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STUDY FOR BURNER CONTROL COAL FEED
AND ASSOCIATED PULVERIZER

INfRODUCIION

I
I
!
I
I
I

This study was prepared in accordance with the requirements and scope

established in Contract Number N62470-80-C-3830 and a meeting held at Camp

Lejeune to define the scope on September 3, 1980.

This report is complete and includes review comments. ]e report includes

an analysis of the existing conditions and several design changes t/]at are

required to meet the safety requirements in NFPA. Also included are analy-

ses of several items which are not necessary to meet NFPA Safety

Requirements, but they are additives that should be considered. Cost esti-

mates of the equinent and labor needed to implement these reconnendations

are included on Material and Labor Cost Estimate Sheets 5ND iAhZI’DIV

4-11012/5 (Rev 10/74).
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CAMP LEJEUNE
STUDY 3R BURNER COntROL COAL FEED
D ASSOCIATED PULVERIZER

CONCLUSIONS AND RECOVENDATIONS

This study concludes that there are equipment and control modifications

necessary to meet the NFPA requirements. Implementation of these modifica-

tions should result in improved safety and increased efficiency.

Conclusions:

The following conclusions are recommended and discussed in detail

in this study.

ao Fuel and air should be shut off to the pulverizer by the addi-

tion of a coal and air shut off valve at the pulverizer

inlet.

Do Primary air to the pulverizer should be measured, regulated and

controlled.

A steam line should be permanantly installed in the pulverizer

for fire protection.

do The existing ignitors should be replaced with larger capacity,

No. 6 oil-fired ignitors.

eo Control changes should be made as outlined in Section C of this

study for burner controls without cross feed.

The following items should be accomplished based on available u,dilj

or operations lnagnents evaluations:

ao Construct clean out box for coal pulverizer to ren)ve coal build-

up in bottn of pulverizer upon shutdown.

I -2-
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CAMP LEJEUNE
S’IJDY FOR BURNER COI’ROL COAL FEED
AND ASSOCIATED PULVEIt[ZER

Testing of air velocities in coal pipes.

Co Sequential starting interlocks for the pulverizer and coal

feeder.

do Controls modifications to include cross feed capability of

pulverizer and burners.

e. Additional pump and heater set for No. 6 fuel oil.

Recommendations:

The existing pulverizers at Building 1700 are almost 40 years old and have

operated beyond their expected life. At present, replacement parts are

expensive and have a long delivery tithe. As these pulverizers become cbso-

fete, the parts will be more difficult to obtain.

It is recornended that replacement of the existing pulverizers and eoal

feeders be considered and implemented at the same time as the conclusioks

recon]nended above. Tnis will insure an integrated system of modern

equipment. By obtaining new pulverizers, many of the concerns addressed in

this study will be incorporated in the new equipment or will at least have

provisions for the controls and equipment suggested in the NFPA code. New

equipment would be specified as meeting the NFPA code and most equipment

currently supplied is built to NFPA requirements. A preliminary budget

cost estimate to replace the pulverizers on each boiler is approximately

$500,000 per boiler ($2,000,000 total). This cost would include the mills,

feeder, exhauster, piping and controls.

The existing control drawings do not reflect t/e current wiring and

controls and any work done to modify the burner and combustion controls

should include new drawings of the entire control system.

i -3-
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CAMP LEJEUNE
STUDY FOR BURNER COMOL CXDAL FEED
AND ASSOCIRPED PULVERIZER

PULVERIZER ANALYSIS

STUDY CRITERIA:

This study utilizes e National Fire Protection Association (NFPA)

Codes and Standards. The two applicable standards utilized were

"Standards for the Installation and Operation of Pulverized Fuel

Systems NFPA 85F-1978; and "Standard for Prevention of Furnace

Explosion and Pulverized Coal-Fire Multiple Burner Boiler-Furnaces",

NFPA 85E-1978. It is suggested that the reader become familiar with

these particular Standards. For purposes of discussion, the appli-

cable details of these Standards are to be found in Appendix A and B

following this Section. Appendix A contains the excerpts from NFPA

85F-1978 which are applicable to pulverized fuel systems and Appendix

B contains excerpts of NFPA 85E-1978 which are applicable to preven-

tion of furnace explosions.

The most important consideration of these Standards is that they are

not mandatory for existing installations. However, the Standards

apply to major alterations or extensions of existing equipment. NFPA

Standards request that operating companies of pulverizers and boilers

adopt those features of the Standard which are considered applicable

and reasonable for existing installations. Please refer to paragraph

1-2.2 1-2.3 in Appendix A and Paragraphs 13 and 14 in Appendix B for

exact wording of these Standards.

STUDY CONCLUSIONS:

a. Reports of the pulverizer continuing to run and delivering 200 to

300 pounds of coal to fl%e furnace:

It is reported that fires continue five to seven minutes after

systn shutdown due to a trip. This aspect of the pulverizer

mechanical systn was studied extensively to verify the reports.

-4-
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CAMP LEJEUNE
STUDY FOR BURNER CONTROL CDAL FEED
AND ASSOCIATED PULVEI{IZER

After shutting off the fuel supply to the pulverizer, a quantity

of fuel, which is stored in the pulverizer, will be propelled to

the burners by air passing through the system. Even if the

pulverizer power supply is removed, the high rotary inertia of

the pulverizer will continue to pnp air and fuel to the burner

for a considerable time period. Air and coal will be pumped out

during this coast-down period.

There are two ways to prevent this from occurring. The first way

is to provide a shut-off valve on the pulverizer inlet, thereby

removing the capability of airflow out of the pulverizer by elimi-

nating the airflow into it. The second way previously suggested

is to shut off the exit of the pulverizer tlereby preventing any

material from leaving. The second alternative is not feasible.

Upon blocking the outlet of the pulverizer it becomes extremely

positive with respect to atmosphere. Any openings in the

pulverizer casing, shaft seals, etc. will allow coal to escape

into the boiler plant. This phenomenon was observed by the writer

when a coal pluggage occured in the pulverizer. This creates an

extremely hazardous condition and should not be allowed to occur.

The reconnended alternative is to place a valve in the inlet end

of the pulverizer. This will prevent air from traveling through

the pulverizer and limit the amount of material that is admitted

to the boiler. As this valve is closed off, the fan in the

pulverizer will develop pressure and cause the pulverizer to

become extremely negative. At this point in time the air will be

drawn into the pulverizer through any opening in the entire

pulverizer systn. From information from the manufacturer of the

pulverizer the amount of negative air pressure in the pulverizer

can go to 20 inches of water colan. As shown in the attached

calculations, a nineteen inch pL-essure diferential will limit

I
-5-
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CAMP LEJEUNE
STUDY FOR BURNER CONTROL COAL FEED
AND ASSOCIATED PULVERIZER

coal flow to 1.157 pounds per minute which is a safe operating

condition. The calculations also indicate that this could be

tolerated for a tne of seventeen minutes. This would be totally

adequate to restore the flame at the boiler and correct any dif-

ficulties in this syst without creating an explosive condition

in the boiler.

The valve, as shown in the sketches, does rt have to be airtight

but should substantially lnit the amount of air entering into the

pulverizer. Design specifications are shown in sheet 7 of the

calculations which limit the total mount of leakage area to 2.45

square inches. This limited amount of leakage can be achieved by

careful valve design and modification of the existing

pulverizer, as shown in the sketches. Modifications should be

made on the inspection door of the pulverizer and to the clean-out

door to provide an air tight seal for the pulverizer. There will

be certain leakages arouDd the valve shutting off the air to the

pulverizer add around the shaft seals. This is unavoidable but as

long as the total area of air intake is less than 2.45 square

inches the pulverizer will be safe in operation.

The first step in the actual design phase of this study would be

to verify the actual thickness and physical characteristics of the

material of the pulverizer. The reconendations in this study

call for an external load of 20 inches of water column to be

placed on the surface of ]e pulverizer. The construction of the

pulverizer should allow this load to be safely applied but this

has not been thoroughly examined. Additional gussets may be

needed to strengthen the casing. Interior examination will need

to be done to deteaine if metal has been worn away by the imany

years of service. Stiffening will also be required in ]]e duct

area as shown on Sheet No. 9 of the calculations.

This careful examination might result in detenination of damage

which would require repairs of an extensive Dature. This should be

I
-6-
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STUDY [’OR BURNER ti’l{OL COAL FEED
AND ASSOCIIED PULVERIZEL{

done first to determine if it might be more economical to replace

the pulverizer with new equipment which is designed per NFPA 85F

Paragraph 2-6.1.1 which calls for 50 psig internal pressure design

conditions.

b. Supply of air to ]e pulverizer:

Examination of the current hot air supply system to the pulverizer

indicates that it does not meet the current requirements of NFPA.

Specifically the system as employed does not allow for the control

of the temperature of the exit air of the pulverizer. This is

specifically called out on Section C4 of 85E where "Means shall be

provided to control pulverizer outlet temperature within limits

suitable for the coal being fired". The current method of

controlling air does not meet this criteria because the adjustment

is a manual one at the forced draft fan entrance to the air

preheater. There is a mechanical damper in position which is set

to divert approximately 50% of the air around the air preheater.

This is the only means for controlling the temperature ax is

highly inaccessible to the boiler operator.

The current method cannot control temperature over a wide range of

coal and is highly ineffective with regard to the utilization of

the air preheater. With the current bypass, 50% of the capability

of the air preheater is lost. This contributes to inefficiency of

the entire facility.

A new hot air ducting systn is proposed to meet the requirements

of NFPA for temperature control of the exit temperature of the

pulverizer. Essentially this system consists of modification of

the existing ductDrk, construction of new hot air dampers,

integration of existing dampers for pressuredifferential control

and cold air inlet. A temperature probe, controller and indicator

will also be required. These proposed modifications are shown in

the sketch at the end of this presentation.

-7-
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AND ASSOCIATED PULVERIZER

ne existing hot air duct to the pulverizer will be modified by

ducting to the opposite side of the pulverizer. The existing

ductwork will be removed and disposed of. A new screen will be

placed over the inlet of the existing duct which will serve as the

cold air supply for the pulverizer. New tight shut-off dnpers

will be provided so as to control the amount of hot air entering

the pulverizer. The existing set of dampers will be utilized to

provide for air inlet suction pressure. The existing controller

for achieving a negative 0.7 inches of water column will rt be

reused. It will be replaced by an electronic controller com-

patible with the electronic temperature control system. The tem-

perature control system will be achieved by a temperature

monitoring device in the outlet of the pulverizer at the area of

the flange where the current exit damper is placed. The rela-

tionship between a damper controlled by temperature (hot air

damper) and a damper controlled by pressure (cold air damper) will

be integrated by a feed forward controller. This is required to

:rticipate changes in the flow rates of the two air streams and

minimize "hunting" which could result without this "anticipatory"

control.

When the pulverizer inlet valve is closed by the burner management

system as described in Section C, Part 3, Paragraph C, the ten

perature modulating system is electrically de-energized. The hot

air damper will then automatically close, blocking the flow of hot

air to the pulverizer ducting. The operational speed of the hot

air damper will be designed to be faster than the operational

speed of pulverizer inlet valve. Thus, hot air will be prevented

from travelling up through the feeder or out the cold air damper

leading to the plant.

As the hot air damper closes, a pressure sensing instrument in the

lower pulverizer duct will sense the increased negative pressure

created by the lack of air to the pulverizer, and will open the

cold air damper. Even with the pulverizer valve shut off, slight

leakage from the hot air duct will be dissipated to the cold air

duct, minimizing hot air exit to the surrounding area.
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STUDY FOR BURNER CONTROL COAL FEED
AND ASSOCIATED PULVERIZER

In operation the air preheater will supply hot air of approxima-

tely 400 degrees F to the ductwrk. The temperature indicator and

setpoint control mounted on the boiler main ontrol panel will

call for opening or closing of this damper. The existing dampers

will open and close to admit quantities of cold air to the

pulverizer to be mixed with the hotter air. The temperature probe

on the outlet side will control the hot air dampers ad allow for

monitoring of the exit temperature of the pulverizer. As mDre hot

air is drawn into the pulverizer to transfer heat to the coal and

dry the coal, the existing dmnpe-s will close to balance the air

requirements of the system. During shut-down procedures, outlined

later, the setpoint oontroller would .be turned down by the boiler

operator. This would then shut-off the hot air damper and allow

cold air to be drawn through the pulverizer to cool it down quickly

for shut-down. Tne existing system does rt have this capability

and leads to problems of explosive potential with regards to the

operation of t]e pulverizer.

The capability to control the exit air temperature to the

pulverizer will result in superior drying capabilities for the

existing installation. This should minimize coal pluggage from

the pulverizer which is due to insufficient drying capacity. In

addition to providing these benefits from an operation standpoint,

the modification will result in substantial savings to the

operation. It is believed that the current design of the syste

realizes an air preheat temperature of 200 degrees F. This air is

used as primary air supplied to the pulverizer for drying and as

secondary air to the burners for combustion. By limiting the

temperature of this air to satisfy the requirements of the

pulverizer, heat is lost to the stack instead of being returned

to the boiler as make-up air. This is inefficient utilization of

the air preheater. It nst be pointed out that this condition

also exist with te use of oil as a secondary fuel for the

burners. If the manual dmnpers are not adjusted when fuel oil is

-9-
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STUDY FOR BURNER CONTROL GOAL FEED
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selected, these heat losses occur. The calculations provided show

that there is a potential savings of nearly 4 million BTU per

hour. At costs of 3 to 5 dollars per million BTU’s of heat, one

can see that this is a significant number and the modification of

this systn could rapidly pay for itself in terms of higher utili-

zation of existing fuels.

c. Pulverizer re-start after a burner trip:

It is reported that if the pulverizer is tripped, there is suf-

ficient coal inside that a re-start is not possible because

clutch slippage. After a trip the pulverizer must be opened and

cleaned out. The pulverizers were examined and the applicable

service manuals for the pulverizers were examined to determine if

there were any conclusions that could be drawn as to this type of

operation.

I
I
I
I
I
I
I

First, it must be pointed out that this pulverizer is classified

by NFPA as a low storage pulverizer. There is supposed to be a

minimal amount of coal in the pulverizer as compared to other

models of pulverizers. The pulverizer receives lumps of coal and

in the first stage of pulverization, breaks these larger chunks

into smaller particles where d]ey are ]pelled by the rotary

motion of the hammers into a second chmnber where ]e mnall chunks

are den ground into a fine powder by impinging them upon sta-

tionary pegs. There are many factors which influence the path of

an individual particle of coal once it enters the pulverizer. In

normal operation the chunks hit an impact hmner which propels die

chunks into the top portion of the pulverizer. The impact of the

Chunks hitting these surfaces causes the chunks to shatter into

smaller particles. The mveaent of the air inside de pulverizer

then propels dese chunks into the second chmnber of de

-I0-
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pulverizer where ?]lere is further impact between stationary pegs

and movable pegs connected to the rotor of the pulverizer. It is

possible for a chunk to drop through the exit chute and travel

directly to the bottom of the pulverizer without touching any

impact harners. This chunk would travel through ]]e han]aer and

remain in the bottn portion of the pulverizer. However, the ori-

ginal design speed of the pulverizer of approximately 1200 RPM

minimizes the potential of this occurance.

If a chunk of coal is of such a nature that it is not friable, tJ]e

impact hammer will propel the chunk to the top of the pulverizer.

It will continue to travel round and round in the first section of

the pulverizer until it is able to escape between the impact

hammers, lejection of hard particles is a requirement for proper

operation of the pulverizer since ?]%ese particles can cause damage

to the stationary and moving pegs of the pulverizer. Hardness of

the coal could have changed over the period of time which the

pulverizer has been in use at t]e facility. The only way to

verify this condition is to take a chemical and physical analysis

of the particles remaining at tile bottom of the pulverizer after

extended operation. The presence of hard particles would indicate

a problem of purchasing of coal to a specification that would

allow for proper pulverizer operation. The quantity ]at we are

referring to is extrnely .1all in a total coal sample.

A quantity of 200 ibs. of particles are reported in the bottom of

the pulverizer. If the pulverizer remains in operation for 4

hours at 5,000 ibs per hour this would represent less than 1% of

the total with this high hardness. If this were to be extended to

a 40 hour time period, the material would constitute less than

0.i% of the total material handled through tJe pulverizer.

Due to the metallurgical nature of coal this might be a reasonable

number.. Therefore, a design of a removable box in the pulverizer

might be required. This removable box would allow for cleanout of

the pulverizer in a tithe period of thirty seco1ds or less. A new

-ll-
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empty box could be inserted where the old box was replaced and

this would not interfere with the o[xration of the pulverizer

could in fact be done while the pulverizer was in operation. This

is possible because the pulverizer has a large negative pressure

associated with it during its normal operation. Air would be

sucked into the pulverizer through the open cleanout gauge during

operation. Thus, no large quantities of dust would be generated

by the operation of cleaning out the pulverizer.

When the door is opened, cool air will be drawn in. %]e tn-

perature controller will sense a drop in temperature and will open

the hot air dnper more. The pressure controller will close the

cold air damper since the pulverizer duct will go less negative,

as air enters the pulverizer through the open door. The size of the

door will limit the amount of air into the pulverizer through the

door. In this manner, the system air flow will remain in balance.

I
I
I
I
I
I
I

I

During discussions with the operators at the facility, it

appeared that instances of coal build-up in the pulverizer has

diminished over the last few months. This could be as a result

of some modification made to the electrical system by the faci-

lities engineers. When the boiler was converted to primary coal

with secondary oil in early 1979 a design defect was discovered.

The original design called for a coal auxiliary control relay

contact for each burner control circuitry, to be placed

parallel in the motor starter circuitry of the feeder. When

both feeders were in operation, these parallel sets of relay

contacts did not stop the feeder upon loss of flame in the

boiler. The electrical circuitry would have kept the feeder on

and supplying coal to the pulverizer which could have been

stopped by the boiler operator. This condition has since been

rectified and the boiler plant is now currently working on a

system where feeder and pulverizer No. 1 is supplying coal only

to burner No. I, similarily for No. 2. There will be a further

discussion of t/]e burner safety controls as part of Section C

The Electrical Interlock Controls.

-12-
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d. Fire Protection

The principal means for controlling fires in the pulverizer will be

through the temperature control system outlined in paragraph b of

this section. The temperature monitoring devices outlined in

paragraph b uld be used to detect the presence of a fire in the

pulverizer. Thus the setpoint controller should be designed with

a high limit alarm ad annunicator to instruct te boiler operator

of a fire in t]e pulverizer.

The first action required by the .boiler operator uld be to lower

the tperature setpoint ad stop the coal feed. This aediately

prevents more fuel from being added to the fire and begins to

minimize the temperature of the fire by bringing in cold air.

If tese activities do not control the fire, then furt]er leasures

are required. These measures involve complete inerting of the

pulverizer per NFPA 85F Section 3-2.4. When initial attempts fail

to limit the fire, complete shutdown of the pulverizer is required

and a total inerting is necessary. This can best be accomplished

by placing a permanent one inch, 5 psig steam line with appropriate

valving directly into the pulverizer. The introduction of steam

into the one inch line should be controlled by valving suitably

located for fighting a fire. Installation of this line uld meet

the requirement of NFPA 85 Section 2-4.1 and 3-2.4 and is hereby

recoended by this study.

e. Testing of air delivery

NFPA 85F Paragraph 2-3.3 requires that testing during initial

start-up shall be performed to verify that pipe velocities are

adequate. To the best the writer’s kowledge no testing has ever

been performed on these pulverizers to insure that the outlet air

velocities are sufficient to carry the fuel to the burners. Over

a long period of time the fan characteristics may have changed ad

I -13-
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it is good practice to verify that the velocities are adequate to

transport the fuel. Again these conditions are not mandatory but

conservative operational practice of the boiler plant should

verify that transport velocities are adequate. Coal sampling

ports are instal.led on the pipes to allow for this type of

testing. These ports were last opened when the electrostatic pre-

cipitator was added to the system. The test performed at that time

involved sampling activities regarding the fineness of the coal

delivered to tl]e burners and did not involve calculation of velo-

cities present in the pipes.

f. Full speed switch of pulverizer

NFPA 85E Section 633 "Mandatory sequential starting interlocks"

calls for the pulverizer to start before the raw coal feeder. At

this particular installation there is a significant time lag bet-

ween the starting of the pulverizer and the time in which material

can be pulverized. Observation indicated at least one minute for

the pulverizer to accelerate up to its no-load speed of close to

1200 RPM. To meet the NFPA requirements, a zero speed switch set

to operate on the pulverizer above 1,000 RPM should be added to

the pulverizer. Tnis speed switch could t/%en signal the electric

controls, which are discussed elsewhere, to allow for coal feeding

to begin. If this is not accomplished, the pulverizer may poten-

tially bog down due to the large a,nount of coal that can be added

during this start-up condition. This switch is shown in the

sketches following this presentation.

-14-
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CAMP LEJEUNE
STUDY FOR BURNER CONTROL COAL FEED
AND ASSOCIATED PULVERIZER

IGNITOR ANALYSIS

REQJI’_PS:

According to the National Fire Codes published by the NFPA National

Fire Protection Association the ignitor to be used for pulverized coal

must be either a class 1 or class 2. Class 1 is a continuous ignitor,

that is lit whenever coal is being fired or being prepared to be

fired. Class 2 is an intemnittent ignltor which can be operated at

any time for a given period of thne. The existing ignitors were esti-

mated to be capable of approxnately 1% of the heating load which is

not sufficient to qualify it as a Class 2 ignitor. For the purposes

of the Riley boilers at Camp Lejeune, an intermittent ignitor will be

chosen. This selection is dictated by the existing controls but it

will be sized so that it can be operated as a Class 1 continuous

ignitor. A Class i ignitor must be in excess of 10% of the full load

of the burners; an intemnittent or class 2 ignitor is geneL-ally bet-

ween 4 ar 10% of a full load of a burner. In our particular case

each burner is capable of taking half tJ]e load of the boiler which can

be a ,naxnum of 120,000 ibs. per hour for the boiler ar therefore

60,000 ibs. for each burner. ne ignitor will be sized at about 10%

of that which is 6 million BTU’s per hour.

2. DESCRIFrlON:

The ignitor will be located in each burner in replacement .of the

existing propane ignitor. The existing ignitor screws into a 2-1/2"

pipe nipple welded into the burner. This nipple shall be replaced

wit a 4" nipple if a Peabody ignitor is selected. Because o J]e

limited storage capacity of the two 1,000 gallon propane tanks at the

plant, a high energy spark/No. 6 oil ignitor will be chosen. Choice of

this ignitor will eliminate the need for additional storage and piping

to the building propane system. No. 6 oil which is presently being

pumped to the front of the boiler will be supplied from that line and

be LnJn to the new ignitor-.

-15-
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CAtP LEJEUNE
STUDY FO{ BURNER COIIMOL COAL FEED
AND ASSOCIfED PULVEIZER

Calculation sheets at the end of this section address the amount of

propane required based on past usage and projected usage. To maintain

an adequate propane flow and capacity for operation of all ignitors

simultaneously a 30,000 gallon tank, a vaporizer, plus piping ar control

valves will be required. If natural gas were available to the plant,

the additional capital cost would be the .piping and controls only.

No. 6 fuel-oil is recoxnended for the new ignitor because of the lower

initial cost of installation, the present availability of the fuel at

the building and the projected fuel costs based on decontrol of

natural gas. The present cost of Datural gas is approximately equal

to the cost of No. 6 fuel-oil on a cost per BTU basis.

The atomizing requirement for this new ignitor will be eit]]eL- sten or

air. The attached calculation sheet shows t]e requirements for ste1

and air for at(izing. Oil from the present pump ar heater set to

the burners is supplied between 190 degrees and 200 degrees F. rinis

temperature will be sufficient for use of the ignitors although a tem-

perature of 220 230 F. is preferred for No. 6 fuel-oil. The pump.and

heater set is listed as a cost option because it is not required with

the present equipment available in the plant.

The ignitor should also be supplied with purging valves so that upon

shut-off of the ignitor, the oil valves will shut and the air atomizing

valves will open such that the air shall go through the oil supply

line into the ignitor following the path of oil. This will completely

purge the ignitor. The valves will aut(matically operate and controls

will be supplied with the ignitor such that this will be an automatic

function. Also supplied with the ignitor is the equipment necessary

to have it operate within the NFPA requirements with only the proper

sigris to turn on and shut it off coming from the master controls.

-16-
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CAMP LEJEUNE
STUDY FOR BURNER CONTROL OOAL FEED
AND ASSOCIATED PULVERIZER

The ignitor itself will have an output of approximately 6 million

BTU’s but upon operation it may be determined that a larger or smaller

output will be required which can easily be done through adjustment

of the ignitor tip or adjustment of the pressure. Air for atomizing

being of a constant pressure and a low volume may be easily supplied

by the existing cnpressors. Therefore the entire igniter system will

use existing utilities rat/er than installing any new ones. Steam

atomizing will require a constant pressure of between 80 I00 psig.

Piping from a source of steam will require a pressure gulating

valve. The piping should be insulated. It is reconended that both

steam and air be piped up for atomization. The alternative of two

atomizing fluids give the operation greater flexibility.

If No. 6 fuel oil fired ignitors are installed, the boiler could be

operated with coal as the main fuel even when the coal is wet.

Presently the plant must operate on the more expensive No. 6 fuel oil

when the coal is wet, but oil fired ignitors will carry 10% of this

load on oil and the remainder of the load could be carried on coal.

This is also tJ]e advantage of having Class I or Class II ignitor which

can be continuously fired.

The option is still available to go to propane ignition or natural gas

ignition but all those choices would involve a higher initial cost to

install those utilities to the plant as well as greater operating cost

as the cost of propane and natural gas rise above the cost of No. 6

fuel-oil on a dollars per BO basis. The cost of a propane system is

given as a cost additive in the estnate.

The ignitor control package will retract or insert the high energy

park electrode upon t/e proper master control signals to start or

shutdown t/]e ignitor. Normally the electrode is kept on for a period

of ten to fifteen secoxs to allow the fuel to arrive at the burner

tip. The electrode is shut-down and retracted after this thne.

-17-
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STUDY FOR BURNER CONTROL COAL FEED
AND ASSOCIATED PULVERIZER

When ordering the new ignitor it can be sized to any length. The

length chosen should be equivalent to the existing ignitor length which

is approximately 27 inches. This locates it at an angle to the main

coal burner and at approximately an inch or two beyond of tl]e end of

the coal pipe.

OPERATION

The ignitor is operated for a period of thne set on the control timer,

ICIT. Presently this timer has a range of 0 to 300 seconds but should

be changed to 0 30 minutes with changes suggested in this study. At

the expiration of this thner the ignitor will be shut down autnati-

cally and tJe controls inherent in the ignitor will pu]e it. he

existing controls are such that the ignitor can be re-lit at anytime

without a purge if there is a flame in the boiler at either burner.

If all flame is lost, the boiler must go through a purge. The new

ignitor has its own purge system and control which is additional to

the boiler purge.

In addition to the control changes suggested in the study, modifica-

tion should be made to the purge circuitry. The existing circuitry

allows for le bypass of oil supervisory limit switches when firing on

coal. These limits were bypassed because of propane ignition.

If oil ignition is selected, these limits should not be bypassed and

rewiring will be required. These changes will meet NFPA requirements

for an assured fuel supply before introducing an ignition spark.

The ignitor automizing pressure will require a constant 80 100 psig

and the oil pressure can vary from approxhnately i00 to 300 psig.

pressure and .therefore the flow will determine the BTU output of the

-18-
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S’IJDY FOR BURNER OONTROL COAL FEED
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ignitor. Oil, No. 6 fuel-oil especially, should be pumped into the

ignitor between 200 and 220 degrees F. This should be attainable

with the present pump a heater set. The controls at present do not

close the dampers leading rom the air duct to the windbox so that

there is sufficient conustion air or the ignitors to operation with

the present boiler controls. At one time the controls were designed

to operate such that the dnpers would shut off when ignition was to

be made, but it has been found through experience that reduction of

the air flow is not required. ’lhe logic of ]e existing controls is

not clear but its present operating sequence is rkable.

I
I
I
I
I
I
I
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CAMP LEJEUNE
5’IDY FOR BURNER COrROL COAL FEED
AND ASSOCIErED PULVERIZER

ELECTRICAL INTERIfK COfROLS

Existing Controls:

The most distinctive aspect about ]e existing buLner control system

is its inability to handle cross-firing situations. The easiest

explanation of cross-firing is when feeder No. 1 brings material to

pulverizer No.l which in turn then blows the coal to burner No. 2.

This situation can occur by the manual movement of ]e coal valves

situated at the output of each pulverizer and the input to each

burner. The design modifications done in December of 1978 converting

the plant to primary coal did not address this problem of cross firing

adequately. These modifications allowed both feeders to be started

autatically with a single burner control and did not remove power

from a feeder with a loss of flame if another feeder was operational.

The coal auxiliary control relays for both burners were wired in

parallel to each feeder starter. ]is hazardous situation was

corrected by the Public Work Engineers, but e drawings still reflect

the original design., It is unclear as to the degree of hkoortance
that ]e original design contributed to He reports of pulverizers

filling up with ooal. With the early design, such an event was

likely to have occurred frequently.

Because of the previous conditions associated with cross-firing it is

believed that the facility has been ordered only to use e
pulverizer, feeder and burners with the same number. This eliminates

any potential hazard connected with cross-firing. However the ability

to cross-fire still exists at the boiler plant.

-20-
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CAMP LEJEUNE
STUDY FOR BURNER OONTROL OOAL FEED
AND ASSOCIATED PULVEIIZER

The pulverizer is controlled by interlocking it with the induced draft

fan auxilary contact and a manual switch at the main boiler control

panel. The feeder is interlocked with the respective pulverizer and

burner control. Because there are no interlocks between the

pulverizer and burner control, the coal can be pumped in to the boiler

witaaout burner protection. Existing practice has been ]]at the

pulverizer would be cleared of coal before turning on and starting up

a normal firing operation. This leads to tiae potential for human

error to cause an explosive cotition.

The existing drawing of the schelnatic diagram of the boiler safety

controls does not reflect the actual wiring of the controls. One can

see from the drawing that an apparent unsafe start-up and shutdown

condition with coal could occur. This is not the case. Normally open

and normally closed contacts ICACR, in parallel, connecting the two

flame scanners to terminal 1 and L of the fireye control have been

replaced by the same sense contacts of ICIT vich is t/e coal ignition

tither. During the thne this tither is operating ollowing ignition,

the flame scanner is looking at the flame of the ignitor rather than

the coal flame.

Thus when starting a boiler on coal, the flame scanner does not moni-

tor the coal flame, which is unstable at startup, but looks only at

the ignitor until the coal ignition timer "times out". Likwise when

shutting down a boiler, the operator would bring in the ignitor, then

shut off the coal feed and let the ignitor shut-off after a period of

time to achieve shut-down. These operations are safe if, and only if,

the ignitor is Class 2. The existing ignitor is Class 3 so, the

existing controls are unsafe in that incomplete combustion can take

lace with such a all ignitor.

-21-
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CAMP LEJEUNE
STUDY FOR BUFER COkOL COAL FEED
AND ASSOCIATED PULVERIZER

ELECTRICAL IbYfERLOCK CONTROLS REQUIRED PER NFPA:

NFPA specifically addresses the problem of start-up, normal operation

and shut-down of pulverizer systns. The reader is again requested to

thoroughly review the two applicable standards 85E and 85F (See

Appendix A & B) for operation of pulverizers when firing (al in

multiple burner boiler oeration. b simplify t]e requirements a,

seperate them in the various areas, the following excerpts are

important:

a) Startup:

Standard 85E Section 2621 Paragraph G requires that the pulverizer

and burner systl function as a unit so that starting of the

pulverizer is integrated with the light off of all burner-s asso-

ciated with it. This is the probln of cross firing of the

boilers which will be addressed in subsequent paragraphs and in

Section D of this report.

I
I
I
I
I
I
I

Standard 85E Section 522 outlines the starting sequence. The

starting sequence is as follows a) start induced draft fans b)

start forced draft fans c) purge boiler with all the burner

registers open to the light-off position, d) adjust airflow rate

to purge air flow. e) regenerative air heaters shall be continued

in service during the start up period, f) open ignition fuel

supply valve, g) start ignitors for all burners served by the

pulverizer, h) with coal feeder off, open all gates between the

coal bunker and pulverizer and make sure t/]at coal is available to

the feeder, i) after ignitors are established, start tile

pulverizer, j) start the feeder at a predetermined setting, k)

check main burner for ignition i) slowly adjust air registers to

their normal operating position, m) before starting another

pulverizer, check to see that boiler requirements are adequate to

insure that minimum air and coal feed to the boiler is exceeded.

n) follow the same procedure for place additional pulverizers

into service.

I -22-
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CAMP LEJEUNE
STUDY FOR BURNER CONTROL COAL FEED
AND ASSOCIATED PULVERIZER

The same starting procedures are referred to in Standard 85F

Paragraph 3-3.1.1. The specific requirements are stated as

follows: The starting sequence shall be as follows: a) start-up

all necessary combustion systn c]uinent such as fans, ignitors,

etc. required in proper sequence, b) open oold or tempering air

damper, c) start primary air fan or exhauster if driven sepera-

rely from the pulverizer, d) open primary air flow control damper

to a predetermined setting which is at least sufficient to provide

minimum burner line velocity, e) open burner line valves, if

any, on the piverizer to be started, f) start pulverizer, g)

start raw fuel feeder, h) place pulverizer outlet temperature

control, prnary airflow control, ai raw fuel fe] contl on

automatic.

b) Normal Operation:

I
I
I
I
I
I
I

Nornml operation is addressed by Standard 85E Section 53. This

Section can be fou at the end of this section "ELECtrICAL

IfERLOCK CDNTROLS.

c) Normal Shutdown:

Nolal and emergency shutdowns are covered by NFPA 85E Section 54,

55, and 56 the summary of these. Standards is as follows:

(1) Take combustion control for normal on-line use out of service

and place in manual mode.

(2) Start ignitors after verifying flame

(3) Shut-off hot air supply to pulverizer

-23-
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CAMP LEJEUNE
S’I%]DY OR BURNER CX)ROL COAL FEED
AND ASS(X]IATED PULVERIZER

(4) When pulverizer has been cooled, stop the feed supply to the

pulverizer and continue operation.

(5) When the coal has stopped and the pulverizer is no longer

delivering any fuel to the boiler, shut-off pulverizer.

d. Emergencl Shutdown:

Paragraph 561 calls for all coal flow to the furnace to be stopped

by tripping a burner shut-off valve or equivalent. The ignition

systn safety valves and ignitor valves in the coal feeders shall

be tripped and the ignitors deenergized.

PROPOSED BURNER C3hROLS WITHOUT CROSS-FEED:

The existing controls were exmined for compliance with the NFPA

requirements and tile purge circuitry was determi-d to be acceptable

for all NFPA requirents witl regard to pulve[-izers. %e burer fire

eye safety controls were found to be deficient with rgard to opera-

tion per NFPA.

The most hnportant co,%sideration for the controls is the requirement

that the pulverizer and burner system function as a unit so that

starting of the pulverizer is intergrated with the light off of all

the burners associated with it. If less than complete versatility is

required of the existing pulve[izers, a systn where each pulverizer

and burner is of the stone number, can be designed.

To insure that only t/e pulverizer and feeder associated with each

lurner is used it is recommended to permanently weld the coal valves

in position to prevent t]]eir movement during any subsequent operation

in the plant. This would provide for tJle uh]ost safety in regard to

the burner management systn. If this is not done there is a poten-

tial for a operator to leave the valves in tJe wrong location and

supply fuel to a burner which is not o[rational.

I -24-
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CAMP LEJEUNE
SZJDY FOR BURNER COI3L COAL FEED
AND ASSOCIATED PULVERIZER

TO meet the requirements for NFPA, the following modifications will be

required in t/]e burner controls.

Coal ignition thner this thner is found on line 13 and will do

the same function as the existing timer, however it will be

changed to an off delay from 0 to 30 minutes in contrast to the

timer currently used which is 5 minutes. This will allow for the

ignition to be on for a longer period of time to allow for

complete burnout of the coal in t/]e pulverizer.

bo Pulverizer control relay- a pulverizer oontrol lay as fou, on

line Ii of sketch C1 is added to the system to provide several

functions. It will signal the pulverizer to start autnatically

if it has been selected by the operator, and the relay will allow

the pulverizer shut-off valve to open and temperature modulation

to begin. This relay receives its power through the fire eye

master control relay which will automatically close the pulverizer

valve in the event of loss of flame.

I
I
I
I
I
I
I

Pulverizer gate and valve circuitry this circuitry is found on

line 24 and 25 of the sketch. The function of these circuit ele-

ments is to allow the pulverizer gate to open when the pulverizer

control relay is closed. It also allows a valve to be energized

which will then begin to modulate the temperature in the

pulverizer through the setpoint controller and indicator on the

main boiler panel. These functions cease when loss of flame

occurs in the burner control management system. The operator can

cool down the pulverizer by setting the temperature controller.

Pulverizer zero speed switch t/]is switch provides its function

on line 28 and 29 of the sketch. When the pulverizer reaches full

speed the switch closes and turns on P1 FS control relay and a

light at the burner control station. The light tells the operator

-25-
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CAMP LEJEUNE
STUDY FOR BURNER CONTROL ODAL FEED
AND ASSOCIATED PULVERIZER

that the pulverizer is at ull speed. This relay provides a tile

lag between the start-up ad the time in which ctl auxilary

control relay is turned on. This coal auxilary control relay

controls the feeder of the pulverizer system. These contacts are

found on line 9. This circuitry prevents feeding of coal before

the pulverizer is capable of receiving it and delivering it to the

burner. This insures that the velocity of air in the pipe is ade-

quate to carry coal to the burner.

Lines 1 through 23 are repeated two times for both burners at each

boiler. Lines 24 through 31 are repeated only once for each

boiler. Line 32 and 33 is repeated ice for an individual boiler

and line 34 and 35 is repeated only once for the boiler controls.

Thus, each burner has a complete set of fire eye scanners, pilot

starts, fuel selection valves and ignition controls. This provi-

des safety and versitility in operation.

I
I
I
I
I
I
I

PROPOSED BURNER CONTROLS WITH CROSS-FEED:

To allow for cross-firing of pulverizer to burners, a proposed systen

has been sketched. This sketch is identified as sketch C2 Burner

Control found at the end of this section. In addition to all of the

features previously discussed this burner control system must be

capable of determining which pulverizer is supplying a particular

burner to allow for proper burner management. This system has three

main components:

Cross override switch the burner control system has integrated

into it two limit switches which would be found on either the top

or the bottom Y-valves of the pulverizer system. The limit switch

would detect when either or both of these valves were placed in a

cross delivery mode. If these limit switches were not made by the

proper coal valve posit.n, starting the pilot would be

prohibited. The operator would be alerted to t/e fact that these

valves were not set properly by the fact t/at ignition would not

I -26-
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STUDY FOR BURNER CONTROL COAL FEED
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occur. The operator could override this logic by shnultaneously

pressing both pilot start and cross-override switch. This would

allow for the fire eye master relay to be brought in and locked

through the circuitry. This then would allow for ignition to

occur. Subsequent depressing of the pilot start would not be

interferred with unless there was complete loss of flame at which

time both switches would have to be depressed in order to provide

ignition. This arrangement provides a degree of safety to the

burner management systn.

Pulverizer select switch To indicate to the burner controls

which pulverizer is used a selector switch would be added to the

controls. The selector switch has functions on line 9, i0, ii and

12 of Sketch C-2. It essentially turns on either one of the

pulverizer relays. Note that a total of four relays would be

required in the system. A pair of relays in each burner and a

pair of relays for each pulverizer. Nomenclature PULV i-i indica-

tes burner No. 1 and pulverizer No. 1 Nomenclature PULV 1-2 indi-

cates burner No. 1 with pulverizer No. 2 on. Subsequently there

are PULV-2-1 PULV-2-2 control relays.

Pulverizer select circuit for gate open and modulation Lines 24

through 27 show the relay logic necessary to turn the pulverizer

valve on and modulate the temperature. These valves are set up

with normally open and normally closed contacts to discourage the

operator from attnpting to fire both burners with the same

pulverizer. %lie burners are set up in such a fashion, the relay

logic will prevent the [allverizer valve fLom opening and con-

sequently not deliver fuel to the burner providing safe operation.

As before, lines 1 through 23 will be repeated twice for each

boiler and lines 24 through 31 need only done once for each

boiler. Lines 32 ad 33 would be Lepeated twice for an individual

boiler and lines 34 and 35 would be required per each boiler.

I
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CAMP LEJEUNE
STUDY FOR BURNER CONTROL GOAL FEED
AND ASSOCIATED PULVERIZER

PROPOSED PULVERIZER AND FEEDER

At the end of this section is sketch No. C-3 and Sketch No. C-4 which

lists feeder and pulverizer controls. Sketch C-3 is controls for

single burner and single pulverizer operation and sketch C-4 is

controls for cross-firing o[ration.

The feeder is controlled by the contact 1 or 2 CACR. This is a coal

auxilary control relay which is found on line 9 of the sketch C-I or

C-2. Thus the feeder can only be turned on when all of the conditions

have been met, principally the pulverizer is at full speed after it

has been selected by the control. The additional control relay CFCR

is used to compensate the pneumatic logic when both feeders are

operational. At this time the pneumatic signal to the feeder must be

split in half to allow for proper fuel ratio at the burners. This

coal feed conkoensation solenoid is turned on only when bot] feeders ae

operational.

The additional control elements shown on Sketch C-4 for the feeders

are the interlocks as previously discussed. These interlocks

discourage the operator from operating both burners from a single

pulverizer.

The pulverizers are controlled by ]ree contacts. Induced fan auxi-

lary control relay comes from the induced fan. This insures that air

flow out of the boiler is possible when the pulverizer is on. This

contact is necessary because the pulverizer will continue to stay

.on until the operator turns it off.

The pulverizer is turned off and on by a manual switch located at the

main boiler panel. The pulverizer can not start until a signal is

I -28-
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received from the burner control indicating that fuel can be received

by the boiler. Once the pulverizer is started it is locked in by oon-

tact from the motor starter. This allows the pulverizer to continue

in operation even in a flame failure mode.

To alert the operator to a potential pulverizer failure the zero speed

switch is added to the system so that whenever the pulverizer should

be running, the zero speed switch must be opened by rotational speed of

the pulverizer or an alarm will sound alerting the operator to this

failure.
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53. Normal Operation

531. The

t’:ttes. ]hN t,.’ t,, l,,,,hil,:t I:,.;.+,,:;+ lot air h’..t .u.l la tf the

l’tlcl t> i],tlividu.,I I)mm’l’S I>v IllU:lll+ +Jr tlw ill(tivitltldJ "l)tll’ll+’l" V:IIVCS.
The i+tti idu.tl
plctcl}" cl++’d
be set at the firin l)oshiot+s as determincd bv tests. This t+es not
apply to systc++s pruvidcd ith +tcwri+ <if’air and fuel to each
burner and (lcsiancd spccilicall}- f+r idividual t>ur+er modulating

matic; and t2) with different cond>inati(ms uf Imrm’rs in service

these n+axims and mit+isntm limits with v,ri++us Imrncr
bi:+atitms Ill;iV chitllC with lillercm fuel (’<llldltltllS itlld IllilV

iuirc rctesting.

5331. If l+,wer mitfimun+ to+tds mc tcqtfircd, it is
to remove tmlvcri]cr(s) atd lJurm’rs front scricc
rctttainin pulvcrizt+rs at a ftw] r;ttt" stitat+lv ql’;tlcr th;tt+ tlxe titti-

various am<)tJnts t)f cx(css air. This lllilllllltHtl ltcl i+tl+Ut lit&}’ V.tI’V

cmsidcr;lti<+t+ the ttt++sicnt st;lJititv li+ct+ts tli’rrcd to i 4123d)
2). The ianitie+ system shall bc ’similarl)’ tcslcd.

53.t. t..;i)tm h,ss uf :tn in(tivih:,l hmtx.r flailtc, the: flw uf ft+cl

mcdi;Itcly. AI+t,. the lntncr rcuistcr(s) +l.,lt t,c cl>ctl if it it+tel-
fores with the ai-lucl r.tm sUl,lflied ttJ any ()thor i+tctivMual [)urncr

pru(’cdtuc ti,r cl(’+ri+ pulverizers triplmd hilc full <Jr cuM.

hill hmd v<Jltmwtric .tir
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CAMP LEJEUNE
STUDY FOR BURNER CONTROL COAL FEED
;dD ASSOCIATED PULVERIZER

FUEL DELIVERY SYSTEM ANALYSIS

CROSS AND MULTIPLE BURNER OPERATION FROM SINGLE PULVERIZER:

The existing facility was designed initially such that a single

pulverizer could feed the two burners of the boiler or supply either

burner. This type of operation built-in a great deal of versatility

in the operation of the facility. Currently that versatility can not

be utilized because of the existing burner and safety controls will

not allow it. The existing burner controls are set up to monitor a

single pulverizer which has the same basic number as itself. This

means that feeder No. 1 feeds pulverizer No. 1 which in turn feeds the

fuel to burner No. I. The units are all in line with the each other.

Initial design of the facility allowed for the following multiplicity

of operations.

a) Feeder No. i Pulverizer No. 1 feeing coal to burner i.

b) Pulverizer and feeder No. 1 feeding burner No. 2.

c) Feeder and Pulverizer No. 1 feeding both burners 1 and 2.

d) Pulverizer and Feeder No. 2 feeding burner No. 2.

e) Pulverizer and Feeder.No. 2 feeding burner No. i.

f) Pulverizer and Feeder No. 2 feeding both burners 1 ar 2.

i’his versatility allowed for repairs to pulverizers and burners so that

they could be taken off line witl]out shutting down the boiler. With

the existing burner controls this is no longer possible. It is a rule

of the plant o[ration that only a specific pulverizer and feeder

bination be used with a particular burner. This was done to shnplify

the electrical control interlocks from the burner controls to the feeder.

-30-
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Existing boiler controls would be unsafe if, for instance, pulverizer

and feeder No. 1 were to feed burner 1 and burer 2. The boiler

safety controls would shut off a feeder to that particular burner, but

since the other would be in a "flame made" mode the burner would not

call for the feeder to be cut off. If this were to occur unburnt fuel

would be allowed to enter t/e boiler from one of the burIers. The

current plant operation recognizes this safety aspect and does not

allow for snultaneous burning of coal in two burners from a single

pulverizer. However, the mechanical facility allows t/is to occur

with no interlocking safety features.

The existing burner oontrols does not allow for cross feeding to the

boiler. Burner controls No. 1 shut-off feeder No. 1 and burner

controls No. 2 shut-off feeder No. 2.

The proposed burner controls as previously discussed will eliminate

this hazard by forcing the operator to select the pulverizer that is

supplying fuel to the burner. In the event that the wrong pulverizer

is selected the burner flne management controls will shut-down the

effective feeder with no safety hazard.

In order to build into this systn the complete versatility of firing

both burners with a single pulverizer many additional controls and

mechanically operated interlock devices would have to be added. At

each pulverizer is a Y-valve which directs the flow of material to one

of the two pipes at the pulverizer outlet. If an automatic, versatile

system were designed, these valves would be automated with a mechani-

cal operator and interlock switches.

?here is a similar valve located near the burners. This valve would

likewise be required to be mechanically activated with supervisory

limit switches for the made condition. Thus a total of 8 mechanically

operated valves with the attendant 16 seperate limit switches would

i
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have to be designed to provide for versatility of selecting any burner

with any pulverizer. The controls located at the burner control panel

would be expanded to a three-position selector switch which would call

for fuel delivery from either pulverizer No. 1 or pulverizer No. 2 or

pulverizer feeding both burners. The controls would recognize which

switch was in operation and direct the proper closing and opening of

valves to meet NFPA requirements for shut-off of coal to burner

without flame. The opening and closing of these respective would be

supervised by these limit switches. This would add a great deal of

cost and complexity to the burner control system and therefore its use

is not reconnended at all for this facility.

STEADY FEED TO PULVERIZER:

NFPA 85F Section 2-7.2 calls for an interlock for the pulverizer upon

loss of fuel feed from the pulverizer. ]is aspect of the standards

can be met by poweL-ing an alarm through the ooal auxiliary control

relay and a limit switch irounted on the lobhoer drop dute above t/]e

feeder. Such a switch would be mounted as shown in t/e attached

sketch. This alarm would enable the operator to fire the ignitor and

gain tne to correct the blockage before it results in loss of flame.

RAW COAL SUPPLY SUBSYSTEM:

NFPA 85E Paragraph 4123 (b) (2) requests design of the coal prepara-

tion facilities to size the coal, remove foreign material and minimize

interruption of coal supply to the feeders. This is acc(nplished at

Camp LeJeune but in a very uncontrollable manner. Oversize and

Zoreign material is presently removed by what appears to be a 4’ x 4"

mesh screen supported below the output of the drag flight conveyor

which supplies coal to t/e full length bunker. It’s design does not

allow for removal of long, thin foreign material and stringy matet-ial

such as rags. These foreign items will cause flow blockage.

-32-
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AND ASOCIATED PULVERIZER

A more positive design would call for a vibratory screen feeder which

would be positioned at the outlet of the bucket elevator ad feed

material to the drag flight conveyor. A properly sized screen would

reject this foreign nterial and allow for its collection befoL-e it

could get in the bunker. This would give better assurance of unin-

terrupted flow of coal to the feeder.
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COST ESTIMA

I
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DaLe

Cost:.’; l’:scalat:cd

Escalation:

Col t ingoncy

BUI [,l)INg

b-Total Building

.4

Sub-Total Sulm)rting 1.’acJ, l. it.ies

Tot:.’]. Estimated
Con t J.ngcnc y Z $
SIOIt 5.5% .$
Total lludget Co.’;L $
Rounded $

*Asteric indicates these
totals on 1391.
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MATERIAL & I.ABO COST ESTIMATE

PREPARED BY E/:/ 7
UNDS AVAI,

5ND LAN-FDIV 4-I 1012/5 (REV. 10/74)

ATLANTIC DIVISION NAVAL FACILITIES ENGINEERING COMMAND

NORFOLK, VIRGINIA

PROJECT

QUANT’ITYITEMS

SHEET

Const. Contr. No.

ATE

MATERIAL, COST
UN IT TOTAL

,<70

LABOR COST
UNIT TOTAL

PRELIM. INAL

TOTAL
COST REMARKS

?o 9 7o "

12oo 20/-/o0 "
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MATERIAL & LABOR COST ESTIMATE 5ND LANTDIV 4-11012, 5 (REV, 10,’74)

PREPARED BY, /7/i" T-’ ATLANTIC DIVISION NAVAL FACILITIES ENGINEERING COMMAND

FUNDS AVAL NORFOLK, VIROINIA

SHEET ,’<--- of "
Const. Contr, No.

DATE "
ITEMS

/... C z?,."

c.h’vP.o/

dlz PP,’J . dP F’ /

LOCATION

QUANTITY, UNIT MATERIAL COST
UNIT TOTAL

.’V< / ,; Z oo

LABOR COST
UNIT TOTAL

80 Dub

D PRELIM. ,FINAL
TOT L REMARKSCOST,, .... ZZ.,’b ,2’.> ,".

.S,*-
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!i []I
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MATERIAL & LABOR COST ES [IMATE

PREPARED BY /;/" ’7’’--
FUNDS AVAI.

5ND LANTDiV 4-110125 REV. 10/74)

ATLANTIC DIVISION NAVAL FACILITIES ENGINEERING COMMAND

NORFOLK, VIRGINIA

HNIT MATER AL, COST LABOR COSTOUANTIT’ UNIT TOTAL LINIT TOTAL

2

/0

SHEET of --’-."

Const. Contr. No.

L__’ PRELIM. INAL

TOTAL REMARKSCOST

,_ It I

I/-)

7o
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MATERIAL & LABOR COST ESTIMATE

’REPAEO /P TO.)
FUNDS AVAI..

5ND LANTDIV 4-I I012,,’5 (REV. 10/74)

ATLANTIC DIVISION NAVAL FACILITIES ENGINEERING COMMAND

NORFOLK, VIRGINIA

SHEET "7" of

Const, Contr. No.

DATE 2/’2 ( ,///J/

".,{%.

PROJECT

ITEMS QUANTITY

2

LOCATION Cfl.M’. P /F. g’a’VW
UNIT MATERIAL COST LABOR COST

UNIT TOTAL UNIT TOTAl

2
2
2

7E P_l,’.,d 7-

7", T,O L.-

/o
3

/& o

,50#

/go

/2o

/5-

/._C

PRELIM.

TOTAL
COST

/20 3o

777,

1,2_o

,’Z FINAL

REMARKS

I I
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MATERIAL & LABOR COST E.STIATE

FUNDS AV-i,

PROJECT

5ND LANTDIV 4-I 1012,3 (REV. i0,’74)

ATLANTIC DIVISION NAVAL FACILITIES ENGINEERING COMMAND

NORFOLK, VIRGINIA

QUANT

ILOCATION (’I.P

UNIT TOTAL UNIX

I

L

l,Z_oo

SHEET

Const. Contr. No.

?-,.d-, ,/e/
PRELIM.

COST TOTAL
TOTAL COST

I

JFINAL
REMARKS
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APPENDIX A EX(ERPTS FROM
NFPA 85F 1978

Io.3 llltt’ llli +,l,llltl.lltl li.lt’il II[+tJil lilt" i+Itl.t’ll| .l.il,t’ ,I the

All. 11 .+ig,limi,.+ t,> cxint.t ili[,lll;tl+t+ll I tltt tiI,IIqI,ItIX. N’’t tht.-

1-3.1.2

,tlh’l All t’lll{’l t’llt

i-3.6.1 l-’lli ,ltt’ tlllt’l.ltillll, l.<>l+<’l ,.<+ltlitl,tt{on tt Ih lxci.lil

dt’Gil ,ilitl ttllttlhlli.II llqt’ttixt". Illil,l,lhiiil II t.iillitil tit

Ill.it ttlit’ttl th’i<l.tilt+d t’tlilil.ni’ni .llld iht" Ilhilillt.iiltllt’l ’"
hi..tliitli<n III;1% bt’ ll,lh it’lit’tl ill-ill to t.lltllt" 1 +.itt’ tlit’liltin

lll,lllllt’ll,llltt" ldliti oi.lniiilhn.

1-3.6.3 The <lll;llilx o| inliiliil’nulllt ill t,liitl<ll t’ililillilit’ni, hi-

liillill iiilt’l hit k+ ,llltl illl-lll+. lliil.l tit, ,tltlii"it.iill+. liilti Il Ili;ihihiiil ihl..

lit ;i +,itl’ lind cli,ltdt’ <llit’i +iliil <,ndhio:l...\11 t’llllillliit’lil hoilhl.

2-2.7 li, h,lll h.lll iill h.lt. liiltlt,ihll,+ ,inl .llllillilt lilhll +tih h
+ill i.oidc tilt’ ltt’i.illlt illl mlt’lltl.ih’ iilhlilli.illilli .ll><itll l!+{liilU,illl
<llit’l,lllli tt+ldili<*n, hi+lit lllliii.iI <ltitt ,llilil+lllhll. Ihlllliiltil lilt’
lt’lll.

++-3.3 l’ilic lllt’llli, ll.dl I,t’ I.,,tith’tl hi .t,tilt’ Ih.it lll I.lt

li.llillilil. It’lhlZ dtllili iliili,II l.lll till h,ill lit" Iwlhllllli’d I<l <’lit
lhll illdi’+itltlil Ifipc vcl.< itit’, ill t’ ildt’(llhit<.’.
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;ill<l (’<lliillllt’<l .ilil ’,lill,lliit’ ttiillt’l liiill ’,llil It ’,lllill lit’ il ililliililillil

llllt’ illtll (li,lllll’lt’l’. lltjt’<tlclll ,}i,ill lit’ tilillll,ll<’ll It’, it’+l(lil’+

2-(;.7.1 l>tll i/{’i, :ill{t tliil t’i t/t’tl ttlt’l {>lit lili. t{’lli’ li.ill ll’t

t’tlHili>t’l ,ill ,liit.illlt’ Ill,ll’, t,,i lilt ’\lHl’ti,lli; "11t’,{"

li{;ll’, ’,}l.ill llt’ ,1’I It’,il ili II I]+’llllliil {ii,lliit’l{’l ,ili{l tl,II I+<’ .lll<’tltl.ilt"
}l.i, lilt’ .illltltllil lit t’\tililii’,tlill,l ill.ilt’il.il It’{liillt’(l.

2-7.2 [lii(’illtl-,k I(ll lltll’,t’li/t’l ,,I ttiit’tl tilt’ll ",,,lt’tlt! ’,ll,lll I’

]Jill\ t’l i11’I ..
.lli<t ililll>lil Ill litilxt’i’l:t’i litltll.t lit’ tiJll, l’.’+’tt

II>l I.liltiit. i,I lllllXt’li/t,l liil)+, i.li Illt’l tt’t.tlt’i+;

It’) (]ill,till’tit ;illlitll<.’li/t’t (lltll,liL,t’,,llXt"tlill’,t.l’.x tiit’llt’t’itt’l

Ill t,,,t,I tllt’l tt+t’l tlllliiill Ili llili.t’ll/t’l I’lit Itl/t’+ ,ll.illllX. ,liitt

1,1,< L< ll++,l.illlll <,i ltl<.’l tt’t’tl iilllll It’t’ll’l ’,l.iil+tlll tlllltlllil>ll:
ill

++()IP. ’\<’I+il ,t+,ill,tl)lt Ililil(;tl(’ lil’+ I+t lllt’J I+<’<l lilliJlill lilt’

,I’ii/t’l ,lilll Ik ,,1 lii’l Illliiil lilt’ tililll+ It It’,il litlt llt tt’i,illl’+ t+,lllliill,i-

Ill ..l<,lltl It" l+ll,ll+ +’l,llllliI++l ++!1+1 I’ll Ill++ iJt liit’t

-’,,’;I ll+.l lill’,i.< ,t’(liit’ilti,ll ,l,tllIli:,’ ilitt’iltJ I +,tlil]l tit iill,lli(’(i
ill+ll ,ltll’r ;ililJi<,lJli.il<’ lllli+i(t’ iiii’lltl-.,, tli+t’ lit’i’ll x.lii,[il.’l

tllllt lilt \ I=1’.\ .’1 lt+7,x. ]’<1,+< ,+-_,.; ,+,,71.+,,,7 .x#,,/+,.l,D 7+

till Iiiiili lilt .11 tit lilt’ Itiilli+,’i ",t+lXt’tl I lift’ tlii];t’li/l’i ill

IIJ) lil Ill iill.il, ;ill [,ill ti t’\ll<iti’,lt’l.

Itll l,lll t)lllXt’il/l’l.
(’’l %t,lll I’{iX tlJt’l
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3-2..I.I IH,.’ iH .H)’, l)a{ <1 , l)Ht’,,.’i/(.’(I IH.’l "-,’.’,l.’m ,.h.dl

{(I IH(’II ’.11)111 (’,,tl(.i+ ;1’., ’,IL’,tlli),

(t’) ()Iht’t lilt’It

3-2.4.2 "lh,.’ h,lh),.:iH, i,t((,..(htt., t,,t [ii} tilt",, ,.}Ldl I)."

]<,It+<)lY,, {,J hic, ,’)I ;1’ HllitlC’ll++t_’tl l)x Ill(’ llhilIlll;l( IIIlCI" I(’+ILHIt’IIIt’III%:
(ill -\ l,r{’ (l’.’t(’,{t,.’(l ill ;Ill (,]+<’I;IIiI+L }i)xx-,l<H,(" ])tl]".(’li/(’l

u,+.+’,dh. I,," ,,+’,.thLquih+,+l h’. s}+ttlh}u. <,il lh(’ l,,+t ah. Jll<+ll+’a+.il|, the’ llr+,
tH’I tt’t’+t it+, ;ll,i( II I,,,,,il,h... ;,l+l (llllilltl+tlL |1, <)I)<..,H,: with (,,hi :,il. It
Ih<. tt’:ht,,:’t.t+t,.’ at I11’ ]m]’,t’l/(’t ()lHl+.’t <hw’. Ii,t +h,,t) .,,tlhill I(",,.
lllilltllt ’+-. iltlll+<]ilt<’ X’,,It(’l illtt) 11 tI(’1 ,lllll Il +ti](t ;111 ",11(’,1111,,

:tII,h+ .*H’, a(( ul}+Hl+tli(t t <IH’..I ",’.ilhil II(’ I+[+l,++t /+ {.(l+q.u,..ut.

+(1 l,<’(Ju’.. ,1 II’H." ,+’li.i’.’l’. I,.gt +m,,tut ,1 tu{’l i IIw high-
’.l,,il.U,c I+ul’.:ti/v,. tlt tr<,.t,(h,r, iu :;-J. t.:.’ t++l m’, u,, I.,.
ltl IlHs ".{.1I. ’,t<, t) Ih(. ra,.,. lu(’l I’(’(t J,<l lilt’ I,ul,.t’i],., ill+tnt’tlialt.’lv.

3-3.1 Starting Sequence.

3-3.1.1

(;I) l,II

{I,+ )l,t’t

th+

i+) ()1{’
NI;II It’<t.

tg NI.HI ra+ lu.l t’t.d.r.
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3-3.2 Normal Olr:,tion.

3-3.2.2 lh" indl,,dlal htHtw+ ,hutcdl ,,ll’++..s. il pr),,i(tcd. ,,h,tll
he ;.i<I" <q’n or <m,l,l’tel} ,.lo..ed r._".c at inte m.’<liate

3-3.3 Normal Shutdown.

3-3.3.1 hc ,hutdxt ’qtu’,l’ qld[ he’ t,,ll,,s:

h) %hut ++[[ the h(t air aH(l ,,l)’n t,l tl)t’ <,+hi +Li t,, ()()1

’ml+t
It) h,c all lv,<iixidu;d htzlllt’l lill<’ ht+t+,tl x,+lx<’, it

Iht’ <h,ltge t h.dl .tHI t+al and iHt.xt.nl tht’ sp.ll,n<’+,u t’ll(’l,lll<ll HI heal

3-3.4 Clearing Procedures.

th+ Nt,. .p ,.. I+ul .t i]c in ;{{. ttmt c ith ht’ int q>lc
scqttcntcs Itcd in 3-3.1.

X()lE: lhcscp.edmt.. llalss++t,<.pthe t+m,l,<,r hnes

l{ (+mlintl. Io <q>t’al<’ tht’ i,.lcri,r HtHil <’tnptx and in
m,d t<+<tit<n h shtmhwn. Vhcn the pCalm lmlc], i. vtHp+tucl. lug,teed to +Hltilht.r pulxcri?ct and epe,u the i>o+ctttnc uHlil all
are tlcated ot luel.
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APPENDIX B EXC]RPTS FROM
NFPA 85E 1978

art. atlflcai,m to cxitn ismllati<m i .or na:d:u,y. Never-
theless, opcr;tin c<npanics ;rc cm,ur:(’d o adopt Ih,>sc fea-
tures ()f ths st:mdard which are considered apl)lic,dlc :md reason-
able for cxistia installations.

14. Euphasis is pLwcd tipol tlc iliport:mcc t,f cimlb,,lstion con-
trol c(impHcnt s,dctv interlocks, ,ti;trlis, trip. uld tthcr rchltcd
contrllls which arc cssctial to s,tfc b,iicr oilcrailln.

-1.3. .X’unl’ius :,ilu,tions (; ,uisc ;n c,H,cclion with

n<s. .-klthouh special haz;rds :<: covered m d<’tail in par,raph
262, the m)st conmm expcricccs arc:

2131. ..Xn imcrrul)tion of the fuc[ or air supply or imtion
cncruy to the burners, sulticicnt to rcsuh in IlltllllUlllFv loss of
fl:mcs, folhwcd by restor:uio atd delayed rc-inition ;f an ac-

2132. The accunml;llion of an cxphsivc mixture of fucl and
air as a rcsuh of loss of II;Ille al t)llC OF lnore l)trlcrs in the presence
of other burners opcratin normally or durin lighting of additional
btl rllt}rs,

2133. Thc a(’ctllilllLttitul of ;111 cxph,sivc IIlIXlIII’C .f fuel ;illd
;lir as ;i rt’suh tiP ;i ctinll)lt’tc [lli’ll;l(’c tllUlii’,ui illltl the igllilitlll
ttiC icculiiul;ilion by ;1 spark or otht’r iiihin stJur(’ sucli as at-
lc’ilipthl 1o light brnt’r(s).

2154. Fucl h}akiige hilo all i<lb FIIIICC.

l]’Clltll’t’$ dot’s II)t llt’CeSS:tl’ily ])l’<JV[(lt" for lll;txhlltllil ,>vcr-:tll s;tfcty.
tllllC Irip aclitJlls rcstllt [11 :tctdithnitl llt)Cl;lthlll which ilwrcise

register light-off ;llld purc ;ile tlroccdurc. This l)roct.durt.
ains vohinit’lrk" air flow ;ll tit above ]liire r;ile durin :11 tJt)-

durin star {-up.

(2) lC;illS fc)r cstalilisliin file dcsircd Iuc]-cll condhilul

-1-
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aS that required for the furnace ])tllC.

In its simplest f{tltl the basic pruccdurc which satisfit’s these three
operating ubjcctives is as fulluws:

(a) .MI or most of the burnt:t air vcvistc=s tlt’ placed i a pre-
determined upon position.

(b) The furnace and boiler sctting arc purcd witl the
air rc<istcrs in the position spcciticd in itct (;0. The total air
flow for purge must not bc less than 25.’i of full load vuluclric air
ttow.

(c) l,i+ht the lh’st burner i rtm[> t,f Intvm’rs withtut

Each boiler shall be tested to dctvt’ntinc whether any mudili-
carl<ms are required in otdur to tbtain >atisfat(:tory idtion, of to
satisfy tither dcsgt li+uitatitms dm-ittg light-oil and v+uu-up. Fur
cxatqle, stune Inih:rs will te t>utgcd with the registers in the
nor]al opcratinR positi+m. In this cvci]t it tnay [)c tc(cssary to
m,mvntarilv close the r’Ristcrs of the IJurl+cl [+till< liehtcd to cs-

tJf kccpin the nunlcr of equipment ma:fipulatims to a

2021. (,>m+t+,t hazards are ivolvcd in the ct+nbustitm ofsolid, east’t,us and liquid fu<’ls. In .ttttliti,++, each of these fut’ls has
special hazltrds rclattrd to its physical a,+tl chemical charactctistics.
Characteristics of +’<;tl and foal firine xhuh require special con-sidcratitm arc

(g) The burning of pulvcri.d coal requires close integra-tion of the pulverizer system. In the systetn in lltost co11111lotl usethe pulverizer and the 1ourner systems function as a unit so thatstarting of the pulverizer i+ int’grated with the light-o+! of allt)lllllCl-s ;LSS(J(’+iitt’( with it. PI’I’r’,IIIIIt+IIS Illtlt IJ<" t,ikt’ll hJ prevctttl)rc’iw+itim Jfthc imlxcviet,d c,ml in tht I+,+t+<.r’ pipe. "lhis is ac-co plish<.d i>rimipally Iy in.-vvtig the v,’l+ity <,f thear from f, dling i>t’hw a luCdClcVdnt.d ,dm dtn’in

tics. scttlin lltlt tit tJ+iftig tJl" the fuel ill t}lC ++UI+IICF [>i})c iS pl’e-

th) The di+]wulty in equalizing tr;u:sp,,rt ar vcl,,c+tiemultiple coal/air pipes frm the same pulvcrie,:r introduces at+ ad-

vJicd for ctJnlr<llin,g individual pipe .l,,ciV a thesafe pipe x’lucitv nust be I+ascd on the t,,w.>t vvlocity pipe asso-flatted with a particular pttlvt’rizcr. This may rmtuire tt’stil dtn-in i,itJa] start-up of tlt’ broiler.
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(i) It. is icccs,;:r’< I <h,v tlt’ tal , Ul",cl[ pul\cri,’cr

f tl" ;dr hc,t’r. The o:l-a" t-tl]c[:][tll’ l’.vll lh" ptll-

hili/y t" l)ulxcrizcr iircs. The ttlc’vizcr :llct etcraurc s d-

tucl ::d p,i:ry air or as.
(j) With a low stot;c ptlxt’riz’r, !>iSiLS IltlSt lC tade

i tril)l,t’d ttilttt’l’ ],,:ttl, f,ll,,w flit t’l<’,tx+xx l+xt,, t’ltzx" ,,t*tli’l

CcssvctoN or: IN+T+++ lntcrs arc dcsigtatcd by use as

class 1, chess 2, or class 3 as defined bcb>w in this scction and as

verified by test (Scc 4123(d) (3)). it is dangerous to use class 3

inters wit+ pulverized coal m;tia fuel. It is strongly rccommet+ded
that otllv cl;+ss or class 2 i+titt’rs ,t’ ,tpldit’d t, c.l

fllcl; the’ flll’llilCC arid tl:t" I+III’ICI dt’Ull ;tll(l tlX(’ ll+tt’t"

[JLlrttcr inl)tt, at its as)ciatt’d })tzrtcr t) ras(" a+’ (’r(’dilde

(h..xss 2 (llt’ri;ittt’t

fuel UlJdCI tJllt’tJlltl’(Jllctt )r ;lbllt+t+lllal Ctl(iiti,tS. ’I’iC bUl’llCl" st;all

bc ol)crat:d t+++clcr c’ott++llcd con+ditit,+s it+ limit the tJotcttitl for
b,tal Olt:t’;!ti(tl, its xv:ll ;ts to ]tttit the (+laruc of fuel to tlc
ftrtacc : tht" cx’t tl:;tt ttt (l(t: :ot (’(’tzt dtt’

prtccdtrc thc ++itct is tttt’cd tJl lel,tc the timed tri.d ttr

lla:e is st’lf-stH)prthg, is slal>l(- ;td is zt (Icl+t’]+lt’lt
itttn Sttl>ptJrt Irttx the itcr. l’ht" tsc ,f stth idtcrs tt suplrt

it+itit+ tic tt ’xtci+d the l>ti:t’r c<ttrtJl rttR<’ shall lJc
This cl;ss Jf i+:J+tt’r is d:t+t’ttts f,>r liuht-t+ll tr sttstailig

-3-
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size the c,al, to rc;,)vc foreign natcrml, illld lt lltllli-

mize iHct-ru[tion of the c,;d supply to the coal leedcrs.

This icludes the in>tallato of breakers, cleaning

tlw +,,d l’t’J+’i+. ’tl.’ l,’v,tlt;t,’L

tC) PUI+VIRI* ER

NII’A 81 ’+ l’.:,Ts "+l’ulxcri]cd lu’l >xstctts." l lie pul-

(4) Means shall tc pr+,vided it, , ntr pulverizer outlet

tenqmraturc withi limits suitai>ie
fired.

(1) The iwdtiun subsvstcln shall !Je pr, q>erly si/t:d and

al’ritit:cd to suloothly itlitC the Ill;lit1 I)tllllCr it+put
will,in tilt" litlxit;ltittl t>f the ltitct" classilk’atiu. It
shall +c tc+t<’d to vctifv that the initcrs furnished
ttt’t’t the it’illilUIti(’lltS t)f t}lt’ cl,ts siJct’ilcd i[1 the

design.

422. System Requirements
(a) Furnace input shall bc maintained it, accordance with a

suitable energy demand under all c9"diblc coxiditions.

(b) ’Fhc aiv,’fu<:l tdxturc shadl I>c in;tintaitt:d within safe
li,lits as established by test under any bilcr output c(mdititms
within the ctmtr,llal)lc opt’rating range of the subsysten.

(c) For start-up conditions means shall be provided to main-
lain a constant volumetric total air flow (not less than 25%) while

-4-
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()I1 tile ftlcI filial air co:tr()[ sxstcns to t;cxcnt lhcsc svslt’lllS fl’Olll

iucl burniu svslcm. Ticsc minimuand mximum limitslall Im

[Scc S’ctMn .1123 (.d)

(’banjos i firin raw. Tim pr,tcdcc of pla(h< either fuel or ar

(i) M,:,uis shall t}c provided u in’cvcm dxc comol syslcm
fi,m (l.:mmiinq a fu,.l-rici nixturc. (:unlCl actio l,,waxd

fucl and less air siall bc bh,ci,,’t wlc fucl l’,itit dccrcases
below preset vdluc.

(.i) .Nlcans shall tm prtxidcd tu (’ill b,lck fucl to available
air. If lhc air filt, l’atio sh,uld dcirc;lSC bclmv iul ;qqnlq)ri;ltc
preset value, cumrol actiuns reward less fuel a ld,’or xorc air slall
be taken.

(k) It is I’CClumlictldcd II’iat Ixygc’ll alia c,md.stibk’ IUlCLCI’S be

Inmidcd as ;m qwr;ltin uidc.

<do valuabl qmatin ulUc.

<Jr coudmsiitm c<Jl,trol cquipiwm as p,>ssit,lc.

(II) l’rovidc ;i Illt’illlS for <,tlilJi’alitJn alia check testing of

522. Starting Sequence
(it) Start induced-draft fan{s) if prm’idcd.

{ll) Starl f,,rccd-drafi faills).

to) If rcRcn’cralivc t)ie air hcalcl’s md ;ts rccircul,lion fans
arc furnished, start thclll ili Ihc IIIitlII1CF I’CCi)IIilIICIIdcti IJV tle
b,,ilm" inautlfaCltlrcr.
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t, the li’tlt-,lt l,iti,l. ]cc ]’ara. 2525 t.l).]

;t c’]q}]cc Imrc )[ (* {ur:((’, .icr ]):scs ;d ducts. If tests

opcratin burners fur p<,sitivc initi(,n and stable flame can,ul be

maimaincd when the rcia’rs arc ,)pen, then one or Ill(WE idle
t)urncr rcistcrs Hmv I)c oh)sod.

(e) .X[iust air fluw r.ttc t() purt{c air tl,,w, and [)uric the

h+r a ct,ntint,nls I)<’rit)d t>f n,)t h’s.< I]liXll tivt’ titmtcs. [’uric air

[}t,w sl+;tll bc <’qual t, t>t r(’attr ttttt 25 pcrcc:+t of fifll h+ad volu-
t]cnic ;tit tlow tscc Ircc;mticts 5S7) f)L" it +t’L’i{t t)f live niimtcs,

f) See Nccti<m 6 (lntcrl,(L Systclns) fur permissive (’undi-

() If as rccirctLlati(,n f:tt+s ;te ftu:;ishcd, they can either

bc taken t)ut uf service ,Jr left it scrvwc ts rcluircd )v the boiler

llX+tlitlfiltltlrcr for start-tl t)

(,h) l(ctwncrative air hcatcvs shall I)e (’l)+ltintwd in scrvicc

dttrin the st:trt-np [x’tiod wilh ptdvcriz<’tl
tits OCCLIF: CXZlIIIIJLcs arc:

(1) tlcatcd air may I)c supplied tuth(" pulverizer to aid

it+ dryin the c()al durin Imlveriein.
(2) [teated air may l+e supplied to the ffedcrs to aid in

kc(’pi:+E the coal flmvin at low firing rates.

13) Ilcatcd c(JmlJusti(m air aids in httrnitg the fuel inure

oomph’rely durhg warm-up nd low luads.

(i) ()pen the inhi,m fucl snp}>ly valvc (t’;) :tim chcck that the

it+itcr fucl c(mtvc)t vMvc (1’) is I,,ldin thc rcc,)+mncndcd fuel

t>tcssnxc Itff Iw,lwt +ttttitcr c:pm+it5’.

(j) S(il’t the itt,itcts fl,v ,,ll I,lllilcls s(’icd tlV the lltilvcil/cr

within ten $CCollds, shtlt lhc inilcr shuIolt v;llve, dcwriiiine alld

correct the ClttlSt" IJf lhc failure t light, l/ccausc air tlow is at purge
rate, icl)ure is ll(J[ iicccss;lr} twfiwe retr)’in tllc initcrs. Repeated
rclrials or iiitt’rs wiihin a short linle inmrval is prohibited.

(k) With the coal feeder old ripen all gates between the coal
bunker and pulverizer fe(:der and make sure coal is available to

tic fee(let.

(1) After m:tkillg sure that Ihc inilers are established and

arc providinE ai)l)r()l)riatc igniti)n energy for the main I}urtwrs,
starl th(’ l)ulvt’.ri/ing c{tuipiwnl h)lhwim the Clnil)mCnt
lil(’Iiiit’r’s iiMrtl(-IV)ll. If ,’ccss.try c.ulinst
ttiti,lis q.lllihzc, tlill ;tit thlw sllMI n,,t lic Icdu,’cd I)chlw the lilligc raw.

(Ill) liII Ihc fccdcr ;11 1 twcdvu’rnliiicd <,’ilin 7. Vidi ihc
ft’cdcr dclivcrin o,’il t<l uilt cri/t’l’, llllx cl’i,’cd ,.i will be dclivcrcd
tu tie I)urncrs after the st)collie tillit" dcl:tv I’e(ltlrcd t(i luiild tip
sl>rac ill the pulverizer aim ir:lI:spwt the flcl ttJ lhc Imrncr. ’J’llis
tillic delay llich is dct<’riliitit’d I)v test. Ill:l) I)C g few SCCJilds with
some tylJeS of c<luipilicnt or as llitlch ;is sCVCl’il minutes with others.
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igdtc mmcdiatcly. Sausfacmrv iniUm should bc btaincd within

tC’U sc(’olds fllowin the specific time dcla)described
The master fuel uip shall be iidatcd

loss )f inii)n on burners served by lhc first pulverizer placed iu up-

iuitiatim d hc n;lstcr fucl lrip umv tc ouiucd lint all coaditions

fir proper liuht-)tl shall exist Ict},rcrcsttrim c(II teed.

For de next and all sulsclumt Imlvcizers pla<cd in tl)cra-

fr prolcr liKht-ll shall exist Icirecgt.tm the burner,

rcistcr(s) or damI>Cr(s) to their normal operating p)sition, mak-

in sure that inition is n(et lost iu the process.

If the initers dt not mct class or 2 requircnlenu they
shall be shut down at this point.

(p) Befl)rc startinff an()thcr })ulverizcr, tlc loadiu on the

)peramg Imlvcricr shall be at a Ictcl Ihat will I)rcvcnt its h)ad

service it is desirable to start anJthcr pulverizer with all bm’ncrs and
shut dtwn the Imlvcrizer and cuq)t} it ratltcr than start its idle

bmtcrs. If ;ntqlc prccauti(,ns arc taken l, ])rcvelil (1) accumulation
()f r(,:d in idle burucr lint:s, (2) Iot Imrncr t,zzlt:s aim dillusers

xdiich may c,lusc cking and fires when it,;tl is imroduccd; aud (3)
excessive disturbance tf fuel-air ratio of the operating burners;

idh’ burners nla}, be started on the first pulverizer withc,ut shutting
it down. (Sec also 584)

for operating bllrHcrs have [)ccn turHcd )lt, thou tht)sc o])Cl;lliul
burners must have satisfactory iKniti before any initcr is started.
A com:txon cause of furnace explosions is tim turnin (m of igniters
where there has })ten a flameout t)[ an t)peratm burner.

(r) After cxcccdin prcdctcr:nincd nfininum main fuel input

Sce 4123 (d) f2) the burners sh,uld be ptvidin sustaiuin i-
tritium t’cru?’ for the inc<ttiin fuel. The imtcrs tCl;tss t)t class

2) u,av l}cti I. shut (dl. X’.t-ilx tidal thc t:d)lc IItic ’tmtiimes

m tl,t." ::,.iti }tlrlwl’S ;tt’l’I" the iIitt’I’ arc

tllail })tlrHcrs.

is) ’l+}xc utrual tin-line uwtcrin co+tlmti<m ctmtt’ol (tin-

less dcsietmd spccificall)" fir start-up procedures) shall not be placed
m service until:

(l) A prcdctermiucd miniumm main fucl input has b’eu
exceeded

2) All rcistcrs, on nm-oI)cratin tmrncrs +trc clCJsed,

IIIllCSS (’t).llq)CtlS;lIt’tt 1,I }>V tilt" <’t+Htt’t,l sV+tt:lI;

cs,d liyh’d.

I -7-
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54. Normal Shutdown

5.i1.. When lakin,,4 the unit out of scrvicc, bring the boiler down
to about 25 percent load.

5.t2. Take the combus, on c,m’.l for normal ou-linc use out
service (unless designed for shut down prtccdt,rcs) and ac[iust

tile fuel input, air flows, and r’.’iscr pthi,us to tilt’ \’;lilieS estab-lished for stvrt-up.

5.1.3. Folhw t}m rcvcrsc ]>r(wcdurc (,f thai used during tart-up,znaitaiiin purc air [low a;(t ]c<istcr settings. Burner rceistersarc left in start-up pt,sition, naiiaifin purc air fh,w, until allburners are rcn)vcd from service. .k pulverized fucl svstcltl shall

5432. Shut off tim hot air a;;d tpcn up the cold air to cooldown tlc pulverizer.

5433. XVhc, the puivcri/c, s ct,lcd, sltq) lhC fvcdcr and

burner lines, l"(r a high stora<c p’.flvcizcr scc 26211k).
5434. XVhcn the })urn,or fire> ,rc cxti;euishcd ;(] the pul-

5,135. (:h)sc all
otht’rwisc (]irt’(’tcd I)y lJglltlt’a(’tUl-Cr’s {r>tru(tims.

5436. l{cH++vc iKnitcrs fl+oltt >crvicc.

544. ..\s the boilc:h)ad is rcducci, s}m: (hwn the rc:;ainin pul-verizers svquc,uallv as prcxiouslx dcscriic(t. .-M stmc p)int rc:nov-inR the next tmlv(,’riz(.r fr(un sc’vicc nav rcuh in the rcmaininburners tmcudnq not stable. .M this tc the iaitrrs on all
mainine burners shall Ie )laced in service Icforc av pulverizeris shut down.

545. a pu,e of dw scttm shall be acco:nplishcd by :naintain-ing an air flmv ()f Iot less than percent ,l full h)a(i ttow for aperiod of n,t less than tivc ,nimltcs.

5,t6. l"o]hwirl!, the lmre of the setting, tile })urlcr air rcistcrsmay bc closed md the Y;ms iltay t’ shut dtwti. It is str(mRlvmc(ldcd a iiow of air should be xnaimaiticd through t{e’ unit to
prevent any accumulation ofcc;ttlntil)le ases. Leakaac of main origniter fucl into the furnace or wmdb,)x shall t0c positively prevented.

55. Normal Ilot Restart

551. XVhen it is desired to restart a unit after it has been bottled

56. Ellicrvcncy S}lutlown Xl,/sicr Fuel Trip

$61, Viili lhc IHhi;lliul ill7 it III,i{ll’i’ fuel tilll fl’l>lii ,iliV ill lilt’
t:lilt’rt’llcy cmdithls tilljiilatt,d iii 5611 iil(t 5612 Iwl,w,’all
i]OW ltJ Ihc ftli’llaCt" fi(*Hi all tJulvcri/crs Stl ))’slt’iliS shall In’IJV tripl)hi I)tir,.t:r shutltlI valves il) ti cquivalcut. The iiiilcr
s)SlCiliS said’iv Irip v,dvc {I]), ilidividual initcr valves f(7), t)lilli;il-).

-8-



I
I

I
I
I
I
I
I

I
I
I
I
I
I
I

I



I
I

I
I
I
I
I
I

I
I
I
I
I
I
I

...cm.Haliu of f,-I in th. Imr,acc. A mslcr lucl trip shall not

fan

5C11. .Ni:ind+m+rv ..\uttm.mc .Mastcr I"ucl Trips ts’c \co-

All Ev’l ill!mrs cr, tscc (,232 (c)). Scc sccim 531 flr

5(,12. .Nla{tatu. Ma,t,.’r l’m’l’lrips \Vith ..\larms

lcc,.’sstrily atltl,atic.

m:cr ltwl trip 1<+; thi> c++,,diti(,n, g<c ,1,<, (,52 Iu r<.qu(rcd ittt’rlJcks

atd trips I<+r indidHal p+lv<ri/cr

{I)) Failure t tltc litst ImlVc’rizcr stnlsvstcm It) cq)cratc success-

filiy under the (ditkms st)uciticd in 522 {n) and 63.

(c) I.ss tf ctctzy Sttl)t)l} l’tr <’HiittlstitH (’tmtrt)l+ ItHnt’r con-

(d) l:xccss turin,co suction.

562. Recommended Procedure for Purging After an Emer-

gency Trip. If tte fans arc upcatin aftcr the trip, continue in

service. Do n)t imntcdiatclv in(’tcasc the air flow by deliberate

manual ()r aut,+,:ltatic c(,ntr[ a(tion. If tic air flt)w is at)uve 25

percent of full l(,ad air ttuw, it ttav <radually bc dccrcascd to

this valuc tbr a pust-firin purvc of at least live minutes. If the

air fluw is bcl,w 25 percent of lulI luad v,Jlumctric air flow at the

time of the trip, it shall he ctmtimtcd at the cxistin rate fur five

minutes and then radually ilwrcascd it, 25 pcrccnt <+f full had air

flow and hcld at this value fir a l+,,st lirinu l>utc tf live H+intttcs.

If the trip was casuctl by Itss of di’,tft f.ms, ur draft t)ns

tripl)cd, sluwly ,lw+ all d;mq)crs iu the air and ttuc as
the unit tu the wide upon ptJbiti<)H iH twdcr t> crc,ttc ;ts much lattiral

draft as pussiblc toventilatc the setting. OpcttinE fan dampers shall

bc timed ur cuNtt,,tlcd to avtJid excessive pt+sitivc ot negative furnace

pressure tt-ansicnts durin fan ct>ast-dt)wn. M;dr+tain this cundition

fiJr a lJct’itd ti+ztt will result iH Hut less than iivc ciaaacs in vtJlUlIl%
but it tlIV C;ISC ilt)t leSS tital+ tiftt’cn liiiiiutcs. At the clld of this

pcri<d, cllsc the: fitlw (llliti’tll d:tiitlit’l’S itll(t iiliItic’diatcl)" Sttl’t the

fan(s). (]r;idtltll} ill(’l’Cltst" iiil th>w t> :it least 25 t>Cl’CCll{ i)f full load

air ttow. ’l’llcsc lindts shall bc ;tillicrccl it+ tllllcss itdCtltl;itt"
spccilic Uilil tlc’lll(lllslralt" sllisl]lclw)" Inlrin with dillcrcnt vllucs

of flow and tiillc.

583. If it is iuq)>ssible Io rcslarl flr StJllIt" t’xtciidc’d pc’riud
tinie, a fluw (if air tliruugh ttc Ulllt tO prevent ac(:unllations of
combustible gases shall be inaiittaincd.

56,t. Hazards of Residual Coal Charges in Pulverizers and

Clearing After Shutdown.

Pulvcriecrs ill. <)ll uit)I)in, have a residual charge distributed

primarily ill tim pulvcri/cr, but :llsll ili burlier pipin and nozzles.
This accuimllali<n in a htt pulvcrizcr ill gciwratc volatilcs that

arc c(mltuistillc :lnd cxptosivc. lhc chargc will likely he sulhcicnt

tu ctlaligc ligiil-(Jtt ctiictitilJiis anti thus a new start-tip lJroccdtirc is

required as discuss(’d in scctim 505. It tilclt" is dt>ubt whether a

tJulvcrizt’r is (h:tlEcd with itl;ii, tlsl’ tilt’ sticcial tJr<ic’cdurc uf 565

lilt a cliar!:t’d lUlvcrizcr.
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Because of the possibility uf a variaMe si’e charge m the pulverizer
oI1 random occasions, it may be tncierable to always start up each
pulverizer and iu burners as"lhtuh lhey had [eell shu’t down
charged with cal. Review this question with the pulverizer and
bUFIICI" 11 lallufaclurer.

II is important It rclllOVC the charge f coal from the pulverizer
subsystems with minimum delay or to inter them. If the boiler is
m be restarted and brouh u) to load without delay, the pul-
verizers with a charge and lheir feeders shall be started m
as rcquired by the hind in acordance with the prccdurc dcscribcd
in sectiou

If a delay iu load de,natal is expected or undetermined, but
boiler conditions, includin cumph:tion of boiler purge will permit
firing, the pulverizers shall be started and clewed in sequence
in accordance with the prescribed procedure. If during this se-
quence it becomes possible to fire at a rate greater than the ca-
pacity of one pulverizer operating within its range of operation
ftr stable flame, one of the pulverizers and its feeder shall bc placed
in service to help burn the coal being ijccted from lhc remaining
pulvcrizeH being cleared.

If there is a siznific;mt d,.lay I,’firt: any til’i can be inilialcd
;td llic pulvcrizms clc;ucd, Ihc tmlx’ciec subsvstci shall
ineiled. The i,’ delay ti,r i’ til5,, will dClu.nd on hc cml ch.n.lc-
lcristics, lmlveri/cr ICIlltlCI’,t ill’U, illld Si/C ;llld il ll,tlHell lull

the pulw’rizer equipment. The incrin procedure will be inc-
scribed by the pulverizer equipment manufacturer.

If firing cannol be itdti;m’d hr an cxtcnctcd linm pcriod, the ])lll-
verizcr may bc clca,md mnually if required, lint only allot the
pulverizers have bccu c<oh:d to ambient teq)cr;tturc and have
been inercd before q)cning. There is danger of an cxplosiuu when
upcning and cleaning any pulverizer and thus caution is necessary.
(See Nt:I’A g51:-1978, installation and Operation of Pulverized
Fuel Systems.)

RmFlrdless of the steps taken, such as incrlin or mauual cleaning,
a lmlvcrizcr thai has been lripped without Imin cleared of coal
shall Im Sl;rled usinR the spt’eial trocctlurc required flu" a charcd
pulverizer.

565. Clearing Procedure For Pulverizers and Fuel Burning
Equipment

In ()rdcr to zdnimizc hazards caused t)y accuuml:ttious within
the lmlvcrizer, as discussed m 564, the following procedure shall be
used t, clear coal from the pulvcri.,m amt fro’l-burning cquipmeut
after a master fuel trip or a trip of individual pulverizers.

(a) lsolatc all non-operating or tripped pulverizers from the
furnace.

(b) Purge the furnace and start up in accordance with 522 (a)
through /i) ftdlowing a boiler fuel trip.

(c) Light the igniters on all burners of the pulverizer to be
cleared. After making sure that the in<iters arc lighted and are
providing appropriate gnition cherry for the main burner, start the
pulverizing equipment flllowing the equipmcnt manufacturer’s rcc-

(d) Coutinuc to operate the pulverizer unlil empty, and in
a normal conditim for shutdown. If boiler conditims will permit
a firing rate greater than the capacity of oue pulverizer operating
within iu normal operatin< range, the first pulverizer should be
kept in operation in accordance with 564. If the first pulverizer
cannot be left in sere’ice, shut it dwn in the pescribed manner
leaving it cool and as free ofc,al as practical.

(c) Repeat the procedure for all other pt’ix’erizers lhat had
bcct tripped charcd with ,al. Tim procedure and operating
principles outlined iu Section 55 aud 504 sh,uld be /olh)wcd.

-10-
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in coal quality. This czditio, is p:udcul,rly halardous. (lass

or class 2 itfitr:s shall c placed in service imtucdiately on

olieudi pulvcrixcr SII})S’SICIII t’AIl )t’ lCS[tled o1" ;ldeqil;itc inition

sutsystcm umy be c(,mimcd in service provided the flame s stable.

th,wcvcr, if the main burner flame cm any burner of any pulver-

izer subsxcm is extinguished and class ieuhcrs are not in up-

cratim, {hen that bUl’{cr or subsystem shall be shut down m a

way that will prevent cal I),.’he -cmu’,duced w lhe furnace in a

random manner. Start-up -tmdititms sh.d[ be established before

coal kcd is restored. See sccti(ms 224, 24, 2532, 2(,21 (c), 2033

and 4123 (b).

58’}31. .-k firedetcctcd inatopcr,uin low-storacpulverizer
may ec,allv Ic vxtiuihed by shultin t the hot air,

cold air. If I]lC t’:llpcI’:lltlrc :tt the l)dvc:i/cr ,uth’t does not

air strcaus. [[,wcvcr, tile XVtlICl" llltlSI be adc,.d in svwh quantities

raw fu,’l fwcd nor to stir up ay deposits ,f c,:nbt>tiblc material.

raw fuel fv,’d, all,,w the ImlcIi/ t, :: "...hh ,,ld air

thr[ult it for at ]cast 5 tlmmtcs t<> ]ul’Ke the s>tett imi

ally ,l(’(’Iltlll,ltit)li (f water.

5S932. In the event the Ineccdin pr,ccdmc is tmsuccesful
in cxdnuishinv de fire. one of the two l;dhw: pr(ccdurcs shall be

followed, as spccilicd by the in/tm[.tcitucr’s

(a) Stop the puhcriTcl, islatc the sx,tcm aiaI inert. Avoid

disturbin any accmnulali(,u of dust wiIhin the pulvcr-

pulx:crizer umil the th-c is extmemsmd and all Iempca-

tmcs have rctm’ncd to atn})icnt. .Xftcr isolation of the

pulverizer ts vcriticd, then follow pruccdurcs outlined
58)5, or

1) Slmt (,If t},’ R’cdct i,l .dh,w tlc },dvmiecr to clear ilself
t,lfm’l. Nl.dm.dn a Ih,w ,1, ,,hi til III’,I1H:II Ilt’ [Hdvel’t.’el"

vcrizcr is c,ld, shut it down. l>iatc the pulverizer and
folh,w !nocedurcs <,udi,,cd in

5894. lffircisf,mndinapulverizerwhichisutfscrvicc, keep

out of service, isolate pulverizer, and &at o![ all air supply to the

pulverizer and inert. Do not open any access doors to a pulverizer
until the fire is extinguished and all tcuperaturcs have returned to

ambient and isolation verified.

5895. l.’olIowing fires i pulverizing systems the lmhcriziug
cqui[mlctH shall be int,.’ria[ly insl,cctcd and all coke formations and

inllvcti/ct is ct. it sh.dI I,c h tc[. ll (.ts" hall . compressed
jet bc used.
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615. "[’hc design of an inic:iock svslcn silall be predicated on

tb) "trip 11 the sfinimum amoum l equipment in the safest

c ut’ t Ulnm rc.tcki conditit,s that _ic,pardizc the safcty

pcrstmnel (r C(luilmu’nt.
Ic) Ix’ave all the c(luipcnt vmmin, which salcty will pcr-

dt. u) alhw quick icsttratio[1 td SClVcc.

d) ldi(’alc the initiating cause of the trip and prevent

starting any l)urti(m )f the process until safe cunditions arc (’stab-

lishcd.

(e) Crdinate the necessary trip devices into integrated

SVSI(’II].

i) Rclain in tile design
altcrilatc ill,ides {Jr operation as is (’l/ilsiSlCllt w{tli safety,

(h) I>rovide for proper
{i) Insofar as it is practical, will not require nor permit any

manual dcicaung of an imcrluck in order to start or operate

equipment.
.i) Whcilcvcr a safety iiitcrlc,ck device lias to be renioved

from service, this action shall IJc iuuitincialed and noted iti tile

lc, ad a manual or other lilt’gillS shall t)e substituted to supcrvise

qk) Wtvic the lli;tslcr fucl

quired. Itowcvcr, icli,lMc individu:ll llurller II.llnc failure svsu’ms

lliav also I>c used for ii,iti:itill tilastcr fticl trip systems. These

dex;iccs shall be suiialle for thc cnvirolmlcnt ill which they will bc

locau’d l)articularly dcviccs applied to hiel cquipliiclit and burlier

fronts.
(1) Prevent lnisopcratiun oil illlcrruption and restoration of

the interlock power supply.

623, Interlocks (See Figure

6231. Figure 7 shows ltit" rcqu{rcd sysleln uf ilm:rhJcks which

will l>r.vide the I,,lsic furnace tJrmcclim fur a pulverized fucl-fircd

niulliplc I,iri,cr I><filcr-furliacc tqx’r;lu:d in iict’twd[lli(’c with this

-.____c, ,,, /
"-.. .. ,

"

Fig. 7 Block Diagrarn for Furnace Protection Interlocks for Pulverizers
and Igniters.
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(a) Block No. shows loss of an individual igniter flame which
shall be interlocked to close its individual igniter shutoff valve (G),
and de-energize the spark.

(b) Block Nt). 2 rclrescnts unsafe conditions caused bv high-
low initcr fm’l header pressure which sIxall bc imcrlockcd so as to

initiate the tripping of the igniter main fuel snpply (E) and indi-
vidual igniter valves (G) and dc-cncrgizc sparks.

(c) When light oil is used for i<nition fuel with air (or steam)
atomization, lack of sutticicnt air-ignition oil pressure differential
resulting either flom low air or high oil pressure is an unsafe condi-
tion which will trip the igniter mare fuel supply (E) and individual
initer valves (G) and de-energize spar as indicated by Block
No. 3.

(d) In the event that an igniter is required to maintain stable
flame of an associated main burner and tripping of main fuel from
loss of flame is not provided, additiotaal intcrloc shall be provided

(i31. Mandalor’ Automatic Pulverizer Subsystem Trips. A
direct lirt-d tulxcrizcl t,:d svstcn >Ix/tit l,c itm’ l,,clcd st, that:

(a) l":ilmc d trim:try air l-an t,r cxh.tastcr Irips Invm’r shut
off valve r cquixal’t and feeder, l"ll,w nt,ttmf;ctmct"s reguirc-
ments rcgardina t)ulveri/cr tritpin,a.

(b) F’ailutc ,f lmlVctizcr tVilS fccd’r.

(c) Failure f fccdcr alarms and rcstartm is bl{ckcd until
feeder startUl) corxdiions arc re-established.

632. Mandatory Pulverizer Subsystem Trips- Not Nece
sarily Automatic.

(a) I.{ss f inilcrs or auh’q:tc i2nitin cncry durin the

startup f a pulverizer trips that [mlxct’izcr suls}’slet.

(b) I.oss tf mdtvidual burncr tlame trips lhat bm’ncr or

pulverizer slllsxslt’ln. (See 534.)
(c) Loss of c{;l] feed to the burners 1 a pulverizer .sttbsvslcm.

rips the fl’ctt’r /lll]css cass ilt’rs ;llt" lI’st’nt t, initc any

the fccdcr cstat)lish tile cmdi*ins uch: which lilt: igmtcrs will

ivnite tile iput. {Ncc 573.)
Ncx’cr:d me:ms :,vc availM)lc t imlicatc Iss of coal h’cd Io

t}c imlvcrizcr, hss f coal sl{lC(] will,in the tmlvcvizcr, atnd hss of
c,};l] inpu* () tt(’ Lurllcrs. ..N( least ()llC {)t [}l(’sc TU.IIs but I)rcl’cvally
a c(lnl)ination shalL be rclial)ly cstMdishcd and used to actuate lt)ss

tf ctal trips either manual or automatic.

633. Mandator)" Sequential Starting Interlocks. Permissive se-

quential intcrlockin shall be arranged so that the pulverizer subsys-
tem can be started only in the following sequence:

(a) Igniters for all of the burners served by Ihe pulverizer in

service and pr,ven.

(1) Smrl primary air fan orcxhamst’r.

(c) Start pulverizer.
(d) S/art raw coal timder.

I
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721. Required Marms.
In additi,m to, the safely features of the interlock system, the

separatvly annunciated al;us in 721 a) through (m) shall be

prox idcd.

(a) I;xIN{x A’IOMIllNG SI’ICAM OR .’%IR-()IL PRESSUItE DIF-
I:EI<ICXI’IAI.

When igniters require stcatt of air atomization, an alarm shall
be prmidcd to xv.n, that thc diIcrential bctxvccn steam or air

pressure a,d oil prcssurc is behw or,lal qcrating ranRc and

that poor oil atCnnivatioo may result.

(b) l:Xl,OX FtEL lhcam.: lhv:ssuE (lti and go)
The ie,fititm fuel header incssure shall be monitored as close

tO life [m*2*mrs as possible in ,rdt’r tO w.trtl [he operator of high
or low prcssurc ill advance tf cndilions which lead to a trip.

(c) I’ULveZE TmPPE*
Alarm when pulverizer is tripped (not normal shutdown).

(d) Pms*a" Am Fax TwPE
Alarm when primary air fan is tripped. (not normal shutdown)

(e) Coal STOPPaGe TO PULVEmZV:
Alarm when the fi’cdcr is ru,min and the coal detecting

device indicalcs m cml floxme r when the R’edcr trips
n()rmal

.-Matin when coal-air tm,pcraturc wit}fin or at the pulverizer
outlet exceeds normal o[)crating li:,its.

This sha[l be tncastred near the mrml furnace prt’sstrc tap
location. I1 shall warn the opcrator ofn prt’ssure, in excess of
opcr;titm, and all aplmach to trip cditims.

Ft;r tml,mccd draft opcrati,,n. ’l’his shall l’ me.tmcd

draft, in excess of lol’nlal opcrafi,,: and an approach to trip con-

ditions.

’i.; LOSS Ol" ()I’ERAIIN{; FI)

to bc fu;minK and is not.

’j) Loss o (),.<..Nx<; 11)

l’his shall [" sensed and alarlwd xvh’lt tolal air flow l’,dis

bclox 25 percent ,f fldl load v,lumetric air

1) Loss OF INIERLOCK

"Fhs shall bc s<msed alld alal’mcd :tnd shall includt: all sources

of pover r<:quircd 1 complelc itcrhck ftlnclions. For cxaqle, if
bot a 125VI)C ck’cn’ic circuit m,d a cGrcsscd air circuit are

requ;red fir an interlock schclttc, then ltss <d ciliwr shall Ie

"[S sit;ill Ic Sciismt alid al:iriwd to iilcludc all st>tii(’’s

ptt’i i,r the t()llllltls(ioll (’tJli(ll sslelii,

Parci,tl lr liltill loss tlf tlatti{ "’c’ilt’lii)t"’ still rt’(ciVill fuel

I -14-
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