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1.5.3 Procedure to Open or Close Circuit Breakers, Disconnect Switches, MCC Starters,
Meter Switches and Connecting/ Disconnecting Plugs

1. Purpose

1.1  To provide PPE requirements for operating any manual breaker or disconnect
switch, MCC starters and meter switches, until engineering calculations or
analyses are completed, documented and approved. These requirements meet
BNL PPE requirements in References 7.1, 7.2 and 7.3.

1.2 To provide PPE requirements for connecting or disconnecting equipment with
plugs and line cords to energy sources.

1.3 To provide documented assurance to C-AD shift or support personnel who
operate breakers or disconnects for other groups, that it is safe to open and/or
close the breaker or switch when requested to do so.

2. Responsibilities

None

3. Prerequisites

3.1  Only trained and qualified workers may use this procedure.

3.1.1 Workers must have current training in Electrical Circuit Breakers and
Switch Operation Safety (TQ-ELECBSOP), or Electrical Safety 1 (TQ-
ELECSAF1), and if PPE is required, be trained on proper use of the PPE.

3.1.2 A qualified worker is trained and knowledgeable of the operation of
equipment or a specific work method and is trained to recognize and avoid
the electrical hazards that might be present with respect to that equipment
or work method. Such persons must also be familiar with the proper use
of the special precautionary techniques, personal protective equipment,
including arc-flash, insulating and shielding materials, and insulated tools
and test equipment. A person can be considered qualified with respect to
certain equipment and methods but still are unqualified for others.

3.1.3 All work must be planned. See C-AD OPM 2.28.

3.1.4 Before a shift or support worker is asked to open or close a breaker or
switch because the workers performing the work need their assistance
because they don’t have the proper PPE, the work planner of the job must
provide the shift or support worker with a completed “Authorization to
Safely Open or Close Breakers or Disconnect Switches as Part of Planned
Work Processes”, Attachment 8.2 to this OPM.

Exception: C-A OPM 2.6.1 and 2.6.4 are exempt from this requirement.
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http://www.rhichome.bnl.gov/AGS/Accel/SND/OPM/Ch02/02-28.PDF
http://www.rhichome.bnl.gov/AGS/Accel/SND/OPM/Ch02/02-06-01.PDF
http://www.rhichome.bnl.gov/AGS/Accel/SND/OPM/Ch02/02-06-04.PDF

4. Precautions

4.1  Equipment with a Hazard/Risk Category greater than 4 (40 cal/cm?), shall not be
operated while energized.

4.2 Never wear meltable fiber clothing (acetate, nylon, polyester, polypropylene, or
spandex), underneath any required PPE (exception is incidental amount of elastic
on underwear or socks).

4.3  Personnel who are required to wear long-sleeve shirts must ensure the wrists and
neck are buttoned. Outer layer clothing must cover as much exposed area as
possible.

4.4  Supervisors must ensure that personnel inspect fire resistant apparel before each
use. Personnel must not use work clothing or flash suits that are contaminated, or
damaged to the extent their protective qualities are impaired. Do not use
protective items that become contaminated with grease, oil, or flammable liquids
or combustible materials. Do not apply DEET insect repellent (K70766) to Flame
Resistant Clothing. Use Permethrin Clothing Spray (K70764) if needed.

4.5  Switches and breakers should not be operated if obviously damaged.

4.6  All breaker or switch operations are to be done with covers closed and properly
secured. For troubleshooting or investigation only, switches/breakers may be
operated with covers open when work planning has been accomplished with
supervisor’s approval.

4.7 Line cords, plugs and receptacles shall be inspected for signs of damage or misuse
before any attempt is made to connect them.

4.8  Equipment to be plugged shall be turned off before connecting to the energy
source.

4.9 If the receptacle is configured with a local switch, the switch shall be turned off
before connecting to the load.
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5. Procedure

NOTE:
1. If you operate any breaker or disconnect that has no PPE label or has a generic PPE
label (Figure A), then follow the PPE requirements of this section.

2. If a panel or individual breaker or disconnect switch has a label that specifies the PPE
requirements, then follow those posted requirements (see example specific label in
Figure B) instead of the requirements of this section.

EXCEPTION: As noted below, if the panel, breaker/or disconnect switch has a specific
PPE label AND the individual operating the breaker/disconnect has ensured that the
cover(s) are closed and all fasteners are properly installed and secured, the PPE may be
reduced as per the description below at the discretion of the worker/operator.

51 Identify and use precautions appropriate to the working environment.

5.2 IF a generic PPE posting exists (Figure A), THEN wear proper personal
protective equipment (PPE) as listed in Attachment 8.1 “PPE Requirements for
Operating Circuit Breakers, Disconnect Switches, MCC Starters, Meter Switches,
and Connecting/Disconnecting Plugs, (not wall light switches) rated 50 volts to
600 volts.

5.3  Minus One Rule - The required PPE may be reduced as per the table below at the
discretion of the worker/operator IF all the following conditions are satisfied:

a. A specific PPE label is posted on the breaker/disconnect showing that the
required PPE was determined by an actual calculation, AND

b. The panel and breaker/disconnect has been checked to verify that all covers
are fully closed and all fasteners are present and properly installed.

POSTED Risk/Hazard Risk/Hazard CATEGORY with
CATEGORY COVERS CLOSED
0+ Insignificant Arc-Flash Hazard (No
Category)
Eye protection still required
0+

1

2

AIWIN|

4 (Category not reduced)

5.4  When connecting or disconnecting plugs to single-phase receptacles rated at 110
volts or 220 volts AC, and less than or equal to 30 amps, no PPE is required.
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5.5  When connecting or disconnecting plugs to receptacles rated at greater than those
specified in paragraph 5.4, use the PPE required to operate a switch of a similar
rating from Attachment 8.1, Tables 1 and 2.

5.6  Always use the rating/configuration of the receptacle to determine the PPE
required.

5.7  When receptacles are labeled with a specific hazard category, one shall use the
PPE listed on the label.

6. Documentation

6.1  Completed “Authorization to Safely Open or Close Breakers or Disconnect
Switches as Part of Planned Work Processes”, Attachment 8.2 to this OPM shall
be maintained by the group performing breaker/switch operations.

7. References

7.1 Electrical Safety Subject Area: Operating Electrical Equipment.

7.2 Personal Protective Equipment (PPE) for Operating Electrical Equipment.

7.3 Interpretation of the Electrical Safety Committee — December 2006, Minus One
Risk/Hazard Cateqgory Rule for Switching.

8. Attachments
8.1  BNL PPE Requirements for Operating Circuit Breakers, Disconnect Switches,
MCC Starters, Meter Switches, and Connecting/Disconnecting Plugs (not wall
light switches), rated 50 volts to 600 volts.

8.2  Authorization to Safely Open or Close Breakers or Disconnect Switches as Part of
Planned Work Processes.

8.3  Figure A — Generic PPE Label.

8.4  Figure B — Example of a Specific PPE Label
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https://sbms.bnl.gov/sbmsearch/subjarea/192/192_pro2.cfm
https://sbms.bnl.gov/sbmsearch/subjarea/192/192_exh7.cfm
http://www.bnl.gov/esh/esc/PDFs/Minus%201%20Rule%20for%20Switching.pdf
http://www.bnl.gov/esh/esc/PDFs/Minus%201%20Rule%20for%20Switching.pdf

Attachment 8.1

BNL Personal Protective Equipment (PPE) Requirements
for Operating Circuit Breakers, Disconnect Switches, MCC Starters Meters
Switches and Connecting/Disconnecting Plugs
(Not wall light switches)
Rated 50 Volts to 600 Volts

(See Table 2 below for required PPE)

1. Inall cases, clothing and equipment required for the degree of exposure is permitted to
be worn alone or integrated with flammable, non-melting apparel. If flame-retardant
(FR) clothing is required, it must cover associated parts of the body, as well as all
flammable apparel while allowing movement and visibility. PPE equipment will
normally be used in conjunction with one another as a system to provide the appropriate
level of protection. Clothing must cover potentially exposed areas as completely as
possible. Shirt sleeves must be fastened at the wrists, and shirts and jackets must be
closed at the neck.

2. The PPE requirements listed in Table 1 are based on arc-flash calculations or voltage
and ampere rating of the equipment rather than only voltage. Do not wear “meltable”
fiber clothing (acetate, nylon, polyester, polypropylene, or spandex) underneath any
required PPE clothing (exception is incidental amount of elastic on underwear or
socks). The BNL required PPE differs from the NFPA 70E tables to provide an
enhanced marqin of safety.

Notes to be used for Tables 1 and 2 of this Attachment:

Note 1:

These requirements are for operating circuit breakers, disconnect switches, MCC Starters, Meter Switches and
Connecting/Disconnecting Plugs. For working on equipment powered from switches or disconnects, refer to:
Personnel Protective Equipment for Working on or Near Energized Circuits for required PPE, unless specific arc-
flash information is listed on the equipment or in Work Planning documentation.

Note 2:
Rayon, a natural fiber made from cellulose, is allowed in NFPA 70E.

Note 3:
The equipment Ampere rating is always the nameplate rating of the panel that the switch or circuit breaker is
installed in and the Voltage is the line-to-line operating Voltage of the equipment.

Note 4:
In the C-AD complex, switches and breakers tapped from “Royal Switches” must use the Royal Switch Rating
(areater than 225 A).
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Table 1. Hazard Risk Category Classifications

Equipment Voltage | Ampere BNL PPE Rating
[Notes 3 and 4]
In all cases, if there is a label on the Less than Example is Light and
equipment that lists required PPE, 600 V Power panels fed from 30-
you must use at least that PPE. KVA transformers only
require safety glasses.
Circuit Breaker Panels or Disconnect | Less than Less than or equal 225 A NFPA 70E Cat. 0 PLUS
Switches operating at less than or or equal leather palm gloves
equal to 240 V and rated less than or 240V
equal to 225 A
Circuit Breaker Panels or Disconnect More Less than or equal 225 A NFPA 70E Cat. 2 (8 Cal/cm?)
Switches (excluding 277 V wall light than
switches) operating more than 240 V 240V
and rated less than or equal to 225 A
Circuit Breaker Panels or Disconnect | Less than Greater than 225 A NFPA 70E Cat. 2 (8 Cal/cm?)
Switches operating at less than or or equal
equal to 240 V and equipment rated 240V
greater than 225 A
Starter Size <4 NFPA 70E Cat. 2 (8 Cal/cm?)
(50 Hp or less)
Operating controls on 480-V Motor Arc Flash | PPE as listed
Control Centers or individual motor _ Hazard on panel
starters Less than Starter Size 4+ Analysis
600 V (51 Hp or more) completed
Work PPE as listed
Planning on Permit
performs
arc flash
analysis
No Arc NFPA 70E
Flash Cat.4
Hazard (40 Cal/cm?)
Analysis
Arc Flash PPE as listed
Hazard on panel
Circuit Breaker Panels or Disconnect More Greater than 225 A Analysis
Switches operating at greater than than 240 completed
240 V and rated greater than 225A \% .
Work PPE as listed
Planning on Permit
performs
arc flash
analysis
No Arc NFPA 70E
Flash Cat.4
Hazard (40 Callcm?)
Analysis
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Table 2.

Protective Clothing Characteristics

NFPA
Cat.

PPE Required

PPE as listed on the cover of the panel. An analysis of the available arc flash energy
has been performed and PPE required is specific to this device, but in all
circumstances you will require safety glasses with side shields.

BNL is increasing the NFPA 70E Cat. O required PPE (i.e., non-melting, flammable
natural materials (untreated 100% cotton, wool, rayon?, or silk, or blends of these
materials with a fabric weight of at least 4.5 0z/yd?) long-sleeve shirt and long pants)
PLUS leather gloves (minimum leather palm with cotton back: BNL # K62980), and
safety glasses with side shields. (Cal/cm? N/A)

Cotton underwear and fire-rated long-sleeve shirts and long pants, hardhat with arc
rated face shield: BNL # K64942 (protective storage bag for face shield and hat:
K64793), safety glasses, all leather gloves: BNL # K62902, leather work shoes, and
hearing protection. (Cal/cm? 8).

(Cotton underwear not required with 8 Cal/cm? Fire Rated long-sleeve shirts and long
pants)

Cotton underwear plus FR shirt and FR pants plus multilayer flash suit, hardhat,
safety glasses, Flash Suit hood, hearing protection, leather gloves, and leather work
shoes. (Cal/cm?® 40)
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Attachment 8.2

Authorization to Safely Open or Close Breakers or Disconnect Switches as
Part of Planned Work Processes

1. List the group and individual who authorized the listed breaker or disconnect
switch operation. This may be filled in by the authorized individual, the work
planner or the system specialist. This signature indicates that facility conditions
are such that breaker or switch operation cannot create an unsafe equipment or
system condition and that if the breaker is being closed, the equipment being
supplied with energy is in a safe condition to be energized.

List Breakers/Switch and/or Equipment to be Operated:

Breaker Operations Authorized by:
C-AD Group:

Printed Name:

Signature:

Date: Time:

2. The work planner shall verify below that work planning of the job* was
completed by either skill-of-the worker methods or use of a Green Work Permit
for medium or high hazard work. The individual assisting with the breaker or
switch operation may require review of the jobsite and affected equipment
and/or review of the Green Work Permit as they see fit in order to have
assurance that no adverse worker safety, environmental impact or equipment
damage is expected.

Work Planning Completed by:
Printed Name:

Signature:

Completed forms shall be retained by the shift or support worker’s
group performing the breaker or switch operation

! This includes pre-job briefing and as appropriate, jobsite walkdown as a minimum for skill-of-the worker jobs.
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Attachment 8.3

FIGURE A

Generic PPE Label

Arc Flash and Shock Hazard
Appropriate PPE Required

76378

Attachment 8.4

FIGURE B

Example of a Specific PPE Label

EQUIPMENT HAS BEEN EVALUATED FOR ARC-FLASH
FED FROM 30kVA OR LESS TRANSFORMER

PPE REQUIRED TO THROW CIRCUIT BREAKERS
SAFETY GLASSES

WORK WITH COVERS OFF
REQUIRES HAZARD RISK CAT. 1 PPE
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