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SAFETY WARNINGS
(Safety symbols and terminology per ANSI Z21.)

Failure to comply in full with the following safety requirements can result in equipment damage and personal

injury/death.

1. Read the entire manual to become familiar with the use and operation of this device.

2. Only qualified personnel should attempt to install, wire, commission, startup, service or operate this
device.

3. This device is not suitable for use in an explosive ambient atmosphere.

4. Before working on this device, be sure that you understand the processes affected by this device com-
pletely.

5. Before working on this device, be sure that any process affected by this device is secure and safe for ser-
vicing.

6. Take appropriate precautions to avoid electric shock when working with this device near water.

7. Exercise caution while wiring or working on this device. Multiple voltage sources may be present: take

appropriate precautions to avoid electric shock.
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P/N 3500086 Filter Replacement Kit

The ceramic filter protects the sensor from particulate
matter in the process. It may be cleaned periodically
using an ultra-sound cleaner. In severe environments
replacement is necessary if the filter is badly plugged
or eroded. See Figure 1, “Test for a plugged filter”.
Follow the steps below to remove the old filter for
replacement or cleaning.

1. Remove the oxygen analyzer probe as follows.

1.1. Disconnect AC power before removing the elec-
trical connector to avoid damaging the heater
circuits.

1.2. Remove the plug-in connector by opening the
spring clips and pulling the connector away. Note:
to avoid damage to the connector bundle, do not
twist.

1.3. Cover the electrical connector using a clean cloth
or plastic bag to protect from dirt, dust, grease,
and water.

1.4. Wear high temperature protective gloves. Even if

the flue is cool, the sensor end of the probe will be
extremely hot.

1.5. Remove all eight 5/8" flange-mounting bolts. Do
not drop the probe. Most of the weight is in the
mounting flange. Protect the sensor/filter end as
you remove it.

1.6. Slide the probe out of the breeching flange. Do
not crush the calibration tube or dent the probe
body tube.

2. Remove the old filter as follows.

2.1. Remove and discard the ¥-20 nuts attaching the
filter deflector and filter to the sensor-end flange or
flame arrestor housing.

2.2. Lift away the old filter.

3. Clean for re-assembly as follows.

3.1. Remove all old gasket materials, soot fly ash, or
other debris from the filter gasket seating area.

This is important so that the new filter and gasket
fit tightly with no leakage.

Fig. 1: Testing Procedure for a Plugged Filter

Testing Procedure for a Plugged Filter

1. Connect a U-tube manometer to read the differential
pressure across the filter. The drawing shows one
connection method. However, other temporary
connections may be used.

2. With both shutoff valves open and with calibration
gas (bottled or air) flowing to the probe, measure the
drop in pressure from inside the filter (calibration gas
line connection) to the process side of the filter (duct
pressure connection through the hole in the mounting
flange.

3. Pressure drops in excess of 5” w.c. (9 mm Hg.)
indicate a dirty filter. Note: depending on flue duct
configuration, the duct pressure may vary slightly
from the probe-mounting flange to the filter (center of
duct).
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3.2. If a flame arrestor is installed and it is clogged,
blow instrument air into the calibration tube to
clear it. Use a stiff brush to dislodge foreign mate-
rial from the open end of the flame arrestor.

3.3. If there is no flame arrestor, the inside of the cell
may contain debris. Allow the cell to cool to room
temperature (one to two hours). Gently, using a
clean soft brush, cloth, or paper towel, wipe away
any dry foreign material from the inside of the cell.
Be careful not to scrub or remove any of the light
gray (platinum) areas in and near the bottom of
the cell. A cotton swab moistened with distilled or
de-ionized water can be used to dissolve deposits
that will not wipe out otherwise. Dry the cell thor-
oughly before proceeding. Do not leave any oily
deposits (from hands, cloths, etc.) inside the cell.

4. Install the replacement filter on models without

flame arrestors as follows. Skip to step 5 for models

with flame arrestors.

4.1. Install the graphite filter gasket (Item 1 in Figure
2A).

4.2. Install three new mounting bolts (Item 2 in Fig-
ure 2A). These 2-20 by 1-3/4" long bolts extend
outward from the probe as shown. Lubricate the
threads with anti-gall lubricant.

4.3. Mount the filter assembly (Item 3 in Figure 2A).
Tabs on the body of the casting mount over the
three mounting bolts.

4.4. Mount the filter support/deflector (Item 4 in Figure
2A) over the tabs on the filter body casting.

4.5. Attach new holding bolts and “finger-tighten” the

nuts (Item 5 in Figure 2A). Visually check for even
seating. Torque all eight nuts to 20 inch-pounds
(2.3 Nm), then to 50 inch-pounds (5.6 Nm), and
finally up to 85 inch-pounds (9.6 Nm). Important:
refer to Figure 16 for the torqueing pattern: rotate
around the flange tightening every third nut until
all are at 20 inch-pounds. Then repeat for 50 and
85 inch-pounds. Damage to the filter casting can
occur if bolts are tightened all the way at once.

5. Install the replacement filter on models with flame
arrestors as follows.

5.1. Install the graphite filter gasket (Item 1 in Figure
2B).

5.2. Assemble the filter assembly (Item 3 in ) into the
filter support/deflector assembly (Item 4 in Figure
2B). The three sets of mounting holes will line up.

5.3. Align with the flame arrestor housing. Assemble
with three 72-20 by 5/8" long bolts (Item 6 in
Figure 2B). Lubricate the threads with anti-gall
lubricant.

5.4. Attach new holding bolts and “finger-tighten” the
nuts (Item 5 in Figure 2B). Visually check for even
seating. Torque all eight nuts to 20 inch-pounds
(2.3 Nm), then to 50 inch-pounds (5.6 Nm), and
finally up to 85 inch-pounds (9.6 Nm). Important:
refer to Figure 16 for the torqueing pattern: rotate
around the flange tightening every third nut until
all are at 20 inch-pounds. Then repeat for 50 and
85 inch-pounds. Damage to the filter casting can
occur if bolts are tightened all the way at once.

Y
N

Iltem | Description

1 Gasket, graphite,
P/N 1048-335

2 Y4-20 x 1-3/4 Hex HD
Bolt (SS)

3 Filter Assembly,
P/N 3010-188

4 Filter Support/Deflec-
tor Assy,
P/N 2510-157

5 Y4-20 Hex Nut (SS),
P/N 1034-182

6 Y4-20 x 5/8 Hex HD
Bolt (SS),
P/N 1032-688

Fig. 2: Typical Probe assembly without flame arrestor (A) and with flame arrestor (B).
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6. Remstall the oxygen analyzer probe
6.1. Determine the direction of the flue gas flow.

6.2. Use a 1/16"-thick ring gasket (P/N 1048-336A) be-
tween the probe mounting flange and the installa-
tion flange when remounting the oxygen analyzer
probe.

6.3. Install the probe so that the filter deflector vane is
directed into the flue gas flow. Misalignment of the
filter deflector vane and the flue can damage or
plug the filter due to particulates in the flue gas.

6.4. Tighten all eight nuts and bolts on the mounting
flange. See Figure 16 for the correct torqueing
pattern. Reconnect the electrical connector as-
sembly. Make sure the connector is free of dirt and
dust.

6.5. Apply AC line power and allow thirty minutes for
warm-up.

6.6. Calibrate according to instructions in the oxygen
analyzer manual. Calibrate again after 48 hours
to eliminate the minor drifting that can occur after
cleaning or replacing components.
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P/N 3500087 Cell/Heater/RTD Replacement Kit

The following instructions cover cell, heater, and RTD
replacement. Refer to Figure 17 for parts identifica-
tion.

1. Remove the probe from the stack following the
steps in section 1 on page 2 of this bulletin.

1.1. Take the probe to a service area that is free from
dust and dirt, and securely block it to prevent
rolling. Support the filter end so that it does not
contact the working surface.

1.2. For models without flame arrestors, remove the
filter deflector and filter by removing the three V4
-20 nuts (ltem 8) and bolts (ltem 19).

1.3. Do not damage the filter: it can be cleaned and
reused if it is not plugged.

1.4. Remove the filter gasket (Item 10) seated in the
flange. If it is in good condition, save it for reuse.

1.5. For models with flame arrestors, it is not neces-
sary to disassemble the filter deflector (Item 9),
filter (Item 12), flame arrestor (Iltem 23), and flame
arrestor housing (Item 22). Proceed to the next
step.

1.6. For all models, remove the filter and flame arres-
tor as a unit along with the sensor mounting flange
by removing all eight bolts (Items 7 and 19). Use
two 7/16" wrenches if the threads are undamaged.
Saw frozen bolts as shown in Figure 3. Do not cut
the calibration tube by sawing as shown in Figure
4.

1.7. Remove the connector bundle assembly (ltem 2).

1.8. Push on a reference gas tube. With fingers or
palm, push the reference tube from the back in
order to push the cell assembly out the front of the
probe. It should slide out easily. Do not hammer.
See Figure 5.

1.9. Pull out the sensor assembly. Extend the sensor
assembly enough so that the terminal and mount-
ing screws are accessible for easy removal. (Or
you may remove the sensor assembly connecter
bundle completely. See Figure 6.)

2. Remove the sensor assembly from the lead bundle
as follows.

2.1.To identify the terminals for reassembly, see Fig-
ure 7 for the lead terminal numbers.

2.2. Six 6-32 x 7/8 SS screws hold the sensor leads.
Hold the ring terminals to prevent twisting during
removal. Avoid damaging the leads if they are to
be reused.

2.3. Remove the three sensor-mounting screws and
special self-locking nuts. Use an internal hex
wrench and an open-end or box wrench to dis-
mount the cell mounting legs.

3. The Inconel O-ring (Item 6) must be replaced when-
ever the eight bolts of the sensor-mounting flange are
loosened or removed. Remove this disposable metal
O-ring as follows.

3.1. Do not insert any sharp tools between the O-ring
and the flange weldment. This could damage the
seating surface of the flange, preventing leak-tight
sealing when reassembled.

3.2. Slide the connector bundle down into the probe
body or remove it entirely to avoid damaging the
ceramic spacers.

3.3. Set a 1/8" diameter flat-faced punch (drift punch)
on the outside diameter of the metal O-ring and tap it
with a hammer. Deform the O-ring inwards (toward the
center). Grab it with your fingers to remove it.

4. If replacing the complete cell/lheater/RTD assembly,
skip down to step 7. If replacing individual compo-
nents, continue with step 4 as follows.

4.1. For disassembly of the cell/heater/RTD assembly,
see Figure 8.

4.2. Remove the cell insulation packing that holds the
RTD in position. Be careful not to damage the
leads. Keep the packing clean, dry, and free of
metal shavings. See Figure 9.

4.3. Remove the RTD (ltem 4). See Figure 10. Gently
pull the legs close to the tabs so that they spread
outward just enough to clear the heater can with
the tabs. Do not deform the legs. See Figure 11.

4.4. Carefully lift the heater can outward to clear the
locking tabs and mounting tabs (screw mount
holes).

5. Inspect the components as follows.

5.1. The cell must be free of cracks that would cause
leaks, resulting in incorrect oxygen readings.

5.2. The cell mounting plate must be flat. The back of
the mounting plate surface, especially where the
Inconel metal O-ring makes contact, must be free
of nicks and scratches that would prevent the O-
ring from seating properly, resulting in leaks. See
Figure 12.

5.3. If the cell is full of fly ash, rinse it in distilled water
until it is free of sediment.

5.4. The insulation between the outside heater cylin-
der wall and the inside heater mandrel should be
intact, not crumbling.
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5.5. The cell leads should be free of kinks or nicks
that can damage the platinum wires. Do not touch
the leads with copper or aluminum tools. Check
resistance: it should be greater than one mega
ohm between the leads with no shorts between
the leads and the outside cylinder wall.

5.6. Confirm that the RTD leads are in good condition
as with cell leads in step 5.6 above. Check resis-
tance: it should be 109 ohms at 80F (27C) ambi-
ent.

6. To assemble the cell’lheater/RTD, refer to Figure 13
and 14 and proceed as follows.

6.1. Install the heater onto the cell assembly. Gently
grasp the cell mounting straps and exert pressure
outward (see Figure 11) until the heater assembly
is free to move onto the cell assembly. Be careful
not to damage the cell leads.

6.2. Align the heater leads and cell leads as shown in
Figure 13. Push downward on the heater assem-
bly to lock the tabs into the holes in the outside
heater wall. There will be a gap between the cell
and heater mandrel as shown in Figure 13.

6.3. Install the RTD, referring to Figure 13 for the
proper location and position of the components
and leads. Be careful not to damage the RTD
leads. The RTD must make contact with both the
heater mandrel and the cell.

6.4. Holding the RTD in the position shown in Figure
13, pack it with loose insulation (Item 7). Make
sure the insulation is clean and dry. Do not tamp it
down: press just enough so that the packing is firm
enough to support the RTD leads.

7. To attach the sensor assembly to the lead bundle,
refer to Figures 2, 14 and 15. Double-check the wiring
of the cell, heater and RTD to the connector bundle,
then proceed as follows.

7.1. Slip a new metal Inconel O-ring over the cell
mounting legs. Slide it up to the cell mounting
plate: the O-ring will be seated into the groove
later.

7.2. Mount the sensor into the lead bundle as in
Figure 14. Fan out the sensor leads so that they
clear the ceramic terminal block. Using the new
hardware provided in the kits, attach three sensor-
mounting screws and special self-locking nuts. Do
not use lock washers. Be sure that the reference
gas tube-mounting tab is held by one of these
screws.

7.3. Torque the nuts to 25 in-Ibs (2.8 Nm) or until they

are snug against the ceramic terminal block.

7.4. Check the terminal wiring numbers, referring to
Figure 7. Check the key (connector guide pin
hole: see Figure 17 inset) on the plug-in connec-
tor end of the bundle (opposite end from the cell
end). From the key hole, the terminals are one
through six moving clockwise. Note that on the
cell end, the terminals are one through six movng
counter-clockwise.

7.5. To attach lead wires, six 6-32 x 5/15 SS screws
(provided in kit) are inserted through the ring
terminals to the connector tabs. Refer to Figure
15. Lead wires around the ring terminals must be
against the tabs (not under the screw heads).

7.6. Tighten the terminal screws while holding the ring
terminals with your fingers so that the lead wires
are not twisted.

8. To insert the connector bundle assembly, first check
the position of the metal O-ring. It should be loose
behind the cell mounting plate, from step 7.1 above.

8.1. Align the connector bundle assembly, positioning
it so that the calibration tube at the sensor end of
the probe is lined up with terminal 6. This provides
the proper orientation for the connector/conduit
runs.

8.2. To position the metal O-ring, check the O-ring
groove in the flange weldment. It should be clean
and free of nicks. Do not use O-ring lubricants.
Push the O-ring into the groove with your fingers.
Slide the assembled sensor/connector bundle into
the probe body so that the back of the cell mount-
ing plate contacts the O-ring. There should be
even spacing all around between the cell mounting
plate and the flange. The O-ring must stay seated
to maintain a leak-tight seal.

9. Install the sensor mounting-mating flange (ltem 11)
as shown in Figure 2.

9.1 Approaching the probe welded flange straight on,
mate the hole in the mating flange to the calibra-
tion tube. Do not hammer: use hands only. The
connection will be tight.

10. Check resistance at the connector bundle rods on

the plug-in connector end of the probe. Resistance

values should be as follows.

10.1. Pins #1 and #2 are the cell leads. Resistance
should be greater than 1 mega ohm at room (am-
bient) temperature of 80F (27C).

10.2. Pins #3 and #4 are the heater leads. Resistance
should be 18 to 20 ohms.
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3. PIns #5 an are the €ads. Resistance
should be 108 to 110 ohms at 80F (27C).

10.4. Shorts and grounds. Resistance should be
greater than one mega ohm between all other pin
combinations and between any pin and the probe
body.

11. For models without flame arrestor, insert and

align the sensor flange bolts as follows. For models

equipped with a flame arrestor, skip down to step 11.6.

11.1. Insert three %4-20 x 1-3/4” bolts (Item 19) so that
the threads extend outward toward the filter end
of the probe. The bolts should be located so as
to direct the “V” surface of the filter deflector into
the direction of the flue gas flow. Insert five ¥4-20 x
1- 2" bolts (Item 7) so that the threads also extend
outward toward the filter end of the probe.

11.2. Apply anti-gall lubricant to the threads of the
eight bolts just inserted. Use a heavy-duty hy-
drocarbon anti-seize such as Fel-Pro C-100TM
(molybdenum disulphide paste).

- Insert the Tilter gasket info the sensor-mounting
mating flange.

11.4. Position the filter along with the filter deflector
onto the three longer bolts. Seat it against the filter
gasket.

11.5. Thread eight ¥2-20 hex nuts onto the bolts.
Finger-tighten only. Do not use lock washers.

11.6. For models equipped with flame arrestors, insert
and align the sensor flange bolts as follows.
Insert eight 74-20 x 1-%%" bolts (Item 7) so that the
threads extend outward toward the filter end of the
probe. Filter deflector vanes should be aligned as
in step 11.1 above.

11.7. Apply anti-gall lubricant to the threads of the
eight bolts just inserted. Use a heavy-duty hy-
drocarbon anti-seize such as Fel-Pro C-100TM
(molybdenum disulphide paste).

11.8. Thread eight ¥2-20 hex nuts onto the bolts.
Finger-tighten only. Do not use lock washers.

igure 3: Proper way to saw galled (frozen) flange.
bolts.

igure 4: Do not saw galled (frozen) flange bolts this
way: the tube will be cut.

Figure 5: Push on the reference tube to remove the
cell/lead bundle assembly.

Figure 6: Carefully slide out lead bundle assembly
and remove ceramic terminal block.
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CERAMIC TERMINAL BLOCK\—_L~

TERMINAL 1 TERMINAL 6
i
TERMINAL 2 TERMINAL 5 !
TERMINAL 3 TERMINAL 4
Cell+ #1 Beaded/ one bead
colored
Cell- #2 Beaded/ two beads
colored
Heater #3 Bare
Heater #4 Bare
RTD #5 Beaded/all white
RTD #6 Beaded/all white
Figure 7: Lead and Terminal Numbers

7
(6) TERMINAL/ / \-— SENSOR MTG.

SCREWS {3} SCREWS

11.9. Tighten the sensor head flange. The gap be-
tween the sensor-mounting flange and the probe
body flange should appear to be the same dimen-
sion all the way around, indicating proper O-ring
seating. Inspect after each step. Finger-tighten the
nuts to bring the flanges together squarely.

11.10. Using two 7/16" open-end wrenches, start
tightening the eight bolts following the torqueing
sequence in Figure 16. Torque all eight nuts to 20
inch-pounds (2.3 Nm), then to 50 inch-pounds (5.6
Nm), and finally up to 85 inch-pounds (9.6 Nm).
Important: refer to Fig. 16 for the torqueing pat-
tern: rotate around the flange tightening every third
nut until all are at 20 inch-pounds. Then repeat
for 50 and 85 inch-pounds. Damage to the filter
casting can occur if bolts are tightened all the way
at once.

12. Reinstall the oxygen analyzer probe, referring to
Figure 17.

12.1. Determine the direction of the flue gas flow.

12.2. Use a 1/16"-thick ring gasket (P/N 1048-336A)
between the probe mounting flange and the instal-
lation flange when remounting the oxygen ana-
lyzer probe.

12.3. Install the probe so that the filter deflector vane
is directed into the flue gas flow. Misalignment of
the filter deflector vane and the flue can damage
or plug the filter due to particulates in the flue gas.

Figure 8: Remove metal O-ring.

12.4. Tighten all eight nuts and bolts on the mounting
flange. See Fig. 16 for the correct torqueing pat-
tern. Reconnect the electrical connector assembly.
Make sure the connector is free of dirt and dust.

12.5. Apply AC line power and allow thirty minutes for
warm-up.

12.6. Calibrate according to instructions in the oxygen
analyzer manual. Calibrate again after 48 hours
to eliminate the minor drifting that can occur after
cleaning or replacing components.
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Figure 9:
Remove cell insulation packing. Figure 10: Remove the RTD. Figure 11: Release the locking tabs

Figure 12: Avoid nicks and scratches to the area where the O-ring makes contact.

Figure 13: Components and Leads
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Figure 14:
Mount sensor assembly to connector bundle.

Figure 16: Torqueing Sequence for mounting flange
bolts: tighten every third bolt until finished.

Figure 15: Lead wire attachment.
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Figure L7.Parts

Description of Parts Shown in Fig.
Probe Flange Weldment Assembly
2 Connector Bundle Assembly
3 Connector Assembly
4 #6-32 x 5/16 LG PPHMS (SS)
5 Heater Cell Assembly
6 O-ring, Inconel
7
8
9

Ya-20 x 1-1/2 LG Hex HD Bolt (SS)
Y-20 Hex Nut (SS)
Filter Support/Deflector Assy.

10 Gasket

11 Sensor Mtg. Mating Flange

12 Filter Assy

13 Hi-Temp Anti-Gall Lubricant

14 O-ring, Viton

15 Data Label

16 Ya NPT Hex Hd Plug (SS)

17 #6-32 x 7/8 LG SHCS (SS)

18 #6-32 Self-Locking Nut

19 Ya-20 x 1-3/4 LG Hex HD Bolt (SS)
20 Cap Plug

21 Cap Plug

22 Flame Arrestor Housing/Flange
23 Flame Arrestor

24 Y4-20 x 5/8 LG Hex Hd Bolt (SS)
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