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 Basic electrical principles
 Electrical hazards
 Overview of applicable regulations and 

d dstandards
 Hazard identification
 Equipment requirements Equipment requirements
 Hazard controls

…and our Puzzle Winner!
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1 200 fatalities1,200 fatalities

13,150 lost time
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2,000 treated for burns



 Current: movement of electrical charge, 
d ( )measured in amperes (amps)

 Resistance: opposition to current flow Resistance: opposition to current flow, 
measured in ohms

 Voltage: measure of electrical force
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 Circuit – a complete path for the flow of 
current 

 Ground – a physical, conductive, electrical 
connection to the earthconnection to the earth

 Disconnecting means – device(s) used to 
disconnect conductors from the electricaldisconnect conductors from the electrical 
source
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 Received when current passes
through the body

 Severity of the shock depends on:
P th f th t◦ Path of the current
◦ Amount of current
◦ Length of timeg
◦ Contact area and pressure
◦ Skin condition
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Current (mA) Effect/Feeling

0 5 3 Tingling sensation0.5-3 Tingling sensation

3-10 Painful shock

10-20 “Let-go” threshold

20-30 Respiratory paralysis

75-200 Ventricular fibrillation

1500 + Tissue and organs start to burn

 2,300 mA - Amount of current drawn by a small electric drill
 15,000 mA – Lowest overcurrent trip!
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 Electrical fire statistics:
◦ 2005 to 2009 – 115,500 non-residential structural 

fires
 Typical Causes: Typical Causes:
◦ Overloaded circuits
◦ Undersized wiring
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Racking a breaker
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Bolted covers
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Bolted covers



Please type them in the question box at right
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 Three main sources
◦ OSHA – Subpart S: Electrical
◦ NFPA 70 – National Electrical Code
◦ NFPA 70E - Standard for Electrical Safety in the◦ NFPA 70E Standard for Electrical Safety in the 

Workplace
 Plus the local regulations
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Design safety 
t d dstandards Safety related 

work practices

Safety related maintenance
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Safety related maintenance 
requirements



Primary focus on electrical design 
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F k fFocus on worker safety 
standards to protect against:
◦ Shock hazards
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◦ Arc flash/blast hazards



RiskRisk

Risk
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 Types/methods of hazard identificationyp
◦ Physical inspections
◦ Analysis of tasks
◦ Analysis of processes
◦ Analysis of accidents and near 

miss incidentsss c de ts
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 Used in continuous lengths without a splice 
or tap

 Provided with strain relief Provided with strain relief
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 Extension Cords
◦ Follow flexible cord restrictions
◦ Maintenance or temporary use
◦ Must be equipped with a grounding conductor◦ Must be equipped with a grounding conductor
◦ Appropriate conductor size
◦ Energized from an approved receptacle
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 OSHA Standard Interpretation 11/18/2002 -
Compliance requirements for relocatable 
power taps or “power strips.“
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 When the conductor is too small
it can overheat without tripping the circuit 
breaker
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 Too many devices plugged
i i iinto a circuit
◦ Overheating
◦ Arcingc g
◦ Fire

Table S-4: Maximum Cord/Plug Connected Load to ReceptacleTable S 4: Maximum Cord/Plug Connected Load to Receptacle
Circuit Rating 

(Amperes)
Receptacle Rating  

(Amperes)
Maximum Load 

(Amperes)
15 or 20 15 1215 or 20 15 12

20 20 16
30 30 24
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 Required by OSHA and NFPA 70E
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Work performed on or 
near exposed electricalnear exposed electrical 
circuits, components, or 
systems while they are 

i denergized

Exposes workers to 
h k d fl hshock and arc flash 

hazards with potentially 
severe consequences
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Only allowable if de-energizing would:

Infeasible-Infeasible
-Increase hazards

I lif f
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-Interrupt life safety systems



WORK ORDER #(A)  ENERGIZED ELECTRICAL WORK PERMIT (>50 VOLTS) WORK ORDER #        

Max permit duration is one shift up to 12 hours 01start time/date 02end time/date
(B)  Description of work (C)   Location of work - areas affected

01Specific task to be performed:
01Eq ipment/Panel:

0800 AM 120610

Install Breaker XYZ

0700 AM 120610

123SAP123

02Justification for not doing this work while DE-ENERGIZED or deferring the work until the next 
schedul outage:

01Equipment/Panel: _____________________

02Voltage or Equipment _______________ V
03Specific equipment to be worked on  and location:

(D) NAME(S) OF PERSON(S) PERFORMING WORK; MINIMUM OF TWO.  ONE MUST BE A SAFETY OBSERVER.

01
S f Ob ’ d & S

03
d & S

Install Breaker

Shutting down the panel would de-energize life safety and  
hazardous contaminant ventilation systems.

XYZ

Panel XYZ, Room 123/B1
240

Safety Observer’s Printed Name & Signature Printed Name & Signature

02
Printed Name & Signature

04
Printed Name & Signature

Barney Fife / Barney Fife

Daniel Whitney / Larry T.C. Guy
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No Unqualified 
Personnel

ProhibitedRestrictedLimited
Exposed, 
energized 
conductor 
or circuit 

Arc-Flash 
Protection 

part 

High risk of shock

Boundary

High risk of shock
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Shieldingg
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Remote racking system
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 Ground Fault Interrupt Device
◦ Protects you from dangerous shock caused by 

current “leakage” known as a ground fault
◦ GFCI detects a difference in current between theGFCI detects a difference in current between the 

black and white circuit wires 
◦ If a ground fault is detected, the GFCI

can shut off electricity flow in as littlecan shut off electricity flow in as little
as 1/40 of a second, protecting you
from a dangerous shock
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 Overcurrent devices
◦ Fuses or circuit breakers
◦ Make a weak link in the circuit
◦ When there is too much current:◦ When there is too much current:
 Fuses melt
 Circuit breakers trip open
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Please type them in the question box at right
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Jerry Reid



 Several “near miss” situations
 Evaluation of electrical safety 

program
 Gap analysis: Gap analysis:
◦ Live work limitations
◦ Arc flash hazard analysisy
◦ Personnel qualification 
◦ PE care and testing
◦ Use of EEW Permit◦ Use of EEW Permit
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 Corrective actions – identified issues
 Revision of written safety program Revision of written safety program
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 Implementation 
◦ Management awarenessManagement awareness
◦ Training: 

 Results
I d li◦ Improved compliance
◦ Reduced risk

Risk
Risk
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Please type them in the question box at right
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Valori RansonValori Ranson
Environmental Manager
Dixie Chemical Companyp y
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Barbara Jo Ruble, QEP, CPEA
President
bruble@stcenv.com  410-625-1952

J R idJerry Reid
Program Manager
jreid@stcenv com 530 876 8565jreid@stcenv.com   530-876-8565


