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1. HANDLING PRECAUTIONS

The Model AV8G Direct Insertion Type Zirconia Oxygen Analyzer accurately
measures oxygen gas concentration. To maintain this instrument in good
oeprating condition please read this instruction manual carefully.

1.1 Unpacking the Carton

Prior to unpacking the shipping cartons, inspect them for any exterior
damage. If any damage is noted save the carton to establish a claim for
damages with the shipping agent. YOKOGAWA is not liable for any damages
incurred during shipment.

Take care in removing the analyzer from the cartons. The probes
(detectors) will be in separate cartons from the electronics (hereafter
referred to as the converter). The detectors have a ceramic sensor which can
be broken if the detector is bumped against a hard object.

1.2 Removing the Shipping Locks

The inner door of the converter is secured with locks for protection
during shipment. Turn each of these locks a quarter of a turn with your
fingers to unlock them. These locks should only be unlocked during electrical
hookup or maintenance operations. Do not use excessive force in turning these
locks, as they might be broken.

Fastener Operation panel

Door
/
//
P 0. B
/ KnOb
] ock screw for
transportation

Figure 1.1 Location of Lock Screw for Transportation
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1.3 Confirming the Model and Suffix Code

Each shipping carton is labeled with a number. The box labeled 1 of X
(where X is the total number of cartons) contains the packing list. Get the
packing list and verify that the model and serial number of each device
(converter and detectors) match the identification plate.

The identification plate of the converter is located on the inside of the
outer door. The identification plate of the detectors is located on the
inside of the terminal cover.

If the model code and serial numbers do not match the packing list please
contact your local YOKOGAWA representative or the customer service department

of YOKOGAWA.
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2. OUTLINE

The oxygen concentration analyzer consists of a direct insertion type
detector and digital display converter which can continuously measure
stabilized oxygen gas concentration contained in a combustion exhaust gas.
Since this analyzer requires no sampling system it quickly responds to
changes in oxygen gas concentration and reduces troublesome maintenance.

The converter can be connected up a maximum of eight detectors (if the
proper power supply is installed). The internal construction of the converter
is very modular. All of the circuit boards are on card slides that plug into
a motherboard. The minimum configuration of a converter (Model AV8G) contains
a power supply, a CPU card, an A/D card, an I/0 card, and two channel cards.

Each channel card has an individual 4 to 20 mA output, which represents
the oxygen concentration of that particular probe. The 1/0 card has a 4 to 20
mA output which represents the average oxygen concentration of a user defined
group of probes. The convertor can also display individual cell output (mV),
individual cell temperature (degrees centigrade), oxygen concentration of
individual detectors, oxygen concentration of a defined group, as well as
many diagnostic messages and all calibration parameters.

The digital circuit design of the converter simplifies operation and
calibration while increasing the overall reliability. The above mentioned
features make this analyzer suitable for many applications such as power
boilers, recovery boilers, bark boilers, lime kilns, and process heaters.
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3. STANDARD SPECIFICATIONS

Measurement ranges:
Display: O to 25% Oxygen
Output: Dual ranges are selectable from the following combinations:
0 to 5, 0 to 10% 0 to 5%, 0 to 25%
0 to 10, 0 to 25%

Switching between the two ranges can be done by internal switch by remote
contact. These range settings are common to all outputs. A range change
will simultaneously change the output of each channel.

Scanning speed: Less than 0.25 seconds per channel
Ambient temperature:
Detector: 14 to 176 Deg. F (-10 to 80 Deg. C)
Converter: 23 to 122 Deg. F (-5 to 50 Deg. C)
Warm-up time: Approximately 25 minutes
Maximum distance between detector and averaging converter:
1500 feet using 14 AWG.
980 feet using 16 AWG.
Conductor two way resistance must be 10 Ohms or less
Number of detector probes: 1 to 8
Low and/or high temperature models are used depending on the sample
gas conditions.
For additional information on the detectors please refer to GS 11M3
Al-E.
Power supply:
100/110/115 VAC +/- 10%, 50/60 Hz (field selectable)
Power consumption:
30 VA + 50 VA per channel.
50 VA per channel becomes 200 VA per channel during warm-up period.
Performance characteristics:
Repeatability: +/- 0.5% F.S.
Linearity: +/- 1.0% F.S.
Drift: +/- 2.0% F.S. per week
Response time: Within 5 seconds for 90% response when calibration gas
is introduced through the check gas inlet of the detector.

Averaging Converter

Number of channels:
Selectable from 1 to 8 detectors.
Channels can be added to the AV8G by simply inserting an additional
channel card for each new detector. Please note which power supply is
resident in the AV8G (it can be either a 4 channel or an 8 channel power

supply.)
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Digital display: 4 digit LED

Display contents:

Oxygen concentration can be displayed on a per channel basis or a group
average basis.

Cell mV output.

Cell temperature (Deg. C)

Correction rate (the rate which the cell output deviates from a
theoretical ideal.)

Fail check (AV8G will display the condition of the CPU.)

User entered parameters (calibration gas values, calibration interval,
calibration duration, calibration stabilization time output range,
channels to be included in averaged output, and high or low alarm set
points.)

Averaged analog output(s): One 4 to 20 mA output is std, a second 4 to 20 mA

output is optional. Each output is linear and isolated. The user can
select which channels are included in each output. Failed detectors or
detectors in calibration are automatically removed from the averaged
output.

Individual analog outputs: Each detector has one 4 to 20 mA output that is

linear and isolated. The range can be set for 0 to 5% or 0 to 10% or 0 to
25% 02. These settings are common to all channels. When the range is
changed it changes all channel outputs simultaneously. The user can
select whether the output will be held or not held during calibration.

Status output:

Unit alarm: 1 Normally closed, normally energized
Failure alarm: 8 Normally closed, normally energized
Maintenance: 1 Normally open, normally de-energized
Hi/lo alarm: 2 Normally open, normally de-energized
Warm up: 1 Normally open

Answer back for remote range switching: 1

Contact rating: 125 vDC, 0.1 amp

User entered parameters:

Measurement point: Which channels will be monitored

Oxygen Hi/Lo alarm: A common hi and lo alarm set point.

Groups for averaging: The user can define which detectors will be
included in the average. As an option, a second group can be defined and
have its own output.

Calibration gas value: Reference oxygen can be set betwen 4.0 and 21.0%.
Zero gas can be set between 0.5 and 10.0%.

Stabilization time: The user can define the amount of time after a
calibration is performed before the output of that particular channel is
included in the averaged output.

Security: User settable parameters are password and switch protected.
Self diagnostics: The AV8G can identify and indicates the following
problems--cell failure, abnormal cell temperature, abnormal calibration
value, analog, and digital circuit failure.

Calibration: A manual calibration can be simply performed by entering the gas
concentration values for zero and span gas, introducing the calibration gas
to the detector, and pressing keys on the AV8G to perform the calibration.
Setting potentiometers for this calibration is not necessary.
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4. SYSTEM CONFIGURATION

Figure 4.1 shows the standard configuration of the Yokogawa Model AV8G
Oxygen Analyzer. Basically, this configuration consists of the detector and
the converter while the flow setting unit, Model AVS8F is required for
automatic zero and span calibration adjustments. The insertion lengths of the
standard detectors are 0.4 meters (16 inches). Lengths of 1 meter (3.3 feet),
1.5 meters (5.0 feet), 2.0 meters (6.6 feet), and 3.0 meters (9.9) are
available. Special lengths are available upon request.

Model Z021 D-L, Low Temp. Detector
Model Z021 D-H, High Temp. Detector UP t0 a total of 8
Cell . Output, Thermocouple Output,

| | Zero Contzact Compensation
! Calibration Gas .~ (1.25 mm?, 6-core}

]

t

i Heater Heater (1.25 mm?, 2-core}
! Cable
i

t

Model AV8G Averaging Converter

i I Analog Output
b I {(Averaged and Individual Output
' 4t020mADC)

|| .
[ Status Output

.
i
= = ]

— __|
il ———@ Power Suppl

(-]

pply
b 100/110/115 V AC, 50/60 Hz
e ﬂ ol 3.’_&— instrument Air
! {span gas)
f o
I e .
L_ Zero Gas Cylinder
e—— A :
Flow Setting Unit (1% Ozin No)
{model AVSE)

Figure 4.1 Standard System Configuration

. Direction af V ' Detector
sample gas flow Qi \
Sample Gas < ‘“’_ ; "‘
‘ 1 Outlet ———| J
Cpm————— - - E t
b \. g ; Jector I\ Probe Adaptor for
Insure that the High Temperature
gas outiat is not
blocked by the Insertion Length: 1.0m (3.28ft) |
duct wall. 1.5a (&8.92frt) Probe
Semple Gas Temperature: G
600 to 1400°C & i:rfzi‘e as
Figure 4.2 Installing the Probe Adaptor Figure 4.3 High Temperature Detector
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5. INSTALLATION

This section describes the wiring and piping procedures for the oxygen
analyzer.

5.1 Selecting an Installation Site and Installation Method

5.1.1 Considerations for Selecting an Installation Site
(1) Detector.

Site should be relatively free of mechanical vibration (20 mils or
less).

Sample gas temperature should be lower than 1112 Deg. F (600 Deg. C)
for a low temperature detector or lower than 2552 Deg. F (1400 Deg.
C) for a high temperature detector.

Sample gas pressure should not exceed +/- 0.7 PSIG (+/- 500 mm H20.)
Ambient temperature should be between 14 and 176 Deg. F (-5 and 50
Deg. C.)

Site should be free of corrosive gases.

Site should allow sufficient space for maintenance.

Site should not be near a source of radiant heat or steam.

(2) Converter.

Site should be relatively free of mechanical vibration (20 mils or
less).

Site should be free of corrosive gases. If corrosive gases are
present the converter case should be air purged.

Ambient temperature should remain between 23 and 122 Deg. F.

The convertor should not be mounted in direct sunlight or near
sources of radiant heat, steam, strong magnetic fields, power lines,
motors, magnetic relays, or pumps.

5.1.2 Installation
(1) Installing the detector and probe adaptor.

a.

Install the detector so that the probe faces perpendicular to the
direction of the measurement gas flow---see Figure 5.1.

| Flue Quer —\ ! _-”_
=

Figure 5.1 Installing the Detector
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All probes with a length of 2 meters or less can be installed in any

position between vertical down and horizontal. It is recommended that

probes longer than 2 meters be installed in a vertical down position.

Probes longer than 2 meters that have to mounted in a position other than

vertical down are recommended to have probe supports.

b. 1Install the probe adaptor so it faces perpendicular to the direction
of the measurement gas flow. It can be installed in any position
between vertical down and horizontal---see Figure 5.2.

Probe Adasotor for
Low Temperature

Samoie o
Gas Outlet Tector
o [
il [ S
ﬁ N
Samopie
Gas Inlet

Insertion Length: 1.0 m (3.28 tr.), 1.5 m (4.92 fr.)
Sampte Gas Temperature: 0 t© §00°C

Figure 5.2 Blow Adaptor (low temperature type)

(2) Installing the high temperature detector.
a. The high temperature detector consists of 3 parts: the detector

itself (P/N Z021D-H-015-K*A), the high temperature probe adaptor with
SiC pipe or SS310S pipe, and the ejector assembly (P/N K9119FW). The
high temperature detector must be installed vertically. Do not
incline it in excess of 5 degrees from vertical-otherwise damage to
the probe could result. If the high temperature detector needs to be
inclined more than 5 degrees contact your local YOKOGAWA
representative.

Detector

Sample Gas <= o i ‘F[.t_\\

Outlet l [p— J

/

Ejectar Probe Adaptor for

High Temperature
Insertion Length: 1.0m (3.28ft)

1.5 (8.92r%) Probe
Sample Cas Temperature: S le G
o ample Gas
600 to l400°C
© Inlet

Figure 5.3 High Temperature Detector
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If the sample gas temperature around the sample gas outlet is less
than 356 Deg. F (180 Deg. C) then the detector housing needs to be
covered with ceramic fiber insulation to prevent sample gas
condensation inside the detector housing---see Figure 5.4.

Samgie
Gas Outlet Too Cover

Probe Adaotor

Deteczor

=
I

‘Insuiatian

T~

t

Figure 5.4 Installing the High Temperature Detector

Condensation can potentially damage the ceramic zirconia sensor. If
the insulation is not adequate to keep the gas temperature above the
gas dew point, then steam or electric tracing may be required to
prevent condensation of corrosive gases such as sulfuric acid.

If the detector housing temperature is higher than 302 Deg. F (150
Deg. C) due to radiant heat, it is recommended that a thermal barrier
be provided.

5.1.3 Installing the Converter

(L)

The converter can be flush mounted, surface mounted, or mounted on a pipe.
Pipe mounting---see Figure 5.5.

a.

o an o

Fix the bracket to the center of the bottom of the converter by four
bolts.

Fix the channel inside the bracket by two bolts.

Mount the converter on top of the pipe.

Place the V-shaped notch of the channel to the side face of the pipe.
Firmly bolt the saddle together with the pipe to the channel using
two bolts.

CHANNEL

Front —
Converter

Bolt 3

Figure 5.5 Mounting on the Pipe
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(2) Panel mounting.
a. Remove the side brackets and insert the converter into the panel
cutout---see Figure 5.6.
b. Firmly remount the side brackets to the converter while ensuring that
the front edge is flush with the back of the panel.
c. Due to the weight of the converter it is necessary to provide a rear
support member.

Bracket Panel]| ;7541
Bolt Cut -
s Converter
N 476+1
T
Panel - i~~__ Support Panel -Mounting

Figure 5.6 Mounting the Converter

(3) Wall mounting---See Figure 5.7.
Fix a strong bracket to the wall using angled steel suports as shown in
Figure 5.7. Note the location of the air purge inlet fitting when
constructing the wall mounting bracket. The air purge fitting can be
removed if it is not going to be used.

T
Bracket ///5><-

(Customer install)

4-M8
Purge air outlet //L/’:<+———T
- 184
EEC
Purge air inlet
/\ PT 1/8 (or 1/8 NPT)
100 140

- Figure 5.7 Wall Mounting
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5.2 Wiring and Piping

5.2.1 Wiring

(1) To locate the wiring terminal strips inside the converter, open the outer

door and pull out the operation panel---see Figure 5.8. The operation
panel is held by four fasteners located in the corners. Turn these
fasteners 3--4 times counterclockwise to loosen them. Be careful not to
force them with a screwdriver if they are in a bind as they might break.
Once the fasteners are loose, grasp the knobs on the operation panel and
pull it out approximately side as the outer door, pivot the operation
panel to the left to gain access to the wiring terminal strips.

| sgons
:

KNGCB
CCOR FASTENER OPERATION PANEL

Figure 5.8 Open the Operation Panel

See Figure 5.9 for the location of each circuit board. Remove the switch
cover on the power supply board and make sure all switches are turned
off. Verify that the MX/CH boards start immediately to the right of the
I/0 board and that there are no empty slots between the first (leftmost)
and last (rightmost) MX/CH boards.

If your particular converter is set up for 8 channel operation, pull out
the MX/CH board for channel 8 (the rightmost board) about three inches
for better access to the wiring terminal.

SWITCHS TEIRMIMAL ECARD

QPTRATION PANEL M 9 Board
(Back) Blind
DOCR i /
P/ TOTOTC OOl
s jg
® o=
d : pis
: g gﬂv O\O Q' 0|
i1 = @ ! Y A\
Il \\ AV

MX/CH S0ARD
I/0 BOARD
POWER SUPPLY A/D BOARD
BOARD J CPU BOARD

|

Figure 5.9 Board Disposition View
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(2)

To remove any of the circuit boards see Figure 5.10.

Firmly grasp each of the nailatches and pull until they snap into their
outermost position. Then remove the shipping lock screws on either side
of the nailatches. Now the circuit board can be removed by grasping the
nailatches and pulling the board straight out.

Nailatch

S Ioxzer)

Shipping lock screw

>¢®¢O > (

Figure 5.10 Removal of the Board

The circuit boards should be wired in the following order: 1. All
detector terminal boards. 2. MX/CH boards. 3. I/0 board. 4. Power supply
board (with AC power connected last).

Select the proper wire for the job. To select the proper wire you must
consider the total distance between the detector and the converter and
you need to know the upper temperature that the wire will be exposed to.
For distances in excess of 980 feet use 14 AWG wire. For shorter runs 16
AWG wire may be used. It is recommended that the cabling be installed in
conduit, with the heater and signal cables in separate conduits.

The heater cable should be overall shielded 2 conductor and the signal
cable should be 6 conductor overall shielded. For temperatures less than
195 Deg. F use cable insulated with PVC such as Alpha Cable Corp. part
number 5610/1604 (signal cable). For temperatures up to 360 Deg. F use
cable insulated with Teflon and Fiberglas braid over shield such as Alpha
Cable Corp. part number 2920/6 (signal cable).
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(3) Proceed with wiring the detectors. See Figure 5.11 for cable

terminations. To connect the heater, the phenolic insulation cover must
be removed by loosening the screws on either side.

e

L

- @
&

™~ Insulation
Cover

Figure 5.11 Detector Terminal Board Configuration
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Figure 5.12 Converter Terminal Arrangement
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The total lead loop resistance between the detector and the converter
should not exceed 10 Ohms. The diameter of the multi-conductor cable
should not exceed 0.551 inches (14mm). Use crimp on type solderless lugs
on all cable tips for secure connection to the terminals.

Note: If the detector is used at an ambient temperature beyond 140 Deg.
F, do not use solderless lugs with insulation sleeves and
insulation tape. These materials are not resistant to high
temperature. If they are burnt, corrosive gases will be generated
which will corrode the terminals. At these temperatures use
nickel plated solderless lugs.

(4) Cable conduits.
It is recommended that cable conduit pipes with an outer diameter of 1

inch (nominal) or flexible conduit pipes with an outer diameter of 3/4
inch be used. The conduit holes (1.06 inch nominal) are available on the
bottom of the detector and converter.

(5) Noise considerations.
a. Separate the signal cable from the heater as much as possible. The

signal cable carries low level DC voltage and the heater carries high
level AC voltage. Putting the heater and signal cables in separate
conduits will prevent noise from being induced onto the signal cable.

b. Ground the signal cable shield at the detector side only. Ground the
heater cable shield at the converter only.

¢. Connect the ground terminal on the bottom of the converter and
detector to earth ground. Resistance to ground must be 100 Ohms or
less.
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130+ 280 130 130
' 290 M7 @ aNaLoc MO AnALOG
300 15 5—©-0UTPUT 15 - @-OUTPUT
— T a-wmanc] BT d-20ma pe '
|
' I
>~ POWER : I
- _ EE——

N

1

Exterior grounding terminal

SHIELD TERMINATED AT OdTPUT DEVICE

Figure 5.14 Wiring Connection Diagram (When Impossible to Wire Grounding from the Grounding Terminal of
the Detector Case)
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5.2.2 Piping—See Figure 5.15

Calibration gas and reference air piping.

If the ambient temperature around the detector is greater than 140 deg. F
(60 deg. C) then heat resistant pipes and couplings must be used for
connecting calibration gas and reference air.

(1) Calibration gas piping.
A stop valve should be installed between the calibration gas inlet and
the calibration gas cylinder. This valve should be closed at all times

except during calibration.

(2) Reference air piping.
Normally there is no need to supply reference air to this analyzer since
it uses natural convection to draw ambient air to the reference side of
the cell. Reference air should be supplied to the analyzer only if the
atmosphere around the detector has a high concentration of contaminants,
if the humidity varies significantly or if the probe length is longer
than 2 meters (6.6 feet). Reference air needs to be free of dust,
moisture, and oil. To maintain repeatability, the flow rate of the
reference should be regulated at approximately 800 ml/min.

(3) Air purge piping.
If the converter is used in an environment that has corrosive gases
present, such as wet chlorine, or H,S, it is recommended that the
converter is purged with air. Connect a copper or stainless steel tube to
the air purge fitting supplied on the bottom of the converter. The purge
air pressure should be maintained at a constant 7.2 PSIG (0.5 kg/square

cm).

53 37 Unit: mm Purge air outlet

(2.08°)(1.46") fin) (With blind cap)
Referance Cover Mount-
Air Intet ing Screw 240

rﬁz ’ ——j‘_‘:lzo (4.72°) Fiﬂé —§>-—i$0

: 4 5
| (Larlé}\\</f) (1857 1 + 4+
\ N ja_ ; I +T -

Wiring Holes i “+ —+
{2027 (1.06™))

Rubber Plugs g

Grounda Terminai 50

with 4 mm Screw _j
Calibration Gas iniet m
Taooed for JIS PT 1/8 Femare Purge air inlet
PT 1/8 or 1/8 NPT
Figure 5.15 Pipe Connection Details Figure 5.16 Converter Air Purge Connections
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5.3 Installation Considerations for Model Z021D-H

When installing the Model Z021D-H high temperature oxygen detector,
several considerations must be taken into account. They would include:

(1) The preferred mounting is vertically at an angle of not more than 5°.
The reason for this is that the weight of the probe itself may cause it
to sag or even break off.

If the detector mounting is made in the horizontal axis, special caution
must be taken as to temperature vs. probe length (the higher the
temperature, the shorter the length). _

(2) Since water is a product of combustion, special care must be taken to
prevent condensation from forming. This can be done by insulating the
probe adapter to maintain the internal gas temperature above its dew
point.

(3) If the detector electronic junction box is heated by radiant heat to
temperatures higher than 150°C (302°F), it is recommended that a
thermal barrier be placed between the junction box and the source of said
radiant heat. :

(4) Positive pressure applications. When the internal flue has a positive
pressure, a restricting type device such as a valve must be placed on the
probe adapter gas outlet to prevent extremely high sample flows from
disturbing the temperature control of the detector's zirconia element.

(5) Negative pressure applications. When negative pressure applications are
to be sampled, attach the air ejector supplied to the probe adapter gas
outlet and follow the operational procedures suggested in the main
instrument manual.

(6) Horizontal mounting. When installing the Model Z021D-H in a horizontal
position, as previously discussed, the assembly should be mounted in such
a way as to have the detector assembly in the "up" position with the
ejector assembly in the “down™ position. This should be done to prevent
any possible detector damage should condensation form within the adaptor
assembly.

(7) Sample gas returned to the flue. When it is desired to return the sample
gas to the flue and the air ejector is used, the tube size becomes
critical. A 3/8 to 1/2 inch tube should be used to allow the ejector to
operate efficiently.

Samole
Gas Ourttet Top Cover

/ Probe Adsaotor

Darteczor

l

‘tnsuiation

Prote

Figure 5.17 Installing the High Temperature Detector
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(8) Preheating the ejector air supply. When using the air ejector, it is
necessary to preheat the ejector air supply to prevent condensation from
forming in the ejector assembly itself when the flue gas and the ejector
air combine. This can easily be done by wrapping the ejector air supply
tubing several times around the adaptor assembly itself or around the
side arm where the detector probe is mounted.

Please refer to Figures 5.18, 5.19 and 5.20 for additional comments.

Should any questions remain or if you require assistance in any way,
please do not hesitate to contact your local YOKOGAWA representative.

THIS TUBING IS NOW AVAILABLE IN VARIOUS METALS IF DESIRED.

When high temperature detector is installed horizontally,
SIC pipe should be cut to shorter length (0.6m or
shorter) to prevent the SIC pipe from bending or
breaking unless process temperature is relatively low
such as 600—900°C. Also, the detector and the ejector
assembly should be installed horizontally. Especially the
detector shall not be inclined under the horizontal line.

Detector

Horizontal l—

Exhaust ejector gas {(air and sample gas) should be
exhausted to atmosphere. If exhaust ejector gas has to
be returned into the duct under particular process
condition, at ieast 1/2” tubing should be used between
ejector gas outlet and process return gas inlet.

—

—

! NPT 1/4
j t NPT 1/4
Assembly ﬁ Key part for ejector assembly is located

at end of the connector.

Inside diameter of connector is suitable

for 1/4” tubing. If 1/4” tubing is not suitable,
please try Bmm outside diameter tubing or
expand hole size of the ferrule nut to 1/4”.

Compressed
Air

Figure 5.18 Installation of High Temperature Detector
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. . . We recommend to wind air tubing around the high
Heat insulation shall be provided to keep the sample gas temperature adaptor to pre-heat compressed air.
temperature at above dew point of the sample gas. If

necessary, heat tracing such as electric heat tracing or
steam heat tracing is applied.

] Compressed Air

The air ejector is also covered by insulation.

Maximum ambient temperature for the high temperature
detector is 150°C (302°F).

Heat insulation is not applied.

When the sample ggas ire turned to the duct, the return
tubing should be covered by insulation.

Figure 5.19 Heat Insulation for High Temperature Detector with—Sample Gas Return

X Compressed Air

Figure 5.20 Heat Insulation for High Temperature Detector W/O Sample Gas Return
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6. OPERATION

6.1 Preparations before Operation

(1) Before turning power on please verify that all wiring is correctly
connected per Figure 5.13. Then confirm the following points:

a.

b.

Make sure that the ground wire on the converter is connected to true
earth ground.

Then confirm that none of the signal or heater cables are shorted to
ground. Also check the insulation resistance of each cable. Each
heater cable should have a resistance of 5 megaohms or greater
between detector and case (internal ground.) Disconnect the cable
from terminals 1&2 of channel 1 MX/CH board and disconnect the cables
from terminals 1 and 2 of the power supply board. Measure the
insulation resistance between power supply cable 1 or 2 and MX/CH
board cable 2. Repeat this test for each MX/CH board and each power
supply terminal. Use an insulation resistance tester rated 500V DC.

(2) Checking the power supply.

a.

Make sure that all switches on the power supply card are turned off.
Then turn on the main power supply switch and measure the voltage
between terminals 13 & 14 and 31 & 32. The voltage should be +/-10%
of the nominal line voltage. For example, if your nominal supply
voltage is 115 VAC then the measured voltage needs to be between 104
and 126 VAC to be acceptable.

Visually inspect the connector attached to the operation panel to
make sure that it is fully attached.

The power supply voltage to the analyzer can be selected by setting a
jumper as shown in Figure 6.3. The location of this jumper on the
power supply card is shown on Figure 6.1. To change the supply
voltage jumper, turn off the main power supply and disconnect the
wiring. Remove the shipping lock screws on either side of the
nailatches, grasp the nailatches and pull the card out of the
chassis. The connector wiring is color coded and shown in Figure 6.1.
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Figure 6.1 Connector Position in the Power Supply Board
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Figure 6.2 Front of Power Supply Board
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(3) Open the operation panel and confirm the settings of the 8 slide switches
located on the inside edge. The initial position of these switches should

(4)

be as shown in Figure 6.4.

Switch 1 controls whether the buttons on the front panel of the

converter work or not. This is provided for security. Switch 2
determines if the output (4 to 20mA) of the individual channels

parameters are being changed in the maintenance mode. Switch 3
allows the user to determine whether the output range can be
selected by external contact (remote) or by manual switch on the

Switch 4 allows the user to select one of two

ranges when Switch 3 is set to Local. Switches 5, 6, 7 & 8 set
various calibration parameters which are explained in the section

Note 1:
are held or not held during calibration or while setting
converter (local).
on the automatic calibration function.

The CPU board is equipped with battery backed up clock. The unit is

shipped with the battery installed on the CPU. To prevent premature
discharge of the battery it has a plastic insulation sleeve over the
outer contact retainer clip. It is necessary to remove this insulation

and the insulation.

DATA ENTRY

ENABLE

Changeover |
switch

OUTPUT
To either / [ 1

position <
Refer to (
Note 1. AL

Figure 6.4 Changeover Switch

QUTPUT RANGE
SELECT MODE

OUTPUT RANGE

CALIBRATION
MODE
MANUAL
CALIBRATION

MANUA.

TIMER

— (HCAL STOP

(PUSH)

L

Battery holder

before starting the unit up. See Figure 6.5 for location of the battery

Battery

Insulation tube

/ O
CPU Board Pull
= =4

.do/ o [

e

QJ -i‘;‘;oo [-] o ("]

Figure 6.5 Battery Holder
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(5) Battery back up
The data stored in RAM of the CPU card is backed up by a battery which is
mounted on the CPU card (Figure 6.5 or Figure 10.6). The data which is
battery backed up is listed below.
When the AVBG is shipped from the factory, the battery is disabled by an
insulating sleeve which covers one of the battery contacts. This prevents
premature battery discharge, which will help extend the life of the
battery. When the RAM is lost (either due to power failure plus low
battery or power failure plus disconnected battery) the memory goes to
the default settings. These default settings are also listed below.

Function Initial set value
SPAN 20.6% 02
STD GAS CONC
ZERO 1.00% O,
0 to 25% O,
OUTPUT RANGE
2 0 to 25% O,
a CHl, CH2
AVE GROUPING
b None
HIGH ALARM SET 25.0% 02
LOW ALARM SET 1.00% 0,
CAL INTERVAL (d) 0 day
WAIT TIME (h) 0 hr
CAL TIME (min) 0 min
STAB TIME (min) 5 min

(6) Removal of a channel from the averaged output, several conditions
will result in the automatic removal of a channel from the averaged
output (s).

i) When a channel is removed from service for calibration, it is
automatically removed from the averaged output (s). It is not
included in the averaged output again until the STABilization
time has elapsed after calibration of that particular channel.

ii) When the converter defects a FAILure condition, that particular
channel is removed from the averaged output (s) until that
failure condition is corrected and that channel is reset (by
pressing the reset button on the channel card).
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6.2 Start up Procedure

below:

Start up the analyzer by the following procedure in the order outlined

Note:

Make sure that all switches on the power supply card are turned off
before proceeding.

6.2.1 Basic Start up Procedure
(1) Turning the power ON.

(2)

(3)
(4

Ao o

Turn the converter power switch ON.

Turn the heater switches ON for the channels being put into service.
Turn the converter amplifier switch ON.

Confirm that warm up is completed by observing green ready lamp over
each board. Each lamp should be 1lit.

Setting the measuring and calibration parameters.

O OO0 QOO WD

Standard gas concentration entry.

Set output range 1.

Set output range 2.

Set average output 1.

Set average output 2.

Enter high alarm set point.

Enter low alarm set point.

Enter the calibration interval.*

Enter the time of the initial calibration.*
Enter the length of the calibration.*

Enter the calibration stabilization time.**

Perform zero and span calibration for each channel. See section 9.5.
Return the analyzer to the measurement mode and verify that the green
READY lamp for each channel is lit.

*

X%

These functions are used for automatic or semi-automatic calibration

only.
This function is valid for manual or automatic calibration.
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6.2.2 Start up Operation

Step Name of Part

Method and Condition

Result

FUNCTION

]

1 POWER switch + ON
OFF <E;::) ON
POWER
2 HEATER switch + ON oFF €D oN
CH E swuitch CH
(n: CH No.)
3 AMP switch + ON Each board RDY @j;
OFF ON
@ CH
AMP DATA
- MEASURE
4 | MODE key + Press g:} MAINTENANCE
MODE -
(MEAS/MAINT) DATA’ c ¢ ¢ ¢
5 FUNCTION key + Press [i] FUNCTION (Selection)

CH [1]
. Confirm temperature of
. 2ach channel cell become
[i] stable at 750°C.
n

READY LAMP light
from the channel

Until READY LAMP
output signal is
0 %0,.

successively
reached 750°C.

light value of
equivalent to

6 |STD GAS CONC
entry

Refer to 9-7

7 STAB TIME

entry

Refer to 9-16
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Step Name of Part Method and Condition Result
g | CAL opPN Refer to 9=5
operation
MODE key + Press 0 g:f MEASURE
o CH [:] (Select by CH key)
9 MODE
(MEAS/MAINT) o DATA 3.00

Display show correct 0O, con-
centration value in the furnace
after CAL OPN.

6.2.3 The Start up Operation Independently for Each CH

The operation procedures for the independent start up for the channel
which maintenance work has already been finished, are shown as undermentioned.

(L

(2)

(3

(4

(5)

[ Turn OFF the HEATER SW of the CH.

!

| Turn ON the HFATER SW of the CH.

ll

|

Push the RST SW on the CH BOARD of the CH for 1-2 sec by using
a sharp end pin like a ball pen.

) 4

When the FAIL LAMP for the CH on the front panel turned OFF,
and perform the MAINTENANCE MODE to FUNCTION 1, confirm the
CELL TEMPERATURE of CH is increasing.

'

If unobtainable the condition described in the above (4),
perform again the procedure described in (3) so that the
condition described in (4) can be obtained.
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6.3 Zero and Span CALIBRATION

Use the ZERO and SPAN gas for these adjustments. The basic calibration
procedure is described below which details please refer to paragraph 9.5 "CAL
OPN operation™.

Basic calibration procedure

(1) [Select the channel to calibrate. l

!

(2) L§9t to the MAINTENANCE mode. |

{

(3) Input the calibration gas concentration value, and store the
value.
(STD GAS ENTRY operation)

!

(4) Supply zero gas or span gas to the detector.
(Whichever supply first does not matter)

!

(5) Perform zero, and span calibration.
(CAL OPN operation)

(6) | Set to the MEASURE mode.

Note 1. The calibration must be performed with both zero and span. By only
either of the two, calibration cannot be performed correctly.

Note 2. When the STAB TIME of the FUNCTION is in entry (The time is set
to 5 min. when shipment.) until the time expires, cannot operate the
calibration for the next channel. During the STAB TIME the lamp for
FUNCTION LED ([3]) lights on and off.

Note 3. Regarding the concentration condition for zero gas and span gas.

(1) Zero gas concentration: 0.5 to 10 Vol%0, N, bal.
(2) Span gas concentration: 4.0 to 21 Vol%0, Ny bal.
(3) The concentration ratio of span gas to zero gas.

Span gas concentration . .
2 = zero gas concentration

(Example)

When the concentration of span gas is 10 Vol%0,, the concentration of
zero gas is 5 Vol%0; or below. Which means the range 0.5 to 5 Vol%0,
is usable.

Note 4. When the concentration of the SPAN GAS to be used is changed, must
recalibrate after ENTRY with the following concentration range.
(20.0 to 21.0 Vol%0,) - (4 to 19.9% Vol%0,)

(For example when change the concentration of the SPAN GAS (21.0
Vol%oz) to (15.0 Vol%oz), must perform once the calibrating
operation after ENTRY.

Note 5. After finish the calibration for zero point and span point, must
close the stop valve. If neglect, may become a cause of damaging or
blocking the cell by the occurrence of the drain or solid sulpher in
the piping used for the calibration.
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7. NAMES AND FUNCTIONS OF COMPONENTS

7.1 Detector

Unit: mm
{in)

5(0.2")

T

i 0120
(04.7")

View in AA arrow direction

|

53 37

bt
47  (2.09")(1.46") Reference Air Inlet
Connection (PT 1/8 Female)

(1.85")
I ‘ Cover Mounting Screws
. i A B C t(*2
Flange (2).(3) Joint B YT (14) oA ¢15? 4,2 0120(4.73")

JISSK 65AFF [PTUB(F) | %) | 57 |(sa6n | 0.6 6.10 “_65,,)1

ANSI 48 150LB|1/8 NPT 228.6 { 190.5 | 8-¢19 | 23.8 T

RF (F): adaptor | (9" [ (7.57) |{¢0.7)] {0.9) Cable Connection Holes
(2-¢27mm (1.06") dia.)

(*1)1 = 400(1.3), 1000(3.3), 1500(5.0), 2000(6.6), 3000(10) mm(ft} Ground
(*2)t = 5(0.2"): JIS, | = 400(1.3 ft} Terminal Calibration Gas Inelt
(*3) L = 168(6.6”), when | = 400(1.3) mm(ft} Tapped for PT 1/8 Female

L
mm(ft)
Low temperature detector (Z0Z1D-L)

188(7.4"), when | = 100(3.3), 1500(5.0), 2000(6.6), 3000(10)

Figure 7.1 External View and Dimensions of Detector

Calibration Gas Pipe

Plate

Bolt (JIS M5 mmx12)

Contract
Metal O-ring

Cell Assembly
Filter Assembly

Figure 7.2 Sensor
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Reference Junction
Compensating Sensor

= ﬁ
® / Gasket

®
®

| il
® ’>Terminal Boards

e

®
== =)

Insulation Cover

&
®

Figure 7.3 Terminal Boards

|

| -
]

L Cell ﬂ Reference Reference

Output Junction Air Inlet

Heater Power Thermocouple Calibration
Supply Output Gas Inlet

Figure 7.4 Detector Configuration
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T

50 T(Unit mm)

\

|
464

|

!

1

. - 184
11
T—
\ 4
™ 50
| \
: 137 10017070 Purge air inlet
Wiring hole PT 1/8 or 1/8 NPT
26-¢27

Figure 7.5 External Dimension of Converter

\

i %
; f
288 /// ° L 267 - ~| 1
o L _
]
L Earth 1
480 Terminal 476 + 1
504
Purge air outlet 17070 (M4 ) Panel cut
¢2 Hole

/

O
O
O

O s

@)

|

oQgoeo
oo
., L] D\D 84l
_ & N\ \
F\astew \ Operation panel

Figure 7.6 Open the Door Panel

Door

(Back)

Operation panel

[
° 1

Terminal board

MX/CH board
(Blind)

0

Mot e
N EESSSSSSSNY )
Ld sl | b
e R
e ¢
G MEANRRAN ¢
EaSasssssy |]C
scanwsveas M [l
S SS S E

L~

/ A

L=

Power supply

\ MX/CH board
1/0 board

A/D board
CPU board

Figure 7.7 Board Disposition View
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7.2 Description of the Digital Display Panel

The display panel is made up of 5 sections:
Unit mode indicator.

Channel number display.

Data display.

Channel status indicator.

Function status display.

neswnNn -

UNIT MODE INDICATOR: These 3 LED's indicate the mode that the analyzer is
operating in. MEASURE means that 0 to 25 vol.%0, will be indicated in

the data display for the channel or group of channels shown in the
channel number indicator. When the MAINTENANCE LED is lit, the functions
shown in the upper right hand corner of the converter operation panel can
be displayed. UNIT ALARM lights in response to failures of the CPU or the

A/D converter.

CHANNEL NUMBER DISPLAY: This display shows the current channel number for
which data is being displayed. It can also indicate group A or group B

when average O, concentration is being displayed.

DATA DISPLAY: In the normal measure mode the data display will indicate 0 to
25 volume %0, concentration. For concentrations greater than 25% or if
the cell temperature exceeds 780 degrees C the display will indicate 1---
which means overange.

The digital display shifts the decimal point automatically at 11.0%
vol.OZ. From zero to ten percent the resolution of the display will be

to the nearest hundredth of a percent (5.01 vol.%0; for example).

In the maintenance mode the following parameters can be shown in the data
display: Cell EMF (mV), Cell temperature (degrees C), Correction rate (mV
for span and percent for zero), Standard gas concentration (zero and span
in %), Fail check (error messages indicating the nature of the failure),
Output range 1 & 2 (range in % O0,), High alarm setpoint (% 0,), Low
alarm setpoint (% 0,), Calibration interval (days), Wait time (hours),
Calibration time (minutes), Stabilization time (minutes).

CHANNEL STATUS INDICATOR: This is a three level annunciator for each channel.
It indicates if the probes are READY (to measure), in concentration
ALARM, or if any of the probes have failed.

FUNCTION STATUS DISPLAY: When in the maintenance mode, the function display

will indicate which maintenance or setting function is being shown in the
data display.
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The data display can also show other information such as error messages,
battery status, recalibration notification, alarm messages and others.

ERROR MESSAGES:

E--1 Cell Failure

E--2 Cell Temperature Too Low
E--3 Cell Temperature Too High
E--4 Analog Circuit Failure
E--5 Abnormal Calibration Value
0000 Digital Circuit Failure
0000 Digital Circuit Normal

The above messages appear in the data display when one of the error
conditions occurs. See the troubleshooting section of the manual on what to

do next.

cccecce

2——-

Feem

Indicates that the analyzer is in the maintenance mode. A maintenance
status output contact on the I/0 board is energized when the analyzer
is put into this mode.

Indicates that the analyzer is waiting for input from the keyboard or
from internal operations. Examples of waiting for keyboard input are
STD GAS CONC, CORR RATE, entering AVE GROUPING, or waiting for PASSWORD
ENTRY when going into the maintenance mode. When a FAIL CHECK is
requested, the analyzer performs a search for any error conditions.

Indicates an overange condition. This will occur if any of the
following conditions exist:

a. Oxygen concentration is greater than 25%.

b. Cell output is less than -15mV or greater than 200mV.

c. Cell temperature exceeds 780 degrees C.

Indicates that the battery voltage is too low and it requires
replacement. This indication will occur only when a FAIL CHECK is
performed in the maintenance mode. In the measure mode, a low
battery condition will be indicated by the measure lamp flashing.

Indicates that the STANDARD GAS CONC (calibration gas) memory is lost
and that recalibration is required. This indication will occur only
when a FAIL CHECK is performed in the maintenance mode. In the measure
mode the measure lamp will flash when this condition occurs.

Indicates that a low oxygen concentration alarm exists. This indication
occurs only when a FAIL CHECK is performed in the maintenance mode. In
the measure mode this is indicated by an alarm lamp on the channel
status annunciator.

Indicates that a high oxygen concentration alarm exists. This
indication occurs only when a FAIL CHECK is performed in the
maintenance mode. In the measure mode this is indicated by an alarm
lamp on the channel status annunciator.
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The contents of the display description panel are explained below.

(1) Numerical display.

Display Details of Display
EEE . O9 value in Vol % (n: O7 value) 1)  Oxygen concentration of 25 vol. % On or less is
displayed.
2) For oxygen concentration greater than 25 vol. %,
overrange [l]-]-|-] is displayed.
3) The decimal point shifts automatically near 11.0
vol. % On.
(Example)
(_Jo.i1 (0] [ le.fofef  [rfofefe]
[ 1111./0] [ [2]1.]0]
Em . CELL EMF 1)  The cell electromotive force (emf) mV — corre-
n: Cell emf — wnit: mV sponding to the oxygen concentration in the
measurement gas — is displayed.
2) Thi value & displayed only in MAINTENANCE
mode.
[ ]n]a]a]: ceLL TEMP 1) Displayed in OC
n: Call temperature — unit: °C 2) This value is displayed only in MAINTENANCE
mode.
EEEE]lC&Hbmtim coefficieat 1)  The calibration coefficient at ZERO and SPAN
(n: Coeificient) adjustments is dispiayed.
For the SPAN calibration coefficient, the cell
emf {mV) is displayed.
For the ZERO calibration coefficient, the ratio
between the actual cell emf and logical value are
displayed in percent.
2) A margine for the maximum cell calibration
limit can be grasped by this coefficient.
SPAN calibration range: *+10 mV
ZERO calibration range: 120 to 70 of the
logical value.
3) This value is displayed only in MAINTENANCE

mode.
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(2) Conditional display.

Dispiay Detaiis of Dispiay
(=]cld =] : manT MoDE 1) Displays when the MEAS/MAINTENANCE mode
selector switch is set to MAINTENANCE.
2) The analog output is held immediately before the
mode is selected to MAINTENANCE.
3) The MAINTENANCE contact output turns ON.
(=[=[-=): ENRTY.RECALL wait 1) Displays until the following key operations are
During FAIL CHECK ON performed or until the results of the operations are
displayed.
o STD GAS ENTRY Key.
o STD GAS RECALL key.
o For average grouping entry
2) Display only in the case of
"MATNT" mode.
] 1!_[_'_] - OVERRANGE 1) Displays when the oxygen concentration in the
measurement gas is 25 vol. % Qg or higher.
2) Displays when the cell emf is greater than 200 mVY
or less than -15 mV.
3) Displays when the cell temperature is higher than
7809C.
lz |_|_l_l - REPLACE BATTERY 1) Displays when the battery i too low, its replace-
ment is required.

MEAS FLASHING 2) In MEAS mode, the only MEAS lamp flashes and the

oxygen concentraticn is displayed.
3) Displays when the FAIL CHECK is performed in
MAINTENANCE mode.
T _ 1) Displays when the calibration gas concentration
*RECALIBRATING — WAIT memory is lost, and recalibration is required.

MEAS FLASHING 2) In MEAS mode, the only MEAS lamp flashes and the
oxygen concentration is displayed. This display
value corresponds to the cell output logical value.

3) Displays when the FAIL CHECK is performed in

MAINTENANCE mode.

4 _’ _l _ | . BELOW LOWER
LIMIT ALARM

1) Alarm lamp of the channel light

when 02 concentration decreased
below lower limit alarm entry
value.

2) Display is for Oxygen concent-

ration.

3) When in the average grouping

excluded from the group.

L) Produce low alarm contact point

output.

5) Display when perform fail check

operation under MAINT MODE.
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ATAUT pTowETR
= | ASOVE HoGR:X 1) Alzzz lamp of the channel lighs
ST T LIMIT ALARM T T >

wnen 0. ccncentozction increzsed
agove higher alzrm limis entoy
vaiue.

2) Dispizy is for Oxygen concentra-
tion.

3) When in the average grouping ex-
cluded f-om tae grour.

L) Produce high alara contac: point

- output. .

5) Display when perfora fail check
overztion under MAINT MODE.

(3) Abnormality display (error code display)
The two cases for abnormal display are as follows:

(a) When a failure occurs which causes a FAIL lamp to come on,
indicating a failed channel.

(b) When a unit failure occurs (a failure common to all the
channels) are the UNIT ALARM lamp comes on.

In either case, put the converter into the MAINT mode and select

function 4-FAIL CHECK.

Then use the CH key to select the channel to be checked. The error

code, if one exists, will then be displayed. The following table

defines the meaning of the various error codes and the effect they

have on the status of the detector heater power source.

Detector heater

Display Definition power source
E--1 CELL FAILURE
E- -2 TEMP TOO LOW

Only abnormal channel off

E--3 TEMP TOO HIGH
E- -4 ANALOG CIRCUIT FAIL
E--5 CAL VALUE ABNORMAL On
aoag DIGITAL CIRCUIT FAIL All channel off

E] [l [a] [a] NORMAL On

NOTE: E--4 can be caused by failing to turn on the channel heater switch
of the Power Supply Board.
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8. OPERATION OF CONVERTER .

8.1 Operation Panel Qutline

CODE No.
Call by FUNCTION KEY
(Can operate under MODE key - MAINT)

d

) CELL EMF (mV) ga

/ CELL TEMP (°C) AVE GROUPING b

CORR RATE (%) 7 HIGH ALARM SET

7 CAL OPN ( O: CONC) - LOW ALARM SET
C

VE GROUPING a

IUI~

~ i

FUNCTION V4] key

To be used for calling FUNCTION
CODE.

{Orange lamp) : When average grouping entry.
: When exceed the highest or
lowest limit value.

(Red lamp) : In the case of disorder, like a defective cell.
(LED) : Measuring point No.
{Green lamp) : Under measurement

: Under operation of
maintenance input.
: Disorder in common
parts lke digital
section.

(Red lamp)

(Red lamp)

(LED):

Digital display

Disorder display

Y FAIL CHECK AL INTERVAL (d) .
5 STD GAS CONC o WAIT TIME (h)
5 OUTPUT RANGE ! £ CAL TIME (min) FUNCTION CODE
7 OUTPUT RANGE?2 £ STAB TIME (min) Display (LED)
FUNCTION CODE : /
@) / / o)
. —N\& A8 key
ﬁﬁfé’yéé 6006 g lzl Q o oFor span, zero gas entry
ALARMO § 988 § 8 S N eFor span, zero point calibration
FAL 0000000 ' / {One touch catibration)
o B Sl O O O key
NO. =1 _ OUNIT ALARM SHIFT INCR / eFor changing figure selected by
L SHIFT operation.0, 1,2, 3 —
| n.a Commence password operation
: T 17 N i
AT O, e |
H — Q QA ey
eoFor move the digital position of
DATA LED when ENTRY.
O O|  Digit light on and off.
githg
ey key
For channel changeover eQOperation for ENTRY value,
For average grouping entry MEMORY. )
: Measuring point No. Finish password operation
.
(Green lamp) : When measuring under normal DECIMAL PO”\.T key .
condition. Used to decide the decimal point

position when ENTRY operation.
key

oFor change over MEAS/MAINT
operate alternately

eDisplay operation by the lamp
MEASURE, MAINTENANCE.

eMeasuring O, (Each, average value)
eZero, span gas entry value
eHighest, lowest alarm entry value
oCell electromotive force

oCell temperature 90

oCalibration coefficient

oCell disorder
eTemperature disorder
{Low)
(High)
eAnalog disorder
eoCalibration value

e Automatic calibration interval, disorder
Waiting twice entry value eDigital section

eQutput range entry value disorder

Condition display eNormal

oHold the condition

oMAINT MODE ccee
oQver range 1---
oReplace battery 2---

Figure 8.1 Operation Panel

E--1
E--2
E--3
E--4
E--5
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8--2

8.2 Operating Procedures

The analyzer permits the following operations.
(1) MEAS/MAINT MODE CHANGE OVER OPERATION
(2) CELL EMF (mV) CONFIRM OPERATION
(3) CELL TEMP (°C) CONFIRM OPERATION
(4) CORR RATE CONFIRM OPERATION
(5) CAL OPERATION
(6) FAIL CHECK OPERATION
(7) STD GAS CONCENTRATION ENTRY OPERATION
(8) OUTPUT RANGE 1 ENTRY OPERATION
(9) OUTPUT RANGE 2 ENTRY OPERATION

(10) AVE GROUPING a ENTRY OPERATION

(11) AVE GROUPING b ENTRY OPERATION

(12) HIGH ALARM SET ENTRY OPERATION

(13) LOW ALARM SET ENTRY OPERATION

(14) PASS WORD OPERATION

(15) CHANGE OVER SWITCH OPERATION

(16) STAB TIME ENTRY OPERATION

(17) CAL INTERVAL ENTRY OPERATION

(18) WAIT TIME ENTRY OPERATION

(19) CAL TIME ENTRY OPERATION

Operation 17, 18, and 19 only work on units

set up to perform automatic calibration.

To see how these functions work refer to the
automatic calibration manual (Flow setting Unit).
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9. FUNCTION

Available functions of the converter are as follows.

CODE NO. FUNCTION
o} CELL EMF (mV)
1 CELL TEMP (°C)
2 CORR RATE (%)
3 CAL OPN (02 CONC)
4 FAIL CHECK
S STD GAS CONC
6 OUTPUT RANGE 1
7 OUTPUT RANGE 2
8 AVE GROUPING a
9 AVE GROUPING b
A HIGH ALARM SET
b LOW ALARM SET
C CAL INTERVAL (d)
d WAIT TIME |
E CAL TIME (min)
F STAB TIME (min)

Notes: AVE GROUPING b, CAL INTERVAL (d), WAIT TIME CAL TIME are optional.
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9.1 MEAS/MAINT MODE Changeover Operation

Press the MODE (MEAS/MAINT) button on the operation panel. The green
measure lamp on the operation panel will go out and the red
maintenance lamp will come on. The data display will indicate ccce
which notifies the user that the analyzer is in the maintenance mode.
If the data display indicates P--- this means that the ENABLE/INHIBIT
switch (located on the inside of the operation panel) is in the
ENABLE position. ENABLE allows the user to change program settings in
the MAINT MODE. To provide security, a password is required to enter
the MAINT MODE with the ENABLE switch on. It is possible to enter the
MAINT MODE when the ENABLE/INHIBIT switch is in the INHIBIT position.
However, the user may only view the desired maintenance function
without being able to change any parameters. At any time when the
analyzer is in the MAINT MODE it can be returned to MEAS MODE by
simply pressing the MODE (MAINT/MEAS) button.

Step Namne Method and Condition Result
1 | MODE key — Press o M MEASURE
7
o CH
o DATA 2.51
MODE o Mo MAINTENANCE
MEAS /MAINT s

D o DATA

o When press mode key MEA%/MAINT
MODE CHANGE reciprocally.

(9]
O
0
O

o Data 2.51 on the display to
an example of 0; concentration
in the furnace.
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9.2 CELL EMF (mV) Confirming Operation

(1) Verify the analyzers setting or operation FUNCTIONS. The procedure to
view the setting or operation FUNCTIONS is to first enter the MAINT
MODE as described in Section 9.1. This activates the FUNCTION cursor
keys on the operation panel. The righthand key selects the next
function (the arrow pointing up) and the lefthand key moves back to
the previous function. As different functions are selected, the
FUNCTION DISPLAY next to the function keys indicate which parameter
is being shown in the DATA DISPLAY. For example, to display the cell
output in mV (CELL EMF) put the instrument in the MAINT MODE and
press the righthand function key once. The FUNCTION DISPLAY should
now indicate a 0 (zero) and the DATA DISPLAY will show the CELL EMF.
A table relating the function number to the actual function to be
displayed is directly below the FUNCTION DISPLAY and function keys on
the operation panel. For your convenience that table is duplicated
below.

Function Code Function Description
CELL EMF (mV)

CELL TEMP (degrees C)
CORR RATE (%)

CAL OPN (cal. operation)
FAIL CHECK

STD GAS CONC (%)
OUTPUT RANGE 1
OUTPUT RANGE 2

AVE GROUPING a

AVE GROUPING b

HIGH ALARM SET (%)
LOW ALARM SET (%)

CAL INTERVAL (days)
WAIT TIME (hours)

CAL TIME (minutes)
STAB TIME (minutes)

MO QAO0OTPOVOO~NOOTULEWNHO
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(2) CELL EMF (mV) confirming operation

Step Name : Method and Condition Result
1 | MODE key —>  Push MODE key o -\/¢<— MAINTENANCE
MODE
o DAT
MEAS/MAINT A cecc
2 | FUNCTION key | —>  Push FUNCTION key| o -‘(j\- MAINTENANCE
7/

o [0] FUNCTION (Select)

[}

CH E (Display CH No. when
measuring)

o DATA n n n

FUNCTION i

(Display electromotive
D ' force of CH No. when
measuring)

3 | CH key —~  Push CH key 0 -}#(— MAINTENANCE

o [0] FUNCTION

: CH[1] (Select: For example
CH indicate CH No. 1)

[o]

o DATA 51.8 (mv)

(Display electromotive
force of CH No. 1)
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9.3 CELL TEMPERATURE Confirming Operation

[

o

o DATE

cx{(

(

Step Name Method and Condition Result
1 | MODE key —>  Push MODE key o {} MAINTENANCE
MODE
MEAS/MAINT o DATE c ¢ c ¢
L
2 | FUNCTION key | —-  Push FUNCTION key © % MAINTENANCE
o [L] FUNCTION (Select)
o CH[n] (Display CH No. when
measuring)
FUNCTION
] o DATA | 750 | (°c)
(Display cell temperature
of CH No. when measuring)
1
3 | CH key —>  Push CH key o I MAINTENANCE
o FUNCTION
CH

Select: For example
indicate CH No. 1 )

(°c)

750

Display cell temperaturﬁ
of CH No. 1
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9.4 CORR RATE Operation

The correction rate allows the user to determine the rate at which cell
output is changing between calibration intervals. The instrument stores
information about the previous calibration which can be recalled through the
correction rate function. Use the procedure outlined in Section 9.2 to access
the CORR RATE function. The CH (channel) key on the operation panel permits
the selection of the specific channel that the DATA DISPLAY will show data on.

Correction rate is calculated for zero and span. For span, it simply
stores the mV output for the last span calibration. Pressing the SPAN key on
the operation panel with the CORR RATE function active will display the
correction rate in mvV for span.

Correction rate for zero is handled a little differently. Since the
absolute value of the zero gas oxygen concentration can be selected by the
user, the instrument ratios the actual mV of zero gas calibration to mv
theoretical (using the Nearest equation) for that particular zero gas. This
ratio is then multiplied by 100 and can be displayed by pressing the ZERO key
with the CORR RATE function active.

The maximum allowable correction rate for span is +/- 10 mV. The
allowable range for correction on zero is 70 to 120. When this condition is
exceeded during calibration E--5 will be shown in the DATA DISPLAY indicating
that the calibration value is abnormal. This probe should be recalibrated. If
the display still indicates E--5 then the cell should be replaced.

The correction rate can be used to predict the life of the oxygen
analyzer cell. The correction rate for zero and span can plotted versus time.
After several calibration periods each curve can be extrapolated to estimate
the point in time when the cell is likely to fail.
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Step Name: Method and Condition Result
1 MODE key ~—>  Push MODE key o {I} MAINTENANCE
MODE
MEASﬁINT o DATA c ¢ ¢ ¢
2 | FUNCTION key | —»= PushFUNCTION key | o Y- MAINTENANCE
0 @ FUNCTION (Select)
FUNCTION o DATA - - - -
D o CH @ (Indicate CH No. when MEAS)
3 | SPAN key —> Push SPAN key 0 ,\;I:, MAINTENANCE
o [2]. FUNCTION

[+]

CH (select)

SPAN {j o DATA - 1.3 |(mV)

]

Span point calibration
(coefficient for CH No. 1)

. MAINTENANCE

o

L ZERO key —=  Push ZERO key N
o (2] FUNCTION
span 1X- o CH[T]
o DATA 9 8 (%)

[Zero point calibration
coefficient for CH No. 1)
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9.5 CAL OPN How to Perform a Manual Calibration

Several steps have to be completed before a calibration can be performed.
First, calibration gas must be connected to the detector to be calibrated.
The detector has a check gas port which is normally stopped with a screw
plug. Two calibration gases must supplied-zero and span. Zero gas must be
between 0.5 and 10% O, concentration with the balance being nitrogen. Span
gas must be between 4.0 and 21.0% O, concentration. In order to maintain
high accuracy, the ratio of span gas concentration to zero gas concentration
must be 2 or greater. Also, the rate at which calibration gas must flow to
the detector should be regulated at approximately 600 ml/min (1.27 SCFH).
This can be handled by a rotameter of the appropriate size.

The next that must be completed is setting the AV8G for the calibration
gases to be used. Refer to Section 9.7 for details on how to enter new values
for zero and span gas.

For this example assume that zero gas is 1.05% 0, and span gas is 20.9%
O, concentration. We will also assume that these gas values have already
been entered according to the procedure outlined in Section 9.7.

Now put the instrument in the MAINT MODE and select the function 3- CAL
OPN. Then use the CH key to select the probe to be calibrated. Now introduce
span gas to the detector through the check gas port at a rate of 600 ml/min
(1.27 SCFH). Observe the DATA DISPLAY and wait for the value to become
stabilized. When the display is stable press SPAN and EXEC and the span
calibration is complete. Zero calibration is very similar to span
calibration. Disconnect the span gas from the check gas port of the detector
and connect zero gas instead. Allow zero gas to flow into the detector at a
rate of 600 ml/min and wait for the DATA DISPLAY to stabilize. When the
display is stable then press ZERO and EXEC. Calibration is now completed. The
AV8G has several modes of automatic calibration which are described in great
detail later in this manual.
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(1) CAL OPN operation
This operation is to perform zero point or span point calibration.

As an example shown here the case of the zero and span gas
concentration to be 1.00, 21.0 vol % O, respectively.

NOTE: 1. Complete all the steps to perform calibration even if E--5 occurs
(the message for abnormal calibration value). If E--5 does not
clear after completion of the calibration, then carefully check
the calibration gas piping for leaks or blockage as well as
verifying the flow rate of the calibration gas. The flowrate
should be 1.27 SCFH + 10%. Repeat the zero and span calibration
again. If E--5 is still displayed it means that the zirconia
cell for that detector can no longer be calibrated and it must
be replaced.

Step Name Method and Conditien Result
1 | MODE key —> Push MODE key. o I_’;g MAINTENANCE
MODE
MEAS/MAINT o DATA c ¢ ¢ ¢
2 FUNCTION key —_— Push FUNCTION key o i: MAINTENANCE
o FUNCTION (Select)
o CH [n] (Display CH No. when
PUNCTION measuring)
[:j o DATA n n nan
(Display Oxygen concentration
when measuring)
3 | CH key ——>  Push CH key o MAINTENANCE
o FUNCT ION
o CH (Select: As an example
CH indicate CH No. 1)
o DATA 3.28
(Indicate O2 concentra-
tion of CH No. 1 inside
the furnace in the =tage
the calibration not
having been completed.)
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Step Name

Method and Condition

Result

L | Span gas

—_— Introduce span
gas into the
detector

(600 m¢/min)

o {} MAINTENANCE

o[3] FUNCTION

o CH[Z]

EXEC

Span Key —> Push SPAN Key o DATA 20.3
o Wait until the indication
SPAN'{:? become stabilized.
5 |EXEC key —  Push EXEC key o It MAINTENANCE

o [3] FUNCTION

cH (1]

Q

o DATA 21.0

SPAN Q

o No sooner than push the
SPAN key EXEC point
calibration complete.

o}

6 | Zero gas

— Introduce zero
gas into the
detector.

(600 m¢/min)

ZERO Key

.—> Push ZERO Key

'ZERO - .
/\r\

o {& MAINTENANCE
o [3] FUNCTION

o CH
o SPAN Q

o DATA 2.11

o Wait until the indication
become stabilized.
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Step Name Method and Condition Result
7 | EXEC Key —>  Push EXEC key o t MAINTENANCE
o [Z| FuNCTION
o CH
o DATA 1.00
EXEC. o ZERO XX
[:] o No sooner than push gxgc
key ZERO point calibra-
tion complete.
8 | MODE key —  Push MODE key o It MEASURE
[]
o CH[E]
MODE
MEAS /MAINT o DATA 3.00

[

o Display indicates the
correct O2 concentration
value in the furnace.
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9.6 FAIL Check

1) If the FAIL lamp comes on, it indicates a failure of that particular
channel. To identify the nature of the failure use the following
procedure.

For the following example, assume the current measuring channel is
No.l and that the FAIL lamp for channel No.2 comes on.

Step Name Method and Condition Result
1 | MODE key —  Push MODE key o —}{;g. MAINTENANCE
MODE
MEAS/MAINT o DATA c ¢ ¢cc
2 | FUNCTION key —>  Push FUNCTION keyl o _3:';(, MAINTENANCE

o]

FUNCTION (Select)

o CH[1] (CH No. when MEAS)
FUNCTION
] o DATA Oooao
(Indication of normal)
3 | CH xey —> Push CH key o ;¢F MAINTENANCE
o FUNCTION
CH &

CH[EI (Select)

o

[

o DATA E - = n

(n is a numeral)
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2) 1If the UNIT ALARM light, that means there exist a failure in the

common parts.
Check and find out the condition of the failure by the following

operation.
Step Name ~ Method and Condition , Result
1 MODE key —> Pugh MODE key o % MAINTENANCE
MODE
ME“???AINT o DATA c c ¢ ¢
2 FUNCTION — Push FUNCTION key| o 3:§- MAINTENANCE
key
o [k] FUNCTION (Select)
o DATA E - = n
FUNCTION Indication of abnormality
(n: Numeral)

Note 1. Contents detected by FAIL CHECK operation are as follows:

(Battery replacement) (Cell abnormal)

(Analog part abnormal) (Waiting for recalibration)
(Temperature abnormal (Low)) (Calibration value abnormal)
[4]-]-]-] (Lower alarm limit) (Temperature abnormal (High))
[ 1T T 1] (pigital part abnormal) [5]=]=[=] (Higher alarm limit)

Note 2. When found FAIL produced in any specified CH, turn off the heater
switch of the channel, then perform the check to find out whereabout
the FAIL. After perform the check, if such FAIL eliminated, perform
the re-start operation for the channel by the following procedures.

1) r&arn on the heater switch of the channel

(2) Press the RST switch on the CH board of the channel for 1 to 2
second by a sharp pointed head of something like a ball pen.

(3) Confirm the FAIL lamp for the channel on the front panel turns
off, indication 0.00 displayed, and the ALM lamp lights.

(4) When the procedures described in above (3) cannot be achieved,
perform once again the operation described in (2) so that can
achieve the condition described in (3).

Note) Unable to perform the ENTRY operation during the STABILIZED TIME.
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9.7 The STD GAS CONC Function

Before the initial calibration of this instrument it is necessary to
purchase calibration gas for zero and span. Zero gas can have a range of 0.5%
to 10.0% oxygen with the balance being nitrogen. Span gas can be in the range
of 4.0 to 21.0% oxygen with the balance being nitrogen. To achieve maximum
accuracy the ratio of span gas to zero gas concentration should be 2 or
greater.

Once these gases are available, it is necessary to enter the
concentration values of these gases using the STD GAS CONC function. To enter
new value for these gases it is necessary to put the ENABLE/INHIBIT switch in
the ENABLE position (located on the back of the operation panel). Put the
converter in the MAINT MODE and enter the password (007). Before entering the
password the DATA DISPLAY will show —---. Press the INCR key and the DATA
DISPLAY will have three zeros in it. The far left zero will be flashing,
index the SHIFT key until the right-hand zero is flashing. Index the INCR
(increment) key until a 7 appears then press EXEC. Select function 5 STD GAS
CONC. Press the ZERO key and the previous value stored in memory will be
shown in the DATA DISPLAY.

Use the SHIFT key to move to the digit that requires change and index the
INCR key until the value for that digit appears then use the SHIFT key to
move to the next digit that requires change and repeat the procedure until
all the digits in the DATA DISPLAY appear correctly then press EXEC.

The procedure to enter a new value for span gas concentration is almost
identical to that of zero except that it starts with the SPAN key being
pressed. All other steps are the same.

The decimal point can be shifted when setting zero and span gas
concentration. Before pressing EXEC for span and zero gas index the DECIMAL
POINT key until the decimal point moves to the proper position in the DATA
DISPLAY then press EXEC.
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(1) STD GAS CONC ENTRY operation
This operation is to input STD GAS concentration used for ZERO, SPAN

point calibration. Every time STD GAS concentration change, input
operation is necessary. - common to all channel -

Undermentioned is an example of input operation when ZERO, SPAN gas
concentration is 1.23 vol % 0,, 21.0 vol % 0Oy respectively.

Step Name Method and Condition Result
1 | PASS WORD Refer to Section 9.14 o f} MAINTENANCE
operation
—
o DATE c ¢ ¢ ¢
2 | FUNCTION key —>  Push FUNCTION key o - MAINTENANCE
T (Select)
FUNCTION o 5] FuncTION (Selec
[] o DATA - - - -
3 | ZERO key —>  Push ZERO key o —;"1- MAINTENANCE
o [5] FuncTION
zER0 L0
o DATA 20 00
o Previous input value.
b | SHIFT key —>  Push SHIFT key o Xt MAINTENACE

SHIFT

o

FUNCTION
zERO Lt

DATA o < 0 0

0 Left second digit lights on
and off. - _

o Light on and off, moves every
time one digit to right.
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Stepo Name

Method and Condition

Result

5 | INCR key —>  Push INCR key -d;} MAINTENACE
(5] rFoNcTION
\
INCR ZERO - YF-
D DATA 0 i 00
t
6 | SHIFT key —>  Push SHIFT key L%  MAINTENANCE
(5] FUNCTION
1
SHIFT ZERO . %Cf
DATA 0150
7 INCR key —%>  Push INCR key .jq. MAINTENANCE
[5] FuNcTION
INCR ZERO -f}
DATA 01 Z.0
8 | SHIFT key —>=  Push SHIFT key XX MAINTENANCE
[5] FUNCTION
1
SHIFT ZER0 Y-
L DATA 01 2 &
9 | INCR key —>  Push INCR key —i} MAINTENANCE
[5] FUNCTION
. 4
g0 Lt
INCR
D DATA 01 2 3
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Step Name Method and Condition Result
10 DECIMAL POINT —3 Push DECIMAL POINT o ;:} MAINTENANCE
key key
o [5] FUNCTION
o zERO Y}
DECIMAL '
POINT
D o DATA 0 1.2 3
o The decimal point moves
from left to right.
11 | EXEC key —  Push EXEC key o XY MAINTINANCE
o [5] FUNCTION
o ZERO %
T 1.
EXEC o DATA 2 3
l::i Notes: input possible,
but extreme left digit
should be either O or 1.
12 | SPAN key —>  Push SPAN key o -t';{ MAINTENANCE

FUNCTION

o

SPAN -{_’:—

D o DATA 0 0 ©

o Previous input value

13 | SHIFT key —>  Push SHIFT key o X MAINTENANCE

o [5] FUNCTION

SHIFT
D o DATA 0O & 0 0
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Step Name - Method and Condition Result
14 | INCR xey —» Push INCR key o g;‘} MAINTENANCE
o [5] FuNcTION
o SPAN XY
INCR :
D o DATA 0 Z 0O
15 | SHIFT key —> Push SHIFT key o .f;(_ MAINTENANCE
o [5] FUNCTION
SHIFT o SPAN ¥
[ o DATA 0 230
16 | INCR key —=  Push INCR key o Yt MAINTENANCE
o [5] FUNCTICN
1
INCR o SPAN {2}
L] o DATA 0 2: 0
17 | DECIMAL POINT | —3 Push DECIMAL POINT| o .j¢. MAINTENANCE

key

key

DECIMAL
POINT

L

SPAN

DATA

[5] FUNCTION

¥&

0o 27/ 0

o The decimanl point
moves from left to
right.
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Step Name Method and Condition Result
18 | EXEC key —>  Push EXEC key o Xf MAINTENANCE
o [5] FUNCTION
o SPAN _ﬁ_
EXEC
D o DATA 21 .0
19 | ENABLE/INHIBIT | —» Change to o ¥ MAINTENANCE
change over INHIBIT
switel o [5] FuncrION
o SPAN a
|- ATA ENTRY - ﬁ

o DATA 21 . 0
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9.8 OUTPUT RANGE {1] ENTRY Operation

This operation is to decide which range should be selected as No. 1
output range among 3 ranges, 0 to 5, 0 to 10, 0 to 25 vol % 05, - common to

all channels.
As an example of input, indicate the range of 0 to 5 vol % 0,.

Step Name

Method and Condition

Result

PASS WORD
operation

Refer to Section 9.14

o Y- MAINTENANCE

o DATA

c ¢ ¢ ¢

FUNCTION key

—>  Push FUNCTION key

FUNCTION

[

o :;:} MAINTENANCE

o[6] FUNCTION (Select)

o CH[T]

o DATA

o Previous input value

INCR key

—> Push INCR key

INCR

o It MAINTINANCE

o [E] FuncTION

o CH[L]

o DATA

F A .
0 - 5y

(Select)

o Every time push "the key dis-
play change as shown above.
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Step Name Method and Condition Result
b | EXFC key —> Push EXEC key o J;‘} MAINTENANCE
o [6] FUNCTION
o CH
EXEC
D o DATA 0 - -
{
5 | ENABLE/INHIZIT | —% Change to o .;;{- MAINTENANCE
change over INHIBIT
switch

EXAR[F f]
l TNATETT ] DATA ENTRY

o [6] FUNCTION

o

ci [1]

o DATA 0 = =
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9.9 Setting OUTPUT RANGE 2

In addition to being able to set a scaling factor to OUTPUT RANGE 1, the
AV8G can also store a second range which can be selected REMOTEly by a
contact closure to the instrument. The procedure for entering the second
range is identical to setting OUTPUT RANGE 1 outlined in Section 9.8 except
function 7 is selected- OUTPUT RANGE 2.

If no further changes are going to be made to the setting parameters the
ENABLE/INHIBIT switch should be returned to the INHIBIT position. Either
output range can be selected manually or remotely. Manual selection can be
made if the REMOTE/LOCAL switch on the rear of the operation panel is in the
LOCAL position by toggling the OUTPUT RANGE 1/2 switch to get the desired
range.

If for example you want an external controller to determine the scaling
of the output range then you could use a contact output from the controller
to switch the scaling factor from OUTPUT RANGE 1 to OUTPUT RANGE 2. This
external contact would be brought to terminals 16 & 17 on the I/0 board. If
your control scheme requires the analyzer to notify the control of what range
it's in the the REMOTE RANGE ANSWER BACK contacts can be used. This is also
located on the I/0 board terminals 14 & 15.

If no further changes are going to be made to the setting parameters the
ENABLE/INHIBIT switch should be returned to the INHIBIT position.

(1) OUTPUT RANGE [2] ENTRY operation
This operation is to decide which range should be selected as No. 2
output range among 3 ranges, 0 to 5, 0 to 10, 0 to 25 vol % 0,. It
also possible to input the same range as No. 1 range. (All channel
common. )
As an example of input indicate O tO0 10 vol % 0,. -

Stenp Name Method and Condition Result
PASS WORD Refer to Section 9.14 o Xt} MAINTENANCE
operation i

o DATA € ¢ ¢ ¢
FUNCTION key —> Push FUNCTION key| © —’gj— MAINTENANCE

o FUNCTION (Select)

o CH (2]

FUNCTION o DATA 0 - 2 =%

L]

o Previous input value

IM 11M3D1-01E



9-23

Step Name Method and Condition Result
3 | INCR key —> Push INCR key 0 -fri— MAINTENANCE
o [7] FuncTION
o CH
o DATA 0 - 24
0- | l (Select)
o0 Every time push INCR key
display of range changes
as shown above.
b | EXEC key —>  Push EXEC key 0 .;“1_ MAINTENANCE
o [7] FUNCTION
cH
EXEC °
[] o DATA 0 - 10
5 | ENABLE/INHIBIT | —» Change to o Yf MAINTENANCE
change over INHIBIT
switch

)

(o]

FUNCTION

cH [2]

DATA
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9.10 Determining which Channels will be Included in AVE GROUP a

One of the most useful features of the AV8G is its ability to measure the
output of a user defined group and calculate the average of that group. This
average can be displayed or output. In addition, the AV8G can optionally
calculate the average for a second group and display and output that value.

The purpose of these features is to reduce the burden on your control
system for I/0 and computations. This section shows how to identify which
channels will be included in the average.

The first step is to determine which probes (channel numbers) are desired
to be part of the average. Then the instrument should be put into the MAINT
MODE with the ENABLE/INHIBIT switch in the ENABLE position. Follow the
password entry procedure and then select function 8- AVE GROUP a. The CHANNEL
DISPLAY will show the letter A indicating group A is being set. Now the
CHANNEL STATUS INDICATOR alarm lamps will indicate the channel to be included
in the average for group a. Press the CH key to add a new channel to the
group. The alarm lamp for that channel will flash until the EXEC key is
pressed. This procedure should repeated until all the channels that are
desired are added to the group.

When channels are to be deleted from the group, the CH key must be
pressed a second time before pressing EXEC. After all changes have been made
examine the alarm lamps of the CHANNEL STATUS INDICATOR and make sure that
the alarm lamps of the channels to be included in the group are lit.

Before returning to the MEAS MODE verify that the ENABLE/INHIBIT switch
is in the INHIBIT position.
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(L)

AVE GROUP [a] ENTRY operation
This operation is to show how to make a combination for[:]group with

9-25

whichever other channels. The maximum possible number of channels be
able to combine are 8 channels. The concentration output signal
indicates that value as an avarage concentration for all channels
combined. But the channel under FAIL or MAINTENANCE is automatiecally
eliminated and indicate the average output value of the channels left.
As an example below is the case of as combination of channels, 1, 2,

3.

Step

_=Name .

Method and Condition

Result

PASS WORD
operaticn

Refer to Section 9.14

o DATA c c ¢ ¢

o _ﬁj— MA INTENANCE

FUNCTICN

—> Push FUNCTION key

- FUNCTION

[

o -ﬁ}’- MAINTENANCE

o DATA - - - -

o @ FUNCTION (Select)

o CH [a]
oCHNo. 1 2 3 4 5 6 7 8
READY

ALARM re b o2
FAIL

o Previous input point,
CH No. 1, 3, 5 ALARM
lamp light.
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Step Name

Method and Condition

Result

3 CH key

Push CH key

Every time push

CH key ALARM lamp
lighting on and off
moves from 1 to 8.

(o]

[o}

Q- MAINTENANCE

DATA

CH

o [9] FuNCTION

o CH [b]

oCHNo. 1 2 3 4 5 6 7 8

ALARM '%{' 'C} {;"

light on and off (Select)

b4 EXEC key

Push EXEC key

EXEC

[]

o 8

o DATA - - - -

MAINTENANCE

o [8] FUNCTION

o C- iz]

5 | CH key

—

Push CH key

CH

o -;tf— MAINTENANCE

o DATA - - - -

o [8] runcrION
o CH[A]
©CHNo. 1 2 3 4 5 6 7 8

wam SBT3
:

light on and off (Select)
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Step Name Method and Condition Result
6 | -EXEC key — Push EXEC key . {i’ MAINTENANCE
o DATA - - - -
°[8] FuncTION .
o A
EXEC cu (]
[_—_] o CHNo. 1 2 3 4 5 6 7 8
aarn  TF TERE L
7 | CH key ——» Push CY key o _;jg., MAINTENACE
o DATA - - - -
e —————————————
° 'FUNCTION
o cH
cH o CiNo. 1 2 3 4 5 6 7 8
] aarm ¥ Lr {/Z XX
light n and off (Select)
8 | -Exec kéy —> Push EXEC key ° —;f} MAINTENANCE
o DATA - - - -
° FUNCTION
EXEC o CH [A]
D o No.1 2 3 % 5 & 7 8
ALARM ﬁﬁf} LF
? | CH key —  Push CH key o {¥  MAINTENANCE
o DATA - - - -
o CH
CH [&]
D o CHNo. 1 2 3 4 5 6 7 8
ALARM {’}‘b’ ﬁ'@ Lt

light on and off (Select)
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Ltep Nane

Method and Condition

Result

10 CH Zey

——  Push CH key

CH

o ¥L  MAINTENANCE

]

o DATA - - - -
o [8] FUNCTION

ci [E]

o CHNo. 1 2 3 4% 5 6 7 8

ALARM s ¥

1
light on and off (Selecti

11 ENABLE/INHIBIT

change over
swyitch

'— Change %o
INHIBIT

DATA ENTRY

° NOT PRESSING EXEC KEY, BY OTHE
FUNCTION OR MODE CHANGE QVER,
.CH NO. 5 DISAPPEAR.
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9.11 Determining which Channels will be Included in AVE GROUP b

As an option the AV8G can have a second output that represents the
average of a second user defined group. This system is flexible enough to
allow the same channel to be in group a and group b at the same time.

Assigning channels to average group b is essentially the same as the
procedure for assigning channels to average group a described in Section 9.9.
The only difference is function selection, now function 9- AVE GROUP b should

be selected when in the MAINT MODE.

Note: Even if the analyzer does not have the option for second averaged
output, the above procedure can be used to display the average oxygen

concentration of group b.

(1) AVE GROUP [bl ENTRY operation
This operation is to show how to make a combination for [b] group with

whichever other channels. The maximum possible number of channels be
able to combine are 8 channels. The concentration output signal
indicates the value as an average concentration for all channels
combined. But the channel under FAIL or MAINTENANCE is automatically
eliminated and indicate the average output value of the channels
left. Also can entry overlapping with Grouping[].

IStep " Name . Method and Condition Result
|
1 | PASS WORD Refer to Section 9.14 o JO’- MAINTENANCE
operation
- - _ o DATA c ¢ ¢ ¢
2 | FUNCTION —~- Push FUNCTIONkey | o _ﬁ;(_ MAINTENANCE
o DATA - - - -

(o]

FUNCTION (Select)

- FUNCTION

[]

o]

CH (o]

oCHNo. 1 2 3 L 5 6 7 8
READY

ALARM r I*

FAIL

o Previous input point,
CH No. 1, 3, 5 ALARM
lamp light.
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Result

EXEC

Q

Step *Name ~ - Hetho_d and Condition
3 | CH key —> Push CH key o -‘ﬁ‘rs— MAINTENANCE
Every time push
CH .. key ALARM lamp o DATA - - - -
lighting on and off
moves from 1 to 8. o E] FUNCTION
o] CHE:[
oCHNo. 1 2 3 4 5 6 7 8
CH 1
! \ﬁ{'
light on and off (Select)
b | EXEC key —> Push EXEC key o -g} MAINTENANCE

DATA - - - -
[g] runcTION

cH [A]

CEHNo. 1 2 3 4 5 6 7 8

wamd 1Y 3 ¥t
|

light

Following Procedures are same as AVE GROUPING @(Ref‘er 9-10).
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9.12 Setting HIGH ALARM SET Function

A high oxygen concentration alarm set point can be entered into the AVSG.
This high setpoint is common to all the channels. Each individual probe
(channel) has an alarm contact output on terminals 9 & 10 of each MX/CH
board. This relay will energize when the oxygen concentration for that
channel exceeds the high alarm setpoint. There is also a common alarm relay
(called the STATUS OUTPUT HIGH ALARM) which is located on terminals 5 & 6 of
the I/0 board. This relay energizes when any channel is in high alarm.

The procedure for entering high alarm set points is very simple. First,
the instrument must be put into the MAINT MODE and the password must be
entered. Then function A must be selected to perform HIGH ALARM SET. The DATA
DISPLAY will show the last high alarm set point or the default value (25%).
To change the current set point use the SHIFT key to select the digit to be
changed and index the INCR key until the desired value appears for that
digit. Repeat this procedure until all digits requiring change show the
proper value in the DATA DISPLAY, then press the EXEC key.

Remember to put the ENABLE/INHIBIT switch back into the INHIBIT position.
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(1) HIGH ALARM SET ENTRY operation
This operation is to set the highest limit of the ALARM for the
concentration value, - common to all channels.

As an example, indicate 3.50 vol % 0,.

Step . Name . Method and Condition Result
PASS WORD Refer to Section 9.14 | o IF MAINTENANCE
operation ;
o DATA c ¢ ¢ ¢
FUNCT ION i —> Push FUNCTION key o .(_‘;, MAINTENANCE
! .
o [A] FUNCTION (Select)
FUNCTION o CH
[ o DATA Sh.0 0
o Previous input value
SHIFT key —=  Push SHIFT key ) -3:‘1_ MAINTENANCE
o [A] FUNCTION
SET o ca @
o DATA 04 0 O
INCR key —> Push INCR key o {;{- MAINTENANCE
o [A] FUNCTION
INCR °
[:] o(ﬂIEﬂ
o DATA 03 0o
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Step Name Method and Condition Result
5 | SHIFT kéy —>  Push SHIFT key o ‘X;Y MA INTENANCE
o [&] FUNCTION
FUNCTION
D o cH[H]
o DATA 03¢ o0
6 | INCR key '—» Pusn INCR key o -‘g’} MA INTENANCE
o [A] FUNCTION
SHIFT o cH [H]
u o DATA 0 35 0
7 | DECIMAL POINT | —> Push DECIMAL POINT| o {‘\;Q ‘MADJTENANCE

key

- Every time push the

. moves one digit from

key
key the decimal point

left to right.

DECIMAL
POINT

il

—_——

FUNCTION
o CH Ei]

(o]

o DATA

0 3.5 0

1
(Select)

(IN THE EXAMPLE NO NEED TO TRANSFER)

o -;?- MAINTENANCE

8 | EXEC key —> Push EXEC key
o [A] FUNCTION
EXEC o cH [H]
D o DATA 3.5 0
{
9 | ENABLE/INHIBIT | —>» Change to ° )Q— MAINTENANCE
chanve over INHIBIT
switch

: ] DATA ENTRY

o [] FuNCTION

o CH [H]

o DATA
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9.13 Setting LOW ALARM SET Function

The AV8G also has a low alarm set point available. As with the high
alarm, this setpoint is common to all channels. Each MX/CH board uses the
same contact output on terminals 9 & 10 as the high alarm for the low alarm
contact output. This does not represent a conflict since it is impossible for
a channel to be in high and low alarm at the same time.

The low alarm is identified by a unique STATUS OUTPUT LOW ALARM contact
output on terminals 7 & 8 on the I/0 board. This relay is energized when a
low alarm occurs on any channel.

The procedure for entering the new low alarm set point is the same as for
entering a new high alarm set point except that function B- LOW ALARM SET is
selected when the MAINT MODE is entered. Then using the SHIFT, INCR, and EXEC
keys the new set point may be entered.

Be sure to put the ENABLE/INHIBIT switch back into the INHIBIT position

before returning to the MEAS MODE.
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(1) LOW ALARM SET ENTRY operation
This operation is to set the lowest limit of the alarm of the 0,

concentration value,

— common to all channels.

As an example of the input, indicate 1.00 vol. % O,.

9-35

Step Name Methcd and Condition Result
1 | PASS WORD Refer to Section 9.14 | o XY MAINTENANCE
operation ]
o DATA c ¢ ¢ c
2 | FUNCTICN —» Pusn FUNCTION key o ’f; MAINTENANCE
o [5] FUNCTICN (Select)
o CH
FUNCTION
[:] o DATA 2.5 O
o Previous input value
3 The input procedure of the set value is eﬁuivalent to 3~ 7 of
the HIGH ALARM SET.
4 | EXEC key —>  Push EXEC key, ° —){l} MAINTEHANCE
o [b] FUNCTION
[E:XT ¢ o CH
' o DATA 1.0 O
5 | ENABLE/INHIBIT | —> Change to 0 .;f;_ MAINTENANCE
change over INHIBIT
switch o [6] FUNCTION
DATA ENTRY o CH »
o DATA 1.0 0
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9.14 PASS WORD Operation

This unlock method is used for various DATA ENTRY. If not make the figure
equal to that already stored by this operation, the ENTRY operation
thereafter become difficult.

Step Name Method and Comdition Result
1
1 | ENABLE/INHIBIT| —> Change to o {Pj— MEASURE
change over ENABLE
switch o CH [n]
ENAB
DATA ENTRY
T TRATBIT o DATA n noaoan
~ Measuring condition
2 | MODE key —>  Push MODE key o XY MAINTENANCE
MODE o CH
MEAS/MAINT [E]
[] o DATA - - -
3 INCR key — Push INCR key o 3211‘ MAINTENANCE

INCR

]

ci [7]

DATA 0 0

]
.

L SHIFT key

—3%  PushSHIFT key

-¢._ MAINTENANCE

2 times o CH[P]
SHLIET o DATA 00 o
5 | INCR key —> Push INCR key ) -;:} MAINTENANCE
o CH[F]
INCR o DATA oo 7
[:] o 007 is input as PASS WORD
6 | EXEC key —>  Push EXEC key o _ﬁ MAINTENANCE

EXEC

O]

DATA c ¢ ¢ ¢
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9.15 Operation for the Changeover

Operation for the changeover TRABTE o
switch following are the list gx%£e°vm INHIBIT DATA ENTORY
of conditions changed by the NoN ToLD o
changeover switch locating at HOLD oLT LT

the bottom of the panel of the REMOGTE 1= OUT PUT RANGE
converter. LOCAL SELECT MODE

1
2

OUT PUT RANGE

AUTO CAL CALIBRATION

MANUAL CAL MODE
H{SEmI AUTO MANUAL
Z——-{ MANUAL CALIBRATION
ON
AER
H T oFF ]
'OP
-]
~

Figure 9.15 Changeover Switch

Name Switch position Condition

ENABLE Use only for input of FUNCTION DATA

1 DATA ENTRY ) g
Disable the input function of DATA

INHIBIT but all call functions work.

In MAINTENANCE MODE, produce
NON HOLD output for measured value at every
moment per each channel.

2 OUTPUT
In MAINTENANCE MODE, hold the
channel only under calibration, but
averaging output is all ways NON-
HOLD.

HOLD

Changeover output range possible
by the remote contact point signal.

REMOTE REMOTE OUTPUT CONTACT POINT
SWITCH RANGE for ANSWER BACK
3 OUTPUT RANGE (STATUS) (STATUS)

SELECT MODE CLOSE 1 ON

OPEN 2 OFF

By using the changeover switch in
the converter, switchover to OUTPUT
RANGE or become possible,
butremote changeover is impossible.

LOCAL
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Name

Switch position

Conditiion

Produce output the range having

(MOMENTARY)

1 been made input in item 6(8). All
_ channels become same range.
QUTPUT RANGE
Produce output the range having
2 been made input item 6(9). All-
channels become same range.
Perform zero span point calibra-
CALIBRATION AUTO CAL z;igbigzg::ti;:iiy per each set
MODE )
(Refer to Note 1) For the operation MANUAL CALIBRA-
MANUAL CAL TION described in next item 6.
MANUAL CALIB- SEMI AUTO Perform'only o?ce ménually zero,
CALIBRATION span p01nt calibration.
(Refer to Note 1.) Perform manually; zero or span gas
MANUAL flow, or calibration.
ON AUTO CAL MODE OPERATION START
TIMER '
Clear the counter, return to the
first position when the operation
Ref t .
(Nst:rl ) OFF for AUTO CAL MODE started. (WAIT
) TIME ZERO)
By this operation all ENTRY values
for AUTO CAL mode are not cleared.
By pushing this switch, stop the
calibrating operation half way.
CAL STOP PUSH SWITCH Operation in the MODE either AUTO
( PUSH ) or MANUAL IS POSSIBLE.

The stabilized time starts from

" when switch ON.

Note 1 Perform the

IM 11M3D1-01E
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9.16 Setting the Calibration Parameters CAL INTERVAL, WAIT TIME, CAL TIME, & STAB TIME

The calibration parameters CAL INTERVAL, WAIT TIME, and CAL TIME were
designed to be used with the flow control unit for automatic calibration. In
this mode the AV8G can control the flow of zero and span gas to the detectors
via an external flow control unit. This set-up permits either fully
automatic, semi-automatic, or a manual calibration by the converter. For
complete details of the system refer to Section of this manual.

The STAB TIME (stabilization time) function can be used with or without
the flow control unit. When calibration gas is sent to the probe through the
check gas port while the analyzer is installed, it takes some time before
stack gases purge the cell of the calibration gas. The output of the analyzer
will not be very useful until it represents only stack gas oxygen
concentration. Therefore the AV8G allows the user to enter a STABilization
TIME in minutes to delay that channel from being included in the averaged
output until the stabilization time has passed. This will prevent a "bump” in
the output of the analyzer which could give problems to the control system.

The procedure for entering the STAB TIME involves entering the MAINT MODE
and entering the password. Then function F- STAB TIME must be selected. The
legal range for stabilization is O to 32 minutes. Use the SHIFT key to get
the digit in the DATA DISPLAY to be changed and index the INCR key until the
proper value for that digit appears. Repeat this procedure until all the
digits in the DATA DISPLAY read correctly. Now press EXEC to enter this new
value into memory. Return to the MEAS MODE and put the ENABLE/INHIBIT switch
back into the INHIBIT position. ’

(1) Stabilized time
Stabilized time is the time spent from when the supply of the
calibration gas suspended until when the calibration gas in the cell
replaced with the measured gas, which can be set optionally in the
range of O to 32 min. Can operate in the case of both standard and
automatic calibrating function providing. The stabilized time starts
after finish zero span calibration, also even when only supplying
zero or span gas, from right after suspending the supply. Until the
stabilized time finish, the channel is separated from the averaging
group. Also in the case when the automatic calibrating function is
provided cannot flow the calibration gas of other channels. During
the stabilized time the lamp of FUNCTION LED lights on and off.
Followings show make ENTRY in the stabilized time from O min to 2 min.

IM 11M3D1-01E



9-40

Step Name Method and condition Result
!
1 | Pass word Refer to Section 9.14 | XY MAINTENANCE
operation .
' DATA
2 | FUNCTION key | > Push -Kfj— MAINTENANCE
FUNCTION FUNCTION
] DATA
]
3 | SHIFT key ~  Push +X MAINTENANCE
SHIFT FUNCTION
D DATA
1
4 | INCR key +  Push X MAINTENANCE
INCR FUNCTION
] DATA
5 | EXEC key ~  Push O MAINTENANCE
EXEC FUNCTION
(] DATA
A
6 | EN.BLE/INHIBIT| - Changeover to r MAINTENANCE
Changeover IMHIBIT FUNCTION
switch
ENABLE DATA DATA
 pl{inmiBrT]  ENTRY
~
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10. MAINTENANCE

To maintain the 0, analyzer in good operating condition, it is
necessary to perform daily maintenance and checks. The maintenance interval
may vary depending on the installation site conditions. However, maintenance
checks are required at least once a month or once a year.

10.1 The Contents of Maintenance Checks

(1) Display calibration

(2

(3)

Perform this calibration in accordance with the ZERO calibration
procedure in 6.3.

Check and cleaning of the detector probe tip.

If dust accumulates on the filter, remove it using a brush. For the
probe with adaptor, clean inside the probe adaptor.

Calibration gas

Confirm from time to time the calibration gas is surely being
supplied.

In the case when automatic calibrating function is provided, when the
calibration gas is not being supplied the function becomes abnormal,
so pay a special attention for the supply of the gas specially to the
point of the remained gas in the cylinder, also the normal range of
supply pressure 0.2 to 0.5 kg/cmz.
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10.2 Cleaning the Calibration Gas Pipe

Clean the calibration gas pipe observing the following procedures.

Apply pneumatic instrument air at approx. 1.4 kg/cm2 (19.9 pci) into the
calibration pipe as shown in Figure 10.1. If the calibration pPipe is clogged,
insert a steel wire in the pipe to remove the obstruction.

If the entrance of the calibration gas pipe is clogged, use air or steel
wire to remove the obstruction in the same manner as the pipe cleaning
procedure.

If the sensor assembly is rinsed in water, dry the assembly before
remounting it.

Calibration Gas Pipe

Steel Wire

Figure 10.1 Cleaning the Calibration Gas Pipe

Calibration Gas Outlet
[8-¢0.8 mm {.03") holes]

Calibration Gas Outlet
[4-¢1.6 mm (.08") holes]

Figure 10.2 Cleaning the U-Pipe

Notes:

1. For disassembly and reassembly of the cell, refer to 9.3.

2. The calibration pipe inner diameter is 3 mm (0.12 in.). Do not insert a
steel wire longer than 400 mm (15.75 in.) in the calibration pipe.

3. 1If the calibration pipe cannot be cleaned, contact your nearest YOKOGAWA
service center/sales agent.

IM 11M3D1-01E



10-3
10.3 Cell Replacement

Pass the span gas at a rated volume and turn the converter power OFF.
Remove the detector from the stack. Replace the detector in the following

procedure when the cell temperature is sufficiently low.
(1) Removing the detector

a. Remove four bolts(:)from the cell assembly.

b. Remove U—pipe(:)together with plate(:)from the cell assembly.

c. While rotating cell assembly@clockwise, remove it from contact
O—ringC:)is inserted between the cell assembly and the probe. Do not
loose it when disassembling the cell assembly and use care so as not to
scratch the surface of the O-ring.

(2) Mounting method

a. Check that spiral type contactis not missing.

b. Install metal O—ring(:>in the groove on cell assembly(:)

While rotating cell assembly(:)clockwise, insert it in the probe. Match
all holes with mating ones.

c. Insert U—pipe(:)in filter assembly(:)and install it with plate<:) Orient
the finer filter mesh toward cell assembly(:)

d. 1Insert bolt(:)in washer(Z)and secure filter assemblyC:)and cell assembly

Match the center of the filter and cell assembly. Tighten all bolts
uniformly.

Contact Installing
Position

Installing the
contact
Correcting the
contact

Figure 10.3 Cell Assembly Replacement Figure 10.4 Contact Replacement

Note: When reinstalling the cell assembly@ use new O—ring@ contact
and filter assembly()

Before installing the contact check that it has a perfect ring
shape.

If end of the contact is protected from the ring, correct it. Next,
install the contact to the place shown in Figure 10.4.
Confirm that the contact is perfectly installed in the groove.
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10.4 Fuse Replacement

As preventive maintenance, replace the fuse every two years.

(1) Open the operation panel of the converter, turn all switches at the power
supply board off.

(2) Pull out the power supply board, turn the cap of the fuse holder
anticlockwise (To the arrow direction), then the cap can be removed
together with the fuse.

(3) Confirm that the new fuse rating is the same as the old one. If so,
insert the new fuse in the fuseholder and secure the fuseholder cap.

Notes:

1. CH fuse rating: 250V 2A (P/N MF51 NR)

Amplifier fuse rating: 250V 1A (P/N MF51 NR)
Tubular type fuse with 5.2 mm (0.20 in.) dia. and 20 mm (0.79 in.) long.
JIS C6575 fuse or equivalent is recommended.

2. Check that the fuseholder interior is clean. If it is dirty, clean it.

The dirty fuseholder interior can cause poor contact.

Fuse holder

@ Driver

[++++++tv4+idt4]o

Figure 10.5 Fuse Replacement
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10.5 Battery Replacement

(1) The battery holder is attached on the upside front of the CPU board

printed board. (Refer Figure 10.6.)

(2) Wipe the new battery with a dry cloth and install it to the polarity is

correct.
Plus is outside, pay attention when perform taking out or insert the
battery not to break the battery clamp.

Notes:

1.

Battery specifications.

Type: Lithium battery.

Model: CR2430 Sanyo Electric or equivalent.

Nominal voltage: 3V

Cautions

Do not solder any leadwire to the battery directly.
Do not charge the batter.

Do not bent or put into a fire.

Do not apply shock, do not attempt to disassemble.

Battery clamp CPU

© n

Battery holder

b

Figure 10.6 Battery Replacement

10.6 Maintenance and Checks of High Temperature Detector

The maintenance and checks for the high temperature type detectors are

described below.

a.

Cleaning the internal probe.

Remove the detector top cover and clean the probe interior using a
suitable tool.

Cleaning the auxiliary ejector or sample gas control needle valve.
Clean the auxiliary ejector outlet nozzle or sample gas control needle
valve as necessary.

Checking the auxiliary ejector pressure.

Check that the auxiliary ejector supply pressure meets the specified
pressure.
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Needle Valve Pressure Gauge

Po Ejector

Supply Air
R~ |

Po: Setting pressure (kgf/cm?)

P: Ejector driving pressure (Ejector inlet)

Pg: Suction pressure (mmH,0)

Qa: Air consumption {lI/min.}

Qg: Suction flow rate (I/min.)

L: Distance between ejector and pressure gauge (m)

Figure 10.7

40F
E =
o
S Exf
4 ~
= <
< &
fa 1 1 il
0 0.4 0.6 0.8
L(m) P (kgfcm?)
Setting Pressure Characteristics Air Consumption Characteristics
—100 |
~ €
Q E
v <2
a.
1 1 L ¥ < L L
0= 0.4 0.6 0.8 0 0.4 0.6 0.8
P (kgf/cm?) P (kgfcm?)
Suction Pressure Characteristics Suction Flow Characteristics

Figure 10.8

All above data are based on the standard auxiliary ejector (AX460).
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11. PRINCIPLE OF OPERATION

The solid electrolyte (zirconia porcelain) exhibits conductivity to
oxygen ions at high temperatures. Accordingly, if a zirconia element with
platinum electrodes on the internal and external surfaces is heated and gases
with different oxygen partial pressures are allowed to contact the surfaces,
the zirconia element will exhibit the properties of an oxygen concentration
cell. '

More specifically, oxygen molecules turn into oxygen ions with the
addition of electrons at the electrode (cathode) with a higher oxygen partial
pressure. The oxygen ions then move through the solid electrolyte to the
anode where they release electrons and thus turn back into oxygen molecules.

Cathode: 0, + 4e — 202
Anode: 202:—= 0, + 4

Electromotive force E (emf) mV developed accross the two electrodes
through this reaction is obtained by Nernst's formula as follows:

RT PX
¢ (1)

nF PA

E = -

Where,

R: Gas constant.

T: Absolute temperature.

n: 4

F: Farady constant.

PX: Oxygen concentration (%) on measurement gas for zirconia element.

PA: Oxygen concentration (%) on comparison air for zirconia element -
normally 20.95% O,.

If the cell set temperature is 750°C, the above formula is transformed
as follows:

PX

E =-50.74 108 —— . it iiireeeionnnnans (2)

PA

This analyzer heats the zirconia element to a specified temperature. The
measurement gas then flows on one side of the element and the reference air
flows on the opposite side. Consequently, an emf proportionally to the ratio
of the oxygen concentration in the measurement gas to the oxygen
concentration in the reference air is developed, which enables the oxygen
concentration in the reference measurement gas to be measured.
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Item Part No.

1

2

E7000DA
E7000DB
E7000FA
E7000FN
E7000GA

E7000HR
E7000HT
E7000JA

E7000CK
E7000CT

G9012ZF
G9016ZF
K911SUA

Qty

-t

Description

Power Supply Board Assembly 4 CH
Power Supply Board Assembly 8 CH

CPU Board Assembly

CPU Board Assembly with Auto Calibration
A/D Board Assembly

1/0 Board Assembly with Averaging b

1/0 Board Assembly with Averaging and Auto Calibration
Mx/CH Board

Key Card

Display Card

Fuse, 1A
Fuse, 2A
Battery
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