OCCUPATIONAL SAFETY AND HEALTH

@I m VAN ADMINISTRATION

U.S. DEPARTMENT OF LABOR

OCCUPATIONAL SAFETY & HEALTH STANDARDS
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ADMINISTRATION

U.S. DEPARTMENT OF LABOR

OCCUPATIONAL SAFETY AND HEALTH

OSHA General Industry Standards

Welding, Cutting and Brazing

from 29 CFR 1910.252 to 29 CFR 1910.255

Gas Welding
Arc Welding
Oxygen & Gas Cutting

General Requirements 1910.252

( 11) 35

(Fire Watch)




Protection of Personnel

) | 1

-2
-3
Eye Safe
' Shielta
Flame Proof
Skull Cap
Mo Pockets
Collar
Buttonead
Full Sleeves
Hand Held
Helmet with
Fire Resistant Filter Lens
Gauntlet Gloves
Shirt Qutside
aof Trousers
Mo Cuffs
Clean,
Fire-resistant
Safety Shoes Clothing
Figure 2. Select clathing to provide maximum
protection from sparks and hot metals
-1
16 10000
-2
.(HEPA Filter)
20
Hot Work Permit

)



Gas Welding 1910.253

(Torch)

.(Torch Tip)

ACETYLENE ACETYLENE
VALVE (RED HOSE)

Figure T13-2
The parts of an oxyacetylene welding torch.

OXYGEN
REGULATOR

Figure T13-1

J

Oxyacetylene welding equipment.

15

OXYGEN
(GREEN HOSE)

OXYGEN CYLINDER VALVE

CYLINDER WRENCH

ACETYLENE HOSE

ACETYLENE
VALVE

WELDING
TORCH

OXYGEN
VALVE



76 400

20 °
5
FLAMHlﬂABLE
KEEP FIRE AWAY
0
(= :3’ L

BARRIER
Minimum 5 ft. high,
1/2-hour fire rating

FUEL GAS OXYGEN

ARC Welding and Cutting 1910.254




ELECTRODE HOLDER

ELECTRODE

7
I f")
piees

Mioe,

1/

CURRENT FLOW
THROUGH TABLE
GROUND
CONNECTION

e

Circuit ) (Fuse) -3
.(Breaker

Povwer Disconnect Switch

Figure 1. Tha power disconnact switch
should be located close o the operator
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Nature of Electricity | -1
( ) : -
(Conductor)

(Amperes.) )
(Volt) : -
(OHMS) (Resistance) )
(OHMs Law) -

C ) ( )

()
()

_________________________ = ( ) -



Short Circuit °

Accidental Grounding o
High Voltage o
Low Voltage (430)
( 430 --- 24)
( 24
Electrical Shock
Burns
Arc — Blast

Fires and Explosions

AW =




Effects of Electric Current On Human Body

( )

Effects Current (Milli Ampere)
( (TLV) 1
8 -1
I5-8
20-15
50 -20
- 200 — 50

200




Hot Wire ()

(Hot Wire)
(

100

(Freezing)



Non-conducting material

( 120)

( 800)

/200000000 — 200000
/100000 — 2000
1000/ 1

500000 — 100000 : -
1000 -

150 -

600 - 400 -

100 -



1000 /1 = -

C ) = -
()

0.5 240000 120

0.92 240000 220

( ) : -

120 1000 120

220 1000 220

800 150 120

( ) 1467 150 220

. Electrical Burns -2




- Arc — Blast :

STAND ASIDE

| \
| ¢

_WHEN OPERATING |




Electrical Accidents Prevention -

(TAG)

Explosion Proof Lamps -3
(Hazardous
Locations)
-4
(Hot Wire)

(Fuse) (Circuit Breaker)

(Circuit Breaker) (Fuses) -5



-10

-11

. -12

SAFETY GLO\‘EL\

QUALIFIED WORKER

HIGH VOLTAGE =
EQUIPMENT. \

D

Figure 8-3. Allemployees are required to wear protective
equipment to protect their eyes from flashes, arcs, etc.

FRAYED INSULATION
NFPATOE PARTILCH. 2,C
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OCCUPATIONAL SAFETY & HEALTH STANDARDS

Excavations
1971
. (Cave-ins)

[ J

[ J

[ J

[ J

[ J

[ J
-1

- - - )
(

(Competent Person) -2
-3
-4
( 4 125 -5

( 76 25

60



1.5

(90

Termporary Spoil

P 2 Fest Minimum E—

1.5

0.5

0.5

O w >

(Clay




Shields -3

wertical Aluminum Hydraulic Shoring wertical Aluminum Hydraulic Shoring
(Spol Bracing}) CWith Plywood)

Upright Sheeting

“Wertical Aluminum Hydraulic Shoring Adurminum Hydraulic Shorng Waler System
(Stacked) (Typica)

Skruk

h_h-"“"h-_

Sidewall

Enife Edge "




20' Waximum

20" Maximum

: ( 6) 20
/

90

53 1:% A
45 I:1 B
34 1:1% C

TYFE & S0IL TYPEEB SOIL
Simple Slope Excavation Simple Slope Excavation
TYFEC S0OIL

Simple Shope Excavation

T ~
i ‘Maximm “"\\\\ '_,"31//

Y

N

Prsumatic § hydraulic jacks

T

Sorew jack

1

J_,Llpr\ifht (wwhen spaced)

Sheeting

[crozshrace)
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OCCUPATIONAL SAFETY AND HEALTH

@I m VAN ADMINISTRATION

U.S. DEPARTMENT OF LABOR

OCCUPATIONAL SAFETY & HEALTH STANDARDS
Fall Protection

200 — 150
100000

29 CFR 1926.500 - 29 CFR 1926.503

(1.8m) 6

1
(1.8m) 6 2

Guardrail Systems o

Safety Net Systems o

Personal Fall Arrest Systems .
Guardrail Systems N
Personal Fall Arrest Systems 2
Positioning Device Systems 3
Safety Monitoring Systems 4
Safety Net Systems )
Warning Lines Systems .6

. Guardrail Systems -1
Va °
( 6



(1.1 m) 42 o
. (0.53 cm) 21
200 o
. 150
.(25m) 8 o
[ ]
e ] - \M’QM j -
e e ||| i
- =
%“‘Ei_;—“
Guardrails on all sides] .\%ﬁ?
-2
[ ]
full body
harness




(18m) 6

(1.07m) 3.5

0 MO T (AL T B E 8 SO LA GIE
11 | |

== K}

1) Free Fall Distance. Limited to 6 feet (1.8
m) by OSHA and ANSI Z2359.1. Limited
to 5 feet (1 .5m) by ANSI A10.14 and
Canadian regulations

2y Total Fall Distance. The sum of the free-
fall distance and deceleration distance,

3) Deceleration Dhistance. Must not exceed
3.5 feet(1.1m).

f’ﬁg;‘;:;fc‘ &fﬁ Fall Below Working Surface

1998/1/1




Dee — rings , Snap — Hooks and o

3000

5000 Anchoring Points

. Positioning Device Systems -3

.(60cm) 2 o




: Safety Monitoring Systems -4

. Safety Net Systems -5

.(9.1m) 30




Eusy (230 o) 36
(15cm)ian6 e Wb uny
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saill e dllyg daiall ol Jandl o i ga (e cila IS (e 48030 i () ang

<
o

N
(2.4 m) 8 (1.5 m) 5
(3 m) 10 (3 m) 10 5
(3.9 m) 13 10
(76 cm) 30 (180 kg) 400
. (1.1 m) 42




: Warning Lines Systems -6

(1.8m) 6 .
[
(1 39 (0.9 m) 34
. m)
16 o
500 o
[
(1.8m) 6 .
. Protection From Falling Objects
[
[
(1.8m) 6
[
Toeboards o
4 50
1 (10 cm)
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OCCUPATIONAL SAFETY AND HEALTH
@I m VAN ADMINISTRATION
U.S. DEPARTMENT OF LABOR

48 gl ciladl L Laldd) ) ciladas
Safety Regulations for Forklifts

24 i) cilad) MU daldd) dadlad) il )
-1

: -2
) °



-3
-4
-5
-
(1) Carriage fully
lowered
(2) Engine off
: (3) Parking brake set
-6
Helmet _
Safety Shoes -
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FORKLIFT

Load Limit
" SERIAL Mo, | Ded g4zerE 1045 / )
' Jcapacimy:
[ | HEeRKg | Load Centre (cm
D AT B on LAD YT WITH LRRIGHTS VERTICAL] 4/ fem)
|
i Height Forks
i Will Lift (cm})
Data Plale  Deadman Swilch
& Guages {under seat)
Overhead Guard — 1
Hydraullc Hose(s) - . Reel Mast Safaty Latch
Hose Keepers —| Chain Keepers
T Mast Chains
Mast Assembly Load Resl
Titl Cylinders .
' -1 Hanger

" Carriage Assembly

Heel”~ Drivin Stearing
Wheels Wheels Forks
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OCCUPATIONAL SAFETY AND HEALTH

@I m VAN ADMINISTRATION

U.S. DEPARTMENT OF LABOR

OSH ACT
OCCUPATIONAL SAFETY & HEALTH STANDARDS

1970
1970
OSHA 1971 OSH ACT
90
- OSH

OCCUPATIONAL SAFETY &
HEALTH ADMINISTRATION

: Code of Federal Regulation (CFR)

50
.29 (OSHA)
(Titles) 50
(Parts) (Chapters)
(OSHA) (Sections)
29
(General Industry) 1910 N
(Construction) 1926 2



Title Code of Federal Regulation Part Section
29 CFR 1910 110
1971 1970 (OSH ACT)
: (OSHA)
1
[ ]
o
2
[ ]
- OSHA STANDARDS

(American National Standards Institute ANSI)

. (NFPA)




(Compressed Gas Association)

(Horizontal Standards) (Standards)
(Vertical Standards)

(OSHA General Industry Standards)

. (OSHA Construction Standards)

(OSH ACT 1970)

(Imminent Danger)




> Other Than Serious Violations 1

7000
%35
: Serious Violations 2
[ ]
7000
- Willful Violations 3
[ ]
70000
5000
o
250000
500000
: Repeated Violations 4
[ ]
70000
Failure to Abate Prior .5
: Violation
o
7000
10000 -1
-2
7000



5000




OCCUPATIONAL SAFETY AND HEALTH
O S H A ADMINISTRATION
U.S. DEPARTMENT OF LABOR

JOB HAZARD ANALYSIS (JHA)




(Grinding Machine)

(1)



@)

—

N T

Wl

@




Elimination of the Hazard

Substitution

Isolation

Engineering Control

Administration Control
PPE

- (3)
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U.S. DEPARTMENT OF LABOR

. Tag-Out - Lock-Out -

:Energy Isolation Devices -

-1

.Manually Operated Electrical Circuit Breakers
Blind Flanges -2
-3
Disconnect Switches -4
( ) Padlocks -5

- Energy Resources -

Electrical Energy -1
Mechanical Energy -2
Hydraulic Energy -3
Pneumatic Energy -4

Chemical Energy -5



Thermal Energy -6
Gases -7

s T 2,
HYDRAULIC
PRESSURE

-Affected Employees

(Lockout / Tag out Procedure)

-Authorized Employee

(Tags)

. Safety Padlock

: Disconnects

: Residual Pressure




.Stop Buttons

Off

Off -



(Tag)

(Off)

1

)



(Off)

-10
-11
(1)

-12
-13

( )

(On)

.(Tags) / /

14
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(1)

) (1)
() (2)
) (3)
() (4)
() ( (5)
()
()
(Off)
()
(Off)
()
/
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U.S. DEPARTMENT OF LABOR

OSHA General Industry Standards

(U.L)
(Nameplates Marking)
(Fuses) .

(Circuit Breakers)

LETTERING OR LABEL
TO SHOW LOADS

AC

LABELS TO SHOW LOADS
MOTOR
DISCON,

SAFETY SWITCH
OR CIRCUIT BKR.

CIRCUIT SCHEDULE
FILLED OUT TO

ﬁTIFY CIRCUIT

[

90| RI| §
HIEEN

Q0| Q0| Q0

it
He

ACHRRCARCY

4
5
a
PANEL BOARD R—/
FLOO

*NEC 110- 22
« NEC 230- 70 (b)
« NEC 38B4- 13 FPN

NFPA 70 E- PART 1,CH. 1, F




600

(Space Work)

30

75)

600

(

ELECTRICAL

EQUIPMEN

OFFSET

30" MINIMU

CENTERED

NFPA 70 E- PART 1,CH. 1, G (1) (a)

36

90)

INSULATED WALL

36 MINIMUM

ZERO TO 600 V

ELECTRICAL
/— EQUIPMENT

CONDITION 1
NO LIVE OR GROUNDED
PARTS ON WALL

NFPA 70 E- PART 1, CH. 1, G (1) (a) (1)

Clearances in front of electrical equipment

Figure 1-8.

with ungrounded wall opposite equipment.




( 90)

36

( 110) 42 150
600 - 151
_ /GROUNOEDWALL
ZEROTO 150V ELECTRICAL

42" MINIMUM

151 VTO aaov_/.'?‘i\'
WORK SPACE—""_ |

% /_ EQUIPMENT

CONDITION 2
LIVE OR GROUNDED
PARTS ON WALL

NFPA 70 E- PART 1, CH. 1, G (1) (a) (il)

Figure 1-8. Clearance in front of electrical equipment with
grounded wall opposite equipment.

36

150 -

( 120)

90)
48

600-151

WORK SPACE—]

LECTRIC
EQUIPMENT
36" MINIMUM___y_,

ZEROTO 150V

48" MINIMUM
151 VTO 600 V

<

CONDITION 3
EXPOSED LIVE PARTS
ON BOTH SIDES.

NFPA 70 E- PART 1, CH. 1, G (1) (a) (iii)

Figure 1-10. Clearance in front of electrical equipment

opposite other electrical equipment.




1200 ( )

60

ELECTRICAL EQUIPMENT DOOR WITH

OVER 6'-0" WIDE WITH 24" X 66" CLEARANCE
1200 A OR MORE BUS

F-I.ATING7
j EQUIPMENT WITH OCPD'S, SWITCHING

DEVICES, CONTROL DEVICES, ETC.

A

CLEARANCES
*NEC TABLE 110- 16 (a)- 600 V OR LESS
*NEC TABLE 110- 34 (a)- OVER 600 V
= MNEC 710-9
* NEC 384- 4

DOOR WITH
24" X 6-6" CLEARANCE

NFPA 70 E- PART 1, CH. 1, G (1) (¢)

Figure 1-12. Clearances forelectrical equipmentover6 ft.
wide with a bus rated 1200 amps or more.

EXCEPTION 2
TO MEC 110- 18 (&)
MNOTE: ADJACENT LIGHTING UNITS PROVIDING PROPER ;5:’0‘::3«1 SPACE
LIGHTING WILL SATISFY THIS RULE PER NEC 1 10- 16 (e) FPN FOR SAFE ACCESS
N |
7 |
B1RFT,
LLUMINATION.
NEC 110- 16 (8)
MINIMUM
HEADROOM | m—— T
[ ]|+ NEC 110- 16 (1) +HEG 112 14 {aiR
[ ][] 18- um—'-'-i-;
—==] e
Ic5C | L,
() ]
THE EDGE OF
TO THE SERVICE EQUIPMENT TO BE CLEAR
ZELECTF"CM FROM DOORS THAT COULD MT WORKERS

EQUIPMENT
NFPA 70 E- PART 1, CH. 1, G (1) (s)

NFPATOE- PART 1, CH. 1, G (1} (f)
Figure 1-14. Proper headroom shall be provided for the

Figure 1-13. Proper lighting shall be provided for the safety of personnel servicing the electrical equipment.
servicing of electrical equipment.




20 - 15 - 120 (Outlets)

Ground Fault Circuit Interrupter

(Ust

Head Protection

.Double Insulated Equipment






OCCUPATIONAL SAFETY AND HEALTH

@I m VAN ADMINISTRATION

U.S. DEPARTMENT OF LABOR

PERSONAL PROTECTIVE EQUIPMENT

American National Safety Institute (ANSI)

.Properly Fitting

Personal Protective Equipment (PPE) :
Head Protection : -1




Verfcal
dharonce

Lewel ol —
topof head

Face & Eve Protection : -2

Safety Glasses

Safety Goggles
Face Shield




Chipping / Grinding
Chemicals Handling
Furnaces Operations

Dust Generation
Welding Operations

10 ) 10 2

10 7¢8<9

10 A8 A7 6 5 4 3 1

(6 54 10)2

Figure 1. Recommended Eye and Face Protectors

Ewye and face protectors are identified below
by number and type. Refer to Table I for
recommended usage applications.

1. Goggles, flexible fitting, regular
ventilation

Goggles, flexible fitting, hooded
ventilation

Goggles, cushioned fitting, rigid body
Spectacles, mctal frame, with side shiclds*
Spectacles, plastic frame, with side shiclds*
Spectacles, metal-plastic frame, with
Natfold side shields*

Welding Goggles, eyvecup type, tinted
lenses**

ol -t b o

TA. Chipping Goggles, eyecup 1ype, clear
safety lenses (not illustrated)

8. Welding Goggles, coverspec type,
tinted lens**

BRA Chipping Goggles, coverspec type,
clear safety lenses (not illustrated)

9. Welding Goggles, coverspec type,
tinted plate lens**

10. Face Shield (available with plastic or
mesh window, tinted/transparent)

11. Welding Helmets*™

Souree: 29 CFR 1926 102 (a)(5) Table £-1

*These are alvo available withowt side shields for limited uve requiring only frontal protection.
** Sow Tahle 2, Filter Lenses for Protection Against Radiant Energy




35-15
120 90

130

Ear Protection :

85

Ear Muffs :

Ear Plugs :

30 - 20
115 -85

50

Foam Earplugs

PVC Earplugs




Foot Protection : -4

STEEL CAP

PUNCTURE
RESISTANT
SOLE

Antistatic




Respiratory Protection :

Air-Supplying Respirators
Air-Purifying Respirators

Self Contained Breathing Apparatus

( )

(SCBA)




(5)

Disposable
GasVapour Mask

Battery Pack, Blower
I\ and Filter Housing

POWERED AIR-PURIFYING
RESPIRATOR

FIGURE 31
Air-Purifying Respirators

.%19.5



.(IDLH)

-2
-3
-4
Respirator Selection :
-1
.(SCBA) % 19.5
%19.5 -2
-3
(TLV)
-4
(TLV)
(IDLH)
-5
Half Mask
Full Face-Piece
.Mask
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)
(Collapsed)

Fit Testing :

(Seals)

Negative Pressure Testing

10
(Collapsed)
.(Sealed)

Positive Pressure Testing




Medical Consideration -3

Organic Solvents -

.Sealable Plastic Bags

Safety Belts and Life Line : -6

Safety Harness

with Shock

10




Hand Protection :

Safety Gloves

PVC OR LATEX -2
Gloves
. NEOPRENE

Heat Resistance Gloves -3

*Shirred
alastic hock
for betrer fit

11



Body Protection : -8
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OSHA OCCUPATIONAL SAFETY AND HEALTH
ADMINISTRATION
U.S. DEPARTMENT OF LABOR

RADIATION SAFETY
)
(

X-Rays

Ionization Smoke
.Detector
(Particles)
(Waves)
%80 360
%20
(Nucleus)

Structure of An Atom

and neutrons




(Atomic Number)

+
(Atomic Weight)
(Isotope)
)
(
TYPES OF RADIATION

(Ionizing Radiation)

(Non-Ionizing Radiation)

( )

Ionizing Radiation

(Alpha Particles)
(Gamma Rays) (Beta Particles)

Alpha Particles




Beta Particles

Gamma Rays

Concrete

Alpha Particles

Beta Particles




Gamma Ray

X - Rays -
)
(DNA)
60
(
Leukemia

( 100.000

Time -1
Distance -2
Shields -3

Time :




( )
Distance :
 distance
4+ 2 =p
dJUEISIY
)
(
Shields :
( ) : (Rad) -1
‘Roentgen (R) -2
X 3,7 = :CURIE (Ci) -3
( ) : (REM) -4
: SIEVERT (Sv.) -5
100 =
One Seivert = 100 REM
-1



Films

(CAUTION RADIO ACTIVE MATERIAL)
5
Radiation ) .

(Area

CALTON % RADTION AREA

-10

-11

-12

-13

HIGH RADIAT IOH AREA

AA
a

HIGH radiaion levels
i= 5 remvh and = 500 radh)
may be present
beyond this point

TLD and supplemental dosimeter
required for entry

CAUTION

RADIDACTIVE MATERIALS
HANDLING AREA

?

Potentially hazardous
quantities of radioactive
material are handled
n this area




Maximum Permissible Poses

ARW = Atomic Radiation Workers

Exposure Limitations :

1 Rem=10 msv

Column I Column II Column III
Organ/ Tissue | ARW
msv per quarter msv per year Any other
person
Whole body , 30 50 5
bone
Bone, Skin 150 300 30
Hands, feet 380 750 75
Lungs, single 80 150 15
organ or tissues
: -1
Radiation Safety Officer -2
: -3
.Fume Hoods -4
-5

Absorbent Materials -6




Non — Ionizing Radiation -2

Q)

WMICROWAVE
RADIATION

Microwave Ovens and Their Hazards

MHz or ) 2450
.(CW) (million cycles per second

(Magnetron Tube)
60 Hz 50 Hz
.MHz 2450



4000 — 3000
Step-up transformer rectifier
4000 (Ac) 120
(Dc)
(Wave Guide) (Oven Cavity)

5.0 miLLiwaTrs

0.14 micLiwarrs

\} 0.05 miLLiwarTs
0.005 miLLiwarrs

2450.000,000)




0.2 mw/cm?

5 MW/ CM? over 0 — 1 Hour (6 min)
1 MW/CM? 0 — 1 Hour (6 min) °

1.6 MW/CM? for 2450 MHz




LASER SAFETY BASICS

Light Amplification by Simulated Emissions of Radiation
/ 1960

1 MW
100
Eye Safety
Classification of Lasers

ClassI (1)
Visible Region °
[ )
(1) °

ClassII  (2)
[ )
1 MW o
0.25 °

Class III (A) () (3)

5 MW °

Class III (B) ()3




500 MW

Class IV (4)

0.25 seconds
(3)

Engineering Controls

Remote Control
Protective Housing
Enclosed Laser beam paths

Eye Safety

(Flash lamp)

(Ruby)

.(Oxygen Deficiency Area)



Class IV (4) °
Flame — Retardant
.Materials

(1 MW ) Class II °

Baseline eye exam °

Protective Housing °
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OCCUPATIONAL SAFETY AND HEALTH

@I m VAN ADMINISTRATION

U.S. DEPARTMENT OF LABOR

SCAFFOLDINGS

Handrails -
Toe boards
Blanks or Boards -
( ) -

.Means of Access

.Frame Scaffolds ( ) -1




'\
Frame M . z F
—— | \ , = Frame
/ .

|~ [ ——

'\ 7<
Frame — i \-——— Frame

: _ L= =
) -

Cross Brace

Fig. 1.1 Frame Scaffolding

. Tube and Clamp Scaffolds

Bearer
[ ]

-
\\‘
oW
W\

Diagonal
Brace \,

Fig. 1.2 Tube and Clamp Scaffold



.Modular System Scaffolds -3

/—- Transom

Standard

Fig. 1.3 Modular System Scaffold most popular in commercial applications such as access to
buildings and industrial applications such as power utility boilers and chemical refineries.

.Rolling Scaffolds -4

Toe Board Guard rail post
Guard rails

Frame
Midrails
— \
Access
ladder - \
i / _
r::: ‘\ Toggle pin

3

. Cross brace
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Fig.4.1 A.Two views of compacted ground or similar soil conditions. Leg located central of mud sill
B. On concrete a base plate is necessary but the mud sill may be omitted.
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Fig. 6.3 Reveal tie. (Note: The tube in the reveal can be in
the vertical or horizontal position.)
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Fig. 6.4 Box tie. A.Verticalor horizontal section through wall.
B. Horizontal or vertical section through structural member.
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Fig. 6.5 Anchor bolt tie. Vertical or horizontal section
through wall where no openings or members are available for
tying to.



25)

10 ( 9) 2 o
(
[
4 .
[
25 -1
50 -2
75 -3

*hkkhkkhkkhkkhkkhkkkhkhkkhkhkkhkkhkkhkkhkkhkhkhhkikhkkhhkkhkhkkihkkhkhikhkkikhkkhkihhkihkikihkikkikiikikiikiikikx



