9) Ceneral Industry Safety Order 3517: Steam Gage and Water
Gage Glass Location. Appendix 1.

(b All fired boilers, not included in Sections 763 and 771, equip
with controls to permit the burness to be ignited automaﬁcall‘y shell be
eguipped with a full safety pilot or other device that will provide
equivalent safety. Such safety pilot or other device shall be of a type that
will de-energize the electrical circuit end/ or cause the main burner fuel
velve to close within the following bumer input and time limits.

400,000 BTU/HR and under ... coeeeeeeceessenennees 90 seconds
400,001 to 2,500,000 BTU/HR ......ocovrerrececmeererenes — 9seconds
* Over 2,500,000 BTU/HR 5 seconds

{c) All dampers used in smokestacks of boilers which use natural
draft shall have suitable openings to vent the furnace.

(d) When portable electric lights are used inside any boiler or pres-
sure vessel they shall be equipped with a vaportighﬁfﬁbe, substantial
guard, rugged nonconduchting lamp holder and handle, and shall have

S cord or equivalent sufficiently long to reach to & plug-in or
juncton box outside the vessel.

Histary: 1. Repealer and new subsection (b) filed 8-12-75; effective thirticth day

thereaftes (Register 76, No. 33). For prior history, see Regisler 74, No. 42,
2 Amendment of subsection (a) fled 12-14-76; effective thirtieth day there-
after (Regisier 76, No. 51).
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APPENDIX 1

3228. (i)? Boiler, Fumace &nd Incincrator Rooms. Any room
containing a boiler, gumacc, incinerstor, or other fuel-fired equpment
must be provided with two means of egress when both of the tollowing
condibions exist: - : .

: (1) The area of the room exceeds 500 square feet, or
; (2) The Iar%:st single piece of fuel-fired equipment exceeds 1,000,-
- 000 B.t.w. per hour input capacity.

Exception: Rooms housing high-pressure boilers (greater than 15

Ibs. psi) where either of the conditions listed in (1) or (2) exist shall

be provided with 2 exits.

If two mesns of egress must be provided, one may be a fixed ladder.
The means of egress must be separated by a harizontal distance not less
then helf the greatest horizontal dimension of the room. All cPen.ing!
shell be protected with a self-closing fre ammb[gohaving 2 minimum
one-hour fire-protection rating. Where oil-fired boilers are usad, a 6
inch noncombustible sill (dike) shall be provided. There shall be no
interior openings between any occupancy where flammabie or explo-
sive concentrabons may be expected to secumulate.

32742 Vilves and Conbtrols. (a) Where pipe valves require
daily manipulation and are so located that they cznnot be reached or
operat=d from the floor, a egenmnent platform or other safe means of
operation shall be provid

(b) Valves or other controls shall not be solocated that their manipu-
lation exposes the employes to hazards of dangerous moving parts of
gzr‘ii;n)e movers, machines, or transmisdon equiprent. (Title 24, T8

. 35117 Flarebacks. (a) To provide grenter safety in lighting and
relighting fixed fired cqui%rcnent, the employer shall designate one or
more employees who shall be trained in the s=fe lighting and relighting
o gw equiﬁmegé.hlt shallfb:: the responsibility of S e emploser to Lt:idl.:

ighting and relighting of the equipment to em; ees 50 designat
It shs]lgbc the responsibility of the employees to ?ol?c;w the instructions
given them. Copies of the instructions shell be prominently displayed
at z Jocation near the equipment.
{b) Inaddition to the above fire boxes or combustion chambers shall-
be purged or allowed sufficient time to vent themselves before & source
of 1gnition is introduced into them. .

3 Reprint of Ceners] Industry Safety Order, Section 3228(4), Exits, Boller, Furnace and
Incinemator Rooms, of the Califarnis Admintstrative Code, Titls & Subchapter 7 (Register
72, No. 23).

* Reprint of Ceneral Industry Safety Order, Section 2274, Vahres and Cantrols, of the
Calffornla Administrative Code, Title B, Subchapter 7 (Register 76, No. 89).

3 Reprint of Cenasal Industry Sefety Order, Soction 3311, “larebacks, of the California
Adminbstrative Code, Title 8, Subchapter 7 (Register 72, No. 23).
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832 INDUSTRIAL RELATIONS TITLE S8
{Register 74, No. $1—12-13-¥)

¢) Provision shall be made, for the furnishing of extension lighting
rods, where their use is indicated. Valves and other controls shz.lf be s0
located as to avoid placing the employee in an unsafe position if a
\ flareback oceurs.
\

3312¢* Entering Combustion Chamberx, Flues, Boilers or Unfired
Steam Pressure Vessels (a) Before employees are allowed to en-
ter, through a manhole, the shell or drum of a steamn boiler or an unfired
steamn pressure vessel for maintenance or repair, where such a boiler or
pressure vessel is one of a battery of two or more boilers or vessels or
15 connected to another source of steam, the valves connecting to the
steam header or other source of steam shall be closed and effectively
Klinded or two valves shall be installed with a bleeder between them
and the valves shall be closed and bleeder open. Blow down valves and
other valves on lines through which ha.mxﬁ.vﬁ;aterial might accidental-
ly flow back to the boiler or vessel shall be either sealed or closed and
locked and the key retained by the employee or his supervisor while
the employee is in the boiler ar vessel When lines are effectively
blinded the valves need not be locked or sealed.

(b} Employees shall not enter or be required to enter the fire boxes,
Rues or combustion chambers of fired apparatus untik

{1) The pilot light, fuel and steam lines to burners entering the fire
box or combustion chamber have been blinded, disconnected or ef-
fectively closed by the use of two block valves with an open bleeder
between them

-(2) All probability of ignition of any solid combustibles in the fire
box or combustion chamber has been removed. :

3310.* Discharge Location. (a} The discharge opening from
traps, Jdrzins, and blowoffs shall be located so as not to endanger the
safety of employees.

3514* Tubular Gage Guard. (a) Tubular water gages on porta-
ble steam boilers shall be protected with a substantial guard affording
grotech'on at least equivalent to that obtzined by an enclosure of one-

alf (14) inch wire mesh of No. 18 USS. gage. )

{b} (NI} Every portable steam boiler shalF be equipped with liquid
level gages of the reflex type.

35157 Try Cock Discharge Receptaclee Where discharge pre-
sents hazards to employees, try cocks shall discharge into 2 funnel,
dripper, or other similar receptacle, which in turn shall be piped to a
safe place of discharge. ’

N
I Reprint of Ceneral Industry Safety Order, Section 3312, Entering Combustion Cham-
bers, Flues, Boilers or Unfired Stearn Pressure Vessels, of the California Administrative
Code, Title 8 Subchapter T (Register 72, No. 23). ,

* Reprint of Ceneral Industry Safety Order, Section 3310(s}, Discharge Location (Reg-
Ister 72, No. 23).

“ Reprint of Ceneral Industry Safety Order, Section 3514, Tubular Cage Cuzrd {Regis-
ter 72, No. 23).

7 Reprint of General Industry Safety Orde:, Section 3515, Try Cock Discharge Recepte-
cle (Register 72, No. 23).
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THE STATE OF UTAH

BOILER AND PRESSURE VESSEL
RULES AND REGULATIONS

EFFECTIVE
JULY 1, 1975

ISSUED BY

THE INDUSTRIAL COMMISSION OF UTAH
SAFETY DIVISION
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(b} ;" EXTERNAL INSPECTION means an inspection made when a boiler or
prussure vessel is in operation, if possible.

8. COMMISSION, NATIONAL BCARD means the cummission issued by the National
Bpard to a holder of & Cerctificate of Competency who desires to make

shop inspections or rfield inspections in accerdanze with the National
Board By=-laws and whose employer submits the insgector's spplication

to the National Beard for such comaission. .

9. COMMISSION reans the Induserial Commission, scate of Utah.
10. COHMISSIONER mcans the Commissioner ir charge of the Salety Division.

1. CONDEMNED BOTLER OR PRESSURE VESSEL means a boiler or pressure vessel
that has been inepected and declared unsafe, or disgnalified by legal re-
guirements by the Chief or Deputy Inepector who has 2pplied 2 stamping
or marking designating its condemnation.

12. DIVISION means the Boiler and Pressurc Vessel Safery Division aof the
InduSErial Commission of Utah.
3. EXISTING JNSTALLATION means and includes anmy poiler or prassure vessel

constructed, installed, and placed in operation or contracted for . fore
July I, 1945.

14. INSPECTION CERTIFICATE means a certificarion issved by rhe Inspector
for the operation of a boiler or pressure vessels.

15, INSPECTOR me2ns the Chief Inspector. or any Deputy lnspecior, or
Special Inspector.

fa} CHIEZF INSPECTOR mcans the Chief Boiler and Pressure Vessel
Inspeccor for rhe Stare of Utah.

(b} DEPYTY INSPECTOR medns any Inspector appointed by the Commissioner.

fe) SPECIAL INSPECTOR rcans an inspector holding a Utah Cervificace
of Campetency, and who is regularly employed by an insurance company
avthorized to insure against loss from explosion of boilers or pressure
vescels in this scate and owner or user as defined in Parc II, Para. II.

16. REPAIR mecans work necessary teo Ieturn a boiler or pressure ressel to
a safe and satisfactory operating coadicion.

{fa} MAIQOR REPRIR means a rapair upon which the strength of a boiler
or pressure vessel will depond.

(b) ALTERATION mrans a change in a boiler or pressure vessel that
substantially alters the original design reguiring consideration of
the effect of the change on the original design, It is not intended
chat the .22:ition of nozzles smaller than an unreinforced opepring size
e considered an aiteration.
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PART II - ADMINISTRATION

1. MINIMUM COQNSTRUCTION STANDARDS FOR BOILERS AND PRESSURE VESSELS

ta) All boilers and pressure vessels used in ‘incustrial or mznu-
facturing establishments, business establishments, sawmills, cor—
struction jobs and every place where workmen or the public may be
cxposed to the risks thersof shall be designed, constructec, in-
Specend, stamped and instelled in accordence with the applicarle
ASME Boiler and Pressure Vessel Code and the latest Addenda thereto.
in effect., and these Rules &nd Resulations.

tb) It is preferadle that all boilers and pressure vessels be regis—
tered with the Kationsl Board. If boilers and pressure vessels are

not registered with the National Board, thep it shall be the manu-
facturer's responsibility to send one legible copy of the manufacturer’s
data report to the Industrial Commission of Utak, prior to installa-
tion in this State,

(¢} Pressure Piping - Piping external to power boilers from the
boiler to the first stop valve Of @ sinyle boiler. and te the Segond
stop valve in & battery of twe or more beilers s subject to the re-
guirements of ASHE Pewer Beoiler Code, Section I, and the design.
fabrication, installation and ctesting of the valves 2nd piping shall
be in conformivy with the applicable parssraphs of ASHE Code.

{d) State of Utah Special = If & boiler or pressure vessel is of
special design or cne that canno: bear ASME stamping. details of

the proposed construction. including shop drawings. shall be suh-
austed to the Chief Inspector and approval as "Srtate of lirah Special”™
for constructicn and insrallation must be obtained from the Commis-
sion before construccion is started.

{¢} Before secondhand equipment is installed, epplication for per—
mission to install shall be filed by the owner or user with the Chief
Inspector and appraval obtained. Such equipment entering the Stere of
Utak shall be subjeer ro the requiremencs of (a) and (b} above,

(fj FElcctric boilers, subject to the requirements of the Safety
Act and these Ruies and Regulations, shall bedr the Underwriters®
Laboratories label on the completed unit or 2ssemdly by the manu-
facturer. This label shall be in additien to the code symbol stamp—
ing requirements of the ASME and the Natiocnal Board.

2. FREQUERCY OF INSPECTIONS OF BOYLERS AND PRESSURE VISSELS

(a) Power boilers shall receive a certificate inspection amaually
which shall be an internal inspection. Sveh boilers shall also be
inspected externally anncelly. while und=r operating conditions.
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an indicator to show whather the valve is cpen or elosed and is desigred
to withseand the reguired hudrostatic pressure test of the boiler.
.
When a stop valve Is so located that water ¢an accumelate. ample
drains shall be provided. The drainage shall be piped to a safe loca-
tieon and shall not be discharged on the top of rthe boiler or its setrting.

When boilers provided with manholss are connected to a common steam
main, the stcam coanection from cach boiler shall ricced with cwp
stop valves having an apple free-blow drain beiwecen them. The discharge
of the drain shall be visible to the operator while manipulacing the
valves and shall be piped clear of the boiler setting. The stop valves
shall consist prefcrably of one automatic ponreturn valve (set pext o
the boiler) and a second valve of the surside-scrow-and-yoke type.

11. BLOWOIrF CONNECTION

The construction af the setting arovund each blowsff pipe shall permiv
free cxpansion end contraction. careful attention shall be given to the
problem of sealing these setting openings without restricting the move=
ment of the blowoff piping.

All blowoff piping, when exposed to furnace heat, shall be protected
by firebrick or other heat-resisting material, so constructcd that the
piping may be inspected readily.

Each beiler shall kave a blowoff pipe, fitted with a valve or cock.
in direcr connection with the lowest water space. Cocks shall be of
the gland or guard type and suvitahle for the pressure allowed. The use
of globe valves shall not be permitted. When the maximum allowable
working pressure exceeds 100 psiqg, cach blowoff pipe shall be provided
with two valves oI a valve and cock.

Blowoif piping shall comply witlhr the reguirements ol the ASME Code,
Section I, from the boiler to rhe valve eor valves, and shall be run
full size without use of reducers or bushings. The piping shall not
be calvanized.

Aall ficeings bertween the ‘boiler and blowoff valve shall be of steel.
In case of renewal of blowoff pipe or fittings, they shall be installed
in accordance with the rules and regulations for neow installations of
the ASME Code.

12. REPAIRS AND RENEWALS QOF BOILER FITTINGS AND APPLIANCES.

Rhenever repairs are made to fittings or appliances or ie becomes
necessary to replace them, such repairs or replacesments shall comply
with the latest requirements of the ASME Code, and the Mational Board
Inspeceion Code.

25
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PART IV - GENERAL REQUIRIMERTS

Z. IKSPECTION OF BOILERS AND PRESSURE VESSELS

All boilers and prassure vessels, not exempt by the Act, shall be
inspeczed internally and externally, as provided by these Rules and Requ-
lations, by an Jinspector. The owner or user shall prepare each boiler
- or pressure vessel for such iaspection and for appropriate pressure
tesrs, whenever necessary. Following is a recommended general guide inm
Dreparing eguipment for an internal inspection:

fa)

b}

BOTLERS

1) Cool the boiler, furnace and seotting sufficientiy to pre—
vent Jamage to any part.

{2) Drainm a‘r;d\basb-‘zhor_o_lgghlg internal pares to be inspecred.

{3) Remove manhole and hanchole piates, and wash out, drain
and inspection plugs.

(4} Remove a surfficient number of srates of internally fired
boilers, as reguested by the iaspector.

5] Remuwe brickwork, refractory and insvlation, s reguired
by the inspector, to fdetermine condition of boiler. headers.
tubes, furnace, structural supports, and other perts.

¢6) Prevent lecakage of water, steam or vapors into boiler ip-
reriors that would endanger personnel.

(7} Before opening the nanhole or handhole covers and entering
any parts of the steam=generating unit connected to a common
header wizh other boilers. the nonreturn and steam stcp valves

must be clesed, tagged, and preferably padlocked, and érain valves
or cpcks between the two valves operned. The feed and check valves
must be closed, tagged, and preferably padlocked, and drain valves
or cocks located between the two valves opened. After draining
the boiler, the bloweff valves shall be closed and padlocred. Blow-
off lines, wherp practicable, shall be disconnected between pres-—
sure parte and valves. All drains and vent lines shall be opea.i.

(8} Prepare the pressure gage for sesting.
PRESSURE VESSELS

{1} Remgve manhele and handhole plates, cleaning and inspecticn
plugs.
{2} C€lean internal Surfaces and adequately veatilate all dnterior

spaces.

37
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(3} Isclate the unit to the exctent that internal temperature,
pressure and enviroament are not injurious to personnel and are
wnder strict contrel during complete inspection.

(4) Remove linings or covarings as reguired by the inspector, to
determine true physical condition of the vessel apd its componentcs

(8) HMake protective and regulating contrels resdily accessible
for inspection. .

(8) Prepar the pressure gages for testing.

2. BOILERS AND PRESSURT VESSELS IMPROPERLY PREPARED FOR INSPECTION

1f a boiler or pressure vessel has not been properly prapared for an
internal inspection, or If the owner or user faiis to comply with the
requirements for a bydroscatie test as ser forth in these Rules ond Regu-
latians, the inspector may decline to make the inspection or test tnd
the inspection certificate shall be withheld until the owner or user com
plies with the reguirements.

3. REMOVAL QF COVERING TQ PERMIT INSPECTIDN

It the beiler or pressure vessel is Jacketed so that the secams of
chells, drums, or domes cannot be seer, sufficient jacketing, sereing
wall, or other form of casing or housing shall be removed ro permit rea-
sonable inspection of the seams and so that the size of the rivets, pitch
of the rivets, and other data necessary to determine the safety of the
boiler or pressure vessel may be obtained, provided such inforzation cam—
not be determined by other weans.

4. LAP-SEam CRACK

The shell of & pressure vessel, in which a lap-sean crack is dis-
covered along & longitudinal riveted joint. shall be immediately discon=
tinved from use. If the eguipment is nor more than 15 years of age, a
complete new course of the original thickness may be installed ac the
discrezion of the inspector and after approval by the Chief Inspector.
Patching is prohibited. (by "lap-scam crack® is meant the typical crack
freguently found in #ap seams, extending parallel to the longitudinal
Joint and located either between or adjacent to rivet holes).

5. HYDROSTATIC PRESSURE TESTS

A hydrostatic pressure test, when applied to boiler or pressure ves-
sels, shall not exceed 1 1/2 times the paximum allowable working pressure.
The pressure shall be under proper control se that in no case shall the
reguired test pressure be exceeded by more than 2 percent.

During a hydrostatic test involving pressures in exeess of the lowest
safery valve setring, the safery valve or valves shall be removed or cach

38
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place so the necessary help can be
obtained in case of emergency. This
-list shall include: :

1) Responsible supervision
(superintendent or equivalent)

(2) Doctor

{3) Hospital

(4) Ambulance

(5} Fire Department

(6) Sheriff or Police

15.9 Lockouts and Tagging. -

15.9.1 Where thereis danger of
machingry being started or electrical
circuits being energized while repairs
or maintenance work is being done,
the electriczl circuits shall be locked
open and/or tagged and the employee
in charge (the one who places the
lock) shall keel the key until the
job is completed or he is relieved
from the job., such as by shift change
or other assigrment. It if it ex-
pected that the job may be assigned
to other workmen, he may remove his
lock provided the supervisor or other
workman apply their lock and tag
inmediately. Where there is danger
of machinery being started or of
steam or air creating a hazard to
workmen while repairs on maintenance
work is being done, the employee in
charge shall disconnect the lines
or’ lock and tag the main valve closed
or biank the line on all steam driven
machinery, pressurized lines or lines
connected to such equipment if they
could create a hazard to workmen.

15.9.2 After tagging and lockout
procedures have been applied,
machinery, 1ines, and eguipment shall
be checked to insure that they carnot
be operated.

15.9.3 If locks and tags cannot
be applied, conspicucus tags made of
nonconducting material and plainly
. lettered, “MEN WORKING" followed by
the other appropriate wording, such

as "Do not close this switch” shall
be used. ' )

15.9.4 When in doubt as to
procedure, the workman shall consult
his supervisor concerning safe
procedure. . . '

15.10 'Safet_tj—Type hooks shall
be used wherever possible.

15.11 Emergency Showers,-3ubblers,
and Eye Washers. . '

.

15.11.1 Readil-y accessible, well -
marked, rapid action safety showers
and eye wash facilities must be

- available in areas where strong

acid, caustic or highly oxidizing
or irritating chemicals are beling
handled. (This is riot applicakle

 where first aid practices specifically

preclude flushing with running
water)} . :

15.11.2 Showers should have
deluge type heads, easily accessible,
plainly marked and controllef by
guick opening valves of the typc that
stay open. The valve handle should
be equipped with a pull chain., rope,
€tc., so the blinded emplouee will be
able to more edsily locatc the valve
control. In addition, it is
recommended that the floor plaiform
be so constructed to actuate the quick
opening valve. The shower should be
capable of supplying large quantities
of water under moderately High
pressure. Blapkets should be
Jocated so as to be ressonably
accessible to the shower area.

15.11.3 Eye wash fountain or &a
ready source of running tap water.:
such as drinking fountain or hose
with & gentle flow of water should
be immediately available for oye
irrigation. All safety cquipmeont .
should be inspected and tested at
regular intervals, preferably daily
and especially during freezing

vtah Occupational Safety and Health Division
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JHIOSHTIC FOREICH REFURRHLES

LES11 3 :

CONTFOL:  NICTA-.003,4205

ACCESS S CIS F1v-1%69

SOURCE* _

TITLE: RECOHFENDATIONS FUr THE CGRRECT. APPLICATION OF LAwS AND

"EGULATIONS FELATING TO CKRANES AND HOISTS .(OTHtR TAAN
FASKE ILER ANDL o JOLLEL (FASE . '
REFERT: CARaIER: [ NOTES DJOCUMENTALIRES - SECURITE ET KRICIENE DU
STREVEILSY MCe D49 NUTE WOe 675-54-099 FAFES 19-43

REFERZ2: '
PUBCATF: évs02/40

NONCH AUTST M= QUTF YO NT nACHInF-euARDiNGJ SAFETY-UEVICES
PROTECTIVE-FEJUIFKeNTs FLECTRICAL—pAZARDSy CONSTRUCTICN-INDUSTRY

65 FECOMMenDATIONS PUT FOnwARD Y A JOINT SUP-COMMITTELE FORMED

BY FRENCH UILCFASY ASSOCIATIONS TO E3TARLISH A (OMMON INT-PRFRETATION
QF REGULATIONS FUVERNING CHAGES AND HUOTSTSe THE FOLLCHING ASPECTS
ARE DEALT WITH: INSTALLATION CF ETUIFMFNT ANUL TLACKS; RUARD RAILS
AND TO=BDAFJS;s ELEZThiZAL SUPF_YI (ZQUTOCHO3IS A WO(C _RCULTC-BAEARERE DD
EARTHING; DFSIEN OF CPFRATORL?Y CABINS ANL ACCESS TQ SAME; SUARDING OF
HOVING PARTS (FSAxSsy LOLLETS AND GUMICE PULLEYS)S SAFE1Y AGUKS FOR
CRANES:; BRAXING UISTALCES: LOUMRERING OF LUADS PULLSY gLZLKS: ACCESS
FOP INSPECTION AND MAINTENANCE? TESTING; FFOIcCTION OF “OTORSS
LOCKING OF CONTRCL CGLACS. AN APF-=NRI X CONTAINS TA LEs AND
JLLUSTRATICNS FXPLAINING THF APFLICATIO" QF ITATUTORY cLECTRICAL
SAFFTY MEASYUARFS., (TnENMNCH)

+8383 . M5 .

CONTROL: NIOSH-v00& 7344

ACTESS: CIS 74-183%1

SOQUPCE ’

FUTHO LS ~ HGOMBERL-Ty Fa o

TivLeE: CONSTHRUCT!ICH FRINGCIFLES FUan SWITCHING STATIONS TO ENSURE
DPTIMAL SartTr TF FFRSUONNEL

REFERT: RULLETIN LIS LCAVEIZSnISCAEN ELEK1WOTeLHNISCHEN VEREINE -

PULLET s~ oo L'aS2Z(TATION SUTSsE DcS ELFCTRICIENSs VOLe
wE3 NUs &3 PAGES 245-2%1° 7 T T

KEFFRZ:
FPURDATE: 72/02,17

C3NCH AUSKAZs v L Z0InTmAL-AZARDS» ACCIVENT-FIEVENTLON,
FLEFTRICAL-ENLIFXNTs SAFRETY~ENCINEFAINTy SAFETY-EAUIFMENT »
CSATETY=0RVINES e WM P e =FALTOR s FLeCTrlMAL-CROUNDING, OFSILEN

A5 CRF L TY afr L -f e T puUQTERT ACAIAST eLECTFIC CONTACT DURING
THT CEERAITAn "Fy Ani VOWK Ty HICGH-VOLTAGE S»TTCHING STATIONS ARE
FEVTERFD, TRCLUNNES TFRAaNGSF AR NT SCat®NS “ALe OF FAxDEN:=D TLASSS

LDCYING OF “.IPSEY CaeCUIT-8u: AKERS s EFCUACMIC DenTfN OF ECULFMENT
ART CONTLOI %5 FRnTHIWd e 'ENGLUSLAE OF EMFYEnTs Tt LFFECT UF THE
SCUF44TIC ARKANCENFRD OF A 5Y5Tfm O OCCUFATIONAL SAFETY IS INCICAIED
END ThF akTARDS PaFTcaT (IN YERY AlTH-VOLIAGE wND LOW-VOLTACF :
PR TEMTNT SRE LIMUS:tD. & TLSMANY GF Tnk MAIN LAFSTY RULES IS

7] VFiLe (FRFUCHD
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SOURCE:
TITLE: NIKECTIVES RELATING TC PACKING MACHAINES
RESFR1: CENTRAL OFFICE FOR ACCIDENT PrREVENTIONs FEULDERATION OF
INDUSTnI®L MUTUAL ACCIODENT TIMSLRANCE ASSOCIATIONs gONNs 74
1/7L135 TARL HEYMANNS VERLAG KGy COLODGNEs 17 PAGES
RFFERZ: oL )
PUCPhATF: 6%2700/00
0ONCH STANOARDS:s PEGULATIONRS s MACHINERYs SAFeETY-0ZVICES:»
PCCIDENT-PREVENTION
65 FOLLOWING INTRECDUCTORY PARAGRAFHS INDICATINGL THE SCUFE (F

TAESE NIRECTIVES AND DEFINING BASIC TERMSs SECTIONS ARE D VITEDN T1C
CONSTRUCYION- AND EQUIPMENT (NIP-FOINTSs KOTATING PAPISs cMFSLoalY
SWITCHFS» LOCKING DEVICES, HWAKNING DEVICES Anp SWITCHESs FEEOING
UNTFR FRESSUKE AND WITH HAZRRCOUS 00DSI AND GPFRATIONS (RELKHAN)D

2572 . 43 .
CONTFCL?® NIGSH-L00161S5
ACTETS: CIS 15u7-1¢70
SONRCE =
JIT1 7 THE ELeCTRICAL FGULLIFPMENT UF “MaCHIne TOOLS FOR GLEwNerAlL UTC
Fe K1 FLECTUGCTECHENICAL ASSO"IATIGNs FAR:S» 2TANDATN Qs Wt

: 79-100» 33 PAGCFSs >1 nEFERENCES
FE"Fhet '
PUTOATF: §5%/70¢,u0

NNNCH MACHINE-IOCLS,y ELECTRICAL-HAJARDS, SAFFYY-DEVICES,
SAFFIY-PRECAUTIONSs FELTCIRTIC-CURKENT

L5 THIS STANJDAKD wAS JSSUED TC TARKE ALCOUKT OF PUBLICATINN

20GL-1 CF 1G45 OF. TUE INTERNATIONAL FLECTAUTECHNICAL (CO¥MIZSTUONe -IT
sRFTESITCL THe ELECTB]CAL'ECQIP”E&T UF MACHINB " OULI FOR GENERAL USF»
ITENDFD FOP CONNLECTION TO SYSTEMS OF A NOMINAL VOLTAGE SETWEEW
CONTUCTCRS NOT EXCEFLING €00 VOLTS FORrR BOTH DIRECT AND ALTICSINaTiING
CUFPENTe SECTIONS AhyY LCco¥lTew TO: MARKING AnC INSTRUCTIONS FuRr
INCTALLATION, MAINTENANCE AND OPERATIOM: GENEwAL SPECIFICATIOWS
RELATING TO ELECTRICAL SQPFLY; CONNECTIOKNSy CIRCUIT-BREAKERS; SAFETY
MEATUAFS RELATING TO CIRCUIT-BRFAKERSs OVERLOADING AND UNDEFEVULTAGE?
CONTROL CIRCUITS {(SUFFLY, SAFETY LOCKING DEVICESs STOPPING):
FNCLOSUSKES ANL CONMPARTMENTS FOR THE FROTECTION OF CIRCUITS AGAINST
EXTORNAL ENMVIRONMENTAL FACTORS: CONThOLS AND OFEFATING CGeAr
(PPOTERTION AND ACCFSSIRILITYD)S CUNDUCTOKS AnG CASLES (MAX1™mUM
CUPTENTs VOLTACF DROFs InNSULATIOND; A REVIEW OF 3TANDARLS AFFLICABLE
T0 FLECTRIC MOTORSR INDIVINYAL LIGHTING? EARTnING; TESTING; A LIST OF
KELEVANT STANDAGDSs A QUESTIONNAIRE IMTEWLDED TO SFilvi 25 &% 5aSJS FOR
THE SELFCTION OF EQUIPMENT IS APrENDED. (FRENCH)
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50571 ‘M3

COMTROL: NIQSH-U.005u544

ACCESS: rIS 75-125%

SQURCE:

AUTHOR: HENSFLESs e

TITLE: FET IN K¥ITHOUT NANEER - SAFE ENTRY INTO COMPOUNT HIXING
INSTALLATIUNS '

REFERT: SICHE:WrEITSTINCEMIEURs VOLe 55 iWOe 105 PATES Lo2—L66

KEFFR2:

PURNATE: T4r7706.07%

CONCH SAFF I I-MNMTASPRETy ACCIUFNT-PREVEMTIONS MIXING-ECGUIFMENT

&5 A nTV]_u OF THE PReCAUTIONS NECESSARY WwHEN CLEANING AND
SECVICIKG NCMPOUGD ANIMAL FLTD YiaFRS AND SImIlzn INSTALLATIONS:
INSTRUCTION ALD o AL IFITMallvoe 2r MAINTENANC: STAFF? &EMOVAL GF
FUSES;: LCCKING OF CONIRCLE; 4 “INGLE KFY PFCE THE m.IN SWITCH AND THE
"MIXER LID SECURFDI TY £ 70mM™0 SEFITY LOCKe CIRCUIT DIAGRAM=,
(GFRMAN)

2022 - M3
CONTROL: ) NIOSH-00014477
ACCESS: - CIS 319-1%067
SONFRCE:
AUTHOR: JOFFRE» Haes AND He VIALETTES
TIT_E: CALSES OF ACCIDENTS COHNECTED WITH CARTICLE ACCELERETORS
AND PROTECTTION AGAINST RADIATION
REFFR1: RADIOPROTECTIONS VUL 35 NOe 25 PAGFS E1-%6» 20 FEEFERENRCEL
REFERZ:® . .
PURDATE: 68,00/00
"NGNCH IONIZING-nhADIATIONs ACCIDENT-INVESTIGAT]I UL
CONTFOL-MEASURES, ACCIDENT-PREVENTIONS» FHYSIQLOGICAL-EFFEeCTS
€s ANALYSIS OF SEVERAL TYPICAL ACCIDENTS POINTINEG TO:

INADEGUATE INSTRUCTION OF .OR YISTAKES BY FERSONNELs MALFUNCTIONWING. OF
ACCELERATORS, OF FATLURF uF SqFFTY DEVICESe STUDY OF ACCIDENTS
PRKOVIDED INFORMATION ON THE BIOLOGICAL EFFECT> OF RALIATION Awl ON
THE BEHAVIOR OF KAGIATION TN MATTER» AND PROVIDED BASIC DATA FOR
WARNINS BYSTZMBe MZIASURES \RE HENGQIEALED FOR SURFDIHGCAAENGT
FORRETFULNFSS OF NEARLICENCE AND AGAINST SAFETY DEVICES BEING PUT QUT
OF ACTIONs ANE FOh PREVENTING FAILURE OR MALFUNCTIONING OF CONTROL
APF ARATUS OP UNTNTFNDED RADIATIONe SPECIFIC SAFETY MEASUKRES AND
KANTATION PPOTECTION APPLICABLE TO PARTICLE ACCELERATORS INCLUDF :-
SADTATINN HONITORING PANELS, SAFETY LOCKING DEVICESs, OPTICAL AND
ECOUSTIC SIGNALSs, AND SPECITAL SAFETY DEVICES GN ECENERATORS e (FRENCH)
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APPENDIX £
NIOSHTIC FOREIGN REFERENCES

5312 %3
CONTROL: NMIQSH-U00146431
ACCESS: CIs 31r-1%70
SOURCE:
AUTHGK® LINDZERKG, Ko .
TITLE: PHEVENTTION OF THE UMINTENTIONAL STARTINE OF MACHINES
REFERT: FNKAlo.E TAPETULKMIA - FOREBYGE OLYCKSFALLs NO. 4-5, PAGES
10-17 :
RETERZ:
PURDATE: . Ay,00700 .
nQ xCH ACCICE Y785 ACCIDENI-PREVENTION» SAFE YrMEASUKRES:
SAFETY~DEVICESs CONTrOL-MEASUKESs EQUIPHMENT
&5 A REVICK °F THE CAUSES OF THE UNINTENTIONAL AND

UNAUTHORIZED STARTING OR SWITUHING ON OF HACHINES 0R INSTALLATIONS
DUPING MAINTENANCEs ®KEPAIHs ADJUSTMENT AND SIMILAK WORK FOLLOKED BY
DESCRIPTIONS AND. ILLUSTRATIONS OF NUMEROUS SAFETY DEVICES AND SYSTEMS
{WARKRING SITNSs PATLOCK3» SAFETY CUTOUTS» LOCKSE:s ETCe) DESTENED TO
ELIMINATE THIS TYFZ OF HARZARD. (FINN1ISH)

SONRCE ®
TITLE: . ACCIDENT QCCURKNENCE I THe CHEMICAL IW4UUSTRY
FECF.L1¢ SCHVFIZERISCHE UNFALLVeRSICHERUNGANSTALTs LULtL Rils
SWITZEHL AND» 4> FAGES
LEFFEZD®
FURDATC: 73710700 )
CONCH CHEMICAL FAROCESSINTG INDUSTRY, CHENITAL MANUFaLTunIMC

TRPUSTEYs EFIOEMIOLOGLY s MGARBIDTITYs ACCIDENT INVESTICATIONSs CA&FETY
WP EQURFSy; EYPLOSION rREVEATIONs EXPLOSIVe ATMOSPAERFSs SAFETY
SFVICES, SAFETY ESUIFNFNT> SAFETY PEGULATIONS i -

<% ATTER cNUMEKATING THF VARIOUS SECTURS OF Thk CHEXICAL
{NPULZTEY (PASIC CHEMICAL3 s REFINED CHEYICAL PRODUCTSs PHIRMaALcUTICAL
AND COSMETIC ERODUULCTSs SGEPSs UASHING POLUERS AND DETELGENTSS
IsNMESTPIAL CASESs ETCe) THIS KEPORT GIVESs IN TABULAx FORMs A
PRl AKDOWN OF OCCUFATIONAL ACCIDENTS BY SECTOks MATERIAL CAUSE AND
TYFE OF INJURYs FOR THE PERIOD 1964-65¢ THE CNST CF ACCIDENIS SET
MWT fht THE TARLES RETERS T HHE PERIIDFT1ISI-B7: 2ACT'O" HE REPO(T!1 3
PEVCTED TO VARIOUS ASPECTS OF ACCIDENT PREYENTION (FREVENTION OF °
EXFCSIVE MIXTURES FOxMIMGs SAFETY LOCKING DEVICFS FOR MACHINERYs
CUAFDRATLS s SAFF METHODS FOP STORING AND STACKING)e MORE DETAILEL
TA™LFL OF OFEAKNCWN OF ACCINENTSs A LIST OF OADINANCES OF Tiie 3WISS
Ciatpal COUNCIL AND ThnF RULES OF THE SWISS ACCICLNT InSURANTL
INTTITUTE FOk THE PREVEKTION OF OCCUPATICHAL ARCINENTS Aal fIskASEY
Le€ APFENQDER. C(LSRMAN) '
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APPENDIX E
NIOSHTIC FOREIGN REFERENCES

42266 M3 :

CONTHOL: - NIGSH-00038582

ACCESS® CiS 2227%7-1>70

SOURCE: . .

AUTHOK 16G%Thnr Pe Bay EANG Le Po GRUSNINOVA

TITLE: CONSTIUCTIONAL SEFETY REDUIREMENTS FOR CCTTON - PRUCESSING
MACHINE Y ’

REFERT: NAUCNIE KAEQ1TY INSTITUTOV UGHRANY TRUDA VOSPSs NDe 022.

FALRS &5-5u
WEFFERZ:
PULNATE: 7us90,ul

CANGH TEXTILES-INCUSTAY, SAFETY-TTECAUTIONSs SAFETY-DEVICES:
TLLVHMINATION '
65 THE RTLuIPLAMENTS SET QU7 IN THIS AxTICLe Ake BALED ul AN

ARALYSIS OF ACCIDENT CAUSES AWT A STUDY OF UNSATISFACTORY JESIFENM
FELTURFS IN NEY meCHILCS G MACHINFS ALBraDY I8 U-FTe 1T 15 &
TAREF=-PART SRAFT FOF NERGULATIONS COVZRIMGE THE USE 2F MACHLINFESS
TENCRAL- SPEFCIFICATIONS AND SFECTFICATIONS FOn FLLTICULAR TYPLS OF
MACHINF» THE GENERAL SPECTIFTICATIONS HELATE TO0 THr CONSTRUCTIUN ANL
\BRANGEMENT JF THE.CRIVE ACIC INYKROLY MICHANIGHS 2 L ICKSDL ZiihoRLi
NEVICESs NOKKING FART: ANL SAFFTY DEVICESs ANu TU VORKPLALF LICHTING
STVERAL ILLUSTRATeDN EXAMFLES ARE GIVEN FOR SPETTAL TEUYIReMINTS
RELATING TO CCTTON-CLEANING MACHINES AND oINos DUX FEEDERSS

{RUCSTAN)D -

678 CoMy

rONTRCL ¢ NICSh-uhylt LS.

BCCESES F1% 1us?2=-1971

JQURCE:

TITLE: INSTRUCTIONS RESARDING BRUSH=CUTTINC SAWS — INSTRUCTIONS

FOR “MANUFACTUREFS AND USERS REIGARLINE SAFETY MEASURES
. APPLICARLE TO BRUSH-CUTTING POUWER SAWS
RFFFKRT: SKEDISH VORKEKS' PROTECTION BOAPD, STOCKHOLM, ANVISNINGAR
NOs 74; SVENSKA REFRCDUKTIONS AKTLEBOLAG, STOCKHGLHMs NO»
6416, 10 PAGFS

KREFER2:
PU3DATI ! 7G/C6,00

CONCH SAFETIY-CnéCAUTIONSs MACHINE-GUARDINGSs SAFETY-DEVICES,
ROIFE-CONTFOL

5 - LTSE FI=uT PaPT CONTAINS INSTRUCTIONS Fur MANUF ACTURERS OF

POLF =MOUKTI N POWEZR TlaCULA® SAWS FOR BFUSH CulTING: ATTAUHMENT OF
OLA0FE s LGCKTHRG OF THE SAW-AR&LOF DURING THE REPLACEMENT OF THE BLADES
DEIVING SH'FT, BLLNF LURAGDSr nANDLT AND CONTLCLSy ZTUARUS TC PREVENT
COMTACT ®ITH paT [ A4R15e AASTS-%A8 CYAAUSTINGs REEISN OF SAYWE wITH
LITTLE NUISF CUTPUT, EMERGFNLY CUT-OFF DEVICE> HA<NESS VITH A KAPID
KELEASE FOF CAPRYINC SEWS. FRUSH-CUTTINCG FOWLk CLRCULAR oAWS MAY ONLY
BE USED €Y TrAINET WOKKERS ™MORE THAN 1% YEAkS Tlue TnE SECOND 'PART
CONTAINS SATETY .UL$: FCn VNREIES USING TAFSE SAsde (SWFDISH)
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APPENDIX E

NIOSHTIC FOREIGN REFERENCES

LJ?P74 ~
UTWOL e MIoE - ), 70 ?nr
afress: S 2,17=1+hAx
SCLLTT:
ATVt
TiTri e SATFT1 MCuy FUK Tm: YAHUFACTURE OF PDWZIREU INDUSTKRIAL
R Taury . :
FETF AT FERMANENT SCORETAN]IATSY FEDERATION EURGPFENNE DE LA
. THANRTINTION; SYNDICATS DES INDUSTRIES OFE MATERICSLS OF
MANUTLWTIONXs PAEISs &b PAGES :

REFERE:
PUrDATE? 67405, 40

nENCY MCTOx VERICLEZ3s CONMTROL MEASURESs HOISTING EQUIPMENT
SAFFTY EOQUITMENT, ACLITENT FEVESRTION ’

£S TRICHU.LE TANTERUED FOT POWER TRuUCK MANUFACTURERS AWHD

OFFICIAL FACLTY viCawlZ?7211045. THFE PRINCIPAL SAFETY RULES TO SE
JREFIVED 1Y JJny DESTT.0 A IDCTIRRT WITEOL OFF TRUZKLG» 7 W HATEUES SAEIIR !
TRAVELTING S¥ceRs» ATF STATeD UNDER THE TNLLOWING ALADINGS:
CLARSIFICETION Ahu PESTICNATICN OF TRUCKS? TDENTIFLICATION FLATES:
RULFS FOR TESIAN INT MANUFACTURE (STARTLITY)» B5AKESs OPERATING GEAF,
WHEELS ANO Ti&®S, KLAXONSs SAFETY LOCKSs MAXIMUM SPEED (o ¥TLOMETERS
PEF HOUR - 275 mlL®'s> PFr HOURDs CCUPLINLE FuUk TrATLeRSs FASTENINGS
AND SLINGS FOR HCISTLInT 1XUCKS)I: rOWeR SYSTEMS: LUEVICES FOP AODISTING
AND TIPPING AwD CiHFn MOvi™MENTS (MECAANICAL AND nYDRAULIC BEVICES,
CEVICES FCGR LIMITIME HOISTs FUGFK AFMSs PRLCTFLTIVZ DEVICES (DVERHEAD
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APPENDIX F

DIALDG Fileld: ISMEC-MECH ENGR 73-78/AUG (Copr. ISMEC)

(Izem 7 of 44) User B34 Bnov78

. 45944 07600681
A VALVE-LOCKING DEVICE ENHANCES PLANT SAFETY
DES. ENG. {(GB} 13 JUNE 1976 Coden: DEMCBS
Treatment: X
02
Descriptors: VALVES; FIXINGS '
Identifiers: PLANT SAFETY: VALVE LOCKING DEVICE; SPECIALLY
CODED KEY :
Section Class Codes: D2450, D3750



