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Electrical Safety Program — NIOSH
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Electrical Safety Training

Development of Electrical Safe Work Practices
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IEC - 1904
OSHA-1970
RESC B0 NIOSH-1970
NEC - 1897 NFPA 70E-1979
'— First commercially practical incandescent light bulb. Burn Center-1980

Milestones in the First 100 Years

Electrical Safety Training

Development of Electrical Safe Work Practices

WL TSI RN B S FES TS SV g B 2R P AT e S Wy e m"”‘vem‘go’o‘zf%@? B
Elect Hot Work Safety

Program by JMG/LBMc -
1987 NFPA 70E-1995

1980 1990 NESF-1994 2000

15t [EEE-IAS-ESW in Dallas 1992
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I I / I I o I
Arc-Resistant Swgr. - 199
NFPA 70E-198
ASTM F-1506 - 1998

Lee’s Paper-1982  SubpartS-1989 )
Workshop. SE Asia - 1998

PCIC Safety Subcom.-1990
Incident energy consensus - 2000

DuPont Safety Workshop, Chantilly -1991

Milestones in the Past 28 Years
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Development in Electrical Safety OSHA & NFPA-70E

Occupational Safety & Health Administration

OSHA 29 CFR 1910.119 Process Safety Management

OSHA 29 CFR 1910.137 Electrical Protective Equipment

OSHA 29 CFR 1910.145 Specification for Accident Prevention & Tags
OSHA 29 CFR 1910.147 The Control of Hazardous Energy (LO/TQO)
OSHA 29 CFR 1910.254 Subpart Q — Welding, Cutting and Brazing
OSHA 29 CFR 1910.269 Subpart R- Generation,& Distribution
OSHA 29 CFR 1910.301 Subpart S thru 1910.399 - Utilization
OSHA 29 CFR 1926.400 Subpart K thru 1926.499 -

OSHA 29 CFR 1926.950 Subpart V- Construction
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Live parts
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303(g)(2)(0) | |
] Conductors entering cabinets/boxes/fittings protected from abrasion
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> 305(b)(1) | 3
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g | | 396
= 304(f)(4)
g Electrical box covers
& | |3a7

305(b)(2)

Use of flexible cords and cable|s
290

305(g)(1)(iii)

Electrical Safety Training

Top Electrical Citations in Construction (Fy 2005)

Electrical, Wiring Design and Protection

1926.404 1313

| Elec. Wiring Methods, Components and Equipment, General Use

1926.405 1157

Electrical, General Requirements

1926.403 660

| Electrical, Safety-Related Work Practices, General Requirements

1926.416 350
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Citation statistics from Federal OSHA data for OSHA fiscal year 2005
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High voltage (HV) ac 69 kV, 115 kV;,138 kV, 161 kV, 230

kV
Extra-high voltage (EHV) ac 345kV, 500 kV; 765 kV
Ultra-high voltage (UHV) ac 1100 kV, 1500 kv

Direct-current high voltage «(dc

HV) +250 kV, +400 KV, 500 kV
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Electrical Safety Program —Principles &y ows! aobiy L5 g0l
|dentify the Hazard ol bl glulis v/
Eliminate the Hazard (whenever possible) (cuwl pis o5l a5 b)) ol bl dis v/
Control the Hazard bl Jus v
Maximize the ability to recover from an injuryceul ole,s sl Ul oails, Sl o v
Minimize the Severity of Potential Injuries .. caw ails, JBla>a v/

Electrical Control Measures 8, Jys L5 <loludl

Regulation, Rule, Law 5Ol 8 g csled fpgas
Work Permit PLETEIPCRIPIR A

ZMS o ) pitasw 8,5 1,5 B
Tagout/Lockout LOTO i 5,5, W

Work Procedure I slxil ol >l slo (g, 505,50 B

Work Instruction B sl Jeadlygiws glgil 6,51 W

Good Maintenance gz anld (6 IS5 g pons W

Training Sigel

Insulation/Enclosure of live parts lus . sl isw )5 jgame 5 ¢, ,Kul B

Low Voltages o5 wsla 5Ldg 5l eolanwl S5 5 5,1 W

Earthing S, b 48,8 ey M
Fuse o928 5l ool W
Circuit Breaker e sl 0ausS” ahab 5l eolizwl M
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Tagout/Lockout e slex!
B Step 1—Prepare for Shutdown
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B Step 2—Perform the Shutdown
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B Step 5—Release Stored Energy
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B Complete and communicate a detailed job plan.

B |dentify all potential sources of energy from a one-line drawing or other
reliable source.

B Calculate the incident energy potential for the job.
B Select the proper PPE.

B Wear the PPE before performing any task.

B Interrupt the load circuit.

B Open the disconnecting device for each source.

B Perform lockout/tagout.

B Verify that the circuit is de-energized.

B Apply ground connecting devices

YA
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Power Line Clearance

Voltages Distance from Power Lines
<50kV 10 feet

200 kV 15 feet

350 kV 20 feet

500 kV 25 feet

650 kV 30 feet

800 kV 35 feet
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Residual Current Device : RCD Vv
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Ground Fault Interrupts : GFI Vv
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Shock and Arc Boundaries

NFPA 70E Approach Boundaries
=T * Flash protection boundary
- Limited approach boundary
- Limited boundary/space

- Restricted approach boundary

Any point on an exposed,
energized electrical
conductor or circuit part

- Restricted space
Prohibited approach boundary

- Prohibited space

The dimited bonndary is for umpuaificd personnel. No unqualifed person may approach any exposed energizeel aonductor any closer than the
limited approach bowndary. The limited approach bovndary is desermined by referring to Table 2-1.3.4 in NEPA 70F - Bage 51. (2000 Edicion.
Nate that in the 2000 Edition NFFA has acded the concept of movable or fived condctors. Jn 2000 edition snquaified workers may approach
nan-maving canductars (fived buwork for example) mave clasely than those wibich may move (overhead lines for example).

Y4



L oM Lo, -Electrical Safety - ¥ &y o]

Electrical Safety Training

b ’
— O | ¢
© Limited Approach Boundary . . (%
@ Restricted Approach Boundary . o d
© Prohibited Approach Boundary ~ P
~ - - -
® Energized Part = e e
Any point on
an exposed
energized
e electrical
Limited Space conductor or
circuit part
Restricted Space
Prohibited
Limited SBAgE Prohibited
Approach Approach
Boundary Boundary
Flash Restricted
Protection =———p Approach
Boundary Boundary
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