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PREFACE

The information in this profile was prepared in accordance with the

provisions of NIOSH Contract #210-78-0130-0006 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, bu~ rather, a limited overview of the industry. Each

individual profile was prepared by a Profile Manager utiliZing appr'oxi­

mately 45 hours of professional time. Each profile is a refiection of

the available literature, and other information obtained from industry,

government, and labor contacts. Information Profiles are primarily

intended for use in detennining future study needs, priol'ities and

directions. From this preliminary study may come various in-depth studies

such as ~riteria documents, techno1ogy assessments, epidemiological studies,

etc.

Radian gratefully acknowledges·the guidance and direction of Mr. Ted Pettit,

Project Officer, and ~s. Pat Gussey, Assistant Project Officer. Radian

also thanks the many industry labor and government officials who provided

information and assistance on short notice•

..
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EXECUTIVE Sur~RY

This profile, Overview of Electrical Mechanical Lockout Devices, has

identified three devices suitable for lockout of electrical or mechan­

ical systems. These are ide~tified as padlocks, hasp 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 lockout requirement was made. There are three types of

situations where lockouts or isolation systems are involved for hazard

reduction. The first is locking out to prevent movement or motion.

This most commonly involves electrically powered equipment, but does

include hydraulic, pneumatic, steam and other power sources. Secondly,

lockouts are used to prevent 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 lockout (isolation) protection programs

to negate the hazards. Such protection programs re~uire 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.
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Lockout schemes as now found in standards, codes and company safety

rules or regulations include (l) tagging out requirements, (2) tagging

or locking out 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

lockout capacity or requirements to make equipment inoperative are

found.

There were no statistics identified relevant to lockout programs. Nor

were any related studies identified.

Industry has tended to accept the principle of lockout and most industrial

groups have incorporated lockout into their safety programs. Enforcement

of individual lockout programs may be deficient.

There are existing sta~dards where lockout is a part of the total isolation

plan. The National El~~trical Code standards for working in confined

spaces and the OSHA General Indust~ Standards all have direct and/or

implied requirements.

Because of the extensive potential application of lockout (isolation

programs) requirements, there is an equally bro~d potential of interested

industry associations and labor organizations.
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Only 13 companies were identified as distributing lockout devices. Of

these, only three responded to profile inquiry correspondence. Manufacturers

of electrical equipment. with self-contained lockout capacity ware not

contacted.
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OVERVIEW OF ELECTRICAL MECHANICAL LOCKOUT DEVICES

A. Standard Industrial Classifications Included

Because of the broad scope of lockout utilization, 110 industrial

segment can be excluded from consideration.

Lockout rEquirements are primarily relevant to the protection of

employees in occupational classifications including, craftsmen/kindred

workers, operatives, laborers, farmers and farm managers. Occasionally,

managers, professional and technical people and others can benefit.
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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

trical shock protection where people are required to work on exposed

electrical circuitry, and (c) to prevent exposure to corrosive and/or

toxic f~uids, 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 operations at almost all types of

facilities and locations. Lockout procedures have extensive applica­

tion in the chemical process industry, ;n manufacturing processes,

in electrical power generation and distribution systems, in boilers

and steam ~enerating 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.

ihere are code requirements for lockout procedure. However, explicit

requirements are limited to a few types of equipment such as overhead

cranes and various mechanical presses. There are statements in
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various star.dards and regulations requiring the "provision to lockout"

equi~ment or circuits, without the necessary requirement that lockout

be accomplished. However, 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 pressut'e

.Compressed air

.Energy stored in springs

.Potential energy from s'lspended 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 locking out of

the c~rcuits for circuits under 600 volts. However, requirements for

providing lcckable isolating switch2S are found in several sections.

lockout requirements for circuits above 600 volt potential are more

stringent.
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The most common electrical clearance procedure is a system of electrical

isolation to prevent movement or motion of machinery or materials which

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 procedures 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)

(c) 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, ~aintenance or installa­

tion work. The broader prospective of confined space entry must include

work in ship~ 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 lockout 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
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own padlock on the control switch lever or valve even though someone else

has locked the control. (You will not be protected unless 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 secureiy so they cannot be easily removed. (5) When through

working at the end of your sh~ft. remove your own padlock or your own sign

and blocking. Do not permit someone else to remove it for you. Make sure

you are not 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 discontinued 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 lockOut:

(a) "Recognize the hazards faced by multi-man crews and individual

workmen performing maintenance work on rotating or agitated

chemical processing equipment.

(b) Prepare a standard procedure acceptable to both operating

and maintenance departments. Provide for original lockout

by operating personnel.
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(c) Provide a separate lock and t~g for each maintenance praft

or crew. Alway~ honor each of the several locks.

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

(e) Do not put the standal-d into effect unless and until top

management has accepted it in spirit and in wording. II

Pelka's article entitled. "A Realistic Approach to Electrical Safety

Clearance Procedures".(25} identifies and elaborates on th~ follcwing:

.Accountabil i ty

.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 supervisor inspects and approves cleararoce and issues permit .

. Permit holder accepts ~ermit

.Work is complete. Permit holder releases permit

.Operating departw.ent approves permit for clearance

.Electrical supervisor arranges for restoration of clearance

.Electrian restores equipment ~o eperating mode

.Electrical supervisor closes permit

9



(4) Elements of A Confined Space Scheme

The Manufacturing Chemists Association Safety Guide SG-10 entitled,

"Ent2ring Tanks and Other Enclosed Spaces",(l8) identifies three itell\5

of procedure to reduce the hazards of tank entry. These include:

(l) 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 after the supervisor in charge l~ satisfied

personally with tank preparation, precautions to be taken, personal

protective equipment to be used and procedures to be followed.

Under the description of isolation the MC.~ (l8) indicates that the tank

enclosure should be completely isolated from all other systems and equip­

ment, all lines connected to the tank sho~ld be visibly disconnect~d and

blanked off. Physical disconnection shoulu be by removal of valves, spool

pieces or expansion joints ~ith blank flanges placed in the ·lines. Excep­

tions to the normal blanking procedures, such as bleeder valves in open

position, shou1d be approved only by qualified supervision and only when

clearly justified and not as a matter of e~pediency when alternative

measures could be taker. to protect the workers. It is further pointed

out 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 r.lanking 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 lines; drains in overflow lines that extend in~o a sewer from which

ste~n or fume can be conductec back into enclosure should be included

in the isolatiun procedures. Blanks should be of sufficient thickness or

strength and material composition to 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 Sri 8 entitled, "Electrical Switch Lockout Procedure".(l7)

Line disconnect switches supplying power to any mechanical apparatus

i~ the tank such as mixers, or conveyors should be tagged and locked in

the off position. It is not adequate to lock a push button station as

it still may be possible to energize the circuit. The key should be

kept by thE ~an in the tank. Multiple crews require utilization of

multiple lc,:ks. 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 disconnectir.g a line shaft. belt or

chain drive, or installing mechanical latches. As in all isolation

situations of lockout/tagout procedures, a test to determine the adequacy

of isolation should be performed.
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The American National Standards Institute has adopted a confined work

space standard entitled, "Working in Confined Spaces" Z1l7.l-l977.(24)

The content of this standard was not extensively reviewed during this

information profile development effort.

It should be noted that some code 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 Safety Orders(lO) and the

Utah Boiler and Pressure Vessels Rules and Regulatio~s(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 centrally 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 isolation valves closed and tagged with the

appropriate warning tag.(ll) The Department of Army, Corps of Engineers requires

that the lines leading into or out of enclosed spaces shall be physically

disconnected and capped or bl~nked to prevent flow or drainage into the

space. Closing of valves is not a satisfact~ry 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 comp1etely 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 be

sealed for liquors and still net be gas tight, leading to hazardous conditions
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where ~olatile liquids or liquids containing dissolved gases are present.

It is also cautioned that the isolation be supplemented by a posted notice

of "Danger Men Working ll
•

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 requirement, "a dust type

valve or equivalent shall be installed as close to the furnace as possible

in each burner pipe supplying a pressure furnace. A second dust type valve

or valves shall be installed to isolate all burner lines from the pulverizer

or exhauster. Both valves shall be closed prior to entering the pulverizer

or exhauster. II (16)

(5) Equipment Availability

The availability of the electrical and mechanical lockout devices is

extensive in as much as electrical boxe£ and switches typically provide

the capacity for locking out the switch. The National Electrical

Manufacturers Association (NEMA) has the requirement in some G~ their

standards. (28) Typically new equipment has locking capacity. Older

~quipment 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
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which provides for padlocking standard panel box circuit breaker

handles. Equipment to meet the requirement may be available through

electrical suppliers. This shortcoming is also true for the pipe
/

and valve industry. Valves are available with locking features and

typically wheeled valves can be secured or locked with chain and/or

padlock, however, it is usually a makeshift arrangement. Lockable

valves are a~ailable when specified.

In searching for people supplying spe2ia~ized lockout or locking

devices Best's S~fety Directory was utilized. Letters were sent

to 13 of the companies listing lockout safety devices. ~ppendix B

shows the copy of the letter and the mailing list. From this single

mailing there were three responses, one of which had no apparent lock-

out application, the other two providing information on hasp ty~e extenders,

allowing multiple padlocks. One supplier also provides an adapter to allow

locking of pin type receptacles found particularly on valves. No attempt

to identify all of the differelit locking provisions for electricai dis­

connect or isolating switches in this profile development ~as made.
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c. Potential Hazards

Because of the wide range of the application or potential application

of lockout schemes, the range of injuries can be from: A no injury/

product loss or damage incidence, where it is a matter of chance that no

one is injured or killed; to minor types of injuries, cu~s, 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 multiple

deaths. Perhaps the confined space or entry types of operations are more

likely 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 or ta9~ed out. Thp. spcnnn

general accident cause is the flow of liquid (gas) and the third most

frequent accident cause is direct electrical exposure, working on energized

electrical circuits.(2l)
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D. Hazard Controls

The General techniques and procedures for lockouts and isolation of

equipment are found throughout the literature and are summarized in the

National Safety Council's Accident Prevention Manual for Industrial

Operations. (20) There are several documents that give specific details

such as National Safety Council Safety Data Sheet #237 "Methods 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 Z1l7.l, 1977.(24)

There are numerous references in safety literature about the need or

desirability for requiring isolating or locking out machinery or equipment

systems, although the standards don't commonly recognize in detail all

of the relevant circumstances. The conclusion is that most company,

organization or agency safety directives or plans have adopted and

accepted lockout/tagout practices as a valid technique for preventing

accidents, injuries and fatalities. However. in the codes and standards

identified, lo~kouts/tagouts requirements appear in limited manner. The

nuclear energy industry regulations and infcrmation has not been researched,

Qut it is felt that there are numerous references and 1ockout requirements

.' for people protection in nuclear field.

It appears that most of the advertised lockout equipment is oriented

towards th?- electrical isolation. Lockout devices for others are not

represented, resulting in the need for improvision in techniques. However,
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pipe blank£, caps, locking type valves, etc. are a normal piping supply

item, not provided or pro~oted as a safety item. (See Append~x C)

Confined space entry, where required regularly, should have properly

designed and engineered provisio~s for piping isolation, mechanical

blocking and other forms of lockout. Typically this safety conside~ation

is absent in all but the most advanced organizations.
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E. Accident a~d Illness Statistics

No source was located where statistical information has been developed

regarding accidents or injuries resulting .from lack or improper applica-

tion of lockouts. 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

tag." Tr.ese 23 cases were reveiwed and summarized, identifying three items

of information: (1) general labor classification, (2) the type of incidence

and (3) the lockout/tagout procedural aspects. The tabulated information

is found in Table 1. This summary does not recognize that many of the

other 2108 cases may have been precluded by a lockout or tagout procedure.

Again, it should be pointed out that no other tabulation or statistical

information was determined where lockouts. tagouts or safety clearance

procedures were part of the information developed.
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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" 1951-1974

labor Classification Injured - Exposed

23

Pi pe fi tters
El ectri ci ans
Operators - machine tender
Maintenance man (repairman)
Util ity man
Unknown
Electrical Engineer

Inci dent Type

2
1

13
3
1
2
1

23

Mechanical motion, movement
of equipment 16

Flow of Liquid 6
Electrical 1

23

Lock Out - Tag Out

No Procedure Identified 2
Procedure Violated·

(Practice Violated) 17
Procedure Defi cient 3
Undefined 1

23

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

1951-1959

#58

#152

#161

. #221

Acid Valve

rump

Pump Alcohol

Kiln Larry

Caustic

Pipef~tters and Operators - not closed, tagged,
locked (procedure violation)

Not 1oded out

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

Ooerator-maintenance adjustments - not locked out
nor tagged (practlce violation)

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

#398 Conveyor Drive

#434 Filter Hheel

#531 Acid line

1960-1965

#811 Oleum

#981 Ribbon Blender

#1006 Pump

#1015 Feed Roll

1966-1969

#1271 Aci d

#1468 Mechanical Pusher

#1530 Roller Chain
Sprocket

#1543 Kettle agitator

#1592 600 gal. mixer

Unknown - lockout taggin9 rule violated

Repairman - Tagging out rule violated

Operator - ta~out rule violated - pluqged line

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

Operator - No lockout or tagout procedure,
Interconnected equipment

Machine Tender - No lockout or tagout oractice
communications

Utility Man - Lockout and tagout procedure
violation communications

Operator - Machine helper - lockout and tagout
procedure violation contributed

Electrical Engineer - lockout and tagout procedure
violation

Employee - lockout and ta£out procedure violation

Operator - lockout and tagout procedure violation

Ooerator - lockout and tagout procedure violation
communications
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#1612 Pellet Machine

1970-1974

#1813 Gri nder .

81909 Pancake Dryer

#1943 Blender (9~ RPM)

#1946 Electrical Circuit

#2040 Screw Conveyor

#2061 Rotating Air Lock

Operator - lockout and tagout procedure inadequate
interlocks

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

Operator - Lockout and tagout procedure violation

Operator - Lockout and ta~out procedure violation

Electrician - Lockout and tagout system deficiencies

Operator - Lockout and tagout procedure violation

Operator - Lockout and tagout procedure violated,
defective system
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F. Exposure Levels

No applicable information was located.

22



r Re~3ted Studies

No studies were found relating to locking and ta9gin~ out procedures.
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H. Industry Trends

Industry appears to have a long term commitment to internal locking out!

tagging out procedures. However, the tabulation of instances in the section

E ind~cates that there is a lack of enforcement of in-house 9focedures.

Seventeen of the 23 reports referenced, identified a lockout/ta90ut

procedural violation. Hence, the conclusion even though the procedure may

be in the company/agency manuals or operating procedures, the enforceMent

and following of regulatioj1s may be deficient.

One of the large industrial sectors, electrical power generation and

transmission, nas possibly the 9reatest need for electrical syste~s iso1a­

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 ?r procedural violation results in accidents, incidents

and fatalities. Of particular importance 1n this industry is the interrelation­

ship between power generation and transmission responsibilities and the need

to coordinate the isolation be~~een these two bran~hes. This relationship

has been identified as an~area 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

ar-e applicable to this industry_ There are essentially no applicable opera­

ting and maintenance lockout requirements in the OSHA standards at this

particul~r time.(22)

24



I. Existing Standards

(1) Federal Safety and Health Standards

Tne following Department of Labor, Occupational Safety a~d Health star.dards

have been reviewed and it is believed that the excerpted portions are the

only lockout references. One non-included reference is a tagging example

and is not considered to be mandatory.

(a) 29 CFR 1910 - General Industry Standards.(l)

o Subpart I - Personal Protective Equipment

.132 - General Requirements

(a) Application

~o specific reference to 1ockouts - however

implied by "Protective equipment ... "

" protective shields and barriers"

" through absorption, inhalation or physical

contact"

o Subpart N - Materials Handling and Storage

.181 - Derri cks

(f) Maintenance

(2) Maintenance Procedure

"... s hall be taken .•. "

(c) The main 0:" emergency switch shall be

lo~ked in the open position, if an

electric hoist is used.
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(d) Warning or out of order signs shall

be placed on the derrick and hoist .

. 179 - Overhead and Gantry Cranes

(e) Electric Equipment

(5) Si'li tches

(i) The power supply to the runway conductors

shall be controlled by a switch or circuit

breaker located on a fixed structure.

accessible from the floor. and arranged

to be locked in the open position.

(ii) On cab-operated cranes a switch or circuit

breaker of the enclosed type, with provis~on

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.

(iii) On floor-operated cranes, a switch or

circuit breaker of the enclosed type, with

provision for 10ckin9 in the open position,

sha11 be provided in the leads from the

runway conductors. This disconnect shall

be mounted on the bridge or footwalk near

:he runway collectors. One of the followi~g

types of floor-operated disconnects shall

be provided:
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(a) Ncnconductive rope attached to the

main disconnect switch.

(b) An undervoltage trip for the main

circuit breaker operated by an

emergency s~op button in the pendant

pushbutton station.

(c) A main line contactor operated by

a switch or pushbutton in the pendant

pushbutton station.

(iv) The hoisting motion of all electric

travelling cranes sha1l be provided

with an overtravel limit switch in .

the hoisting direction.

(v) All c~an~S using a lighting magnet

circuit switch of the enclosed typ~

with provision for locking in the open

position. Means for discharging the

inductive load of the magnet sha11 be

provided.

o Subpart 0 - Machinery and Machine Guarding

.213 - Wood Working Machinery Requirements

(a)(lO) It is recommended that each power driven wood­

working machine be provided with a disconnect

switch that can be locked in the off position.

(b)(5) On each machine rperated 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 .

.....?.J.__



217 - Mechanical Power Presses

(b){8) Electrical

(i) A main power disconnect switch capable

of oeing locked only in the off position

shall be provided with energy power press

control syste~.

218 - Forging Machines

(a){3) Hammers and Presses

(iii) Means shall be provided for disconnect­

ing the power to the machine and for

locking out or rendering cycling controls

inoperable.

(f) Forging Presses

(1) Mechanical forging presses

(i) The power to the press shall be 10cked out.

(ii) The fly\1heel shall be at rest.

(iii) The ram shall be blocked with a ~aterial

the strength of which shall ~eet 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.

(ii) 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.
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(h) Upsetters

(2) Lockouts. Upsetters shall be provided with

a means for locking out the power at its

entry point to the machine and rendering its

cycling controls inoperable.

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

maintenance performed, or any work done on

machine, tre power to the upsetter shall be

locked out, and the flywheel shall be at rest.

(j) Other forge facility equipment

(1) Billet shears. A positive-type lockout

device for disconnecting the power to the

shear shall be provided.

o Subpart R - Special Industries

253 - Bakery Equipment

(1) Ovens

(3) Safeguards of Mechanical Parts

(iii) Main shutoff valves, operable separately

from any automat~c valve, shall be

provided to permit turning off the

fuel or steam in case of an e~ergen~y.

(a) Main shutoff valves shall be locatet

so that explosions, fires, etc. will

not prevent access to these valves.

(b) Main shutoff valve~ ~~all be locked

in the closed position when men must

enter the oven or when the oven is

not in service.
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.265 - Sawmills

(c) Building Facilities and Isolated Equipment

(12) ~lectrical Wiring and Equipment

(v) Open Switches. Before working on

electrical equipment, switches shall

be open and shall be tagged, blocked,

or locked out.

(13) Hydraulic Systems

Means shall ~e 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 Cede

(a) (DOL required compliance - no lockout require~ents

identified)

(b) Hew - installations - utilization equipment, etc.

Two lockout requirements and n~o optional require­

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 E1Gctrical Code

Examination of Equip~ent for Safety implies that

all/most equipment and materials be inspected by

standardized examinati~ns for safety. and the

results published. This is interpreted to mean

Underwriters Laboratory (UL) or equivalent approval

or equipment be designed to National Electrical

Manufacturing Association Standards (NE~~), etc.

is required.
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NFPA 70
1971

TABLE 2

NATIONAL ELECTRICAL CODE

LOCKOUT REQUIREMENTS COMPARISON

NFPA 70
1978

No lockout provision Electric Heating

427-20(a)
427-21-3

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

No lockout provision
Article 430
Motor Circuits, Controllers
Subpart H

Lockout opt; on

"...arranged to be locked
in the open position."

430-102 Exception

430-113 Exception

Article 600
Electrical Signs &Outlin~

Lighting

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

Article 610
Cranes and Hoists

610-31

610-31

610-32

Article 620
Elevators & Dumbwaiters

Allowed, if lockout
provisions are met.

Lockout provision

Lockout required

"._.arran~ed to be locked
in the op~n position ..• "
"... arrange to be locked
in the open position ... "

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

620-51 (a)
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(b) 29 CFR 1926 - Co~struction Standards.(2)

o Subpart I - Tools - Hand and Power

.304 Disconnect Switches

"All fixed power driven wood working tools shall

be provided with a disconnect switch that can either

be locked or tagged in the off position."

o Subpart K - Electrical

.400 - General Requirements

(9) Lockout and Ta99i n9 of Ci ;'c uits

(1) Equipment or circuits that are de-energized

shall be rendered inoperative and 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, E1pvators and

Converyors

.555 - Conveyors

(a) General Requirements

(7) Conveyors shall be locked out or otherwise

rendered inoperable, and tagged out \-lith

"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 Distribution

.950 - Deenergizing lines and equipment

(1) When deenergizing lines and equipment operated

in excess of 600 volts, and the means of dis­

connecting from electric energy is not visibly

open or visibly locked out, the provisior.s of

subdivisions (i) through (vii) of this subpara­

9raph shall be complied with.

(2) When a crew working on a line or equipment can

clearly see that the means of disconnectinq from

electric energy are visibly open or visibly locked­

out, the provisions of subdivisions (i) and (ii)

of this subparagraph shall apply.

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

o No lockout 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 ~eviewed to deter­

mine additional coverage requirements.
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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 isolation of motive power, electrical,

steam air and pressure lines. There is not specific reference to iso­

lation of other hazards such as flammable liquids, ~oxic or corrosive

materials such as may be required for confi~ed space work.

The State ~f 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 i~sued 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 regulations Title 8, Chapter 2312 requires sealing or closing

and locking of valves fro~ which a harmful material might accidentally

flow back to the boiler or p~essure vessel. Key retention is regu1ated.

The related but different regulations, Subchapter 2 - Boiler and Fire

Pressure Vessel Safety Orders - cross reference the General Industry

Safety Orders and include the cross referenced requirements as an

appendix.(lO} The California Elect~ical Safety Orders(9) (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 or maintenance. See Appendix D.
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The profile development did not allow sufficient time to develop a

comprehensive review of existing regulation. Federal. State. County. etc.

The referenced state regulations are indicative of the type of regulations

that may be found with a thorough sea~ch.

(3) Other Federal Agencies

Under the 29 eFR 1960 and Executive Order 11807 federal agencies must

provide a safe and healthful workplace for the employees. Agencies

can adopt existing 29 CFR regulations or 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 overflow

lines and (c) operating controls. This draft standard (at the time

of draft) does not requi re "locking out". (ll) Other TVA "Draft" and

"Interim" standards have lockout requirements equivalent to the

counterpart OSHA or consensus standards.

The Department of the Army. Corps of Engi neers "General Safety Requi re­

ments"(12) requires "positive means be taken to prevent the l~nes from

being energized" in paragraph lSE "Overhead Lines". In addition. it

is required that lines be visibly grounded. Paragraph 15G "Lockout and

Tagging of ~ircuits" requires that "Equipment or ::ircuits 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" requi res power disconnection. for any appal"" tus in or

containing enclosed spaces, tagging and locking. Lines into or out of

enclosed spaces - physically disconnected and capped or b1anked 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 lockout, tagging, disconner.ting, and blanking

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

moving of parts to prevent unauthorized operation".(12) See Appendix D.

The two federal agency regulations cited are representative of types of

requirements likely to be found in other federal agency regulations.

(4) Foreign Standards

Foreign standards were not available for study. The Industrial Safety

Handbook(13) addresses the general n2ed 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, liquid

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

locked in the off position and the keys retained by a responsible

person ... This precaution should be supplemented by a notice (tagj ... "
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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 National Standards Institute Inc.

1430 Broadway

New York, New York 10018

American Petroleum Institute

2101 l Street, N.W.

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, Illinois 60611

Institute of Electrical and Electronics Engineers Inc.

345 East 47th Street

New York, New York 10017

Instruments Society of America

400 Stanwix Street

Pittsburgh, PA 15222

International Brotherhood of Electrotechnical Commission

1 Rue de Varembe

1211 Geneva" 20 Switzerland

or Through the American National Standards Institute

National Electrical Manufacturers Association

2101 L Street, N.W.

Washington, D.C. 20037

National Fire Protection Association

470 Atlantic Avenue

Boston, MA 00210
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American Society of Heating, Refrigerating and Air Conditioning Engr.

345 East 47th Street

New York, New York 10017

American Society of Safety Engineers

850 Busse Highway

Parkridge, Illinois 60068

Canadian Industrial Safety Association

159 Bay S~reet

Suite 715

Toronto Ontario Canada

Com~ressed Air and Gas Institute

122 East 42nd Street

New York, New York 10017

Compresse~ 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~rial Accident Prevention Association

Ontar~o

74 Vic~or Street Suite 1000

Toror.to Ontario M5C 2A6 Canada

\
Industri~l Accident Prevention Association

Quebec

50 Pl ace ICreemazie, Suite 812
"

Montreal 351, Quebec Canada

International Association of Electrical Inspectors

201 East Erie Street

Chicago, Illinois 60611

International Commission on Rules for the Approval of Electrical

Equipment

Utrechtseweg 3100

Arnhem, Netherlands

International Labor Office

Washington Branch Office

917 15th 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. Illinois 60056

Royal Society for the Prevention of Accidents

6 Buckinham Palace

London SW1E 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 Inspectors

1155 North I Street

Columbus. Ohio 43201
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Manufacturing Chemists Association

1825 Connecticut Avenue N.W.

Washington, D.C. 20009

American So~iety of Mechanical Engineers
.
345 East 47th Street

New vork City, New York 10017

Oil Chemical and Atomic Workers International Union

Box 2812

Denver, Colorado 80201

International Chemical Workers U!1ion

1655 West Market Street

Akron, Ohio 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, Illinois 60611

American Fo~ndrymen's Society

Golf and Holf Roads

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

the ANSI - C2 National Electrical Code:

AA
AAMI
ACS
AHA
AHAM
AlA
AISE
AISI
AMP&TVP
API
ARI
ASA
AWWA
CBEMA
CMAA
EFMG
EGSMA
EIA
EL&PG

_.. FM
HEW
HMI
IAEI
IBEW
IEEE
IES
JCAH
MCA
MHI
NABM
NAED
NAHB
NBS
NCTA
NECA
NEI
NH1A
NESA
NSC
NSPI
PTI
REA
RVI
SAE
S.o.MA
SMP3TE
TG
UL
VA

Aluminum Association
Association for the Advancement of Medical Instrumentation
American College of Surgeons
American Hospital Association
Association of Home Appliance Man~facturers

American Insurance Association
Association of Iron &Steel Engineers
American Iron & Steel Institute
Association of Motion Picture &Television Producers
American Petroleum Institute
Air-Conditioning &Refrigeration Ins~itute

American Society of Anesthesiologists
American Water Works Association
Co~puter and Business· Equipment Manufacturers Association
Crane Manufacturers Association of America, Inc.
Electric Fuse Manufacturers Guild
Electrical Generating Systems Marketing As~ociation

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
Illuminating Engineering Society
Joint Commission on Accreditation of nospitals
Manufacturi n9 Cherni s ts Associ ati on
Manufactured Housing Institute
National Association of Building Manufacturers
~ational Association cf 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 E)ectric Sign Association
Na ti ona1 Safe ty Coun ci 1
National Swimming Pool Institute
Power Tool Institute
Rural Electrification Administration
Recreational Vehi~le Institute
Society of Automotive Engineers
Scientific Apparatus Makers A,sociation
Society of ~~tion 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 lock 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 designed to have self-contained lockout

capacity and not requiring a "device" was not investigated. Presumably.

electrical switches and pipe valves are available with lockout capacity.

Standard plumbing fittings, caps. blanks. etc. are hot considered devices.

Lockout devices are a minor part of a control system. THese systems attempt

to control hazards of: Cal movement or motion of equipment. (b) electrical

shock hazards. (c) exposure to substandard work atmospheres in confined

spaces. Electrical lockouts would be part of a system or program such as

an electrical clearance procedure in confined 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. l"he electrical isolating switch, locked out, performs

this isolating 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 limited study data obtained. violations 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 appl ications from: (1) tagout requirements, to (2) lockout

or tagout. to (3) specific lockout requirements with tagging to provide

procedu~al control. The progression is apparently related to the time

of original regulation or standard development. The change or tighten­

ing is slow to proceed and is related to the magnitude of anticipated

severity or the frequency of less severe accidents.

Published relevant statistical information 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 isolation system is dependent upon adequate design, engineering,

code compliance, purchasing, installation, and maintenance of the

system. Employee education and enforcement of applicable rules of the

isolating system are requisites for its adequate operation. This is

of particular importance in confined space isolation. Older systems

require working with "as built" systems. which necessitates impro­

vised modifications which may be cumb~rsome 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 regulations.

Appendix F contains a computer referenced article on a valve locking

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

prof~le.
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APPEI~DIX A

GENERAL

s)A~E1rY
RULES &INSTRUOIONS

THE STANDARD OIL COMPANY
AND SUBSIDIARIES

55<

15. LOCKING CUT POWER SOURCES TO .
. EQUIPMENT UNDER REPAIR

NO WOI{K IS TO B~: ·nONE OJ\; ANY
El,1UIP:.IENT, !II A CHI N E R Y. I'()W~:H

T00LS, ETC. I:~TJL I'OSITIV E l\IJo:A·
SU:ES HAVE BEEN T:,KF::-; TO I!'Sl;RE
THAT ''-HE ]'OWEJ( SOt:HC~; IS SHUT
OFF A!\!) C.~N:\OT BE TURNEO ON
WHII.::: THE wrmK IS 1:-; 1'lm(.HF:S~,

In tilt- rolluwin~ pl'n(·'-.·dun~:,. :hc prot~cti,-.'

c1f\'it-e~ u~,'d ~o· III'''--''I\t a~cilh,nt:ll "Lartin"
arc tu h .... rcmon!d (JUly by authorized Jlersun~.

I'rE'ferabl~' thos,' "'h" )Iut [hI' <1('\,;,'('," in "Ia~·".
::,\" onC" should :"4'O)O\'C' a prnlrc·t 1\"'" clt"'\"Wf'

until all emplo~'eesha\'e completed their work
and are in a safe position.

ELECTRICAL ORELEcrRICALLY DRIV­
EN EQUlP!lJE:-JT shall ha\'e the switch or
breaker to that equipment positively locked
ou:.. (L(>~kill~ c>u~ ju:;~ the pu:;h button :;t.>­
tion is IlOt ad"'1uat".) Alw,,~'s test I.",fure

LOCK
IT

OUT

th, work i, stal't<'u LO b~ :;u,.., the "wjt~h or
bn':Jk ..·." ha::-: ill"lUaU)' .shut o1"f PO\\"l'L If for
;a 11 \' 1"l.-a,:'OLlIl t1u." ="'\\"Il("'h 1.:0111101 u(.· lud,,\·~. uUl.
du' not :;L;Il'~ th,' WOl'h-.:hcck 'with your su­
PC1-\-1:-.01".

STE_~!ll. :HR, OR GAS. POWERED
EQUlPi\IEl'\T :;h:111 i1a\'" the closed power
\'al\'e secur"d "g:ainst accidental op"nillg by
a lock or Jo~k~d lhain. and by firmly attach­
ing a "1>0 ~OT OPE=-:" La!:' to the whee! or

_.Qlug. Th,· ~"l:' must LJ,· r,'"dil>' \'bibl" from
U;e ojll'rating JlL1sitioll. The supply line must

. be blanh·d if lh~ dus"d ,'onll'Ol \,ah'c leaks.
In 'thus",' flaw ,:a:,l,,'~' wh"'n JUi.lchinCl"'>- cannot

be· shut d"wll bcfol·c oiling. cleaninJ;. adjust-



APPENDIX B

December 8, 1978

Gentlemen:

D. B. Associates, Inc. is currently developing safety information profiles
under a National Institute for Occupational Safety and ~ealth (NIOSH) contract
#210-78-0130.

One profile, entitled "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 prOYide to D. B. Associates, sales, promotional or catalog
information on any products that may be considered under the general heading
of "el ectrical or nechanica~ 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 forn of
st'jdies, reports or statistical infonnation 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 sal es information will be forwarded to NIOSH for their future use.

Your prompt attention to this request" is appreciated. All relevant information
should b~ mailed to:

D. 8. Associates, Inc.
Attn: Go,..don A. Alleott #21
1854 So. State Street #200
Salt Lake City, Utah 84115

Sincerely yours,

G. A. Allcott
Group Leader, Safety

GANtf
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APPENDIX B

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

Industrial Products Co.
21 Cabaot Bl vd.
Langhorn, PA 19047

Rockford Safety Eq~ipment Co.
4620 Hydraulic Road
Rockford, IL 61109

Searjeant Safety Products
Div. Hansford I~fg. Corp.
3123 Winton Road, So.
Rochester, I~Y· 14623

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

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

Hazard Controls Inc.
Yale and Woodland Avenues
Cherry Hill, NJ 08034

Wal ter Heath Co., Inc.
P. O. Box 361
Red Bank, r~J 07701

Hoffman Engineering co.
9th and Tyl er Streets
Anoka, MN 55303

Osborn Mfg..Corp.
Box 271
Warsa~: IN 46580

Hanna Fluid Power Products, Rexnord Inc.
1765 N. Elston Avemle
Chicago, IL 60622

Parker Hannifin Cnrp.
li325 Euclid Avenue
Clevel~nd, OH 44112
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APPENDIX C

ODs/rivESAFETY
J;~NUfACTURINGCOMPANY • PUNCH PRESS SAFETY DEVICES

12161 951.2130 • 34990 MELINZ PARKWAY

EASTLAKE. OHIO 44094

December 18, 1978

Attention: Mr. Gordon A. A1lcott #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 regar.ding our Searj eant Safety
Products.

Enclosed is one copy of the Searjeant Hand Tool Bulletin
#120. The attached Bulletin is descrip~ive of our Searjeant
Lock Outs.

Lock Outs are designed to prevent 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 POSITIVE SAFETY MFG. COMPAJ.'TI

JKL:cab
Enclosure
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APPENDIX.C

Phone 219; 267-3813

Lockouts - Safety Tools· Battery Lifters

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

Dear Sirs

H~GINEERINGDEVELOPMENT CO., INC.

P.O. Box 1036
Warsaw, Indiana 46580
Phone: 219/287-3813

December 12, 1978

In response to your letter of December 8th. we are
enclo~ing catalogs and other materials which we hope
will be of help 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 them.

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 lockouts made of cast aluminum
but discontinued them because they we~e definitely not
safe.

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

Sincerely,~;.{]

adt!l)f;;~~/.~
Albert K. Reque'
Presi~t

AKR/cjb
Encls.



APPENDIX C

Assures a Safer
Lockout Program

Eo·CO has made the first real improvement in lockouts since they were invented in 1915 by a railroad
-brakeman. Lockouts still do the same job, but until now the"y have all had a common fault. They could
be pried open with a screwdriver or pliers with the padlocY.s still in place. And aluminum lockouts can be
broken off by a stro'lg pair of hands.. .
Hardened steel hasp with patented interlocking tabs can't be pried open, filed or sawed any easier than your
padlocks. This safe lockout defeats attempts to circumvent OSHA requirements. Red vinyl coating. Off
the shelf in either 1" or 1W' 1.0. hasps. Packed 12 lockouts per box. F.O.B. Warsaw.

LOCKOUT ADAPTER

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

ED-615 Adapter Only
cD-615CH Adapter w/ED-600 lockout attached.

"cificarions subie~r 10 ,change without notice.

ED-CO lockout adapter No. ED·615 is shown locked
to a Hunt valve with an E0-600 ED-CO lockout and
ED-725 ED-CO padlocks with 2%" hasps.
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DEPARTMENT OF THE ARMY

CORPS OF ENGINEERS

UNITED STATES ARMY

GENERAL SAFETY

REQUIREMENTS

For aaJc by UllI: S!Jpcr1n~~cnt of tNc'Umeola. V.S. Co.emment rrtn:lnc Ot!lOl
Wash:nrcon. D.C- 2IW1l

9"",k So. OOIY.l'::.ooIDe-lJ

mechanical ventilation or respiratory proLective equipment stlaJl bo
provided.
07.B.13. No enuy shall t>e perrnilled to manholes or wlVenlec!
vaults unless forced venl;lation is prOVIded or the atmosphere is
found to be safe by testing for oxygen deficiency and the presence
of explosive gases or fumcs. No l:WIshall enter such a place unless
wearing a life line Iended by a man safely outside dnd having no
other duties. A signal systcm sh211 be established.
07.8.14. When sufficient ventilation ea"not be obtained without
blocking tile: means of acccss. employees in the confined >pace
shall be protected by air lice respir:llors.

07.8.15. Exposure: of employecs to inhal;liion, ingestion. slein ab­
sorption, or conlaCt with any mate:rial or subsrance al a conc:cntr2­
lion abovc those specified in the "Threshold Limit Values of Air­
bornc Contaminatcs" of the American Conference of Govern·
menral Industrial Hygienists. 1:llc:st edition. slull be: avoided.

07.8.16. lnsltUments shall be provided to IeSI the .llI'Iosphcrc:
quanri1.3lively for carbon monoxide. niuogen dioxide. flamrruble
or loxic gasses. dusts. mists. and fumes thai occur in the tUMeI Of'

shafl. Tcsts shall be: conducted as frequently as neces5:ll)' to assure
th;li the required quality ana quantity of air is maintained. A record
of all leSts shall be: maintained and lepl available.

07.C. PROTECTIVE HEADGEAR
07.C.Ol. ProlectivcileadgC:llshall mc:ctlhc requiremcnts forcJass
A or class B he.adgc:ar as defined by ANSI ZB9.2.
07.C.02. Protective hc.adgear worn in proxi:nily to tJecuic lineS•
.apparatus. and equipment shall be: c1:1.5s B (ANSI Z89.2).
07.C.03. All ;lOinls of enrry to a hard hal ar.,. shall havc a hard hal
caution sign.
07.C.04. Hard hat areas ~halJ be: general =as .uch as "onsuuc­
tion, alter-nion, dcmolilion. dredging. quarry. b~ilding. or similar
rc:laled fielc aClivities rather than specific pol'tio~s of a building or
project. .
OJ.C.OS. All construction worker. and supc",i.ors and
inspcc:tor personnel on cons"u"li"," work. no:ning plaOl.
survey parties and slrcam discharge measuring parries, lock
operating r~rsonnel, and all el'tployec:s enraged in mainte.
nance operations shall wc.ar protective headgear while on Ihe
work sile. Visitors al work sites shall be furnished and

18
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sion. Splices shall have insulation equal lO that of the cable.
]5.D. 13. Portable electric lighring used in moist and!vr hazMdous
locations such as drums. tanks. vessels. and grease pits shall be
operatc:Q at a maximum of ]2 volts.

15.E. OVERHEAD LINES
]5.£.01. Overhead transmission ....d distriburion lines shall be car·
ried on rOlol/ers and poles which provide safe clearances over
road....ays and Stnlct=.

15.£.02. All electric power or distribution lines shall be placed
underground in areas where lhere is extensive L:se of equipment
having the capability ofenc=tlachrnenl on Ibe clear distances s~ci­
lied in 15.E.08.

15.E.03. Clearances shall be: adequate for the movement of
vehicles and for lhe operation of construction equipment.

]5.E.0.:. Proleetion of o!.>oldoor trolleys and portable cables rated
abo_e 600 vol:, for supplying power 10 moveable constnle:tion
equipment such as gantry eranes. mobile cranes. shovels. (rc.•
shall conform 10 Nalional Electric SafeI)' Code requircme&:'s.

15.£.05. Wh<., it is nc:c:essatY 10 transpon machinery orequipmenl
under overhead Jines in a manner that encroaches on specified
clcar~nces. the job shall be: scheduled so the' lines can be de·
er,ergizc:d.

15.£.06. Planl shall nOI be: sited or placed loI/ithin 20 feet (6.10 m)
of overhead tr.1nsmission Or distribulion lines.

]5.E.07. Oper.ltions adjacenl to overhcad lines shall '.ot be: inili.
aled until the governing utililies authorities have been nOlified and
the opcr.llions coOrdin.;,lCd th",ew;rh.

15.£.Q8. Opcr.llions adjacenllo overhead lines arc: prohibiled un­
less one of the following conditions is satisfied:

a. Power has bec:n shut off ar.d 'posilive mcans laken to prevent
lhc lines flOm being energized.

b. Equipmenl or any part thereof docs nOl have lhe capabilily of
coming within lhe following minimum clearance from encrgiz.c:d
overhead lines. and cquipmenr has been positioned and bloeked to
assure no pan lhereof ineluding cables can come witliin !.he
following minimum clearances:

66

Po"cr lines Miaimum
nominal system kv r~uimclCJlJ"llllOC

morunder , .10 fcet ( 3.05m)
69 .....•....•..........•........•. 12 feet ( 3.66 m)

115: 161 15fcet( ~.s7m)

230; 285 , •......•.......20 fcet ( 6.10 m)
345 25 fcet ( 7.62 m)
500 _. _. _ __ .. .. .. _. __ .35 feel (10.67 m)

A notice of the minimum required elearance: shall be poslCd ax the
OperalOrS position. Electric line derrick trucks and acriallifts shall
not be: required to <:omply with this ~uin:ment. (E."IG Form
3363).

]5.E.09. Cage-type boom guards. insulating links. or proximity
warning deviees may be used on cranes. bUl the use ofsueh devices
shall nOI aller the requirements of any olher regulation of this pan
even if such device is required by lalol/ or rcguldt;on. The insulating
link shall be capable of withstanding a one-minule dry low
frequency dielectric lest of 50.000 volts. a.c. Boom guard anel
loI/arning devices shall mcet Air Force Technical Ordc:r, T.O.
36C-I-4.
]5.E.]0.1n transit with no load and boom lowered. the equipmenl
clearance shall be: a minimum of 4 fCCl (;.2 m) for voltages less
'than 50 kv. and 10 feet (3.05 m) for voltages over 50 kv. up to and
including 345 kv. and 16 feel (4.88 m) for voltages above 345 kv.
15.£.11. Any over!lead loI/irc shall be considered 10 be energized
unless and until the person o .....ning such line or of>crating offieials
of the electrical utilily supplying the line assures that il is not an
energized line and il has been visibly grounded.
]5.E.U. Prior to work near transmillCC lOWers where an elCCL";caJ
charge can be induced in the cquiprneat or materials being handled.
the uansminer shall be dc-<:nergizc:d or lest shall be made (0 delCr·
mine if elecuical charge is induced on the crane. The: following
precautions shall be taken when ne:ee:.sary 10 dissipalC induced
Yoltages:

a. The equipment shall be pmvided wilb an electrical ground
directly lO the upper rotaling structure supporting !.he boom; and

b. Ground jumper cables shall be allachcd to materials being
handled by boom c:<;uipment when electrical charge is induce:d
while working near energized lnnSmitlers. Crews shall be provid.
ed with nonconduc:tive: poles having large alligalor clips or other

67



APPENDIX D-1

similar proLeCtion to all:lch the ground c:lble [0 the load. Approved
insulating·gloves will be used.

IS.E.]3. Combustible and flalTUTUblc malerial> shall be remov~d

Crom the immediate area prior 10 opera' ions.

IS.F. BATTERY C"ARGlIliG
]S.F.OI. Baaery charging inSLaILalions shall be located in arcas
design:aled Cor that pwpose.
lS.F.02. Balleries ('f the nonsc:L!typc shall be Jocaled in enclo­
sures with outside vents. or in well ventilated rooms.. so alT"Jl'Iged:lS
to prevent the escape oC fumes. gases. or elcctroly'c spr.ly ;010

other :ueas.
lS.F.OJ. Ver-tilation shall be provided to ensure diffusion of the
gases from the ballet)' to prevent the accumulation of an explmive
mixture.
lS.F.04. Racks .:xi tnys shall be substanli:ll and Irealed 10 be
reSisLanl to the elecuolyte.
lS.F.05. Floors shall be of acid resistanl consUIJelion or be l'rclee·
led from acid accumulations.

IS.F.06. Facilities for quic\: drenching of the eyes and body shall
be provided Cor emergency use in the immcdi:nc vicinity of t~e

wor\: area.
lS.F.07. Facilities sh:lll be provided for flush)ng and neutralizing
spilled declrol)',e. for fire prolection. for proLecting charging
apparatus from mechanical damage, and for adequate ventilalion
for dispersal of fumes from ballcries.
15. F.08. \I.'hen charging balleries. Ihe vent caps shall be kepI in
place 10 avoid electrolyte spray. Care shall be taken 10

assure vent caps arc funclioning.
IS.G. LOCKOUT A.,\;O TAGGIIliG OF CIRCUITS
IS.G.OI. Equipmenl or c:rcuits th'::Il arc de-cnergized sh:lll be rend·
ered inoper.llive and have tags Olt:lehed at all poin15 where such
equipment or circu:ts c.:u: be energized.
]S.G.02. A saCe clearance p,occdure shall be established. See
Section XXVIIl.

]S.H. HAZARDOUS LOCATIONS
15.".01. All components :;nd miliz':llion equipment u<cd in a haz­
ardous localion shall be chosen from among lhose listed by a
n:llionally n:ccg!li7.ed lesling laboratory, such as Underwriters'
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SECTIOJll XXVII

WORK IN CDtlFIHED OR INCLOSED
SPACES

27.A. GENERAL

27.A.Ol. Prior toenuy imo cunfincd or inclosed spaces, aposilive
proc~dul'C to eliminate or control the hazards shall be cstablished.·
27.A.02. Procedure shall be in =rdanee with the Manufacturing
Chemists Associalion. Safety Guide SG-IO. Entering Tanks and
Other Inclosed ~oaces, orwith Dcparunent ofthe Navy publication
"fuel Storage Tank Cleaning at l.he Shore Establishmenl"'
(NAVDOCKS P-342) or with the American PeLrOleum Institute's
Recommended Practice, RP 20lS, cleaning Petroleum Storage
Tan.s. as supplemented.

27.A.l'3. Inclosed spaces shall include slorage tanks. tank cars.
holds of vessels, process vessels with limiled access, deep tanks.
pits. vaults. shaft. or other confined spaces with onc side open to
the air and ventilat;on or exhaust duets sewer>, underground
utility tunnels. or pipe lines with limited ventilation.
27.A.o.;. Hazards considered shall include toxic material and
vapors. flammable materials and vapo~, asphyxialin,!;. corrosive.
or radi03Ctivc material, and lack of oltygen.

27.A.05. Inclosed spaces shall" be tested for contaminants and
periodic check tests shall be made to assure an acceptable
atmospheric condition.

27.A.06. Adequate mechanical Clthaust ventilation shall be
provided.

27•.\.07. Protective clothing and respiratory protection shall not be
used as a substitute for cleaning and. ventilating of spaces.
27.A.08. No one shall enler an inclo~d space containing a
nammable atmosphere or one which, becauseofoxygen deficiency
or contamination. m.ay be immediately hannful to life in case of
failutc of the respiratory equipment.
27.A.09. Persons worung in confined or inclosed spaces shall
have 2 safety harness and life line with an anendant if the
atmosphere has oxygen deficiency or contamination suf1!eient to
require respiratory prolCCtion. The anendanl shall be assIgned no

other duties. A signal system shall be established.
27.A.I0. Disconnects in the power to any apparatus in or
comaining inclosed spau:s shall be tagged and locked open
whenever men arc in the inclosed space.
27.A.ll· All lines leading into or out of inclosed spaces shall be
physic.ally disconnected anc capped or blankc.d to prevent flow or
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drainage inlo the space. The closing of valves will nol be a
satisfaclory substitute.

27.A.I2. Local exhaust ventilation shall be provideclto eliminate
COntaminants generated by weld"l!lg and other operations within
inclosed spaces.
27.A.13. Only explosion.proof lighting shall be used in confined
or inclosed spaccs unless the aonosphere has been proven 10 be
nonflarnnuble.

27.A.14. The nozzle of air. inc:n gas. and stearn lincs or hoses,
wher. used in the cleaning or ventilation of tanks and vessels that
contain hazardous concentrations of nammable gases or vapors,
shall be bonded 10 the tank or vcssel shell. Bonding devices shall
not be attaChed or detaehc.d in ha:::lrdous concentrations of
flammable gases or vapors.

SECTION xxvm

SAFE CLEARANCE PROCEDURE
28.A. GENERAL

28.A.Ol. A safe clearance procedure shall be established prior to
work on or near elecuical equipment or' lines. mechanical
equipmenl. pressure systems. and ve!Y.:ls and lines or equipment
containing dangerous or hazardous material which can be
energized, pressurized. activated, or released remotely or
inadvertently.

28.A.02. A safe c:Icarance is an operating procedure by which a
person, acting individually or as a representative of a crew, may
have a designated system or eqIJipmem removed from and held out
of service until released by him.

2B.A.03. Procedure shall include provisions for lockout, tagging.
<.\isconnecting, and blanking or capping :If controls, switches.
valves, and lines. or blocking of moving parts 10 pre-ent
unauthorized operalion.

28.A.04. A safe clearance procedure shall be :equircd on all
systems and equipment ifunauthoriz.c:d removal or retum Ie. service
could result in injwy, damage, loss of content, I.:ISS of protection.
or loss of syslem oper.lting capability.
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2S8.38.134

APPENDIX 0-2

INDUSTRIAL REl.AnONS TITLE 8
(Reglat.r n. No. oCZ-1Do111-7li)

Section
Class III, Division 2 _ _ .2928 (a) (2)
General _ .2925
Lightning Arresters : .2900

HOIST!NG CABLES _ _ 2942(i). 2943 (f). 2944(/)
HOISTING DEVICES _ _ 2940(e). 2941

Hot Stkk--distances _ 29.50 (c) (2)
Hydraulic FluiJs _ _ 2950(e)

IDENTIFICATION
Bus (!\-ietal·Enclosed) _ _ !Z171
Capacitors _ _ _._ _ _ .2892
Circuit Breakers ~ _ _ 2840
Circuit Feedback _ 2831
Equipment-Hazardous Locations 2926 (b) (S). 2:927 (b) (4). 2928(b)
Fuses _ ~ _ 284S(gJ. 2847(e)
General _ _ _ .!1:11S
Lightning Arresters .2904
Motors. Generator!. and Control Apparatus .2885
Neutral Conductor _.._ _ _.._ 2740(b). 2741 (b)
Oil·Fill~ Cutouts _ .2854
Pull and Junction B<!xes 27.53(1)
Switches _ _ 2833 (i). 283:5 (g)
Switchyards _ 2944 (i)
Terminals-Motors. Generators. and Control Apparatus 2885(e)
Transformers _ .215l4 lc)

ILLUMINATION _ _ _ __ _ __ ._ 2934
INDUCTIVE HEATING .

Bus (Metal·Enclosed} _ _ _ _ .2765
Conductors in RBceways _ .2749

INSPECfJON-DEENERGIZED LINES-BEFORE WORKING _ 2950 (b)
INSPECTION-SrRUCfURES. POLES. PLATFORMS-

BEFORE CLIMBING 2944 (h)
INSPECfJON WINDOWS-SWITCHGEAR AND CONTROL ASSEMBLlES 2868
INSTAu....nON AND MAINTENANCE .!1:1I4
INSTALL"TION OF EQUIPMENT-OtJrDOORS : .2936
INSTALL..nON REQ!JIREMEr-.1S--SWITCH BLADES 2833 (I)
INSULAnON-coNDUcrORS

General _ _ _._ .2816
Impeda.,ce Grounded Neutral ._ _ : _ _.._ 2741 (b)
Solidly Grounded Neutral _ _ _ _ __.._ _ 'Zl40(b)

INTERLOCKS
C"p.citors (Switching) _ _ 2B90(c)
Circuit Breakers __ 'lJ!l1
Control Cabinets _ 2S6J(b)
Electrostatic Equipment _ _ 2926(c) (4) a). 2926 (c) (S) al
Isolating Switches (No Interrupting Rating) _ _ .2841(c)
Power Fuses _ _ _ 284.5 (i)
Switches _ _ 'lJ!l0

INTERRUPTER SWITCHES
Fused _ _ _ 2834
Ceneral _ .2533

ISOL.HION (j);SCONNECI1NG MEANS)
Capaci tors _ 2S90
Circuit Bre.ker> z:>41
Feeders and Branch Circuits ~ _ :.2137
Cenerators _._ _ : 2SS2(b) (2i
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TITLE 8 DIVISION OF INDUS'11\%AL SAFElY
ELECTRICAL SAFETY ORDERS

/RlIgln.r 75. No. 42-11).111-751

INOEX-Conllnu~

358.38.135

Secb"on
MOlars _ _ .2882 (al (2)
s.,rvices , _ _ _ .2732
Switches _ .2835
Transformers .2l!16Ic)

JUNCTION BOXES: See "Pull and junction Boxes"
W.DDERS _ 2951 (b)
LAMPS-REPLACEMENT OF (WORK PROCEDURES) _ 294-4 I I)
LANYARDS _ 2959
LIFllNC EQUIPMENT _ _ .2951 Ie)
LICHTNINC ARRESTERS

Clearances _ __ _ _ .2901
Connections .2902
Flammable Atmospheres __ .2900
Crounding _.._ .2903
Identification _ _ .2904

UVE LINE TOOLS _.._ .2951 (c)
LOCATION

Devices in Switchgear and Control Assemblies _ ..2869
Equipment-Cenenl .'Z111
Equipment-Mines and Tunnels .2918
Oil·Filled Cutouts _ _ .2.'l5J
Serv:ces _ 2720(d}
Switche~lnterrupter _ _ _ .283-3 (c)
Switching Devices and Other s.,rvice Equipment _ .'Z125

LOCKED ROOMS OR ENCLOSURES _ _ .2810
MAINTENANCE AND I!l:STALLATION .'Z114
MA/l:HOLES

CC!leral _ .2813
Working In : 294J(b)

M.... RKING: See ""Identification"
MATERIAL UNLOADllI:C 2953
MEhSURING TOOLS _ _ _ _.. 2951(~)

METAL-CLAD C.~BLE

Bends Z184
E1e"ation ~ Z186
Fittings .'Z185
Grounding Zl82
Strength _ _ .'Z1in
Supports _.._.__ Z183
Use _ Z1S1

METAL·ENCLOSED POWER SWITCHCE...R AND INDUSTRIAL CONTROL
ASSEMBLIES

Accessibility of Energi7.ed Part .2863
Arrangemcnt of Devices _ _ .2359
Clearance for Cables and Conductors Entering Enclosures _ 2862
Construction _ .2858
Door Stops and CO"er Plates _._ _ .2866
Cas Discharge fr.,m Interrupler Devices _ _ !2l301
Crounding of Devices .: _ .2855
Cuarding EnerDzcd Parts-High Voltage .2S60
Cuarding Energized !'arts-Low Voltage 2961
Inspection Windows .2S5S
lntcrlocks-Circuit Breakers _ _ .2.S71
Intcrlocks-S H,I,es _ _....2870
Location of DC"ices _ 2569
Scope _ _ _ _ .2&57
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TITLE 8 DIvISION' OF' INDUSTRIAL SAFEn'
IReglatar ~. Nc. 42-'o-,a.~)

358.38.19

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 continu'July 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 (s) is enclosed in a conducting envelope (s), so constructed
that substantially every point on the surface of the insulation is at
ground 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. Subr:1ersible. as all adjective. describes a device

which is so constructed that it 1A.'i1l operate satisfactorily when com­
pletely or partially submerged in a liquid under specified conditions.

Suitable. Capable of performing IA.'ith safety the particular func·
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 insulal:ed handle and a
hook or other means for performing stick operation of a switching
device. .

Switching Device. A device designed to close and!or open an
electric circuit.

Switching Devices.
(A) Circuit Breaker. A device designed to open and close a

circuit by non-automatic means, and to open the circuit automati­
cally on a predetermined overload of current, without injury to
itself when properly applied within its rating.

(B) Cutout. An assembly of a fuse support IA.'ith either a fuse­
holder. fuse carrier, or discCJnnecting 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 de..ices, 0"
other means whereby the conductors ofa circuit can be disconnect­
ed from 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
m~. .

(El Interrupter Switch. A switch. capable of making, (arrying.
and interrupting ~pecified'currents.

(F) Oil Cutout (Oil-Filled Cutout). A cutout in which all .01'
part of the fuse support and its fuse link or disconnecting: blades are
m.,unted in oil with complete immersion of the contacts and 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 DIVISION OF INDUSTRIAL SAFETY
(Regl.,•• 7.l. No. 30-7·2&731

Arllel. 69. Switch...

358.38.59

Article 69. Switches

2833. Interrupter Switches.
(a) Ratir.g.

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

(2) Interrupting Rating. The current interrupting rating ofinter­
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 a5ymmetrical short circuit current
available at the switch location. The asymrnebical short circuit cur·
rent shall include contributions from all connected sources of energy,
such as other lines, generators, large motorl=. etc.

(4) Fault Closing Rating. Interrupter sv. •.ches shall have a fault
closing rating equal to or greater tL'1an the asymmetrical short circuit
current which can occur at the switch location, unless suitable inter­
locks or operating procedures preclude the possibility of closing into
a fault.

(5) Voltage Rating. The maximum voltage rating of interrupter
switches sh2.lJ equal or exceed the maximum cir.cuit voltage.
(b) Enclosure. Interrupter switches installed indoors shall have a

metal 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 Accessib:e. 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 67:1 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,
unless adequate sp2~e is provided for this purpose.

(e) Switching of Conduclor.;. The switching mechanism shall be
arranged to be operated from a location where the operator is not
exposed to energized parts and sh:ill be arranged to open all UngTOlUl~­
ed conductors of the circuit simultaneously witFi one operation.
Switches shall be arranged to be lo:eked in tlie open position. Met3..l-
enclosed s-witches shall be operable from outside the enclos:.lre. :
. (f) Installation ~equ!r~ments. All swi~~h blades shall be de-en~r.

glzed when the sWllch IS m the open position. _ .
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Articl. 89. Switch••

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 barriers 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 enclosure warning that the switch blades may be
energized in any position.. '
(g) Fuses. Fuses installed with interrupter switches shall comply

with the requirements of Article 72.
(h) Interrupter Sv;.itches. Interrupter switches, except those in­

stalled on poles or structures, shall be so located that they may be
operated or maintained from a readily and safely accessible place.

(i) Identification. Interrupter switches shall have a permanent and
legible nameplate including the following information: manufacturer's
type or designation, continuous current rating, interrupting current
rating, mome:ltary current rating, fault closing rating, and maximum
voltage rating.

(j) Slored Energy for Opening. The stcred energy operator :nay be
left in the uncharged position after the switch has been closed ifa 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 i..::munals are not required to be at the top of
the switch enclosure ifbarriers 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 all sources of supply unless
automatic disconnecting switchgear equipment ofthe metal-clad draw-
out type is used. .

Exception: In highly corrosive or flammable ::tmospheres, suitable
isolating means other than air break shall be used, or the isolating
means shall be installed in an enclosure approved for use in such
Ie-cations of the particular hazard involved.
(c) Accessible to Qualified Persons Only. Disconnecting switches

installed in locations where only qualified 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.
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Anlcl. ll!I. Swllch..

(d) Accessible to Other Than Qualified Persons. Disconnecting
switches installed in any location wnere 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 !s less than 8 feet above the floor, the door or cover shall be
kept locked.

When disconnecting switches are operable from outside the enc:o­
sure by a remote control mechanism, the operating handle or lever shall
be kept locked when in either the open or c10sea position.

(e) Isolating Switches. Isolating switches shall be provided with
suitable means for safe nonnal operation. This operating means may be
an insulated hookstick, an insulated external operating handle, or
remote control mechanism. Disconnecting switches shall provide a visi­
ble gap in the circuit adequate for the operating voltage.

Provision shall be made to observe the position of the blades of dis­
connecting switches. IT viewing windows are provided, they shall be
shatterproof, of adequate size, and suitably located to permit viewing
of all contacts. MetaI-enclosed switches other than those designed for
hookstick operation shall be arranged to be locked in the open position.
Multiple switches in the sa.."T\e enclosure shall be equipped with a con­
nection diagram.

(f) Rating. Disconnecting switches shall have current and voltage
ratings not less than the full-load current and operating voltage of the
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 S>vitches shall have a perma­
nent and legible nameplate including the following information: con­
tinuous current rating, maximum voltage ra'ing, momentary current
rating.

(h) Warning Signs. Unless so interlocked that they cannot be
opened under load, discor.necting switches shall be provided with per­
manent warning signs having l;::tters at least 2 inches high and reading
as follows: "Warning-Disconnecting Switch-Do Not Open Under
Load:' When a group ofdisconnecting switches is installed in one room
or enclosure, a single sign may be sufficent

(i) Barriers. Suitable barriers shall be installed on both sides of each
pole of disconnecting switches mounted indoors.
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Articl. 70. Circuit Br.... k ....

Article 70. Circuit Breakers

2837. 'Ratings. (a) The continuous current rating of a circuit
breaker shall equal or exceed the maximum continuous current at the
point of installation. •

(b) The interrupting rating of a circuit bre:o.ker 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
maximum asymmetrical fault current into which tne circuit breaker
can be closed.

(d) The momentary ra.ting of a circuit breaker shall equal or exceed
the maximum asymmetrical fault ::urrent 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 breakers shall be
grounded as required by Article 55.

2839. General. Circuit breakers shall comply with AN Standard
C37.04--1954, and may be single pole or multi-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 operation during

inspection or maintenance.
-(d) When operated manually while energized, open .1Od close the

main contacts independent of the speed of the mant:al cperation.
(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 penr.anent
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 MVA 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 shaH be provided to isolate each circuit
orea.1ter or circuit breaker installation from all sources of potential.

(b) The isolating means shall pro,-;de a visible gap in tht; electrical
circuit adequate for the operating voltage.

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

(d) The isolating means may be individually cr group operated.
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INTRODUCTION

3200. Purpose. To fulfill.the expressea social public policy of the
State of California set forth in Article XX, Section 21 of the Constitution,
to make full provision for securing .>afety in places of employment,
these General Industry Safety Orders 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
beHeved, 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 H 3200 to -I!1l!1. inclusive: Sections 6312 and 6500, Labor
Code:. Additional authority cited: Section 6S02 and Section 1-42.3. Labor Code. Issuing
agency: C'ivision or Indwmal Safety.

History: 1. New H 3200 to 4191. inclusive (except as otherwise noted) filed. and
§~ 4201 to -I!1l!1. inclusive. reRIed. 12·19-49 (Register 18. No.8).

Z. These orders supersede the orders heretofore separately published in Tille
8, Chapter I. Subchapter 4 entitled Dwt, Fumes. Vapors and Gases Safety
Orders. Engine Safety Orden. Gantry-Truck Safety Orders, C.eneraJ Safety
Orders. Laundry Safety Orden. Mechanical Power Transmission Safety
Orders. Steam Shovel and Locomotive Crane Safety Orders. Safety Orders
for Women in Indwtry 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 all emplo~ents and places ofemployment 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 applying to certain industries, occupations or
employments exclusively, in which like conditions and haz2i"ds exist,
those orders shall take precedence wherever they are inconsistent v.ith
the General Industry Safety Orders hereinafter set forth.

(b) After the date on which these Orders become effective, all instal-
lztions shall confonn 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 sections of these orders.

(2) Facsimiles, replicas, reproductions, or simulations when uSt=u
for exhibition purposes when such compliance would be detrimental
to their use for such purposes unless the hazard presented by the
installation js, in the judgment of the Chief of the Dh.;sion. 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 modification for .....hich con­
struction is commenced after the effective date of the regulations. Date
~f commencement of construction. for the purpose of this section. shall
De:
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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 Lrt. 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 so locat­
ed that the exhaust vapors or gases v..iU not be drawn into the air inlets
of air compressors or air conditioning systems.

(c) Exhaust condensed steam shall 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) Reliefor 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 conce:ltrations
of toxic or flammable vapors or gases, fumes, dusts or other harmful
substances from such working areas, employees performing work of a
tr:msient nature in these areas shall be provided with, and shall wear,
approved respiratory and personal protective equipment.

33U. 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
lighting ana 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
at a location near the equipment. _

(b) In addition 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.

(e) Provision shall De made, for the furnishing of extension lighting
rods, where their use is indicated. Valves and other controls shall be so
located as to avoid placing the employee in an unsafe position if a
flarebaek occurs.

3312. Entering Combustion Chambers, Flues, Boilers or Unfired
Steam Pressure Vessels. (a) Before employees are allowed to en­
ter, through a manhole, the shell or drum of a steam boiler o. an unfired
stearn pressure vessel fo. 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 arlother 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 bern:een them
and the valves shall be dosed and bleeder operi. Blow down valves and
other v,aIves on lines through which harmful material might accidental­
ly flow back to the boiler or vessel shall be either scaled or closed and
locked and the key retained by the employee or his supen.iso. while
the employee is in the boile. or vessel. When lines are effectively
blinded the valves need not be locked or scaled.
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(b) Emp'oyecs shall not enter or be required to enter the fire boxes,
flues or cor..bustion chambers of fired apparatus until:

(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
be~een 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, furniture Or parts thereof except:

(1) In an adequately ventilated location;
(2) In vapor degreasers designed for use with a specific material

or in similar units designed for such application;
(3) In vented, totally enciosed systems;
(4) Outdoors, in quantities of one gal!on or less.

List of substances:
benzol
carbon disulfide
carbon tetrachloride
chloroform

ether
pentachloroethane
tetrachloroethane
tetrachloroethylene
trichloroethylene

(b) Where the substances listed be~ow are used for washing as per­
mitted in (a), hand protection as prescribed in Article 10 shall be pro­
vided for e;;:posed employees except where such use is infrequent and
of short duration:

benzol
carbon tetrachloride

chloroform
trichloroethylene
tetrachloroethylene

3314. Cleaning, Repairing,. Servicing and Adjusting Prime 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 locked 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 ex~ension tools (e.g., ex­
tended swabs, brushes, scrapers) or other methods or means to protect
employees from injury due to such movement. Employees shall be
made familiar with the safe use and maintenance of such tools by thor­
ough trainiI'g.
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(b) Every prime mover or power driven machine equipped with
lockable controls or readily adaptable to lockable controls shall be
locked out or positively sealed in the "off" position during repair work
and setting-up operations. Machines or prime movers not equipoed
with lockable controls or readily adaptable to lockable controls shall be
considered in compliance with 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
:md prime movers during repair work. .

Note: For the purpose of this order, "locked out" m-:ans 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. Sign:;, 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 may be performed under the following condi­
tions:

(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
positive communication 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 configur~tionor size reguires that the opera­
tor leave his control station to install tools, and where machine ele­
ments which may move rapidly, if activated, exist, such elements
must be separately locked out by positive meaI'.s.

(5) During repair procedures where mecha.,ical components are
being adjusted or replaced, the machine $hall be de·energized or
disconnected from its power source. _

Note: "Partkipant" shall mean any other person (s) engaged in the
repair, adjustment, testing, or setting up operation in addition to the
qualified operator or craftsman having control of the machine operat-
ing station. .
Hisfo'ry: 1. Amendment filed 10-25-74; effective thirtietn day thereafter (Regi<ter 74"

No. 43).
2. Repealer and new subsections (a). (b) and (cl amI amendment of subsec·

tion (d) filed 5·12·71; effective thirtietn day thereafter (?egister 77.,
No. 20).
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3516.' Try Cock Manipulation. Provisions shall be made where­
by each of the tty cocks can be manipulated by the employee while
standi..,g on the floor or platfonn on which the boiler is mounted.

. 3517.' Steam Gage and Water Gage Glass Location. The steam
gage and water gage glasses shall be so located on the boiler that they.
can be clearly seen by the operator.

History: I. New Appendix 1 (SectionsJ228, 3274. 3311. 3312,3310. 3.514.1.5111, 3.516 and
1.517) filed 12-14-76; eff~tive thirtieth day thereafter (Register 76. No. SI).

• Reprint of GenerlJ Industry Safety Order. Section 3.516, Try Cod: Manipulation (Reg­
ister 72, No. 23) .

• Reprint of CeneraJ Industry Wety Order. Section 3317. Steam Gage and Water G.ge
Class Location (Register 72, No. 23).
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SUBCHAPTER 2. BOILER AND FIRED PRESSURE VESSEL
SAFE:n' ORDERS

Originally Printed 4-2:CJ....4:5. as Boiler Safety Orde~

(Repealer and new Subchapter 2 filed B-IS-M)
Article
1.
2-
3.
4.
~.

6.
7.

Section
750.
7S1.
7~2.

Section
753.

Section
754.

7~.

756.
7st.
7sa.

Section
761.
762­
763.
764.
7&.
766.
701.
768.
7&3.

9-76246

Scope of These Orders
Definitions
Design and Construction
Installation
Inspection
Operation
Repair

Detailed Analyals

Article 1. Scope of These Orders

Application of Orders
Boilers and Fired Pressure Vessels Not Subject 10 These Orders
Variances

Article 2. Definitions

Definitions

Article 3. Design and Construction

Design and Construction of Power Boilers and High Temperature
Waler Boilers

Design and Construction of Fired Pressure Yessels
Design and Construction of Low-pressure Boilers
Design and Construction of Nuclear Boilers
Maximum Allowable W.P. of ET-'sting Installations

Article 4. Installation

Safety Valves and Pressure Relieving De\;ces. Boilers
Safely Valves 2nd Pressure Relieving Devices, Fired Pressure Vessels
Low-pressure Boilers
Blowoff Valve. and Tanks
Means of Feeding Water 10 Boilers'
Waler and Pressure Cages

•Installation of Secondhand Power Boilers
ACcess for Inspection and Cleaning
Boiler Supporls
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I,.
"/

at ~east 2 means of feeding when required by paragraph PC­
59 Cd) (2) (g) of the Code. A water supply system may be considered as
a means of feeding water to the boiler where the water pressure in the
system is not less than S 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 thirtieth day thereafter (Register 66,
. No. 38). Approved by State Building Standards Commission.

766. Water and Pressure Gag,,~. 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: L Amendment filed 11-2-66; effective thirtieth day thereafter (Regis',er 66,
No. 38). Approved by State Buildbg Standards Commission.

701. 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 remove the hood of any vertical fire-tube boiler for in­
spection pwposes. an access opening of the follovving dimensions shall
be provided in the hood: .

, (I) For boilers not exceeding thirty-six inches (3S·) diameter, not
less than S-:.x inches by eight inches (6· x 8·) or equivalent area with
a minimum dimension of six inches (S·) in any direction.

(2) For boilers over thirty-six inches (35·) diameter, not less than
twelve inches by sixteen inzhes ~12· x 16·) or equivalent area with
a minimum dimension of eleven inches (11·) in any diret:tion and a
minimum diameter of fifteen inches (15·) 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 inspection and cleaning can be adequately accomplished through
smaller openings.

(c) When 2 or more steam, high-temperature water, or hot water
heating boilers having manhole openings are installed in battery or
connected to a common main or header, each boiler having a ma.."1hole
opening shall be fitted with 2 stop valves ,between the boiler a.."d the
common main or header. An ample free blow drain shall be provided I
between the stop valves and the discharge from the drain shall be \
visible to the operator while manipulating the drain valvo. -=',

His/ory: 1. Amendment filed 11·2-66; effective thirtieth day thereafter (Register 66,
No. 38). Approved by State Building Standards Commission.
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(c) Nothing in sections (a) and (b) above shall prohibit any
qualified safety engineer employed by. the Division from requiring
any boiler to be prep~red for inspection when in his opinion such
iIlspection is necessary to determine the safety of the boiler.

Eizll>r1/: 1. AmeDdmeut filed 11-2-66; elr~ti..e thil'"tieth day thereafter (Regia­
tel' 66, No. 88). Approved b,. State Build~ Sta"daNa Coml:l1h-
m~ .

T12. Preparation of BoileI'll for Inspection. (a) The owner or
n.ser of a boiler or boilers herein required to be inspected shan. after
14 days' notice from the division, prepare tl:e boiler for internal
inspection.

If the owner or user :finds the date 5et for inspection not to bia
c.onvenience, he shall immediately advise the division, or qoalified
inspector, and ask for a postponement and state the reasons tberefor,
in which case the inspection date may be postponed for a period not to
exceed thirty (30) days from the date first IIPt for inspection.

(b) To prepare a boiler for interIlal inspection the water shall b"
dra'WII off and the boiler thoroughly washed. Manhole and hand­
hold covers and v;ashout plugs in the boiler feed lines and water
column connectior.s necessary for adequate inspection shall be removed
and the furnace and combustion chamber thorooghly cooled and
cleaned. Enongh of the brich-ork, refractory, or insulating material
sbaII be removed to permit the qualified inspector to' determ:ne the con­
dition of the boiler, furnace, or other parts and to enable the qualliied
inspector to obtain such data as is required at each annual inspection.
The steam gage shall be rem~ved for test.ing. At the dis:::retion of the
Division, dKta obtained by nondestructive examination may be used
in Heu of visual inspection.

(c) The oW"Oer or user snall prepare the boiler for hydrostatic
test when I"equired by the qualified inspector. If tbe boiler to be bydro­
statically tested is connected with other boilers that are under steam .
pressnre, such connections shall be blanked off un1ess provided with
double stop valves with a free blov; drain between the valves.

(d) Before a resale inspection or other inspection of a secondhand
boiler is made, the interior of the shell or drum I:lay 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,
the lagging and brickl>orl: shall be removed, and the exterior of
the shell or drum shall be cleaned. No paint shan be applied before the
inspection is made.

HwtorJ/: L Amendment med 11-2-66; ell'~the thlrtleth dll" thereafter (Regia­
ter 66. No. 38). Appro'i"ed by State Buildin. Standarda eommta-
IIloD.. '

TIS. Identill.cation of Boilers. (a) Qll&1ified inspectors making
the first field inspection of boilers required by these Orders to bave a
permit to operate, shall stamp on the boiler a state serial number
(unless a state serial number bas previously been stamped tncreor>.)
which sball become a permanent means of identification. This assigned·
number sball be made either by steel die figures not less than ~46-inch
in heisht, or outlined by means of center punch dots, "With figures not
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TITLE 8 DIVlS!ON O~ !NDOSTRlAL SAFEn' 7~
BoiLER AND FIRED nESSURE VESSE:. SAITn' ORDERS

("~71. No. .t-~"1'11

while in operation- to determine that the heater is operating safelr.
Ylithin the ~t operating conditions and provided that each of the fo .
lowing are complied with:

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

(A) Excessive tube :Jan or stearn. tem~rature -
(8) Excessive steam pressure
(C) Flame failure
(D) Inadequate combustion air

(2) Within intervals not to exceed every &l days ofoperation of the
heater, the followir.g inspection checks shall be performed by a per­
son familiar with the equipment and who has been properly instruct­
ed in making :ouch checkS:

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

(B) All external pip~ and wi.-ing shall be visually checked for
obviow defect:s..

(C) All indicating geges shall be checked for proper calibration.
Equipment defects r"Wld in (A), (B), or (C) above shall be cor­

rected before continuing the boiJer in service.
(3) At ~e time of tl:ie annual inspection of the heater and its

accessory equipment, all automatic operating controls and automatic
safety sliutdown devices which are not falliafe shall be serviced as
necessary to assure their continued reliability to include:

(A) Replace vacucm tu~ and check sensing devices in the
flame-failure S)"tem end replace if not operating properly.

(B) Test all cow, diaphragms, and otlier operating part! of all
safety shutdown and operating control valves.

Such se!'Vicing shalI be dODe by a pel"5On familiar with such controls
&ld devices and who has been properly instructed in their servicing.
. (4) A record shall be kept of the inspection and mamtenance oper­
ations required by (2) and (3) above and this record shall be availible
to the certified inspector at the time of the annual impection.
NOTE: Authority clted: Scc:tScm 631J, filOO and SlO2, Labaz" Code.
Hbtory: 1. Amendment Rlod 12-17-65; ~ctlVCI thirtieth day thereafter (Repster 65,

No. i.e).
2. Amendment Rl~ 11.£.65; effidI...e thIrtIe:h day theTetfter (Register 66,

No. 38). Appro>'ed by StateB~ Standanh Commlclon.
3. Amendment of IUbsection (b) (2) Rled 1~1-74: effectI...e t!llrtieth day

theresFter CRePster 75, No.1).

782. Safe Practices. <a) The following Saiety Orders from Title
8, California AclmiP.:strative Code ere hereby made a part of these
orders:

(1) General Indwtry Safety Order 3228(0: Nwnber of Exits,
Boiler, Furnace and Incinerator ROOm!. See Appendix 1.
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INDUSTRIAL RELATIONS TITLE 8
(R...lauc ?So No. 1'l-1Z·'~71)

(2) General Industry Safety Order 3274: Valves a..~d Controls. See
Appendix 1.

(3) General Industry Safety Order 3311: F1arebacks. See Appendix
L .

~4) General Industry Safety Order 3312: Entering Combustion
Chambers, F1ues, Boilers or Unfired Steam Pr~reVessels. See Ap­
pendix 1.

(5) General Industry Safety Order 3310: Discharge Location. See
Appendix 1.

(6) General Industry Safety Order 3514: Tubular Gage Guard. Sea
Appendix 1.

(7) General Industry Safety Order 3515: Try Code Discharge Re-
sceptacle. See Appendix 1. ..

(8) General Industry Safety Order 3516: Try Cock Manipulation.
See Appendix 1. .

(9) General Industry Safety Order 3517: Steam Gage and Water
Gage Glass Locati(:ln. See Appendix I.

(b) All fired boilers, not included in Sections 763 and 771, equilloed
with controls to permit the burners to be ignited automatically ShSll be
equipped with a full safety pilot or other devi..::e that wi!! provide
eq.wvaIeiit safety. Such safety pilot or other device shall be ofa type that
will de-energize the electrical circuit and Ior c~use the main bwner fuel
valve to close within the following burner input and time limits.

400,000 BTIJ/HR and under 90 seconds
400,001 to 2,500,000 BTIJ/HR _ 9 seconds

. Over 2,500,000 BTI1/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~boiler or pres­
sure vessel they shall be equip with a vaportight obe, substantial
guard. rugged nonconducting~p holder and han e, and shall have
type S cord or C9,.uivaIent sufficiently long to reach to a plug-in or
junction box outsiae the vessel.

History: 1. Repealer and new subsection (b) filed 8-12-76; effective thirtieth day
thereaJ\e. (Register 76. No. 33). For prior hi5tory. see Register 74, No. 42.

2. Arnenrlment of sub5ection (a) filed 12-14-76; effective thirtieth day there­
after (Regisler 76. No. SI).
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']11"LE 8 DMSION OF mousnu.u SAn:n' 8!U
Bonn! AND F1RFD PJU:ssvRE V£SSF1 SAFETY ORDERS .

I"';~ 71, No. 11-12,.1.")

APPENDIX 1

3228-. (i) J Boiler: Furnace Jmd Incinerator RoolXlL Any room
containing a boiler. furnace. incinerator. or other fuel-fired eq~pment
rnU5t be provided with two meam ~f egress when both of the following
conditions exist:. "
, (1) The area of the room exceeds m square feet, or

(2) The largest single piece offuel-fired equipment eJ:ceeds 1.000.­
000 B.t.u. per hour input capacity.

Exception: Rooms housi.'1g hicll-pressure boiler! (greater than IS
lb!. psi) where either of the conClitions llsted in (1) or (2) exist shall
be provided with 2 exits.
II two meam of egress mwt be provided, one'may be a fixed ladder.

11le means ofegress must be separated by a borizontal distance not less
than h,glf the greatest horizont8l dimeIUioD of the room. All c.~nings
sb2.ll be protected with a self-closing fire 8!Sembly having a mmimwn
one-hour fire-protection ra~. Where oil-fired boilers are us..."<i. a ~
inch noncomoustible sill (dike) shall be provided. There shall be no
i.,terior openings between any occupancy where Elammable or explo­
sive concentrations may be expected to accumulate.

32'7""- Vnlves ADd Contro1L (a) Where pipe ....elves require
daily manipulation and are so located that they C2I1Ilot be reached or
operat~ from the floor, a permanent platfonn or other safe means of
operation shall be pro.ided.

(b) Valves or oUier controls shaD not be so located that their manipu­
lation exposes the employee to hazards of dangerous moving part! of
prime moveri, machines. or transmission equipment. (Title 24, Th­
3274)

~lL' Flarebacb. <a> To provide greater ssIety in lighting and
relighting fixed fired equipment:, the employer shall d.esigriate one or
more employees who sMll be trained in tlie safe Ii£hting and relighting
of the equipment. It shall be the responsibility of the emplo~er to llinit
lighting ana relighting of L\e equipment to empl9Yees so designated.
It shall be the responsibility of tlie employees to follow the f.nstructions
given them. Copies of the instructions shall be prominently displayed
at a location near the equipment.

(b) In addition to the ibOve fire boxe5 or combustion chambers shall'
be purged or allowed sufficient time to vent themselves before a source
of ignition is introduced Into them.

I Reprint of C-.eneraI IndustIy Safety C>a-d«, Section 32S!8 (I). Ezitl., BoO«, Funaace al'Id
lndneratOl' Rooms, oltheCaIUom1a A.dmJDbb-atfVII Code.TItle 8, s«·bcbapter 7 CResbtar
72, No. 23).

• Reprlnt of Gener.:I Indu=y Safety~. Section 3274. Valves and e-tnlIa, cl the
Callf'omla Administrative Code. TItle 8, Subchaptef" 7 (Regbter 78, No. S).

• Reprint ofGene~aJ Induroy Sdi:ty Order. SectIon 3311.~ ol the Call.rcmia
A.dmInJ>tntive Code. Title 8, Subchapter 7 (R~er 72, No. 23).
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INDUSTRIAL REUTIONS lTnE 8
(Reglstw 71. No. 11-12-'.11)

(c) Provision shall be made. for the furnishing of extension lighting
rods. where their use is indicated. Valves and other controls shall be so
located as to avoid placing the eI:J1ployee in an unsafe position if a

" , flareback occurs.
~ 3312.· Entering Combustion Chambel"!, f1u'es, Boilen or UrUU"ed

Steam Pressure Vessels. (a) Before employees are allowed to en­
ter. through a manhole. the shell or drum ofa stearn boiler or an unfired
steam p"essure 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_open. Blow down valves and
other valv~on lines through which harmful material mi£ht 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 or vessel When lines are effectively
blinded the valves need not be loclced or sealed.

(b) Employees shall not enter or be required to enter the fire boxes.
flues or combwtion chambers of fired apparatus until:

(1) The pil.ot 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.' DischS!ie Location. (a) The discharge opening from
traps, dr2iru. and bbwoffs shall be located so as not to endanger the
safety of employees.

3514.' Tubular Cave Cuard. (a) Tubular water gages on porta­
ble steam boilers shallbe protected with a substan tiaI guard affording
protection at least equivalent to that obtained by an enclosure of one-
haIf (Ys) inch wire mesh of No. 18 V.SS. gage. .

(b) (NI) Every po.table stearn boiler shall be equipped with liquid
level gages of the reflex type. -

3515.7 Try Cock Discharge Receptacle. Where discharge pre­
sents hazards to employees,. try cocks shall discharge into a funnel.
dripper, or other similar receptacle. which in tum shall be piped to a
safe place of discharge. .

'-.\......---
• Ikpnnt of Cener.J Industry Safety Order. Section 3312, Entering Cornbwtion Chzm-

ben, flues. BoiIen or Unfired Steam Pressure V~1s, Dr the California Administrative
Code. Title 8, Subchapter 7 (Register 72, No. 23).

• Reprint ofCeneraJ Industry Safety OTder,Section 3310(_), Discharge Location (Reg­
Ister 72, No. 23) •

• Reprint of Ceneral Industry Safety Ord~.Se<:tion 3514. Tubular Cage Cwud (Regis­
ter 72, No). 23).

T Reprint orCen~&1 Indwtry Sa!'ety Orde:. Sedion ~l:l,Try Code Di5Charge Recepta·
c1e (Register 72, No. 2J).
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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) ,.. E;:TERNJlL II/SPECTION means an inspection rr..de ..hen a boiler or
pr~ssure vessel is in operation, if possible.

B.. CO....HISSrON, NATION1l.L BO;..RD means 'the- co.':1.":'tission issued by the r:a'tio:']al
Board to a holder of d Cerrificd~e o~ Co~petency ~ho ~esires 'to ~ke

shop inspections or field inspec=ions in accord.a.n:e wi t:h the N.arional
Bo~rd B!I-l.a ....s and whose employer submits 'the j,ns~cr.or's dpplication
to the Ndtional Board for such com~~sion.

9. CO~HISSION r.~ans the Ind~scrial CO~is5ion, St~ee of Utah.

JO. CO."!."fISSIOllER means e.."e Co:r.nissioncr in cr..arge of the Safety Divizion.

11. CO~!J£}1NED BOILER OR P:R£SSVRX vrSS£L means o!I boiler or prcssl'xe vessel
that has been inspec~ea and declared ~n5afe, or disqualified by le9~l re­
gLJire"!1ents by ehe Chief or DeprJ='Y Inspec:or who has .appli.ed .!' st.amping
or ~drking designaeing ies conaer.~deior._

12. DIVISION means the Boil~r and P:essurc Vessel SafeLy Division of the
IndustrJal C~~isSJon of Ut~h.

13. EXISTII/G II/S~ALLOTIO~ ~ans an~ includes any boiler or pressure vessel
constructed, jnst.alled, and pl.a.ceC in oper.ation or conrrGlC't:ed for':" fore
Jul!! I, 1945.

14. II/SPECTION CERTIFICATE means a certification issued b!! the Inspector
for ~he oper~tion of a boiler or pressure vessels.

IS. II/SPECTOR ""'ans the Chief Inspecto:, or an!! Deputy InspeC:or, or
Special Inspector.

(a) CHIEF INSPECTOR means the Chief Boile: and Pressure Vessel
Inspcc~~r for the State of Ut~h.

(b) D£PrJTY INSPEC70R means an'i inspector .appoinr:erf by the com..'T1issioner.

te) SPJ::CIAL INSPECTOR ~ans an inspector holdin'3' i!I Utah Certifjc.!te
of Comperency, dnd ~ho is rc~uli!lrly c~plo~ed b~ an insurance corn~ny

authorized ro insure d9dinse Joss !ro~ explosion of boilers or pressure
vessels jn eh.is sc.lce ~na Ok.'ner or user as d~!ined in Part II, Para. II.

16. REP~IR means work necessary eo return a boiler or pressurt:! vessel eo
a S4~ saeisf~ccory operating co~djcion.

(a) MAJOR REP~IR means a repair upon which tne strength of a boiler
or pr;;;s;;re vcsscl will depend.

(b) ~LTERATION means a change in a boiler or pressure vessel th,at
suhstanrially alters ~hc original design requiring consideratjon of
the effect of the change on the original design. It is not intena~

chat che ~:~;~ion of no==les s~ller tn~n ~n unreinforced openin9 si:e
be considered an a~ceration.
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PART II - AD.'1INISTRATION

1. !!IIlIHU,'1 CONSTRUCTION ST,UDAADS FOR BOILERS A.~·D PR~SStJRE VESSE:r5

itS) AU boilers and pressure vessels ust!'d in 'inclJsr;:ri.al or ~nu­
fdccuring es:ablishments. business establis~~en:s, s~~lls, con­
strucrion jobs and everw place where wor~n or :he public ~W be
exposed to the risks thereof shall be designed. constructec. in­

.spect'>d. stamped atld installed in ..ccordance with the ..pplicaNe
AS!!E Boiler atld Pressure Vessel Code and the latese Addenda tHereto.
in effec~. 4ne these Rules ~nd Re~uld[ions~

(b) It is prefer..ble chat .all boilers dnd pressure vessels be regis­
tered wieh ehc National Board. If boilers dnd p~cssure vessels are
not registerea with Che 1'i.aciolkll B~rd, then .it shall be the m.:znu­
facturec·s responsibility to send one legible copy of the manuf4cturcr l s
data cepor~ [0 ehe Indu5~ial COm=Ussion of Utah, prior to installa­
tion in chis S~ce..

(c) Pressure Pipin~ - PipinS extern~J to power boilers from Che
boiler to the first seop val~, of a si~le boiler. and to the se~ond

scop v~lve in a battery ot two or mere boilers is sUbj~ct to the re­
quircmenes 0: ASHE P~er Boiler Code. Seceion r, dna the design.
£.brieation, install~tjon ana ccsting o£ the valves ~~d pip~ns shall
be in con:!"orm.it!} ..,jt:.h ehe AP.cJic~ble par~graphs of ASJ!E Code.

fd) Scat@' of auh Specia.l - I~ a ooiler or pressrJre l.1essel is o£
special cesign or one that canno~ bear ASME 5~A~ping. details of
ehe proposed cons~ruction~ including shop drawings. shall he sub­
N::tec to the Chief Inspector And d;JproviJl .,S "'State of Utah Special"
for const=uction and installation must be ob~ained fra~ the Con~is­

sion before construr.~ion is s~art~.

(e) Before $e~ondhand equipment is installee••pplication for per­
mission to install shall be filed bW til" o-.mer or user "'jth the Cllief
Inspector ;jnd dpproTfi!l obtained. Such ~quipent cnterins- ~he Stt!te o~

Utah =.o.ll be subjecr to the requirements of (a) and (b) above.

(~j Electric boilers l subjcet ~o the require.~nts 0: the Safee~

Act and these Rules and Regulations, sh.alJ' be..... the Underwrjters·
Laborator$es label on tile completed unit or assc~lw bW the manu­
fa~::urer. This label shall be in addition to the c<Xle sWmb"l sump­
in9 rcq~ircmen~ of the ~~ and che Nation4J 8odr~_

2. rRF:OUENCY or INSPF:CTIONS or BOtuRS AND PRF:SSURF: V=:SSF:r5

fa' Power boilers shall receive a ~ertifjc~te inspection ~nnudlly

'-"hich sh.Jll be an internal inspeccior:. Such boilers shall also be
inspected erternally 4nnually. ~hile und~r operating conditions_
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~n indicator to shU~ wh~ther the valve is open or e:csed anc is d~si9nec

to withstdnd the required h~dro~taeic pr~ssure test of the boiler.

When a stop vdlve is so located :hat water can accu~late, ample
drains shall be provided. The drain,,']c shall be piped to a safe loea­
cion and shall not be dischar9ed on the tOP of ~e boiler or irs settin~.

When" boilers provided ~ith manholes are connected CO a co~~n ste~

~in, the sccam conn~tjon from eacb boiler sh~ll be ~itted wi:~ ewo
stop valves having an a~plc free-blow crain berwcen them. The discharge
of che drain shall be visible to the operator ~hile ~nipulating che
valVes .and shall be pi.ped c:lelJT of tlle boile= 5etcin9. The seop valves
snall consist preferably of one dutomatic nonTeturn v~lve (set next eo
~e boiler) dnd ~ second valve of ehe outsidc-scrc~-and-yoket~pc.

11. BWWO?F CO,·:.~E:CTION

The construction of ~h~ s~e~ing dround each bl~~!f pipe shall permcie
free cx~nsion dnd contraction. Careful ~:tention shall be given to the
problem of sealing these settin9 openin~s ~ithou= restrictin~ the ~ve­

~t of Che blo~off piping.

All blowoff piping, ~hen exposed to furnace heat, shall be p:oecceed
by firebri.ck or other heat-resisring r.laCeridl, so conscructc,a that. ~":ze

piping may be inspected readily.

£ach boiler shall have a blo~off pipe, fitted with a valve or cock.
in direct connection "'ith the lo~est ~ater space. Cocks shall be of
the gland or guard eype and suitable for the pressure allo~ed. The use
of globe valves shall not be pcr",,:'tted. Whcn the maxi,,",,'" allo-..able
workins pressure exceeds 100 psig, each bl~off pipe shall be provided
wi~h ~ vdlves 0: a valve and cock.

Blowoff pipin~ shall comply wi~ the requjremcnts o~ the ASM~ Code,
Section I, from t~'1e boiler to tbe v.alve QT v.a.lvcs, and shall be run
ful! size without use 0: recucers or b~5hings. The piping shall not
be 9'dlvdnized.

All fi ttings .bceween the ,boiler and blo_off valve s.~all be of steel.
In ease of renewal o~ blowoff pipe or fittings, :bcy shall be instlilled
in accordance .",i th 'the rules and regulatjons for new j,nsr.,llario.,s Qf
:he ASHE: Code.

12. REPAIRS AND RENE:W1lLS OF BOILER FITTlr;GS Ar:o APPI.!;SCE:S.

r.,hcncvcr rC'pairs are made Co fittings or appli.lnces or jt becomes
necessary to replace them, such repairs OT rcpJacc~entS shall comply
with the latest requiremant.s 0: the ASI!E Code, and the National BJard
Inspection Code.

2S
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PnRT IV - GENoRA!. REQUIR£.~~IJTS

1. IIJS?oCTION or BOZURS AIJD PRESSURE VI:SSEU

All boilers ana p£~ssuIe vessels, not cxe~~r b~ ~e AC:, sh~ll be
ins_oe~:ed in~ernally and ex:ernallg. as·providea by t~ese Rules and Regu­
lations, by MJ inspector. The owner or user sbdll prepdxe each boiler
or pressure vessel for su~h inspection and for dppr~pridce pressure
cescs, whenever necessary. Following is 4 reco~nded generdl guide in
pre~ring equipment for an in~ern~l inspection:

(a) BOZU~

(1) Cool ~he boiler, f~rn~ce ~nd s~teing su~fi=iently to pre­
vent dlJmage ~ any pare..

(2) Drain dnd-rJ~sh--ti2r:>rou~,.l!!internal pares to be inspec~eC__. ----
(3) RC::JOve tndnhole and handhole places, and "'ash out, driJin
dnd in5p~~~ion plugs.

(4) Remove a su~ficient number ot grates of ince:naily fired
boilers. "s requested bg e:he inspe~:or.

(5) Remove brickwork, refracLory ana insulation, ~s req~ired
by the inspector, to cetermine condition of bo~ler, headers,
tubf!'s, furnace, structural supPorts, dnd o'ther parts.

(6) rrevent leakage of water, sream or vapo~s into boiler in­
rcriors that ~ould endanger personnel.

(7) Defore opening the ~nhole or hanjhole covers ana entering
any parts of the Stegm-9cnerating u~it connectpd to ~ conmon
hct!cer wi:h other boilers, t1'Je nor-return and stea~ Step valves
mus: be ~losed. taggea. dnd preferably paalo~ked. and drain valves
or cock.s bet....een che two valve.:s opcnee. The feed .and check vdlves
muse be closedI' 'taggec, .and preferably padlocked, ana ar~in valves
or cocks located ber.Jecn the 'tIoo'O v.:J:lve~ opened. After drdininr;
the boiler, the blowo:£ valves shlJll ~ closed and padloci<ed. Blow­
off lines, whera pr.actic.,ble, shall be disconnected between pres­
sure parts and valves. All drains and vent lines shall be O?,,_c.

(8) Prepare t:h.. pressure gage for testing.

(bJ PRESSURE VESSELS

(1) Remove manhole and handhole pldte'S, cleanin9 and inspe~tjon

pl~gs.

(2) Clcdn internal surfaces and aocquately ventilate all interior
spaces.
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(3) Isolate the unit to the eKcent that inte:n~l ~e~perd~ure,

pressure i:J.nd environment are not iniurio~s Co personneJ .and are
under scrjct' control dr;zri.n~ complete .inspection.

{4} Remove linings "r cov~rin9s e'J3 requi.rN by the inspect:.or, eo
det.ermine true physical condit.ion o£ the vessel and i'CS co:t:Jponencs

(5) Hake proteceive and regula~jng controls readily ac~essibl~

for i.nspection.

(6) Prepar tha pressure gages for 'testin!7_

2. BOILERS AND PRESSURE: VESSE:LS II!PROPERLY PREPAllED FOR II'SPECTION

If a hoile: or pressure vessel has not been properly prepared for an
intertL!l inspection, or if the owner or user fails :0 complg ..,ith the
re<;;uire::>encs fcor a hydrosUltic test as set forth i.n these Rules "nd Regu­
lati..,r.s, the in.epecto: may decline to make the inspection or tes: !:lJd
the inspeccjon certificate shall be withheld until the owner or USE-WX com­
plies with the requirement.s~

J. RDlOVIIL OF COl,fERIN<i TO PEilHIT INSPf:CTION

If the boiler or pressure vessel is j~cl<eted so that the seans of
~hells, drums, or domes cannot be seen,. slJ~ficient jacket.ing,. serting
",..11. or other form of casi.ng or housing sh..ll be re"",ved to perrdt rea­
so.,..ble inspection of the sear:zs and so tJ-... t the size of the rivecs, pitch
of the rivets, ..nd other data necessarg to cletermine the s..fetg of the
boiler or pressure vessel may be obtc1ined,. provided such in;[o=:J:iiJ~ion can­
no~ be determined by other means.

4. L;..P-SEA.~ CRACK

The shell of a pressure vessell i.n which a llJfr;;;;eam crack is dis­
covered along d lon,itudin~l riveted joinr,. shlJll be i~~ediately ciscon­
t;.inued from use. If the equipment. is not: more than 15 years of age, a
complete new course of 'the original t.hickness may .be j,nsr..alled ac 't.."2e
disere:ion of tho inspector and afee.· approval by ehc Cbjef' Ir.spector.
Pae.r:bi.ng j,:; prohibited. (by· J.ap-scam crack· is meant the eypical crac:Jc
frequently found in.~~p seams, extending ~rallel to the lon9ieucinal
joint 4nd located ei'thcr .betwell!::n or acjiJc~n.r. 1:0 rivet hoJes)_

s. !fYDFIOSTATIC PRESSURE TESTS

11 h~arostati.c pressure test, ..,hen applied to ~iler or pressure ves­
sels. shall not e~ceed 1 l/2 times the oa~i~um al1~·..ble working p:essure.
The pressure shall be ll~"1der proper control so ~t' in no c.ase s!'J.all the
required test: pressure be exceeded bg more than 2 percent.

During a hgdrost.atic test :involv:ing pressures in c~cess of the 10l0lest
sa£ety valve sett:ing, the safet:g valve or "alves shall be removed or eacll
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place so the necessary "help can be
obtained in case of emergency. ·This
list shall include:

(I) 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 Wh~re there is .danger of
machi~ry being started or electrical
circuits' being energized while repairs
or maintenance work is being dODe,
the electriCal 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 s.mft change
9r other as~ignment. It if it ex';'

pected that the job may be assigned
to other work=Jen, he may relllOve his
lock provided the supervisor or ot.'Jer
workman apply their lock and tag
immediately. Where there 1's danger
of ma=hinery being started or of
steam or air creating a hazard to
workmen while repairs on maintenance
work is beiIJg done, the employee in
charge shall disconnect the lines
or' lock and tag the main valve closed
or blank the line on all steam driven
machinery, p.ressurized lines or lines
connected to such equipment if theg
could create a hazard to wOrkmen.

15.9.2 After tagging and'locko~t

procedures have been applied,
machinery, lines, and equipment shall.
be checked to insure 'that they cer~"Jot

be opera ted_

15.9.3 If locks and tags cannot:
be applied, conspicuous tags made of
nonconducting material and plainly _
lettered, "HEll WORKING" followed by'
the "the.£" appropriate wording, such

as "Do not close rhis switch" shall
be used.

15.9.4 when in doubt as to
procedure, the workman shall consult
his supervisor concerninq safe
procedure _

15.10 "Safety-Type hooks shall
be used wherever possible.

15.11 Emergency Shnwers,-aubhlers,
an~ Eye Washers.

15.11.1 Readily accessible, well
marked, rapid action safety showers
and eye wash facilities ·must be
available in areas where strong'
acid, caustic or highly oxidizing
or irritatinq chemical~ arp hpinq
handled. (This is not applicdbJe
where first aid practices specifically
preclude flushing with runnino
water).

15.11'.2 Showers should have
deluge type heads, easily access~ble;

plainlg.marked and controlZe~ by
quick opening valves of the type tha c:
stag open. The valve handle should
be equipped with a pull chain, rope,
etc., so the blinded emplo~ee will be

able to more easilg locate the valve
control. In addition, it is
recommended that the floor pla~form

be so constructed to actuate the quick
opening valve. The shower should be
capable of supplying large quantities
of water under moderatel 9 hOi gh
pressure. Blankets should be
located so as to be reasouably
accessible to the shower area.

15.11'.3 Eye wash foun~ain or a
ready source of runninq tap water,"
such as drinkinq fountain or hose :
with a gentle flow of water should
be immediateIy available for e~c

irrigation. All safety cquipT:1cmt .
should be inspected and tested at
regular intervals, preferabl"lJ daily
and especiall~ ~uring freezinq

Utah Occupatiohal Safety and Health Division
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CONST~UCTION' AND EOUIPME~T (NIP-fOINTS, NOTATING PAPl~, ~MEQb~~C'

S~ITCHFS, LOCKING OEVIC~S, ~ArtNIN~ DEVIC~S ANO SWITCHES, FEEJING
U~DFK I=RESSUkE AND ~ITH HA7~RGOUS ~OODS) AND GPFHATTON. (r.fdM~N)
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r f'!':'r i-.c:
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n~NrH HACH1~r-luOLS, ElECT~ICAL-YA;ARDS~ SAF~T1-DEVICfS~

5A'FTY-PkECAUTIOh~' fL~rTRTr-CUR~ENT

A~ T~IS STA~OAh~ ~A~ ISSUED Te TA~E ALC~~hT OF ?UallC~TInN

2Gl.-1 CC" Hf::S or. T4E ]"ITiRtHTJO"'Al FLfCT/,ClTECHNICAl C(j,!I'U5.srJ:~. -1-:­
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rONrUCTORS NOT E~tEF~i~C foa VOLTS FO~ 80TH Jl~fCT AN~ ALTCrN&TiNL
C~~p~~T. SECIION~ Ak~ C~VCTt~ TO: H~~KING AhC IN5TRUCTTONS FuR
INcTAll~TION, MjI~T~NANC[ AND OPE~ATIO~; GENERAL ~?ECIFJCATIO~S

RELATING TO ElFCi~ICAl ~UPFlY, CONNECTIOkS, CIRCUIT-BhEAKERS; ~AfETY

~~A:U~FS REL~TING TO CIRCUIT-6RF.AKfRS, OVERLOADING AND JNOf~~ulTAG~J
CONTROL CIRCUITS (~U~~LY, SAFETY LOCKING DEVJCfS, STOPPI~G);
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TO rlE~TRIC HuTOR~; INOlvlnUAl lI&HTIN[,; EARTn!~G; TE~TING; k LIST Of
kElE~~NT STA~OA~DS. k OUE~TIJ~NAIRE I~tE~D~O TO SF~~~ ~~ , J~~IS FOR
TH[ S~lI=CTION Dc:' ~OUIP~ENT IS AP~~~n~D. (FRE~C~)
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APPENDIX E

NIOSHTIC FOREIGN R~FERE~CES
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APPElmIX F

DIALOG File14: ISMEC-MECH ENGR 73-78/AUG (Copr. ISMEC)

(Item 7 Of 44) User 834 8nov78

\' 45944 07600681
~ VALVE-LOCKING DEvICE ENHANCES' PLANT SAFETY

DES. ENG. (GB) 13 .JUNE 1976 Coelom: DEMCBS
Treatment: X
02
Descriptors: VALVES; FIXINGS
Identifiers: PLANT SAFETY; VALVE" LOCKING DEVICE: SPECIALLY

CODED KEY
Section Class Codes: 02450, 03750
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