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Appendix E: Pulverized Coal-Fired Boiler
System Descriptions and Troubleshooting
Diagrams

This TSG Appendix deals with identifying and solving potential coal quality related
problems that can be encountered in pulverized coal-fired boiler systems. A general
description of this system is included, but is limited to describing the major com-
ponents that make up a complete pulverized coal-fired system. For those interested,
more detailed descriptions are provided in reference 10.

This Appendix includes a generalized block flow diagram of a complete overfeed
stoker-fired boiler system that:

. identifies the specific components comprising the major subsystems of an
overfeed stoker-fired boiler system

. logically presents the flow of coal, flue gas, and ash through the system

. helps determine the existence and location of subsystems and specific com-
ponents comprising the system.

Following the block flow diagram is a component/symptom table that serves to
identify:

. typical symptoms (problems) that may be encountered in the system

. the various components shown in the block flow diagram affected by these
symptoms

. the logic diagram to determine whether the problem is due to operational
procedures or to out-of-specification coal.

The Troubleshooting Logic Diagrams for this Appendix are presented next. How-
ever, before proceeding, the reader is encouraged to read Chapter 2 to understand
the structure of each Appendix and how to apply these logic diagrams to diagnosing
coal quality-related problems. The Glossary, List of Abbreviations, and References
preceding the Appendixes should resolve any questions that arise regarding termi-
nology and laboratory procedures.
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E1 System Description

Pulverized coal-fired (PC) boilers are commonly used in larger industrial facilities
and utility power-generating units. PC boilers have an extensive and successful
history in the power industry. Almost any coal can be burned successfully in pul-
verized form or in some type of stoker. However, with the development of pul-
verized-coal systems, capacity limitations imposed by stokers have been overcome.
Pulverized coal firing systems offer the following advantages over stoker firing:

ability to use fine coal and coarse coal—up to 2 in. in size

. improved response to load changes

*  increase in thermal efficiency due to lower excess air for combustion and lower
carbon loss

. ability to burn coal in combination with oil and gas.

Figure 5-1 shows a medium-speed pulverizer.

In PC firing, coal is pulverized so it is the consistency of talcum powder and is then
introduced into the combustion chamber (furnace) where it is burned in suspension.

In the basic pulverized coal system (refer to Figure 5-3), the coal bunker (1) stores
the coal before it flows onto the coal conveyor (2). The coal drops into the coal scale
(3) and is weighed before being dumped into the coal chute (4) that leads to the coal
feeder (5).

The coal feeder controls the flow of coal entering the pulverizer (6), which is motor
driven. The pulverizer grinds the coal to a fine powder, Hot air (8) enters the pul-
verizer and mixes the coal powder before passing to the exhauster. More commonly
a blower would be located on the inlet side of the pulverizer to pickup the pulverized
coal and deliver it to the burners. The mixture of coal and air is then discharged to
the burner (10).

E1.1 Pulverized-Coal Systems
The function of a pulverized-coal system is to:
. pulverize the coal

. deliver the coal to the fuel-burning equipment
. accomplish complete combustion in the furnace with minimum excess air.



JSACERL TR 97114, Vol 2

E3

Faw Coal Pipe

Cutlet Vaive Assambiy

Ciassifier Assembly

Szal Air Injet

Sonng-Loac System

Tangion Memoer (3)
Throat Ring

=il Assembly (3)

Sagmanial 3rinding Ring Assembly

Yoke (Grinding Tatlel

Adrintet

Pyrite Piow

Yoke Seal Air inlet

Gear Drive

-2 Box

Figure 5-1. Medium speed pulverizer mill.

The system must operate as a continuous process and, within specified design limi-
tations, the coal supply or feed can be varied as rapidly and as widely as required
by the combustion process.

A small portion of air--known as primary air—required for combustion (15 to 20
percent in current installations) is used to transport the coal to the burner and to
dry the coal in the pulverizer. 'The remainder of the combustion air (80 to 85
percent)—known as secondary air—is introduced at the burner to adjust for proper
fuel-to-air ratio.
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Some basic equipment components
of a pulverized coal system are:

*  the pulverizer, which pulver-
izes the coal to the fineness
required (usually 70 percent
passing 200 mesh) - .

. the burners, which mix the Py e .
pulverized coal primary-air Gl :
mixture with secondary air in Al
the right proportions P

e  fan(s) to supply the pulverizer :
with air and deliver the coal- L
air mixture to the burners

™~

P R P ot v b ) . \ .
) | AT T > i s

* coal feeder(s) to control the
coal feed rate to each pulver- s
. —_—r )
izer T
*  coal and air conveying lines. 1
e S

Two principal systems—the bin sys-
tem and the direct firing system—
have been used for processing (pulverizing), distributing, and burning pulverized coal.
The direct-firing system is the one being installed almost exclusively today.

Figure 5-2. Pulverized coal boiler.

E1.2 Direci-Firing System

The pulverizing equipment developed for the direct-firing system permits continuous
use of raw coal directly from bunker(s) with a storage capacity compatible with plant
operation. Coal at a maximum 2-in. top size is fed directly into the pulverizer(s)
where it is dried, pulverized, and delivered to the burners in a single continuous
operation.

Components of the direct-firing system are:

* raw-coal feeder

. source (steam or gas air heater) to supply hot primary air to the pulverizer for
drying the coal

¢  pulverizer fan, also known as the primary-air fan

*  pulverizer

*  coal-and-air conveying lines

*  burners.
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E2 Block Flow Diagram

The pulverized coal-fired
boiler system has been di-
vided into 13 specific sub-
systems or components—
whose performance can be
significantly impacted by
coal quality—sequentially
arranged to show:

¢ coal flow through the
coal handling equip-
ment

. flue gas flow through
the boiler/components,
fiyash recycle, the in-
duced draft fan, and
chimney/stack

. ash discharge to the
ash hopper/pit.

Coid {Temper
from Forced O

l—=Raw Coai bunker

Ternpering Air

=

~— Pulverizer b me- Conirzi Damper

r/

Ful

|

Bin Gate

; Coai Feeder

INGJ Atf et
raft Fan |
o—— BOiie,'
Froatwal
Damecer
I
Het Air Damper
verizes Sugl /,
Burmer iy e
X

Burner
Windbox

-— Pulverized Fuel and
Air Piping

| |

fﬂi*—JL@

—Erimary Air Fan

Figure 5-3. Pulverized coal system.

These specific components are identified in Figure 5-4. The first four components

have been grouped collectively under a category entitled coal handling equipment.

The coal handling equipment includes all components that process the coal from its

delivery on site to the boiler. It includes equipment that, depending on plant design,

may include:

reciprocating feeders

coal reclaim systems such as belt feeders, vibrating feeders, screw feeders, and

. coal feed conveyors such as belt conveyors, screw conveyors, bucket conveyors,

redler conveyors, and chutes

e  components that store the coal such as bunkers and hoppers

*  coal feeders that transport raw and pulverized coal.

The next four components have been loosely grouped under the category entitled

Boiler/Components. Again, it includes equipment that depending on plant design

may include:

. forced draft fan

. heat transfer surfaces—boiler tubes, water walls and baffles.
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The next two blocks represent the flyash recycle and particulate removal subsystem.
Three particulate removal options separately or in combination will be considered:
cyclones, electrostatic precipitators, and baghouses.

The next subsystem identified in the block flow diagram is the fan subsystem. Pul-
verized coal-fired boiler systems use a number of fans to move air and flue gas. The
major fan types addressed in the guide include:

. primary air (PA) fans, which supply air to the pulverizers

e  forced draft (FD) fans, which supply air to the windbox (burner)

. induced draft (ID) fans, which withdraw flue gas from the furnace and balance
furnace pressure.

All the fans can be impacted by changes in coal quality.

The final subsystems addressed in the guide include those components supplied to
handle ash. Specific components include the chimney/stack and the ash hopper/ pit.

E3 Troubleshooting Logic
The component/symptom guide table (Figure 5-5) serves to identify:

»  Typical symptoms (problems) that may be encountered in pulverized coal-fired
boiler systems. These symptoms are arranged horizontally along the top of the
table.

*  The various components shown in the block flow diagram affected by these
symptoms. These components are listed down the left hand side of the table
in the same logical fashion as they are arranged in the block flow diagram.

¢ The location of the logic diagrams.

The remainder of this Appendix consists of 78 logic diagrams, arranged by com-
ponent and all the symptoms that can affect that component.
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(Part 1): PULVERIZED COAL - COMPONENT/SYMPTO
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Figure 5-5. Pulverized coal—component system guide (part 1).
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Figure 5-5. Pulverized coal—component system guide (part 2).
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Figure 5-5. Pulverized coal—component system guide (part 3).
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FIGURE 5-6: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Automatic Coal Reclaim
(Belt Feeder)

N 7
Have you checked the speed of the beit feeder? Check speed of belt feeder and adjust tc proper setting.
v Y
Have you checked the alignment of all parts of N __[Check the alignment of all parts of the belt feeder set-up - belts,
the belt feeder set-up? idlers, take-ups, belt conveyor drives.
Y
Have you checked to see that each part of the Bit_| Check to see that each part of the belt feeder system is fi1mly
feeder set-up is firmly set? set so that it will not rock or get out of alignment.
Y
i . N : .
]Have you checked the belt tension? b—- Check and adjust the belt tension.
v Y
‘ : -
lDo you properly and systematically lubricate thl = Lubricate as necessary the entire belt feeder system.
jentire belt feeder system?
Y
iAre all idlers, drive terminals, pulleys, and beli N __| Maintain all idlers, pulleys, drive terminals and belt surfac!e
(surfaces maintained with a clean surface? for belt alignment and long life.

LY
o

I
| Does the conveyor belt sag between carryingridters? Adjust idler spacing and belt tension.

N

Operational

Coal Quality

Compare Each of the Fallowing Coal Quality

Characteristics with Cantract Specifications.

'

1. Abrasion
2. Relative Free Quartz
3. High Ash

(See Appendix A
For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with
the belt feeder. A highly abrasive coal can therefore wear away the
belt surface.

= Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated

: quartz particles in coal and is used to evaluate a coal's abrasiveness.

1
i
|
i

|
High Ash - A high ash coal having a high impurities content -- clay, slate, '
sand, quanz -- can rupture and wear away the bell surface.

FIG5-6n/t
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FIGURE 5-7: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM

For Pluggage In The Automatic Coal Reclaim
(Belt Feeder)

Have you checked to see that large peices of c¢tl, | Check for and remove any large pieces of coal, woed or pther

* | wood, or other foreign objects have not becoffie” ™ foreign objects that may have become lodged between the

lodged between the belt and the discharge
opening onto the beit?

belt and discharge opening onto the belt.

|¥

Have you checked for fine damp coal that maﬁ‘y N
* | have become packed between the belt and tl
' discharge opening onto the belt?

.. Check for fine damp coal that may have become pac

ked\

between the belt and the discharge opening onto the be*‘.

Y
N :
Have you checked the speed of the beit? Check and adjust the speed of the belt.
Y
Have you checked to see that the belt is in N | Check to see that the belt is in proper working condition,
proper working condition? NOTE: See Operational Section of Figure 5-6.
Y
* [f this problem reoccurs, it is .
most IiEer due to coal quality. Operational
‘ Coal Quality
Compare Each of the Following Coal Quality
Characteristics with Contract Spegifications.
1. Excess Coarse ‘
2, Excess Fines i (See Appendix A
3. High Ash For Test Methods)
4. High Moisture '
i Excess Coarse - Coarse coal particles will not be able to pass through the
: discharge opening onto the belt feeder. They can become lodged betweer
the belt feeder and the discharge opening onto the belt feeder. !
Excess Fines - Fine coal because it can have a high ash and high moisture
content can become packed in the discharge cpening and between the belt feeder
™ and the discharge opening onto the belt feader.
High Ash - A high ash coal because it can have a high clay and high moisture
‘ content can become packed in the discharge opening and between the belt feeder
: and the discharge opening onto the belt feeder.
| High Moisture - A high moisture coal especially if it has a high ash fines
; content can accumulate or pack in the discharge opening and between the belt
feeder and the discharge opening onto the belt feeder.

FIGS-7Tn/1
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FIGURE 5-8: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Automatic Coal Reclaim
(Belt Feeder)

Have you checked 1o ses that coal is not spilllngN
over the sides of the belt?

Y

Have you chacked to see that fine moist coal is Ab
sticking to the belt?

Check to see that coal is not spilling over the sides of th% belt.

Check for fine moist coal sticking to the belt.

Y
3
Have you checked to see that the belt is in ggodN | Check working condition of the belt.
condition? NOTE: See Operational Section of Figure 5-6.
Y
* |f this problem reoccurs, it is .
most IiEer due to coal quality. Operational

—— L I I A ML SIS GEED WIS IR MIED SEED EES WEY ceme  enklh L LS GEEL SEEL A SIS SN SR SRS S S S — — —

Coal Quality

Y
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects will not be able
to pass through the discharge opening onto the belt feeder. They can pecome
ledged betwesen the beit feeder and the discharge opening onto the belt feeder.

Excess Fines - Fine coal hecause it can have a high clay and high moisture

content can become packed in the discharge opening and between the!belt feeder

L and the discharge opening onto the belt feeder.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the discharge opening and between thﬁ belt feeder
and the discharge opening onto the belt feeder.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the discharge opening and between the belt
feeder and the discharge opening onto the belt feeder.

FIGS-8n/1
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FIGURE 5-9: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Automatic Coal Reclaim

(Belt Feeder)

not sticking to the belt?

i isN |
Have you checked to see that fine damp coalFs_‘ Check to see that fine damp coal is not sticking to the bslalt.

Y

Have you checked to see that coal is not spill Check to see that coal is not spilling over the sides of the belt,
over the sides of the beit? :

Y

conveyor belt system?

Have you checked the condition of the belt andfhe| Check the working condition of the belt.

NOTE: See Operational Section of Figure 5-6.

Y

* If this ﬂroblem reoccurs, it is
ely due to coai quality.

most li

Operational

Coal Quality

Compare Each of the Following Coai Quality

Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines {See Appendix A

3. High Ash Far Test Methods)
4. High Moisture

to pass through the discharge cpening onto the belt feeder. They can become
lodged between the belt feeder and the discharge opening onto the belt feeder.
Excess Fines - Fine coal because it can have a high clay and high moisture ‘
content can become packed in the discharge opening and between theibelt feeder
and the discharge opening onto the belt feeder. |
High Ash - A high ash coal because it can have a high clay and high moisture :
content can become packed in the discharge opening and between the belt feeder
and the discharge opening onto the belt feeder. i
High Moisture - A high moisture coat especially if it has a high ash fines !
content can accumulate or pack in the discharge opening and between the belt

feeder and the discharge opening onto the beit feeder. i

Excess Coarse - Coarse coal particles and cther foreign objects will not be able %}

FIG5-9n/1
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FIGURE 5-10: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Automatic Coal Reclaim
(Vibrating Feeder)

N
Have you checked the intensity of vibrations? Check and adjust intensity of vibrations to proper settin;*.
Y
1 N
Have you checked for broken or worn out spT‘ngs". g:;c;ﬁtgfﬁg?:gﬁn of the springs and replace any that %re
Y
» | Have you checked for fine damp coal packed inN . . .
the feeder? Check to see that fine damp coal is not packed in the ferer.
Y

* |f this problem reoccur, it is .
most ligely due to coal quality. Operational

Coal Quality

Y
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications

'

1. Abrasion .
——J 2. Relative Free Quartz (See Appendix A

3. High Ash For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact wit
the vibrating feeder. A highly abrasive coal can therefore wear away the
metal surfaces along the vibrating feeder discharge.

Relative Free Quartz (RFQ} - The RFQ value represents the amount of segregated
quartz particies in coal and is used to evaluate a coal’s abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate, L
sand, quartz -- can wear away the metal surface along the vibrating
feeder discharge.

FIG5-10n/1
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FIGURE 5-11: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Automatic Coal Reclaim
(Vibrating Feeder)

|

Check and adjust the intensity of vibrations to the proper

HFve you checked the intensity of vibrations? setting.

v

' N " !
Have you checked for broken or worn out springr;‘.*—"' gr::;‘zs\:g:‘:gﬁ" of the springs and replace any that gre

v Y

LHave you checked for fine damp coal packed in N
the feeder?

Check for fine damp coal packed in the feeder.

Y
Have you checked for large rocks, wood or piecesN _| Check for and remove any large pieces of coal, wood, or|other
of coal iodged in the feeder? foreign objects that have become lodged in the feeder.
Y

* |f this problem reoccurs, it is .
most likely due to coal quality. Operational

R L ity

} Coal Quality

Compare Each of the Following Coai Quality

Characteristics with Confract Specifications,

1. Excess Coarse |
2. Excess Fines l_(See Appendix A
|

3. High Ash For Test Methods)
4, High Moisture

Excess Coarse - Coarse coal particies and other foreign objects will not be able
to pass through the vibrating feeder discharge opening onto the coal feed
conveyor. They can become lodged between the vibrating feeder discharg
opening and the coal feed conveyor.
Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating teeder discharge opening and the coal feed conveyor.
High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor.
High Moisture - A high moisture coal especially if it has a high ash tines
content can accumulate or pack in the vibrating feeder discharge opening and
between the vibrating feeder discharge opening and the coal feed conveyar.

®

FIGS-11n/1
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FIGURE 5-12: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Automatic Coal Reclaim
(Vibrating Feeder)

1
H hecked for fine damp coal that has
* a:t‘:fsn)':ﬁll:at(;deor become packeg around the Check for fine damp coal that has become packed or hag
discharge? accumulated around the feeder discharge.

[
‘ Y
Have you checked for wood, rocks, large codl N

= | particles or other foereign objects that may be
obstructing coal flow from the discharge?

Y

Have you checked the intensity of vibrations bef¥
imparted by the feeder?

Check for wood, rocks, large coal particles or other foreigln
objects that may be obstructing coal flow from the discharge.

Check and adjust the intensity of vibrations to the proper setting.

Y

Have you checked for worn or broken springs? N

Check for and replace any worn or missing springs.

* [f this Eroblem reoccurs, it is

most likely due to coal quality. Operational

Coal Quality

Caompare Each of the Following Coal Quality

Characteristics with Contract Speacifications.

1. Excess Coarse
2. Excess Fines __{See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects will not be able
to pass through the vibrating feeder discharge opening onto the coal feed
conveyor. They can become lodged between the vibrating feeder discharg
opening and the coai feed conveyor.
Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coai feed conveyor.
High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor. ;
High Moisture - A high moisture coal especially if it has a high ash fines \
content can accumutate or pack in the vibrating feeder discharge opening %nd
between the vibrating feeder discharge opening and the coal feed conveyar.

@

FIG5-12n/1
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FIGURE 5-13: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Automatic Coal Reclaim
(Vibrating Feeder)

| Have you checked the intensity of vibrations beiNg_| Check and adjust the feeder vibration intensity to the
imparted by the feeder? proper setting.

I

N
Have you checked for broken or worn out sprimgs™ Check and replace any broken or worn out springs.

¥

mae";ig:rghe‘:ke‘j for fine damp coal packeditN .} oo and remove any fine damp coal packed in the feelder.

Y

Have you checked for large rocks, wood or largé Check and removea any rocks,wood, large coal particles
| coal particies lodged in feeder? that may have becoms lodged in the feeder.

*

A

* |f this problem reoccurs, it is .
most Iiﬁely due to coal quality. Operational

- e Gwe e e Tk SR s T T D ey A S G G G D D TN S I S R G S mm— A m—

Coal Quality

Y
] Compare Each of the Foliowing Coal Quality

Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects will not be able
to pass through the vibrating feeder discharge opening onto the coal feed
conveyor. They can become lodged between the vibrating feeder discharge
opening and the coal feed conveyor.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the vibrating feeder discharge openiniimd

between the vibrating feeder discharge opening and the coal feed conveyar.

FIGS-13n/1
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FIGURE 5-14: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Automatic Coal Reclaim
(Screw Feeder)

x | Have you checked 1o see that fine damp coallis Mep! Check to see that fine damp coal has not become packeT:i

packed in between the screw and the casing? in between the screw and the casing.

Y
Have you checked the speea at which the s¢ evNs | Check and adjust the speed at which the screw
turning (rotating)? is turning {rotating).

Y

Do you routinely inspect and maintain the screwN
auger to ensure its proper working condition?

Inspect screw conveyor routinely.

Y

* if this problem reoccurs, it is .
most Iiﬁeiy due to coal quality. Operationai

O e W SED SED D SN enve G IND GEEL GEED GMOD SEUE SMML SINE GIIL GG CEIL AIND SINL SINL AELS GEAL GEED GGES  SENG WML S AW ST

Coal Quality

¥
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

'

1. Abrasion L )
———————— 2. Relative Free Quartz (See Appendix A
3. High Ash 1 For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with
the screw feeder and the casing. A highly abrasive coal can therefore wear
away the metal surfaces of the screw feeder.

Relative Free Quanz (RFQ) - The RFQ value represents the amount of segregated

quartz particles in coal and is used to evaluate a coal's abrasiveness,

—

High Ash - A high ash coal having a high impurities content -- ¢clay, slate,
sand, quariz -- can wear away the metal surface of the screw feeder.

FIGS-14n/1
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FIGURE 5-15: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Automatic Coal Reclaim
(Screw Feeder)

is the auger turned on? Nl Turn on the auger.
Y
Have you checked the speed of the screw? N Check and adjust the speed of the screw.

1y

Have you checked for large rocks, wood, pie¢ed
* | of coal or other foreign objects preventing co
onto the coal feed conveyor?

conveyor.

Check for and remove any large rocks, wood, pieces of c{oal or
or other foreign objects preventing coal flow onto the cojl feed

I

* | Have you checked for frozen coal?

Check for and dislodge any frozen coal,

Y
3

between the screw and the casing?

| screw and the casing.

Have you checked for fine damp coal packeq N i Check for fine damp coal that may be packed between the

Y

* |f this ﬁroblem reoccurs, it is
most likely due to coal quality.

|
|

Operational

Y

Compare Each of the Following Ceal Quality

Characteristics with Contract Specifications.

1
'

1. Excess Coarse
2. Excess Fines
3. High Ash

4. High Moisture

(See Appendix A
For Test Methods)

|
|—
|
'
1
1
'

the screw feeder.

Excess Coarse - Coarse coal particles and other foreign objects can become
lodged between the screw feeder and the casing surrounding the screw feeder.

Excess Fines - Fine coal because it can have a high ¢lay and high moisture
content can become packed in between the screw feeder and the casing
surrounding the screw feeder.

L High Ash - A high ash coal because it can have a high clay and high moisture

content can becorne packed in betwaen the screw feeder and the casing s

High Moisture - A high moisture coal especially if it has a high ash fines |
content can accumulate or pack in between the screw feeder and the casing
surrounding the screw feeder. '

|

Coal Quality

Frrounding

|

FIG5-15n/1
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FIGURE 5-16: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Automatic Coal Reclaim
(Screw Feeder)

ls the screw auger turned on? N Turn the auger on.
Y
| Have you checked the speed at which the scriewNs | Check and adjust the speed at which the screw is turning
turning (rotating)? (rotating).
' Y
Have you checked for large rocks, wood, pieg eﬁ\?f Check for and remove any large rocks, wood, pieces of cpal or
coal or other foreign objects preventing coal flew—e other foreign cbjects preventing coal flow onto the coal feed
onto the coal feed conveyor? Conveyor.
Y
N :
Have you checked for frozen coal? Check for and dislodge any frozen coal.

LY

Mave you checked to see that fine damp coall N _| Check to see that fine damp ccal has not become packed in
is not packed in between the screw and the dasing? between the screw and the casing.

it

. Do you reutinely inspect and maintain the screwN | Inspect the screw feeder and maintain it to ensure its

éfeeder to ensure its proper working condition? proper working condition.
Iy
1 1
* If this problem reoccurs, it is | .
most Iiﬁely due to coal quality. i Operational
——“_———_—‘ﬂ_-—“ui_*‘—__—————_—-"
4 Coal Qualit
1

Compare Each of the Following Coal Quality
Characteristics with Contract Specitications.

l

1. Excess Coarse |
2. Excess Fines  (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particies and other foreign objects can become
lodged between the screw feeder and the casing surrounding the screw feeder.

Excess Fines - Fine coal because it can have a high clay and high moisture
cantent can become packed in between the screw feeder and the casing
surrounding the screw feeder.

High Ash - A high ash coal because it can have & high clay and high moisture
content can become packed in between the screw feeder and the casing sbrrounding
the screw feeder. I

High Mcisture - A high moisture coal especially if it has a high ash fines i
content can accumulate or pack in between the screw feeder and the casirlg
surrounding the screw feeder,

FIG5-16n/1
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FIGURE 5-17: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Automatic Coal Reclaim
(Screw Feeder)

| Have you checked the speed of the screw? _N,rChec.k to make sure the screw speed is properly set and
| i remains constant.
!

T

J, Y
Have you checked to see that fine damp coal isN _| Check to see that the fine damp cecal has not become packed in
not packed in between the screw and the casing? | Petween the screw and the casing.

I

N f ; : -
« | Have you checked for partial pluggage? ggg-enctieo; Z?;::gn objects that may be obstructing coal flaw
vy
N
* | Have you checked for frozen coal? Check for and remove any frozen coal.
A
Do you routinely inspect and maintain the scfew _| Routinely inspect and maintain the screw auger to ensurg
auger to ensure proper working condtions? proper working conditions.
Y

. . [
* |f this problem reoccur, it is ; .
most Iiﬁely due to coal quality. | Operational

Coal Quality

Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines _ (See Appendix A

3, High Ash For Test Methods)
4. High Moisture

i Compare Each of the Following Coal Quaiity

Excess Coarse - Coarse coal particles and cther foreign objects can become
lodged between the screw feeder and the casing surrounding the screw feeder.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in between the screw feeder and the casing
surrounding the screw feeder.

High Ash - A high ash coal because it can have a high clay and high moisture
content ¢can become packed in between the screw feeder and the casing surrounding
the screw feeder. 5

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in between the screw feeder and the casirg
surrounding the screw feeder.

J FIG5-17n/
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FIGURE 5-18: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Automatic Coal Reclaim
(Reciprocating Feeder)

N
Have you checked the stroke of the eccentricshaft? Check and adjust the stroke of the eccentric shatt,
. Y
I:::: diccemnc shaft operating at the proper Check and adjust the speed of the eccentric shaft,
Y

Do you routinely lubricate the bearings, roIIesz, #hd| Lubricate bearing, reilers, and eccentrics to minimize exc

ess
eccentrics? wear due to dust and fine material piling up on the parts.

Operational

;o . o S W T TEND W CEEY R T — S

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications,

i

Y
!
1, Abrasion i '
2. Relative Free Quartz :—(See Appendix A
3. High Ash | For Test Methods)
!

Abrasicn - Abrasion is the sandpaper effect of particles moving in contact with ‘
the screw feeder and the casing. A high abrasive coal can therefore wear away
the metal surfaces on the reciprocating feed plate and along the walls of tT

discharge epening onto the coal fesd conveyor.
Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated
guarz particles in coal and is used to evaluate a coal's abrasivenass,
High Ash - A high ash coal having a high impurities content -- clay, slate,

sand, quartz -- can wear away the metal surfaces on the reciprocating plate and
along the walls of the discharge opening onto the coal feed conveyor.

FIGS-18n/
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FIGURE 5-19: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Automatic Coal Reclaim
(Reciprocating Feeder)

Have you checked the stroks of the eccentrid_N | opeck and adjust the stroke of the eccentric shaft.

shaft?
Y
. . N
'5th: d‘%ccem”c shaft operating at the proper |___ ... Gheck and adjust the speed of the eccentric shaft,
S ?
TY

;
Do you routinely lubricate the bearings, rollers, N
and eccentrics?

N

Have you checked for fine damp coal that N __| Check for and remove any fine damp coal that has
has become packed in the feeder? accumulated or become packed in the feeder.

.Y
Have you checked for rocks, wocd, large coal N _ | Check for and remove any rocks, wood, large coal particltss

* | particles or other foreign objects that have bacome | that have accumulated or become packed in the feeder.
lodged in the feeder?

Lubricate bearings, rollers, and eccentrics.

Y

* |f this ﬁrobiem reoccurs, it is .
most likely due to coal quality. Operational

—" e ey s G S Y S GIID SEED GEED AR I G CIID I I TS S SESe e — e ki e o —

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

!

1. Excess Coarse ‘
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become
packed in the discharge opening onto the coal feed conveyor.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in the discharge opening onto the coal
feed conveyor.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the discharge opening onto the coal i
feed conveyor.

High Maisture - A high moisture coal especially if it has a high ash fines i
content can accumulate or pack in the discharge opening onto the
coal feed conveyor.

FIGS-1an1
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FIGURE 5-20: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Automatic Coal Reclaim
(Reciprocating Feeder)

{Have you checked the stroke of the eccentrici_ N
shaft?

Check and adjust the strake of the eccentric shaft.

Y

Is the eccentric shaft operating at the proper | N
speed?

Check and adjust the speed of the eccentric shaft.

Y
Y

Have you checkad for fine damp coalthathas N _| Check for and remave any fine damp coal that has
become packed in the feeder? accumulated or packed in the feeder.

Y
Have you checked for rocks, wood, large coal -
particies or other foreign objects that may have Check for and remove any rocks, wood, large ceal particles
| become lodged in the feeder? that have accumulated or become packed in the feeder.
Y

Do you routinely lubricate the bearings, rollers, N
and eccentrics?

Lubricate bearings, rollers and eccentrics as needec.

|y

* If this problem reoccurs, it is s
most Iiﬁely due to coal quality. Operational

O YT Ems GE G S I EED e AL S SIS SIS GED GEES GEms Weme S M D S WP T AN SRR S Smms S e e e—

Coal Quality

Compare Each of the Fellowing Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines  (See Appendix A
3. High Ash l For Test Methods)

4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become
jammed in the discharge opening.

Excess Fines - Fine coal becauss it can have a high clay and high moisture
content can become packed or accumulate in the discharge opening.

High Ash - A high ash coal because it ¢can have a high clay and high moisture
content can become packed or accumulate in the discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumuiate or pack in the discharge opening.

FiG5-20n1
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FIGURE 5-21: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Automatic Coal Reclaim
(Reciprocating Feeder)

N _i Check for and loosen any fine damp coal that has

« | Have you checked for fine damp coal that hag
\ | accumulated or become packed in the feedsr.

accurnulated or become packed in the feede
¥

5

r
| Have you checked for rocks, wood, large cogl N
* ‘ particles or other foreign object that may be

| obstructing coal flow?

I

‘ Have you checked the stroke of the eccemricel&laﬂ-i; Check and adjust the stroke of the eccentric shaft.

v

[ . LN
|ls the eccentric shaft operating at the proper jpeed‘i Check and adjust the speed of the eccentric shaft. %

Remove any foreign objects, rocks, wood, large coal particles
that may be obstructing coal flow.

Y

*‘ Do you routinely lubricate the bearings, rollers N [ Routinely inspect and lubricate bearings, rollers, and ecclentrics
| and eccentrics? ¥ to minimize excess wear due to dust and fine coal piling
i upon the parts. ‘ ‘

¥
1
* |f this probiem reoccurs, it is ‘5 .
most 1iﬁeiy due to coal quality. | Operational
; Coal Quality

Compare Each of the Following Coal Quality

| Characteristics with Contract Specifications.

'

1. Excess Coarse

2. Excess Fines - - (See Appendix A
3. High Ash For Test Methods)

—
k 4. High Moisture
|

Excess Coarse - Coarse coal particles and other foreign objects can become
[ jammed in the discharge cpening.
} Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed or accumulate in the discharge opening.
High Ash - A high ash coai because it can have a high clay and high moisture
content can become packed or accumulate in the discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the discharge opening.

FiGs-21m1
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FIGURE 5-22: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Coal Feed Conveyor

(Belt Conveyor)
Have you checked the alignment of all parts of N | Check the alignment of all parts of the conveyor set-up -
the conveyor setup? conveyor belt, idlers, take ups, belt conveyor drives.

l Y
Have you checked to see that each part of th N _| Check to see that each part of the conveyor system is firm
conveyor set-up is firmly set? set so that it will not rock or get out of alignment.

I
Have you checked the belt tansion? w Check and adjust the belt tension.
Y

y

Do you properly and systematicaily lubricate N
the entire conveyor belt system?

I

Lubricate as necessary the entire conveyor belt system.

Y
mve you checked for frozen belt idlers? }‘—N-‘—( Check for frozen belt idiers.
Y

\

Are ali idlers, drive terminals and pulleys, an Maintain all idlers, pulleys, drive terminals, and the belt surface
surface maintained with a clean surface? with a clean surface for belt alignment and long life.

Y

| Does the conveyor belt sag between carrying Y
idlers?

¥

Adjust idler spacing and belt tension.

N

| N - -

| Have you checked the belt speed? !I—j Check belt speed and adjust to proper setting. |
v

Operational

Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

&

1. Abrasion )
2. Relative Free Quartz (See Appendix A
3, High Ash For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with
the belt conveyor. A highiy abrasive coal can therefore wear away the
belt surface.

Relative Free Quartz (RFQ) - The RFQ vaiue represents the amount of segregated

guartz particles in coal and is used to evaluate a coai's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate,
sand, quartz -- can rupture and wear away the belt surface.

FIGS-22n/1
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FIGURE 5-23: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Belt Conveyor)

[ Have you checked for large coal particles th Hivgl Check for large coal particles, rocks, wood, other foreign lobjects
I become lodged between idlers and the belt? that have become lodged between idlers and belt

Y
| Have you checked to see that the beltisin | N _| Check to see that belt is in proper working condition
1 proper working condition? NQTE: See Operational Section of Figure 5-6.

Y

- . Check your automatic coal reclaim for pluggage.
Have you checked the automatic coal recaimifoN__| NOTE: See figure 5-5 to identify the type of automatic cog

pluggage? reclaim system you have and follow the operational section
of the corresponding logic diagram for pluggage.

Y
* If this problem reoceurs, itis .
most Iiﬁely due to coal quality. Operational

I
i Coal Quality

Y
I Compara Each of the Following Coal Quality

l Characteristics with Contract Specifications.

1
-
\ 1. Excess Coarse
| 2 ExcessFines _(See Appendix A
3. HighAsh For Test Methods)
1 4, High Moisture

Excess Coarse - If the belt is overloaded and coarse ceal particles spill over
carriers, deck, and onto the return belt, the coarse coal particles can becorhe

lodged between the belt and idlers. |

Excess Fines - If the belt is overioaded and fine coal particles spill over ‘
carriers, deck and onto return belt, fine ceal particles because they can ha\fe
: a high clay and high moisture content can accumulate on the various partsof the
belt possibly damaging the belt surface or causing the belt to run off center.

High Ash - A high ash coal because it can have a high clay and high moisture !
content can become packed or accumulate on the belt or around the varioghs parts
of the belt possibly damaging the belt surface or causing the belt to run off
center.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack on the belt or around the various parts of the
belt possibly damaging the kelt surface or causing the beit to run off center.

FIGS-23n/1
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FIGURE 5-24: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Coal Feed Conveyor
(Belt Conveyor)

Have you checked to see that coal is not spillin - .
over the sides of the belt? Check for coal spilling over the sides of the belt.

7

| hacked to see that fine moist coalfig N e
* Have you checked to see that fi st o }——“ Check for moist fine coal sticking to the belt,

not sticking to the belt?

Y
Have you checked to see that the belt is in goodd Checking the working condition of the belt.
working condition? NOTE: See Operational Section Of Figure 7-6.
Y
* if this problem reoccurs, it is ’ .
most IiEer due to coal quality. I Operational

Coal Quality

— e N S s aEn e D S T S S S S —

t
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

1. Excess Coarse

2. Excess Fines _(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

F Excess Coarse - If the beit is overloaded and coarse coal particles spill over |
carriers, deck, and onto the return belt, the coarse coal particles can become
lodged between the belt and idlers.

Excess Fines - If the belt is overloaded and fine coal particles spiil over
carriers, deck and onto return belt, fine coal particles because they can have
a high clay and high moisture content can accumulate on the various parig|of the
beit possibly damaging the belt surface or causing the beit to run off center.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed or accumulate on the belt or around the various parts
of the belt possibly damaging the belt surface or causing the belt to run off
center.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack on the belt or around the various parts of the

belt possibly damaging the belt surface or causing the belt to run off center.

FI35-24n11
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FIGURE 5-25: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feed Conveyor
(Belt Conveyor)

- [ Have you checked to see that fine damp coallis Not
[ sticking 1o the bait?

%
"Have you checked to see that coal is not spilangﬂ | Check to sea that coal is not spilling over the sides

Check to ses that fine damp coal is not sticking to the bJIlt.

over the sides of the belt? of the belt.
Y
‘Have you checked to see that the beit is in prpphF _| Check the warking condition of the belt.
|working condition? NQTE: See Operationai Secticn of Figure 5-6.
Y

* |f this problem reoccurs, it is .
most Iiﬁely due to coal quality. Operational

Coal Quality

3
i Compare Each of the Follewing Coal Quality l

‘ Characteristics with Contract Specifications. |

T
Y
1, Excess Coarse
2. Excess Fines _(See Appendix A
i | 3 HighAsh | For Test Methods)
; 4, High Moisture |
|

Excess Coarse - If the beit is overloaded and coarse coal particles spill over
carriers, deck, and onto the return belt, the coarse coal particles can become
lodged between the belt and idlers.

Excess Fines - If the belt is overloaded and fine coal particles spill over
carriers, deck and onto return beit, fine coal particies because they can have
a high clay and high moisture content can accumulate on the various parts|of the
belt possibly damaging the belt surface or causing the belt to run off center.

High Ash - A high ash coal because it can have a high clay and high moisture !
content can become packed or accumulate on the belt or around the various parts
of the belt possibly damaging the belt surface or causing the belt to run off‘
center. |

High Meisture - A high moisture coal especially if it has a high ash fines L

f the

content can accumulate or pack on the belt or around the varicus parts ©
belt possibly damaging the belt surface of causing the belt to run off centeﬁ.

FIGS-25n/1
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FIGURE 5-26: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear In The Coal Feed Conveyor
(Screw Conveyor)

Have you checked to see that fine damp coal h% -
not become packed in between the screw and Check to see that fine damp coal has not become packed in
the casing? between the screw and the casing.

Y

N .
Have you checked the screw speed? Check and adjust the speed at which the screw is turning.
J
Y

Do you routinely inspect and maintain the screwMo | Perform routine inspections and maintenance to ensure ‘hat
keep it in proper working condition? the screw conveyor operates properly.

Y

* [f this problem reoccurs, it is :
most Iiﬁely due to coal quality. Operational

Coal Quality

Y
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

l

1. Abrasion )
2. Relative Free Quartz (See Appendix A
3. High Ash For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact wiﬁ;
the screw conveyor. A highly abrasive coal can therefore wear away the
metal surfaces of the screw conveyer. J

Relative Free Quartz (RFQ) - The RFQ vaiue represents the amount of segregated
quartz particles in coal and is used to evaluate a coal’s abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate,
sand, quartz -- can wear away the metal surface of the screw conveyor.

FIGS-26n1
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FIGURE 5-27: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Screw Conveyor)

Have you checked for large rocks, wood, pieges pf -
* | coal or other foreign objects that may be pre Check for and remove any large rocks, wood, pieces of doal
flow of coal? or other foreign objects preventing coal flow,
I
N "
Have you checked the speed of the screw? heck and adjust speed of the screw.
Y
N .
* Have you checked for frozen coal? Check and dislodge any frozen coal.
Y
[y : kN . .
Haye you checked for pluggage in your automatic Inspect your automatic coal reclaim system for oluggage.
coal reclaim? Note: See Figure 5-5 to identify the type of automatic
coal reclaim system you have and follow the operational
% section of the corresponding logic diagram for pluggage.

* If this problem reoccurs, it is .
most Iiﬁely due to coal quality. Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines | {See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become
lodged between the screw conveyor and the casing surrounding it.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in between the screw conveyor and the casing
surrounding it.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in between the screw conveyor and the casing
surrounding it.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in between the screw conveyor and the caging
surrounding it. 515

i
J

FIGS-27rit
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FIGURE 5-28: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Coal Feed Conveyor
(Screw Conveyor)

« |Have you checked to see that fine damp coallisN __| Check to see that fine damp coal has not become packe“ﬁ in
not packed in betwsen the screw and the caging? | between the screw and the casing. ‘

Y
Have you checked the speed at which the screwNs | Check the speed at which the screw is operating and adjust to
operating? the proper setting.
Y
N

* | Have you checked for frozen coal? Check for and dislodge frozen coal.

Y
Y
Have you checked the coal feed rate to the sgrel¥
conveyor?

]
Check and adjust coal feed rate from you automatic coal ectaim.

Y

Do you routinely inspect and maintain the screwN | Perform routine inspections and maintenance te ensure 1
feeder to ensure its proper working condition? that the screw conveyor operators properly. {

Y

* If this problem reoccurs, it is :
most EiEety due to coal quality. Operational

Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications

'

1. Excess Coarse i
2. Excess Fines  (See Appendix A ;
3. High Ash For Test Methods) |

4, High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become ‘
lodged between the screw conveyor and the casing surrounding it.
Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in between the screw conveyor and the casin
j surrounding it.

T
\—. High Ash - A high ash coal because it can have a high clay and high moisture |
9
|

content can become packed in between the screw conveyor and the casin

surrounding it. :
High Moisture - A high moisture coal especially if it has a high ash fines

content can accumuiate or pack in between the screw conveyor and the casmg

surrounding it.

FIG5-28n/1




JSACERL TR 97/14, Vol 2

E33

FIGURE 5-29: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feed Conveyor
(Screw Conveyor)

N |
Have you checked the speed of the screw? —-l Check and adijust the speed of screw to the proper setting.

7

Y
Mave you checked to see that fine damp coallis N __| Keep fine damp coal from packing betwaen the screw an
not packed in between the screw and the casing? the casing.

Ly

* |Have you checked for partial pluggage?

N » Check for foreign objects that may be atfecting coal flow from

the screw,
'Y
N
* |Have you checked for frozen coal? Check for and remove frozen coal.
N
Do you routinely inspect and maintain the screwN__ Perform routine inspections and maintenance to ensure that
' conveyor to ensure proper working condition the screw conveyor operates properly.
Y

* |f this problem reoccurs, it is .
most likely due to coal quality. Operational

Coal Quality

Compare Each of the Fellowing Ceal Quality

Characteristics with Contract Specifications.

i
¥

[ 1. Excess Coarse
I 2. Excess Fines  {See Appendix A
— | 3. High Ash For Test Methods)
4. High Moisture
1

Excess Coarse - Coarse coal particles and other foreign objects can become
lodged between the screw conveyor and the casing surrounding it.
Excess Fines - Fine coal because it can have a high clay and high moisture

|
|
‘ content can become packed in between the screw conveyor and the casing
‘ surrounding it. :

— High Ash - A high ash coal because it can have a high clay and high moisture |

| content can become packed in between the screw conveyor and the casing

‘ surrounding it. }

| High Moisture - A high moisture coal especially if it has a high ash fines ‘L
content can accumulate or pack in between the screw conveyor and the casing

i surrounding it. i
1 FIGS-29n/1
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FIGURE 5-30: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear In The Coal Feed Conveyor
(Bucket Conveyor)

Do you start the elevator with buckets empty Elevators should be started with buckets empty.

1

‘ Y
Do you stop the elevator after the buckets arg N
free of material?

Stop elevators only after the buckets are empty of coal.

Y
Are you feeding coal to the elevator at a uniforfil | Coal should be fed to elevator at a uniform rate within rated
rate within rated capacity? capacity.
Y . N — . 1
Inspeptccj::hams regula‘l(rh{ for wlear on the Iside bar inner fages, --
- X N wear indicates spracket misalignment -- loose pins, missing
Do you inspect chains regularly? cotters and roller wear. Such conditions should be corrdcted
immediately.
Y
! . N | Elevators should be cperated frequently to avoid freeziné and
Do you operate conveyor during prolonged take-ups should be loosened to subsequently avoid undle
shutdowns? tension on chains,
Y
N
Have you checked the belt for proper alignment?= Check the belt for proper alignment.
Y

Operational

Coal Quality

Compare Each of the Following Ceal Quality
Characteristics with Contract Specifications

'

1. Abrasion ‘
2. Relative Free Quartz (See Appendix A
3. High Ash For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact wiﬂ-l
the bucket conveyor. A highly abrasive coal can therefore wear awiay chain
joints and bucket linings. ‘
Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated
quartz particles in coal and is used to evaiuate a coal's abrasiveness,

High Ash - A high ash coal having a high impurities content -- clay, slate,
sand, quanz -- can wear away the chain joints and bucket linings.

|
I
!
; FIGE-30n/1
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FIGURE 5-31: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Bucket Conveyor)

* £ Have you chacked for fine damp coal accumulating Check to see that fine damp coal is not accumulating or
| or packing between the buckats and the belt} N packing between the buckets and the belt. Adjust bucke
' so as to provide spacing between bucket and belt.
'Y
* ‘ Have you checked for fine ¢oal or coarse N | Check for and remove any coal - coarse or fine - that have
j coal packing in buckets? become packed or lodged in the bucket.
L

WY

Are you feeding coal to the bucket at a uniformN _| Coal should be fed to bucket at a uniform rate within ratelri
| rate within rated capacity? _ capacity.

l
Y

! Have you checked to see that the buckets ard N
| securely fastened to belt or chain?

Y

Check to see that buckets are securely fastened to chain ]or belt.

- ) Check your automatic coal reclaim for pluggage i
Have you checked your automatic coal reclaim Mr_| NOTE: See figure 5-5 to identify the type of automatic coal |

: pluggage? reclalm system you have and follow the Operational Section
i Y of the corresponding logic diagram for pluggage. |
* If this problem reoccurs, it is Operational
most Iiﬁely due to coal quality. \ perationa

Coal Quality

Compare Each of the Following Coal Quaiity

Characteristics with Contract Specifications.

1
I
1. Excess Coarse
2. Excess Fines  {See Appendix A
3. High Ash For Test Methods)
4. High Moisture I
|

Excess Coarse - Coarse coal particles and other foreign objects can clog the
receiving hopper (boot) and can become wedged between the bucket and!beilt
causing trouble with attachment bolts. ‘

Excess Fines - Fine coal because it can have a high clay and high moisture !
content can clog the receiving hopper (boot) and accumulate or become packed

i between buckets and the belt resulting in prying the bucket from the beit.

‘ High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the receiving hopper (boct) and accumuiate or become packed
‘ between buckats and the belt resulting in prying the bucket from the belt.

High Moisture - A high moisture coa! especially if it has a high ash fines
content can clog the receiving hopper (boot) and accumulate or become packed

between buckets and the belt resulting in prying the bucket from the beilt. \ "
— 1G5-31n1
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FIGURE 5-32: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Coal Feed Conveyor
(Bucket Conveyor)

Have you checked for fine damp coal accumulating Check to see that fine damp coal is not accumulated or p%cking

* |or packing between the buckets and beit andfirrit# between the buckets and the belt and in buckets.
buckets? Adjust bucket so as to provide spacing between bucket gnd belt.
1 Y
Are you feeding coal to the buckets at a unifofmN __| Coal should be fed to buckets at a uniform rate within rated
rate within rated capacity? capacity.
i
t Y

Have you checked to see that the buckets arqg N
securely fastened to chain or beft?

™ Check to see that buckets are securely fastened to chainjor belt.

J

. Y
N

Have you checked the belt for proper alignmert?—= Check to see that the belt s in alignment with the idlers.

Y
Are you missing any buckets? N Inspect conveyor and replace any worn or missing bracths.

Y
* |f this Eroblem reoccurs, it is o . I

most likely due to coal quality. perationa

| Coal Quality

Cempare Each of the Follewing Coal Quality

Characteristics with Contract Specifications.
I

'
1. Excess Coarse i
2. Excess Fines | (See Appendix A
3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
receiving hopper (boot) and can become wedged between the bucket andibelt
causing trouble with attachment bolts.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the receiving hopper (boot) and accumulate or become piacked
between buckets and the belt resulting in prying the bucket from the belt.

High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the receiving hopper (boot} and accumulate or become packed
between buckets and the belt resulting in prying the bucket from the belt.

High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the receiving hopper (boot) and accumulate or become packed

between buckets and the belt resulting in prying the bucket from the beit. !
|

FIGS-32n11
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FIGURE 5-33: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
Erratic Feeding From The Coal Feed Conveyor
(Bucket Conveyor)

*

0

accumulating or packing between the bucke between the belt and the buckets. Adjust buckets to provide
! and the beit? spacing between the bucket and the belt.

I

[ Have you checked for fine damp coai N Check to see that fine damp coal is not accumulating oﬁaokmg

" ! Have you checked for fine or coarse coal pac.ké}!_> Check for fine or coarse material that may be packed in
in the buckets? the buckets.
Y
Are you feeding coal to the buckets at a unifdraN__| Coal should be fed to the buckets at a uniform rate within
rate within rated capacity? rated capacity.
LY
{ v .
Have you checked to see that the buckets are N _| Check to see that all buckets are secure. l
securely fastened? ]

v

* |If this problem reoccurs, it is I
most IiEer due to coal quality. Operatlonal
Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse L
2. Excess Fines l_(See Appendix A

3. High Ash For Test Methods)

4. High Moisture I

Excess Coarse - Coarse coal particles and other foreign objects can clog the

i receiving hopper (boot) and can become wedged between the bucket and | beit
causing trouble with aftachment bolts.

Excess Fines - Fine coal because it can have a high clay and high moisture

| content can clog the receiving hopper (boot} and accumulate or become packed

i between buckets and the belt resulting in prying the bucket from the beit.

High Ash - A high ash coal becausa it can have a high clay and high moisture
content can clog the receiving hopper (boot) and accumulate or become packed
between buckets and the belt resulting in prying the bucket from the belt,

High Moisture - A high moisture coal especially if it has a high ash fines
content can clcg the receiving hopper {hoot) and accumulate or become pgcked

\
} between buckets and the belt resulting in prying the bucket from the belt. |

FIG5-33n/1
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FIGURE 5-34: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Coal Feed Conveyor

(Redler Conveyor)
o N
Do you start the conveyor when it is empty? Conveyor should be empty when started.
I
- N
Do you stop the conveyor when it is ampty? Conveyor should be stopped only when empty.
Y Y
: L,gN | Where operation is seasonal or long shutdown perieds ogcur
Ey?u¥§§vfr$79rate the conveyor during prolonged empty equipment shouid be operated a while at regular
: intervals to keep all working parts turning freely.
Y
E N : .
; Have you checked the spaed of the redler? Check the speed and adjust to proper setting.
Y
Operational
Coal Quality

| Compare Each of the Following Coal Quality “

Characteristics with Contract Specifications.

'

i
1. Abrasion )
2. Relative Free Quartz L(See Appendix A !
3. High Ash W For Test Methods)

\

Abrasion - Abrasion is the sandpaper effect of particles moving in contact wit
the redler conveyor. A highly abrasive material can wear away chain
skeleton flights and links.

: Relative Free Quartz (RFQ) - The AFQ value represents the amount of segrega

i quartz particles in coal and is used to evaluate a coal's abrasiveness,

0

f=3

e

! High Ash - A high ash coal having a high impurities content -- clay, sfate,
i sand, quartz -- can wear away the chain, skeleton flight anc links.

FIGS-34n/1
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FIGURE 5-35: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Redler Conveyor)

[ Have you checked 1o see that fine damp coal .
* | has ngt become packed between the Sﬁebml N | Check to see that fine Qamp coal has not become packeiﬂ
| fights? F between the skeleton flights.

lY

1

Have you checked to see that coal is being ijl At a| Check to see that coal is being fed at a uniform rate withiT

uniform rate within rated capacity? rated capacity.

VY

Have you checked to see that coarse material -N | Check to see that coarse material -- rocks, wood, etc.-- have
rocks, wood, -- have not become lodged between | not become lodged between the duct or tube and the skeleton

the duct and the skeleton flight chain? | flight chain.
Y |
- I Check your automatic coal reclaim for pluggage.
Have you checked your automatic coal reclaitn Mr_| NOTE: See figure 5-5 to identify the type of autematic coal ‘
piuggage? reclaim system you have and follow the Operational Section of
{ ¥ the corresponding logic diagram for pluggage.
i
* |f this problem reoccurs, it is \ .
most liﬂely due to coal quality. } Operational
Coal Quality
L

Compare Each of the Foilowing Coal Quality ]

Charactaristics with Contract Specifications,

1. Excess Coarse '
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

]

Excess Coarse - Coarse coal particies and other foreign objects can clog the
receiving hopper (boot) and can become lodged between the skelston flight chain
and the duct. T

Excess Fines - Fine coal because it can have a high clay and high maisture
content can clog the receiving hopper (boot) and accumulate or become packed
between and around the skeleton flight, links, chain, and the duct.

High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the receiving hopper (boot) and accumulate or become packed
between and around the skeleton flight, links, chain, and the duct.

High Moisture - A high moisture coal especially if it has a high ash fines

content can clog the receiving hopper (boot) and accumulate or become packed

‘ between and around the skeleton flight, links, chain, and the duct.

FiG5-35nv/1
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FIGURE 5-36: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity In The Coal Feed Conveyor
(Redler Conveyor)

!

become packed in between the skeleton flights? ™ | wetween skeleton flights.

VY

Have you checked to see that coarse materﬁja%:i Check to see that coarse material -- rocks, wood, frozen goal --

» | Have you checked for fine damp coal that has N _|Chack to see that fine damp coal has not become pac%

* | rocks, wood, frozen coal - has not become lo .
between the duct and the skeleton flight? has not become lodged between the duct and the skeletan flights.

Y
Y
Have you chacked 1o see that coal is being fed bt g Check to see that coal is being fed at a uniform rate withiri rated
uniform rate within rated capacity? capacity.
'y
1
Have you checked the speed of the redler? N Check the speed and adjust to the propar setting.
Y
* If this problem reoccurs, it is .
most Iiﬁely due 1o coal quality. Operatlonal

s e D hn ————— S ——— —— — W —— — —— D feie e emm mw e -

Coal Quality

Compare Each of the Foliowing Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse |
2. Excess Fines _ {See Appendix A |

3. High Ash ’ For Test Methods)

4. High Moisture

\
| Excess Coarse - Coarse coal particles and other foreign objects can clog the
i [ receiving hopper (boot) and can become lodged between the skeleton flight chain
‘ and the duct.
Excess Fines - Fine coal because it can have a high clay and high moisture

‘ content can clog the receiving hopper (boot) and accumulate or become packed
between and around the skeleton flight, links, chain, and the duct.

High Ash - A high ash coai because it can have a high clay and high moisture :
content can clog the receiving happer (boot) and accumulate or become packed
between and around the skeleton flight, links, chain, and the duct.

High Moisture - A high moisture coal especially if it has a high ash fines
content can ¢log the receiving hopper (boot} and accumulate or cecome packed

between and areund the skeleton flight, links, chain, and the duct. i

FIGS5-36n/1
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FIGURE 5-37: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feed Conveyor
(Redler Conveyor)

Have you checked that fine damp coal has not N

become packed between the skeleton flights?

Check to see that fine damp coal has not become packa
between skeleton flights.

Iv

Have you checked to see that rocks, wood, lar
coal particles have not become lodged between—
the duct and the skeleton flights?

Check to see that rocks, wood, large coal particles

[+%

have not become lodged between duct and skeleton flights.

iy
¥

Have you checked to see that the coal is being N
fed at a uniform rate within rated capacity?

Check to see that coal is being fed at a uniform rate
within rated capacity.

Y

* |f this problem reoccurs, it is
most likely due to coal quality.

Operat

Compare Each of the Following Coal Quality
Characteristics with Caontract Specifications.

l

1. Excess Coarse
2. Excess Fines

' 3. High Ash

' 4, High Moisture

_(See Appendix A
For Test Methods)

and the duct.

Excess Coarse - Coarse coal particles and other foreign objects can clog the
receiving hopper (boot) and can become lodged between the skeleton flight chain

Excess Fines - Fine coal because it can have a high clay and high moisture

ional

B S e S T S S SR G G TEF SEED SR SEER e —

Coal Quality

i ' content can clog the receiving hopper (boot) and accumutate or become packed

: between and around the skeleton flight, links, chain, and the duct. |

: High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the receiving hopper {boot} and accumulate or become packed

between and around the skeleton {light, links, ¢hain, and the duct. |

High Moisture - A high moisture coal especially if it has a high ash fines

content can clog the receiving hopper (boot) and accumuiate or become packed
between and around the skeleton flight, links, chain, and the duct.

FIGS5-37rv/1
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FIGURE 5-38: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Chute)

coal, frozen coal or other foreign objects preve other foreign objects that may be preventing coal flow out of the

. Have you checked for large rocks, wood, pie¢es of| Remove any large rocks, wood, pieces of coal, frozen coal or any
coal flow out of the chute? chute.

Y

% |Have you checked for fine damp coal that may ive Remove any fine damp coal that may have accumulated or
accumulated or become packed in the chute become packed in the chute.

lv

- - Check your automatic coal reclaim for pluggage.

Have you checked your automatic coal reclain #8r_ | NOTE: See figure 5-5 to identify the type of automatic coal
pluggage? reclaim system you have and foflow the Operational Sectipn

v of the corresponding logic diagram for pluggage.

* |f this praoblem reaccurs, it is .
most liEer due to coal quality. Operational

S —— G G S S I D I L I I I I T I I I IR GhE G GEEE YD IS WD TEND IS I m  Smmn  ame

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

Y
1. Excess Coarse
2. Excess Fines _ (See Appendix A
3. High Ash For Test Methods)
4. High Moisture |

Excess Coarse - Coarse coal paricles and other foreign objects can clog the
chute discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the chute discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the chute discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the chute discharge opening.

FIGS-38n/1
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FIGURE 5-39: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM

For Insufficient Capacity In The Coal Feed Conveyor

(Chute)
* | Have you checked for ratholing? N Check for moist fine coal packed against the walls of the chute.
Y
* | Have you checked for partial pluggage? S::lC: uttooﬁf\ etr;ar:t uf:aerelgn objects are not slowing the flow of

Y

* | Have you checked for frozen coal?

out of the chute.

N | Check for frozen coal that may be slowing the flow of coﬁl

Y

{

* {f this Eroblem reoccurs, it is
most i

ely due to coal quality. Operational

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the

\ chute discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture

content can pack or accumulate along chute walls and clog the chutg
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along chute walls and clog the chute
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate alongs chute walis and clog the chu
discharge opening.

[+1]

Coal Quality

FIGS-38n/1
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FIGURE 5-40: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feed Conveyor
(Chute)

F

| Have you checked for damp fine coal that hag N
*  become packed along chute walls or at the
discharge end?

Check for fine damp coal that has accumulated along chute
walls or at the discharge end.

Y

=

Have you checked for rocks, wood, large coal
y 9 N rCheck for wood, rocks, large coal particles or other foreig

icl ther forei bjects that b
s;::rcui::g: Zo;fflz\ive;?onmoﬂj:Cc:utea’? may b8 objects that may be obstructing coal flow from the chute.

\ Y

* If this problem reoccurs, it is | .
most Iiﬁefy due to coal quality. } Operational

—---—-—-*———————I——_———---—“————
I

| Coal Quality

1
Compara Each of the Foliowing Coal Quality

Characteristics with Contract Specifications.

1
1. Excess Coarse ‘
2. Excess Fines ]“(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects ¢an clog the
chute discharge opening.

Excess Fines - Fine coal because it can have a high ciay and high moisture
content can pack or accumulate along chute walls and clog the chute
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
comntent can pack or accumulate along chute walls and clog the chute
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate alongs chute walls and clog the chute
discharge opening.

FIGS-40r/1
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FIGURE 5-41: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feeders
(Chute)

" Are there large rocks, wood, pieces of coal,

frozen coal or other foreign objects preventin Remove frozen coal or any foreign objects so coal flows —W

coal flow out of chute? ] freely from chute. |
Y
| Have you checked for pluggage in the coal | N | Check for pluggage in the bunker.
bunker? =1 NOTE: See Operational Section of Figure 5-44.
WY

Check for pluggage in the coal feed conveyor.

‘ Have you checked for pluggage in you coal feeld | NOTE: See figure 5-5 to identify the type of coal feed
iconveyor'? conveyor you have and follow the Operational Section of the
corresponding logic diagram for pluggage.

Y
. l Check for pluggage in the automatic coal reclaim.
Have you checked your automatic coal reclaim fr_| NOTE: See figure 5-5 to identify the type of coal feed
. pluggage? conveyor you have and follow the Operational Section of the

v corresponding logic diagram for pluggage.

s o - !
* If this problem recccurs, it is .
most liﬁely is due to coal quality. 1 Operational

Coal Quality

Compare Each of the Following Coal Quality

| Characteristics with Contract Specifications.

4, High Moisture

‘r
! 1
1, Excess Coarse ' |
2. Excess Fines \__(See Appendix A l
3. High Ash | For Test Methods) {
|
‘ |

Excess Coarse - Coarse coal particles and other foreign cbjects can clog the
chute discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
- content can clog the chute discharge opening. j

High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the chute discharge opening.

High Moisture - A high meisture coal especially if it has a high ash fines
content can clog the chute discharge opening.

FIGS-atn/1
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FIGURE 5-42: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity In the Coal Feeder
(Chutes)

« | Have you checked for fine damp ccal that has N _| Check for fine damp coal that has become packed along|the
become packed along the walls in the chute? walis of the chute.

Y

Have you checked for coarse material -- rocks, N _| Check for coarse material -- rocks, woad, frozen coal -- and

* wood, fro:en coal, -- that is obstructing flow flom | gther foreign objects that are obstructing flow from the chutes.
the chutte?

Y

* If this problem reoccurs, it is .
most Iiﬁely due to coal quality. Operational

s s e S e GRS SR D GEE W TEDE GERD S GINR Sk G G SR D MR AN GEeh g — e ——— — o= —

Coal Quality

3
Compare Each of the Foliowing Coal Quality

Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
chute discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can pack or accumulate along chute walls and clog the chute
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumuiate along chute walls and clog the chute
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate alongs chute walls and cleg the chute
discharge opening.

FIGS-42m2
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FIGURE 5-43: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feeder
(Chutes)

- Have you checked for wood, large rocks, piecedN _| Check for and remave any large rocks, wood, pieces of coal or

* i of coal, or foreign objects preventing coal flow any other foreign objects preventing coal flow out of the ¢hutes.
out of the chute?
Y

% |Have you checked for fine damp coal that may Check for and remove fine damp coal that may have packed
packed or accumulated in the chute? or accumulated in the chute.

Y

* |f this problem reoccurs, it is .
most Iiﬁely due to coal quality. Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines _{See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
chute discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can pack or accumulate along chute walls and clog the chutd
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along chute walls and clog the chute
discharge cpening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate alongs chute walls and clog the chute
discharge cpening.

FIG5-43ny2
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FIGURE 5-44: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Bunker

Are there large rocks, wood, pieces of coal,
frozen coal or cther foreign objects preventing N
coal flow from the bunker?

Y

Remove frozen coal or any foreign objects preventing coal
flow from the coal bunker.

' - Check your feed conveyor for pluggage.
Have you checked for pluggags in your coal fedd | NOTE: See figure 5-5 to identify the type of automatic cokl

conveyor? reclaim you have and follow the Operational Section of the
lY corresponding logic diagram for pluggage.
Have you checked your automatic coal reclaiim fgr | Check you automatic coal reclaim for pluggage.
pluggage? NOTE: See figure 57-5 to identify the type of automatic coal
reclaim you have and follow the Operational Section of the
‘ Y corresponding logic diagram for pluggage.

* If this probiem reoccurs, it is I :
most Iiﬁely due to coal quality. Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse ]
2. Excess Fines | (See Appendix A

5 3. High Ash For Test Methods)
; 4. High Meisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
bunker discharge opening.

i Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the bunker discharge opening. ;
High Ash - A high ash coal because it can have a high clay and high maisture :
content can clog the bunker discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the bunker discharge opening.

FIGS-qan/2
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FIGURE 5-45: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity In The Bunker

« | Have you checked for fine damp coal that haé N _| Remove fine damp material that has become packed aior'g the
become packed along the bunker walls? } walls of the bunker.

Y

Have you checked for coarse material -- rocks, N _| Remove any coarse material that may be obstructing flow from
* | wood, etc, -- or foreign objects that are obstructing | bunker.
; flow from the bunker?

Y

* [f this problem reoccurs, it is :
most IiEely due to coal quality. Operational

Coal Quality

Compare Each of the Fellowing Coat Quality

Characteristics with Contract Specifications.

Y
1. Excess Coarse
2. Excess Fines _{See Appendix A
3. High Ash For Test Methods)
% 4. High Moisture
|

Excess Coarse - Coarse coal particles and other foreign objects can clog the
bunker discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can pack or accumulate along bunker walls and clog the bunker
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along bunker walls and clog the bunker
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate along bunker walls and clog the bunker
discharge opening.

FIG5-45n/2



E50 USACERL TR 97/14, Vol

FIGURE 5-46: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Bunker

Have you checked for damp fine coal that ha N _| Check for fine coal that has accumulated or become packed
* | become packed along the Lunker walls? along the bunker walls.
Y
Have you checked for rocks, wood, or large ¢odil _| Check for rocks, wood, large coal particles or other foreign
* particies that may be obstructing coal flow? objects that may be obstructing coal flow from the bunker.

y

* |f this ﬂroblem reoccurs, it is ]
most likely due to coal quality. Operational

Coal Quality

Compare Each of the Foilowing Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
bunker discharge opening.

Excess Fines - Fine coal because it can have a high ¢lay and high moisture
content can pack or accurnulate along bunker walls and clog the bunker
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along bunker walils and clog the bunker
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate along bunker walls and clog the bunker
discharge opening.

FiGi5-46n/2



ISACERL TR 97/14, Vol 2

E51

FIGURE 5-47: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM

For Pluggage In The Coal Hopper

Does the hopper have a cut-off gate?

Check to see that the gate is completely opened and sec!ared.

IN

« | Have you checked for large rocks, wood, pie)ce;_\lof Check for and remove large rocks, wood, pieces of coai that
coal, that are preventing coal flow onto the grate’
T

are preventing coal flow onto the grate.

lY

Have you checked for pluggage in the coal

N

Check for pluggage In the coal feeder.

3

NOTE: See Operational Section of Figure 5-41.

feeder?
WY

Have you checked for piuggage in the coal

N [ Check for pluggage in the coal bunker.

bunker?

NOTE: See Operational Section of Figure 5-44.

i
}Y

Check for pluggage in the coal feed conveyor.

Have you checked for pluggage in you coal tedd _| NOTE: See figure 5-5 to identify the typs of coal feed

conveyor?

B

conveyor you have and follow the Operational Secticn of the
corresponding logic diagram for pluggage.

Check your automatic coal reclaim for pluggage. ‘

FHave you checked your automatic coal reclalm R{ NOTE: See figure 5-5 to identify the type of coal feed |

| pluggage?

Y

conveyor you have and follow the Operational Section ofithe

corresponding logic diagram for pluggage. i

* if this problem reoccurs, it is
most likely due to coal quality.

Operational

oL AL A S - S T T A W YA WA e s

\ Compare Each ct the Following Coai Quality

Characteristics with Contract Specifications.

|

1. Excess Coarse
2. Excess Fines

__{See Appendix A

3. High Ash
4. High Moisture

For Test Methods)

‘ Coal Quality

Excess Coarse - Coarse coal particles and other foreign objects can clog the

hopper discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture

content can clog the hopper discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture

content can clog the hopper discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines

content can ¢log the hopper discharge opening.

FIGS-470/2
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FIGURE 5-48: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
Insufficient Capacity In The Coal Hopper

' Have you checked the level of coal in the ho;% 2 | Check the level and fill the hopper with coal.

l

v
'

Y | Check to see that the cut-off gate has been opened completely
and is in a secure position.

Does the hopper have a cut-off gate?

vN
. | Have you checked for damp fine coal stickin tdN _| Check for fine damp coal sticking to the hopper walls
the hopper walls obstructing coai flow? obstructing coal flow.
' Y

jm ]

« | Have you checked for rocks, wood, or large codll _| Check for rocks, woad, large coal particles or other foreig
particles or foreign objects preventing coal flow? objects that may be preventing coal flow?

|v
* [f this problem reoccurs, it is i
most Iiﬁely due to coal quality. Operational
| Coal Quality
Compare Each of the Following Coal Quality
Characteristics with Contract Specifications,
1. Excess Coarse
2. Excess Fines __(See Appendix A
3. High Ash For Test Methods)
4. High Moisture
Excess Coarse - Coarse coal particles and other foreign objects can clog the
hopper discharge opening.
| Excess Fines - Fine coal because it can have a high clay and high moisture
2 content can pack or accumulate along hopper wall and clog the hopper

discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along hopper wall and ¢log the hopper
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate along hopper wall and clog the hopper
discharge opening.

FIGS-48n/2
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FIGURE 5-49: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Hopper

Have you checked for damp fine coal sticking t&4

Check for fine damp coal sticking to the hopperwalis. ‘

the hopper walls?
I

w*  Have you checked for rocks, woed, or large godil

particles or foreign objects?

Check for rocks, wood, large coal particles or other forei |n
objects that may be cbstructing coal flow. i

Y

is the hopper cut-off gate securely open?

Check to see that the hopper cut-off gate has been securbly
opened.

N

* |f this problem reoccurs, it is
most likely due to coal quality.

Operational

' Coal Quality

Compare Each of the Following Coal Quality
| Characteristics with Contract Specifications.

!
A

1. Excess Coarse
2. Excess Fines
3. High Ash

4, High Moisture

_ (See Appendix A
For Test Methods)

Excess Cearse - Coarse coal particles and other foreign objects can clog the
hopper discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture

content can pack or accumulate along hopper wall and clog the hopper

discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along hopper wall and clog the hopper
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate aleng hopper wall and clog the hopﬁ:er
discharge opening.

|

FIG5-48n/2
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FIGURE 5-50: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Pulverizing
(Pulverizer)

Have you checked the flow of coal out of the

hopper? N Check and adjust the flow of ceal to the pulverizer

I
Have you checked to ses if the pulverizeris | N ) Check and make any necessary adjustments to the
working properly and at the correct speed? pulverizer

Iy

Does the coal appear wet? Protect coal from rain, snow, etc. |

N

Operational

Coal Quality

Cormnpare Each of the Following Coal Guality
Characteristics with Contract Specifications

l

1. Grindability (See Appendix A
2. High Moisture ‘ For Test Methods)

Grindability - Grindability measures the ease of pulverization. If the
coal is very hard, it will result in insufficient pulverization

High Moisture - High moisture adversely affects both pulverizer performance and
the combustion process. The moisture produces agglomeration of the fines
in the pulverizing zone, and reduces pulverizer drying capacity. }

F1G5-50n/2
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FIGURE 5-51: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Excessive Pulverizing
(Pulverizer)

Have you checked to see if the pulverizeris | N _| Check and make any necessary adjustments to the
working properly and at the correct speed? pulverizer

Y

Operational

s e S Ty ek S s R s eseh ML D G SIID I I IS AEER S ewe A AL D A I W SEL Smn Gmn emn a=—

Coal Quality

¥
Compare Each of the Fallowing Coal Quality

Characteristics with Contract Specifications

;

1. Grindability (See Appendix A
2. Excess Fines For Test Methods)

3. Low Moisture

Grindability - Grindability measures the ease of pulverization. If the
coal is very soft it will result in excessive pulverization

Excess Fines - If there are excess fines, the coal will have an even greater
amount of excessively pulverized coal.

Low Moisture - Low moisture adversely affects both pulverizer performance and
the combustion process. A low moisture coal will pulverize much easier
than a high moisture coal.

FIGS-51rv2
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FIGURE 5-52: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Drying
(Pulverizer)

'Have you checked to see if the pulverizeris | N _| Check and make any necessary adjustments to the
!working properly and at the correct speed? pulverizer

Y

Have you checked to see if the coal drying/ N __| Check and make any necessary adjustments to the
transporting tans are working properly? fans.

Operational

Coal Quality

Compere Each of the Following Coal Quality

Characteristics with Contract Specifications

1

(See Appendix A

1. High Moist
igh Maisture For Test Methods)

— - High Moisture - High moisture coals take fonger to dry.

FIG5-52n/2
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FIGURE 5-53: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity And Inability To Meet Load
(Boiler)

Have you checked to see that the boiler is

operating at the excess air level recommended BY .. Check and adjust the air supply to the boiler.
the manufacturer?

Iy

Have you checked the FD fan speed, FD fan jnl#l__! Check and adjust FD fan dampers, FD fan inlet vanes an!:!
vanes and FD fan dampers? and FD fan speed for balancaed airflow.

I

Have you checked the ID fan inlst vanes, D fan N Check and adjust 1D fan iniet vanes, ID fan dampers and

dampers, and ID fan speed? ID fan speed to balance gas flow through chimney.
Y
i
Operational
Coal Quality

See next page for Coal Quality Section.

FIG5-53n/2
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FIGURE 5-53 (CONT’D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity And Inability To Meet Load

See operational section on previous page.

Operational

Coal Quality

Characteristics with Contract Spacifications

'

1. Low Heating Value
2. Low Volatile Matter
3. High Fixed Carbon
4, Excess Fine

5. Low Moisture

) Compare Each of the Following Coal Quality

(See Appendix A
For Test Methods})

Low Heating Value - If the coal is lower in heating value more will need to be
burned to meet demand which can lead to increase operation and maintenance of
sterage and handling equipment,

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coat.

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace high combustible losses can occur.

Excess Fines - Too many fines can cake (a%glomerate)
making it difficult to complete combustion.

Low Moisture - Dry coal can get entrained and carried out with the combustion
gases resulting in high combustion losses.

FIG5-53nb/2
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FIGURE 5-54: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Reduced Boiler Efficiency

| Have you checked to see that the boiler is

operating at the excess air level recommend
the manufacturers?

Y

Y

Check and adjust the air supply to the boiler.

Have you checked FD fan dampers, FD fan i
vanes and FD fan speed?

inspect and adjust FD fan dampers, FD fan inlet vanes, and

FD fan speed for balanced air flow.

I

through the cyclona?

Have you checked the velocity of the gas flow] N

Check and adjust the velocity of gas flow through the cyglone.

LY

Have you checked to see that fly ash reinjecti
lines are not plugged?

nN

Check and unplug any reinjection lines.

Y
fHave you checked |D fan dampers, ID fan inle#. N .| Inspect and adjust ID fan dampers, D fan inlet vanes, ID tan
jvanes and ID fan speed? i speed to balance gas flow through chimnay..
v Operational
Y Coal Quality

Compare Each of the Follewing Coal Quality
Characteristics with Contract Specifications

l

2. High Fixed Carbon

3. Excess

Fine

l 1. Low Voiatile Matter
|
i 4. Low Moisture

(See Appendix A
For Test Methods)

Low Voiatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal.

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace high combustible losses can oceur,

Excess Fines - Too many fines can cake (agglcmerate)
making it difficult to complete combustion.

Low Moisture - Dry coal can get entrained and carried out with the combustion
gases resulting in high combustion losses.

FIG5-54rv2
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FIGURE 5-55: PULVERIZED COAlL TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Burners

Have you chaecked the pulverizer for excessive N
Pulverizing? Check and adjust the pulverizer for proper puiverizing
iy
Have you checked the burner supply air? N _| Check and make any necessary adjustments tc assure
proper distribution of coal/air.

I

Have you checked for sufficient drying Y

of the pulverized coal?

Follow the operational section of figure 5-52 and check for
sufficient drying.

N

Operational

S G e G D I I IS N SEE WEIS 4N GIND GEED TENS W okl MR G D D D S WD YIRS fEms M Ghme Gmm  amm  emes

Coal Quality

Y

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

!

1. Excess Fines
2. High Moisture

|
l_(See Appendix A
| For Test Methods)

in the burners.

Excess Fines - If there are excess fines present coupled with high moisture
the coal will tend to agglomerate (cake) in the burners.

- High Moisture - High moisture adversely affects both puiverizer performance and
the combustion process. The high moisture results in agglomeration of tha fines

FIGS-55n/2
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FIGURE 5-56: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Burners

' Have you checked to see that the boiler is
operating at the excess air level recommended BV _| Check and make any necessary adjustments to the air supply.

the manufacturer?

VY

Have you checked the burner supply air]_N _| Check and adjust the burner air to assure proper distribution
of coal/air.

Operational

Coal Quality

Compare Each of the Foliowing Coal Quality
Characteristics with Contract Specifications

;

1. High Relative Free Quartz
2. Excess Fines (See Appendix A
3. Excess Coarse For Test Methods)

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of
segregated quartz particles in coal. The quarz particles
can impinge on the burners and eventually wear down the metal surface.
Excess Fines - Fine coal will eventually wear metal surfaces.
Excess Coarse - Coarse coal particles will eventually wear at burner.

FIGS-58n/2
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FIGURE 5-57: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of The Heat Transfer Surfaces
(Boiler Tubes and Water Walls)

Have you checked to see that the boiler is N ] ] K
opera)t"ing at the excess air levels as Check and adjust the air supply to the boiler.

recommended by the manufacturer?

Y

Have you checked FD fan dampers, FD fan if N | Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
vanes and FD fan speed? fan speed for baianced air flow.

Y

Operational

Coal Quality

Characteristics with Contract Specifications

|
i 1. High Chlorine
|
\
|

. Compare Each at the Faliowing Coal Guality

2. High Suffur (See Appendix A

3. High Ash For Test Methods)
4, Excess Fines

High Chlorine - Chiorine in the coal can react during the combustion process
and form & corrosive deposit on heat transfer surfaces.

High Sulfur - Suifur in the coal can react during the combustion process and
form a corrosive deposit on heat transfer surfaces.

High Ash - Ash high in sodium and potassium can react during the combustion
process to form a corrosive deposit on heat transfer surfaces.

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the
combustion process to form a corrosive deposit on heat transfer surfaces.

FIGS-57n2



JSACERL TR 97/14, Vol 2

E63

FIGURE 5-58: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Heat Transfer Surfaces
(Boiler Tubes and Water Walls)

Have you checked to see that the boiler is N ) ) -
operaﬁng at the excess air levels as Check and adjust the air supply to the boiler.
recommended by the manufacturer?
I
Y
1
Have you checked FD fan dampers, FD fan inied _| Inspect and adjust FD fan dampers, FD fan inlet vanes, a

vanes and D fan speed?

fan speed for balanced air flow.

nd FD

See next page for Coal Quality Section

Operational

Coal Quality

FIGE-5Bn/2
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FIGURE 5-58 (CONT’D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of Heat Transfer Surfaces
(Boiler Tubes and Water Walls)

See Operaticnai Section on previous page.

Operational

Coal Quality

Compare Each of the Following Coal Quality \
Characteristics with Contract Specifications

L J

1. High Relative Free Quartz

2. High Fly-Ash Erosivity :
3. High Ash (See Appendix A

4. Excess Fines For Test Methods)
5. Excess Coarse

High Reiative Free Quartz(RFQ) - The RFQ value represents the amount of
segregated quanz particles in coal. The quartz particles entrained in the fiye
gas can impinge on heat transfer surfaces eventually wearing away these
surfaces.

High Fly-Ash Erosivity - Coal ash in the form of fiy ash suspended in the

combustion gases can readily come in contact with heat transfer surfaces
‘ eventually wearing away these surfaces.

High Ash - Ash suspended in the combustion gases can readily come in contact
with heat transfer surfaces eventually wearing away these surfaces.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with heat transfer surfaces eventually wearing away these surfaces

Excess Coarse - Coarse coal particles suspended in the combustion gases can
readily come in contact with heat transfer surfaces eventually wearing away
the surface.

FIGS-58nb/2
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FIGURE 5-59: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Slagging Of Heat Transfer Surfaces
(Boiler Tubes and Water Walis)

Have you checked to see that the boiler is op erﬁin_
at the excess air level recommended by the Check and adjust the air supply to the boiler.
manufacturer? i

Y

Have you checked FD fan dampers, FD fan i Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
vanes, and FD fan speed? fan speed for balanced air flow.

iY

Are you operating sootblowers at cycles frequerﬁ'_. Increase sootblowing cycles.
enough to keep ash from building up?

K

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.
|
¥

I
!
|

1. Low Ash Fusion TemperatuL(See Appendix A
! \ For Test Methods)

} |

Low Ash Fusion Temperature- Coal with a low ash fusion temperature can !
accumulate on heat transfer surfaces for a sufficient time to become glastic
or liquid. The resulting deposit will be a coarse fused mass. Coal-ash slag
does not conduct heat readily and thus decreases the amount of heat reaching

wall tubes, lowering the quantity of steam produced. |

FIGS5-59N/2
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FIGURE 5-60: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Fouling Of Heat Transfer Surfaces
(Boiler Tubes and Water Walls)

Have You checked to see that the boiler is N
operating at the excess air level recommende

by the manufacturer?

Check and adjust the air supply to the boiler.

Y

T
Have you checked FD fan dampers, FD fan inlgt »| INspect and adjust FD fan dampers, FD fan inlet vanes, and FD
vanes, and FD fan speed? fan speed for balanced air flow.

ly

Are you operating sootblowers at cycles freq Increase sootblowing cycles
enough to keep ash from building up? '

Y

Operational

Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

\
Li

1. Low Ash Fusion TemperatuJe (See Appendix A

2. High Free Alkalies For Test Methods)

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can
accumulate on tube surfaces, insulating the metal so that not enough heat is
transfered to raise the stream temperature to design level,

High Free Alkalies - Alkalies, specifically sodium and potassium, join with
other elements in combinations that produce low ash fusion temperatures.

FiGS5-60N/2
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FIGURE 5-61: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity And Inability To Meet Load
(Forced Draft Fan)

Have you checked FD fan dampers, FD fan ir EetN Inspect and adjust FD fan dampers, FC fan inlet vanes, and

vanes, and FD fan speed?

FD fan speed to balance air flow.

Y

!
U -

¥

Compare Each of the Fallowing Coal Quality
Characteristics with Cantract Specifications.

;

| 1. High Moisture
2. High Ash

(See Appendix A

For Test Methods)

Operational

Coal Quality

High Moisture - Moisture impacts the airflow rate -- a coal quality factor
influencing fan capacity - indirectly via its impact on heat rate.

High Ash - Ash impacts the airflow rate -- a coal quality factor influencing fan
capacity -- indirectly via its impact on heat rate.

FIGS-B1n/Z
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FIGURE 5-62: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Smoking Around The Forced Draft Fan

Have you checked to see that the boiler is N ) ) )
} operating at the excess air levels as Check and adjust the air supply to the boiler.
! recommended by the manufacturer?
; Y
Have you checked FD fan dampers, FD fan N | Inspect and adjust FD fan dampers, FO fan inlet vanes,
inlet vanes and FD fan speed? and FD fan speed for balanced air flow.
|Y

Operational

| Coal Quality
Characteristics with Contract Specifications. ‘

i
1

Sy e o e el L IS N D IS G S G S

Campare Each of the Following Coal Quality

1. Low Fixed Carbon
2. High Volatile Matter
. 3 High Ash

| 4. High Moisture

{See Appendix A
For Test Methods)

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny
carbon particles leaving the flame can give rise to smoke.

High Volatile Matter - if the votatiles are heated very rapidly and are slow to
mix with oxygen, tiny carbon particles can leave the flame giving rise to smake,

High Ash - Ash particles carried along with the flue gas may contain some carbon
particles giving rise to smoke.

Low Moisture - Dry fine coal particles containing tiny unburned carbon
particles can get carried along with the flue gas giving rise to smoke.

FIGS-62n/2
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FIGURE 5-63: PULVERIZED

COAL TROUBLESHOOTING LOGIC DIAGRAM

For Insufficient Capacity And Inability To Meet Load
(Induced Draft Fan)

vanes, and ID fan speed?

Have you checked |D fan dampers, iD fan inlu_. Check and adjust ID fan dampers, |D fan Inlet vanes and 1D

fan speed to balance gas flow through chimney.

VY

through the cyclone dust collectors?

Have you checked the velocity of the gas flo N Check and adjust the velocity of the gas fiow through

the cyclone dust collectors.

Y

Have you checked fly-ash reinjection lines fon N

Check for flyash reinjection lines plugged.

pluggage?
Y
Operational
Coal Quality
Cornpare Each of the Foliowing Coal Quality ‘
Characteristics with Contract Specifications.
I
Y
;' :fg: rc’r:smre (See Appendix A
-RIgh A For Test Methods)
} High Moisture - Coal moisture has a significant impact on ID fan capacity since
| it adds directly to flow rate and decreases the averall density of the gas due
! to the low molecular weight of water vapor,

| High Ash - A high ash coal can impact the composition, temperature and pressure
of the gas entering the D fan.

FIG5-83n/2
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FIGURE 5-64: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of The Induced Draft Fan

Have you checked to see that the boiler is N : ’ )
operating at the excess air levels as Check and adjust the air supply to the boiler.

recommended by the manufacturer?

Y

¥

Heave you checked FD fans dampers, FD fan nm Inspect and adjust FD fan dampers, FD fan inlet vanes, and
vanes, and FD fan speed? FD fan speed to balance air flow.

Y

Operational

Coal Quality

4
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

i 1. High Chlorine
2. High Sulfur (See Appendix A

3, High Ash For Test Methods)
4. Excess Fines

High Chlorine - Chlorine in the coal can react during the combustion process
and form a corrosive deposit on the induced draft fan.

High Suifur - Sulfur in the coai can react during the combustion process and
form a corrosive deposit on the induced draft fan.

High Ash - Ash high in sodium and pctassium can react during the combustion
process to form a corrosive deposit on the induced draft fan.

Excess Fines - Fines high in ash -- scdium and potassium -- can react during the
combustion process to form a corrosive deposit on induced draft fan.

FI135-8a0/2
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FIGURE 5-65: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Smoking From The Induced Draft Fan

Have you checked to see that the boiler is N

operating at the excess air levels as
recommended by the manufacturer?

Ly

Check and adjust the air supply to the bailer.

vanes, and ID fan speed?

Have you checked D fan dampers, ID fan inlﬁ.ti_

fan speed to balance gas flow through chimney.

Check and adjust ID fan dampers, ID fan Inlet vanes and

D

LY

Have you checked FD fans dampers, FD fan niﬁ

vanes, and FD fan speed?

FD fan speed to balance air flow.

Inspect and adjust FD fan dampers, FD fan iniet vanes, af

.

Y

k.

Have you checked the velocity of the gas flow]_N

Adjust the velocity of the gas flow through the cyclone

through the cyclone dust collectors?

dust collectors.

i Y

Have you checked to see that fly ash reinjectipn N

lines are not plugged?

Check for plugged reinjection lines.

ly
|

Operational

l Coal Quality

See next page the Coal Quality Section.

FIGS-65ry2
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FIGURE 5-65 (CONT’D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Smoking From The Induced Draft Fan

See Operational Section on previous page.

Operational

Coal Quality

3
Campare Each of the Following Coal Quality

Characteristics with Contract Specifications,

Y
‘ 1. Low Fixed Carbon
. 2. High Volatile Matter (See Appendix A
3. High Ash For Test Methods)
4. High Moisture

Low Fixed Carbon - if the carbon in the coal is slow to react with oxygen, tiny
carbon particles leaving the flame can give rise to smoke.

High Volatiie Matter - if the volatiles are heated very rapidly and are slow to
mix with oxygen, tiny carbon particles can leave the flame giving rise to smoke.

High Ash - Ash particles carried along with the flue gas may contain some carban
particles giving rise to smoke.

Low Moisture - Dry fine coal particles containing tiny unburned carbon
particles can get carried along with the flue gas giving rise to smoke.

FIGS-85nb/2
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FIGURE 5-66: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Induced Draft Fan

Have you checked to see that the boiler is N

operating at the excess air levels as
recommended by the manufacturer?

I

Check and adjust the air supply to the boiler.

niN

Have you checked ID fan dampers, ID fan inle
vanes, and ID fan speed?

Check and adjust ID fan dampers, ID fan inlet vanes and
fan speed to balance gas flow through chimney.

D

v

Have you checked FD fans dampers, FD fan {n

i

vanes, and FD fan speed? "

FD fan speed to balance air flow,

Y

Inspect and adjust FO fan dampers, FD fan inlet vanes, atd

Have you checked the velocity of the gas flow] N
through the cyclone dust collectors?

dust collectors.

Adjust the velocity of the gas flow through the cyclone

LY

Have you checked to see that fly ash reinjection N

lines are not plugged?

Check for plugged reinjection lines.

[Y

See next page for the Coal Quality Section.

Operational

Coal Quality

FIGS-66ry2
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FIGURE 5-66 (CONTD): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Induced Draft Fan

See Operational Section on previous page.

Operational

Coal Quality

/

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

'

1. High Relative Free Qua

2. High Fly-Ash Erosivity )
3. High Ash (See Appendix A

4, Excess Fines For Test Methods)
5. Excess Coarse

High Relative Free Quartz{RFQ} - The RFQ value represents the amount of
segregated quartz particlas in coal. The quartz particles entrained in the flue
gas can impinge on the induced draft fan eventually wearing away the metal

surface.
High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
i combustion gases can readily come in contact with the induced draft fan
eventually wearing away the metal surface.

High Ash - Ash suspended in the combustion gases can readily come in contact
with induced draft fan eventually wearing away the metal surface.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with induced draft fan eventually wearing away the metal surface.

Excess Coarse - Coarse coal particles suspended in the combustion gases can
readily come in contact with the induced draft fan eventually wearing away
the metal surface.

FIGS-B6m/2
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FIGURE 5-67: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity And Inability To Meet Load
(Primary Air Fan)

Have you checked PA fan dampers, PA fan irletN Inspect and adjust PA fan dampers, PA fan inlet vanes, and
vanes, and PA fan speed? PA fan speed to balance air flow.

¥

Operational

e e B p—

Coal Quality

Cormnpare Each of the Following Coat Quality
Characteristics with Contract Specifications.

'

1. High Moisture

2. High Ash {See Appendix A

For Test Methods)

High Moisture - Moisture impacts the airflow rate -- a coal quality factor
influencing fan capacity -- indirectly via its impact on heat rate.

High Ash - Ash impacts the airflow rate -- a coal quality factor influencing fan
capacity -- indirectly via its impact on heat rate.

FiG5-eTry2
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FIGURE 5-68: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Smoking Around The Primary Air Fan

Have you checked to see that the boiler is N . ) ;
operating at the excess air levels as Check and adjust the air supply to the bciler. }
recommended by the manufacturer?

Y

1
Have you checked PA fan dampers, PA fan imiel | Inspect and adjust PA fan dampers, PA fan inlet vanes, and PA
vanes and PA fan speed? fan speed for balanced air flow.

Y

Operational

‘ Coal Quality

Cornpare Each of the Fallowing Coal Quality

Characteristics with Contract Specifications.

'
1. Low Fixed Carbon
2. High Volatile Matter
3. High Ash
4. High Moisture

(See Appendix A
For Test Methods)

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny
carbon particles leaving the flame can give rise to smoke.

High Volatile Matter - If the volatiles are heatad very rapidly and are slow to
mix with oxygen, tiny carbon particles can leave the flame giving rise to smoke.

High Ash - Ash particles carried along with the flue gas may contain some carbon
particles giving rise tc smoke.

Low Moisture - Dry fine coal particles containing tiny unburned carbon
particles can get carried along with the flue gas giving rise to smake.

FIG5-68n/2
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FIGURE 5-69: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout From The Particulate Removal System
(Baghouse)

N __| Clean bags periodically so as to maintain the maximum
pressure drop across the baghouse at the design point.

Do you clean the bags periodically?

Y

Have you checked 1D fan dampers, 1D fan iniet N Check and adjust D fan dampers, |D fan inlet vanes and
vanes, and ID fan speed? fan speed to balance gas flow through chimney.

I

Have you checked FD fans dampers, FD fan inig} Inspect and adjust FD fan dampers, FD fan inlet vanes, and

D

vanes, and FD fan speed? FD fan speed to balance air flow.
I
Have you checked to see that the boiler is N ) . '
operating at the excess air levels as Check and adjust the air supply to the boiler. —1
recommended by the manufacturer?
L
ly .
‘ J Operational
1 Coal Quality

See next page for the Coal Quality Section.

FIG5-69nv2
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FIGURE 5-69 (CONT’D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout From The Particulate Removal System
(Baghouse)

See Operational Section an previous page.

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. High Fixed Carbon
2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4. High Moisture

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can resu

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal.

Excess Fines - Too many fines can lead to high particulate loadings tecause they
are easily carried out of the furmace and high combustible losses because the
particulate loadings carry carbon out of the furnace.

High Moisture - The more moisture there is, the longer it takes for the coal to
heat to its ignition temperature, and therefore the harder it is to ignite
the coal.

t.

FIG5-69nb,/2
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FIGURE 5-70: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Excess Particulate Emissions From The Particulate Removal System
(Baghouse)

Do you clean the bags periodically?

Clean bags periodically so as to maintain the maximum
prassure drop across the baghouse at the design point.

Y

Have you checked iD fan dampers, 1D fan inl N Check and adjust ID fan dampers, 1D fan inlet vanes and ID
vanes, and D fan speed? fan speed to balance gas flow through chimney.

WY
Have you checked FO fans dampers, FD fan "'ﬁ Inspect and adjust FD fan dampers, FD fan inlet vanes, and
vanes, and FD fan speed? FD fan speed to balance air flow.

H

Ly

T
Have you checked to see that the boiler is N ) _ _
operating at the excess air levels as Check and adjust the air supply to the boiler.
recommended by the manufacturer?

Y Operational

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

'

1. Excess Finas
2. High Ash
3. Low Moisture

(See Appendix A
For Test Methods)

Excess Fines - Fine coal particles can become entrained in the flue gas and gat

carried out the chimney.

chimney.

High Ash - Ash can get entrained in the flue gas and get carried out the

Low Maisture - Dry fine coal particles can become entrained in the flue gas and

get carried out the chimnsy.

Coal Quality

FIGS-70ry2
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FIGURE 5-71: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Particulate Removal System

(Cyclone)
Have you checked to see that the boiler is N ) - .
operating at the excess air levels as Check and adjust the air supply to the boiler.
recommended by the manufacturer?
Y

| Have you checked FD fan dampers, FD fan in e | Inspect and adjust FD fan dampers, FD fan inlet vanes, and FO
i vanes and FD fan speed? fan speed for balanced air flow.

Y |

Have you checked ID fan dampers, |D fan inlﬁt N __|Ispect and adjust ID fan dampers, ID fan inlet vanes, 1D far

vanes, and ID fan speed? speed to balance gas flow through the chimney.

Iy

cH;\Ileec:l:rL’; checked the gas flow through the dushl Adjust the velocity of the gas flow through the dust collec%or.
? !

* Operational

Coal Quality

See next page for Coal Quality Section

FiG5-710/3
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FIGURE 5-71 (CONT’D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Particulate Removal System
(Cyclone)

See Operaticnal Section on previous page.

! Operational

l Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Centract Specifications.

'

1. High Fixed Carbon
2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4. High Moisture

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can result.

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal.

Excess Fines - Too many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses becalise the
particulate [oadings carry carbon out of the furnace.

High Moisture - The more moisture there is, the lenger it takes for the coal to

heat to its ignition temperature, and therefore the harder it is to ignite
the coal.

FIGS-71nb/3
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FIGURE 5-72: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erosion In The Particulate Removal System
(Cyclone)

Have you checked the gas flow through the ¢ Adjust the velocity of the gas flow through the cyclone
dust collector? dust collector,
Y

} Have you checked ID fan dampers, (D fan inl N __lispect and adjust ID fan dampers, ID fan inlet vanes, 1D fain
|vanes, and 1D fan speed? speed to balance gas flow through the chimney. l

by
Have you checked FD fan dampers, FD fan in
vanes and FD fan speed?

I

rHave you checked to see that the boiler is N
operating at the excess air levels as
recommendad by the manufacturer?

\Y Operational

oN__| Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD
fan speed for balanced air flow.

Check and adjust the air supply to the boiler.

v Coal Quality

See next page for Coal Quality Section

FIG&-T2ry3
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FIGURE 5-72 (CONT'D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erosion In The Particulate Removal System

(Cyclone)

See Operational Section on previous page.

Operational

— S S R L L S S G S N IR W D D SIS SR RS SIS I S S eamm e

]
L Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

l

1. High Relative Free Quartz

. 2. High Fly-Ash Erosivity )
| 3.High Ash : (See Appendix A

4. Excess Fines For Test Methods)

5, Excess Coarse
6. Low Moisture

High Relative Free Quartz(RFQ) - The RFQ value reprasents the amount of
segregated quartz particles in coal. The quartz partictes entrained in the flue

gas can impinge on the cyclone and eventually wearing away the metal surface.

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combustion gases can readily come in contact with the cyclone and eventually
wearing away the metal surface.

High Ash - Ash suspended in the combustion gases can readily come in contact
with cyclone eventually wearing away the metal surface.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with the cyclone eventually wearing away the metal surface.

Excess Coarse - Coarse coal particles suspended in the combustion gases can

readily come in contact with the cyclone eventually wearing away metal surfages.

Low Moisture - A very dry coal can become entrained in the combustion gases and
readily come in contact with the cyclone and wear away metal surfaces.

Coal Quality

FIG5-72nb/3



E84

USACERL TR 97/14, Vol £

FIGURE 5-73: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Excess Particulate Emissions From The Particulate Removal System

(Cyclone)

Have you checked the gas flow through the cycling Adjust the velocity of the gas flow through the cyclone
dust collector? dust collector,
Iy

Have you checked |D fan dampers, ID fan inl N __|Ispect and adjust ID fan dampers, ID fan inlet vanes, D fan
vanes, and ID fan speed? speed to balance gas flow through the chimney.

1Y

Have you checked FD fan dampers, FD fan iplel _| Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
vanes and FD fan speed? fan speed for balanced air flow,
I

Have you checked to see that the boiler is N ] ) i
ope(aﬁng at the excess air levels as Check and ad]ust the air supply to the boiler.
recommended by the manufacturer?

M I Operational

— emmy emme MM DU EEE S G SO A I GEED GEED vEER emme bk L S SN WS R R S SR I GEED  SEED WU W v b

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.
i
b

1. Excess Fines ]
2. High Ash {See Appendix A

i
3. Low Moisture For Test Methods) }

Excess Fines - Fine coal particles can become entrained in the flue gas and get
carried out the furnace.

(IR High Ash - If excessive, ash can get suspended in the combustion gasas and get
carried out the furnace.

Low Moisture - Dry fine coal particles can get suspended in the combustion gase
and get carried out the furnace.

FIG5-73n{3
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FIGURE 5-74: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Particulate Removal System

(Electrostatic Precipitator)

m
Z

Have you checked the gas velocity through th Check and adjust the gas velocity through the
precipitator? precipitator.

W

Have you checked the applied voltage acrosgt .| Gheck and adjust the applied voltage to the plates.
coilecting plates?
3

-
i Have you checked the corona?

Y

Have you checked ID fan dampers, ID fan inlet N __| Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fa!n
vanes, and iD fan speed? speed to balance gas flow through the chimney. 1

WY
Have you checked FD fan dampers, FD fan in el | Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
vanes and FD fan speed? fan speed for balanced air flow. ‘

I
iY

Have you checked to see that the boiler is N

operating at the excess air levels as
recommended by the manufacturer?

Y Operational

EE e wm e e G VS G D N MR D ewme LD ML SR M S s Seen S SEEL A S EER G S S S e e

' Coal Quality
See next page for Coal Quality Section.

Check the corona strength.

Check and adjust the air supply 1o the boiler.

FIGS-74n/3
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FIGURE 5-74 (CONT’D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Particulate Removal System
(Electrostatic Precipitator)

See Operational Section on previous page.

Operational

Coal Quality

Characteristics with Contract Specifications.

1. High Fixed Carbon
2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4. High Moisture

l Compare Each of the Following Coal Quality

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can resy

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal.

Excess Fines - Too many fines can lead to high particuiate loadings because they
are easily carried out of the furmace and high combustible losses becalse the
particulate loadings carry carbon out of the furnace.

High Moisture - The more meisture there is, the longer it takes for the coai to
heat to its ignition temperature, and therefore the harder it is to ignite
the ceal.

t.

FIGS-7anky3
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FIGURE 5-75: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Particulate Removal System

(Electrostatic Precipitator)

Have you checked the gas velocity through th N .| Check and adjust the gas velocity through the
precipitator? precipitator.

WY

o

Have you checked the applied voltage across tf¥ | Gheck and adjust the applied voltage to the plates.
collecting plates?
I

Have you checked the corona?

WY

Have you checked ID fan dampers, ID fan intet_ N __| Ispect and adjust ID fan dampers, ID fan inlet vanes, ID f%n
vanes, and {D fan speed? speed to balance gas flow through the chimney. |

lv

Check the corona strength,

[ Have you checked FD fan dampers, FD fan inlel | Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
‘ vanes and FD fan speed? fan speed for balanced air flow.

VY
} Have you checked to see that the boiler is N

Check and adjust the air supply to the boiler.

\ operating at the excess air levels as
| recommended by the manufacturer?

| Y Operational

— em —— . LA, N S I T S S GEam S e e— T S I I S SR G G T N S S e ke w—

Coal Quality
See next page for Coat Quality Section.

FIGS-TSn/3
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FIGURE 5-75 (CONT’D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Particulate Removal System
(Electrostatic Precipitator)

See Operational Section on previous page.

Operational

Coal Quality

;

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

l

1. High Relative Free Quartk
2. High Fly-Ash Erosivity

3. High Ash

4. Excess Fines

5. Excess Coarse

6. Low Moisture

(See Appendix A
For Test Methods)

High Relative Free Quartz{RFQ) - The RFQ value represents the amount of
segregated quartz particles in coal. The quartz particles entrained in the flue
gas can impinge on and eventually wearing away the metal surface.

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combustion gases can readily come in contact with and eventually
wearing away the metal surface.

L - High Ash - Ash suspended in the combustion gases can readily coms in contact
with eventually wearing away the metal surface.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with and eventually wearing away the metal surface.

Excess Coarse - Coarse coal particles suspended in the combustion gases can
readily come in contact with and eventuaily wearing away metal surfaces.

Low Moisture - A very dry coal can become entrained in the combustion gases and
readily come in contact with and wear away metal surfaces.

FIGS-75nb/3
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FIGURE 5-76: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Excess Particulate Emissions From The Particulate Removal System

(Electrostatic Precipitator)

\[ Have you checked the gas velocity through the N .| Check and adjust the gas velocity through the
i precipitator? precipitator.

Y
1

Have you checked the applied voltage across i | Gheck and adjust the applied voltage to the plates.
collecting plates?

|
1N

Have you checked the corona?

I

Have you checked ID fan dampers, ID fan inlgt N _| Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fén
vanes, and ID fan speed? speed to balance gas flow through the chimney.

Check the corona strength.

T
*Y
| Have you checked FD fan dampers, FD fan iniel | Inspect and adjust FD fan dampers, FO fan inlet vanes, apd FD
i vanes and FD fan speed? fan speed for balanced air flow.
4y
Have you checked to see that the boiler is N

operating at the excess air levels as Check and adjust the air supply to the boiler.

recommended by the manufacturer?
T
Y Operational

' Coal Quality
See next page for Coal Quality Section.

FIG5-76n/3
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FIGURE 5-76 (CONT’D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Excess Particulate Emissions From The Particulate Removal System

(Electrostatic Precipitator)

See previous page for Operational Section.

Operational

— ats omn oms o GES T EEe wms LS SIS S G I S TR R HmS AMGs WEES I GEEE SED EEe  wmer S S S dmAE e S—

Coal Quality

Campare Each of the Following Coal Quality
Characteristics with Contract Specifications.

l

1
1. Fly Ash Resistivity

2. High Ash .
3. Low Sulfur (See Appendix A
4. Excess Fines For Test Methods)

8. Low Moisture

Fly Ash Resistivity - Tha resistivity of the fly ash is the key parameter which
limits the applied voltage and hence the collection efficiency for a given
precipitator design and operating configuration.

High Ash - If excessive, ash can get suspended in the combustion gases and get
carried out the furnace. A high calcium content in the ash reduces the
effective sulfur trioxide concentration, thereby decreasing precipitator
performance. Sulfur tricxide is impertant in the resistivity mechanism because
water molecules in combination with suifur trioxide ars absorbed on the|surface
of the ash particles and form a conductive film, shich decrease resistivity.

Low Sulfur - Ash from coals low in sulfur is more difficult to precipitate than
ash from higher sulfur coals.

Excess Fines - Fine coal particles can become entrained in the flue gas and get
carried out the furnace.

Low Moisture - Dry fine coal particles can get suspended in the combustion gases
and get carried out the furnace.

i

i

FIG3-76nb/3
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FIGURE 5-77: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Fly-Ash Recycle

Have you checked ID fan dampers, 1D fan ini N | Check and adjust 1D fan dampers, 1D fan Inlet vanas an D
vanes, and ID fan speed? fan speed to balance gas flow through chimney.

WY

Have you checked the velocity of the gas flow,_N__| Adjust the velocity of the gas flow through the cycione

ithrough the cyclone dust collectors? dust collectors.
Y
| Have you checked to see that the boiler is N - ) )
| operating at the excess air levels as Check and adjust the air supply to the boiler.
| recommended by the manufacturer?
‘ |
‘,Y
[ Have you checked FD fans dampers, FD fan nl% ’ Inspect and adjust FD fan dampers, FD fan inlet vanes, and
:vanes, and FD fan speed? — FD fan speed to balance air flow.
Y .
‘ | Operational
IR D S S S S S S— S— — —““m—}————_————-——“——
l Coal Quality

See next page the Coal Quality Section.

FIGS-77rv3
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FIGURE 5-77 (CONT’D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Fly-Ash Recycle

See Operational Section on previous page.

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. High Fixed Carbon
2. Low Volatile Matter {See Appendix A

3. Excess Fines For Test Methods)
4. High Moisture

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can resu

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low

in volatile matter will not produce enough heat to ignite the coal.

Excess Fines - Too many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses because the
particulate loadings carry carbon out of the furnace.

High Maoisture - The more moisture there is, the longer it takes for the ceal to
heat to its ighition temperature, and therefore the harder it is to ignite
the coal.

t.

FIG5-77rb3
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FIGURE 5-78: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Ash Hopper/Pit

Have you checked to see that the boiler is
operating at the excess air levels as
recommended by the manufacturar?

Check and adjust the air supply to the boiler.

Y

r

vanes and FD fan speed?

fan speed for balanced air flow.

Have you checked FD fan dampers, FD fan ipleN _| Inspact and adjust FD fan dampers, FD fan inlet vanes, and FD

Y

Operational
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Campare Each of the Fellowing Ceal Quality
Characteristics with Contract Specifications.

'

1. High Fixed Caibon
2. Low Volatile Matter (See Appendix A

! 3. Excess Fines For Test Methods)
4. High Moisture

Coal Quality

the coal.

]
|
| High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
|

in the furnace tc react with the carbon high combustible losses can resit.
Low Voatile Matter - Because the volatiles heip to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal.
Excess Fines - Too many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses becalse the
particulate loadings carry carbon out of the furnace.
High Moisture - The more moisture there is, the longer it takes for the coal to
heat to its ignition temperature, and therefore the harder it is to ignite

FIG5-78n/3
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FIGURE 5-79: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of The Stack/Chimney

Have you checked to see that the boiler is N
operating at the excess air levels as
recommended by the manufacturer?

Check and adjust the air supply to the boiler.

Y
Have you checked FD fan dampers, FD fan inlel | Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
vanes and FD fan speed? fan speed for balanced air flow,
N -
Operational
Y Coal Quality

Characteristics with Contract Specifications.

1. High Chlorine
2. High Sulfur (See Appendix A

| 3.High Ash For Test Methods)
4. Excess Fines

\ Compare Each of the Following Coal Quality

High Chlorine - Chlorine in the coal can react during the combustion process
and form a corrosive deposit on the stack/chimney.

High Suifur - Sulfur in the coal can react during the combustion process and
form a corrosive deposit on the stack/chimney.

High Ash - Ash high in sodium and potassium can react during the combustion
process to form a corrosive deposit on the stack/chimney.

Excess Fines - Fines high in ash -- sedium and potassium -- can react during the
combustion process to form a corrosive deposit on stack/chimney.

FIG5-78n/3
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FIGURE 5-80: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Stack/Chimney

Have you checked to see that fly ash reinjectionN Check for plugged fiy ash reinjection lines.
lines are not plugged?

N

Have you checked ID fan dampers, ID fan inl L N Check and adjust ID fan dampers, ID fan inlet vanes and
vanas, and ID fan speed? fan speed to balance gas flow through chimney.

Iy

Have you checked to ses that the boiler is

N : . .
operating at the excess air lavels as 4-' Check and adjust the air supply to the bailer.
recommended by the manufacturer?

iY

D

Have you checked FD fans dampers, FD fan nlﬂ Inspect and adjust FD fan dampers, FD fan inlet vanes, and
vanes, and FD fan speed? FD fan speed to balance air flow.

Y

Operational

Coal Quality
See next page for Coal Quality Section.

FIG5-80ry3
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FIGURE 5-80 (CONT’D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Stack/Chimney

See Operational Section on previous page.

Operational

Coal Quality

Compare Eact of the Foliowing Coal Quality
Characteristics with Contract Specifications.

l

: ]

! 1. High Fixed Carbon
2. Low Volatile Matter (See Appendix A
3. Excess Fines For Test Methods)
4. High Moisture

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen

in the furnace to react with the carlbon high combustible losses can resu
! Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
1\ in volatile matter will not produce enough heat to ignite the coal.

‘ Excess Fines - Too many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses because the
particulate loadings carry carbon out of the furnace.

High Moisture - The more moisture there is, the longer it takes for the coal to

heat to its ignition temperature, and thersfors the harder it is to ignite
the coal.

1.

FIG5-80nb/3
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FIGURE 5-81: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM

For Smoking

Have you checked to see that the beiler is N
operating at the excess air leveis as
recommended by the manufacturer?

From Stack/Chimney

Check and adjust the air supply to the boiter.

Y

Have you checked FD fans dampers, FD fan |ni
vanes, and FD fan speed?

Inspect and adjust FD fan dampers, FD fan inlet vanes, a
| FD fan speed to balance air flow.

Fd

|
Y

| Have you checked the velocity of gas flow throutsh

‘the cyclone dust collector?

Check and adjust velocity of gas flow through eyclone.

|y
'

lines

Have you checked to see that fly ash reinjectt

are not plugged?

onN__| Check and adjust the fly ash reinjection lines and if plugged

they should be rodded cpen.

I

|
| Have

N
you checked ID fan dampers, ID fan intet " .

i vanes, and ID fan speed?

Check and adjust ID fan dampers, ID fan inlet vanes anci D

fan speed to balance gas flow through chimney.

P
{

Operational

— e ——————— — —— T —— — — —— d— o — w— - ——— w— v—

'

See next page for Coal Quality Section.

Coal Quality

FIGS-81n/3
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FIGURE 5-81 (CONT’D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Smoking From Stack/Chimney

See Operational Section on previous page.

Operational

Coal Quality

Compare Each of the Foilowing Coal Quality

Characteristics with Contract Spacifications.

]

1. Low Fixed Carbon
2. High Volatile Matter
3. High Ash

4. High Moisture

(See Appendix A
For Test Methods)

Low Fixed Carbon - If the carben in the coal is slow to react with oxygen, tiny
carbon particles leaving the flame can give rise to smoke.

High Volatile Matter - If the volatiles are heated very rapidly and are slow to
mix with oxygen, tiny carbon particies can leave the flame giving rise to smake.

High Ash - Ash particles carried along with the flue gas may contain some carbon
particles giving rise to smoke.

Low Moisture - Dry fine coal particles containing tiny unburned carbon
particles can get carried along with the flue gas giving rise to smoke.

FIG5-81nb/3
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FIGURE 5-82: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Diagnosing Excess Particulate Emissions From The Stack/Chimney

the cyclone dust collector?

Have you checked the velocity of gas flow throuth

Check and adjust velocity of gas flow through cyclone.

Y

T

iines are not plugged?

Have you checked to see that fly ash reinjectionN

Check and adjust the fly ash reinjection lines and if plugg

they should be rodded open.

LY
Have you checiked |D fan dampers, |10 fan inlet N Check and adjust ID fan dampers, ID fan inlet vanes and
vanes, and [D fan speed? fan speed to balance gas flow through chimney.

ly

L]
Have you checked to see that the boiler is N

operating at the excess air leveis as
recommended by the manufacturer?

",Y

Check and adjust the air supply to the boiler.

i Have you checked FD fans dampers, FD fan
ivanes, and FD fan speed?

jed

D

Inspect and adjust FD fan dampers, FD fan inlet vanes,?nd

FD fan speed to balance air flow. |

N

|

‘ Operational

- SR D L S S I I D D e S T S e . GRS S D S S N e e G e —— o e m—

¥

See next page for Coal Quality Section.

) Coal Quality

FIG5-82rva
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FIGURE 5-82 (CONT’D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For Diagnosing Excess Particulate Emissions From The Stack/Chimney

See Operational Section on previous page.

Operational

Coal Quality

Compare Each of the Foilowing Coal Quality

Characteristics with Contract Specifications.

;

1. Excess Fines ‘
2. High Ash {See Appendix A

3. Low Moisture For Test METhOdS)

Excess Fines - Fine coal particles can become entrained in the flue gas and get
carried out the furnace.

High Ash - If excessive, ash can get suspended in the combustion gases and get
carried out the furnace.

Low Moisture - Dry fine coal particles can get suspended in the combustion gases
and get carried out the furnace.

FIG5-82nb/3
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FIGURE 5-83: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM
For SQ, Emissions From The Stack/Chimney

Have you checked the velocity of gas flow throutih : .
the cyclone dust collector? Check and adjust velocity of gas flow through cyclone.

I

LY
. AJ
IHave you checked to see that fly ash reinjactionN | Check and adjust the fly ash reinjecticn lines and if plugged
ilines are not plugged? they should be rodded open.

|

1Y

D

[
Have you checked 1D fan dampers, D fan inl
| vanes, and ID fan speed?

T
|y
A

N Check and adjust ID fan dampers, ID fan inlet vanes and
fan speed to balance gas fiow through chimney.

i Have you checked to see that the boiler is N . )
: operating at the excess air levels as Check and adjust the air supply to the boiler.
‘ recommended by the manufacturer?

ﬁ Have you checked FD fans dampers, FD fan nl% Inspect and adjust FD fan dampers, FD fan inlet vanes, a‘ d
| vanes, and FD fan speed? FD fan speed to balance air flow.

¥ Operational
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l Coal Quality
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications,

|
Li

(See Appendix A

1. High Sulfur
For Test Methods)

High Sulfur - Sulfur dioxide (SO2) is a gaseous emission formed from the
combustion of sulfur in the coal,

FIG5-83n/2






