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Steve's notes for Maintenance

R.T.F.M. Read The F**king Manuals!!

These are links that I've found helpful over time. Use the information as you can making your
own choices to use the information and/or doing business with them.

Belting:
Martin Engineering links on conveyors
https://foundations.martin-eng.com/learningcenter/basics-of-belt-conveyor-systems
Links for Martin Engineering Pdf books
https://foundations.martin-eng.com/book-form-download-page

Super Screw Belt Splices
https://mltgroup-conveyor.com/permanent-splices-heavy-duty-belts/super-screw-evolution

Baghouse Bag Testing
http://www.etsi-inc.com/section_home.asp?SID=1002

Leak Detection Powder Injector

Hot Oil Testing
https://www.paratherm.com/services/heat-transfer-fluid-analysis/

Thermocouple Information
https://www.omega.com/en-us/resources/thermocouple-hub
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Solid or Stranded Thermocouple Wire?
Both have advantages, depending on your needs for which one is best for you.
Solid
Normally less expensive.
In a permanent installation where the wire is seldom if ever relocated its a good choice.
Stranded
Initially more expensive per foot.
More flexible, less likely to break on plant moves.
Both
When running TC wire stay a set distance from high voltage wires. Leave extra slack on ends to
allow shorting to replace break’s. i.e. its less costly to start with a few extra feet than to be a few
inches short when replacing a break close to an end. This will also allow extra flexibility for
inserting and removal of probes. Shielding may in the long run be less expensive to sink
induced signals from nearby wires.

NAPA Link
https://www.asphaltpavement.org/

Asphalt Institute FAQ
https://www.asphaltinstitute.org/engineering/frequently-asked-questions/asphalt-pavement-thick
ness-and-mix-design/

Thermal Electrical Inspections
https://www.fluke.com/en-us/learn/blog/thermal-imaging/electrical-systems

Asphalt Service Company
https://motionengineering.net/

Combustion Analyzers for Asphalt Plants, WHY?
https://www.enerac.com/asphalt/

Rental Testing Equipment
https://www.trsrentelco.com/

M.S.H.A. on Guarding
https://arlweb.msha.gov/s&hinfo/equipguarding2004.pdf

Toolbox Talks
https://arlweb.msha.gov/epd/efsms/toolbox/previous.asp

Handouts from Clarence Richard Workshop’s
https://ezfloweighing.com/training/
Drop down from training for Safety, Process Quality Control, or Plant Production Attachments.
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Speed Control
4-20 or 0-10?
0-10 was one of the first inputs used for controls. Speed control started out as 0-110vac on the
panel that went back to the speed controller where the 110 was reduced to 0-10 volts ac then
changed to DC control voltage. With this 0 volts was zero input and by getting this from the ac
input the zero feed can not cross zero to a negative speed signal. A lot of the older controls
could not follow crossing zero. With 4-20ma signal a true zero of the 4ma and a full speed
trimmed at 20ma.
Type of Drive, DC (Direct Current), VFD (Variable Frequency Drive) or Eddy Current Drive
Steve's take on Drive History
The original drives on cold feeds were DC to handle the needed low end starting torque and
operate at low speeds. This required the controls to operate on single phase power to the DC
controllers. The next set of drives used was Eddy Current. With Eddy Current a 3ph motor is
combined with a magnetic clutch that with increased speed signal couples more power to the
load while the motor runs at full speed. 3ph Frequency controls have advanced to the point that
with a suitable motor they now offer good starting torque and low end drive speeds.

Maintenance Links

Screw Augers
https://www.martinsprocket.com/view/material-handling-products/material-handling/screw-conve
yor

Power Transmission Products
https://www.martinsprocket.com/view/power-transmission/power-transmission

Gates Engineering Application for Power Transmission
Design Vee belt drives and find tension for sonic meters
https://www.gates.com/us/en/knowledge-center/engineering-applications/design-power.html

Honeywell E-Solutions Combustion Program
https://process.honeywell.com/us/en/hts/e-solutions
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Steve's Hints 2 Actuator / Linkage Adjustment
Duty Cycle what is it and why be concerned?
https://www.groschopp.com/duty-cycle-need-know/

Why worry about stroke length or travel when replacing an actuator? Real
simple, you only want it to push to the amount of travel of the damper or
other load! If the actuator has more stroke length that the needed amount it
WILL NOT STOP until!

1. It burns out trying to push on a hard stop
2. The linkage bends or breaks
3. The attachment point is broken

Duff-Norton SPA Actuator 2,000 pound
https://www.cmco.com/en-ca/products/power-and-motion-technology/
actuators/linear-actuators/spa-series-2000-lbs/

EA 71 High Torque Actuator
https://www.eurotherm.com/download/instruction-manual-ea-series-el
ectric-high-torque-actuators/

Linkage Adjustment by lever length adjustments for degrees of rotation.
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Steve's Extra Video Links

General plant overview and walk-through.
https://youtu.be/UdoK4ZLh4I4?si=6alfKeTpSbA_3x5L

https://youtu.be/m_FkmxPeRFI?si=r81QqV0oFnPb2eF2

https://youtu.be/b5RYU45qtX0?si=DkIDu9hc4PhbwgIF

Plant Efficiency
https://you
tu.be/miW_Sj6rMb4?si=KFgSVn-K18CnOf8h

Asphalt Training
https://youtube.com/@vecat6629?si=Jxf9HFLke7J73MWb

Safety 3rd
https://youtu.be/s0RrhkMk2zY?si=XyFTWDCa6hzUqszq

Asphalt and Aggerate Publications

Asphalt Contractor
https://www.asphalt.com/

Asphalt Pro
https://theasphaltpro.com/

Pit and Quarry
https://www.pitandquarry.com/

Rock Products
https://rockproducts.com/
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SECTION 1 

FACTS ABOUT ELECTRICAL SYMROLS 
AND BLUEPRINT READING 

A1 1 symbols used by Barber-Greene are in appendix "88" and are  J .I  .C.  
(Joint Industrial Commission) approved. 

The voltages on the coil and contacts may be different  due' t o  isoia- 
tion between the coil and contacts i n  a relay. 

Motor c i rcui t ry  i s  shown separately and has a high voltaae applied, 
i.e. usually 480 VAC. Also, a l l  physical wires used are colored black. 

Control circui try i s  shown separatley with ladder type schematic and 
has a working voltage of 120 volts or less.  There are two types of 
vol tage used. 

A .  AC when used i s  usually 120 volts.  

B. DC when used i s  uaually less t h a n  100 volts. 

C .  Neutral wires i n  control c i rcui t s  are color 
coded white. 

O. Ground wires in control c i rcui t s  are usually 
col or coded green. 

On the control schematics the numbers on the l e f t  hand side are  1 fne 
numbers used for reference. 

On the control schematic the number on the r ight  hand side alonq side 
of a relay coi l  a re  the 1 ine numbers of i t s  contact. The number that 
i s  under1 ined designates a normal 1 y closed contact. 

A dotted 1 ine between two contacts desianate a mechanical connection 
between the contacts. 

A dotted 1 ine between two wire numbers indicate a jumper. ( ~ l  so, i t  
might have a symbol of a ). 

On time delay contacts the arrow on the contact i s :  

A. Pointing u p . =  energizeddelay 

B. Pointing down = de-energized delay 

10. On l imit switches the switch i s  drawn: 

A .  Under the 1 i ne - normal 1 y open 

B. Over the l ine - normally closed 
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3, 2

L-1 L-2
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Xfer Slat

M-2
Overloads

M-3
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Signal
Damper

+ Damp
-
Damper

STOP START M-8 Drag Slat M-9 Dryer OL-1 OL-2 OL-3
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Man/Auto CW Open

CCW Close
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L1 Power
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20 20
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1 2
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3 4 5 L-2

4 3

20 2 L2

21 3 L2

NC
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Wall
Plug

Damper
Motor

Open-Off-Close
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0-0.5 WCI
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Slidewire
in Damper
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G
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M

M

V
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Asphalt Plant Interlocking Logic

The following is the interlock logic for a typical asphalt plant. Your plant may or may not have all
of the listed items. Additionally, your system may have more or different items. The additional
items should follow the basic logic layer out below.

Layout is from discharge to start.
1. Silo Traverse Conveyors

○ Over full Silo Batcher limit
○ Transfer over full limit
○ Flop chute set to silo or additional transfer

2. Drag Slat
○ Over full Silo Batcher limit
○ Drag Slat over full limit
○ Flop chute set to silo or additional transfer or silo top reject chute open

3. Mixing/Drying Drum
○ Slat running or pre-Drag Reject Chute Open

4. Slinger Belt
○ Slinger Forward

i. Drum running or set to reverse discharge
○ Slinger Reverse

i. None
5. Virgin Scale Belt

○ Slinger running or Reject Chute open
6. Scalping Screen

○ None
7. Collecting Belt or Intermediate Belts

○ If the Bypass Screen Chute is on the Virgin Scale Belt running
○ If Bypass is to Screen, it needs to be running

8. Virgin Cold Feed Bins
○ Collecting belt running

9. Recycle Asphalt Scale Belt
○ Drum running or Reject Chute open

10. RAP Screen
○ None

11. RAP Collecting Belt or Intermediate Belts
○ If Bypass Screen Chute is on RAP Scale Belt running
○ If Bypass is to Screen, it needs to be running

12. Dryer burner
○ Baghouse Slam Damper closed If equipped
○ Exhaust fan running and at pressure
○ Burner air on and at pressure (this may be multiple fans)

i. Combustion
ii. Atomization
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iii. Tertiary
13. Fuel limits

i. Liquid pressure
1. Low
2. High

ii. Liquid temperature
1. Low
2. High
3. Liquid flow

iii. Gas limits
1. Low pressure
2. High pressure

○ Temperature Limits
1. Air over temperature
2. Mix over temperature

14. Dust Injection Auger
○ Drum Running and program call for dust

15. Intermediate Augers
○ Àuger being discharged into running and zero speed switch ok

16. Airlock
○ Àuger being discharged into running and zero speed switch ok

17. Baghouse Discharge Auger
○ Àuger or Airlock being discharged into running and zero speed switch ok

18. Baghouse pulse or cleaning system
○ Discharge Auger running
○ Cleaning air or fans running and at pressure

Air Compressors
○ Silo used for Gob Hoppers, Flop Chutes and Loadout
○ Plant used for

i. Baghouse cleaning
ii. AC Injection valve
iii. Aggregate and RAP bypass chute cylinders
iv. Screen bypass cylinders

Hot Oil Heater
○ None

Liquid Fuel Line Oil Heater
○ Fuel pumps running and flow
○ Elements below over-temp settings

Timing factors normally used in Asphalt Blending Systems

The virgin aggregate scale is the major point for mix blending. Times before VAŴb (Virgin
Aggregate Weight belt) are negative times to reach the weigh point. Such as the last Coldfield
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bin takes longer to get to the scale than the first ones. Delay times are sometimes called
transport times to get all materials to the scale point simultaneously.
Times after the VAWb are the Asphalt Injection Time (AIT) and beyond that mix Discharge to
slat, reject chute, silo top, and individual silo drop times.
The AIT timing point is used to time RAP system delay from the RAP Scale and RAP or RAS

(recycled asphalt shingles) feed bins.
AIT and also used to control dust and/or additional additives
Note: The start and stop times in many systems are adjustable to match your mixes and plant

design. When in doubt, consult your plant/blending system manufacturer.
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Spare Parts, What Should We Have On Hand?
What parts should we have on hand at the plant? This depends on your conditions and location.
If you have only one plant and are located a fair distance from parts suppliers. Locations with
one or more plants in close proximity to each other and major parts suppliers may be able to
have fewer part's safely. If you run at off hour's or days often more parts are needed on hand.
The cheapest parts you will ever buy is the one on the shelf when you need it. A few questions
that should be looked at is what is the true cost of downtime? To start with you have the plant
staff, paving crew, trucking and traffic control. Loss of product at $ per ton. Will the downtime put
the project into penalties, will it push other jobs. How is the weather and other conditions
affected? Are parts on hand or a ways out? Are parts local or a few days out. If from out of
country how long will they take in customs? Are there supplies headed to the plant that need to
be stopped or redirected? Is the AC going to fit the available space and whats the lead time? 1
or 2 hours or 12 to 14 travel time to that plant? Also fuel supplies.
There are 2 major categories for parts in my thinking. First is common wear parts that you use
day to day or week to week. Second is critical parts, these are the parts not needed often But
will shut the operation down until replaced. This is not to say a common wear part such as a bolt
may if you run out becomes a critical part to get operational again! Following is a common listing
of items to consider. NOTE: In some cases the minimum number of an item may be required by
law in an operational permit. Common are air permits were 10 to 25% spare parts may be listed.

● Baghouses
○ Bags

■ Bag blanking plug. This can be a circle of plywood with a 1x2 and a
carriage bolt to hold it into place.

○ Cages
○ Bearings inserts for augers
○ Ex Fan drive components

■ Vee Belts
■ Belt Sheaves
■ Bearings

○ Air Lock parts
■ Extra drive chain and repair links
■ Replacement blade tips if equipped

○ Pulse Air Valves (complete)
■ Repair kits for air solenoids
■ Replacement hoses for blast pipes

○ Damper Control Instrument and Guages
○ Door Seal

■ Glue to hold seals
■ Spare seals

○ Leak Detection Kit
■ Two different colors of leak powder
■ Working test lights

● Conveyors
○ Spare belting a few feet of each width used
○ Spare idlers a few of each width and profile. Flat, 20 or 35 degree also returns.
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Spare Parts, What Should We Have On Hand?
○ If you have same size belts a head and tail pulley 1 of each
○ Spare return pinch point guards a few for each width
○ Mechanical belt Splices 2 buckets or so
○ Superscrew belt splice 1 or 2 to repair vulcanized belts if needed
○ A set of head and tail bearings
○ Load Cell
○ Speed Tach

● Screens
○ Extra screen cloth
○ Extra screen tension bolts 5 to 10
○ Impact wear pad if used to prevent early screen wear (this can be used belt)
○ crown rubber at least 2 times the length needed for one piece
○ Vee Belts
○ Note: Screen drive sheaves can be long lead time items so a set may be a wise

investment
● General Fabrication Items

○ Nuts and bolts in commonly used sizes plus expected needs for upcoming
scheduled maintenance including cutting edges

○ Steel sheet, angle, bar stock
○ HDPE ie plastic wear sheets/plate
○ AR plate

● Petroleum Lube Oils
○ Heat Transfer Oil
○ Gearbox Oil
○ Grease normal and special use
○ Chain Grease for roller chain and larger drive chains
○ Hydraulic oils for mobile equipment
○ Engine Oil

● Dryer Items
○ Drum flights 1 or 2 of each type. May be used but good enough for emergency.
○ Drive parts

■ Vee belts
■ If drive chain master and half links

● Drag Slats
○ Spare chain Links for main drag chain and drive
○ Spare support rollers
○ Spare drive sprocket replacement segments

● Controls
○ Limit Switches

■ Air Pressure
■ Limit Arm
■ Oil pressure
■ Bin and other level gauges/switches
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Spare Parts, What Should We Have On Hand?
○ Air Control solenoids

■ Chutes, valves, gates etc.
○ Thermocouple

■ Wire
■ Mix probes
■ Air probes

○ Blending Controls
■ Spare cards
■ Spare io modules
■ Spare fuses
■ Backup data and programs
■ Spare monitor or display
■ Spare air pressure controls (photohelic switches

○ Basic Electrical Supplies
■ Tape
■ Meter
■ Wire
■ Solderless crimps, wire nuts, motor connections etc.

Each plant and operator will have a different list dictated by experience and conditions as noted
before as to location and availability of spares. 15 minutes down the road or 3 to 10 days if all
goes well. Now is the time to look over your needs Before it's crunch time with work piling up
and weather changing. The cheapest parts you will ever buy is the one on the shelf when
you need it.
Now that you've made your list of that plants, normal spares what next. One recommendation is
to add checking this list weekly or daily to NOT RUN OUT! If you don't check it and solely rely
on memory it quickly comes to the point of, did or did I not note those couple of bolts or foot of
angle iron that was used to fix X,Y or Z? That list and checking it will save many hours and
dollars of downtime going forward. As you gain more insight remember to modify the list to
remove surprises.
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1/4"-3/8" Holes to allow air into pipe

2" pipe 18" long

1/2" pipe  18" long

Drum
Bulkhead

Burner Area

Drum
Rotation

Best area for probe

ProbeVaccuum
 of Drum

Outside
Air

Down hill side
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Flight Hiegth

1/3 Hiegth

2/3 Hiegth

Max Straight

Clip Welded
to Drum

Lap Plate Welded 1
side then Bolted for
Easy Install/Removal 

1 of 2 Cleanout Flieghts

1 of 2 Cleanout Flights

Dam 1.5 Times Max
Straight Flight Hiegth

1/3 Hiegth

2/3 Hiegth

Max Straight

Trim Dam Plates
1/4" to 1/2" Shell Gap

1/3 Hiegth

2/3 Hiegth

Max Straight
Cut for Cleanout Lifters

Normal Flight Dam Cut

Up Hill End next to Dam

Up Hill End next to Dam

1/3 Hiegth

2/3 Hiegth

Max Straight

1/3 Hiegth

2/3 Hiegth

Max Straight

Normal Flight Dam Cut
Flight Fill With Dam

Flight Fill Normal

Page 53

2024 PDF Handouts 53



Wall of Duct

Injection Pipe
Hose

Test Powder

 Ball
Valve

Air Flow
Test 
Powder
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TC Probe

Angle Iron Guard

Air Flow

Adaptor Plate

  TC
Mount
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INSTRUCTIONS: Block off all portions of diagram that do not pertain to your baghouse. Locate proper location of air inlet and   
   exhaust. Keep records of bag replacements with “X”s over each bag changed. Use a separate form for each bag  
   change and keep all forms in a binder. After a period of time a pattern of bag wear will develop and aid in   
   anticipating problems and maintenance. 

   Date of change: __________________  Number of Bags Changed:__________________ 

   A a B b C c D d E e F f G g H h I i J j K k L l M m N n O o P P Q Q R R S S T t 

          

1   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
2   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
3   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
4   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
5   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
6   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
7   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
8   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
9   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
10   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
11   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
12   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
13   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 

 

1   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
2   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 

3   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
4   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
5   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
6   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
7   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
8   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
9   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
10   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
11   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
12   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
13   O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 

  

EXHAUST 

AIR INLET BLAST PLATE 

E 

X 
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E 
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12" x 14" Box
19"x19" Flange

36.00"

29.55"

9.16"
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Dust Return Control  

Below. What’s wrong with this picture?
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Accelerating Stockpile Drainage
by

Steve Klein

How can we make stockpiles of aggregate drain faster? Other than piling on area with sloped
drainage and time there have been few other ways. Adding a tile drainage system under the pile
area will help, but how can we speed this? 
In the United Kingdom Vacuum Stockpile Drainage has been found to greatly reduce time
needed to de-water stockpiles. This system has been in use for some time being applied to
different industry.  Andrew Burden of Moisture Reduction Systems Co. LTD  of London,
England told me of a project were fresh silica sand was stockpiles at 15% moisture and in 1 day
was reduced to only 2.86%. There system was written up in  https://www.agg-net.com/ .
Andrew noted that in the English system there is no drainage tile. What we do is to total seal the
floor and base and therefore create an entirely vacuumised floor underneath the stockpile. This
generates a negative pressure and vacuum that forcibly pulls the water down and out of the
stockpile. The seal is one of the main parts of our patented system. We then have a super-fast
water transfer and vacuum control section which allows for greater control in the water removal.
So customers can control their moisture level. 

Why is the moisture so important?
In the chart below you can see the change in fuel needs to dry aggregate with a change in
moisture. With the change from 6% to 5% the fuel per ton is 2.1139- 1.8812 or a 0.2327 gallon
per ton difference. That’s a 23.27 gallons in a hundred tons of production, with the fuel savings
paying for the investment quickly.
Example,
a plant is making 200 tph of hot mix with a fuel cost of $6.34 per ton @ $3.00 gal. fuel or
$1,268.34 an hour just for fuel. Reduce the stockpile from 6% to 5% Now the cost per ton is
$5.64 a ton or $1,128.72 an hour. This is a $139.62 savings per hour from just the moisture
reduction along with room in the baghouse for an 28 ton per hour increase to production.
 
Fuel Consumption with change in moisture

Aggregate
Moisture
Content

% Production Rate
(Dry)

ton/hr  Fuel
Flow Rate,

Gal/h

Gal/ton

1 493.1 484 0.9815
2 371.8 446 1.1995
3 297.1 422 1.4203
4 146.9 407 2.7705
5 210.5 396 1.8812
6 182.6 386 2.1139
7 161 380 2.3602
8 143.7 374 2.6026
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Under Stockpiles

Fabric covered drain tile.
Solid drain tile to Box

Fabric covered drain tile.

Air Suction Blower

Suction Air Pipe

Drain Box

Water Sump Pumps

Solid Drain Pipe from Stockpiles
Operated
Hand
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Single Blade Damper

Paralle Blade Damper

Opposed Blade Damper

0 25 50 75 100

25

50

75

100

% Open

Air
Flow

0 25 50 75 100

25

50

75

100

% Open

Air
Flow

0 25 50 75 100

25

50

75

100

% Open

Air
Flow
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0.24"

1.00"
2.00"

Pipe in Pipe
Tube on Pipe

El Heat Trace

3" Asphalt Pipe
4" Heat Trace Pipe
1"x2" Rec. Tubing w/Bend

Pipe Insulation Pipe Insulation Pipe Insulation

https://www.buyinsulationproductstore.com/special-finish-aluminum-pipe-jacketing/
https://www.buyinsulationproductstore.com/Fiberglass-Pipe-Insulation-SSL-ASJ/
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MOTION ENGINEERING LINE OIL HEATERS

Motion Engineering is proudly announcing the return of the ME Line Oil Heater line in the
following Sizes and Capacities.

Model # Oil Temperature Rise (°F) FLA Ratings

Kw Rating 40°F 50°F 60°F 70°F 80°F 90°F 100°F 110°F 120°F 130°F FLA ^ SCR

ME-048 48 Kw 837 670 558 478 418 372 335 304 279 258 GPH 64.15 ^ 100

ME-96 96 Kw 1,674 1,339 1,116 956 837 744 670 609 558 515 GPH 128.3 ^ 150

ME-144 144 Kw 2,511 2,008 1,674 1,434 1,255 1,116 1,004 913 837 773 GPH 192.5 ^ 200

ME-192 192 Kw 3,348 2,678 2,232 1,912 1,674 1,488 1,340 1,218 1,116 1,030 GPH 256.6 ^ 300

NOTES:

1. Oil Capacities based on No. 6 fuel oil exiting the oil line heater at a viscosity of 90 SSU and includes a
20% safety factor.

2. Maximum inlet pressure is 150psig.

3. Standard supply voltage is 460V/3Ph/60Hz unless otherwise specified on order.

The units are offered with three levels of control.
1. With the Proven MDI heavy duty (Mercury Displacement Contactors) for prolonged life in

the heating application. In this unit you set the desired temperature to achieve the
needed viscosity for your Burner Fuel. The elements are turned on and off as needed
with 1 to 4 elements online controlled from a dual type J thermocouple.

2. With a SCR (Silicon Control Rectifier) the desired temperature is set and the elements
are turned on atv a varying percentage to offer smoother control.The elements are
turned on and off a percentage of time as needed with 1 to 4 elements. Controllers are
controlled from a dual type J thermocouple.

3. The tightest control SCR (Silicon Control Rectifier) with Ametek Brookfield FAST
Viscometer control package. With this unit you set the desired viscosity and let the inline
viscometer controls match the heating needs to what is needed to reach your viscosity
setpoint. No need to check every load or to reset the control for each change in supply.
This tighter control will save money by not over or under heating your fuel. In this
manner your burner will have the most optimum fuel viscosity for the cleanest and most
economical burning.

Page 65

2024 PDF Handouts 65



Current Pricing and lead times as of April 2023

Motion Engineering PRICE 1 PASS 2 PASS 3 PASS 4 PASS

With MDI Controls $21,539.80 $31,889.72 $45,488.67 $56,619.12

With SCR Controls $21,316.78 $30,997.64 $45,042.63 $55,727.04

With Viscometer and SCR
Controls $33,174.78 $42,855.64 $56,900.63 $67,585.04

Motion LOH (Line Oil Heater) uses only low density elements with only 12 watts per square
inch. This reduces the likelihood of fuel break down due to hot spots in the LOH. In the event
you may need replacement elements Motion Engineering maintains a ready stock.

Normal lead times are 6 to 8 weeks on receipt of order. FOB Motion Engineering Kenosha,
Wisconsin. Contact us at:

MOTION ENGINEERING Web site:motionengineering.net
6926 46TH STREET Phone: 414-389-1778
KENOSHA, WI 53144
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Project:  CR School Example
  
Project Description:
   
Case: Batch Plant
   
INPUTS:
   
Fuel: Oil #2
   
Fuel Composition (% by weight):

C 87.3 H 12.5 S 0.21
O2 0 N2 0 Ash 0

Water 0           
    
Specified Process Conditions
   
Elevation above Sea Level 0 ft
Drum Diameter 10 ft
Drum Length 40 ft
Height of Flights 8 in.
Combustion Zone Length 10 ft
Aggregate Moisture Content 5 %
Aggregate Material Specific Heat 0.2 Btu/lb*F
O2 Concentration in Drum (Dry Basis) 9 %
O2 Concentration at Stack (Dry Basis) 11 %
O2 Concentration at Burner (Dry Basis, FGR Option) 20.9 %
Maximum Drum Shell Temperature 500 F
Ambient Temperature 60 F
Final Product Exit Temperature 300 F
Flue Gas Exhaust Temperature at Stack 320 F
Flue Gas Rate at Stack 40000 acfm

   
OUTPUTS:
    
Material Balance
   
                      Material In                                                                        Material Out
    

Aggregate Wet, (ton/hr) 221.6 Final Product (Dry), (ton/hr) 210.5

RAP Material, (ton/hr) 0     

Asphalt Cement, (lb/hr) 0      

11/8/2021 AGGREGATE DRYER MATERIAL AND HEAT BALANCE

The information supplied and calculations performed in E-Solutions programs are based on generally accepted scietific and engineering data and methods which are publicly available.
However, nothing contained in these programs is to be construed as an expressed or implied warranty or guarantee of reliability or accuracy of the information generated by this software.

Copyright © 2016 by Honeywell Inc.  ALL RIGHTS RESERVED

Page 1 of 3
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Fuel-Air-Flue Gas Flow Rates
   
                      Flow In                                                                                       Flow Out

Fuel Flow Rate, (Gal/h) 396 Exhaust Fan Volume, (acfm) 40,000

Recirculation Flue Gas, (acfm) 0       
   
Mean Flue Gas Velocity in Drum - 452.3  ft/min
   
Composition of Flows
   
-Composition of Flue Gas at Stack (% by volume):
   

   CO2 H2O O2 N2 SO2
Wet Basis 4.93 33.46 7.32 54.29 0
Dry Basis 7.41 0 11 81.59 0.01

   
Temperature Dew Point at Stack - 161.6 F
   
   
Heat Balance
   
                      Flow In                                                                                       Flow Out

  MM Btu/hr %    MM Btu/hr %
Heat of Fuel Combustion 55.851 100 Heat of Final Product 20.212 36.2
Heat of Recirculation
Flue Gas

0 0 Heat of Moisture 26.023 46.6

        Heat of Flue Gas 8.58 15.4
      Heat of Drum Loss 0.376 1.8
Total Heat Input 55.851 100 Total Heat Out 55.851 100

   
   
Specific Fuel Consumption: 1.88 Gal/(ton of dry material out)
   
Specific Heat Consumption: 265,266 Btu/(ton of dry material out)

AGGREGATE DRYER MATERIAL AND HEAT BALANCE

The information supplied and calculations performed in E-Solutions programs are based on generally accepted scietific and engineering data and methods which are publicly available.
However, nothing contained in these programs is to be construed as an expressed or implied warranty or guarantee of reliability or accuracy of the information generated by this software.

Copyright © 2016 by Honeywell Inc.  ALL RIGHTS RESERVED
Page 2 of 3
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Production Rate (Dry) Versus Aggregate Moisture Content at Fixed Exhaust Flow Rate of 40000  Gal/h
  

Aggregate Moisture Content, % Production Rate (Dry), ton/hr Fuel Flow Rate, Gal/h
1 493.1 484
2 371.8 446
3 297.1 422
4 246.9 407
5 210.5 396
6 182.6 386
7 161.0 380
8 143.7 374

AGGREGATE DRYER MATERIAL AND HEAT BALANCE

The information supplied and calculations performed in E-Solutions programs are based on generally accepted scietific and engineering data and methods which are publicly available.
However, nothing contained in these programs is to be construed as an expressed or implied warranty or guarantee of reliability or accuracy of the information generated by this software.

Copyright © 2016 by Honeywell Inc.  ALL RIGHTS RESERVED
Page 3 of 3
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                                                                                      BURNER ANALYSIS SHEET   Date:       

Company:                     

Plant:                                                                                                      

Probe Placement:     Dryer    Dryer Exit Duct    Stack   

Fuel:                                        Aggregate Moisture:      %   Mix Temp:     °F   Product:       

Oil Viscosity Target:       SSU  Draft Target:    ″ WC     

 

TIME 
(HH:MM) 

TPH 

BURNER 

POSIT. 

0-10 

EXHAUST 

DAMPER 

POSIT. 

0-10 

DRYER 

DRAFT 

0-1” 

 

DRYER 

EXIT 

TEMP 

 

BAGHOUSE 

PRESSURE 

DROP 

0-10” 

COMP 

AIR 

PRESS 

FUEL 

VALVE 

POSIT. 

0-10 

BLOWER 

DAMP 

POSIT. 

0-10 

FUEL 

PRESS. 

OIL 

TEMP 

°F 

OXYGEN 

% 

CARBON 

MONOXIDE 

PPM 

CORRECTIVE ADJUSTMENT 

AFFECTING NEXT ROW OF 

READINGS 
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                                                                                      BURNER ANALYSIS SHEET    Date: 12/29/2009 

 

Company: Clarence Richard Company               

Plant: Minnetonka                                                                                                

Probe Placement:     Dryer    Dryer Exit Duct    Stack   

Fuel: #6 Oil                                  Aggregate Moisture: 5.1 %   Mix Temp: 300 °F   Product: Base 

Oil Viscosity Target: 92 SSU   Draft Target: 0.3″ WC     

TIME 
HH:MM 

TPH 

BURNER 

POSIT. 

0-10 

EXHAUST 

DAMPER 

POSIT. 

0-10 

DRYER 

DRAFT 

0-1” 

 

DRYER 

EXIT 

TEMP 

 

BAGHOUSE 

PRESSURE 

DROP 

0-10” 

COMP 

AIR 

PRESS 

FUEL 

VALVE 

POSIT. 

0-10 

BLOWER 

DAMP 

POSIT. 

0-10 

FUEL 

PRESS

. 

OIL 

TEMP 

°F 

OXYGEN 

% 

CARBON 

MONOXIDE 

PPM 

CORRECTIVE ADJUSTMENT 

AFFECTING NEXT ROW OF 

READINGS 

07:00 250 4 4.0 0.50 225 4.9 104 4.1 4.8 150.0 125 16.0 1500 Reduce fuel pressure 

07:30 250 4 4.0 0.45 235 4.4 104 4.1 4.8 140.0 125 15.5 1200 Reduce fuel pressure 

07:40 250 4 4.0 0.55 195 4.9 104 4.1 4.8 130.0 125 14.0 600 Increase fuel pressure 

07:50 250 4 4.0 0.45 235 4.4 104 4.1 4.8 140.0 125 15.5 1200 Increase fuel  temp 

08:00 250 4 4.0 0.40 240 4.4 104 4.1 4.8 140.0 140 13.0 400 Close exhaust damper 

08:10 250 4 3.0 0.30 250 4.0 104 4.1 4.8 140.0 140 11.0 375 Close exhaust damper 

08:20 250 4 2.5 0.25 250 3.8 104 4.1 4.8 140.0 140 9.0 375 Open exhaust damper 

08:30 250 4 3.0 0.30 250 4.0 104 4.1 4.8 140.0 140 11.0 375 
Decrease compressor air 

press. 

08:40 250 4 4.0 0.28 245 3.9 94 4.1 4.8 140.0 140 10.8 475 
Increase compressor air 

press.  

08:50 250 4 4.0 0.33 255 4.1 115 4.1 4.8 140.0 140 11.2 275 Document target visc., draft 
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Belt Scale Weighbridge Alignment 

When Should You Consider Belt Scale Weighbridge Re-alignment? •First, insure that there is
no other outside influence on the weighbridge such as rocks, material buildup or any other
materials that will cause the scale to read improperly. 

•Second, insure that the load cell, load cell cable, and speed sensors are not damaged, or that
there are not any defective wires, cables and wire terminals and connections (corrosion). 

•Third, insure that the truck scale has been certified and that it also has repeatability. After
these have been verified consider the following: When weighed load test accuracy will not
repeat. When accuracy can’t be obtained from weighed load tests at different feed rates. When
accuracy doesn’t fall within the established allowable tolerances. Belt scale re-alignment
requires specific tools to complete this process. Mono Filament Fishing Line (min. 100’). 1-shim
pack (1/6”, 1/8”, ¼”). 4-C clamps or wide jaw vise grips . 1-2’ square. 1-felt tipped pen. 1-
hammer. 1-punch. 1-25’ tape measure.

When referring to plus (+) rollers/idlers, it means the rollers/idlers that are on the head pulley
side of the weighbridge. The minus (-) would be referring to rollers/idlers that are on the tail
pulley side of the weighbridge. The Idler is the three rollers and roller support carriage that sits
on the conveyor frame. The Stringer referred to is the part of the conveyor frame that the ears
of the idler sets on. Troughing idlers should not have the side rollers mounted at more than 30
degrees from horizontal. The objective of the re-alignment process is to better arrange the
mechanical alignment of the belt scale. The mechanical belt scale consists of the -2 idler, -1
idler, the weigh-idler, +1 idler and +2 idler. The squaring of these idlers to each other and to the
conveyor stringers and mounted all to the same plane makes a very important contribution to
the belt scale accuracy. Without proper alignment between each idler, acceptable belt scale
accuracy cannot be achieved. Follow the Belt Scale Weigh Bridge Alignment Procedure
detailed on this slides notes (steps 1-7) and the next two slides to perform a re-alignment.  

9+

0:01 / 20:20

2
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•Lockout and Tagout the scale conveyor motor and any other conveyor or equipment motors that may

pose danger while performing the belt scale alignment procedure. 

•Loosen the scale conveyor belting generously enough so the belt can be raised above all rollers in the

belt scale area. This area includes -2 to +2 idlers and also the weigh idler. •Remove + 1 idlers and weigh

idler. 

•Measure all three rollers of each idler to find center of each roller. Mark center of each roller with your

felt tipped pen. Do this for all five idlers -2 through +2. Center punch all felt tip marks for each idler.

•Square the -2 idler to the conveyors stringer or truss. 

•Square the +2 idler and the -2 idler to each other by equal-distance from each other on both sides.

Then check diagonally the distance to insure square. After these idlers are square, snug the idler hold

down bolts. 

•Since Step 5 squared the -2 idler to the conveyor frame and Step 6 squared –2 to +2, can we assume

that +2 is square with the conveyor frame? No . Check to see that the +2 idler is Square to the stringer

or truss (a idler edge being closer to one stringer edge than the other idler edge to the other stringer

edge). If not square, recheck the last two steps. If the last two steps were accurate, the stringer or truss

is not straight and square. Adjust the square rectangle of the +2 idlers to a happy medium over the

stringers.

3
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•This step requires string line. Consider using 3 fishing rod/reels. They make great counterweights and

makes tying not necessary when using the leader hook clasp. The rod/ reel also keeps your line under

control. Anyhow, attach mono filament line to the bottom of the -3 idler but over the top of the -2 idler

as shown on Figure Four. Extend the fishing line over the same group of rollers for all idlers -2 through

+2, tighten the line taut and attach to the bottom of the +3 idler . Do this for all three groups of rollers

in the scale area. Align the fishing line over all center punches for +2 idler rollers to -2 idler rollers. •Re-

install the –1 and +1 idlers at this time. Equal-distance them to the –2 and +2. They should be square

with each other and to the + 2 rollers. Checking for equal measurements (within 1/16”) diagonally and

side to side from + 1 roller to – 1 roller proves the rectangle to be square. •Place the +1 idlers height so

they are the same height as +2 idlers and that all of the center punches line up with the string line.

 •Check the gap between the string line and the idler rollers. The goal here is to position all idlers in the

scale area on the same horizontal plane. The string should rest next to the top of the roller. If they are

not on the same plane (same height to each other), shim –2 or +2 so they are equal to their respective +

or - 1 idler roller. Sometimes it is difficult to determine if the string is slightly touching a + or -1 idler or a

+ or -1 idler is actually too high and is holding the filament up 1/16” or more. Lift the string at the

respective + 2 roller in 1/16” shims under the adjacent 2 idler to determine if shimming of that 2 idler is

necessary. 

• Re-install the weigh idler to the weighbridge. Equal-distance the weigh idler to the –1 and +1 idlers.

Adjust the weigh idler height, by means of the load cell adjusting bolt. Adjust the weigh idler so it just

reaches the bottom of the three mono fishing lines located above it. Insure that the center punches line

up with the mono lines. 

4
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•If the mono filament is not directly over each center punch mark, then loosen the hold down bolts

located on each side of the idler and with a hammer tap the idler frame the amount of distance

necessary to bring the idler directly under the center punches. Inspect all idlers in relation to the mono

fishing line and center punches and adjust accordingly

•Re-inspect the belt scale to insure that all of the adjustments just made have not slipped or has

changed, as that will compromise the entire effort.

5
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Trunnion Adjustment Log 

Date Time #1 Left #1 Right #2 Left #2 Right #3 Left #3 Right #4 Left #4 Right

Courtesy of: e-Plant Operation Workshop • 952-939-6000• www.clarencerichard.com
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Sample Written

Program  For 

Confined Space 

provided as a public service by 

OSHCON 

Occupational Safety and Health Consultation
Program 

Texas Department of Insurance, Division of Workers’ Compensation 

Publication No.
HS02-042A(01-06)  Revised

01/27/06 

6
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1910.146 

Confined Space Program 

The following confined space program is provided only  as  a 

guide  to  assist  employers  and employees  in  complying with the

requirements of OSHA’s Confined  Space Standard, 29 CFR

1910.146, as well as to provide  other  helpful  information.  It  is 

not  intended  to  supersede  the  requirements  of  the  standard. 

An  employer should review the standard for particular 

requirements that are applicable to their individual  situation, and

make adjustments to this program that  are specific to their

company. An employer will need to  add information relevant to

their particular facility in  order to develop an effective,

comprehensive program. 
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1910.146 

Confined Space
Program  Table of

Contents 

I. Objective 
II. Background 

III. Assignment of Responsibility 
A. Employer 

B. Program Manager 
C. Entry Supervisors 
D. Attendants 
E. Rescue Team 

F. Entrants/Affected Employees 
IV. Training 

A. Training
Frequency  B. General
Training  C. Specific
Training 
D. Verification of Training 

V. Identification of Hazards and Evaluation of Confined Spaces 
A. Survey 

B. Hazard Reevaluation 
C. Pre-Entry Hazard Assessment 
D. Hazard Controls 

VI. Entry Permits 

A. Key Elements of Entry
Permits  B. Permit Scope and
Duration 

VII.  Entry Procedures 
A. Prior to Entry 

B. Opening a Confined Space 
C. Atmospheric Testing 

D. Isolation and Lockout/Tagout Safeguards 
E. Ingress/Egress Safeguards 

F. Warning Signs and Symbols 
VIII.  Emergency Response 

A. Emergency Response Plan 
B. Retrieval Systems and Methods of Non-Entry Rescue 

IX. Attachment, Sample Process Duty Roster 
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Confined Space
Program  For 

Company Name 

I. OBJECTIVE 

The purpose of Company Name’s  Confined Space Program is to set procedures that will 
ensure workers safe entry into confined spaces and permit-required confined spaces to 
perform routine tasks associated with their employment. This procedure is designed to 
provide the minimum safety requirements in accordance with the Occupational Safety 
and Health Administration’s (OSHA) Confined Space Standard, 1910.146. 

II. BACKGROUND 

A confined space is defined as any location that has limited openings for entry and 
egress, is not intended for continuous employee occupancy, and is so enclosed that 
natural ventilation may not reduce air contaminants to levels below the threshold limit 
value (TLV). Examples of confined spaces include: manholes, stacks, pipes, storage 
tanks, trailers, tank cars, pits, sumps, hoppers, and bins. Entry into confined spaces 
without proper precautions could result in injury, impairment, or death due to: 

A. an atmosphere that is flammable or explosive; 

B. lack of sufficient oxygen to support life; 
C. contact with or inhalation of toxic materials; or 

D. general safety or work area hazards such as steam or high pressure materials. 

III. ASSIGNMENT OF RESPONSIBILITY 

A. Employer 

In administering this Confined Space Program, Company Name  will: 

1. Monitor the effectiveness of the program. 
2. Provide atmospheric testing and equipment as needed. 

3. Provide personal protective equipment as needed. 
4. Provide training to affected employees and supervisors. 

5. Provide technical assistance as needed. 
6. Preview and update the program on at least an annual basis or as 
needed. 

B.  Program Manager 
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Responsible Person  is responsible for managing the Confined Space Program, 
and shall: 

1. Ensure that a list of confined spaces at all Company Name worksites 
is maintained. 
2. Ensure that canceled permits are reviewed for lessons learned. 

3. Ensure training of personnel is conducted and documented. 
4. Coordinate with outside responders. 

5. Ensure that equipment is in compliance with standards. 
6. Ensure that the Responsible Person  in charge of confined space 
work shall: 

a. Ensure requirements for entry have been completed before  entry
is authorized. 

b. Ensure confined space monitoring is performed by personnel 
qualified and trained in confined space entry procedures. 

c. Ensure a list of monitoring equipment and personnel qualified 
to operate the equipment is maintained by the Safety and 
Occupational Health Office. 
d. Ensure that the rescue team has simulated a rescue in a 
confined space within the past twelve (12) months. 
e. Know the hazards that may be faced during entry, including the 
mode (how the contaminant gets into the body), signs or 
symptoms, and consequences of exposure. 

f. Fill out a permit. 
g. Determine the entry requirements. 

h. Require a permit review and signature from the authorized 
Entry Supervisor.

i. Notify all involved employees of the permit requirements. 
j. Post the permit in a conspicuous location near the job. 

k. Renew the permit or have it reissued as needed (a new permit  is
required every shift). 

l. Determine the number of Attendants required to perform the 
work. 

m. Ensure all Attendant(s) know how to communicate with the 
entrants and how to obtain assistance. 

n. Post any required barriers and signs. 
o. Remain alert to changing conditions that might affect the 
conditions of the permits (i.e., require additional atmospheric 
monitoring or changes in personal protective equipment). 

p. Change and reissue the permit, or issue a new permit as 
necessary. 
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q. Ensure periodic atmospheric monitoring is done according to 
permit requirements. 

r. Ensure that personnel doing the work and all support personnel 
adhere to permit requirements. 

s. Ensure the permit is canceled with the work is done. 
t. Ensure the confined space is safely closed and all workers are 
cleared from the area. 

C.  Entry Supervisors 

Responsible Person(s)  shall serve as the Entry Supervisor(s), and shall be 
qualified and authorized to approved confined space entry permits. The Entry 
Supervisor(s) shall be responsible for: 

1. Determining if conditions are acceptable for entry. 
2. Authorizing entry and overseeing entry operations. 

3. Terminating entry procedures as required. 
4. Serving as an Attendant, as long as the person is trained and 
equipped appropriately for that role. 
5. Ensuring measures are in place to keep unauthorized personnel clear 
of the area. 
6. Checking the work at least twice a shift to verify and document 
permit requirements are being observed (more frequent checks shall  be
made if operations or conditions are anticipated that could affect  permit
requirements). 
7. Ensuring that necessary information on chemical hazards is kept at 
the worksite for the employees or rescue team. 
8. Ensuring a rescue team is available and instructed in their rescue 
duties (i.e., an onsite team or a prearranged outside rescue service). 
9. Ensuring the rescue team members have current certification in first 
aid and cardiopulmonary resuscitation (CPR). 

D. Attendants 

Responsible Person(s)  shall function as an Attendant(s) and shall be stationed 
outside of the confined workspace. The Attendant(s) shall: 

1. Be knowledgeable of, and be able to recognize potential confined 
space hazards. 
2. Maintain a sign-in/sign-out log with a count of all persons in the 
confined space, and ensure all entrants sign in and out. 
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3. Monitor surrounding activities to ensure the safety of personnel. 

4. Maintain effective and continuous communication with personnel 
during confined space entry, work, and exit. 

5. Order personnel to evacuate the confined space if he/she: 

a. observes a condition which is not allowed on the entry permit; 
b. notices the entrants acting strangely, possibly as a result of 
exposure to hazardous substances; 
c. notices a situation outside the confined space which could 
endanger personnel; 
d. notices a hazard within the confined space that has not been 
previously recognized or taken into consideration; 

e. must leave his/her work station; or 

f. must focus attention on the rescue of personnel in some other 
confined space that he/she is monitoring. 

6. Immediately summon the Rescue Team if crew rescue becomes 
necessary. 
7. Keep unauthorized persons out of the confined space, order them  out,
or notify authorized personnel of an unauthorized entry. 

E.  Rescue Team 

The Rescue Team members shall: 

1. Complete a training drill using mannequins or personnel in a 
simulation of the confined space prior to the issuance of an entry  permit
for any confined space and at least annually thereafter. 
2. Respond immediately to rescue calls from the Attendant or any other 
person recognizing a need for rescue from the confined space. 
3. In addition to emergency response training, receive the same training 
as that required of the authorized entrants. 
4. Have current certification in first aid and CPR. 

F.  Entrants/Affected Employees 

Employees who are granted permission to enter a confined space shall: 

1.  Read and observe the entry permit requirements. 

2.  Remain alert to the hazards that could be encountered while in the 
confined space. 
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3.  Properly use the personal protective equipment that is required by  the
permit. 

4.  Immediately exit the confined space when: 

a. they are ordered to do so by an authorized person; 
b. they notice or recognize signs or symptoms of exposure; 

c. a prohibited condition exists; or 
d. the automatic alarm system sounds. 

5.  Alert Attendant(s) when a prohibited condition exists and/or when 
warning signs or symptoms of exposure exist. 

d. TRAINING 

Company Name  shall provide training so that all employees whose work is regulated by 
this Confined Space Program acquire the understanding, knowledge, and skills necessary 
for the safe performance of their duties in confined spaces. 

A. Training Frequency 

Responsible Person shall provide training to each affected employee: 

1. before the employee is first assigned duties within a confined space; 
2. before there is a change in assigned duties; 

3. when there is a change in permit space operations that presents a 
hazard for which an employee has not been trained; and 

4. when Company Name has reason to believe that there are deviations 
from the confined space entry procedures required in this program,  or
that there are inadequacies in the employee’s knowledge or use of  these
procedures. 

The training shall establish employee proficiency in the duties required in this 
program, and shall introduce new or revised procedures, as necessary, for 
compliance with this program. 

B.  General Training 

All employees who will enter confined spaces shall be trained in entry 
procedures. Personnel responsible for supervising, planning, entering, or 
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participating in confined space entry and rescue shall be adequately trained in 
their functional duties prior to any confined space entry. Training shall include: 

1. Explanation of the general hazards associated with confined spaces. 
2. Discussion of specific confined space hazards associated with the 
facility, location, or operation. 
3. Reason for, proper use, and limitations of personal protective 
equipment and other safety equipment required for entry into 
confined spaces. 

4. Explanation of permits and other procedural requirements for 
conducting a confined space entry. 

5. A clear understanding of what conditions would prohibit entry. 
6. Procedures for responding to emergencies. 

7. Duties and responsibilities of the confined space entry team. 
8. Description of how to recognize symptoms of overexposure to 
probable air contaminants in themselves and co-workers, and 
method(s) for alerting the Attendant(s). 

Refresher training shall be conducted as needed to maintain
employee  competence in entry procedures and precautions. 

C.  Specific Training 

1.  Training for atmospheric monitoring personnel shall include proper 
use of monitoring instruments, including instruction on the  following: 

a. proper use of the equipment; 

b. calibration of equipment; 
c. sampling strategies and techniques; and 

d. exposure limits (PELs, TLVs, LELs, UELs, etc.). 

2.  Training for Attendants shall include the following: 

a. procedures for summoning rescue or other emergency services; 
and 

b. proper utilization of equipment used for communicating with 
entry and emergency/rescue personnel. 

3.  Training for Emergency Response Personnel shall include: 
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a. rescue plan and procedures developed for each type
of  confined space that is anticipated to be encountered; 
b. use of emergency rescue equipment; 

c. first aid and CPR techniques; and 
d. work location and confined space configuration to minimize 
response time. 

D. Verification of Training 

Periodic assessment of the effectiveness of employee training shall be conducted 
by Responsible Person. Training sessions shall be repeated as often as necessary 
to maintain an acceptable level of personnel competence. 

V. IDENTIFICATION OF HAZARDS AND EVALUATION OF CONFINED 
SPACES 

A. Survey 

Responsible Person  shall ensure a survey of the worksite is conducted to identify 
confined spaces. This survey can be partially completed from initial and 
continuing site characterizations, as well as other available data (i.e., blueprints 
and job safety analyses). The purpose of the survey is to develop an inventory of 
those locations and/or equipment at Company Name  that meet the definition of a 
confined space. This information shall be communicated to personnel, and 
appropriate confined space procedures shall be followed prior to entry. The initial 
surveys shall include air monitoring to determine the air quality in the confined 
spaces. The potential for the following situations shall be evaluated by 
Responsible Person:

1. flammable or explosive potential; 
2. oxygen deficiency; and 

3. presence of toxic and corrosive material. 

B.  Hazard Reevaluation 

The Responsible Person  shall identify and reevaluate hazards based on possible 
changes in activities or other physical or environmental conditions that could 
adversely affect work. A master inventory of confined spaces shall be maintained. 
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Any change in designation of a confined space will be routed to all affected 
personnel by Responsible Person.

C.  Pre-Entry Hazard Assessment 

A hazard assessment shall be completed by Responsible Person(s)  prior to any 
entry into a confined space. The hazard assessment should identify: 

1. the sequence of work to be performed in the confined space; 

2. the specific hazards known or anticipated; and 
3. the control measures to be implemented to eliminate or reduce each 
of the hazards to an acceptable level. 

No entry shall be permitted until the hazard assessment has been reviewed and 
discussed by all persons engaged in the activity. Personnel who are to enter 
confined spaces shall be informed of known or potential hazards associated with 
said confined spaces. 

D. Hazard Controls 

Hazard controls shall be instituted to address changes in the work processes 
and/or working environment. Hazard controls must be able to either control the 
health hazards by eliminating the responsible agents, reduce health hazards below 
harmful levels, or prevent the contaminants from coming into contact with the 
workers. 

The following order of precedence shall be followed in reducing confined space 
risks. 

1.  Engineering Controls 

Engineering controls are those controls that eliminate or reduce
the  hazard through implementation of sound engineering
practices. 

Ventilation is one of the most common engineering controls used in 
confined spaces. When ventilation is used to remove atmospheric 

 contaminants from a confined space, the space shall be ventilated until 
the atmosphere is within the acceptable ranges. Ventilation shall be 
maintained during the occupancy if there is a potential for the 
atmospheric conditions to move out of the acceptable range. When 
ventilation is not possible or feasible, alternate protective measures or 
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methods to remove air contaminants and protect occupants shall be 
determined by Responsible Person  prior to authorizing entry.  When
conditions necessitate and can accommodate continuous forced  air
ventilation, the following precautions shall be followed: 

a. Employees shall not enter the space until the forced air 
ventilation has eliminated any hazardous atmosphere. 

b. Forced air ventilation shall be directed so as to ventilate the 
immediate areas where an employee is or will be present within 
the space. 
c. Continuous ventilation shall be maintained until all employees 
have left the space. 
d. Air supply or forced air ventilation shall originate from a clean 
source. 

2. Work Practice (Administrative) Controls 

Work practice (administrative) controls are those controls which 
eliminate or reduce the hazard through changes in the work practices 
(i.e., rotating workers, reducing the amount of worker exposure, and 
housekeeping). 

3. Personal Protective Equipment (PPE) 

If the hazard cannot be eliminated or reduced to a safe level through 
engineering and/or work practice controls, PPE should be used. 
Responsible Person(s)  shall determine the appropriate PPE needed by 
all personnel entering the confined space, including rescue teams. PPE 
that meets the specifications of applicable standards shall be selected in 
accordance with the requirements of the job to be performed. 

VI. ENTRY PERMITS 

The Confined Space Entry Permit is the most essential tool for assuring safety during 
entry in confined spaces with known hazards, or with unknown or potentially hazardous 
atmospheres. The entry permit process guides the supervisor and workers through a 
systematic evaluation of the space to be entered. The permit should be used to establish 
appropriate conditions. Before each entry into a confined space, an entry permit will be 
completed by Responsible Person. The Responsible Person  will then communicate the 
contents of the permit to all employees involved in the operation, and post the permit  

conspicuously near the work location. A standard entry permit shall be used for all 
entries. 
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A. Key Elements of Entry Permits 

A standard entry permit shall contain the following items: 

1. Space to be entered. 
2. Purpose of entry. 

3. Date and authorized duration of the entry permit. 
4. Name of authorized entrants within the permit space. 

5. Means of identifying authorized entrants inside the permit space  (i.e.,
rosters or tracking systems). 

6. Name(s) of personnel serving as Attendant(s) for the
permit  duration. 

7. Name of individual serving as Entry Supervisor, with a space for the 
signature or initials of the Entry Supervisor who originally  authorized
the entry. 
8. Hazards of the permit space to be entered. 

9. Measures used to isolate the permit space and to eliminate or control 
permit space hazards before entry (i.e., lockout/tagout of equipment  and
procedures for purging, ventilating, and flushing permit spaces). 
10. Acceptable entry conditions. 

11. Results of initial and periodic tests performed, accompanied by the 
names or initials of the testers and the date(s) when the tests were 
performed. 
12. Rescue and emergency services that can be summoned, and the 
means of contacting those services (i.e., equipment to use, phone 
numbers to call). 

13. Communication procedures used by authorized entrants
and  Attendant(s) to maintain contact during the entry. 

14. Equipment to be provided for compliance with this Confined Space 
Program (i.e., PPE, testing, communications, alarm systems, and 
rescue). 
15. Other information necessary for the circumstances of the particular 
confined space that will help ensure employee safety. 
16. Additional permits, such as for hot work, that have been issued to 
authorize work on the permit space. 

B.  Permit Scope and Duration 

A permit is only valid for one shift. For a permit to be renewed, the following 
conditions shall be met before each reentry into the confined space: 
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1.  Atmospheric testing shall be conducted and the results should be 
within acceptable limits. If atmospheric test results are not within  

acceptable limits, precautions to protect entrants against the hazards 
should be addressed on the permit and should be in place. 
2. Responsible Person  shall verify that all precautions and
other  measures called for on the permit are still in effect. 

3. Only operations or work originally approved on the permit shall be 
conducted in the confined space. 

A new permit shall be issued, or the original permit will be reissued if possible, 
whenever changing work conditions or work activities introduce new hazards into 
the confined space. Responsible Person  shall retain each canceled entry permit 
for at least one (1) year to facilitate the review of the Confined Space Entry 
Program. Any problems encountered during an entry operation shall be noted on 
the respective permit(s) so that appropriate revisions to the confined space permit 
program can be made. 

VII.  ENTRY PROCEDURES 

When entry into a confined space is necessary, either the Entry Supervisor or 
Responsible Person  may initiate entry procedures, including the completion of a 
confined space entry permit. Entry into a confined space shall follow the standard entry 
procedure below. 

A. Prior to Entry 

The entire confined space entry permit shall be completed before a standard entry. 
Entry shall be allowed only when all requirements of the permit are met and it is 
reviewed and signed by an Entry Supervisor. The following conditions must be 
met prior to standard entry: 

1. Affected personnel shall be trained to establish proficiency in the 
duties that will be performed within the confined space. 

2. The internal atmosphere within the confined space shall be tested by 
Responsible Person  with a calibrated, direct-reading instrument. 

3. Personnel shall be provided with necessary PPE as determined by  the
Entry Supervisor. 

4. Atmospheric monitoring shall take place during the entry. If a 
hazardous atmosphere is detected during entry: 

a. personnel within the confined space shall be evacuated by the 
Attendant(s) or Entry Supervisor until the space can be  evaluated

 

Page 96

2024 PDF Handouts 96



by Responsible Person  to determine how the  hazardous
atmosphere developed; and 
b. controls shall be put in place to protect employees before 
reentry. 

B.  Opening a Confined Space 

Any conditions making it unsafe to remove an entrance cover shall be eliminated 
before the cover is removed. When entrance covers are removed, the opening 
shall be promptly guarded by a railing, temporary cover, or other temporary 
barrier that will prevent anyone from falling through the opening. This barrier or 
cover shall protect each employee working in the space from foreign objects 
entering the space. If it is in a traffic area, adequate barriers shall be erected. 

C.  Atmospheric Testing 

Atmospheric test data is required prior to entry into a confined space. 
Atmospheric testing is required for two distinct purposes:  (1) evaluation of the 
hazards of the permit space, and (2) verification that acceptable conditions exist 
for entry into that space. If a person must go into the space to obtain the needed 
data, then Standard Confined Space Entry Procedures shall be followed. Before 
entry into a confined space, Responsible Person  shall conduct testing for 
hazardous atmospheres. The internal atmosphere shall be tested with a calibrated, 
direct-reading instrument for oxygen, flammable gases and vapors, and potential 
toxic air contaminants, in that order. 

Testing equipment used in specialty areas shall be listed or approved for use in 
such areas by Responsible Person.  All testing equipment shall be approved by a 
nationally recognized laboratory, such as Underwriters Laboratories or Factory 
Mutual Systems. 

1. Evaluation Testing 

The atmosphere of a confined space should be analyzed using equipment 
of sufficient sensitivity and specificity. The analysis shall identify and 
evaluate any hazardous atmospheres that may exist or arise, so that 
appropriate permit entry procedures can be developed and acceptable 
entry conditions stipulated for that space. Evaluation and interpretation 
of these data and development of the entry procedure should involve a 
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technically qualified professional (i.e., consultant, certified industrial 
hygienist, registered safety engineer, or certified safety professional). 

2. Verification Testing 

A confined space that may contain a hazardous atmosphere shall be 
tested for residues of all identified or suspected contaminants. The 
evaluation testing should be conducted with specified equipment to 
determine that residual concentrations at the time or testing and entry are 
within acceptable limits. Results of testing shall be recorded by the 
person performing the tests on the permit.  The atmosphere shall be 
periodically retested (frequency to be determined by Responsible

 Person) to verify that atmospheric conditions remain within acceptable 
entry parameters. 

3.  Acceptable Limits 

The atmosphere of the confined spaces shall be considered to be within 
acceptable limits when the following conditions are maintained: 

a. oxygen:  19.5 percent to 23.5 percent; 

b. flammability: less than 10 percent of the Lower Flammable 
Limit (LFL); and 

c. toxicity:  less than recognized American Conference of 
Governmental Industrial Hygienists (ACGIH) exposure limits  or
other published exposure levels [i.e., OSHA Permissible  Exposure
Limits (PELs) or National Institute of Occupational  Safety and
Health (NIOSH) Recommended Exposure Limits  (RELs)]. 

D. Isolation and Lockout/Tagout Safeguards 

All energy sources that are potentially hazardous to confined space entrants shall 
be secured, relieved, disconnected, and/or restrained before personnel are 
permitted to enter the confined space. Equipment systems or processes shall be 
locked out and/or tagged out as required by the Company Name  Lockout/Tagout 
Program [which complies with OSHA’s 29 CFR 1910-147 and American 
National Standards Institute (ANSI) Z244.1-1982, Lockout/Tagout of Energy 
Sources] prior to permitting entry into the confined space. In confined spaces 
where complete isolation is not possible, Responsible Person  shall evaluate the 
situation and make provisions for as rigorous an isolation as practical. Special 
precautions shall be taken when entering double-walled, jacketed, or internally 
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insulated confined spaces that may discharge hazardous material through the 
vessel’s internal wall. 

Where there is a need to test, position, or activate equipment by temporarily 
removing the lock or tag or both, a procedure shall be developed and implemented 
to control hazards to the occupants. Any removal of locks, tags, or other 
protective measures shall be done in accordance with the Company Name 
Lockout/Tagout Program. 

E. Ingress/Egress Safeguards 

Means for safe entry and exit shall be provided for confined spaces. Each entry 
and exit points shall be evaluated by Responsible Person  to determine the most 
effective methods and equipment that will enable employees to safely enter and 
exit the confined space. 

Appropriate retrieval equipment or methods shall be used whenever a person 
enters a confined space. Use of retrieval equipment may be waived by the 
Responsible Person(s)  if use of the equipment increases the overall risks of entry 
or does not contribute to the rescue. A mechanical device shall be available to 
retrieve personnel from vertical confined spaces greater than five (5) feet in depth. 

F.  Warning Signs and Symbols 

All confined spaces that could be inadvertently entered shall have signs 
identifying them as confined spaces. Signs shall be maintained in a legible 
condition. The signs shall contain a warning that a permit is required before entry. 
Accesses to all confined spaces shall be prominently marked. 

VIII.  EMERGENCY RESPONSE 

A. Emergency Response Plan 

Responsible Person  shall maintain a written plan of action that has provisions for 
conducting a timely rescue of individuals within a confined space, should an 
emergency arise. The written plan shall be kept onsite where the confined space 
work is being conducted. All affected personnel shall be trained on the 
Emergency Response Plan. 

B. Retrieval Systems and Methods of Non-Entry Rescue 

Retrieval systems shall be available and ready when an authorized person enters a 
permit space, unless such equipment increases the overall risk of entry, or the 
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equipment would not contribute to the rescue of the entrant. Retrieval systems 
shall have a chest or full-body harness and a retrieval line attached at the center of 
the back near shoulder level or above the head. If harnesses are not feasible, or 
would create a greater hazard, wristlets may be used in lieu of the harness. The 
retrieval line shall be firmly fastened outside the space so that rescue can begin as 
soon as anyone is aware that retrieval is necessary. A mechanical device shall be 
available to retrieve personnel from vertical confined spaces more than five (5) 
feet deep. 
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ATTACHMENT 

Sample Process Duty Roster 

Process: Tank Steam/Wash Rack 

Entry Supervisor Entrants 
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1.  Upon receipt of a tank for cleaning, do a 

visible check for product. If product is 

visible in the tank, then the tank will be 

refused. 

2.  Complete and attach certification and 

danger tag to tank. 

3. Provide confined space entry permit for the 

tank. 

4.  Verify that entrants have proper training 

and knowledge of known hazards, 

including the mode of exposure (how it 

gets into the body), signs or symptoms, and 
results of exposure. 

1. Purge tanks with cold water prior to steam 
cleaning. 

2. Obtain the confined space entry permit and 

authorized signature. 

3. Complete a safe entry checklist prior to 

entering the confined space. 

4. Fill out and attach the caution tag after tank 

is purged and cleaned. 

5. Know space hazards, including information 

on the mode of exposure (how it gets into 

the body), signs or symptoms, and results 
of exposure. 

6. Use the correct personal protective 
equipment (PPE) properly. 

7. Maintain communication with standby 
person to enable them to monitor entrant’s 

actions and alert the entrant to evacuate if 

necessary. 

8. Exit from permit space as soon as possible: 

when ordered to by authorized persons; 

when entrant notices or recognizes the 
signs or symptoms of exposure; when a 

prohibited condition exists; and/or when 

the automatic alarm system sounds. 

9. Alert the standby person when a prohibited 

condition exists and/or when warning signs 

or symptoms of exposure exist. 

Process: Tank Maintenance 

Entry Supervisor Entrants 
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1.  Upon receipt of a tank for maintenance, do 

a visible check for product. If product is 
visible in the tank, then the tank will be 

refused. 

2.  Complete and attach certification and 
danger tag to tank. 

3.  Provide confined space entry permit for the 
tank. 

4.  Verify that entrants have proper training 
and knowledge of known hazards, 

including the mode of exposure (how it 

gets into the body), signs or symptoms, and 

the results of exposure. 

1. Prior to moving any tank into the 

maintenance bay, ensure tank has been 
cleaned and/or purged per attached caution 

tag, test atmosphere, and record results on 

hot tag.  (Tank will not be moved into bay 

until the atmosphere has been tested and is 
determined to be within acceptable limits.) 

2. In bay, if work will require confined space 
entry, obtain confined space entry permit 

from the Service Writer. 

3. Obtain the confined space entry permit and 

the authorized signatures. 

4. Complete the safe entry checklist prior to 
confined space entry. 

5. Know space hazards, including information 
on the mode of exposure (how it gets into 

the body), signs or symptoms, and results 

of exposure. 

6. Use the correct personal protective 

equipment (PPE) properly. 

7. Maintain communication with standby 

person to enable them to monitor the 

entrant’s actions and alert the entrant to 
evacuate if necessary. 

8. Exit from permit space as soon as possible: 

when ordered to by authorized persons; 
when entrant notices or recognizes signs or 

symptoms of exposure; when a prohibited 

condition exists; and/or when the automatic 
alarm system sounds. 

9. Alert the standby person when a prohibited 
condition exists and/or when warning signs 

or symptoms of exposure exist. 
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A. Date of
Entry

B. Location

C. Time Issued D. Expiration
Date

E. Employee Assigned to Enter
F. Person In
Charge

Position 

G. Description of known hazards
present in confined space

Required Completed
Yes No Yes No

H. Atmospheric test before and during
     1. Oxygen (19.5% to 23%)
     2. Hydrogen Sulfide gas (below 10ppm)
     3. Explosive gases (less than 10% LEL)
I. Designated person performing testing

J. Protective equipment for entry and rescue
    1. Harness and lifeline on person entering   
   and tied off or secured
    2. Worker wearing monitor
    3. Worker wearing proper respirator
protection
    4. SCBA (5min or more) with worker
    5. Spare harness and lifeline with observer
    6. Spare SCBA (15min or more) with
observer
    7. Ventilation Equipment
K. Description of any additional hazards that may be expected to be generated by the
entrance activities in the space and action taken to correct condition

L. Special work practices to be followed
    1. Communication signals reviewed
    2. Emergency procedures understood
M. Ventilate before and during

Personnel involved in this entry have received instructions on safety procedures and hazards of
this job and the permit is complete

____________________________________________
Signature of Person in Charge
______________________________________________________________________
Signature of Person(s) assigned to enter
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Process:  Tank Maintenance 

Entry Supervisor Entrants 
1. Upon receipt of a tank for maintenance, do 

a visible check for product.  If product is 

visible in the tank, then the tank will be 

refused. 

 

2. Complete and attach certification and 

danger tag to tank. 

 

3. Provide confined space entry permit for the 

tank. 

 

4. Verify that entrants have proper training 

and knowledge of known hazards, 

including the mode of exposure (how it 

gets into the body), signs or symptoms, and 

the results of exposure. 

1. Prior to moving any tank into the 

maintenance bay, ensure tank has been 

cleaned and/or purged per attached caution 

tag, test atmosphere, and record results on 

hot tag.  (Tank will not be moved into bay 

until the atmosphere has been tested and is 

determined to be within acceptable limits.) 

 

2. In bay, if work will require confined space 

entry, obtain confined space entry permit 

from the Service Writer. 

 

3. Obtain the confined space entry permit and 

the authorized signatures. 

 

4. Complete the safe entry checklist prior to 

confined space entry. 

 

5. Know space hazards, including information 

on the mode of exposure (how it gets into 

the body), signs or symptoms, and results 

of exposure. 

 

6. Use the correct personal protective 

equipment (PPE) properly. 

 

7. Maintain communication with standby 

person to enable them to monitor the 

entrant’s actions and alert the entrant to 

evacuate if necessary. 

 

8. Exit from permit space as soon as possible: 

when ordered to by authorized persons; 

when entrant notices or recognizes signs or 

symptoms of exposure; when a prohibited 

condition exists; and/or when the automatic 

alarm system sounds. 

 

9. Alert the standby person when a prohibited 

condition exists and/or when warning signs 

or symptoms of exposure exist. 
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** Written Energy Control Procedure for Equipment Lockout Tagout** 

** Written Procedure for working in Confined Space** 

 

Company:       

Location:            

Date:          

Equipment:           

Task:            

Project Manager:       

Emergency Response Instructions:       

 

Emergency Response Telephone Numbers:  

Fire Department:               Ambulance:               Supervisor:       

 

Select all that apply                                                                                                                          

 

X Procedure Category  Suggested Equipment/Permits/Training   

 Safety Tools Permit         

  Buddy System         

  Coveralls         

  Eye/Ear Protection         

  Radio         

  SCBA         

  Respirator         

  Air Quality Monitor         

  Harness with line         

  Scaffold         

  Fall Protection         

  ARC Flash PPE         

                

                

 Permitted Confined Space High Temperature Stress         

  Air Quality         

  Venting or Exhaust Fan locked on         

  Damper position locked         

  Oxygen Depletion, Welding         

                

                

                

 ARC Flash Prevent & Protect ARC Flash training up to date and verified         

  Verify correct ARC Flash PPE available         

  Electrical LOTO verified         
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X Lockout Category Suggested Lockouts                                              Specify Order Lock Un-Lock  

 Electrical              1 Baghouse Drags, Motor Circuit Breaker         

  2   Baghouse Augers, Motor Circuit Breaker          

 3 Baghouse Airlocks, Motor Circuit Breaker         

 4 Baghouse Pulsing Control         

 5 Burner         

 6 Air Compressor         

 7 Air Blower         

 8 Locking hasp on Motor Control Panel doors         

 9 Lockout main circuit breaker         

 10 Lock Control Room         

 11               

 12               

 13               

 14               

 15               

 16               

 Gravity                  1 Pulse bags down         

 2               

 3               

 Pneumatic            1 Secure Exit Doors Open         

 2 Bleed Manifold to Pulse Valves/Compartment Doors         

 Mechanical          1               

 2               

 3               

 Hydraulic             1               

 2               

 Thermal                1 Lockout Manual Fuel Valve (Gas), Bleed Gas Lines         

 2 Lockout Pump (Fuel Oil and LP), Bleed Fuel Lines         

Procedure Explanation and Additional Comments: 
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** Written Energy Control Procedure for Equipment Lockout Tagout** 

** Written Procedure for working in Confined Space** 

 

Company:       

Location:            

Date:          

Equipment:           

Task:            

Project Manager:       

Emergency Response Instructions:       

 

Emergency Response Telephone Numbers:  

Fire Department:               Ambulance:               Supervisor:       

 

Select all that apply                                                                                                                          

 

X Procedure Category  Suggested Equipment/Permits/Training   

 Safety Tools               

                

                

                

                

                

                

                

                

                

                

                

                

                

 Permitted Confined Space               

                

                

                

                

                

                

                

 ARC Flash Prevent & Protect               
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X Lockout Category Suggested Lockouts                                              Specify Order Lock Un-Lock  

 Electrical              1               

  2                 

 3               

 4               

 5               

 6               

 7               

 8               

 9               

 10               

 11               

 12               

 13               

 14               

 15               

 16               

 Gravity                  1               

 2               

 3               

 Pneumatic            1               

 2               

 Mechanical          1               

 2               

 3               

 Hydraulic             1               

 2               

 Thermal                1               

 2               

Procedure Explanation and Additional Comments: 
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** Written Energy Control Procedure for Equipment Lockout Tagout** 
** Written Procedure for working in Confined Space** 

 
Company: Anywhere Paving      
Location: Earth           
Date: Feb 30th 19 Never         
Equipment: Belt on Scale        
Task: Resplice           
Project Managr: Superman      
Emergency Response Instruction : Call 911 1st then owner       
 
Emergency Response Telephone Numbers:  
Fire Department:911               Ambulance:911               Supervisor: 800-555-5497       
 
Select all that apply                                                                                                                          
 
X Procedure Category  Suggested Equipment/Permits/Training   

 Safety Tools               
  Safety Googles               
  Gloves               
  Hardhats               
  Safety Boots               
  Padlocks               
                
                
                
                
                
                
                
                
 Permitted Confined Space               
                
                
                
                
                
                
                
 ARC Flash Prevent & Protect               
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X Lockout Category Suggested Lockouts                                              Specify Order Lock Un-Lock  

 Electrical              1 incline scale belt              
  2    slinger belt              
 3  feeder belt collecting belt            
 4  scalping screen             
 5               
 6               
 7               
 8               
 9               
 10               
 11               
 12               
 13               
 14               
 15               
 16               
 Gravity                  1 Lock out gravity takeup              
 2               
 3               
 Pneumatic            1  scale belt test wieghts              
 2               
 Mechanical          1               
 2               
 3               
 Hydraulic             1               
 2               
 Thermal                1               
 2               

Procedure Explanation and Additional Comments: 
   Geather belt splice tools             
  Lockout takeup after all el lockout done TEST to make sure lockouts work!            
   Pickbelt up on wind gaurd and put plywood under it to work            
     Splice belt           
     pickup belt splice tools           
     return belt to run position          
       put take up back on belt         
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** Written Energy Control Procedure for Equipment Lockout Tagout** 
** Written Procedure for working in Confined Space** 

 
Company:       
Location:            
Date:          
Equipment:           
Task:            
Project Manager:       
Emergency Response Instructions:       
 
Emergency Response Telephone Numbers:  
Fire Department:               Ambulance:               Supervisor:       
 
Select all that apply                                                                                                                          
 
X Procedure Category  Suggested Equipment/Permits/Training   

 Safety Tools Permit         
  Buddy System         
  Coveralls         
  Eye/Ear Protection         
  Radio         
  SCBA         
  Respirator         
  Air Quality Monitor         
  Harness with line         
  Scaffold         
  Fall Protection         
  ARC Flash PPE         
                
                
 Permitted Confined Space High Temperature Stress         
  Air Quality         
  Venting or Exhaust Fan locked on         
  Damper position locked         
  Oxygen Depletion, Welding         
                
                
                
 ARC Flash Prevent & Protect ARC Flash training up to date and verified         
  Verify correct ARC Flash PPE available         
  Electrical LOTO verified         
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X Lockout Category Suggested Lockouts                                              Specify Order Lock Un-Lock  

 Electrical              1 Baghouse Drags, Motor Circuit Breaker         
  2   Baghouse Augers, Motor Circuit Breaker          
 3 Baghouse Airlocks, Motor Circuit Breaker         
 4 Baghouse Pulsing Control         
 5 Burner         
 6 Air Compressor         
 7 Air Blower         
 8 Locking hasp on Motor Control Panel doors         
 9 Lockout main circuit breaker         
 10 Lock Control Room         
 11               
 12               
 13               
 14               
 15               
 16               
 Gravity                  1 Pulse bags down         
 2               
 3               
 Pneumatic            1 Secure Exit Doors Open         
 2 Bleed Manifold to Pulse Valves/Compartment Doors         
 Mechanical          1               
 2               
 3               
 Hydraulic             1               
 2               
 Thermal                1 Lockout Manual Fuel Valve (Gas), Bleed Gas Lines         
 2 Lockout Pump (Fuel Oil and LP), Bleed Fuel Lines         

Procedure Explanation and Additional Comments: 
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