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Appendix D: Top-Feed Static Grate Stoker-
Fired Boiler System Descriptions and
Troubleshooting Diagrams

This TSG Appendix deals with identifying and solving potential coal quality-related
problems that may be encountered in the top feed static grate stoker-fired boiler
system. A general description of the system is included, but is limited to describing
the system currently operating at the Fliegerhorst Heating Plant, manufactured by
Kewanee Boilers of the United States, and at the Baumholder Heating Plant manu-
factured by Robey of Lincoln Ltd., West Germany.

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
terminology and laboratory procedures.
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D1 System Description
D1.1 The Fliegerhorst Heating Plant

The Fliegerhorst Heating Plant consists of four identical units manufactured by
Kewanee Boilers in the United States. The recorded thermal design of each boiler
is approximately 5.86 MW, with a total plant capacity of 23.45 MW. The units are
three-pass, fire-tube, wet back boilers with an allowable working pressure of 10 bars
(145 psig).

Delivered coal is normally unloaded directly into a hydraulically activated, tilting
Kipp bunker for direct feed to the boiler day bunkers or, alternately, to adjacent
garage-type coal storage enclosures. The coal storage facilities consist of six
enclosed but open-front sectionalized garage bins, with an aggregate capacity of
approximately 800 metric tons. It is possible to by-pass the tilting Kipp bunker and
pneumatically convey coal from the garage bins to the boiler day bunkers. Coal is
unloaded with moveable, inclined, vibratory conveyors and flexible hose connections
to the pneumatic conveying system.

Coal stored in the Kipp bunker is pneumatically conveyed to two 6-ton/day bunkers
located above each boiler. Coal is withdrawn from the bottom of a day bunker with
a speed-controlled auger, is pneumatically conveyed to a cyclone separator on top of
the boiler, and then is fed to a fixed grate via an integral drop tube and a cast iron
cone, which distributes the coal onto a stationary grate. As the coal level in 1-day
bunker drops, a level probe is activated to switch to the reserve bunker and refill the
now-empty bunker. Alternate filling and emptying of the bunkers is carried out
under automatic control. The coal feed rate is controlled automatically to respond
to firing-rate changes by:

. preadjusting the variable-speed feed augers from the day bunkers
. automatically activating the pneumatic conveying system supplying coal to the
cyclone separator.

The control variable is boiler steam operating pressure.

Ash is removed from the boiler hearth by manual hand-ranking. The ash is raked
into standard ash dollies at the front of each boiler and is manually wheeled outside
the building, where it is dumped onto the ground for truck disposal. Ash-removal
procedures involve a systematic shutdown of the forced-air and coal-feed systems
prior to opening the hearth door.
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A forced-draft fan mounted on the front and top of each boiler supplies both primary
and secondary combustion air. Control dampers regulate the split, with secondary
air passing down the outside of the coal feed drop tube and primary air moving
through a wind box and the underside of the hearth grates. The boilers are operated
under positive pressure (about 0.25 to 0.30 psig). The boilers as presently installed
do not have any means of adjusting the amount of excess air provided to the boilers
for combustion. The amount of excess air is pre-set by the size of the orifice plate
through which the air is supplied.

Flue gas is withdrawn from the combustion chambers and passes through a multi-
cyclone dust collector (one for each boiler). Flyash and grit collected in the multi-
cyclone units are screw conveyed into dedicated pneumatic conveyors for reinjection
into the combustion chambers of individual boilers. Flue gas is withdrawn from the
multi-cyclone dust collectors by induced draft fans and discharged to the atmosphere
through individual boiler chimney stacks. The induced-draft fans supply the energy
necessary for operating the multi-cyclone dust collectors.

D1.2 The Baumholder Heating Plant

The Baumholder Heating Plant consists of four identical 5.814 MW units manufac-
tured by Robey of Lincoln Ltd. The total plant capacity is 23.256 MW. The units are
three-pass, combined flame/smoke-tube wet-back boilers with an allowable working
pressure of 10 bars (145 psig).

Coal is delivered into the coal yard by train and is tipped from a coal hopper in the
yard, conveyed to the roof of the heating plant by a vertical chain-conveyor system,
and dropped into a horizontal chain-conveyor system that moves the coal into day
bunkers. The capacity of each day bunker is 325 metric tons, sufficient for 7
operating days at full load. There is a coal-weighing system at the intersection of
the vertical and horizontal conveyors.

Coal is moved from each day bunker by a screw conveyor and pneumatic conveyor
system (controlled in accordance with the desired boiler load) through the steam and
water area of the system to the center of the fixed grate of each boiler, where the
distributor mechanism feeds coal evenly throughout the grate.

Ash is removed from the boiler hearths manually into a filling bin, from which it is
passed through a slag breaker for size reduction. The ash is then moved via a
bucket wheel sluice into an ash bunker.
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Primary air is directed to the underside of the grate by a blower located on one side
of the boiler. Secondary air is introduced into the coal-feed conveyor and directed
downward onto the grate, thus developing a slight overpressure within the furnace.
Regulation of primary and secondary air is accomplished through an automatic
control system on the blowers.

The flue gases are passed through a cyclone dust collector and then into the stack
via an induced-draft fan and breeching system. The fine particulates separated in
the dust collector are returned to the furnace by means of a pneumatic conveying
system.

D2 Block Flow Diagram

The stoker-fired boiler system has been divided into 15 specific subsystems or
components (the performance of which can be significantly impacted by coal quality)
sequentially arranged to show:

*  coal flow through the coal handling equipment

*  flue gas flow through the boiler/components, flyash recycle, the induced draft
fan, and chimney/stack

¢  ash discharge to the ash dollies.

These specific components are identified in Figure 4-1. The first five 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 cyclone separator. It includes equipment that, depending on
plant design, may include:

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

*  coal feed conveyors such as belt conveyors, screw conveyors, bucket conveyors,
redler conveyors, pneumatic conveyors, and chutes

. components that store the coal such as bunkers and hoppers

*  the cyclone separator that distributes the coal onto the grate.

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:
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Figure 4-1. Top feed static grate stoker-fired boiler system components block flow diagram.

* forced draft fan

. grates——specifically stationary

s  refractory surfaces

. heat transfer surfaces (boiler tubes, water walls and baffle).

The next two blocks represent the flyash recycle and the particle removal sub-
system. Three particulate removal options separately or in combination will be con-
sidered: cyclones, electrostatic precipitators, and baghouses.

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

*  forced draft (FD) fans, which supply undergrate air
¢  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.
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D3 Troubleshooting Logic
The component/symptom guide table (Figure 4-2) serves to identify:

*  Typical symptoms (problems) that may be encountered in top-feed static grate
stoker-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 logic diagrams.

The remainder of this Appendix consists of 53 logic diagrams, arranged by
component and by all the symptoms that can affect that component.
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Figure 4-2. Top feed static grate stoker—component symptom guide (part 1).
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Figure 4-2. Top feed static grate stoker—component symptom guide (part 2).
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FIGURE 4-3: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
for Pluggage In The Coal Bunker

Have you checked for largs rocks, coal, piacles Check for and remove any large rocks, coal, pieces of wged,

* | of wood, frozen coal or other foreign objects| N _| frozen coal or other foreign ogjects preventing coal flow ffom
that may be praventing coal fiow from the bunker? | bunker.

Y
Have you checked for fine damp coal that hag N Chack for fine damp coal that has settled or become padked
* | packed near discharge opening and preventihg near discharge opening preventing coal flow.
coal flow?
Y

* If this problem recccurs, it is i
most IiEer due 10 coal quality. ‘ Operational

l Coal Quality

Compare Each of the Following 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 particles and cther foreign objects can clog the
bunker discharge opening.

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 moisture
content can clog the bunker discharge opening.

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

FiG4-an/



USACERL TR 97/14, Vol 2

D9

FIGURE 4-4: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Coal Bunker

» | Have you checked for fine damp coal that hag N | Remove fine damp material that has become packed along tha
become packed along the bunker walls? walls of the bunker.

Y

Have you checked for coarse materiaf -- rockg, N | Remove any coarse material that may be obstructing flow from
* | wood, ete, - or foreign objects that are obstriicting | bunker.

flow from the bunker?

Y

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

Coal Quality

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

L)
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 buriker
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.

FiG4-ar/1
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FIGURE 4-5: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Erratic Feeding From The Coal Bunker

Have you checked for damp fine coal that has N [ Check for fine coal that has accumulated or become packed

* | become packed along the bunker walis? aiong the bunker walls.
Y
Have you checked for rocks, wood, or large ¢odll _| Check for rocks, wood, large coal particles or other foreign
* particles that may be obstructing coal flow? objects that may be obstructing coal flow from the bunker,
Y
*If this.ﬁroblem reoccurs, it is .
most likely due to coal quality. Operational
Coal Quality

Compare Each of the Fallowing Coal Quaiity
Characterigtics 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 cther foreign objects can clog the
bunker discharge opening.

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

FlG4a-5n/1
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FIGURE 4-6: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Excess Wear Of The Automatic Coal Reclaim

{Screw Feeder)

* 'Have you checked to see that fine damp coal|is Ng;
packed in between the screw and the casing

Chsck to see that fine damp coal has not become packed
in between the screw and the casing.

WY

Have you checked the speed at which the sclevhis
turning (rotating)?

Check and adjust the speed at which the screw
is turning (rotating).

Y

Do you routinely inspect and maintain the screwiN _|
auger to ensure its proper working condition?

Inspect screw conveyor routinely.

¥

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

Operational

Coal Quality

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

'

1. Abrasion

3. High Ash

2. Relative Free Quartz

(See Appendix A
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 Quartz (RFQ) -

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 feeder.

The RFQ value represents the amount of segregated

FIG4-8rv1
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FIGURE 4-7: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Automatic Coal Reclaim

(Screw Feeder)

Is the auger turned on? N Turn on the auger.
¥
Have you checked the speed of the screw? N Check and adjust the speed of the screw.

by

Have you checked for large rocks, wood, piegeN | Check for and remove any large rocks, wood, pieces of c%oal or
* | of coal or other foreign objects preventing co or other fereign objects praventing coal flow onte the coal feed
onto the coal feed conveyor? conveyor. T

It

* | Have you chacked for frozen coal? N Check for and dislodge any frozen coal.
Y
1
" Have you checked for fine damp coal packeq N _| Check for fine damp coal that may be packed between the
between the screw and the casing? screw and the casing.
Y

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

l 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 I For Test Methods)

4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become
lodged between the screw feeder and the casing surrcunding 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 fesder and the casing sUrrounding
the screw feeder,

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, E

J

FIGa-7n/1
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FIGURE 4-8: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Automatic Coal Reclaim

(Screw Feeder)

. N
ls the screw auger turned on? —-. Turn the auger on.

Y

Have you checked the speed at which the sclewNs_ | Check and adjust the speed at which the screw is turning
turning (rotating)? (rotating).
Y

Have you checked for large rocks, wood, pie 'eﬁxf’f Check for and remove any large rocks, wood, pieces of cpal or
« | coal or other foreign objects preventing coal flew—=! cther foreign objects preventing ccal flow onto the coal fesd

onto the coal feed conveyor? conveyor.
Y
~ N
* | Have you checked for frozen coal? H Check for and dislodge any frozen coal.
Iy

« | Have you checked to see that fine damp coallisN __| Check to see that fine damp coal has not become packed in
net packed in between the screw and the casing? | between the screw and the casing.

I

. . . . 1
‘DO you routinely inspect and maintain the screwN | Inspect the screw feeder and maintain it to ensure its E
| feeder to ensure its preper working condition? | proper working condition.
L

l Y

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

— A A eEm SEED GEEN EER e I W e e AL AN SN SEND GO Ghmn ISR MILL LI GIID GIND GILD GIND AEND NP GEND D T —

Coal Quality

Cempare 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 forsign 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 slrrounding
the screw feeder.

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.

J FIG4-8m/1
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FIGURE 4-9: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feed From The Automatic Coal Reclaim

(Screw Feeder)

Have you chacked the speed of the screw? N Chec.k to make sure the screw speed is properly set and
ramains constant.
It

Have you checked to see tht fine damp cog) isN _| Check to see that the fine damp coal has not become pagked in
not packed in between the screw and the caging? | between the screw and the casing.

I

* | Have you checked for partial pluggage?

N._{ Check for foreign objects that may be obstructing coal flow
from the screw.

Y

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

Y

auger to ensure proper working condtions? " | proper working conditions.

Do you routinely inspect and maintain the scredd | Routinely inspect and maintain the screw auger to ensxﬁ

Y

* |t this problem reoccurs, it is .
most liﬁely due to coal quality. Operational

Ll B R I B i I e T T —

Coal Quality

Compare Each of the Foilowing Coal Quality
Charactenistics 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 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.

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.

FIG4-9n/1
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FIGURE 4-10: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
for Excess Wear In The Coal Feed Conveyor

(Pneumatic Conveyor)

Have you checked the air velocity through th N _| Check and adijust air velocity so as to minimize abrasion
cyclone? due to excess air.

Y

N | Check and adjust the amount of air being used so as to
minimize deterioration of conveying material.

Have you checked the coal-to-air ratio?

Y

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
metal surfaces.

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated
quarnz 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 accelerate excess wear,

FiG4-10n/1
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FIGURE 4-11: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage Of The Coal Feed Conveyor
(Pneumatic Conveyor)

Have you checked for large rocks, wood, piedesf | pemove any large rocks, wood, pieces of coal of other foreign
of coal or frozen coal that may be preventing

j i conveyor.
coal flow? objects preventing coal flow onto a coal feed YOl

lN
Have you checked for fine damp coal that hag N

packed near discharge oper/ng and preventifig
coal flow?

near discharge opening preventing coal flow,

Check for fine damp coal that has settled or become paﬁked

Y

heckad th : ir velocity? N _| Check and adjust the conveying air velocity so as to minifnize
Have you eheckad the conveying alr velocity " | settling or plugging due to insufficient air. T

Y

3

T

N | Check and adjust the amount of air being used to convey the coal

Have you checked the coal-to-air ratio to minimize settling or plugging due to insufficient air.

by

N | Check the screw conveyor for pluggage
Hava you checked screw conveyor for plugg}:gs‘?’ See operational sectionyof figuFrje 49‘5} 9

Y

N _| Check the bunker for pluggage
Eee operational section of figure 4-3

Have you checked the bunker for pluggage?

Y

Operational

Coal Quality

Compare Each ot 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
conveyor discharge opening, preventing coal flow.
Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed or settled in conveying lines slowing coal flow.
High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed cr settled in conveying lines slowing coal flow.
High Moisture - A high moisture coal especially if it has a high ash fines
content ¢can become packed or settled in conveying lines slowing coal flow.

FIGd-11nf1
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FIGURE 4-12: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Coal Feed Conveyor
(Pneumatic Conveyor)

Have you checked for large rocks, wood, piecesy

of coal or frozen coal that may be preventing
coai flow?

N

Have you checked for fine damp coal that hag N

Remove any large rocks, wood, pieces of coal or other foreign

objects preventing coal flow onto a coai feed conveyor.

: , Check for fine damp coal that has settled or become packed
packed near discharge opening and preventifiig near discharge opening preventing coal flow.
coal flow?
Y
Have you checked the convaying air velocity] N Che_ck and adjugt the conv.eying'a!r velqcity s0 as to minimize
settling or plugging due to insufficient air.
Y
N N .| Check and adjust the amount of air being used to convey the coal
-to- ?
Have you checked the coal-to-air ratio? to minimize settling or plugging due to insufficient air.
Y
Operational

Coal Quality

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

&

2. Excess Fines
3. High Ash
4. High Moisture

1. Excess Coarse

_ (See Appendix A
For Test Methods)

Excess Coarse - Coarse coal particles and cther fareign objects can clog the
conveyor discharge opening, preventing coal flow.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed or settled in conveying lines slowing coal flow.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed or settled in conveying lines slowing coal flow.

High Moisture - A high moisture coal especially if it has a high ash fines
content can become packed or settied in conveying lines slowing coTI flow.

FiG4-12n/1
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FIGURE 4-13: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding Of The Coal Feed Conveyor

(Pneumatic Conveyor)

Have you checked for large rocks, wood, piedes! | pomave any large rocks, wood, pieces of coal or other foreign
of coal or frozen coal that may be preventing

coal flow? objects preventing coal flow onto a coal feed conveyor.

lN
. i . | N | Check and adjust the conveying air velocity so as to minimize
Have you checked the conveying air velocity3—e settiing or plugging due to insufficient air.

LY

Have you checked for fine damp coal that has N
packed near discharge opening and preventiig

Check for fine damp coal that has settled or become packed
near discharge opening preventing coal flow.

coal flow?
Y
hecked th | L o N _| Check and adjust the amount of air being used to convey the
Have you checked the coai-to-air ratio? coal to minimize settling or plugging due to insufficient aif.
Y
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
conveyor discharge opening, preventing coal flow.
Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed or settled in conveying lines slowing coal flow.
R |

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed or settled in conveying lines slowing coal flow.
High Moisture - A high moisture coal especially if it has a high ash fines
content can become packed or settled in conveying lines siowing coal flow.

FIG4-13n/1
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FIGURE 4-14: TOP FEED STATIC GRATE STOKER TROUBLESHQOTING LOGIC DIAGRAM

for Excess Wear In The Coal Feed Conveyor

(Pneumatic Conveyor)

Have you checked for fine damp coal that hag

Have you checked the coal-to-air ratio?

minimize deterioration of conveying material.

" . N _| Check for fine damp coal that has settled or become packed
packed near discharge opening and preventifig near discharge opening preventing coal flow.
coal flow?
Y
N _| Check and adjust air velocity so as to minimize abrasion
Have you checked the air velocity? due to excessjair. Y
rY
N | Check and adjust the amount of air being used so as to

Y

Compara Each of the Following Coal Quality
Characteristics with Contract Specificatians.

&

1. Abrasion

3. High Ash

2. Relative Free Quartz

(See Appendix A
For Test Methods)

Operational

Coal Quality

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with
metal surfaces.
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 -- ¢lay, slate,
sand, quartz -- can accelerate excess wear.

FIG4-14n/1
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FIGURE 4-15: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage Of The Cyclone Separator

Have you checked for large rocks, woad, pieges!’ | pemave any large rocks, wood, pieces of coal or other fofeign
g;gf)f?(ljﬁgfrozen coal that may be preventing objects preventing coal flow onto a coal feed conveyor.
N
'
Have you checked for fine damp coalthathas \ | Check for fine damp coal that has settled or become p c]'ked
packed near discharge opening and preventing near discharge opening preventing coal flow. I
coal flow?
Y
1
. . . N | Check and adjust the conveying air velocity so as to minimize
l Have you checked the conveying air velocity P settling or plugging due to insufficient air.
Y

N _| Check and adjust the amount of air being used to convey the coal
to minimize settling or plugging due to insufficient air.

Have you checked the coal-to-air ratio?

v

Have you checked pneumatic conveyer for N _| Check the pneumatic conveyor for pluggage.
pluggage? NQOTE: See operational section of figure 6-11.

Y

N, | Check the screw conveyor for pluggage.
Have you checked screw conveyor for plugg%ge. NOTE: See operationalzectionpofgfi%u?e 6-7.

Y

3

N __| Check the bunker for pluggage.
NOTE: See operational section of figure 6-3.

Have you checked the bunker for pluggage?

Y
Operational

P R R R R e e I P —

l 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
cyclone discharge openings.

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

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

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

! FiG4-15n/1
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FIGURE 4-16: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Insufficient Capa

city Of The Cyclone Separator

Have you checked for large rocks, wood, piedesy

of coal or frozen coal that may be preventing

coal flow?
IN

Have you checked for fine damp coal that hag |
packed near discharge opening and preventi
ceal flow?

Y

Y

Have you checked the conveying air velocity p-——

objects preventing coal flow onto a coal feed conveyor.

Remove any large rocks, wood, pieces of coal or other foreign

| Check for fine damp coal that has settled or become pag
near discharge opening preventing coal flow.

ked

| settling or plugging dus to insufficient air.

Y

h

r

: Have you checked the coal-to-air ratio?

to minimize settling or piugging due to insufficient air.

'Y

Operat

Compare Each of the Foliowing Coa! Quality
Characteristics with Caontract Spegifications.

'

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

4. High Moisture

_(See Appendix A
For Test Methods)

Excess Coarse - Coarse coal particles and other foreign objects can clog the
cyclone discharge openings.

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

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

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

Check and adjust the conveying air velocity so as to minirwize

Check and adjust the amount of air being used to convey the coal

ional

Coal Quality

FI34-16m/1
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FIGURE 4-17: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding Of The Cyclone Separator

Hfave ‘;°U ;:hecked f?rt:‘artge rocg(s, wood,ﬁplec % _| Remove any large rocks, wood, pieces of coal or other foreign
o oy rozan coalthal may b preventing objects preventing coal flow onto a coal feed conveyor.
N

Y

Have you checked the conveying air velocity N | Check and adjust the conveying air velocity so as to minirize

settling or plugging due to insufficient air.

Y

Have you checked for fine damp coal that hag
settled, packed, or accumulated in the
conveying lines?

Check for fine damp coal that has settled or become packed
in conveying lines.

Y
Have you chacked pneumatic conveying lines N | Check to sea that cca! has not settled or packed in the
for pluggage? pneumatic conveying lines obstructing coal flow.
Y -
Operational
Coal Quality

Cormnpare Each of the Following Coal Quaiity
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
cyclone discharge openings.

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

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

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

FIG4-17rv
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FIGURE 4-18: TOP FEED STATIC GRATE STOKER TROUBLE SHOOTINGLOGIC DIAGRAM

For Insufficient Capacity And Inability To Meet Load
(Boiler)

Have you checked the FD fan speed, FD fan [nldt | Check and adjust FD fan dampers, FO fan inlet vanes ang
vaves and FD fan dampers? and FD fan speed to balance air flow.

I
Y

Have you checked the speed of the screw feqders=| Check and adjust the screw feed so as to adjust coat
feed as needed.
K

} Have you checked the conveying air velocity
!

by
| Have you checked the ID fan inlet vanes, ID fanN__| Check and adjust ID fan inlet vanes, ID fan dampers, and
1dampers, and D fan speed? ID fan speed to balance gas flow.

Check and adjust conveying air velocity so as to adijust
coal flow rate as needed.

I

Have you checked to see that the boiler is
operating at the excess air level recommend Check and adjust the air supply to the boiler.

the manufacturer?

| Operational

Coal Quality

See next page for Coal Quality Section.

FIG4-16n/1
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FIGURE 4-18 (continued): TOP FEED STATIC GRATE STOKER
TROUBLESHOOTING LOGIC DIAGRAM

For Insufficient Capacity And Inability To Meet Load
(Boiler)

See Operational Section on previous page.

Operational

T IS GEID D S——— S S N A i e S S e e

Coal Quality

Compare Each of the Foilowing Coai Quality

Characteristics with Contract Specifications

;

. Low Heating Vailue
. Low Volatile Matter
. High Fixed Carbon
. High ASH

. Excess Coarse

. Excess Fine

. Low Moisture

(See Appendix A
For Test Methods)

~N O AW

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
storage 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 coal.

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

High Ash - if excessive ash partictes can become sufficiently thick on the grate
to seriously restrict air flow through the grate and fuel bed making it
difficult to complete combustion.

Excess Coarse - Coarse coal tends to segregate in coal conveying equipment and
hoppers causing uneven burning, an uneven ash and coal bed on the grate.

Excess Fines - Too many fines can cake (aggiomerate) or fuse into large masses
{Ciinkers) interfering with uniform airflow through the grate and fuel bed
making it diffieult to complete combustion.

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

FiG4-1anbf1
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FIGURE 4-19: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Reduced Boiler Efficiency

dampers, and 1D fan speed?

Have you checked the IO fan inlet vanes, ID fan N

Check and adjust ID fan inlet vanes, |D fan dampers, and
ID fan speed to balance gas flow.

Y

cyclone?

Have you checked the gas velocity through the N

Check and adjust the gas flow through the cyclone so as
to improve the efficiency.

WY

lines are not plugged?

Have you checked to see that fly-ash reinjectiorN

Chack and adjust fly ash reinjection lines for pluggage.

T
LY

1
Have you checked the FD fan speed, FD fan |nidt | Check and adjust FD fan dampers, FD fan inlet vanes an
vaves and FD fan dampers? and FD fan speed to balance air flow.
WY
| Have you checked the conveying air velocity 1o bhe | Check and adjust the conveying air velocity so as to
‘ cyclone separator? regulate coal flow.
1‘
o
N

Have you checked the screw conveyor spee

Check and adjust the screw conveyor so as to regulate ™

coal flow.

¢Y

Have you checked to see that the boiler is
operating at the excess air level recommend
the manufacturer?

t Check and adjust the air supply to the boiler.

Y

e

Operational

Coal Quality

See next page for Coal Quality Secticn.

FIG4-19n/1
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FIGURE 4-19 (continued): TOP FEED STATIC GRATE STOKER
TROUBLESHOOTING LOGIC DIAGRAM

For Reduced Boiler Efficiency

See Operational Section on previous page.

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

l

1. Low Volatile Matter
2. High Fixed Carbon
3. Excess Fine

4. Low Moisture

(See Appendix A
For Test Methads)

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 ¢oal,

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

Excaess Fines - Too many fines can cake (agglomerate) or fuse into large mass
(Clinkers) interfering with uniform airflow through the grate and fuel be
making it difficuft to complete combustion.

Low Moisture - Ory coal can get entrained and carried out with the combustion

FIG4-19nb/
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FIGURE 4-20: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Corrosion On The Boiler Components
(Static Grate)

vaves and FD fan dampers? and FD fan speed to balance air flow.

Have you checked the FD fan speed, FD fan inidl | Check and adjust FD fan dampers, FD fan inlet vanes and

¥

Have you checked the conveying air velocity 1o Mhe | Check and adjust the conveying air velocity so as to

Compare Each of tha Following Coal Quality
Characteristics with Contract Spacifications

1. High Chiorine
2. High Sulfur (See Appendix A

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

cyclone separator? regulate coal flow.

l

+Y

N .
Have you checked the screw conveyor speed? Check and adjust the screw conveyor so as to regulate
coal flow.

I
Have you checked to see that the boiler is
operating at the excess air level recommended B Check and adjust the air supgly to the boiler.
the manufacturer?

Y
Operational

Coal Quality

High Chilorine - Chiorine In the coal can react during the combustion process
and form a corrosive deposit on the grate.

High Sulfur - Sulfur in the coal can react during the combustion process and
form a corrosive deposit on the grate.

High Ash - Ash high in clays and shale can react during the combustion proces:
to form a corrosive deposit on the grate.

Excess Fines - Fines high in ash -- clay and shale -- can react during the
combustion process to form a corresive deposit on the grate,

o

-

FIi4-20m/1
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FIGURE 4-21: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Pressure Drop Across The Grate

Have you checked the conveying air velocity to Bhe | Check and adjust the conveying alir velocity so as to
cyclone separator? regulate coal flow.

Y
N T
Have you checked the screw conveyor speed? Check and adjust the screw conveyor so as to regulate

coal flow.
|
1 Y
Have you checked the cyclone separator for | N | Check cyclone separator for erratic feeding.
erratic feeding? NOTE: See Operational Section of Figure 4-17.
Y
Operational
Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications

1. High Free Swelling Index )
2. Excess Fines (See Appendix A
3. High Ash For Test Methods)

High Free Swelling Index- Coal having a high free swelling index will likely
cake (agglomerate) or fuse into large masses (clinkers} interfering
with uniform air flow through the grate and fuel bed.

Excess Fines- A coal with too many fines can cake {agglomerate) or fuse jnto
large masses (clinkers) interfering with uniform air flow through
the grate and fuei bed.

High Ash- Ash on the grate can become thick enough to seriously restrict|air

flow through the grate and the fuelbed.

FIG4-21n/1
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FIGURE 4-22: TOP FEED STATIC GRATE STOKER TROUBLESHCOTING LOGIC DIAGRAM
For Uneven Ash Bed On The Grate

Have you checked the conveying air velocity
cyclone separator?

o Mhe

Check and adjust the conveying air velocity so as to
regulate coal flow.

v

the manufacturer?

N i
Have you checked the screw conveyor speed? Check and adjust the screw conveyor so as to regulate
coal flow.

Y
Have you checked the FD fan speed, FD fan |nidt | Check and adjust FD fan dampers, FD fan inlet vanes angd
vaves and FD fan dampers? and FD fan speed to balance air flow.

Y
Have you checked to see that the boiler is
operating at the excess air lsvel recommended B Check and adjust the air supply to the boiler.

Operational

 E—— CEID I S S — S S S SRS Sewe T e Sme

Coal Quality

'

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

'

1. Excess Coarse

2. Excess Fines

3. High Moisture

4. High Free Swelling Index

(See Appendix A
For Test Methods)

coal bed.

Excess Coarse - Coarse coal tends to segregate in the coat conveying equipment
and in the hopper causing uneven feeding, uneven burning and an uneven

Excess Fines - A high fines coal can segregate in one area of the grate causing
uneven burning.

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic
feeding, uneven burning and an uneven ash or coal bed,

High Free Swelling Index{FSI) - Coking coals -- the FSi is an indication of the
coking tendencies of coal -- tend to swelt and produce a deep fuel bed.

ash

FIG4-22n1
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FIGURE 4-23: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Uneven Coai Bed On The Grate

Have you checked the FD fan speed, FD fan [nlbt | Check and adjust FD fan dampers, FD fan inlet vanes and
vaves and FD fan dampers? and FD fan speed to balance air flow.

Y
Have you checked ths conveying air velocity 1o Mhe | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coal flow.

I
N .
Have you checked the screw conveyor speed? Eg:::;owd adjust the screw conveyor so as to regulate

I
Have you checked to see that tha boiler is

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

Y

Operational

e U i

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

1. Excess Coarse

2. Excess Fines (See Appendix A

3. High Molsture For Test Methods)
4. High Free Swelling Index

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment
and in the hopper causing uneven feeding, uneven burning and an uneven ash
coal bed.

Excess Fines - Fine coal tends to segregate in coal-conveying aquipment and
hoppers causing uneven feeding, unaven burning, and an uneven ash and|coal bed.

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic
feeding, uneven burning and an uneven ash or coal bed,

High Free Swelling Index(FSI) - Coking coals -- the FSl is an indication of the
coking tendencies of coal -- tend to swell and produce a deep fuel bed.

FIG4-20r/1
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FIGURE 4-24: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Uneven Coal Burning On The Grate

Have you checked the FD fan speed, FD fan
vaves and FD fan dampers?

Check and adjust FD fan dampers, FD fan inlet vanes ant
and FD fan speed to balance air flow.

1Y

Have you checked the conveying air velocity
cyclone separator?

obhe

Check and adjust the conveying air velocity so as to
regulate coal flow.

d

T

Y

Have you checked the screw conveyor speed?

2

Check and adjust the screw conveyor so as to regulate
coal flow.

'FY

Have you checked to see that the boiler is
operating at the excess air level recommend
the manufacturer?

Check and adjust the air supply to the boiler.

Y

| Operational
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! Coal Quality

¥

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

Y

1, Excess Coarse

2. Excess Fines

3. High Moisture

4. High Free Swelling Index

(See Appendix A
For Test Methods)

coal bed.

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment
and in the hopper causing uneven feeding, uneven burning and an uneven

Excess Fines - Fine coal tends to segregate in coal-conveying equipment and
hoppers causing uneven feeding, uneven burning, and an uneven ash and

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic
feeding, uneven burning anc an uneven ash or coal bed.

High Free Swelling Index{FSI) - Coking coals -- the FSl is an indication of the
coking tendencies of coal -- tend to swell and produce a deep fuel bed,

ash

coal bed.

FIG4-24n/1
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FIGURE 4-25: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Warped, Burnt and Cracked Grates

Have you checked the FD fan speed, FD fan nidt | Check and adjust FD fan dampers, FD fan inlet vanes and
vaves and FD fan dampers? and FD fan speed to balance air flow.

Y

Have you checked the conveying air velocity 10 bhe | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coal flow.

Y
N .
Have you checked the screw conveyor speed? Engfl:oa\l:d adjust the screw conveyor so as to regulate

lY
Have you checked to see that the boiler is

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

| Operational

— e AN L L S D Y R S S e S— — ———— T ———————— —

Coal Quality

Compare Each of the Foiiowing Coal Quality
Characteristics with Contract Specifications

1, Excess Coarse

2. Excess Fines (See Appendix A

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

Excess Coarse - Coarse coal can segregate in one area of the grata creating a
thin coal or ash bed on another area of the bed exposing the grates and tuyeres
to the furnace heat.

Excess Fines - Fine coal can segregate in one area of the grate creating a thin
coal or ash bed exposing the grates and tuyeres to the furnace heat,

Low Ash - The grates and tuyeres depend upon a covering of ash to protect them
from the furnace heat, and a low-ash coal may not provide adequate protection

High Moisture - Wet coal can clog in the supply chute or coal hopper while the
stoker is in operation causing the grates and tuyeres to become exposed tg the
furnace heat.

FiG4-25n/1
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FIGURE 34-26: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Clinkers On The Grate

Have you checked the FD fan speed, FD fan |nibt | Check and adjust FD fan dampers, FD fan inlet vanes angd
vaves and FD fan dampers? and FD fan speed to balance air flow.
Y
Have you checked the conveying air velocity fo bhe | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coal flow.
5
N _| Check and adjust the screw conveyor so as to regulate

Have you checked the screw conveyor spee:

coal flow.

I

Have you checked to see that the boiler is
operating at the excess air level recommend
the manufacturer?

v

Check and adjust the air supply to the boiler.

—— M S I ANED IR T T AR D S e e G S— S—

Operational

Coal Quality

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

|
¥

1. High Free Swelling
2. Low Ash Fusion Temperatu
3. Excess Fines

{See Appendix A
For Test Methods)

High Free Swelling Index- Coal having a high free swelling index will likely
cake (agglomerate) or fuse inta large massas (clinkers) interfering
with uniform air flow through the grate and fuel bed.

Excess Fines- Coal with toc many fines can cake (agglomerate) or fuse into
large masses (clinkers) interferring with uniform air flow through
the grate and fuel bed.

Low Ash Fusion Temperature- Coal with a low ash fusion temperature will become
plastic or liquid forming a fused mass (clinker) on the grate surface.
Clinkers can shut off air openings in tuyeres and interfere with

the movement of fuel on the grate.

FIGa-26n/1



D33 USACERL TR 97/14, Vol 2

FIGURE 4-27: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout On The Grate

Have you checked the FD fan speed, FD fan jnidt | Check and adjust FD fan dampers, FD fan inlet vanes and
vaves and FD fan dampers? and FD fan speed to balance air flow.

Y

Have you checked the conveying air velocity fo bhe | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coal flow.

I
N .
Have you checked the screw conveyor speed?— (gt;;:::owd adjust the screw conveyor so as to regulate

I

Have you checked to see that the boiler is

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

Y

Operational

T e e

l Coal Quality

Compare Each of the Following Coal Quaiity
Characteristics with Contract Specifications

|

¥
1
1. High Fixed Carbon E
2. Low Volatile Matter (See Appendix A |
i \
3. Excess Fines For Test Methods) |
4. High Moisture !

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
to react with the carbon in the furnace high combustible losses can oceur.
Unburnt carbon will be carried over the grate into the ashpit.

Low Volatite Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not preduce enough heat to ignite the coal. Unburnt
carbon will be carried over the grate into the ashpit.

Excess Fines - Too many fines on the grate can lead to high particulate loadings
because they are easily carried out of the furnace 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. Unburnt carbon can then get carried over the grate into the ash pit if
there is not enough time allowed for the coal to burn on the grate.

FIG4-27n{1
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FIGURE 4-28: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Corrosion Of The Refractory Surfaces

Have you checked the FD fan speed, FD fan |nidt | Check and adjust FD fan dampers, FD fan inlet vanes an
vaves and FD fan dampers? and FD fan speed to balance air flow.

WY
Have you checked the conveying air velocity jo Me | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coal flow.
i

I

N .
Have you checked the screw conveyor speed? Check and adjust the screw conveyor so as to regulate
coal flow.
l
'Y
Have you checked to see that the boiler is
operating at the excess air level recommend Check and adjust the air supply to the boiler.
the manufacturer?
Y
Operational
Coal Quality

Compare Each of tha Fallowing Coal Quality
Characteristics with Contract Specifications

1. High Chlorine
2. High Sulfur (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 a corrosive deposit on refractory surfaces.

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

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

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

FiG4-28ny1
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FIGURE 4-29: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Erosion Of Refractory Surfaces

Have you checked the FD fan speed, FD fan |nibt | Check and adjust FD fan dampers, FD fan inlet vanes and
vaves and FD fan dampers? and FD fan speed to balance air flow.

VY

Have you checked the conveying air velocity {o bhe | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coal flow.

Y
N N
Have you checked the screw conveyor speed?—— C;gz::;on adjust the screw conveyor so as to regulate

I

Have you checked to see that the boiler is

operating at the excess air level recommend Check and adjust the air supply ta the boiler,
the manufacturer?

| Operational
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i
| .
| Coal Quality
1

Compare Each of the Following Coal Quaiity

Characteristics with Contract Specifications

1. High Relative Free Quart?
2. High Fly-Ash Erosivity

3. High Ash

4, Excess Fines

5. Excess Coarse

{See Appendix A
For Test Methods)

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of
segregated quariz particles in coal. The quariz particles entrained in the fljie
gas can impinge on refractory surfaces eventually wearing away these surfaces.

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combustion gases can readily come in contact with refractory surfaces eveptually
wearing away these surfaces.

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

Excess Fines - Fine coal suspanded in the combustion gases can readily come in
contact with refractory surfaces eventually wearing away these surfaces.

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

FiG4-2a9n/1
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FIGURE 4-30: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Slagging/Spaliing Of Refractory Surfaces

Have you checked the FD fan speed, FD fan |nibt

vaves and FD fan dampers?

Check and adjust FD fan dampers, FD fan inlet vanes an
and FD fan speed to balance air flow.

WY

Have you checked the conveying air velocity {o bhe

Check and adjust the conveying air velocity so as to
regulate coal flow.

cyclone separator?
LY

Have you checked the screw conveyor spee

Check and adjust the screw conveyor so as to regulate
coal flow.

I

Have you checked to ses that the boiler is
operating at the excess air level recommend
the manufacturer?

Check and adjust the air supply to the boiler,

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

i

T
|
|
i 1. Low Ash Fusion Temperatu
|
1

(See Appendix A
For Test Methods)

Low Ash Fusion Temperature - Coals with a low ash fusion temperature can
accumuiate on refractory surfaces for a sufficient time to become plastic
or liquid; the resulting deposit will be a coarse fused mass.

Operational

Coal Quality

FIG4-30n1
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FIGURE 4-31: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Corrosion Of The Heat Transfer Surfaces
(Boiler Tubes And Water Walls)

Have you checked the FD fan speed, FD fan jnidd | Check and adijust FD fan dampers, FD fan inlet vanes and
vaves and FD fan dampers? and FD fan speed to balance air flow.

Y

Have you checked the conveying air velocity {o bhe | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coal flow.

I
N .
Have you checked the screw conveyor speed? (';‘ggr;on adjust the screw conveyor so as to regulate

WY

Have you checked to see that the boiler is

operating at the excess air level recommend Check and adijust the air supply to the boiler.
the manufacturer?

Operational
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Coal Quality

Ccmpare £ach of the Following Coal Quality
Characteristics with Contract Specifications

!

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

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

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

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

High Ash - Ash high in scdium 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.

FIG4-31n/1
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FIGURE 4-32: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Erosion Of The Heat Transfer Surfaces
(Boiler Tubes And Water Walls)

Have you checked the FD fan speed, FD fan |nldd | Check and adjust FD fan dampers, FD fan inlet vanes angd

vaves and FD fan dampers? and FD fan speed to balance air flow.

i

Y Y
Have you checked the conveying air velocity o #he | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coal flow.

by
N .
Have you checked the screw conveyor speed? Eg::;;:d adjust the screw conveyor so as to regulate

Y

¥

Have you checked to see that the boiler is
operating at the axcess air level recommend Check and adjust the air supply to the boiler.
the manufacturer?

Operational
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Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications

1. High Relative Free Quartt

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

! 4, Excess Fines For Test Metheds)
5. Excess Coarse

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

High Fly-Ash Erosivity - Coal ash in the form of fly 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. 1

FIGa-32n/1
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FIGURE 4-33: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Slagging/Spalling Of The Heat Transfer Surfaces
(Boiler Tubes And Water Walls)

Are you operating scotblowers at cycles freque
enough to keep ash from building up?

Y

Have you checked the FD fan speed, FD fan jnit | Check and adjust FD fan dampers, FD fan iniet vanes and
vaves and FD fan dampers? and FD fan speed to balance air flow.

Y

Have you checked the conveying air velocity jo bhe | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coal flow.

I
N .
Have you checked the screw conveyor speed? %gglc]l‘([o?d adjust the screw conveyor so as to regulate

WY

Have you checked to see that the boiler is

operating at the excess air level recommend: Check and adjust the air supply to the boiler.
the manutacturer?

Check and adjust sootblowing cycles.

Y

Operational

Coal Quality

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

See Appendix A
For Test Methods)

1. Low Ash Fusion Temperatur(

Low Ash Fusion Temperature- Coal with a low ash fusion temperature can
accumulate on heat transfer surfaces for a sufficient time to become plastic

or liquid. The resulting deposit will be a cecarse fused mass. Coal-ash slag
does not conduct heat readily and thus decreases the amount of heat{ reaching
wall tubes, iowering the quantity of steam produced. 1

FtGa-33n/1
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FIGURE 4-34: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Fouling Of The Heat Transfer Surfaces
(Boiler Tubes And Water Wails)

enough to keep ash from building up? Check and adjust soctblowing cycles.

Y

Have you checked the FD fan speed, FD fan |nidt | Check and adjust FD fan dampers, FD fan inlet vanes and
vaves and FD fan dampers? and FD fan speed to balance air flow.

Y

Have you checked the conveying air velocity to bhe | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coal flow.

by

N .
Mave you checked the screw conveyor spee Check and adjust the screw conveyor so as to regulate
coal flow.
I

Have you checked to see that the boiler is
operating at the excess air level recommend
the manufacturer?

Are you operating scotblowers at cycles trqufem

3

Check and adjust the air supply to the boiler.

Operational

Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.
I

'

1. Low Ash Fusion Temperature

(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 - Alkaiies, specifically sodium and potassium, join with
other elements in combinations that produce low ash fusicn temperatures.

FiG4-34ry1
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FIGURE 4-35: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of The Baffles

Have you checked the FD fan speed, FD fan |nibt | Check and adjust FD fan dampers, FD fan inlet vanes ang
vaves and FD fan dampers? .| and FD fan speed to balance air flow.

I

Have you checked the conveying air velocity jo bhe | Check and,adjust the conveying air velocity so as to
cyclone separator? regulate coal flow,

by
N .
Have you checked the screw conveyor speed? Eg:lr:;;:\d adjust the screw conveyor so as to regulate

I

Have you checked to see that the boiler is

operating at the excess air level recommendeld B .| Check and adijust the air supply to the boiler.
the manufacturer?

Operational

| Coal Quality
v
} Compare Exch of the Following Coal Quality

Characteristics with Contract Specifications.

1. High Chlorine
2. High Suifur (See Appendix A

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

High Chiorine - Chlorine in the coal can react during the combustion process
and form a corrosive deposit on the baffles.

High Sulfur - Sulfur in the coal can react during the combustion process and
form a corrosive deposit on the baffles.

High Ash - Ash high in sodium and potassium can react during the combustion
process to form a corrosive daposit on the baffles.

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

FIG4-35n/1
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FIGURE 4-36: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Erosion Of The Baffles

Have you checked the FD fan speed, FO fan jnidt | Check and adjust FD fan dampers, FD fan inlet vanes and
vaves and FD fan dampers? and FD fan speed to balance air flow.

i

cyclone separator?
i

Have you checked the conveying air velocity o Mhe | Check and adjust the conveying air velocity so as to

regulate coal flow.

Iv

Have you checked the screw conveyor speed?

o N | Check and adjust the screw conveyor so as to regulate

the manufacturer?

coal flow.
I
Have you checked to see that the boiler is
operating at the excess air level recommend Check and adjust the air supply to the boiler.

Y

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

!

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

(See Appendix A

3. High Ash
4. Excess Fines
5. Excess Coarse

For Test Methods)

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of
segregated quartz particles in coal. The quarnz particles entrained in the flue
gas can impinge on baffles eventuaily wearing away the surface.

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
cambustion gases can readily come in contact with the baffles eventually weg
away the surface.

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

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

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

Operational

Coal Quality

rnng

FiG4-38nv1
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FIGURE 4-37: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Slagging Of The Heat Transfer Surfaces

(Baftles)

enough to keep ash from building up?

Are you operating sootblowers at cycles freqien

Check and adjust sootblowing cycles.

I

vaves and FD fan dampers?

Have you checked the FD fan speed, FD fan |nib [ Check and adjust FO fan dampers, FD fan inlet vanes and

and FD fan speed to balance air flow.

I

cyclone separator?

Have you checked the convaying air velocity to bhe | Check and adjust the conveying air velocity so as to

regulate coal flow.

LY

N .
Have you checked the screw conveyor speed? Check and adjust the screw conveyor so as to regulate

coal flow,

I

Have you checked to see that the boiler is

the manufacturer?

operating at the excess air level recommend

Check and adjust the air supply to the boiler.

v

——— L D D IR A S e Sm S S S S e S —

Operational

Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

'

1. Low Ash Fusion Temperatu (See Appendix A

For Test Methods)

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can
accumulate on baffles for a sufficient time to become plastic or liquid; the
resulting deposit will be a coarse fused mass.

FIG4-37n
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FIGURE 4-38: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Fouling Of The Heat Transter Surfaces

(Baffles)

Are you operating sootbiowers at cycles frequent . .
enough to keep ash from building up? Check and adjust sootblowing cycles.

Iy
Have you checked the FD fan speed, FD fan |nidt | Check and adjust FD fan dampers, FD fan inlet vanes and
vaves and FD fan dampers? and FD fan speed to balance air flow.

|

'Y
Have you checked the conveying air velocity o ¥he | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coal flow.

!

3 Y

N N
Have you checked the screw conveyor speed? Check and adjust the screw conveyor so as to regulate
coal flow.

1Y
Have you checked to see that the boiler is
operating at the excess air level recommend Check and adjust the air supply to the boailer.
the manufacturer? ’

Y
Operational

Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

!

2. High Free

1. Low Ash Fusion Temperature (

Alkaii

See Appendix A
For Test Methods)

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can
accumuliate on baffles forming dense, adherent layers which can be difficult to
remove except by manual cleaning.

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

FIG4-38n/1
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FIGURE 4-39: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

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

Have you checked the FD fan speed, FD fan |nibt | Check and adjust FD fan dampers, FD fan inlet vanes and

vaves and FD fan dampers? and FD fan speed to balance air flow.

l

LY
Have you checked the conveying air velocity o Mhe | Check and adjust the conveying air velocity so as to
cyclone separator? ragulate coal flow.

Iv

Have you checked the screw conveyor speed?

WY

Have you checked to see that the boiler is |
operating at the excess air level recommend
the manufacturer?

N _| Check and adjust the screw conveyor so as ta regulate
coal flow.

Check and adjust the air supply to the boiler.

Y

Operational

Coal Quality

Compare Each of the Fallowing 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 -- & coal quality factor influencing fan
capacity - indirectly via its impact on heat rate.

FIG4-39n/1
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FIGURE 4-40: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Smoking Around The Forced Draft Fan

vaves and FD fan dampers? and FD fan speed to balance air flow.

I

Have you checked the conveying air velocity jo e | Check and adjust the conveying air velocity sc as to
cyclone separator? regulate coal flow.

Have you checked the FD fan speed, FD fan inibt | Check and adjust FD fan dampers, FD fan inlet vanes anf

I
Y

N :
Have you checked the screw conveyor speed? %g:]c;;:d adjust the screw conveyor so as to regulate

Y

Have you checked to see that the boiler is

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

Y

Operational

Coal Quality

Characteristics with Contract Specifications.

\

’ Compare Each of the Following Coal Quality

1. Low Fixed Carbon

2. High Volatile Matter (See Appendix A

| !

l 3. High Ash ,F 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 Volatile Matter - If the volatiles are heated very rapidly and are slow to
B mix with oxygen, tiny carbon particles can leave the flame giving rise to smaokae.
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.

FlGa-q0ry1
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FIGURE 4-41: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

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

Have you checked the ID fan inlet vanes, [ fan N __| Check and adjust ID fan inlet vanes, D fan dampers, and

dampers, and 1D fan speed? ID fan speed to balance gas flow.

Y
Have you checked the gas velocity through theN | Check and adjust the gas fiow through the cyclone so as
cyclone? to improve the efficiency.

I
Have you checked to see that fly-ash reinjectiorN
lines are not plugged?

WY
N .
Have you chacked the screw conveyor speed? %ggrﬁoﬁd adjust the screw conveyor so as to regulate

I

Have you checked to see that the boiler is

operating at the excess air level recommend | Check and adjust the air supply to the boiler.
the manufacturer?
I

Have you checked the FD fan speed, FD fan |nibt | Check and adjust FD fan dampers, FD fan inlet vanes and
vaves and FD fan dampers? and FD fan speed to balance air fiow.

Check fly ash reinjection lines for pluggage.

Y

Operational
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Coal Quality

Compare Each of the Foliowing Coal Quality

Characteristics with Contract Specifications.

%

|
1. High Moisture (See Appendix A
2. High Ash For Test Methods)

High Moisture - Coal moisture has a significant impact on |D fan capacity since
it adds directly to flow rate and decreases the overall 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.

FIG4-d41n/2
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FIGURE 4-42: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of The Induced Draft Fan

Have you checked the |D fan intet vanes, 1D fan N | Check and adjust ID fan inlet vanes, ID fan darhpers, and

o

dampers, and ID fan speed? ID fan speed to balance gas flow.

I
Have you checked the screw conveyor spee

I

Have you checked the conveying air velocity o bhe | Check and adjust the conveying air velocity so as to
cyclone separator? regulate flow.

L

N __| Check and adjust the screw conveyor so as to regulate
coal flow.

B

v

L]
Have you checked the FD fan speed, FD fan |niat | Check and adjust FD fan dampers, FD fan inlet vanes angd
vanes and FD fan dampers? and FD fan speed to balance air flow.

Ly
[ Have you checked to see that the bolier is

operating at the excess air level recommend | Check and adjust the air supply to the boiler.
the manufacturer?

Operational
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Coal Quality

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

¥
1. High Chiorine
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 Sulfur - Sulfur in the coal can react during the combustion process and
form a corrosive depaosit on the induced draft fan.

High Ash - Ash high in sodium and potassium 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
combusticn process to form a corrosive deposit on induced draft fan.

FIG4-42ry/2
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FIGURE 4-43: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Smoking Around The Induced Draft Fan

dampers, and ID fan speed?

Have you checked the ID fan inlet vanes, ID f?n N

| Check and adjust 1D fan inlet vanes, |0 fan dampers, and

IC fan speed to balance gas flow.

Y

Have you checked the gas velocity through tH

aN

Check and adjust the gas flow through the cycl
to improve the efficiency.

one so as

cycione?
WY

Have you checked to see that fly-ash reinjectiorN

lines are not plugged?

Check fly ash reinjection lines for pluggage.

by

Have you checked the FD fan speed, FD fan

nibt

vanes and FD fan dampers?

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

and FD fan speed to balance air flow.

1Y

| Have you checked the conveying air velocity |
i cyclone separator?

obhe | Check and adjust the conveying air velocity so as to

regulate coal flow.

%

Check and adjust the screw conveyor so as to

\
| Have you checked the screw conveyor spee

coal flow.

regulate

lY

Have you checked to see that the boiler is J
operating at the excess air levei recommend
the manufacturer?

' Check and adjust the air suppiy to the boiler.

|

Operational
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|
Y

See next page for Coal Quality Section.

Coal Quality

FiGB-4an/2
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FIGURE 4-43 (continued): TOP FEED STATIC GRATE STOKER

TROUBLESHOOTING LOGIC DIAGRAM
For Smoking Around The Induced Draft Fan

See Operational Section on previous page.

Operational
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Coal Quality

Compare Each of the Following 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 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 carbon
particles giving rise to smoke.

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

FIG4-43nb/2
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FIGURE 4-44; TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Induced Draft Fan

Have you checked the ID fan inlet vanes, IC fanN__| Check and adjust ID fan inlet vanes, ID fan dampers, and
|ciz-:mper‘s.. and ID fan speed? D fan speed to balance gas flow.

Y

|

Have you checked the gas velocity through theN | Check and adjust the gas flow through the cyclone so as
cyclone? to improve the efficiency.

I

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

Check fly ash reinjection lines for pluggage.

WY
Have you checked the FD fan speed, FD fan inlbt | Check and adjust FD fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow.

by

Have you checked the conveying air velocity to Mhe | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coal flow.

Y

Have you checked the screw conveyor speeq?

N _| Check and adjust the screw conveyor so as to regulate
coal flow,

év

Have you checked to see that the boiler is
operating at the excess air level recommend

the manufacturer?

Check and adjust the air supply to the boiler.

Operational

Coal Quality

See next page for Coal Quality Section.

FIG4-44n2
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FIGURE 4-44 (continued): TOP FEED STATIC GRATE STOKER

TROUBLESHOOTING LOGIC DIAGRAM
For Smoking Around The Induced Draft Fan

See Operational Section on previous page.

Operational
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Coal Quality

h
Compare Each ot the Foliowing Coal Quality

Characteristics with Contract Specifications,

1. High Relative Free Quart

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 vaiue represents the amount of
segregated quartz particles in cocal. The quartz particles entrained in the fiue
gas can impinge on the induced draft fan eventuelly wearing away the metai
surface.

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combustion gases can readily comae 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 gasas can

readily come in contact with the induced draft fan eventually wearing away
the metal surface.

FlQ4-44nb/2
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FIGURE 4-45; TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Carbon Burnout In The Particulate Removal System
(Cyclone)

Have you checked the gas velocity through the N | Check and adjust the gas flow through the cyclone so as
cyclone? to improve the efficiency.

WY

Have you checked the IC fan iniet vanes, ID fanN__| Check and adijust ID fan iniet vanes, ID fan dampers, and
dampers, and ID fan speed? ID fan speed to balance gas flow.
\ Y

Have you checked the FD fan speed, FD fan |nist | Check and adjust FD fan dampers, FD fan inlet vanes anil:l
vanes and FD fan dampers? and FD fan speed to balance air flow. |

I

Have you checked the conveying air velocity to bhe | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coal flow.

Y

Have you checked the screw conveyor speedq?

WY

| Have you checked 1o see that the boiler is |

! operating at the excess air level recommend Check and adjust the air supply to the boiler.
i the manufacturer?

N _| Check and adjust the screw conveyor so as to regulate
coal flow.

i Operational

e e ot —— —_—_————————— - ———
|

| Coal Quality

¥
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

l

1. High Fixed Carbon ’
2. Low Volatile Matter l_(Sr;*,te 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 resl

! 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 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.

! FIG4-45n/2
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FIGURE 4-46: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Particulate Removal System

(Cyclone)

1a N

i Have you checked the gas velocity through th

to improve the efficiency.

Check and adjust the gas flow through the cyclone so as

cyclone?
JY

dampers, and D fan speed?

Have you checked the ID fan inlet vanes, ID fanN

ID fan speed to balance gas flow.

| Check and adjust 1D fan inlet vanes, ID fan dampers, and

d

Y
Y
Have you checked the FT fan speed, FD fan |nldt | Check and adjust FD fan dampers, FD fan iniet vanes an
vanes and FD fan dampers? and FD fan speed to balance air flow.
I
Have you checked the conveying air velocity 1o bhe

Check and adjust the conveying air velocity so as to

cyclone separator?

regulate coal flow.

|
Y

Have you checked the screw conveyor speed?

Check and adjust the screw conveyor so as to regulate

coal flow.

i
vy
Have you checked to see that the boiler is

operating at the excess air level recommend
the manufacturer?

Check and adjust the air supply to the bailer.

: Operational

Coal Quality

See next page for Coal Quality Section.

FIG4-46n/2
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FIGURE 4-46 (continued): TOP FEED STATIC GRATE STOKER

TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Particulate Removal System
(Cyclone)

See Operational Section on previous page.

Operational

Coal Quality

y
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

J

1. High Relative Free Quart

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 represents the amount of
segregated quartz particles in coal. The quartz particles 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.

FlG4-46nb/2
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FIGURE 4-47: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Particulate Emissions From The Particulate Removal System

cyclone?

"] to improve the efficiency.

Have you checked the gas velocity through theN _| Check and adjust the gas flow through the cyclone scE\

I

dampers, and ID fan speed?

Have you checked the |D fan inlet vanes, 1D an N__| Check and adjust ID fan inlet vanes, ID fan dampers, and

iD fan speed to balance gas flow.

Y

'

Have you checked the FD tan speed, FD fan |nibt _| Chetk and adjust FD fan dampers, FD fan inlet vanes anii

vanes and FD fan dampers?

and FD fan speed tc balance air flow.

by

Have you checked the conveying air velocity to bhe

cyclone separator?

Check and adjust the conveying air velocity so as to
regulate coal flow.

VY

N '
Have you checked the screw conveyor spee .? Check and adjust the screw conveyor so as 1o regulate

coal flow,

Y

Have you checked to see that the boiler is
operating at the excess air level recommend
the manufacturer?

v

Check and adjust the air supply to the boiler.

Operational
Coal Quality
Compare Each of the Fallowing Coal Quality |
Characteristics with Contract Specifications. i
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 Meisture - Dry fine coal particles can get suspended in the combustion gases
and get carried out the furnace.

FIG4-47rv2
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FIGURE 4-48: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Fly-Ash Recycle

Have you checked the gas velocity through theN | Check and adjust the gas flow through the cyclone so as
cycione? to improve the efficisncy.

by

Have you checked the 1D fan inlet vanes, ID fan N _| Check and adjust ID fan inlet vanes, |0 fan dampers, and
dampers, and ID fan speed? iD fan speed to balance gas flow.

I

Have you checked the FD fan speed, FD fan [nibt | Check and adjust FD fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow.

I

Have you chacked the conveying air velocity to bhe | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coal flow.

I

Have you checked the screw conveyar speed? N _| Check and adijust the screw conveyor so as to reguiate

coal flow.
|
¥ Y
[ Have you checked to see that the boiler is
operating at the excess air level recommend Check and adjust the air supply to the boiler.
the manufacturer?
v
Operational
Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

T
i

L !

|

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

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 encugh heat to ignite the coal.

Excess Fines - Toe many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses becavuse 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.

FIGa-48ry2
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FIGURE 4-39: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Clinkers In The Ash Dollie

Have you checkad the FD fan speed, FD fan |nidt | Check and adjust FD fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow.

v

Have you checked the conveying air velocity {o bhe | Check and adjust the corveying air velocity so as to
cyclone separator? regulate coal flow.

I
N .
Have you checked the screw conveyor speed? Cég:::ﬁ;:\d adjust the screw conveyor so as to regulate

I

Have you checked to see that the boiler is

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

Y

Operational

A TS N G G S GMEE SEER WA e S S S S—— e —amn o eEn D e T e o i, . S S — A

Coal Quality
'

| Compare Fach of the Foliowing Coal Quality

I Characteristics with Contract Specifications.
[

Y

1. High Free Swelling
(See Appendix A

|
For Test Methods) }

2. Low Ash Fusion Temperatu
3. Excess Fines

High Free Swelling Index- Coal having a high free swelling index can cake
(agglomerate) or fuse into large masses (clinkers) on the grate surface and get
carried over into the ash hopper/pit.
Low Ash Fusion Temperature - A low ash fusion coal can become plastic or liquid
forming a fused mass (clinker) which can get carried over into the ash
hopper/pit.

Excess Fines - Coal with too many fines can cake (agglomerate) or fuse inte
large masses (clinkers) which get carried over into the ash hopper/pit.

FIG4-agn/2
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FIGURE 4-50;: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Ash Dollie

Have you checked the FD fan speed, FD fan in/dt | Check and adjust FD fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow.

1Y
Have you checked the conveying air velocity to Me | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coai flow.

I
N .
Have you checked the screw conveyor speed? Eg:lcgoa::d adjust the screw conveyor so as to regulate

I

Have you checked to see that the boiler is

operating at the excess air level recommend Check and adjust the air supply to the bailer.
the manufacturer?

Y

Operational

o e S S ML G GINS URES Ems M S ML AIND GIND GEED AL SN ANNG SEms RN U I WS S G S i dmmk e wewe S

Coal Quality

y
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 ceal, a coal low
in volatile matter will not produce encugh heat to ignite the coal.

Excess Fines - Too many fines can iead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses becayuse 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.

FIGa-500/2
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FIGURE 4-51: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of Stack/Chimney

Have you checked the ID fan inlet vanes, ID an N ! Check and adjust ID fan inlet vanes, ID fan dampers, and

dampers, and |D fan speed?

ID fan speed to balance gas flow.

Y
i
Have you checked the FD fan speed, FD fan inidt | Check and adjust FD fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow.
I
Have you checked the conveying air velocity fo bhe | Check and adjust the conveying air velocity so as to
cyclone separator? reguiate coal flow.
I
N -
Have you checked the screw conveyor speed? Check and adjust the screw conveyor so as to regulate
coal flow.
Iy
Have you checked to see that the boiler is
operating at the excess air level recommend Check and adjust the air supply to the boiler.
the manufacturer?
Y
Operational
Coal Quality
r

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

i
y

1. High Chlorine
2. High Sulfur
3. High Ash

4. Excess Fines

(See Appendix A
For Test Methods)

High Chilorine - Chlorine in the coal can react during the combustion process
and form a corrosive deposit on the stack/chimney.

High Sulfur - Suifur 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 -- sodium and potassium -- can react during the
combusticn process to form a cerrosive deposit on stack/chimney.

FIG4-51n/2
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FIGURE 4-52: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Stack/Chimney

Have you checked to see that fly-ash reinjectiorN L
lines are not plugged? Check fly ash reinjection lines for pluggage.

VY

Have you checked the ID fan inlet vanes, ID fanN | Check and adjust ID fan inlet vanes, ID fan dampers, and

dampers, and 1D fan speed? ID fan speed to balance gas flow,

LY
Have you checked the FD fan speed, FD fan |nilt | Check and adjust FD fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed tc balance air flow,

Y
Have you checked the conveying air velocity jo Mhe | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coal flow.

I

yY

N , | Check and adjust the screw conveyor so as o regulate
coal flow.

Have you checked the screw conveyor speec?

. I

Have you checked to see that the boiler is
operating at the excess air level recommend
the manufacturer?

Check and adijust the air supply to the boiler.

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 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.

FiG4-52n/2
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FIGURE 4-53: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Smoking Around The Stack/Chimney

Have you chacked the ID fan inlst vanes, D fanN _| Check and adjust ID fan inlet vanes, ID fan dampers, and
dampers, and ID fan speed? ID fan speed to balance gas flow.

Y
1
Have you checked the gas velocity through the N | Check and adjust the gas flow through the cyclone so as
cyclone? to improve the efficiency.

I

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

Check fly ash reinjection lines for pluggage.

T
y

Y
Have you checked the FD fan speed, FD fan |nlat | Check and adjust FD fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FO fan speed to balance air flow. i

]

Y

Have you checked the conveying air velocity jo dhe | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coal flow.

I
: N -
F Have you checked the screw conveyor spead?——+ C;g:::;oe‘l’:]d adjust the screw conveyor so as 1o regulate

Y

| Have you checked to see that the boiler is

operating at the excess air leval recommended By Check and adjust the air supply to the boiler.
the manufacturer?

Y

Operational

Coal Quality

See next page for Coal Quality Section.

FiGa-33n/2
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FIGURE 4-53 (continued): TOP FEED STATIC GRATE STOKER

TROUBLESHOOTING LOGIC DIAGRAM
For Smoking Around The Stack/Chimney

See Operational Section on previous page.

Operational

—— e S S S e A AL Sk AN WIS IR GIID GEIR L e I G . S S S A e

Coal Quality

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

l

1. Low Fixed Carbon

2. High Volatile Matter (See Appendix A

3 Hfgh AS*} 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 Volatile Matter - If the volatiles are heated very rapidly and are siow 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
particies 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.

FlGa-53nb/2



USACERL TR 97/14, Vol 2

D65

FIGURE 4-54: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Particulate Emissions From The Stack/Chimney

Have you checked the ID fan inlet vanes, ID fanN

damgpers, and ID fan speed?

Check and adjust 1D fan inlet vanes, |ID fan dampers, and
ID fan speed to balance gas flow,

Y

Have you checked the gas velocity through the N

cyclone?

Check and adjust the gas {low through the cyclone so as|
to improve the efficiency.

0

Have you checked to see that fly-ash reinjectiorN

lines are not plugged?

Check fly ash reinjection lines for pluggage.

1Y

Have you checked the FD fan speed, FD fan jniht

vanes and FD fan dampers?

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

and FD fan speed to balance air flow.

1
Y

Have you checked the conveying air velocity (o bhe

cyclone separator?

Check and adjust the conveying air velocity so as to
regulate coal flow.

Iy

Have you checked the screw conveyor speec?

Check and adjust the screw conveyor so as to regulate
coal flow.

Y

Have you checked to see that the boiler is
operating at the excess air level recommend
the manufacturer?

Check and adjust the air supply to the boiler.

Operational

Coal Quality

See next page for Coal Guality Section.

FIG4-Bary2
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FIGURE 4-54 (CONT'D): TOP FEED STATIC GRATE STOKER 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 Following 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 ¢an 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.

FIG4-54nb/3
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FIGURE 4-55: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM
For SO2 Emissions From The Stack/Chimney

dampers, and |D fan speed?

Have you checked the ID fan inlet vanes, ID an N |

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

Y

Have you checked the gas velocity through theN | Check and adjust the gas flow through the cyclone so as
cyclone? to improve the efficiency.

i

1 Y
Have you checked to see that fly-ash reinjectiorN Check fly ash reinjection kines for pluggage.
lines are not plugged?

i

¥ Y

Have you checked the FD fan speed, FD fan |nidd | Check and adjust FD fan dampers, FD fan inlet vanes an
vanes and FD fan dampers? and FD fan speed to balance air flow.

WY
Have you checked the conveying air velocity to bhe | Check and adjust the conveying air velocity so as to
cyclone separator? regulate coal flow.

It

N -
Have you checked the screw conveyor speeg? Check and adjust the screw conveyor so as to regulate
coal flow.

¥ Y
Have you checked to see that the boiler is
operating at the excess air level recommend Check and ad|ust the air supply to the boller.
the manufacturer?

— e S . aEm S S S S S S AR ey S e e

Comparg Each of the Following Coat Quality
Characteristics with Cantract Specifications.

'

|

1, High Sulfur

(See Appendix A
For Test Methods)

|

b

High Sulfur - Sulfur dioxide (S02) is a gaseous emission formed from the
combustion of sulfur in the coal.

Operational

Coal Quality

FIG4-55n/2






