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F GURE 1 Oxygen Ana yzer Funct onal D agram
INTRODUCTION
~ e Ovygen Analyzer, Type OJ includes the The Oxnygen Analyzer 1s available with a
analyzer  enclosure  assembly and the probe probe filter, for high particulate application, and
ossembly  (right of the cover photo) and the without a probe filter for clean gases. such as
clectron os e closure  assembly  with intercon those resulting from gas and some oil fired pro
nect ng flexible condutt (lett and center ot the cesses
cover poto) A tunctioning Osvgen Analyzer
(F gure 1) draws gas samples from the flue gas At the factory the analyzer enclosure and the
stream v a the probe and air operated asprrator electronics enclosure are cahibrated together using
o the analyzer eaclosure sample system The test gases The enclosures are then pared by
samiple system then functions n conjunction with stamping the right nside of each enclosure’s door
the O2 sensor assembly and the interconnected with a matching identification number Accord
ceetron o of the clectronies enclosure to per ingly, to assure continuance of tactory accuracy,
form pas analysis Once analyzed, the sampled matching 1dentification numbers on an enclosure
2as s returied to tie tlue gas stream wia the pair should be verified when an Oxygen Analyzer
exhatst of the sample system Components of 18 installed
the sample system nount n a stainless steel block
tiat > hept at u temperature above the dew point
thus ehnmunating condifions  that could vause PRINCIPLES OF OPERATION
clogged passages in the sample svstem and the
or assemt
SEMNOT Assemb y The analyzer enclosure s a combination hot
; samrple system and 7rO) sensor bolted directly
‘ThtemO\ygen r{\n.ltlyée'r v()oijlrs;&‘511teoss:eolgl;;? to the boiler flue or process gas duct wall (Fig
af‘t‘;‘r{ ! :ous pe “le"“ tz ombu Itbla‘ resent ure 1) A non clogging filter 1s added to the probe
e lk ne 0\lvgeln ¢ ba erb”mds"i"l LS}relen for applications involving dirty gases, such as
i the sample have been bume he analysis botlers fired by pulverized coal
~ 1son the “wet’ basis, since no moisture 1s removed

during sampling The system 1S designed for
single and multipomnt sampling (see Product
Instruction E65 30-4 for muluipoint sampling)

The sample of gas to be analyzed s drawn
thru passages of the sample system and the sensor
cell by use ot a small ar powered aspirator The
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SPECIFICATIONS

Accuracy +2% of span

Sensor ess than 0 5 second
Comp ete anayzer ncudng probe 25

Response Time seconds for cean gas system depend ng
on probe ength one add tona second
for d rty gas system

Anayzer NEMA Type 3RCV  ra nproof
and s eet ce) res stant  outdoor
Eectroncs NEMA Type 4  watert ght
and dust 1 ght outdoor

Enclosures

Staness stee probe 1500°F (816°C)
Probe Temperature cont nuous srandard
Limyts Ceram c probe 2500°F {1371°C cont nu
ous 2800°F {1538°C  nterm ttent

Norma/cean gas 5 psg (345 kPa @

015 sctm 0004 m3/m n

Norma /drty gas 7 psg 483 kPa) @
Supply Pressure 06 sctm (0017 m3/mn

Mnmum 2psg {138 kPa)
Max mum 15 ps a 103 kPa}

Anayzer encosure 16 to +200°F
Ambient Temperature { 26 1o +93°C}
Limits E ectroncs encosu e 15 to +160°F

Doft < 1% of span/month

Temperature -0 025% of span/"F

26 to +71°C) Effect
Power Supply 118 - 12 V ac 50/€0 Hz 650 W start up Supply Voltage -0 018%/v
Regquirements 450 W operat ng Hfeen

RF protected per v Specs CS01 RS01
Radio Frequency ooy 0coz at a f e d strength of 16vo ts
Interference per meter from the hous ng

Input impedance  10Mowms

Factory ca brated to O 10% Oz wth

Ranges ranges between 01% O and 030%
02 ava ab e at extra cost oreas y obtan
abebyca braton nthe fed

Output Load

Capabihity 0625 ohms

Output Signal 4 20 mA nto max mum oad of 625
Hanw ohms

Factory Mutua FM approved aga nst
Approvals; f ash-back nto duct
PP /Canad an Standards Assoc at on  CSA}
Certuficauons co;v red for eecctrca ssfety for wse n
ord nary non-hazardous ocal ons

3,
Arr Supply :343 ?s'cflr(v;al)o 017 m3/mn}@ 7psg

12 ft (366 m) g standard fexbe con
dut wth wrng comes attached to e ec
troncs encosure for mak ng connec

Winng ¢ons wth ana yzer enc osure add t ona
condut and wrng can be added n
the fed to perm t separat on up to 10
ft 305 m)

Ana yzer enc osure approx 30 bs {136

kg)
Weight Eecironcs encosure  approx 17 bs
(77 kg

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE
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INSTALLATION

UNPACKING

The Oxygen Analyzer 1s shipped in three
boxes the electronics enclosure with attached
twelve foot flesible conduit, the analyzer enclo
sure packed m foam packing, and an accessory
box which contains probe. probe support, clean
gas nozzle assembly. reducer or filter as apph
cable (see Parts Drawing E6530 %)

I Check for any obvious damage to carton
or contents

2 Remove all loose packing from carton
3 Unpack the electronics enclosure

CAUTION  Unpack tie analyzer with utmost
cate {0 avord camagi 1y e sensor assembly
It the umt 1s to be unpacked for checking and
then transported to the instillation site. the
unit MUST BE repacked in the shippung carton
with all foam packing 1n place

ATTENTION On doit proceder avec le plus
grand som lornsgu’on deballe analyseur/detec
teur pour proteger le montuge du detecteur
S1 Pon doit deballer <e matene]l pour le ven
fier, et ensuwite le transporter au heu de travail,
IL EST NECESSAIRE de reemballer |'element
dans son emballage de carton et de remettre en
place tot te la mousse de remplissage

SITE SELECTION

WARNING DO NOT INSTALL THE ANA
LYZER ENCLOSURE WHERE THE PROBE
WILL BE DIRECTLY IMPACTED WITH STEAM
OR WATER FROM PROCESS CLEANING
OPERATIONS (EC SOOT BLOWER, SCRUB
BER)

AVERTISSEMENT L'INSTALLATION DE
L'ENCEINTE DE L’ANALYSEUR NE DOIT
PAS SE FAIRE DANS DES CONDITIONS
TELLES QUE LA SONDE SOIT EXPOSEE
A L’ARRIVEE DIRECTE DE VAPEUR OU
D'EAU PROCEDANT D’OPERATIONS DE NET
TOYAGE PRESCRITES PAR LE PROCEDE
(PAR EXEMPLE RAMONAGE, EPURATION
ETC )

NOTE Refer to Figure 3 for analyzer enclosure
mountings that demonstrate correct and incorrect
positioning of the intake end of thm probe The
probe intake should be at least two feet from a
bend 1in the duct to assure direction of gas flow
has stabilized Also, the protrusion line of the
probe should be perpendicular to or angled
away from the direction of flue gas flow and not
pomting upward This should assure that the
force of gas flow or the pull of gravity will not
help particles to lodge in the probe intake

NCORRECT NCORRECT
] ]

CORRECT NCORRECT
g ]
CORRECT CORRECT

2MN

FROM

DOWNWARD FLOW BENL UPWARU FLuW
N VERT CAL DUET j NDUCT N VERT CAL DUCT

L] -@
L) =] o

o ~L~)

f
—idn HOR ZONTAL FLOW N HOR ZONTAL DUCT |
-
NeaRR At
B7189

F GURE 3 Side Views of Analyzer Enc osure
Mountings Showing Correct and Incorrect Orien
tat on of Probe to Gas Flow and Duct
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SITE PREPARATION 6 Make certain coils are equally spaced

1 Determune sampling location and cut hole
mm duct wall for a 3 I D pipe mipple The duct
wall must be able to support the weight ot the
analyzer assembly (approx 30 pounds)

2 Mount 3” I D mpple s0 1t 1s perpendicular
to flue gas flow

3 Weld a 3" NPT x 6™ long pipe nipple to

the opening (See Drawing D3U4Y1.27 located
at the rear of the manual )

4 Mount a 3 150 b flange on the nipple,
holes aligned as shown 1n D3049122

5 Applications to 1500°F (816°C) Insulate
the outside of the nipple as shown in D3049122

EQUIPMENT INSTALLATION

As alyzer Endloswe Installation Fur Oud, Coal o1
Other_than Natural Gas Fired Processes with

Flue Gas Sample Point betow 1500°F (816°C)y

1 Wrap Teflon tape around the threads on
the probe. starting one thread tack from the
end (Starting one thread back will prevent
clogging later the tape itself will ease removal
of the probe after the unit has been mn service )

2 Remove and discard plug from 3/4™
mpple contaiming probe heater coil (see Parts
Drawing E65 30)

3 Insert the 1/4* NPT sample probe care
fully thru the center of the probe heater coul
and tighten threads into the manitold block

NOTE See Parts Drawing E65 30 9 for lengths
and temperature ranges of available probes
Standard length probes (high temperature probe
excepted) may be cut to shorter lengths in the
field

4 TInscrew, remove, and discard the 3/47
pipe nipple. holding the heater coil

S Carefully pull out end of the probe heater
cotl The heater should be stretched about 16 1n/
446 mm or long enough to go from analyzer
unit thru the duct wall and extend 6 in /152
mm 1nto the duct

(about 2 per inch)

CAUTION Do not leave any coils touching each
other

ATTENTION Ne permettez pas aux boudins
de se toucher

7 Put a molvbdenum disulphide compound
(such as Ncver Secz) on the threads of the 3/4”
support pipe (do not cover the first thread at
the end or 1t may clog the sampling system)

8 Shde the 3/4" support pipe over Lhe
probe and heater coils and tighten threads into
the mounting flange

NOTE The support pipe 1s 2 1n /5] mm shorter
than the sample probe If the sample probe has
been shortened, the support pipe must also
be cut and rethreaded

9 Install gasket on the 3™ 150 Ib flange

10 Shde filter assembly over the probe and
engage threads with those of the support pipe
When tightened the filter shield mwust be tacing
the direction of gas flow

11 Insert probe assembly thru hole 1n duct and
bolt analyzer flange to mating flange on duct
wall

NOTE If the probe length 1y greater than ¥ tt/
2 6 m some type of in duct support for the probe
must be devised A rod or angle ron tan be m
stalled honzontally to support the probe end
The probe would then be angled upward when
mserted, then rested on the rod when returned
to the hornzontal position and bolted to the
3" flange

Compressed Air Supply For Analyzer Enclosure

Oil, water or dirt 1in compressed air supply
will not damage the aspirator or sensor However,
the aspirator and manifold block may require
periodic cleanmg under these conditions

To assure rellability when the Oxygen Analy
zer 1s used 1n a control system. adherence to ISA
S7 3 1s recommended Dry air is required 1f the air
supply will be subjected to freezing temperatures
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SAS73 2 When starting up a cold Oxygen Analyzer
Secton 411 the asprrating arr used in pulling a gas sample
Outdoor msta at ons (where any part of the nstrument a r should not be turned on unti the analyzer mam
svnamu: ec:(‘:)osed :o.!haoutdoor almovwhele) fold block reaches proper operating temperature
The dew po nt at e pressure sha bs at esst 18°F (10°C) to prevent possible condensation of the flue gas
DeoW the m i mum oca fecorded amb ent temperaturc a the sample 1n the manifola block which can cause
pantste plugging of the sample passage Accordingly.
Secton42 PartceSze installation of the SPDT relay and solenoid valve
caircwat shown mm Figure 4 1s recommended for

sha I.',“i..‘?::(g‘,“,’;‘ :,f:.,z;,:‘" 1 thearstream atthe netrument automatic protection against this (These are not

supplied unless requested )
Secton 42 0O Content

The max mum tota o or hydrocarbon content exc us ve ot
noncondansab es sha be as cose to zero (0) W/W or V/V as NOTE The solenod and SPDT relay must be
poss b e and under no c rcumstances sha t exceed one (1) ppm mounted outside the analyzer enclosure as

W/W or V/V under norme operat ng cond T ons temperatures inside the enclosure will reach

500° to 600°F (260° to 315 5°C)
1 Connect a pressure reducing valve (Bailey

Pt No 1951029 3 or equivalent) into analyzer 3 Connect compressed air line to analyzer
air line to maintain the aspirator inlet pressure air supply tubing Gitem 17 of Parts Drawing
(Part not supphed unless requested ) E65 30) and set line pressure to 10 psig

B ock

Heater

Arayzer E~cusu v
Man fo d Ass'y

~ a/
/
- ¥

Thermo
/N Sw tch
\ -

TB4 Anavyzer Enc osure
Term na Strp

So eno d Va ve
Pt No 5313073AK11
To be mounted outs de
of enc osure

AN

N

)

Asp rator A ¢
4

SPDT Reay 118 V ac Co
Pt No P&B KU 5691
Contacts Rated @ 1 amp
To be protected and
mounted outs de

ana yzer enc osure

120 V ac

ATI60

FIGURE 4 Typca Analyzer Enc osure Heater/So eno d nter ock W ring
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Analyzer Enclosure Installation For Natural Gus
Fired Processes with Fluc Gases Void of Particu

late Matter and Gas Temperatures below 1500 F
(816°C) at Gas Sample Point

Perform the following steps

1 Apply a wrench to 3/4” hex of nozzle
(tem 11) and remove dirty gas nozzle assembly
from manifold assembly (22)

2 Using screwdriver with 3/8" wide blade
remove asprrator ventun (9) from mamiold
assembly

3 Using 3/16° allen wrench remove plug (7)
which covers channel holding onfice (10) Using
5/32" allen wrench remove onfice

manifold assembly channel from which onfice
was removed

5 Assemble clean gas nozzle components
(44,36, 34, and 12 on Drawing E65 30)

o Insert clean gas nozzle assembly into
manifold assembly aspirator channel and tighten
using 3/4” wrench on the hex of clean gas nozzle
(34)

7 Perform all the steps under “Analyzer
Enclosure Installation for Oil. Coal. or other than
Natural Gas Fired Processes ™

8 Perform instructions under “Compressed
Air Supply for Analyzer Enclosure™ with step 3
changed to read ** and set line pressure to

4 Using 3/4™ allen wrench install plug (7) in 7 psig ™
DuctWa S
3°'NPTx 6" LG \
Pipe N pple § /Rofrmtnw Br ck
1/16”
Ara yzer Hot Gases
Ene osure Nomma Max

Gasket *

2500°F/1371 C

36"/914 mm ——————————=]

A J

\ H gh Temp

Ceramic Type

EE I

¥nsu at on for

Heat Rad at on
Protection to

Keep Analyzer
Case Temperature
Be ow 200°F/93 C

*Kaowoo @ or equiva ent

i

a7192

F GURE 5

Recommended nsta at on for High Temperature App tcat ons of Oxygen
Ana yzer (above 1500°F/816°C)
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Aalyzer Endlosure Installat on tor Processes with
Fluc Gas Sanple Pomts above 1500°F (8IS C

and_below 2500 T ( 371 C)»  Refer to Fgure
5

NOTE Handle high temperatire probe care
tully as t1s made of ceranic ty pe matenal

1 Wrap Teflon tape around tie threads on
t1e neh temperature probe, starting o1e thread
back fron tie end to preve 1t o ogging

2 Uirserew 3147 5 pe npple covening heater
cotl (sec Parts Draw ng EoS 30) Cut off and
discard heater cot

5

3 lisert tiwe 47 NPT probe asse nbly and
careftly tura threads mto manifold block untl
tight

4 Install nsulating Kaowool board  gasket
o1 the 37 150 1h flange

S lisert probe asse nbly thru the 1ole n the
duct a1d bolt adly zer flange to mating flange on
cuet wa l

NOTE One to two tfeet of the lugh temperature
probe shotld protrude into the flue gas stream
Tis will leave at least one tcot of the probe
nside the retractory wall at a pomnt in the wall
with a masimt 1 temperature of 1500°F (510°C)
Suitable stamnless steel pipe and fittings may be
tsed to extend the probe from tus point to the
alyvzer enclosure If the ceramic probe should
breakh off 1t can be made usable by adding a
1/4 NPT mpple to the steel end of the probe
Tae wupple should be long enough to extend the
ceran ¢ end ot the probe nto the flue gases

o Pertorn instructions under “Compressed
Aur Supphy tor Aalvzer Enclosure™ modifying
step 3 to read ™ and set line pressure to 7
Py

Mounting ot Electronics Enclosure

NOTE Select a4 location tor the electronics
enclosure near the analvzer ¢nclosure but far
enough away trom the hot wall of the flue duct
to assure that the ambient temperature or radiant
heat ettect does not exceed 160°F (71°F) The
flexible condwit connecting the two enclosures
should be looped to permut removal and servic
ing of the analyzer enclosure without requiring
disconnection of conduit wiring If the electronics
enclosure must be positioned more than 8
(24 m) from analyzer enclosure. follow instruc
tions under “Remote Mounting of Electromics
Enclosure ™

1 Mount electronics enclosure at a distance
ot 8 (24 m) or less trom analvzer enclosure
(refer to Drawing D3049123 located at the rear
ot the manual)

? Connect flexible condwit to analyzer en
closure making coniections at GND #° and
TB? and TB4 (see Figures 6 and 7) NOTE
Verify that wires o twisted pair No 4 trom
flexible conduit are not connected These wires
mvolve circuits used n the Combustibles Analy
zer and should ve tied back

3 Reter to Figure 6 and use #14 wire to con
nect customer suppled ac power to electronics
enclosure as tollows

a Venly power supplv s turned off

b Connect white or neutral lead to TB1 S

¢ Connect black or hot lead to TBI 6

d Connect green or grounding lead to GND

NOTE Customer must nstall a fuse rated 10 A,
118 V ac 60 Hz, .n the power supply line to the
electronics enclosure

4 Connect the signal output wiring to TB 3
and TB-4 termunals of electronics enclosure
TB 3 1s positive with respect to TB 4

NOTE Maximum load which can be connected
to output terminals 15 625 ohms

Remote Mounting of Electronics  Enclosure

NOTE Mounting of the electronics enclosure
more than 100" (305 m) from the analvzer
enclosure is not recommended Adherence to
remote mounting wiring procedures 1s to assure
that ground circulating currents and noise on
signal lines are mimmimized The enclosure 15 not
intended to be mounted 1n a control room

I Mount ¢lectrenics enclosure at a suitable
distance trom analvzer enclosure (refer to Draw
ing D3049123)

2 Extend flexible conduit attached to elec
tronics enclosure and mark a suitable location
for installing a junction box similar to that shown
in Figure 7

NOTE The remote installation described 1s for
a typical nstallation
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ANALYZER UP TO 00 FT/305m UP TO 2FT/366m ELECTRON €S
ENCLOSURE ENCLOSURE
FLEX BLE EXTENSION SECT ON LONG ENOUGH TO REMOVE
ANALYZER FROM STACK W THOUT D SCONNECT NG
/ WIR NG
—+COUPL NG RGD SECTON
TERM NAL | | m| —
BOX 7
k”\/“ P
r N FLEX BLE OR R G D
8 FLEXIBLE EXTENS ON
NDU T OF A 2FT /3 66m STANDARD
e 3 T84 MAGNET C TYPE FLEX BLE CONDUT
2 s56llve o9 JUNCT ON
GND BOX
*2
L°F I
QA
N THERMOCOUPLE 5
S ®
PR NO POWER SUPPLY
2 3
\ 4 PRE W REN
(R =" PRNO 3 SENSOR S.GNA
3 NS > SN 5 ELECTRON CS
~ 3 R
PR NO > HEATER SUPPLY NCLOSURE
a 7
a PR NO 4
. (T ED BACK}
// 2
e -
EACH SET OF w RES MUST BE TW STED 8 9
ITEM PART NO IDENTIF CATION ITEM PART NO IDENTIFICATION
1 R2041.0035 18 AWG W RE FOR 600 V 200°C/ 5 R2041.0040 =18 AWG GROUND W RE GREEN TEFLON
94 F RED TEFLON NSULAT ON NSULAT GN, 1 LENGTH REQD
2 LENGTHS REQD 6 R2124.0010 FLEX BLE CONDU T 1/2°
2 R20411775 #22 AWG 2 CONDUCTORS TEFLON or
NSULAT ON ON RED ONE BLACK ° R21240015 FLEX BLE CONDU T 3/4
FOR 600 V, 200°C 94°F PA R COVERED 7 194155343 CONNECTOR FOR 1/2 FLEX BLE CONDU T
W TH WOVEN SH ELD AND OUTER 2 REQD
BLACK TEFLON JACKET 1 ASSY REQD 1941553A5 CONNECTOR FOR 1/4° FLEX BLE CONDU T,
2 REQD
3 R20410030 18 AWG W RE,WH TE TEFLON NSULA 8 R90230160 TUB NG NSULAT ON FOR DRA NW RE, 12
T ON FOR 600 V 200°C/94°F 1 LENGTH N REQD
REQD 1941399A2 SOLDERLESS TERM NALS FOR #18 TO #22
R2041.0010 18 AWG W RE, BLACK TEFLON NSULA AWG, 18 R QD
T ON FOR 800 V 200°C 1 LENGTH REQD
4 RIRA00208 CHROMEL/ALUM L #20 AWG,2 T/C CON
DUCTORS, TEFLON NSULAT ON (1 RED
1 YELLOW) FOR TEMP to 200°F/94°C,
2ND LAYER OF NSULAT ON ONPA R
BARE COPPER DRA N W RE ALUM NUM
FO L SH ELD NG OVERALL NSULAT NG
JACKET 1 ASSY REQD
B3051262C

FIGURE 7

Wir ng Diagram and Mater a s List for Remote Mount ng of E ectron cs Enc osure
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3 Using winmg matenals speaified in Figure
7 equipment hst. fabricate an exiension conduit
contaiung sphce free wires which will connect
the junction box and the analyzer enclosure
Materials required may be obtamed locally or
ordered from Bailey Controls Company Exten
sion condurt may be all flexible or part rigid
and part flexible as shown n Figure 7 The
flexible section of the extension should connect
to the analyzer enclosure and be long enough to
permut removal of analyzer from duct wall with
out disconnecting conduit wires It 1s recom
mended that a magnetic type of conduit be used

4 Connect extension conduit to analyzer
enclosure by performmg step twe of “Mounting
of Electronics Enclosure™

5 Connect customer ac power and the sig
nal outputs to the electromnics enclosure by
respectively performing step 3 and step 4 of
“Mounting of Electronics Enclosure”

6 Reter to Figure 6 and connect extension
conduit to standard 12 ft /3 66 mflexibleconduit
at the junction box atter notmg the tollowing
wiring details

a Shields of extension condwit twisted pairs
ending i the junction box are tied to common
(termunal 9 which 1s also used to connect green
wires) Shields of the extension conduit twisted
pairs at the analyzer enclosure are left floating

b Installation of thermocouple wires jomned
at the junction box 1s stripped back 3/4th of an
mnch and wire ends are formed into loops Respec
tive loops of wires to be extended are then joined
under one terminal screw to eliminate secondary
thermocouple wire junctions

¢ Wires of twisted par No 4 are tied back
and not extended as circuitry snvolved 15 used
only in Combustibles Analtyzer apphications

START UP AND OPERATION

START UP

Before starting up new or moditied Oxygen
Analyzer systems. perform the following instal
lation check

1 Venty analyzer probe 1s mounted per
pendicular to flue gas stream and 1s not located
near a soot blower or damper

2 Venty wiring shields are tred to earth
ground at only one point

3 Venfy that % 02 mdicatdr or rccorder
has been calibrated and has had 1ts earth ground
lifted

4 Venfy 420 mA output from analyzer
enclosure to indicator or recorder has been
checked for continuity

NOTE It 1s normal for 2 O} readings to be lower
than corresponding readings for similar cond1
tions which have been read with the use of a
portable O2 analyzer (see “Bailley Type OJ
Results Compared with other Methods of O2
Analysis™ 1n this section)

OPERATION

1 Turn power on and allow manifold block a
two-hour warm up pertod This will eliminate
conditions which cause clogging of the sample
passages In about 20 minutes, the top of the
sensor should be a dull orange color (which can
be seen mn the mirror on top of the furnace)
The sensor temperatate will be 1500° (816°C)
at this time

WARNING ANALYZER ENCLOSURE SUR
FACE TEMPERATURE MAY EXCEED 110°F/
43°C. ANALYZER FURNACE ASSEMBLY
SURFACE TEMPERATURE MAY EXCEED
440°F/227°C USE PROTECTIVE HAND COV
ERING WHEN SERVICING THIS EQUIPMENT

AVERTISSEMENT LA TEMPERATURE A LA
SURFACE DE L'ENCEINTE DE LANALY
SEUR PEUT DEPASSER 110° FAHRENHEIT
(43° CENTIGRADE), LA TEMPERATURE A
LA SURFACE DU FOYER DE L'ANALYSEUR
PEUT DEPASSER +40° FAHRENHEIT (°27°
CENTIGRADE) AYEZ LES MAINS COU
VERTES DE GANTS DE PROTECTION
LORSQUE VOUS FAITES L’FNTRETIEN DE
CE MATERIEL
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[t 185 1mportant to monstor the te nperature
nse of the furnace during startup The mV
output ot the T/C can be measured bv placing
a voltmeter across the T/C or termunals 9 & 10
in the analvzer or ternunals 1 & 2 m the elec
tronic terminal box or FL 1 and FL " 1n the elec
tronic enclosure The temperature rnise of the
furnace 15 appron 100°F/min Do not allow the
turiace temperatire to exceed 1550°F  remove
power 1f turnace temperature starts to exceed
1550°F If tempcerature 1s not correct readjust
temperature set pomnt R114 on PCB | (reter to
“Block Thermostat Replacement and Adjust
nent™ 11 the “Fault Isolatioi and Repair™
section)

T/C Output
mV (Chromel Alumel)
« 1500°F/816°C

Co d Reference
Juaction 'F/ C

0°F¢ 1787°C) Mo
32°F(0°C) 339
40°F 14 4°C) 337
50 F(10 O) 335
60"F (156 C) LRI
70 F(21 1°C) 33 |
75°F (23 9°C) 29
80°F (26 7°C) 328
90" F (37 2"C) 326
100°F (378 C) 324
1HOF 23 O) 322
120 F39°C) 320
130 F(84°C) 317
140°F (60°C) 315
150°F (66°C) 312

NOTE All T,;C connecting wires must be under
tie samce screw head Crimped lugs must not be
Used

> Tirn on ar supply and adjust pressure
leve to tiat requ red tor your type of nstalla
ton

1 The ana yzer output should now respond
to laiges 1 hue air ratio and should show the
expected O3 reading It response 1s otherwise,
review “Bailey Type OJ Results Compared with
other Methods ot O~ Analysis™ which tollows
It prob em still persists reter to “‘Fault Isolation
and Repair™ section

NOTE The power to the seisor heater, block
1eater and probe heater should be on, even
when the process 1s shut down Repeated cooling
dow1 of heater to ambient temperature has the
eftect of srortenmg 1ts lite

Bailey Type OJ Results Compared with other
Methods of O~ Analysis

Oxygen values shown by the OJ may appear
ditterent than those obtained by other methods
These reported differences are real. but can be
easily explained with the intormation provided
here

The most frequent application of the OJ
Analyzer 1s to provide a measure of excess air in
a combustion process, based on total ovvgen
content 1n flue gas emssions The OJ continu
ously extracts a portion ot flue gas and analyzes
it for total O2 content without conditroning
These results then represent a true *as fired™
value on a total volume percentage basis for that
combustion process (assuming complete com
bustion)

Other analysis methods condition the sample
by cooling it to ambient temperature In so domg
the sample temperature 1s lowered below the dew
point of the water vapor present as a normal
product of combustion Somne water vapor s
condensed out of the sample As the remainder
of the sample 15 analyzed the percentage volu ne
of O3 s seen as higher than existed 1n the onginal
sample since the same level of O2 content would
in tact represent a greater portion ot the tota
sample with the water vapor removed

) WATER
/ VAPOR
REMOVED
100%— -~
WATER /’ e
VAPOR -
-
p
REMA N NG
CARBON |WATER VAPOR__ —
D OX DE -
-— - -
OXYGEN e
J—
—
N TROGEN
‘WET "BAS S DRY“ BAS S
A7248

F GURE 8 Typca Anayssof Gases Produced as
Products of Combustion
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Graphically, (Figure 8) 1t can be seen that 1f
we remove most of a3 major component of a mix
ture of gases the percentage by volume repre
sented by the remaiming compcnents must n
crease proportionately to make up the total
1007 of the mixture Essentially this is the dif
ference between the two methods of analysis

Some evamples of methods tius altering the
sample nclude the traditional Orsat and other
portabie apparatus as well as Bailey’s older OA
Analyzer and simiar instruments such as Hays,
L&N and Taylor paramagnetic types Bechman
polarographic, Teledyne and others using a water
washed sample conditioning system

The terminelogy applied to the two sampling
techniques can be confusing The above dew
pomnt method (¢, Baley O 15 reterred to as
“wet basts™. meaning that the sample’s water
content (m vapor form) s included m the total
volume The bhelow dew point method (1e
Orsat) 1s referred to as “dry basis™, meaning that
some of the water has been condensed out The
possible  contusion arises because the “dry”
method may use water i the sample handling
mechanism and results in water being eatracted
from the sample

By using the chart provided (Figure 9) a value
obtained bv one analysis method can be corre
lated with that expected from the other method
Note that the differences will vary with the fuel
being used In a natural gas fired system, the
hydrogen present in the fuel creates 15 20%
water vapor dunng the combustion process
This amount 1s significant enoug1 to change the
oxygen readmgs between the wet and dry samp
ling systems by about 328% O> In a methane

10 -
9
Z 3
& B TUM NOUS
Z, COAL 4
2 - / |
2
4
6 +
§ NO 6 FUEL OIL
3 (BUNKER C)
5
z
% y [
P A [
« / NATURAL GAS
e 74
23 /4
@ / % OXYGEN
82|
o«
o /
[
E
0

1 2 3 4 5 6 7 8 9 10
DRY PROCESS { ‘ORSAT' OR “HEAT PROVER ‘' AT 20°C (68 F)
A7249

F GURE 9 Compar son Chart for % Op

Measurement by Oxygen Ana yzers

gas fired process the difference in readings is
about 033% 032, due to the lower amount of
hydrogen present 1n the fuel In an oil fired pro
cess the difference 1s about 0 11% O and 1n a
coal fired process the difference 1s insignificant.

More precise and complete calculations can
be made, taking mto account such factors ay
mosture content in the ambient air, temperature
of the “dry™ samplinz system, and so on For
tvpical applications. however, such precision 1s
seldom necessary on a routine basis. and results
as determined by the provided graphs will be ade
quate

MAINTENANCE

Mamntenance of the Oxygen Analvzer 1s
generally imited to periodic checks of the sample
system or sensor cell replacement A clean tilter
or sampling svstem will usually keep the analy
zer unit 1n good operating condition

PERIODIC MAINTENANCE

It 15 recommended that a calibration check
be run every month It 2 decredsse 11 response 1s
noted the entire sample svste 1 should be cleaned
(see “Sample System Manitold Biwk Cleaning”
in the “Fault Isolation and Repair™ section)

CALIBRATION CHECKS
Calibration Check with_Test Gas

This calibration check assumes that the sensor
temperature control and output amphfier are
operating properly It not. refer to the “'Fault
Isolation and Repair™ sectton 1n this Product
Instruction It also assumes that the 4 20 mA
output 18 being observed on an indicator or re
corder reading O2 directly
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A ditference will be noted when the output
from the Type OJ Oxygen Analyzer which
indicates on the wet basis, 18 comapred with an
Orsat or other analyzers which indicate on the
dry basis (e g . Bailey's OA, OE or OH or com
petitive model) For an eaplanation of this dif
ference and the % O2 reading varations when
different tuels are used, refer to *‘Bailey Type
OJ Results Compared with Other Methods of
O2 Analysis™ in the “Operation” section

Ballev Controls Company strongly recom
mends that tie Osygen Analyzer, Type OJ, be
checked aganst certsfied gas cy inders purchased
with an gccuracy ot 0 1 The analysis of these
certified gases 1s indicated on the tag

NOTE 1t s recommended also that two cylinders
of test gas be used 4 zero test gas cylinder with
an O> value between 0 17 and 30 of span. and
a span test gas cylinder with an O2 value between
707 and 957 of span It only one gas 1s used, 1t
should have a value close to that normally occur
ring in the process gas stream

Zero and span test gages can be obtaned
which are within *0 1 O3 of the nomnal values
ordered For example

Nominal Value  Actual Value

Zero Gas 12%202m N2 11tol 3%
O21n N3
Span Gas 807 0O inN2» 85t08 7%

O21n N2

WARNING BAILEY HEAT PROVER™ TEST
GAS BOTTLES CONTAIN O2 AND COMBUS
TIBLES USING THESE CYLINDERS WILL
PRODUCE A FALSE O2 READING LOWER
THAN ACTUAL VALUE

AVERTISSEMENT LES BOUTEILLES DE GAZ
DE LA MARQUE DEPOSEF BAILEY HEAT
PROVER, POUR LES ESSAIS ET VERIFI
CATIONS, CONTIENNENT DE L'OXYGENE
(02y ET DES MATIERES COMBUSTIBLES
SI L'ON EMPLOIE CES CYLINDRES, LE
RESULTANT PORTANT SUR LE TENEUR EN
OXYGENE EST ERRONE, ET PLUS FAIBLE
QUE LA VALEUR REELLE

Calibration of the Oxygen Analyzer, Type OJ.
15 checked by applying test gases of known
concentration The test gases are applicd thru the
shut off valve at the side of the manifold block
At the same time, the aspirator air supply must be
shut off

The preterred method 15 to use a Flowmeter
(Rotameter 10 CFH tull scale) in the test gas
line ahead of the check valve and after the pres
sure reducing vdlve on the calibrating test gas
cylinder Adjust the pressure regulator to mamn
tain a test gas flow rate ot 4 6 CFH

1 Apply the zero test gas and, 1f necessary.
adjust the min pot (R224) to make the readout
correspond to the te<t gas value

2 Apply the span test gas and adpust the max

pot (R216) until the readout equals the known
test gas value

3 Repeat steps 1 and 2 unti the indicated
value agrees with the test gas values

When the load resistor has a value of 500
ohms, the following zquation can be used

%01 125Ep 250
Where Eg  Output (V dc)
% O3 Cylinder Tag Value

Rearranging,

%03 +250
Eo " 71as

Use this equation to determine what the out
put (Ep) should be for the zero and span gas

4 Apply the zero gas and adjust the min pot
(R224) to the known test gas value

S Apply the span gas and adjust the max pot
(R216) to the known test gas value

6 Repeat steps 1 and 2 untl the indicated
value agrees with the test gas value

Changing Range Calibration of Linear Converter

The Onxygen Analyzer produces a hnear
output in proportion to the oxygen concentra
tion The standard range calibrated by the factory
150 10% 0>
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Other possible ranges are
0102
027%02
05702
025702
(field calibrated)

The sensor millivolt output of the destred range
can be determined from Figure 10 If the range 18
to be changed, substitute new values for those
given 1n the following example

CAUTION When the apparatus i1s connected to
its supply termnunals may be live and the open
ings ot parts or removal of covers (except those
to which access can be gained by hand) 15 likely
to exposc hive parts

Any adjustment, maintenance and repair of
the opened apparatus with power on should be
carmned out only by a skilled person who 15 aware
of the hazard mvolved

ATTENTION Lorsque ['appareil est .onnecte
a sa source d’alimentation les bomes peuvent
se trouver sous tension, et st I’'on ouvre certaines
pieces ou enleve certamns couvercles. on risque
d’exposer des elements en charge

Toute reglage, entretient et reparation de
I’appareillage. lorsque  celutct  se  trouve
ouvert et sous tension, doit etre confie unique
ment a une personne specialisee en la matiere
et connaissant bien les 1isques de I'operation

1 Turn power ott

2 Remove the two leads labeled “‘semsor”
at crcurt board (PCBI1 (wht/brn 15 positive
pin 3)

.. 3 Comnect positive termmnal of a millivoit
supply to the negative termunal (and negative
ot supply to positive pin 3 on the board) Set
for 120 nulhvolts

100 —
80 THE MOD FIED NERNST EQUAT ON
60 . P
50 Eg{MV)=k fn ) +Kp
40 IWHERE £ SENSOR CELL OUTPUT N MV
30 A K THE CONSTANT 22 7 MV
20 Kz THE CONSTANT O MV
P = PRESS SAMPLE 0, N CELL
N P, = PRESS REF O, OUTS DE CELL
0 e
a0 P
&0 Es® Kz WHEN 5
g %0
§ 40 Eg* 20MV WHEN P =0 % 0, —
30 T T
E 2
E 5
° ||
o8t —
Qe ]
05 -
04 n = 41 - +—1—
03 1
02
et \
ol R — A > T T t t
+0 o o 2c 30 40 -50 -60 70 -BO -0 00 5} 20 30

M LL VOLT OUTPUT OF SENSOR CELL

B3045976€

F CURE 10 Typca Sensor Ce

Output Curve
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4 Connect voltmeter to output terminals 3
and 4 atter a S00 ohm resistor has been con
nected across the output terminals Termunal 3
1s positive with respect to 4

5 Turn power on and reter to Table A to
obtain voltage values for the selected range

This example s tor a range of 0 to 1077

Qutput
e On Input (For 4 500 ohm load)
o1 120 mV 208 Vde(+0SV)
507 A4 mV 600V dc(+05V)
10 077 1S7mV 1000V de(+r05V)

6 With the supply at 120 mulhivolts, set the
output to 2 U8 volts by adjusting the 4 mA Ady
(Pot R224 on amp PC board)

7 Sct the nput supply to 157 nullivolts
Set the output to 1000 volts by adjusting the
20 mA coarse Ad) (pot R220)

8 Set nput signal to 314 mllivolts Set
output to 6000 volts by adjusting the 12 mA
mid Adj (pot R703)

9 Repeat steps 6 through & until all output
readings are within S0 mA ot thewr respective
values

NOTE The Y0 mA fine Ady (R216) should be
used when trimming the 10 volt point the second
time

10 Turn power otf

11 Disconnect potentiometer leads and re
connect the sensor leads (wht/brn to the positive
terminal and the gray lead to the negative ter
nunal}

Page 19
TABLE A
CALIBRATION CHART FOR LINEAR QUTPUT
Output*
Input 1-6 Vdc 210V dc
Range mV 2502 Load 5002 Load %02
01%
120 1 140 280 01
836 300 600 05
679 5 00 10 00 10
02%
1201 120 240 01
679 300 600 10
622 5 00 1000 20
05%
1201 108 216 01
472 300 600 25
314 500 10 00 50
Loy
010% AN -y
1201 104 208 01
314 300 6 00 50
157 500 1000 100
020 9% (Ambent Ar)
1201 102 204 01
148 300 6 00 1045
+ 10 500 10 00 209
025%
1201 1015 203 01
107 300 6 00 125
+ 51 500 10 00 250

*Load 500 ohm for 2 10 V dc output
Load 250 ohm for 1 5V dc output
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FAULT ISOLATION AND REPAIR

This section ncludes (1) a quick reference
fault 1solation chart (Table B) (2) fault 1solation
and repair mstructions (3) component replace
ment instructions and (4) a schematic of the
Oxygen Analyzer (Figure 11) Procedures which
are located 1n other sections and are found
usetul 1n the fault isolation and repair processes
are included 1n that process by vross reference
Test pomnt references used 1 fault 1solation
and repair nstructions reter to test pomts 1n
Figure 6 (Oxvgen Analyzer Wiring Diagram)

FAULT ISOLATION

WARNING  ANALYZER ENCLOSURE SUR
FACE TEMPE RATURE MAY EXCEED 110°F/
43°C, ANALYZER FURNACE ASSEMBLY
SLRFACE TEMPERATURE MAY EXCEED
440°F/2°7°C USE PROTECTIVIF HAND COV
ERING WHEN SERVICING THIS EQUIPMENT

AVERTISSEMENT LA TEMPERATURE A LA
SURFACE DE L'ENCEINTE DE L'ANALY
SEUR PEUT DEPASSER 110° FAHRENHEIT
(43 CENTIGRADE) LA TEMPERATURE A
LA SURFACE DU FOYER DE L'’ANALYSEUR
PEUT DEPASSER 440° FAHRENHEIT (227°
CENTIGRADE) AYEZ LES MAINS COU
VERTES DE GANTS DE PROTECTION
LORSQUE VOUS FAITES L'ENTRETIEN DE
CE MATERIEL

CAUTION When the apparatus 1s connceted to
its power supply, fermnals may be live and the
opemngs of parts or removal ot covers 15 hkely to
expose live parts

Any adjustment  maimntenance and repair ot
the opened apparatus under voltage should
be carmed out only by a skilled person who 1s
aware ot the hazard mvolved

ATTENTION Lorsque 1apparell est connecte
a sa source d’alimentation, les bornes peuvent
se trouver sous tension et sil'on ouvre certamnes
preces ou evleve certulnd couseraes (sauf ceux
que l'on peut dtteindre tacilement a la mam)
on nisque dexposer des elements e t charge

Toute reglage, entretient ot reparation de
I'apparcillage, lorsque celuict se trouve ouvert
et sous tension doit etre confie uniquement a
une personne sepciahsee en la matiere et con
naissant bien les risques de 'operation

CAUTION To prevent clogging problens en
sure that all traces ot Teflon tape are removed
from threads when fittings are removed When
applving tape. start the wrap one thread back
trom the end of the pipe to prevent shreds of
tape from entering the flowing stream

ATTENTION  Pour ewviter tout obstruction.
on doit s'assurer d'avarr ehmine les momndres
fraces de ruban Teglon pouvant se trouver sur
les filetages lorsque 1'on enleve les accessoires
de  tuyautenie  Au moment de application
enroulez fe ruban en commencant a un pas de
distance de D'extremite du tuvau on evite amst
dintroduire  des morceaun de ruban dans le
cotrant

Teflon tape should be used to seal fittings
screwed into manifold block and to prevent gall
ing of manifold block threads

NOTE Al fault 1solatton 15 pertormed with
the Osygen Analvzer energized unless 1oted
otherwise

| Match trouble symptoms of Oxygen
Analyzer to those i the trouble column of the
Quick Reference Fault Isolation Chart (Table
B) and read across the chart to determune the
remedy

2 If the trouble sympto n 1s other than those
tisted iy the chart Tl 1t to a phys "l we ton ot
the Oxygen Analvzer and pertorm those compo
nent tault solatton and repair procedures in the
following subsections that are appropnate

Furnace and Senser Fault Iholation

1 Check tor an oraige red glow ot the sensor
thru the murror above the exhaust hole m the
top of the turnace assembly An orange glow
aives a rough indication that the sensor te npera
ture 1s near 1500°F/816°C It the sensor pro
duces an orange glow go to step b If not pro
ceed with step 2

2 If fumace 1 moperative, check mamn cr

ctut breakers

3 Check 107 to 130 V ac power supply to
terminals 7 and 8 of the Analyzer terminal block
TB4 tsamu as terminals S and 6 at TB1)
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TABLE B

QU CK REFERENCE FAULT SOLAT ON CHART

Trouble

A Oxygen eve shown
by the recorder or
nd cator does not
agree w th expected
process O eve or
portab e 02 ana yzer

B No 4 20 mA output
from e ectron cs

Paoss ble Fault

1 Recorder or nd catot
s notca brated

Recorder 0 nd cator
4 20 mA nput s
reversed

Actua process 02
may be d fferent
from that expected

[N

w

4 Ambentar snot
c rcu at ng to sensor

5 System has ea th
ground at 2 or more
po nts

6 OJw gvea ower
02 read ng than a
portab e ana yzer

1 No power

2 Sensor broken or
cozted w th a f ue
gas res due

w

Senso furnace not
up to temperature

Test

D sconnect OJ nput
and rep ace w th an
ad ustab e 4 20 mA
or 1 6V dc source
Remove 1puts
Recorder shou d

dr ve toward zero
Put test gas nto OJ
to check ts output
vs O2 n test gas

nspect end of refe ence
artubetove fythat t s
open

Remove a earth grounds
from recorder or nd cator
and from the sh e d for the
tw sted pa r of sgna wres
from the contro er or other
dev ces n the system The
nd cator or recorder w
change O3 va ue as ground:-
are sted

Refer to ““Ba ey Type OJ
Kesu ts Compared w th
other Methods of 02
Anayss ' {pa t of *Start
up and Operat on sect on

Check for presence of powe
nfedconnectontoeec
tron cs enc osure and/or
check for b own fuse on

e ectron cs board of e ec
tron cs enc osure

Refer to test n Se1sor
Broken or Coated w th
Res due Faut soaton’

A red g ow shou d appear
n m rror on top of the
furnace and furnace

shou d have a res stance

va ue of about 54 4 +27
ohms at room temperature

Remedy

Ca brate the recorde
or nd cator

Reverse nput eads

f4 20 mA output
does not read correct
va ue see ““Ca brat on
Check w th Test Gas"’
n ‘Ma ntenance”
secton f420mA
output s correct for
test gas va ues check
the process for ar eaks
thru nspect o1 ports,
ar reg sters or unused
burne s, etc

Remove poss b e b ock
age at end of tube { e ta ure
to remove p ast ¢ end

cap

Make earth ground at one

p ace preferab y at 0) e ec

tron cs enc osu e (Refer to
F gure 6 w r ng d agram)

Compensate for the fact that
the “ype OJ Ana yzer uses a
““‘wet “bas s forana yss

Rep ace b own fuse n customer’s
power ne Rep ace b own fuse
{F1) n ana yzer enc osure
junct on box
Ver fy power supp y

nes ma n power sw tch

s "ON"
Rep ace b oken sensor or ¢ ean
res due from sensor

fred gow s absent,see Possbe
Faut No 1of Troube B Rep ace
for b own fuse {F2) on e ectron cs
enc osure board

f furnace res stance s not c ose
to 54 4 +2 7 ohms at room
temperature, rep ace t




TTTTEGS 30
P 11 Bailey Controls Company
Age o Balxocks WIEOX 2 MCDermon Company
TABLE B (Cont.)
Trouble Possible Fault Test Remedy
C  Recorder or nd cator 1 Recarder or nd cator Check damp ng adjust Adjust dampen ngaut ot crcu t

s s ow to respond to
changes n process
fue /arrato

dampenngcrout s
caus ng de ay

2 Samp e transport
system sparta y
p ugged

D Ana yzer has been 1 Refe toPossbe Faut
operat ng sat sfactor y No 1cf TroubeC
but s now s ow to
respond to changes n 2 Sensor s coated w th
process fue /ar rat o f ue cas res due
changes

ment

Remove nspect on p ug

w th asp rator on at

norma pressure nspect
samp e passage for depos ts

C ean out samp e passage per
“Samp e System Man fo d
B ock C ean ng”

Refer to *‘Sensor Broken
or Coated w th Res due
Faut soaton’

4 If the voltage 1s zero. disconnect power to
the electronis enclosure (terminals 5 and 6 at
TBI

S Check tor open fuse F1

WARNING IF FUSE F1 IS OPEN THEN
CHECK THE SILICON CONTROLLED RECTI
FIER Q107 AND CR113? FOR A SHORT OR
OPEN THESE COMPONENTS MUST BE
CHECKED OTHERWISE DAMAGE MAY RE
SUIT TO TEMPERATURE CONTROLLER

AVERTISSEMENT SiI LE FUSIBLE FI] SE
TROUVE EN CIRCUIT OUVERT., ON DOIT
VERIFIER SI LE REDRESSEUR AU SILICIUM
(Q107 FT CR113), A UNE COUPURE OU UN
COURT-CIRCUIT CES PIECES DOIVENT
ETRE SOIGNEUSEMENT VERIFIEES, SINON
ON RISQUE DE CAUSER DES DEGATS AU
CONTROLEUR DE TEMPERATURE

6 1t turnace 1s still inoperative, check turnace
coill lor continuity as tollows Disconnect power
to Analyzer Disconncct the heatar leads 7 and 8
at the pnated circuit board (FCBI) Connect
oltmmeter across the heater leads Correct furnace
cotl resistance 1s 30 +5 ohms It turnace coil 1s
open, replace enure furndace dassembly It coil
res stance 1s correct. proceed with the next step

7 Chedk sensor thermocoupl: tor continuity
as follows Disconnect leads 1 and 2 for thermo
couple on PCBI. connect o1n meter across the
eads Correct thermocot ple resistance 15 § to
10 ohms 1t thermocouple 15 open replace ther
mocouple

8 Check exact sensor temperature (1500
+2°F/81lo +1°C) by vonnecting de DVM across
thermocouple leads at terminals | and 2 of PCBI
A reading of 329 mV @ 75°F/24"C indicates
a correct sensor temperature (see “Operation™,
m “Start up and Operation ~section)

9 Check cahibration of temperature control
as described under “*Circuit Board Replacement™

Occassionally, 1n a clean gas system a process
load increases and the unit will read a high O3 or
will lack response to oad changes This may be
caused by high velocity process gases flowing
across the end of the sample probe, this creates a
vacuum, overpowering the aspirator and reversing
the flow thru the analyzer Any of the following
may correct the problem

1 Clean aspirator

2 Increase aspirator air supply pressure (not
to exceed 10 psi/69 0 kPa)

3 Install an exhaust tube by cutting a plece
ot 1/4” schedule 40 pipe shorter than the probe
by 47 6" and mnstall ng t i the mamtold block
exhaust hole (Exhaust tube required for clean
gas aspirator only )

Sensor Operation Fault Isolation Using Test Gas

1 Connect a 10 SCFH rotameter to the
“Test Gas™ tubing inlet (reter to D20491°2)

2 Adyust the flow thru the rotameter to S
CFH after turming off the ar supply to the
aspirator
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COMPONENT NO DESCR PT ON
/100 RES STOR 4K BW 1%
‘R 01 R10” MATCHED RES STOR
1— R 05 R104 AES STOR 75K 12W 15 F LM
A 0E R108 RES STOR 267K 1 "W 1% F LM
R 06 R107 RES STOR 232K 1/2W % F LM
n 0o RES STUR 7507 3W 1% WW
a1 0 RES STOR SPOOL 7 7712
R 11 R222 AES STOR 490k 3W 1% WW
R} 2 R203 TR MMER POT 2Kk F LM
R113 RES STOR 34 3W s WW
Ji R113 TR MMER POT 105t F LM
HT 9 R115 RE> STOR 6 T9K 3W 1% Ww
T K116 R0 R™U1 RES STOR 1K /"W 5% CUMP
——<p /117 RES STOH 108 3W 13 WW
R118 RES STOR MEG 1 2W 5% CCMP
R 9 RES ST7 R IO MEG 1/2W 1% F LM
[ R "0 TR MNER POT 20K F LM
R121 REs WTOR 7k 2W 1% F LM
A122 RES STOR 47K /2W 5% COMP
R 23 RES STOR ™20 2W &° COMP
R124 RES STOR 2K 1 7W 5% COMP
R/"0Z R705 RM0G RES STOR 51K 1 7W 5° ©IMP
18 vAC Az04 RES STOR 15k 3W % WW
bohz K207 RT3 RES STOR Ok 3W ° WW
R208 RE STOR 243K 3W " WW
RZ09 RES 5TOR 50K 1/°W 5° COMP
R210 A72L R225 HES STOR 2495 30 1% WW
a2t RES STOR 100¥ 12W .« F LM
R212 RES STOR 13012 3W 1% Ww
A2 4 RESSTLR & IW ° WW
R715 RES STOR 15K 1/2W 1% F LM
R7 & R220 R27a TR MMER POT K F LM
T R217 RESSTTREDAF "W 1% F LM
R218 RES STOR b 19K 3W 1% WW
R219 RES STOR 200K 1/2W 1% F iM
R223 RES STOR 4 87F W 1% WW
RV1 RES STOR VAR ABLE VOLTAGE
f'\ TI00 PULSE TRAMS
1 6RA e s C OPER AMPL LM308AH
u of C QPER AMPL uAT41C
U203 © TEMP CONT uA726C
3 c100 ELECT LAP 33MFD 70V DC
v €101 €102 ELECT CAP 150 MFQ SOV DC
€103 €203 L206 M CA CAP Jp 5% 500VDC
c108 €200 M1LAR CAP 047 MFD 100V DC
€106 €106 C 08
g;g‘;’ Sho2 cane CERAM C LAP O1MFD 200V D ©
C206 €207 ©208
cro7 50L D TANT CAP 720 MFD 10V D C
CR100 THRU CR16 POWER D COE 1N5395
& CR113
CR"07 ZENER D COE 30268
CRID8 CR108 ZENER D ODE N753A
CR110 ZENER D JDE N825
CR111 CR112 CR114 LOG CD ODE N4148
E9 E 0 M N ATURE TERM NAL
nen TEST JACK WH TE
11 THRU J30 # N RECEPTACLE
12 THAU 124
P1THARU P10 CONNECTOR P N
P12 THAU P24
Q100 0201 TRANS STOR NPN 2N3054
Q101 Q104 AES STOR MATCHED F € T
Q102 Q200 TRANS STOR 2N2102
Q103 S L CON TRANS STOR 2N4036
Q105 S L CON FRANS STOR 2N3740
Q106 TRANS STOR ZN16718
f Q107 S L CON CONTROLLED RECT F €R
N3174
F1 FUSE 8 AMP 250 v
F2 FUSE 2 AMP 250 V
FL1 THRU FLIO FLTER P TYPE 1K
—— HRY HEATER ASSY 1947132A1
52 HR2 HEATER ASSY 13468591
HR3 HEATER ASSY 1346864A1
MT1 SENSOR ASSY
U101 U200 s2 THERMOSTAT
HR »F U203 T TRANSFORMER 118V A C 60 Hz
81 TERM NAL BLOCK 194956410
) U101 U200 TB3 TBA TERM NAL BLOCK 194152910
l F U203 TC2 THERMOCOUPLE
@101 R102 G104 A101 EACH CONS ST OF 2N4093 FET AND
MATCHED RES STOR 1942189A0)
DB8052287C

F GURE 11 Oxygen Ana yzer Schematic
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3 The sensor millivolt output signal should
agree with the values shown in Figure 10

If cabbration cannot be  obtamed when
pertorming * Calibration Chech with Test Gas™

I Recheck tor proper test gas flow

Y Measure sensor thermacouple ottput to
contirm 1500°F/816°C te nperature

3 Have bottle of test gas c¢ieched by local
aboratory

It cell outpl t voltage s incorrect

Cliech furnace temperature by connecting
a du DVM ucross thermovcouple leads at termunals
1 u1id " ot PCBl A reading of 329 mV « 75 F/
24°C indicates correct sensor temperature

® Check each termunal to ground with
ohmmeter to be certdain sensor cell 1s not shorted
Resistance should be 10 Kk ohms or greater

Sensor Broken or Coated with Restdue  Fault
Isolation

I Remove analvzer enclosure 11spection port
plug turn on aspirator air and cieck for positive
or negative air at port

Y It air s negative  permit ambient air to
urculate about sensor and proceed to step 4

31t air 1y positine  turn oft aspirator air,
mstall a 87 Ig, 1/4” NPT cyp ped mipple on the
matching tireads imside the port. und again turn
aspirdtor aur on

4 Using a voltmeter readable to 1 mV (Fluke
8300 or equivalent) coanect voltmeter to elec
tronics  enclosure  terminal box  (positive  to
TB2 3 negative to TB3-3) and verity a reading ot
+1 or+2 mV de

S It reading v otherw se, proceed with
“Sensor Removal™ until observed that sensor i
etther broken or cnated with residue If sensor s
broken, replace sensor, retest 1t per step 4 above,
and proceed to step 6 If sensor v coated with
residue remove, test  and clean sensor per
“Sensor  Resistance [est aad Ceanmng™ before
retesting per step 4 aad pertor ning step 6

6 Disconnect voltmeter renove 1/4 NPT
mpple (1t used), replace mspection port plug.
and return Oxygen Analyzer to senvace

Sensor Resistance Test and Cleaning

1 Follow *“Sensor Removal™ procedure
until sensor s treed from furnace assenbly
(sensor leads mav be lett connected to enclosure
terminals if thev are sutficiently long)

7 Fabnate the msulated wire probe shown
in Figure 12 and attach the straight end of the
probe to one lead of an vhmmeter

—_——— 8 e
E HOOKED END FOR N~ NSULAT NG ATTACH‘BNE

MAK NG CONTACT SLEEVE OHM METER
NS DE SENSOR LEADTOTH S
END
A7260

FIGURE 12 So d Copper W re Probe
for Res stance Test

3 With the ptobe lead of the ohmmeter
touching the tar end ot the platinum coating on
the inside ot the sensor and the remainiig ohm
meter lead connected to the lower sensor lead,
measure 15 ohms or less across the sensor

4 It resistaice s greater thar 15 o
re nove residue trom sensor without scrapmg oft
platinum coating by washing gently wit1 soap
water, and bottle brush  Difficult to remove
residue may be dissohed with the aid of lucquer
remover or acctone however, if used the satcty
precautions gnen on the contamers of these
solvents must be followed

5 After sensor has beer cleaned and dried
remeasure resistance as described n ostep 3t
resistance 1s greater than 15 ohms replace sensor
If resista1ce 1s 15 ohms or less reinstall sensor

Sample Svstem wiith Probe Filter Fault Isolation

For sampling systems with a probe filter a
check can be made of the filter conditivns by
determining how long 1t takes to start to return
to flue gas values trom a shot of zero or span tust
gas (about 2 seconds for a 4 foot Bailey probe
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to 5 seconds for a 10 foot probe) An increase
in aspirator air supply will shorten response tume
unless the probe 1s plugged

If the probe 1s plugged

1 Remove the mnspection plug in the lower
nght hand corner of the mamfold block

2 Insert a 1/8° NPT pipe nipple (4” long)
into the hole and screw 1nto 1/8° thread inside
the block

3 Connect a high pressure air Imne to the 1/8”
NPT pipe nipple and blow back Pressure should
be 75 100 ps1g/517 690 kPa and maintained for
1 3 sec

NOTE The compsessed air must be dry and tree
of o1l to eliminate liquid which could plug the
filter Bottled N2 can be used 1f a clean air sup
ply 1s not available

Atter the blowback operation has been com
pleted, check the other arcas to be certain they
are clean and free of obstructions

4 Remove the 1/8” pipe plug on the left side
of the block and then remove the aspirator The
0 036> diameter (#b4 drill size) onfice now may
be removed. mspected and cleaned (see item 10
on Parts Drawmg E65 30)

Sample System without Probe Filter Fault

1a110

For those applications not usng a filter, the
following check out procedure should be used

1 Remove the mspection plug mn the lower
nght corner ot the mamfold block and determine
that the probe and internal passages are clean
If not rod the probe out thru the inspection
port hole If the system 1s pressurized be careful
of hot escaping gases (which indicate that the
probe 1s open) Replace ispection plug

NOTE Caution should be exercised when re
moving these plugs when the analyzer 1s In
stalled on a pressurized duct

2 Remove the asprrator nszzle and determine
that the area and the discharge port to the tur
nace 1s open If not, rod it out Replace the
aspirator nozzle

3 Remove the pipe plug (1/8 NPT  socket
head) on the left side of the mamifold bloch and
determine that the cross passage 1s open and clear
Replace pipe plug

This completes mitial checkout of the sample
system If problems persist proceed with “*Sample
System Mamfold Block Fault Isolation™ which
follows

Sample System Manifeld Block Fault Isolation

| Proper or satisfactory operation of the
sampling system can be obsened by notng the
difference 1n sensitnity on the recorder chart
As the sampling system starts to plug there 15 Q
decrease 1n response and sensitivity as noted on
the chart

2 Chech JIT sUpPy pressure gage b wi be
7 psig/48 3 KPa for those applications usng o
filter and S psig/34 S kPa tor those clear apph
cations with no filter

3 Check air supply to the aspirator by re
moving the aspirator nozzle assembly (lower
feft corner of block) Turn on air supply slowly
until air discharges from the opemng Venty that
entrance and exit air passages of the nozzle are
clean and free of dirt before reinstalling nozzle

4 Check mamfold bloch temperature 1t
must hold 400 +10°F/204 +6°C and mamtan
that temperature to elhiminate plugging caused
by condensate forminz Block temperature can
be measured by turming off the wpirator aw
supply, rtemoving the spection port plug,
(item 21 of Parts Drawing E65 30) and inserting
a thermocouple mto the hole approwumately
15 in/38 mm To readjust the temperature
setting. move the thermostat adwntment
small mcrements so that you do not exceed
425°F(218°C The thermostat requires counter
clockwise motion to mcrease block temperature
(120°/Rev ) The limits ot adjustment are tound
under *“‘Block Thermostat Replacement and*
Adjustment™

CAUTION Do not ad ust more than three turns
from ongmal position

ATTENTION Ne pas regler de plus de tros
tours a partir de la position ntiale



/ﬁ')
_—

Type OJ Oxygen Analyzer

Eos 30
Page 27

5 The condition of the block internal pas
sages can be checked by removing the mspection
port plug and the nozzle assembly A rod can
be inserted thru the mnspection port 1f neces
sarv to chedk the entire length of the probe
The discharge port downstream ot the nozzle
assembly should be inspected to be certan
that 1t 15 clean and clear A rod can be used to be
certain that the discharge port s clear nto the
duct Further checks can be made of the internal
passages by re noving the 1/8” NPT socket head
plug on the left side of the manifold viock and
two on the bottom of the block Hold a mrror
under the center bottom hole You should be able
to sec the tip of the sensor glowing if not. the
tube may be plugged Carefully nsert a piece
of wire into the center bottom hole and move 1t
around Dust should tall out nto your hand
DO NOT poke the wire upward with any force
or you may break the sensor Be careful when
removing the wire because 1t will be very hot

NOTE Caution should be exer:ised when remov
ing these plugs wnen tne analy zer 1» mstalled vn
a pressurized duct

NOTE When replacing the mspechion port plug
be certamn that the gasket 1s in good condition
It 1s important that this be a leak tight jont
A leak at this point may cause false O2 readings

Sample System Manifold Block Cleaning

Cleanmg acicumulated soot or dirt from 1n
side the sample system Dblock 1S not necessary
unless the sample flow has stopped or analyzer
response has become stuggish

| Turn off power to analyzer and allow to
ool Disconnect sensor furnace heater and fur
nace heater T/C wires

2 Remove turnace assembly and sensor
assembly

3 Remove all pipe plugs, mspection port
plug. aspirator plug and shut oft valve

4 Blow oul all passageways, sensor exhaust
tube. and the annular opening at the base ot the
sensor m the mamfold block

§ Clean Teflon tape from all passages and
threads

6 Using new Teflon tape. instail all pipe plugs
and the shut-off valve

7 Install mspection port plug and aspirator
plug using new gaskets

8 Install sensor using new sensor gashet

9 Install furnace assemblv and connect
WINng

Usudlly the dut accumulates because the
sample flow 1s too lgh At full load ot the
process, reduce the aspirator air pressure until
the " O3 reading becomes steady, then ramse
the pressure until the O output signal becomes
active (this will be the minunum pressure which
will draw a sample) Do not adjust at low loads
because 1t may cause false high O2 readings

Circmit Board Signal Converter Fault Isolation

Perform calibration chech included with
“Changing Range Calibration of Lingar Con
verter’ in the “Maintenance ™ section

If signal converfer outputs are correct, unit is
working properly Proceed to the next siep
If outputs are ncorrect. calibrate as outlined n
calibrating check If calibration cannot be ob
taimed. replace the circuit board

COMPONENT REPLACEMENT

Furnace Assembly Replacement

WARNING WHENEVER ANALYZER IS DIS
ASSEMBLED, EXTREME CARE MUST BE
TAKEN 10 PREVENT BREAKAGE OF THE
CERAMIC SENSOR CELL DUE TO THERMAL
OR MECHANICAL SHOCK

AVERTISSEMENT AU COURS DU DE
MONTAGE DE L’ANALYSEUR, IL FAUT
PRENDRE UN SOIN EXTREME POUR NE PAS
CASSER L’ELEMENT EN CERAMIQUE DU
DETECTEUR PAR UN CHOC THERMIQUE
OU MECANIQUE

Replacement of the furnace assembly as an
entire unit 1s recommended Refer to Parts
Drawing E65 30 when performing the following
steps
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1 Shut off aspirator air supply to analyzer

2 Turn oft ac electrical power to analyzer
and allow umit to cool (about 2 hrs) with door
open If raining, place a temporary cOover over the
turnace so that runoff water will not contact the
hot sensor

3 Remove screws holding deflector mirror
and remove murror

4 Loosen screws holding thermocouple
retainers (item G1) and gently spring thermo
couple (62) clear of heater assembly

5 Remove termunal designation strip (14)
and disconnect the leads from the furnace assem
bly (27) at TB3 1 and TB3 2 of termunal block
(15)

6 Remove the five screws and washers
(50. 5$6) holding the furnace assembly (27)
to the mounting plate (51) An offset screw
driver 1s needed to remove the two rear sCrews

7 Remove furnace assembly (27) by lfting
straight up slowly and avoiding damage the
sensor assembly (25)

CAUTION Use care in hfung the furnace to pre
vent breahage of sensor cell

ATTENTION Soulevez le foyer avec les plus
grandes precautions pour ne pas casser I’element
detecteur

8 Install new furnacc assembly by performng
steps 1 thru 7 in reverse order

9 Check analyzer cahbranion as outhned

under “Operation” n the “Start up and Opera
tion” section

Sensor Assembly Replacement

Refer to Parts Drawing E65 30 and perform
the followng procedures

Sensor Removal

1 Remove furnace assemby G(tem 27)
as described 1n “Furnace Assembly Replace
ment”

2 After removing designation strip (14)
disconnect the sensor leads from TB3 5 and
TB3 6 of terminal block (15)

3 Remove the four screws and washers (48,
56) holding the mounting plate (51) and lift off
mounting plate

4 Remove the two screws (46) cover plate
(33) and gashet (35) from the support block
(26)

5 Remove three screws (49) and springs
(54) holding sensor (25) in support block (20)

6 Remove sensor and gasket (32) by Litting
sensor straight up

CAUTION Be careful not to bump or bend the
exhaust tube 1n the center of the sensor

ATTENTION Veillez a ne pas heurter ou de
former le tuyau d'echappement qui se trouve
au centre du detecteur

NOTE It 15 not necessary to remove the support
hlock unless the center exhaust tube has become
distorted or bent Perpendiculanty of the center
tuhe can be checked after removal of the support
block It 15 held 1n position with two screws Use
a small square (in two planes) to check per
pendiculanty of the center tube. and straighten
1t necessary The center tube should not touch
{short) the sensor inside diameter {which 15 the
posttive lead of the assembly)

With the sensor removed check to see that
the center exhaust tube 1s clear and that there 1s
no dirt or restnicting matenal where the exhaust
tube 15 pressed into the manifold block Restric
tion here will reduce analyzer response

Sensor Installation

1 Insert the Gasket (32) (with support block
1n position)

2 Install the sensor dssembly 1n the support

block and start the three screws (with springs)
NOTE A “starter” screwdriver 1s needed

Rotate the sensor so that there 1s clearance
between the screws and the lower sensor lead
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CAUTION  The ower sewor lead must 1ot
short to ground

ATTENTION  Le  coirducteur  mterieur  du
detecteur ne dott pas se trouver court-cireuite
vers |4 terre

Take un the three screws equadly so thdt the
sensor s uniformiv compressed against the gashet
Tighte 1 the screws tntil the <oty of the spnings
are just touc 11g (botto ned) Do not tighten fur
tier

3 Ru the sesor lead wires to the terminal
block (15) Connect the positive lead (black
band on wute lead) at TR 5 and remamning
lead to TB 6

4 Place cover plate (33) and gashet (35) over
leads and 1nstall two screws (46}

5 Position mounting plate (511 on support
block (26) and tasten with four screws and
washers (48, 50) Tighten cover plate screws
146)

6o 1astall  turnace  assembly by tollowing
“Furnace Assembly Replacement™ procedure

Block Ther nostat  Replacement and Adjustment

Before nstalling a new thermostat connect
ounmeter across leads and turn screw dockwisg
unt | the contacts open This 1s the make break
port ot the contacts and 1s the ambient tem
rerature setpo t Turr  the screw two tuil
turns  couvnterclochwise The adjusting rate 1
cpprosinately 17°0°F/40°C per revolution (80°F
anuent +740 F 3M0°F) Ins all in the mamifold
slock and turn tie power on When the block
temperature  has stabilized reset the .1dJu<(mg.
screw o obt, noa block te nperature of 400
+10°F Y40 16°C

NOTE Do not turmn the screw more than three
revolutions n either direction without checking
ambient set pomt  Exceeding this limit may
e der the therrestat moperative Block tem
perature above 430°F/721°C may damage seals

Sensor Thermocouple  Replacement and Adjust
ment

The thermocouple 1s located 1/16°° above
the eid of the sensor A 1ew thermocouple
should be 11serted down thru the top vent hole

until 1t touches the sensor Withdraw thermo
couple 1/16™ and then bend (general radius)
the thermocouple to fit under the clamp Bend it
again at the outside furnace edge to fit the
lower clamp Installing and tightening the screws
completes the replacement of the thermocouple

Probe Replacement  Applications to 1500°F

(816°C)

It s often difficult to salvage used probe
parts due to high temperature corrosion due to
long exposure to hot flue gases Therefore, 1t 1s
recommended that all applicable probe parts
probe, probe support. heater coal and reducer
or filter assembly  be replaced Refer to Parts
Drawing E65 30 9 for appropnate part numbers

1 Remove analyzer enclosure from duct
and remove oid parts

2 Wrap Teflon tape around threads ot probe
starting one thread back trom the end to avoid
clogging  Carclully nsert the probe into the
mantlold block and tighten

3 Replacement heater assembly comes loose
ly looped and bagged Straighten wire to full
100 1n /2450 mm length Push long end of wire
thru hole 1n enclosure from the sensor side
not the probe side It will emerge very close to
the probe

4 Coil the heater loosely around the probe
Pull out the end coul, spacing coils equally (about
3 per ich) 1t should be long enough to go
from analyzer umt thru the duct wall and extend
6 1n /152 mm into the duct

CAUTION Do not leave any coils touching each
other

ATTENTION Ne periettez pas aux boudins
de se toucher

5 Install the 3/4” support pipe over the
probe and heater coil and thread into the mount
ing flange

NOTE The suppoit pipe 1s 2 1in /51 mm shorter
than the sample probe If the sample probe has
been cut shorter, the support pipe must also be
cut and may need to be rethreaded
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6 Clean gas system Install the 3/4” x 1/2”
reducer over the probe and thread it onto the
esposed end of the support pipe

Dirty pas system Install fiter and shield
assembly over the probe and thrzad it onto the
exposed end of the support pipe

Probe Replacement Applications Above 1500°F
(816°C)

I Remove analyzer enclosure tfrom durt
and remove old probe

2 Wrap Teflon tape around threads of probe.
starting one thread back from the end to avold
clogging Carefully 1nsert the probe into the
mamifold block and tighten

Aspirator Replacement

Order aspirator by kit number 258060 1 for
clean gas systems (see Parts Drawmg E65 304) or
258061 1 for dirty gas systems (see Parts Drawing
E65 30 3y

NOTE If analyzer has been 1n service for a long
period of time probe parts probably can not be
salvaged due to high temperature corrosion
and should be replaced

If a dirtv gas system 1s to be changed to a
clean gas system perform steps | thru 6 under
“Analyzer Enclosure Installatior for Natural
Gas Fired Processes within “in the “Instal
lation™ section If a Clean gas system 1s to be
changed to 4 dirty gas system parform the tol
lowing steps

1 Apply 3/47 wrench to hex of clean gas
nozzle Gitem 34) and remove nozzle assembly
from manifold assembly (*2)

2 Using 3/16” allen wrench remove plug (7)
covering channel in manitold assembly for orifice
(10) Use 5/32” allen wrench to mstall onifice

3 Using 3/16™ allen wrench. nstall plug (7)
1n maniiold assembly channel holding onfice

4 Verity that manitold assembly’s channel
for aspirator ventur: (9) 1s not bocked and use
screwdnver with 3/8” wide blade to nstall
aspirator ventun

S Assembly dirty gas nozzle assembly compo
nents (44, 36, 11, and 12 on Drawing E6S 30)

6 Apply 3/4” wrench to hex of dirty gas
nozzle (11) and tighten dirty gas nozzle assembly
into manifold assembly channel holding aspirator
ventur

7 1If the probe and probe support are not
being replaced, remove reducer (item 2, Drawing
E65 30 9) and tighten filter (Pt No 6629903 1)
onto threads of probe support leaving shield of
filter facing in directior of gas flow

Crrcuit Board Replacement

NOTE Use a digital voltmeter readable to +0 1
mV (Fluke 8030A or equivalent) for all voltage
checks

1 Remove all power from electronics en
closure

2 Disconnect leads on circuit board PCB1

3 Remove tour screws (Parts Drawing E65 31,
itemn 20) securing board Remove board

4 On new circuit board position Tempera
ture Control Gamn pot (R120) two and one half
turns from full CCW pcsition

$ Set all remaimning pots at mud position

6 Place replacement board i position and
secure with tour screws

7 Connect leads to circuit board m accord
ance with wiring diagram (Figure 6)

8 Turn power on and momtor the thermo
couple temperature to determune that 1t does not
run away Refer to *Operation ™ mn “‘Startup
and Operation™ section

9 Connect voltmeter across resistor R111
Adjust Cold Junction Compensation pot (R112)
until voltage across R111 154 990 V dc (=2 mV)

10 Conmect voltmeter across test jacks J)
and J3 Adjyust Temperature Set Point pot (R1 i4)
until voltage reads 40 5 mV

Il Calibrate per “Changing Range Calibra
tion of Linear Converier’ in the “Maintenance™
section
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REPLACEMENT PARTS

Following are Parts Drawings that cover the
Type OJ Ovxygen Analyzer and 1its spare parts
Kits Items with part numbers may be ordered
separate v Htems with kit numbers (without
separate parts numbers} must ke ordered by the
kit number tn which they are included

These drawings will normully apply to the
units furmished However, there may be individual
differences 1n specitic assembhies due to

a design changes made since the printing ot
this Product Instruction or

b specia design ot equipment furnished to
make 1t sutable tor a special application

Theretore, when orderimg mndividual parts or
kits ensure correct replacement by specitving on
the order

4 complete nomenclature and series number
of equipment for which parts are desired. and

b the Parts Drawing number on which cach
part 18 illustrated and the title ot the Parts Draw
ing (e g . Parts Drawing E65 30. Analyzer Enclo
sure Pt No 6632289 )
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E65-30 Oxygen Analyzer Type OJ

NOTE tems sted w th a part no may be ordersd separate y 1ems sted w th parts dwg number must be ardered by the k 1 nd
sted 01 that parts dwg
PARTS PARTS PARTS
ITEM | wing O PARTNO  NAME TEM [ oawinG O PARTNO  NAME TEM ppaw nG ©f PARTNO  NAME
1 E65308 NSULATOR 28 €65308 RETA NER 51 8679722 MOUNT N s PLATE
2 E65308 NSULATOR 7 -9 E65303 hOWUS NG ASS 52 E65205 RETANANG "L P
REQD 30 E65A07 REF A A TUBE 53 €65305  "50°Nxd33 PAMHD STNSTL
3 FE5302 MAN FOLD 31 E6530% RETA N Nu SEM- £aT 4 REQD
GASKFET PLATE 54 E€65301 SER N 3 RFOD
a EEF 205 1THERMOSTAT 32 EBS5 30 1 SEMSOR 85 E65-306 90 500 PAN HO STN =TL
5 6629221 1 MAN FDI D E65302 LWASKE THD FML “CR
PLATE 32 €530t COVER PLATE T1PE AB 4 REOD
6  En5305 HEATER 34 E65304 NOZZLE USE ON ALLUM NUM
7 EBR 30 7 SOCY ET HD CLEAM GAS CQVERED F RMACE
65303 PPEPLUG "REJD | 35 EA5I01 COVER GASKET OR
E6R 204 €65302 903%% 500 PAN HE STNSTL
8 Eo5308 RETA NER 1REQD | 9 Eo5307 MAN FOLD SEMS E¥T 4 REQD
4 Eb5303 ASP RATOR EB5 3 SASVET USED ON T THEP
VENTLR Eo5 304 £ RNACLS
[} E65 3N 3 IR F CE 37 EBS 30 2 SASKET 56 a0 STHSTLRE 5
v E6503 IZ7LE 2 19435731 WEATHER 1 GHT SPR NG Lt WASH
D RTY GAS SEAL aRED
17 Fe5302 376 WASHER 19 90 32x1 750 PAN HD STN 57 L6530F SOLDERLFSS
€65 303 STL MAGH SLR TERM 10 RE 2D
E£65-20.4 2 REQD 50 19673261 STYLEPLATE
2 66322372 DES G STRP 40 £€8306 190 32x 250 PAN HD STNSTL 59 962925 > WARN Nu PLATE
1a ®biz 371 DEatls alHP SEMS EXT 4 o 1940858 1 HcATER N
15 941528 10 TERM BLOCK REQD 6 E65306 RETA NMN,CLP
>REQD @ 1962925 FAUT ON LABFL > REQD
16 E65307 TEST Lag az 164 35, 500 PAN HD SELF Tap | 6 E6530% THERM JCOUPLE
TUB NG STN STL SCR 4 63 95 04145 SICKET HDFLLG
7 E65307 A RSIPFLY ReaD 64 6632327 1 ELANGE
1JB Nu 4o 13832>250 PAN HD STN 65 E65302 FLAN JE GASKET
12 05307 MALE CONN STL SEMS E¥™ 6 675 11x3 000 STL M LLED >TLD
3 NSULAT GN 44 €65303 25070380 PAN HUSTNSTL N PLATED 4 REQD
STR P £65 204 MACH S0R 2Reap | 7 1382 250 PANHDSTNSTL
20 E6530° MAN F LD 45 32325625 PAN HD STN STL THOD FORM NG
GASFET ? REGD SEMS EXT 8 REQD SCR TYPE B *REQD
E65 30 2 PLUG 46 E65 30 240« 500 PAN HD STNSTL 6 63308 DR PSH k1D
22 0632451 MAN EOLD SEMS EXT 2REQD | © 625 €O PL STL REG
ASSY 47 EGE307  18x 500  TYPE 304 STN STL SPR NG LKWASH 4
z €65 W0 7 SHUTFF JALVE N PPLF REQD
"1 E65307 ELBOW FONN a8 90 3247 250 PAN HD STN STL I 62511 SEM F NSTLHE -
2 REQD MACH SCR 4 FULL NUT 4 REQD
"5 Ex5301 SENSOR ASSY REQD bl 3° STN STL REG SPR NG
K 66792531 SENSOR SUP a®  E65301 1 240x500 PAN HDSTNSTL LKWASH 3 REQD
PORT & €K MACH SCR 1 72 3 2 81000 HEX SOC HD STN
27 19471321 F_RNACE REQD STL CAP SCR 3 HEQD
ASSY 50 190325 375 PAN HMD STN 5TL 7 190 32x 500 HEX SOC HD STNSTL
MACH SCR 5 REQD CAP SCR B REQD

Baley Controls Company, Wickliffe Ohio 43092

Bailey Meter Australia Pty Ltd Regents Park NS W Australia

Bailey do Brasi, Sao Paulo Brazid
Bailev Merer GMBH Mannheim West Germ any

a dwision of Babcock & Wilcox U S A
Baitey Controls Dmision of B&W Industries Ltd (Canadal

Baiey Japan Company Ltd Nirayamacho Japan
Representatives in Other Principal Cities
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- s Parts Drawing
Bailey Control Systems E65-30-1

ﬁ
OXYGEN ANALYZER
SENSOR SPARE PARTS
TYPE OJ111NN-1
KIT NO 258058-1
49 35
£ \ e N
; 2 54 \ o
wy &
‘ § /33
o~
/ 25
TEM NAME
25 SENSOR ASSEMBLY
32 SENSOR GASKET
33 COVER GASKET
35 COVER PLATE
46 112-40x 250 LG PAN MD STN
STL SEMS EXT 2 NC
49 112-40% 500 LG PAN HD STN STL
MACH SCR,3 NC
54 SPR NG 3 NC
o~

SPECIFY ALL INFORMATION ON NAMEPLATE WHEN ORDERING.

Bailey Controls Company

Form PD E6530 1A Ltho nUS A 880 OBa ey Contro s Compay 1980 Babcock&W cox 2 MrDe mart ampar ¢
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Parts Drawing

T Bailey Control Systems E65-30-2
~

OXYGEN ANALYZER
GASKET & SEAL SPARE PARTS
TYPE OJ111NN-1
KIT NO 258059 1

~
TEM NAME
2 MAN FOLD GASKET
7 SOCKET HD P PE PLUG 3 NC
17 WASHER, 3 NC
20 MAN FOLD GASKET 2 NC
1 PLUG
3 SENSOR GASKE™,3 NC
35 COVER GASKET
36 MAN FOLD GASKET 5 NC
37 GASKET 5 NC
05 FLANGE GASKET 2 NC
~—

SPECIFY ALL INFORMATION ON NAMEPLATE WHEN ORDERING

Bailey Controls Company
Form PD E6530 2A L tho nUS A 880 JBa ey Coit o5 Conpaiy 1980 Babcock&W cox s AL= a1 mpawy
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T Bailey Control Systems

222045001007

Parts Drawing
E65-30-3

OXYGEN ANALYZER
DIRTY GAS ASPIRATOR SYSTEM SPARE PARTS
TYPE OJ111NN-1
KIT NO. 258061-1

TEM NAME

7 SOCKET HDP PEPLUG 2 NC
9 ASP RATOR VENTUR
10 ORFCE
11 NOZZLE,D RTY GAS
2 WASYER 3 A\C
36 MAN FOLD GASKET 3 INC
44 250 20x 380 LG PAN HD
STN STL MACH SCR

SPECIFY ALL INFORMATION ON NAMEPLATE WHEN ORDERING.

Bailey Controls Company

Form PD E65-30-3A Ltho n US A 880 ©Ba ey Contro s Company 1980 Babcock&W lcox a McDermotr Company







Parts Drawing
T/Balley Control Systems £65.30-

OXYGEN ANALYZER
CLEAN GAS ASPIRATOR SYSTEM SPARE PARTS
TYPE OJ111NN-1
KIT NO. 258060-1

TEM NAME

7 SOCKETHDPPEPLUG 2 NC
12 WASHER 3 NC
34 NOZZLE CLEAN GAS
26 WMAN FOLD GASKET 3 NC
44 250 20x 380 LG PAN HD
STN STL MACH SCR

SPECIFY ALL INFORMATION ON NAMEPLATE WHEN ORDERING.

Form PO €65 304A Ltho n US A 880

Bailey Controls Company
Oga ey Cont a 5§ Comany 198Q Babcock e W cox  Mrie tar

o
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\'T ‘Bailey Control Systems

Parts Drawing
E65-30-5

OXYGEN ANALYZER

HEATER & THERMOSWITCH SPARE PARTS

TYPE OJ111NN-1
KIT NO 258062-1

ITEM

NAME

31
40

52
57

THERMOSTAT

HEATER

RETA N NG PLATE

190 32x 250 PAN HD STN
STL SEMS EXT 4 NC
RETANNGCLP 2 NC
SOLDERLESS TERM NAL
{TERM NAL LUG} 4 NC

SPECIFY ALL INFORMATION ON NAMEPLATE WHEN ORDERING.

Form PD EB5-30 5A L tho nUS A 880

Dga ey Contro s Company 1980

Bailey Controls Company

Babcock & W cox M L# nette
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T‘Bailey Control Systems Parts Drawing

E65-30-6

OXYGEN ANALYZER
THERMOCQUPLE SPARE PARTS
TYPE OJ111NN-1
KIT NO. 258067 1

VTEM NAME

56 190 32x 500 PAN HD STN
STL SEMS EXT 4 NC
USE ON ALUM NUM
COVERED FURNACE!

or  190x 500 PAN HD STN STL
THD FMG SCR TYPE AB
4 NC {USE ON OTHER
FURNACES)

61 RETANNGCLP 2 NC

62 THERMOCOUPLE

Va 62 DR PSHIELD

SPECIFY ALL NFORMATION ON NAMEPLATE WHEN ORDERING.

Bailey Controls Company

Form PD E65.306A L tho nUS5 A 880 ©Ba ey Cantra s Company 1980 Babcock& W icox a McDermott ompan
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j/Baﬂey Control Systems

Parts Drawing
E65-30-7

OXYGEN ANALYZER
CHECK VALVE FITTINGS & TUBING SPARE PARTS
TYPE OJ111NN-1
KIT NO. 258068-1

-,
%

N
) m

~
TEM NAME
16 TEST GAS TUB NG
17 A RSUPPLY TUB NG
18 MALE CONNECTOR 2 INC
23 SH_T-OFE VALVE
24 ELBOW CONNECTOR
30 REF A R TUBE
a7 1/8x1 500 TYPE 304
STN STL N PPLE
r~
SPECIFY ALL INFORMATION ON NAMEPLATE WHEN ORDERING.
Bailey Controls Company
Form PD E65-30 7A L tho n US A 880 ©Bga ey Contro s Company 1980 Babcock & Wi cox 2 McDermot Company
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T Bailey Control Systems Parts Drav g
~

OXYGEN ANALYZER
HOUSING ASSY SPARE PARTS
TYPEOJ111NN 1
KIT NO 258069-1

| (BEH ND RETA NER) 29 ¥

TEM NAME

1 NSULATOR
2 NSULATOR 2 NC
8 RETA NER

28 RETA NER

*29 HOUS NG ASSY*

* TEMS 1,2 8 AND 28 ARE
SUBASSEMBL ES OF TEM 29

SPECIFY ALL INFORMATION ON NAMEPLATE WHEN ORDERING.

Bailey Controls Company

Form PD E65-30 8A L tho nUS A 880 )Ba ey Contro s Company 1980 BabeockaW cox aM De natt wnoin
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. Parts Drawing
Bailey Control Systems £65-30-9

TYPE OJ OXYGEN ANALYZER
PROBE ASSEMBLY PT. NOS
6629247- & 6631348-1

Probe Assemb v, Pt Nos 66292474, 5, 6

5

) ! 3¢ )

Probe Assembly, Pt No 6631348 1

When any one of these parts needs to be

ITEM PARTNO NAME repaced 1 s recommoanded that a prabe

1 86299021 FILTER ASSY assemb y parts be rep aced due to probab e
2 19516421 3/4’'x 1/2 STNSTL corros on caused by ong expasure to hot

REDUCER fumes Order one of »ac1 tem sted fo
3 1951468 1 4 FT PROBE SUPPORT appropr ate app cat on

1051468 2 7 FT PROBE SUPPORT
1951468 3 10 FT PROBE SUPPORT
4 19514684 4 FT STN STLPROBE
19514695 ? FT STN STL PROBE
19514696 10 FT STN STL PROBE
6 66313481 3 FT CERAM CPROBE

PROBE ASSEMBLY TEMS PROBE ASSY STD LGTHS APPLICAT ON
66292474 5 6 234 4*(122cm ,7 (213cm} 10 (305 cm C ean 3as 1o 1500 F 816°C)
6631348 1 5 3482 cm) C ean gas to 2500°F 1387°C)
66292471 2 3 134 5 (162¢m) 8 {244cm 11 33Bcm D rty jyas to 1800°F (816 C

SPECIFY ALL INFORMATION ON NAMEPLATE WHEN ORDERING
Bailey Controts Company

Form PD E65 30 9A L tho nUS A 880 Ba ey Contro s Company 1980 Babcock & W ICOR 4 M Der oot opany






] Bailey Control Systems Parts Drawing
|
ELECTRONICS ENCLOSURE
PART NO. 6632290-1
r\
r\ D3051729A

SPECIFY ALL INFORMATION ON NAMEPLATE WHEN ORDERING.

Bailey Controls Company

Form PD E65-31A L tho nUS A 880 Ba ey Coatro s Company 1980 BRahcock & Wilcox, 3 McDermott Company
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Bailey Control Systems Certification Drawing
_ 30
Certitinaton vaid only when wiqned belaw by authorized Barey represent it ve
ANALYZER ENCLOSURE
FOR TYPE OJ
OXYGEN ANALYZER
3t
TTT{zaGmmY
-
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3 {330mm
l CLEARANCE
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e nE A wgnn
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Eomm HAE THRY - PE
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TR\ EW SECTON A A
TTH.LMENSOr ANBE REATER -A
SLET T ALSURE ORT A BE PE REE
TYuP A LA ul
A
IMHES
MILLIMETERS
o
CERTIF ED BY BAILEY CONTROLS CO FOR
ULT MATE CUST BM JOB NO ORDER NO BachCk &w“cox
Bailey Controls Company
CERT BY DATE REV TEM NO
CHKD BY. DATE TAG NC

Ltho nUS A 380

Ba ey Con ros Company 1980







. Certification Drawing
Bailey Control Systems D3049123-F

/\
Certification vahd only when signed below by authorized Bailey represont wtive
ELECTRONICS ENCLOSURE
FORTYPE OJ
OXYGEN ANALYZER
— 27gzm L =2 30mm
g PELO OUR LLAMP 4) o8
. gy S 4o
hi:’” A" TOP V EW
T
"; Rat .—- :
~ i

— ey —
03" anéleA -
MTG HOLI
494 -,
25mm ( \‘

L "
=t
. K5 mm DA
° {60mm HOLES FuR  USTOMER
mm

#% FUNDL T FOR 2 W RE
B\ ac POWER SUPPLY
F, AMNC W RE 4 20mA dc
500 Z7mmw  AMC 2WRES 2
b 620 259mm _

r 265mm ﬁ \

0 2 {366mFLEXBLE 34 NPT
279 mm CONDUT TO ANALYZER
CLEARANCE REQD ENCLOSURE PROVIDED
FSFdr DOOR GPEN NG

DRAWNG NO D3049122 SINGE PONT

b OR D305 298 MULT POINT)
,
ekl
394mm
- IMCHES
MILLIMETERS
TUP 4 W
Lo
CERT FIED BY BAILEY CONTROLS CO FOR
ULT MATE CUST BM JOB NO ORDER NO BBaPc(?oEtk I&CWO“C(:X
my
CERT BY. DATE REV TEM NO alley rols pany
CHKD BY DATE TAG NO

ttho nUSA 330 Bar ey Cont o s Company 1380
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