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O&M PLAN ATTACHMENT 2

QUANTUM w0

The QUANTUM is 2 catalytic oxidizer with an integral heat exchanger to improve operating effi-
ciency. Designed for an operating temperature of 600 to 650 degree F, this unitis guaranteed to
obtain 95% hydrocarbon destruction efficiency and has obtained performance in €xcess of 95%.
Applications for this unit include destruction of solvent vapors from printing, coating, laminatng
and other processes where catalyst poisons or masking agents are not present. '
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Figure 10-1 Quantum Oxidizer
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System Desc’ “ations

The exhaust air from the dryer must be directed to atmosphere during purge conditions of the dryer
and to the oxidizer during the printing or process operation. These two air flow paths are controlled
with the use of a T-damper. The T-dampers that Grace Emission Control Products provides are a

" dual blade, center pivot design that are electrically actuated for smooth operation. End-of-travel
limit switches are interlocked into the process controls to ensure fail-safe operation. '

Some customers prefer locating the T-damper on the positive side of the dryer exhaust fan so that
ductwork and installation costs will be minimized - especially on existing press lines. If thisis the
case, Grace Emission Control Products will design a three-bladed T-damper to prevent leakage of
solvents to atmosphere. ' :
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System Descriptions

The ducts from the T-dampers are routed into 2 common duct which is directed to the volume con-
trol damper located just before the oxidizer exhaust fan. The volume control damper is controlled by
a Photohelic® pressure switch which senses the duct pressure and adjusts thé"'volume damper open-
ing accordingly. For Jarger Quantum units with a volume flow greater than 10,000 scfm, an AC
variable drive is used instead of the volume control damper. The variable speed drive senses and
maintains duct pressure by using a pressure transmitter rather than the Photohelic® pressure switch.
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Figure 10-3 Quantum Flow Diagram

There is also a purge/idle damper mounted on the common duct. This damper allows ambient air to
be drawn into the oxidizer during the purge and idle modes. The purge mode consists of four or
more complete air changes through the oxidizer. This eliminates the possibility of igniting a gas
‘pocket that may have accumulated after shut down of the oxidizer. The idle'mode is the condition
when no process equipment is exhausting to the oxidizer, but is anticipated. During this mode, the
purge/idle damper is opened to allow 25% of the maximum oxidizer air flow into the unit. This air
flow allows the oxidizer to be heated to and maintained at the ready temperature of approximately
500 degrees F. untl process exhaust gases are diverted to the oxidizer.

When starting the process equipment, purge T-damper(s) isolate the process exhaust air from the
oxidizer and the purge/idle damper isin the open position. The combustion blower and the exhaust
fan are started and the volume control damper opens allowing the purge mode to begin. When the
purge mode is complete and all safety interlocks are made, the oxidizer burner is started at the low
fire rate. Once a flame is detected, the burner is allowed 10 advance to the mid-fire rate which is the
oxidizer heat-up rete. The oxidizer has a heat-up time of approximately 20 minutes from ambient
conditon to the ready mode temperature of 500 degrees F. The heat-up time is controlled to reduce

the thermal expansion sTess On the internal components.
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section IV - Mainwenance o

-

4.1 Introduction

© This section provides a guide for the weekly, monthly,
semiyearly. and yearly maintenance of the oxidizef.
For operation and maintenance of vendor equipment,
cefer lo information in Vendor Data section.

4.2 Maintenance Check List

A\ WARNING

personnel must Know the oxidlzer Is belng serv-
jced. Refer to Sectlon 1.5 for information on tag-
glng equipment that Is being serviced. :

weekly Checks (160 Hours)

1. Check air flow screens and ducting for debris.
(Referto Section 4.3.)

2. Check for purned out indicalor bulbs on control
panel.

3. Checkforgas leaks inthe gas {rain and main gas
line.

Monthly Checks (640 Hours)

{, Checkdampers {or correct operation and linkage

for tightness.

o Check the burner linkage rod for the positions
marked at initial start-up.

3. Check exhaust {an drive belts for correct align-
ment and belt tension. (Referto Section 4.4.)

4. Check forfan noise. (Referto Section 4.5.)

Semlyearly Checks (3600 Hours)
1. Checkthe catalyst beds. (Referlo Section 4.€.)

2. Check the {lame rod and sparkignitor. (Refer 10
Seclion 4.8.)

3. Check the eiterior of the oxidizer and the heal "
exchangef. Check for signs of hot spols of
_leakage (sapping): Conlact TEC Systems it such

a problem exists.

4. Lubricate the exhaust fan motor pearings. Ro-

{ale shaft slowly while applying appmximalely 1
ounce of Mobilux SMC-32 or Shell Alvania #2.

vearly Checks (7600 Hours)

1. Check fan and motor shafts for-end play, not 1o
exceed .005 inch. ‘ .

o Check all gaskets and seals. Replace if broken,
prittle, or leaking.
IMPORTANT: The oxidizer must be inspacted yearly
for excessive temperalure damage. TEC SySterms
recommends & maintenance check by a TEC Sys-

tems service technician. For information. contact TEC
Systems Service Depanmant during v/orking hours.

43 Checking For Debris

Personnel must know the oxidizer is being serviced.

& CAUTION

perform this procedure after the oxldlzerhas cooled.

1 Shut oft and lockout the eleclrical power.
2. Check'me fresh air inlel screen. combustion .
blower screen (if equipped). process equipment

screens, and fiters. Clean with vacuum cleaner.

3. Check the interiof of the oxidizer through access
doors. Remave debris with a vacuum claanef.

Check and repiace door gaskels i nacessa’y:

N

5. Check interior tof cracks.

6. Close and gasket access doors, hen resto’e
electrical powier.



4.2 Section ]V - Maintenance

4.4 Drive Belt Alignment And Tension

Personnel must kKNow the oxidizer is being serviced.
Reler lo Section | for information on tagging equip-
ment that is being serviced.

IMPORTANT: Tension fan bells after 60 hours o‘/
initial operalion.

4. Shutolf and lockout the oxidizer electrical power.

> Remove the fan belt drive guard.

3 Check alignment of the drive belt sheaves. The
sheaves mustbeat right angles to the drive shaft

~ with the faces inline as shown in Figure 4-1.

4. Check thé drive bells for wear. If new belts are
necessary, replace belts in sels.

5. Tension the bells as shown in Figure 4-2.

45 Fan Adjustments And Maintenance

This section describes {he maintenance required for
the exhaust fan and combuslion blower fan.

Exhausi Fan

1 Check the drive shaits for wear, end play not 1o
exceed .005 inch, or component intederence.

o Tension the belts with adjusting bo‘:sl along the
underside of the molor mounting base. Fan and
motor shafts must be paraliel to foreven tension.

3 Lubricale exhaust fan molor and shaft bearings
by rotating the chaft slowly while applying ap-
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Figure 4-2. Drive Belt Tenslon

proximately 1 ounce of Mobilux SMC-32 or Shell
Alvania #2, Take care not to over grease bear-
ings as this can damage bearing seals.

4. Shalt seals have a finite life of 2-3 years. Seals
should be replaced every 2 years of as required
to conlrol leaks.

5. Re-inslall guards before operating.
Combustlon Blower

1. Check the tighiness of mounting botis.

2. Lubricate fan and motor bearings as specified by

the fan manutacturer. DO not lo over grease
pearings as this can damage bearing seals.

4 § Checking Catalyst Beds

Some settling of the splitstage catalyst beds occurs in
{he first three menths of operation. The catalyst level
must be up to the lop of each stage. Check the
catalyst beds afier the ficst three months of cperalion
znd every six montns, therealier. ‘

1. Shut off and lockout electrical power.

A\ CAUTION

This procedure must be performed afier the
oxidizer has cooled.



Section IV - hflainténance §-3

— SAMPLE
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2 Remove access door.

3 Gheck the catalyst beds for settling of catalyst
matedal in each stage of the beds. '

4, Check for cracks in expansion joints, catalyst
leakage through sCreens, and catalystdustbuild-
up downstream {rom the beds.

5. Check lhatthe perforated top plates are in place
on each bed.

6. Look for smalier than normal, pure white beads.
These beads have their aclive metals rubbed
away and are no longer functional. Refill beds
that contain over 50 percent of these beads.

7. Top-off any beds {hat are not full.

8. Every six monihs, remove sample cores fromine
middle bed. (Refer lo Figure 4-3) Remove 2
shor core from the top two inches of lhe bed and
alongcore fromthe bottom five inches of the bed.

Mark the tops of each sample core.

9. Forinformation on sample core analysis contacl
TEC Syslems.W.R.Grace & Co.- Conn, Pallution
Abatement Laboratory, 830 Prosper Road, P.O.
Box 30, De Pere, Wl 54115-0030.

10. Close and gaskel access doors, lhen restore
glectrical power.

SURNER | X DIMENSION | Y DIMENSION |PART NO.
cep 600 (152 mm|4.81 (122 mm) 132004
£B3 .8.00 (233 mm} 4.81 (122 mm) 132005
gES: 8.00 (203 mm) 3.37 (86 mm) 134005
€gs 12.75(323 mm)|3.37 (88 mm) 134007
£Bs (12.75(323mm) 268 (69 mm) | 134c07
g7 1275(33mm) 268 (65 mm) | 134007

Figure 4-4. Flame Red

4.7 .Burner 'Maintenance

Check the burner hrottle linkage lo ensure that all
jam nuls and linkage connecting rods aretight. Leose
linkage causes loss o! burner control.

|MPORTANT: TEG Systems recommends (ha! burner
cone adjustments be made by a qualilied lechnician.

 Over-lightening can cause thermnal expansion damage

o the cone.

4.8 Flame Rod And Spark Ignitor

Adjustments must be made by qualified technicians.
Contact TEC Systems Service Departmert, as required.
(Referto Figures 4-4 and 4-5.)

Check the tlame rod and spark ignitor semiyeariy.
Replace il flameouts cccur frequently.

A\ WARNING

Turn off electrical power.to flame rod and spark
ignitor during checking of replacement 1o avold
electrical shock. -

1 Remove the electrical connector. Unscrew the
locking bushing at the base ol the connector then
remove the flame rod or spark ignitor.

2 Measure the flame rdd and compzare the lengtn
with the dimensions in Figure 4-4. The flame oG

is Jamaged if less than the recommanded lengin.

3.The (lame rod or spark ignitor must b2 replacedif it
is bent. burned, or has cracked porcelain.
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4.4 SectionIV- Maintenance

——

BURNER Z OIMENSION
EB2 4.81 (122 mm)
EB3 5.00 (127 mm)

EB4 4.75 (121 mm)
EBS 4.75 (121 mm)

EB6 4.81 (122 mm)

EB7 4.81 (122 mm)

Figure 4-5. Spark Ignitor

4. Acoaled rod thal is not damaged canbe cleaned
with a wire brush and re-used.

5. Install flame rod of spark ignitor and adjust tothe
recommended depth.

4.9 Ultraviolet Scanner (Optional)

"Some applicalions have a ultraviolet scanner to delect
3 flame in place of aflame rod. (Refer 1o Figure 4-6.)
Creck the ullraviolel scanner as follows:

1. Loosen the knurled mounting ring to disconnect
the scanner from the heat seal. Loosen {he heat

seal from the insulator {o expose the uttraviolet
scanner head and \he heat seal lens.

ULTRAVYIOLET SCANNER
LENS
RETAINING NiPPLE

ULTRAVIOLET
SCANNER

Figure 4-5. Ultraviolel Flame Scanner
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Check the condition of the two 0" ring seals 0N
either side of the heal seal lens and repiace as

required.

]

_ Blow off any loose paricles with clean air.

Gently brush the remaining particles with a soft
cloth or camel hair brush.

Clean the lens with water and soft cloth or lens
paper.

. Finger prints, grease of solvent build-ups may be

cleaned with Acelone, denatured alcohol, etha-
nol, hexane, of photographic lens cleanef.

INSULATOR 00111



6-2 Sectiori V] - Parts = : :

6.3 Recommended Spare Parts '

Spare Pans Kit

Quantity

163514
120265
121038
121800
121801
121965
120212
134031

_a..nc').a..n.a._;_;

Recom’mended Service parts List

175404
120737
121504
1121548
184623
122990
123050
123207
137015
175414

1
50 Pounds
1 Tube

1

1

part Number Description

umber ‘ Description -

Pilot Solenoid Valve

Relay Sockel

KUP Relay

FlamepaKk Protection Control
$S100 Relay

Clear Lamp, 6.3 Volis

Flame Rod

Spark Ignitor

Thermocoupie, Type K
pPaper Ceramic Gaskel
Spark Plug Terminal

Flame Saleguard unil
Damper Position Motor
gurnar Actuatof Motor
Calalyst Maierial

Siticone Adhesive,Sealam
Microammeler

Temperalure Controller, 843
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System Descri ‘ions

—

When the ready temperature is reached, the equipment purge T-damper(s) are allowed to direct the
solvent-laden exhaust air into the oxidizer. This air is drawn through the oxidizer exhaust fan and
enters the primary side of the heat exchanger where it is preheated. From the heat exchanger, the
preheated air passes the burner where the air temperature is increased to the chamber operating
temperature of 600 to 650 degrees F. The solvent-laden air is then forced through the catalyst beds
where volatiles are oxidized. Refer to the section on catalytic oxidation for a more detailed explana-

tion of this process.

After exiting the catalyst beds, the treated air will either enter the hot side bypass ducting or the
secondary side of the heat exchanger. Initially, all of the air will go through the secondary side of the
heat exchanger where heatis transferred to the solvent-laden exhaust air going through the primary
side of the heat exchanger. If the catalyst inlet temperature exceeds the setpoint because of the
process air solvent concentrations, the burner will began to throttle back to its low fire posidon. If
the catalyst inlet tcmpcrathre remains above the setpoint, and the burner is at its low fire position,
then the hot side bypass'will begin to open to bypass air around the secondary side of the heat ex-
changer. When the bypass damper opens approximately 30%, then the burmer will shut-off. Once
the hot side bypass damper Teturns 1o its fully closed position, and the catalyst inlet bed temperature
is approximately 40 degrees below the setpoint, then the oxidizer burner will be relight to control the
system back to the setpoint value. The hot side bypass is an effective means to control chamber
temperature when there is a high solvent concentration present in the process exhaust air.

The treated air flowing through the hot side bypass duct and through the secondary side of the heat
exchanger are recombined before being exhausted to atmosphere or partially diverted to the optional
exhaust recirculation system. The exhaust recirculation system is used for the following:

1. Maintaining minimum flow..
2. Reducing gas COstS during idle periods.
3. Diluting the high solvent concentration of the incoming process exhaust air.

In the recirculation ducting, the rwo-bladed recirculation temperature T-damper is located between
the oxidizer exhaust and the recirculation volume damper. One blade controls fresh air intake and
one controls the treated air. The damper blades are actuated simultaneously by a single actuator. The
actuator is controlled by an output from the recirculation air temperature controller located in the
exhaust fan outlet duct. During the purge mode, the recirculation T-damper is driven 100% open 10
the fresh air leg. During the idle and running modes, the recirculation T-damper modulates to mix
the treated air and fresh airin order to supply 350 degrees F. recirculation air. The recirculation
volume damper is 100% open during the purge mode and modulates based on pressure control
during the idle and running modes.
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