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PREFACE

Congratulations on your purchase of Fuji Electric’s Infrared Gas Analyzer (Type: ZRF).
This service manual provides descriptions on the maintenance, inspection, repair and adjustment proce-

dures of the non-dispersion type infrared gas anayzer (ZRF).

It is recommended to refer to the related instruction manual and parts list when reading this service

manual.

prior notice.

» Before using, be sure to read the related instruction manual carefully to ensure correct mainte-
nance, inspection and repair of the infrared gas analyzer. Note that incorrect handling may lead
to trouble or personal injury.

» The specifications of thisinfrared gas analyzer are subject to change for improvement without

* Do not attempt to modify the infrared gas analyzer without permission. Fuji Electric is not
responsible for any trouble caused by modification without permission.

Manufacturer . Fuji Electric Instrumentation Co., Ltd.
Type . Described in Fuji Electric’s company nameplate on main frame
Date of manufacture . Described in Fuji Electric’s company nameplate on main frame
Product nationality . Japan
© Fuiji Electric Systems Co., Ltd., 1997
NOTICE

for further improvement.

* Itisstrictly prohibited to transfer part or all of this service manual
without Fuji Electric’'s permission.
* Description in this manual will be changed without prior notice

Issued in Dec., 1997




SAFETY PRECAUTION

First of all, read this*“ Safety Precaution” car efully, and then use the analyzer in the correct way.

» The cautionary descriptions listed here contain important information about safety, so they should
always be observed. Those safety precautions are ranked 2 levels; “DANGER” and “CAUTION".

Warning & Symbol Meaning

@ DANGER: Wror!g handling may causg gdangerous situation, in which there
is a risk of death or heavy injury.

Wrong handling may invite a dangerous situation, in which there is
A CAUTION:| a possibility of medium-level trouble or slight injury or only physical
damage is predictable. .

Caution on installation and transport of gas analyzer

@ DANGER: This unit is not an explosion-proof type. Do not use it in a place
with explosive gases to prevent explosion, fire or other serious
accidents.

A CAUTION: -« For installation, observe the rule on it given in the instruction
manual and select a place where the weight of gas analyzer can
be endured.

Installation at an unsuited place may cause turnover or fall and
there is a risk of injury.

* For lifting the gas analyzer, be sure to wear protective gloves.
Bare hands may invite an injury. .

 Before transport, fix the casing so that it will not open. Other-
wise, the casing may be separated and fall to cause an injury.

» The gas analyzer is heavy. It should be transported carefully by
two or more persons if manually required. Otherwise, body may
be damaged or injured.

 During installation work, care should be taken to keep the unit

free from entry of cable chips or other foreign objects. Other-
wise, it may cause fire, trouble or malfunction of the unit.




Caution on piping

On piping, the following precautions should be observed. Wrong
piping may cause gas leakage.

If the leaking gas contains a toxic component, there is a risk of
serious accident being induced.

Also, if combustible gas is contained, there is a danger of explo-
sion, fire or the like occurring.

Connect pipes correctly referring to the instruction manual.

Exhaust gas should be led outdoors so that it will not remain in
the sampling device and indoors.

Exhaust from the analyzer should be relieved in the atmospheric
air in order that an unnecessary pressure will not be applied to
the analyzer. Otherwise, any pipe in the analyzer may be dis-
connected to cause gas leakage.

For piping, use a pipe and a pressure reducing valve to which oil
and grease are not adhering. If such a material is adhering, a
fire or the like accident may be caused.

Caution on wiring

A CAUTION: < Wiring is allowed only when all power supplies are turned off.
This is required for preventing a shock hazard.

» Enforce construction of class-3 grounding wire by all means. If
the specified grounding construction is neglected, a shock regard
or fault may be caused.

» Wires should be the proper one meeting the ratings of this instru-
ment. If using a wire which cannot endure the ratings, a fire may
occur.

» Use power source that matches the rating of the unit. Use of
power source out of rating may cause fire.

Caution on use
@ DANGER: < When handling the standard gas such as calibration gas, read
the instruction manual of the standard gas carefully and use the
gas correctly.
A CAUTION: « Avoid continuous operation with the casing drawn out.

During operation, avoid opening the casing and touching the
internal parts. Otherwise, you may suffer a burn or shock haz-
ard.




Caution on maintenance and check

@ DANGER: ¢ When doors are open during maintenance or inspection for
adjusting the optical system, etc., be sure to purge sufficiently
the inside of the gas analyzer as well as the measuring gas line
with nitrogen or air, in order to prevent poisoning, fire or explo-
sion due to gas leaks.

A CAUTION: - Before working, take off a wrist watch, finger ring or the like
metallic accessories. And never touch the instrument with a wet
hand, Otherwise, you will have a shock hazard.

« If the fuse is blown, eliminate the cause, and then replace it with
the one of the same capacity and type as before. Otherwise,
shock hazard or fault may be caused.

» Do not use a replacement part other than specified by the instru-
ment maker. Otherwise, adequate performance will not be
provided. Besides, an accident or fault may be caused.

* Replacement parts such as a maintenance part should be dis-
posed of as incombustibles.

Others

A CAUTION: -« If the cause of any fault cannot be determined despite reference
to the instruction manual, be sure to contact your dealer or Fuji
Electric’s technician in charge of adjustment. If the instrument is
disassembled carelessly, you may have a shock hazard or injury.
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OPERATION PRINCIPLE

1.1

Standard type

Theinfrared rays radiated from the infrared light source is divided into two parts by the distributing
cell to be incident upon the sample cell and reference cell, respectively. Interference gasis sealed in
the distributing cell to lessen the influence of the interference gas contained in the sample gas. The
infrared ray is absorbed by the sample gasin the sample cell, and the transmitted light quantity is
reduced by the absorbed quantity. Meanwhile, such a gas that does not absorb the infrared ray is
sealed in the reference cell, so the infrared ray is transmitted without being absorbed. The rotary
chopper provided between the infrared light source and distributing cell turns on a cycle of approx.
9Hz. Therefore, alarger quantity of infrared ray and a smaller quantity of infrared ray are incident
to the detector simultaneously on acycle of approx. 9Hz. A Fuji unique mass flow type detector is
employed as this detector. This detector converts the difference between these light quantitiesinto a
resistance variation, and generates an AC signal of approx. 9Hz. Furthermore, this detector func-
tions as an interference compensation detector which lessens the influence of the interference gas
contained in the sample gas by a special method.

Distribution cell
interference filter i .
( ) Trimmer Reference cell Interference compensating

Y

[ ]
Infrared light source . o[gireeecteleteleteleleteletel
(single light source) o
I
(d . . . .

Motor——

Sample cell amplifier

\ AC voltage

Rotary sector — |

(one-point chopper) Sample Sample -
I I gas inlet gas outlet M Gain
changeover

Sector synch.
signal
| A
! Oz metery----------- ’
|
(Option) A/D
= RAM
\ CPU [— ROM
A
| External input/contact output: D/A Indicator
b |

Alarm output Indication

Range identifi- Operating key
cation signal
Each mean

Calibration output
0, Vvalue Output,

Remote range input correction 0to 1V or
External hold input value gg) 20mA
(Option) (Option)

Operation principle diagram (standard type)




1.2 Sample switching type

The following description is given on the infrared carbon monoxide analyzer. However, this ana-
lyzer makes the similar action in case of other components.

The sample switching type infrared analyzer is based on a basic operation principle that the carbon
monoxide has a unique infrared ray absorption spectrum. The monoxide is measured by a flow route
changeover and flow differential system with the sample gas through a carbon monoxide/carbon
dioxide converter set to zero gas.

One of the sample gases processed by the pre-processor gets in the sample cell of the analyzer, while
the other is converted into a gas containing no carbon monoxide through the CO/CO, converter, and
itisputinthereferencecell. Theflow routes of these gases are changed over to each other by a
solenoid valve every 50 seconds, using the solenoid valve drive signal sent from the main printed
circuit board.

The sample cell and reference cell are provided with infrared-ray transmitting windows at both ends.
The sample gases are exposed to the infrared rays which are transmitted through these windows, and
absorb the infrared rays according to the measurement component.

The sample gas through the CO/CO, converter does not absorb the infrared ray of the wave-length
peculiar to the carbon monoxide, while the sample gas containing the carbon monoxide put in the
sample cell absorbsthe infrared ray.

The infrared rays transmitted through these two cells are incident upon the reference side detector
vessel and sample side detector vessel, respectively. The pressure of the detector vessel on the
larger light quantity side (the side of the sample gas through the CO/CO, converter) becomes higher
than that of the other detector vessel. Therefore, the gas flows from the reference side to the sample
side at the moment of making the infrared ray incident upon the detector vessdls, but it flows re-
versely at the moment of interrupting the infrared rays.

Thisflow is converted into an AC voltage by the mass flow sensor. This AC voltage is subjected to
A/D conversion and digital processing.




Trimmer Reference cell
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(interference filter) Reference gas Reference
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1 [ 105 /
O o e o . O .
Infrared light source R R
(single light source)
O o @ o O o @ ¢ O o o
Motor ; : é ? ; : ; ? ; : é
— =10 / §=
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Sample cell amplifier
Rotary sector
(one-point chopper) Sample Sample .
LI gas inlet gas outlet ‘ Gain
changeover

Sector synch. \

signal A/D
RAM
CPU[— ROM
IF ___________________ 1
! External input/contact output: D/IA Indicator
L |
Alarm output Indication
Range identifi- Mean Output, OPerating key
cation signal value Otol1Vor

Calibration output output 4 to 20mA DC

Remote range input (option)

\External hold input

g
(Option)

Operation principle diagram (sample switching type)

Flow
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valve i
Sv2 Filter

Reference

CO/CO2
converter

(60]

sample gas Q

Pump

cell

ZRF3

Sampling system block diagram (for ZRF3)




2. NAME AND DESCRIPTION OF EACH COMPONENT

2.1 Name and description of each component on case

@ Grip

@ Knurled knob

(3 Power switch

@ Indication/operation panel

*@ Reference gas inlet
® Sample gas outlet
(® Sample gas inlet

Front panel

(0 COMP1 (1st component)
input/output terminal

@ COMP2 (2nd component)
input/output terminal

@ O: input/output terminal
(option)

3

N

—

d

Rear panel

_—

*
Reference gas outlet
@ Purge gas inlet

Note) @ and ® are used for
differential flow system only.

[ —— 1 Power terminal

@3 AUTO CAL input/output
terminal (option)




Part name

Description

@ Grip Used to pull out theinterior (base).
@ Knurled knob Used to fasten the instrument and case.
(® Power switch Turn ON to supply power to the internal components (excluding the pump).

After 3 or 4 seconds the LED indicator lights up.

@ Indication/operation panel

Indicates gas concentration, measuring range, etc., and contains keys neces-
sary for routine operation and settings. Refer to section 4 for operating
method.

(® Samplegasinlet

Connect gas to be measured here.

® Sample gas outlet

Connect pipe for discharging measured gas here.

@ Reference gasinlet

Connect reference gas herein case of differential flow system.

Reference gas outlet

Connect pipe here for discharging reference gas.

@ Purgegasinlet

Connect pipe for purge gas here.

COMPI1 (1st component)
input/output terminal

Used for 1st component of standard type and sample switching type or flow
differential type.

@ COMP2 (2nd component)
input/output terminal

Input/output terminal for 2nd component of two-component analyzer.

@ O, input/output terminal
(option)

Input/output terminal for O, analyzer.

@3 AUTO CAL input/output
terminal (option)

Input/output terminal for auto calibration function.

( Power terminals

Supply power to the analyzer.




2.2 Name and description of components on indication/operation panel

@ Unit indication lamp
@ Main indication

@ Component indication

NO

su TUfTH sA (A

Ovol%
wlel®

SO,

MO WE FR

Ovol%
i

O2

@

Ovol%
RANGE

(0]

o

@ Function indicator lamp—{-[MEas

CAL SET

HOLD  RMT RANGE AUTO CAl]

TEEREEEE
1

Function keyJ

(© Component selector key

@ Digit shift key

@ Day indication
®) Sub indication

— (® Range changeover key

L (® calibration start key

@ Span calibration key

@ Zero calibration key

@ ENT key

@ Numeric input key

(Three components of NO, SOz and Oz are
indicated in this figure.)




Part name

Description

(D Component indication

Indicates kind of gas measured.

(2 Main indication

Indicates measured concentration. Also indicates various setpoints for alarm
function, auto calibration function (option), etc.

(@ Unit indication lamp

Indicates unit of measured gas concentration.

@ Day indication Indicates current day or day of starting by means of bar in auto calibration
(option) setting mode.
Indication  SU MO TU WE TH FR SA
Day Sun Mon Tue Wed Thu Fri Sat
(® Subindication Indicates measuring range, error code, various setpoints, etc.

® Range changeover key

Used when changing the range. High range is set when pressing @ and low
rangeis set when pressing ©.

@ Function indicator lamp

Relevant lamp lights up when following functions are set.

MEAS : Lights up in measuring status.

CAL SET : Flashesin calibration concentration setting mode.
ALM SET : Flashes in alarm setting mode.

HOLD : Flashesin hold setting mode or lights steadily while hold
function is activated.

RMT RANGE : Flashesin remote range setting mode or lights steadily while
remote range function is activated.

: Flashes in auto calibration setting mode or lights steadily
while auto calibration function is activated.

AUTO CAL

Function key

Setting mode is changed at each press of this key. (Refer to section 4.)

@ Component selector key

Set component is changed for each setting mode or span calibration.

Digit shift key

Shift is made from highest toward lowest digit at each press of this key.

@ Numeric input key

Selected digit isincremented at each press of thiskey.

@ ENT key

By pressing this key after setting, the set contents are memorized and become
valid.

@3 Zero cdibration key

Used for zero point calibration. (Lamp flashesin zero calibration mode.)

@ Span calibration key

Used for span calibration. (Lamp flashesin span calibration mode.)

@ Cdlibration start key

Start key for manual calibration.

Zerois calibrated by pressing [ZERO] and [CAL | keys.(CAL lamp lights
steadily during calibration.)

Span is calibrated by pressing [SPAN] and [CAL | keys. (CAL lamp lights
steadily during calibration.)




3. PIPING AND WIRING

3.1 Piping method

<> DANGER

On piping, the following precautions should be observed. Wrong piping may cause gas
leakage.

If the leaking gas contains atoxic component, there isarisk of serious accident being in-
duced.

Also, if combustible gasis contained, there is a danger of explosion, fire or the like occur-
ring.

Also, if combustible gasis contained, there is adanger of explosion, fire or the like occur-
ring.

 Connect pipes correctly referring to the instruction manual.

» Exhaust gas should be led outdoors so that it will not remain in the sampling device and
indoors.

» Exhaust from the analyzer should be relieved in the atmospheric air in order that an unnec-
essary pressure will not be applied to the analyzer. Otherwise, any pipein the analyzer
may be disconnected to cause gas leakage.

* For piping, use a pipe and a pressure reducing valve to which oil and grease are not adher-
ing. If such amaterial is adhering, afire or the like accident may be caused.

(1) Piping procedure
Connect pipes to the gas inlets and outlets located at the rear top of the analyzer.
Use anticorrosive tubes made of Teflon, stainless steel, polyethylene or the like for connecting the

analyzer and sampling system. Avoid using rubber or soft vinyl tubes even if there is no worry about
corrosion. Improper piping material may cause inaccurate indication due to adsorption of gas.

The pipe connections are Rc1/4 (PT1/4) or NPT1/4 internal thread. And the pipes should be kept as
short as possible to quicken the response. A suitable inner diameter is about 4mm. Note that dust
entering the analyzer may cause a malfunction, so be sure to use clean pipes and joints.

(" SAMPLE GAS

INLET  OUTLET PURGE

®

Purge gas inlet
Connect purge gas pipe here.

Reference gas outlet :
Connect pipe here for discharging reference gas.

Reference gas inlet :
Connect reference gas pipe here in case of flow differential system.

Sample gas outlet :
Connect pipe here for discharging measured gas.

Sample gas inlet :
Connect gas pipe to be measured here.




(2) Pipingdiagram
Shown next is an example of the configuration for measuring three components. (When using
Zirconia O, analyzer)

Gas analyzer

(ZRF)
A
Sample gas inlet Sample gas outlet
Flow meter » Arrange so that sample gas
outlet is at atmospheric pressure.
T
Air Sample gas

(Zero calibration gas)

T T T
NO SO (eF}

(Span calibration gas)

3.2 Sampling
3.2.1 Sample gas condition
(1) Remove al dust included in sample gas by means of afilter. Use afilter capable of eliminating
dust particles of 0.3u at the final stage.

(2) The dew point of sample gas must be lower than the ambient temperature to prevent accumula-
tion of drain inside the analyzer. |f water vapor isincluded in the sample gas, then feed the gas
through a dehumidifier to lower the dew point to around 0°C.

(3) If SO, mist isincluded in sample gas, then use amist filter, cooler etc. to exclude the mist. The

same appliesif other kinds of mist are included.
(4) Notethat if strongly corrosive gassuch asCl,, F, or HC ¢ isincluded in sample gasin alarge
amount, it will shorten the service life of the analyzer.

(5) The sample gas temperature should range from 0 to 50°C. Be careful not to introduce a high
temperature gas directly into the analyzer.

3.2.2 Sample gas flow rate

The sample gas flow rate should be as follows.
Provide a flowmeter as shown in the preceding diagram to measure the flow rate.

Standard type 0.5 ¢ +0.25 ¢ /minute
Sample switching type (1 ¢ +17)£0.1 ¢ /minute (sample gas+reference gas)
Flow differential type (0.5 ¢ + 0.5 ¢ )£0.25 ¢ /minute (sample gas +reference gas)




3.2.3 Preparation of standard gas

Prepare standard gas for zero point and span point calibration.

Zero gas N, gas

Span gas Gas with concentration of 80% or more of full scale for each component

When using aZirconia O, analyzer, use air for zero gas.

Zero gas Air (O, analyser span gasin measuring method) Note)

Span gas 110 2% O, (O, analyser span gas in measuring method)
Gas with concentration of 80% or more of full scale for other than Zirconia O, ana-
lyzer.

Note: When calibrating the low and high ranges of Zirconiatype O, analyzer, use 9 to 10% O,/N,
for the low range, and air for the high range.

3.2.4 Analyzer interior purging
Although purging of the analyzer interior is normally unnecessary, it should be considered in the
following cases.
(1) When combustible gasisincluded in the measured gas
(2) When corrosive gasisincluded in the atmosphere at the installation site.

(3) When the same gas as the measured componentsisincluded in the atmosphere at the installa-
tion site.

In such cases, purge the analyzer interior with instrumentation air or N,. The flow rate for purging
should be about 1 ¢ /minute.

And dust or mist should be completely eliminated from the gas for purging.

3.2.5 Pressure at sample gas outlet

Arrange so that the sample gas outlet is at atmospheric pressure.

10



3.3 Wiring method

A CAUTIONS

» Wiring is allowed only when all power supplies are turned off. Thisisrequired for pre-
venting a shock hazard.

 Enforce construction of class-3 grounding wire by all means. If the specified grounding
construction is neglected, a shock regard or fault may be caused.

» Wires should be the proper one meeting the ratings of thisinstrument. If using awire
which cannot endure the ratings, afire may occur.

» Use power source that matches the rating of the unit. Use of power source out of rating
may causefire.

The external terminals are provided on the rear of the instrument.

Carry out wiring to each terminal according to the figure. Terminal screws are M3 (but power
terminals are M4).

Use shielded wires for the output signal s to suppress the influence of external noise.

S
© I8
P

/

— Power terminals (see 3.3.1)

Auto CAL input /output terminal (see 3.3.5)

Oz input/output terminal (option) (see 3.3.4)

COMP2 (2nd component) input/output terminal (see 3.3.3)
COMP1 (1st component) input/output terminal (see 3.3.2)

11



3.3.1

Power terminals

The power terminals are arranged as shown in the figure.

Connect the specified power supply to the terminals and
connect a grounding wire to the ground terminal.

The grounding should be made securely.

Use solderless terminals (for M4) for connection to the
terminals.

Avoid installing this analyzer near an electrical appa-

ratus which produces power source noise. (Such as ZRE

Grounding wire

r? Power supply

(®] =

(D]

[®]

When the noise gener ating sour ce is located near by

o]

Source

m i

high frequency furnace, electric welder, etc.) If useof  power supply
o)

the analyzer near such an apparatus is unavoidable, ?

then keep the power lines separate to avoid noise.

If noise from arelay, solenoid valve or the like enters
the power source, then attach a varistor or a spark
killer to the noise source as shown in the figure.

Note that attaching the varistor or spark killer away )
from the noise source will be ineffective.

Varister or spark killer

rJW/Close connection

—! Noise
! | generating

Lo |, source

12




3.3.2 COMP 1 (1st component) input/output terminal

This output terminal is used with the standard single-component type, sample switching type or
flow differential type.

The wiring method is as follows.

Instantaneous value

output signal —® @ @
Oto 1V DC or
4 to 20mA DC ? o @@
Moving average vaIueL—C) 1 Range identification
output signal @ ] / contact output (option)
0to 1V DC or L ol® a3
4 to 20mA DC
(option) @ @_b o
. £ / Fault
Upper limit alarm
contact output @ @
(option)
@ @ External hold input
(option)
Lower limit alarm R .
contact output ; emote range
(option) P @ @ gchangeoversignal
@ @ input (option) .

3.3.3 COMP2 (2nd component) input/output terminal

This output terminal isfor the 2nd component of the standard type.
The wiring method is as follows

Instantaneous value

output signal @

Oto1lv DCor

410 20mA DC o

Moving average value ;—@®

output signal
Oto1v DCor
4 to 20mA DC
(option)

Range identification
contact output (option)

Upper limit alarm
contact output
(option)

Lower limit alarm
contact output
(option)

©O®QEE®®WE O
B ®® 06 ®®®|®®

Ralinal

Remote range
input (option)

13



COMP1, COMP 2input/output terminal block
<Instantaneous val ue output>
I nstantaneous value of 0to 1V DC or 4 to 20mA DC is outputted.

<Moving average output> (option)
Specified 1 or 4hours moving average value of 0 to 1V DC or 4 to 20mA DC is outputted.

<Upper limit alarm contact output> (option)

When signal exceeds upper limit, terminals ® and ® turn from ON to OFF and ® and () turn from
OFF to ON.

1c contact 250V AC, 2A (resistive load)

<Lower limit alarm contact output> (option)

When signal is below lower limit, terminals ® and @ turn from ON to OFF and ® and 40 turn
from OFF to ON.

1c contact 250V AC, 2A (resistive load)

<Range identification contact output> (option)
Terminals 43 and 14 are conductive when 1st range is selected: 13 and (4 are open when 2nd range
is selected.

lacontact 250V AC, 2A (resistive load)

<Remote range input> (option)
1st range is selected when 5V DC isinputted to terminals 1 and @0 ; 2nd range is selected when
there is no input to terminals @9 and @0 .

<External hold input> (Input to COMP1 terminal) (option)
Hold setting component is outputted and held with 5V DC inputted between @) and @ .

<Fault> (Input to COMPL terminal)
Contact output when analyzer incurs an abnormality.
lacontact 250V AC, 2A (resistive load)

14



3.34

O, input/output terminals (option)
Thisisthe input/output terminal for the standard type O, analyzer.
The wiring method is as follows.

Instantaneous value

output signal r@
Oto 1V DC or @ @ 2’/ Range identification

4 to 20mA DC ?_@ @ @ contact output (option)
géﬁglalyzer input  —® | 3|1 Remote range

Oto 1V DC s @ @ input (option)

@ @ 1 Upper limit alarm
o dval contact output

» converted value option
output signal 5 ® @ @ (option)
(1st component) ? -

2%8 %gﬁ?f&r: ] Lower limit alarm
O: converted value § ® @ @ E:cc))nttig(r:]t)output
output signal P
(2nd component) o @ @

0to 1V DC or
4 to 20mA DC
O, input/output terminal block
<Instantaneous val ue output>
Instantaneous value of 0to 1V DC or 4 to 20mA DC is outputted.

<O, analyzer input signal>
O, analyzer signal of 0 to 1V DC linear isinputted.

<O, conversion output>
O, conversion instantaneous value is outputted with preset conversion reference value.
<Upper limit alarm contact output> (option)

When upper limit is exceeded, terminals 49 and @ turn from ON to OFF and (6 and @) turn from
OFFto ON .

1c contact 250V AC, 2A (resistive load)
<Lower limit alarm contact output> (option)

When signal is below lower limit, terminals @8 and 9 turn from ON to OFF and (9 and @0 turn from
OFFto ON .

1c contact 250V AC, 2A (resistive load)

<Range identification contact output> (option)

Terminals 1) and 12 are conductive when 1st range is selected: 11 and 12 are open when 2nd range
is selected.

lacontact 250V AC, 2A (resistive load)

<Remote range input> (option)
1st range is selected when 5V DC isinputted to terminals 43 and (4 ; 2nd range is selected when
there is no input to terminals @3 and @4 .
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3.3.5 AUTO CAL input/output terminal (option)

Thisisthe output terminal for the auto calibration function.
The wiring method is as follows.

Auto calibration
contact output

&/ Auto calibration
abnormal contact output

§ Remote start input

Zero gas contact
output

Spangas 1
contact output

Span gas 2
contact output

Span gas 3
contact output

1 [ [ [T [
eleelleePe
SEEEERRERE

AUTO CAL input/output terminal block (option)
<Contact output during auto calibration>

Contact between (D and (2) is ON during auto calibration.
lacontact, 250V AC, 2A (resistive load)

<Zero gas contact output>
Contact output for driving solenoid valve for flowing zero gas.
lacontact 250V AC, 2A (resistive load)

<Span gas 1 contact output>
Contact output for driving solenoid valve for flowing 1st component span gas.
lacontact 250V AC, 2A (resistive load)

<Span gas 2 contact output>
Contact output for driving solenoid valve for flowing 2nd component span gas.
lacontact 250V AC, 2A (resistive load)

<Span gas 3 contact output>
Contact output for driving solenoid valve for flowing O, analyzer span gas.
lacontact 250V AC, 2A (resistive load)

<Auto calibration abnormal contact output>
Contact output when abnormality occurs during auto calibration.

<Remote start input>

Input for starting auto calibration via external signal. Calibration started by inputting 5V DC be-
tween terminals 43 and 44 .

16



4. OPERATION OF INDICATION/OPERATION PANEL

The key operations permitted on this instrument are roughly classified into three types ; a user mode
for measurement and setting by general user (see section 4.1 of the instruction manual), a mainte-
nance mode for setting and adjustment in each maintenance (see section 4.2), and a parameter input
mode for setting each characteristic value during parts replacement (see section 4.3).

The individual modes are described below sequentially.

4.1 User mode

" User mode || (For details of key operation, see the instruction manual.)
MEAS. lamp *
lights. | Measurement mode |
FUNC
< 1 ENT
A
v (1-component, | > | |COMP| | A |
CAL SET lamp — 2-components analyzer only)r N 1 .
flickers. Zero, span calibtarion »|  Span set value input [ >
value setting mode
FUNC with O.anaiyzer | > J[ A J[Ent] [ > ] [ea] [ > J{come] [ A ] (Pem’rm n )
- each range
provided)
> O: analyzer zero —>| Each component span set value input
set value input
< | ENT
> (| comp ) A > CAL A
- | [>] (cowe) [A]
lamp flickers. Upper/lower limit alarms _’i Upper limit, lower limit alarm set value input |—>| Hysteresis set value input :
value setting mode (Perform in each range)
FUNC < { ENT
> A

HOLD ) -
lamp flickers. | Hold setting range |—>| Hold ON/OFF setting
FUNC
x

hd | ENT

|
g'\r:l\; ﬁg?‘e(rssE | Remote range setting mode l—Pl Remote range ON/OFF settingi

R FUNC FUNC FUNC FUNC
AUTO CAL

lamp flickers. Automatic calibration _>| Current time setting |—>Ca|ibration start time Calibration period setting

setting mode setting

Automatic calibration |

FUNC - ON/OFF setting
* |_ENT

> A 4
| Key lock setting mode l—bl Key lock ON/OFF setting I

[ Maintenance mode || (See section 4.2.)

#* Changes, depending upon whether option is provided.
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4.2 Maintenance mode

To set the maintenance mode, perform the following operation in the key lock mode.
The maintenance mode refers to setting and adjustment in the following five modes.

» Response time setting mode

* O, conversion reference val ue setting mode (option)

 Optical balance adjustment mode

* Interference compensation coefficient setting mode

* Indication and clearing of drift amount integrated value

A NN\ /S D
o[ar |0 [aff | No[Lot |2 [afF |
@ I~ 9
t }
\I/ A
« NO | k. . PE O —
ENT m— 9| [runc
Response )
1 (timesetting mode
\N\//
- \ u ° [} @
« I NO oo N [} —l
ENT _ /TN 9 [rune
02 conversion
—- 1 CAL reference value
setting mode
———1 22 O
O =T N = —l
© FUNC
Optical balance
CAL adjustment
mode
\\// D
< N EP o, |01E8 o —>
ENT JIN FUNC |
Interference
1 (compensation j
coefficient setting mode
—— — 0
NO| 2 of Ny ] —
ENT © FUNC
Clearing of drift amount
integrated value \ 4

Measurement mode

Cautions on operation

1. When O, display, conversion function is not provided, O, conversion reference value
setting mode is not available.

By pressing key in the response time setting mode, the display is changed for op-
tional balance adjustment.

2. When any setting is finished, be sure to press key.

If another key is pressed without pressing key, the numerical value which has been
set is not registered.

3. After key ispressed, “i_ 11 £ display lamp lights up.

18



4.2.1 Response time setting

Press [CAL| key while“_ " display lamp is flickering, ANV
and“v_.” will be displayed. At thistime, the sub display N[ DL | |afF |
lamp flickers. RSN
1 |CAL
Press COMP, key to select desired setting component.
\I/ A
NO | t.c ol o9g
Next, set the response time of the electric system. ’ ‘ ’ T ‘ V)
Numerical value (1 to 199, O,: 1 to 49) is set from the top
digit displayed by the flicker of sub display lamp. LAA>])
90% response time (electric system) = 0.22 x (1 to 199) T
Sec. N ke || 2]
Numerical value increases by pressing key. m_9
Digits are selected by pressing key. L [ENT
After setting the response time, press key. 5
N[ LDC | |afF |
S @
4.2.2 O, conversion reference value setting
With the“; 1 ¢” indication flashing, press the key . . 0O
and“, 2" will be indicated. NO | k.c o ted | o
The sub indication now flashes.
Set areference value (0 to 19) %0, 4 |CAL
Press the key and the numeric will be incremented. NIV
Press key after setting areference value. NO ’ oc ‘:o( ’ /:/ '\?\‘ o
O, converted concentration LOA])
21 — Setvaue Note _ NIV
= : x NO concentration NO ’ I ° ' ‘
21 — O, concentration - 2t e
/TN
Note: The calculted value in the parenthesisis four max. JL | ENT
o ° [ @
NO ’ [ ‘::;( ’ oo ‘ @
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4.2.3 Optical balance adjustment

When the sample cell is reassembled after having been detached for cleaning or the like, this
optical zero adjustment should be performed before use.

When this mode is assumed, the input signal from the measurement detector is displayed on
the main indicator while the input signal from the interference compensating detector is
displayed on the sub indicator.

The numerics vary in arange of -999 to 3200.

This adjustment is made so that the readings on both indicators approach zero. Refer to
section 6.3 “Optical zero adjustment method” for details.

With the “. & £ indication flashing, press the key _ . _ O
and the input signal from the measurement detector will NO’ o ‘;c( ’ i3 ‘@
appear on the main indicator while the input signal from
the interference compensating detector will appear on the or
sub indicator.
| ° [ ] @
Press the key after the optical balance adjustment. NO ’ c.c % cu ‘ o
1 |CAL
——— o =0
N80, | 60080
s @
o |CcAL
—— . oo O
No[rr o). |00y
s @

A CAUTIONS

A mistake in this adjustment will cause problems in measurement.
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4.2.4 Interference compensation coefficient setting

Thisis used for adjusting the interference compensation when there is much interference. In
this mode, adjust so that an indicated value is within 2% of gas concentration of full scale
while flowing interference gas (0°C or 2°C saturated H,0). Refer to section 6.4 “Interference
compensation adjusting method” for details.

Withthe“y o £” indication flashing, press the key ] D
and “; & will beindicated. Main display lamp “; #” NO | DD \ B
flickers. \ ©
(The compensation coefficient is the lower two digit on 1 [ea
the main indicator and avalue within -32768 to 32768 on
the sub indicator.) N o
(The lower 2nd digit of main display is negative symbol.) NO ’ Lei ‘;o( ’ N ‘ o
/1N
Press the [COMP) key to select the desired LTUNAN] > )
component.
N7/ ] D
o[cr oo [ooo?]
Set the compensation coefficient. VZERN A ©
Pressthe key and the numeric will be incremented.
& o 1 |ENT
Pressthe| > | key and the numeric will be decremented.
Press key after setting the compensation coeffi- ] D
cient. N[ LOL || ofF \@

Note) In casethesubindicationisa“~" one, the device
operates reversely.

A CAUTIONS

A mistake in this adjustment will cause problems in measurement.
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4.2.5

When the“( 1 £” indication flashing, pressthe key
and indicate the zero point drift amount on the main
indicator and the span point drift amount on the sub

indicator for each component.

Select the range with the ® © keys and the integrated zero
point and span point drift values will be indicated for that

range. (Theindication isa % indication of gas concentra-
tion of full scale)

When the integrated drift value appears, press the [FUNC

key and the measurement mode will be resumed.
Range value

ENT

Zeroclearing

Indication and clearing of integrated drift value

\E/_/ L — D
no|cp oo |oooe|
/1N a ©
1 |CAL
o2 o2l | o013
1 (BQ) _
Integrated zero drift value
“ — 0
O[T o] B
A @
1 |FUNC Integrated span drift value
—— e oo
NO |t 8Ll 5000
N @

Carry out zero clearing after cleaning the sample cell. When the integrated drift value appears
on the indicator, press the key and the integrated zero point and span point drift values
will be cleared to zero for each component and each range. The indicator will then display
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4.3 Parameter input setting
When the detector or main printed circuit board is replaced, each characteristic data should be set in
this mode.

Since the instrument may not be normally operated unless each parameter is properly set, utmost
care should be exercised about this setting. For key operations other than thisitem, see the
TD524500.

(1) Role of each mode

Mode No. Item
1to5 Refer to TD524500.
6 Setting of interference compensation coefficient (Refer to 4.3.1)
7t013 Refer to TD524500.
14 (Zero, Span) adjustment of external output signal (Refer to 4.3.2)
15to 16 Refer to TD524500.
17 Lamp test (Refer t0 4.3.3)
18 Reset (Refer t0 4.3.4)
19to 21 Refer to TD524500.
22 Error function ON/OFF (changeover in adjustment) (Refer to 4.3.5)
— CAUTIONS Never perform thisoperation!!

Do not turn ON the power while pressing the g and @ keys, as the parameter modeis
completely cleared.

Thisinstrument is provided with afunction of al clearing the parameter mode. If the fol-
lowing operation is made, the Q21 (E?PROM) on the main printed circuit board 1 must be
replaced.

When the power supply is started up while pressing the o + © keys, the following display
appears.

=
oo

The program corresponding to this function (the version name printed on Q19 and Q20 on
the main printed circuit board)

TK7F0633 ~ In case of without option mean value or 1H
E‘j For standard type .

TK4F0479  ~ Incase of option mean value 4H

TK7C8148 ~";£| For sample switching !N case of without option mean value or 1H

TK7D8333 ~

Incase of option mean value 4H

(Theall clear function isdeleted in the programs after the above-mentioned programs.)
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(2) How to set the parameter setting mode
The parameter mode consists of an adjustment mode 1 and adjustment mode 2.

The operating method for the adjustment mode 2 (mode 6, 14, 17, 18, 22) isdescribed in this
manual. (For the adjustment mode 1, see the TD524500.)

This mode can be set from any position of the user mode by pressing the following three keys

In case of one-component analyzer

(~wg) Smultaneously.

In case of two-component analyzer

o @
o )
O @‘I:l
(@] %:l

LT Py

In case of three-component analyzer

O
©

“w

O I
o |0

Mode No.

SPAN

(1 When thismode is set, the

|

CAL
! indication shown to the | eft.

@ Select the mode No. to be set, using the|SPAN |or|CAL |key.
SPAN/key : No. up key : No. down

Don't press any key other than the above keys.
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4.3.1 Mode 6 (interference correction coefficient setting)

actually.

mode. (Desired coefficient : 0.5t0 1.8)

After the parameter mode is set, press thelENT |key, and
the indication will be changed over.

Select in component to be set by the [COMP)| key . (This
procedure need not to be taken in case of the one-compo-
nent.)

(Theindication of the settable component flickers.)

Change the set value of the correction coefficient by the
following keys.

SPANJkey : The correction coefficient isincremented
by 0.001.

key : Thecorrection coefficient is decremented
by 0.001.

|SPAN|key +(ZEROJkey
The correction coefficient isincremented
by 0.050.

[CAL key +[ZEROkey
The correction coefficient is decremented
by 0.050.

(Press them simultaneously.)

Press the key, and the datawill be stored.

It this mode, the moisture interference correction coefficient can be set every component. Thisis
a coefficient by which the component side signal isto be multipled. This setting should be done
so that the influence of an interference gas may be lessened within the specification when it flow

Thismodeisnot used in actual adjustment, but interference adjustment is made, using the
maintenance mode mentioned separately, and coefficient set there can beread by this

o A
Feod): [osl 0
ENT
COMP

Interference correction coefficient

ZERO| |[SPAN|| CAL
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4.3.2 Mode 14 (adjustment of output signal)

In this mode, the output signal value can be set and adjusted.

Press thelENT key, and the indication will be
changed over.

Connect adigital voltmeter or anmeter to the
terminal block of the output to be adjusted.

Adjust the output signal value at the zero point by

the/SPAN|key or|CAL |key.
(The adjusted value should be within +0.1% of the

full scale output.)
Press the key to change over the indication.

Next, adjust the output signal value at the span

point by the| SPAN|key or|CAL |key.
(The adjusted value should be within +0.1% of the

full scale output.)

Press key, and each output terminal No. will
be changed over. Similarly, adjust the zero and
span points of each output terminal No.

Press the|ENT key to stored the data.

Next, press the FUNC key, and the indication will
be changed over the mode 17.

=
(]
o o

_
m
=z
]

=
(o]
o o

—

wn
212
™ Z

=
o
o o

>

-

=
(e}
o o

SPAN

—

C

>

L

=
(e}
o o

-
V

=
(e}
o o

—
m
Z
5

FUNC

NO

o o
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The key functions to be used for adjustment are as follows.

When the[SPAN]key is pressed, the value isincremented by 1, and the output valueis also
increased.

When the|CALkey is pressed, the value is decremented by 1, and the output value is also
decreased.

When thelZEROJkey and SPAN key are pressed simultaneously, the output value is increased
more speedily.

When the|ZERO|key and|CAL |key are pressed simultaneously, the output value is decreased
more speedily.

The contents of the indication are shown below.

i D
NO: é | o I-IDD

)
O
I

J

Output ~ Zero/span  Digital conversion value
terminal  indication Variable from 0 to 2000
No. in hexadecimal notation

Comparison between each component and output terminal No.
For the contents of each output, see section 3.3.2t0 3.3.5.

Figure in parentheses (') denotes the output terminal No. of the one-component or one-compo-
nent + O, analyzer of flow differential type, sample switching type.

Output terminal No.

COMP1 COMP2 02 AUTO CAL
oCge  9° g8 O 5 o6
T T oD oD
0 0 ol® ol®
O ol Ol® Ol®
o0 0® — 0@ ol®
O O O Gl Ol®
O ol e oo
0 0 0@ oo

Note) When option function is not provided, the digital conversion value is displayed as 0000
at zero point and 1000 at span point.
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4.3.3 Mode 17 (lamp test)

In this mode, each LED lamp is tested.

Press the| FUNCkey, and the indication will be
changed over to mode 18.

Press theENTkey, and al LED lamps will light.

©

Q

Q& © @ O O O

N/

Ve
N
N _/
VRN
N _/
VRN
N
(9
AN
Ve
[mu]
o0

/
©) ©) O O O O
/N /N /N \

|FUNC‘COMP‘ >‘/\‘ ENTTﬁEROTSPANTCAL |

(In case of three-components indication)

3 FUNC

0 A
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4.3.4 Mode 18 (reset)

This mode is used when the parameter modeis
reset to the user mode.

Pressthe ENTlkey, and“ - G O1-* will beindicated.

Press thelENT key again, and the parameter mode
will be reset to the measurement mode (user mode).

When no reset is executed, press the FUNC key,
and the indication will be changed over to the mode
22.

A
3 ENT

B
o[see]: [
3 ENT

B
o]0 [
FUNC

B
o[Feas]! [22]
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4.3.5 Mode 22 (ON/OFF error function)
This mode is used to reset the error restriction during adjustment.
However, £ - [] to £ - 5 cannot be reset.

The data set in this mode becomes error ON (with function provided) without fail when the

power supply isturned OFF. D
w[eed]! 22

Press the ENT/key, and the indication is changed l ENT

overto* £~ - " =
w[Erer]: [

Press thel SPAN|key to select “[7 “or “ | “. SPAN

—

“r1” and*® | " are changed over to each other
alternately every time thelSPAN|key is pressed.

Press thelENT |key , and the datawill be stored.

5
Q

Press the FUNC|key , and the indication will be
changed over to the mode 6.

—
m
zZ
=

“0 ; The error function is provided. FUNC
“ : The error function is reset. NO ° ®
° V)

— CAUTIONS

Programs after 96-01-31 (after program history No. TK7F0479G and TK7F0633G) have an
additional function of zero display by masking the minus sign. In this mode, the masking
function is cleared by setting “1".
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5. INSPECTION

@ DANGER

» When doors are open during maintenance or inspection for adjusting the optical system,
etc., be sure to purge sufficiently the inside of the gas analyzer as well as the measuring
gas line with nitrogen or air, in order to prevent poisoning, fire or explosion due to gas
leaks.

A CAUTIONS

» Before working, take off awrist watch, finger ring or the like metallic accessories. And
never touch the instrument with awet hand, Otherwise, you will have a shock hazard.

* If thefuseis blown, eliminate the cause, and then replace it with the one of the same
capacity and type as before. Otherwise, shock hazard or fault may be caused.

Do not use areplacement part other than specified by the instrument maker. Otherwise,
adequate performance will not be provided. Besides, an accident or fault may be caused.

* Replacement parts such as a maintenance part should be disposed of as incombustibles.
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Perform the daily check and routine check in accordance with the following
checking table.

Checking Table
Checking portion Symptom Cause Remedy
1) Dust iscontained | 1) Clean sample cell, and
in sample cell. at the same time, check
Recorder Abnormal increase | 2) Air is absorbed sampling device,
indication or decrease of on the coarse of particularly, gasfilter.
indicated value sampling piping | 2) Find out leak from
Portionsto sampling line, and
be checked repair it.
everyday Flow rate of
sample gas
(Including flow Deviated from
rate of purge gas standard flow rate Adjust by needle valve of
when internal of 0.5+0.25¢ / flow rater.
purgeis per- min.
formed)
Check monitor Greatly contami- | Damageto primary | 1) Replace primary filter.
filter nated. filter, etc.
(menbrane filter) 2) Replacefilter.
Zero point of Deviation of zero Zero point adjustment
analyzer point
Span point of Deviation of Span adjustment
] analyzer standard point
Portionsto
be checked | Replacement of
weekly monitor filter I rrespective of Replace filter.
(membrane filter) | symptom
Portions to Clean sample cell.
be checked | Cleaning of I rrespective of (Use furnished sample
every three | samplecell symptom cell cleaning cloth for
months cleaning.)
Portionsto | Analyzer I rrespective of Overhaul
be checked symptom
yearly Output of analyzer | After overhaul Instrument error test
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6. MAINTENANCE

If dust or water drips get in the measurement cell, itsinterior is contaminated and a drift may occur.
Since an error code isindicated if measurement or calibration is disabled, check if the measurement
cell is contaminated. When itsis contaminated, clean it in the procedure given in this chapter.

At the same time, check the sampling devices, particularly, the filter to prevent the cell interior from

being contaminated by dust, mist or the like.

6.1 How to clean sample cell (pipe cell)

Thisunit is strictly adjusted prior to delivery from the factory, and specia care should be taken

when handling it.

(1) To purge the sample cell, turn off the
power switch and stop the flow of sample
gas and flow zero gas for afew minutes.

Loosen the knurled knobs (2 pieces) on the
front panel and pull out the analyzer
interior by means of the grips.

General maintenance and inspection are to
be performed under the conditions shown
above. If it becomes necessary to com-
pletely remove the main unit, lift up the
front of it and pull it out toward you. At
thistime, it should be noted that the piping
and wiring are exposed at the same time.

(2) Loosen the cap nutsfixing the gasinlet
pipe, and detach the internal gasinlet pipe.
(3) Remove the screws from the left and right
cell retaining places.
* In the case of the sample switching type,
remove both the sample and reference
cells.

 With the standard type, remove only the
sample cell.

N\——

Knurled knob

Screw/v% . Screw
Cell \j Reference /Y
ini cell Cell
Lei;?énmg\\“’ k ./,)/‘\retaining
. S == plate
s \E=7E G
& ﬁ =\ Cap nut
R > ) fixing gas
NS T inlet pipe
/
Cap nut
fixing gas

inlet pipe Sample cell

(4) For cleaning the infrared-ray transmitted window and cell interior, first remove heavy contami-
nation with a soft brush or the like, then wipe lightly with a soft cloth.

Be especialy careful when cleaning the window since it is easily scratched.
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(5) When cleaning of the sample cell is finished, then reassemble the cell in itsorigina position.

If the zero point has deviated considerably when operating again, select alow range and carry
out optical zero adjustment (see section 6.3).

Also, the drift integrated value should be cleared (see section 4.2.5).

— CAUTION

If theinfrared-ray transmitting window is only lightly contaminated, it can be cleaned by wiping
lightly with the soft cloth to which chrome oxide powder is added. But if heavily contaminated,
the window must be replaced.

Be careful not to apply unreasonabl e force when cleaning.

* Infrared-ray
transmitting window

V;/i * Retaining ring

N

Bl

IW

— O ring

B
N

Sample gas inlet

— T~ > Gas inlet pipe fixing screw

Cap nut

Sample gas outlet

* The infrared-ray transmitting
window and retaining ring are
attached with an adhesive.

N\
>

Sample cell structure




6.2 How to clean sample cell (block cell)

(1) Turn off the power switch, stop the flow of
sample gas and flow zero gas for afew
minutes.

Loosen the knurled knobs (2 pieces) on the
front panel and pull out the analyzer
interior by means of the grips.

General maintenance and inspection are to
be performed under the conditions shown
above. If it becomes necessary to com-
pletely remove the main unit, lift up the
front of it and pull it out toward you. At
thistime, it should be noted that the piping
and wiring are exposed at the same time.

(2) Loosen the cap nuts fixing the gas inlet
pipe and remove the internal gasinlet pipe.
(3) Remove two detector
Note: Be careful sincethe distribution

and block cells arefixed together
with the detector.

Cap nut fixing gas inlet pipe

(4) Using the furnished cell assembly tool, turn
the retaining ring leftward and detach it
from the cell.

Refer to the next page.

Infrared-ray
transmitting window

Inner O ring
Outer O ring

O ring retainer
Retaining ring \ @

o

Q

03
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(5) For cleaning the infrared-ray transmitting window and cell interior, first remove heavy con-
tamination with a soft brush or the like, then wipe lightly with a soft cloth.

Be especially careful when cleaning the window since it is easily scratched.

CAUTION
If the infrared-ray transmitting window is only lightly contaminated, it can be cleaned by
wiping lightly with the soft cloth to which chrome oxide powder is added. But if heavily
contaminated, then the window must be replaced.

Be careful not to apply unreasonabl e force when cleaning.

Cell assembling tool

Use the exclusive cdls
-- assembling tool (furnished).

Retaining ring

O ring retainer

| Ju\@\ W,

Outer O ring
oy Inner O ring
(o mm— Infrared-ray transmitting window
[omm—
i
: ] -

Sample gas outlet Sample gas inlet

Reference cell section

Bolt hole (for bolt which
- fastens together distribu-

AL T
N T ¢
K | J J tion cell and detector)

Sample cell structure (for cells with length of 32, 16, 8, 4, 2mm)
(The sample cell and reference cell are integral.)

Sample cell section

1
[l
t
v
\
\
N
N
’ N
’ \
1 \
| \
1
1

Sample cell structure (block cell)
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6.3 Optical zero adjustment method (optical balance method)
When the sample cell is reassembled after having been removed for cleaning or the like, this
adjustment should be carried out before use. Following is the adjustment procedure.
(1) First carry out electrical zero adjustment.

With the power turned off, detach the connectors CN2 and 3 (for 1st component) and CN4 and
5 (for 2nd component) leading from the detector which are connected with the main PCB (2).

Next, turn on the power and calibrate the zero point using |ZERO| and |CAL| keys.

(2) Turn off power, connect the connectors CN2 and 3 (1st component) and CN4 and 5 (2nd
component), and turn on power again. Supply dry nitrogen from the sample gasinlet and wait
until the indication stabilizes.

(3) Set up the optical zero adjustment mode as

in section 4.2.3. The following indications NO ’ oo oo ‘ ®
will appear on the main and sub indicators ° V)
of the analyzer front panel.
Main indicator: Sub indicator:
Input signal Input signal
from measurement  from interference
detector compensating detector

(4) Operate the optical zero adjusting knob so
that the numeric value on the main indica- Optical zero
tor approaches zero. adjusting knob

(5) Operate the dimmer plate so that the
numeric value on the sub indicator ap-
proaches zero.

Dimmer plate

(6) Repeat steps (4) and (5) to bring the numeric values on the main and sub indicators as close to

zero aspossible.
A CAUTIONS

A mistake in this adjustment will cause problemsin measurement.
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6.4 Interference compensation adjusting method

Since this adjustment requires highly trained technique, please contact Fuji if it
becomes necessary.

Adjust the interference compensation if the effect of interference islarge (more than £2%FS of full

scale). Dry N2 0.5 £ /min.

(1) After warming up the instrument, supply
dry N, at arate of 0.5 ¢ /minute from the
sample gasinlet.

D)
(With the flow differential system, supply . . Q Q @
dry nitrogen continually to the reference ‘ ‘ ‘ ‘ ‘
cell.)

(2) After indication is stabilized, carry out zero NO ’ -00 ooo ‘ e
calibration using the [ZERO) and [CAL] 2 Y
keys.

i 1 |cA

(3) Set up the interference compensation N A
setting mode asin section 4.3.1. NO|EP O, |0 104]
“r " will appear in the upper two digits of AR v

the main indicator on the front panel while
atotal of 5 numeralswill appear in the
lower digit of the main indicator plusthe

o @
four digits of the sub indicator. NO’ R ‘ ’ 0o
(A negative sign appearsin the second _ 9
lowest digit of the main indicator.) 1 [cow|[> ‘ A ‘

(4) Feed interference gas (saturated H,0 at NI D
0°C or 2°C) asillustrated. When the S0:| LF 0. | 0088 \@
indication is stabilized, press | COMP| key Z1AN
and select the component to be adjusted, o [ent
then adjust it until the indicated value
becomes almost 0 within 2% of the full N O
scale, using [ > ] key and [ A | key. No|fP O, |8002]

/TN Y
(5) After the adjustment is finished, press
key to record the datain memory. N

N2 —> Measured gas
inlet:
Oor2C
saturated H20

o° Water
Bubbler Cold water or
electronic cooler
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6.5 Power source voltage adjustment

The check and adjustment variable resistor are shown in the following figure.

Top view CNS VRl cns VR2

CN2 CN4 ™

-

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

e : : VR1 VR2

N

‘ Main printed
/ circuit board 2 c Main printed circuit board 2

! S\ Main printed =1 5568686888 a)

I ] v circuit board 1

————=) \ndication printed  CPLVRL lét%%eer CP2 4 6 81012141618 SC
circuit board 2 Lower - 35 7 911131517 VSS
stage

( Main printed circuit board 1

)666666666666’

CP1 2 3 4 5 6 7 8 P20 SCVCCVSS

(1) Turn ON the power switch.

(2) Adjust VR1 until the voltage between the check terminals P20 and SC on the main printed
circuit board 1 is20.00 £0.05V.

(3) Adjust VR2 until the voltage between the check terminals VCC and V SS on the main printed
circuit board 1 is5.00 +0.05V.

(4) Adjust VR2 until the voltage between the check terminals CP2 and SC on the main printed
circuit board 2 is5.00 £0.05V.

(5) Connect a synchroscope between the check terminals CP1 and VSS on the main printed circuit
board 2, and adjust VRL1 until the voltage having the following waveform is obtained.
If thissignal isinterrupted, E-3 error occurs, and the indication do not flicker during various
setting operations.

Note) If thefollowing waveform isnot obtained, the capacity of C30, C31, C100 or C101

should be changed.

Oscillation | Main Between
(Normal waveform) waveform | PCB 2 CPlandVSS VR1 A
VR1

5V | L] L J L _c
B

C After checking if the waveform is as shown

0 A B | above at A, B and C points of VR1, set the

|« 60msec, | @ waveform at the C points (middle point
120msec between A and B) of VR1.
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(6) Check theinput signal waveform at each point by the synchroscope.
For the check terminals, use the individual terminals on the main printed circuit board 2.
(The peak-to-peak value of the signal voltage changes, depending upon the measured compo-

nent, and range.)

First component

Second component

CP7-SC CP10-SC CP9-SC CP12-SC
¥y 8s5 B T B
s 5 5 s
| 02 L%S’C} %,399 7L399
Zero S €S N S gES
oZ2E I o 2E Ic2€ L o 2E
120msec
o o
- 2
—1 % Same level as in zero gas — Y iy Same level as in zero gas
Span | L —F—— o between CP10 and SC LN = | between CP12 and SC
- 1 = . N
™~ ~
o o
Q. o
=3 a
H20 —7F % Same level as in H20 - B 5 Same level as in H20
2C N | : between CP7 and SC - ‘;‘ between CP9 and SC
saturation L hay =
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7.

REPAIR

If the analyzer does not operate normally, the following causes are assumed, so proceed with check-
ing according to theindividual items. When making repair, never give shocks to the gas-seal pipes
(2 pipes) provided at lower part of the detector, nor exert an unreasonable force to them.

7.1 Infrared light source unit

7.2

Fault . Disconnection or deterioration of the infrared light source, or leak of seal gas.

Check @)

(2)

Replacement : (1)

Detector unit

Check if the infrared supply voltage is 20 +0.2V DC between (D and (2 on
the sector cover terminal block. If not, check the power supply voltage on
the main printed circuit board (see section 6.5).

Disconnect the light source terminals from the sector cover terminal block,
and check its resistance value. The resistance value should be approx. 18Q.
If this value deviates greatly, the light source may be deteriorated or discon-
nected. Replace the light source.

Disconnect the light source terminals from the sector cover terminal block,
and remove the light source unit mounting screws (2pcs), then light source
will be ableto bereplaced. SeeFig. 7-3.

After replacement is finished, make the optical zero adjustment in accor-
dance with section 6.3.

Fault : Disconnection of the mass flow sensor, or leak of detector seal gas.

Check (D

(2)

3

Confirmation of detector supply voltage

Check the voltage between pins (D and @ of each connector of CN2 to CN5
on the main printed circuit board 2 (see Fig. 7-1). The normal voltage
should be within 18+0.3V.

Confirmation of disconnection of mass flow sensor

Decouple each connector of CN2 to CN5 from the main printed circuit
board, and check the resistance val ues between pins @ and @) , and be-
tween pins 3 and @ (see Fig. 7-1). The normal value of each resistance
should be within 25 to 50Q.

Leak of detector seal gas
After the confirmation (1) and (2) are finished, take out the detector, and
check the gas-seal pipes, and window for scratches or contamination, etc.
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Each connector
(CN2 to CN5)

. Red é Power supply voltage,
f] [T] approx. 18V DC
7777777777777777777 Red (2)
( ) ( ) White 3 Input signal
VA \ A
Brown 4
X O |GND
Shield > o
(O | Ground (shield wire)
Fig. 7-1
Replacement : The douser, interference compensation detector, light adjusting plate, and

detector can be taken out simultaneously by removing the detector mounting
bolts (2 pcs). SeeFig. 7-3.

After replacement is finished, make the optical zero adjustment in accordance
with section 6.3.

7.3 Motor unit

Fault :  Rotation error
Check . (1) Check if the motor shaft isturning with the power supply turned ON.

(2) Turn OFF the power supply, and remove the sector cover (M4 X 4 pcs),
and then make sure that the sector does not touch any other parts.
If faulty, make repair.

Sector cover mounting screws
(M4X4 pcs) 7

9

\
Sectorcovertermlnal block / \

cf/ /

Motor mounting screws . /

Sector cover

Sector

(M4 X2 pcs)
Sector cover
Q‘/’ Infrared light source unit
Moter
Fig. 7-2
Replacement : (1) Disconnect the motor terminals from the sector cover terminal block.

(2) Remove the motor mounting screws (M4 X 2 pcs), and replace the motor.
After replacement is finished, check the optical zero in accordance with
section 6.3. If deviated greatly, make adjustment.
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7.4 Distributing cell unit
Fault : Leak of seal gas

Check . Check the gas seal pipes and window for damage, scratches or contamination.

Replacement : (1) Detach the covers A and B as shownin Fig. 7-3

(2) Remove the sector cover (B) and the distributing cell mounting screws (M4

X 2 pcs), and replace the distributing cell.

Since the optical adjusting trimmer is attached to the distributing cell, attach

this trimmer at the same time.

After replacement is finished, check the optical zero adjustment in accor-

dance with section 6.3.

If the optical zero point deviates greatly, make adjustment.

7.5 Cell unit
Fault . Scratches on the window, or corrosion of cell inner faces.
Check : Make cleaning in accordance with Chapter 6 “Maintenance”. If the cell unitis
corroded severely, replace it.
Block cell

Cell keep fixture

g rlng

= Wlndow

unit

Mounting block

;i < /G'Q/‘ /
S Mounting block
<
~

& N\

Sector cover

terminal block R N Sample cell

\ [ ® Sector cover B
{@/ r ;

cr/ x/'

ar/ \ qr/

P~y Sector cover A
;x? Infrared light source unit

Moter
unit

Fig. 7-3 Optical system assembly drawing

Detecting mounting bolt

<
Q)
>
@/ Douser

Interference
compensation detector

Light adjust plate

Detector
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7.6 Printed circuit board unit

7.6.1 Main printed circuit board 1

Fault . Power supply voltage error, digital circuit fault
Check . Check the power supply voltage, and adjust it in accordance with section 6.5.
Replacement : The main printed circuit board 1 can be replaced by decoupling each connector

and removing the PCB mounting screws (M3 X 2 pcs).
After replacement is finished, make the zero and span calibrations.
Set each parameter as required.

7.6.2 Main printed circuit board 2

Fault . Power supply voltage, sync signa, input signal, or output signal error
Check : (1) Check and adjust each of the power supply voltage, sync signal, and input
signal in accordance with section 7.5.
(2) Check and adjust the output signal in the parameter mode 14 (section 4.3.2).
Replacement : The main printed circuit board 2 can be replaced by decoupling each connector
and removing the PCB mounting screws (M3 X 2 pcs).
After replacement is finished, make adjustment in the parameter mode 14
(section 4.3.2).

7.6.3 Indication printed circuit board

Fault : Lighting failure of each LED or 7-segment LED
Check . Light onal LEDs in the parameter mode 17 (section 4.3.3).
Replacement : (1) Remove the connector between the main printed circuit board 1 and the

indication printed circuit board, then remove the screws (M4 X 6 pcs on
side and M3 X 2 pcs on bottom) holding the front panel. The front panel is
now removed. Be careful with the wiring of the power switch connected to
the panel.

(2) Removethe screws (M3 X 8 pcs) holding the display print panel for re-
placement.

7.6.4 Output printed circuit board (COMP1, COMP2, O,, AUTO-CAL)

Fault . Relay contact fault

Check . Check the relay operation, while turning ON/OFF the relay contacts by setting
an aarm or the like.

Replacement : Remove the mounting screws (M3 X 2 pcs) of the terminal block on the rear

surface of the main unit, and the terminal block and output printed circuit board
will be able to be replaced together.
Decouple the connectors and replace the output printed circuit board.




7.7 Parts to be adjusted after parts replacement
(for the parts, see the parts list.)

Replacement parts Contents of adjustment and setting
After balance adjustment of the optical system, make
1 Infrared light source zero and span calibrations, and interference correction

coefficient setting.

After balance adjustment of the optical system, make

2 Distributing cell zero and span calibrations, and interference correction
coefficient setting.
3 Motor unit After balance adjustment of the optical system, make

zero and span calibrations.

After balance adjustment of the optical system, make
4 Cdl unit zero and span calibrations, interference correction
coefficient setting and air tight check.

After balance adjustment of the optical system, make
5 Detector unit zero and span calibrations, interference correction
coefficient setting and air tight check.

Each parameter mode is set at shipment from the factory.
6 Main printed circuit board 1 Check the output signal, and adjust it in the parameter
mode 14 if the output value deviates.

Also make zero and span calibrations.

Check the output signal, and adjust it in the parameter

7 Main printed circuit board 1 mode 14 if the output value deviates.
Also make zero and span calibrations.

8 Indication printed circuit board Adjustment and setting are not necessary.

9 Output part printed circuit board | Adjustment and setting are not necessary.

for 1st component

10 Output part printed circuit board | Adjustment and setting are not necessary.
for 2nd component

11 Output part printed circuit board | Adjustment and setting are not necessary.

for O,

12 Output part printed circuit board | Adjustment and setting are not necessary.
for AUTO CAL

13 Flowmeter, filter unit Check for proper sealing

14 CO, CO, converter Check for proper sealing

Note) If the optical system unit isdetached during replacement of any partsother than the
above, check the optical system balance after reattachingit.
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8. TROUBLESHOOTING

8.1 In case theindication does not light

Indication does not light.

Is power

NO

source supplied?

Is power NO

Y

Supply power source.

switch turn ON?

YES

YES

Is fuse blown?

Insert connectors.

disconnection
caused by poor contact
or short circuit2

YES

Decouple connector from CN3
of main PCB, and set fuse

Is each part
voltage of PCB
adjusted?

Adjust power source
voltage.

(See section 6.5.)
YES

Is fuse blown?

Trun ON switch.

Repair

PCB fault

Y

Fault in primary side
power line parts

Replace or repair

Can parameter mode
be set?

Can all LEDs be
lighted in parameter
mode 17?

NO

Replace main PCB1.

YES

Reset to measurement mode.
(Execute soft reset in mode18.)

(See section 4.3.5.)
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8.2 In case the indication does not change
Note 1) If anerror codeisindicated, see the error code table
(Section 9.2).

Note 2) Connect CN2, 3 only in the one-component analyzer.
Connect CN2, 3, 4, 5 only in the two-component analyzer.

Indication is unchanged.

Is sample gas at specified NO .
flow rate?

Set flow rate to specified value.

(See section 3.2.2.)

YES

Is there looseness or YES ]
comming off in internal Repair

piping?

NO

Are (sensor input signal) NO
connector CN2, 3, 4, 5 of > Connect connector
main PCB2 connected?

NO

Y

Is infrared light source normal? Replace infrared light source.

(See section 7.1.)

YES

NO

Y

Is detector normal? Replace detector.

(See section 7.2.)

Is voltage of PCB normal?

(See section 6.5.)

Adjust power source voltage.
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8.3 In case the indication does not stabilized

Note 1) If anerror codeisindicated, see the error code table
(Section 9.2).

Indication is not stabilized.

YES

Is instrument subjected to

vibration from outside? Take anti-vabration measure.

NO

Is there comming-off
or looseness in internal piping?

YES

Repair

NO

Is power source
voltage normal?

NO

Adjust power supply voltage.

(See section 6.5.)
YES

YES

Is noise put on power line? Eliminate noise.

NO

Is indication stabilized by
purging instrument interior?

YES

Purge instrument interior.

NO

Are wire or connectors NO

connected properly?

Repair

YES

Is infrared light source normal? NO

Replace infrared light source.

(See section 7.1.)

YES

NO
Is detector normal?

Replace detector.

(See section 7.2.)

YES

NO

Are motor and sector
unit normal?

Replace motor and sector unit.

(See section 7.3.)

YES

Overhaul is necessary.
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8.4 In case theresponse is slow
Note 1)

(Section 9.2).

Response is slow.

Is response time set properly?
(See section 4.2.1.)

Is flow rate of sample gas?
(See section 3.2.2.)

Is a large capacity vessel
such as tank inserted on the cource
of external piping?

Is there looseness or comming-off
in internal piping?

Is absorbent gas mixed with
measured gas?

Is absorbent material used for
connection piping?

Optical system unit or the like is assumed to
be deteriorated.

Carry out overhaul.

YES

If an error code isindicated, see the error code table

Check and change set value.

Set flow rate to specified value.

Such remedy as bypass is necessary.

Repair

Make check, using cylinder gas.

Replace connection piping.
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8.5 In case adriftis large

Note 1) If anerror codeisindicated, see the error code table
(Section 9.2).

Drift is large.

Clean cell or window.
Check dust removing and dehumidify-
ing functions of sampling system.

Is window of light source detector
in cell contaminated?

Is airtight in sampling normal? Repair airtight failure part.

Is detector normal? Replace detector.

(See section 7.2.)

Is infrared light source normal? Replace infrared light source unit.

(See section 7.1.)

Is each power supply normal? Adjust power supply voltage.

(See section 6.5.)

Analyzer is normal.
Use analyzer as it is after making zero and
span calibration.
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ERROR CODES AND REMEDIES

9.1

9.2

Error codes and remedies

If the instrument has caused an error, an error code is indicated.
When an error code is indicated, apply the following remedies.
(1) Anerror codeisindicated on the sub
indicator in case of the one-component NO
analyzer, or on the sub indicator of the

second component in case of the multi-
°

©

component analyzer.

(2) If more than one error have occured, errors NO
are indicated sequentially by pressing the
key, starting with the error code 1 ENT
having the lowest numbered one.

When thel ENT |key is pressed again after
all error codes are indicated, the error
indication is cleared, but the errors appear
again so far asthey remain. 1 ENT

(3) If an error code isindicated, first check the
power source and gas piping for abnormal- NO .
ity.

(4) If error occurs, the FAULT contact output is contactive.

(5) An error code may be indicated due to disturbance noise or one-shot noise.

Locate the cause, and apply the appropriate remedy in accordance with the error code table
(section 9.2).

Q

=

(@]

o o
Q

©

Q

Error codes list

This analyzer is provided with self-diagnosis function, and an error code is displayed if an abnor-

mality occursin the instrument.

Carry out the following remedies when an error code appears.

* When an error code appears, first check for an abnormality in the power supply or gas
piping.

« Theanalyzer will not operate correctly unlessthe cause of the error isremoved. But, the
error indication remainsasit isasa history until the key is pressed.
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Error codes and countermeasures

Error code | Contents of error code State of analyzer Cause Check and countermeasure

E-0 Trouble with digital Not operated until Malfunction due to Turn ON the power supply.
circuit (memory read/ | troubleisremoved. noise When the analyzer operates
write impossible) Digital circuit is correctly, it is considered normal.

E1 Trouble with digital defective. bRggrl c:;\ce the main printed circuit
circuit (output ic read/ )
write impossible)

E-3 Synchronizing signal | « Boththe Improper adjustment of Adjust synchronizing signal on
has stopped. indicated value synchronizing signal main printed circuit board 2.

and output value Improper rotation of (CP1-CS, VRY)
have stopped. motor and chopper Check motor and chopper for
* LED stops Synchronizing signal proper rotation.
flickering at each process circuit is Check connector for proper
setting. defective. connection.
I nstantaneous power Replace main printed circuit
failure board 2.

E-4 Zero point calibration | Measurement is Improper zero gas Check gas components and dew
is out of the calibra- possible but zero Unbalance of optical points.
tion range. calibrationis system Check sampling system.

E-6 Integrat od drift of impossible. doefptéc c;’:illvzystem parts are gohnelcalﬁntiueatlir(l)i deof céll for
égg/) oﬁzos”gfeé:ceﬁds ggjt :rs]t1 the balance of optical
measurement range. Repl acé light source.

E-8 One-time zero point Replace sensor.
calibration exceeds
50%/FS of measure-
ment range.

E-5 Span point calibration | Measurement is Improper setting of Check calibration set value and
isout of calibration possible but zero calibration set value and cylinder.
range. calibrationis cylinder _ Check sampling system.

E.7 Integrated drift of impossible. sli/rgt):lm ance of optical gohnelcalﬁntiueatlir(l)i deof cell for
Span point exceeds Optical system parts are Adjust the balance of optical
50%/FS of measure- -
ment range. defective. system.

9e. Replace light source.

E-9 One-time span point Replace sensor.
calibration exceeds
50%/FS of measure-
ment range.

E-10 Zero cdibrationis Measurement is Abnormal sampling Check piping connection and
impossible due to possible but system (improper gas gas flow.
unstable input. calibrationis flow) Replace sensor.
impossible. Defective sensor Check wiring and connector.
P - Effect of vibration Check operating conditions and
E-11 Span calibration is Measurement is PO .
impossible due to possible but span carry out vibration-proofing.
unstable input. calibrationis
impossible.
E-16 O, input signal islow. | Measurement value O, sensor is defective. Check O, sensor output voltage
of O, analyzer is Input circuit is defective. Check wiring and connector.
. . . different from
E-23 O, input signal is over. density.
E-17 Temperature sensor Measurement error Temperature sensor is Check resistance of TMP 1 on
input signal islow. due to ambient defective. printing circuit board 2 (approx.
temperature may Temperature circuit is 3KQ).
E-24 Temperature sensor :
input signal is over. become large. defective.
1. Error code appears at the sub indication in the case of a single-component analyzer, and at the 2nd component sub indication
in the case of multi-component analyzer.
2. When multiple errors have occurred, the error codes appear successively starting from the lowest numbered one upon pressing
ENT key.
After displaying al the error codes, press ENT key again and the error display disappears, but they will reappear if the fault is
not removed.
3. Turn ON the power supply. When the analyzer operates correctly, it is considered normal.
4. When an error occurs, the FAULT contact output is conductive.
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Appended figure 1.  Main printed circuit board 1 circuit diagram
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Appended figure 1.  Main printed circuit board 1 circuit diagram
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Appended figure 1.

Main printed circuit board 1 circuit diagram
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Appended figure 1.  Main printed circuit board 1 circuit diagram
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Appended figure 1.  Main printed circuit board 1 circuit diagram
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Appended figure 2.  Main printed circuit board 2 circuit diagram
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Appended figure 2.  Main printed circuit board 2 circuit diagram
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Appended figure 2.  Main printed circuit board 2 circuit diagram
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Appended figure 3.  Indication printed circuit board circuit diagram
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Indication printed circuit board circuit diagram

Appended figure 3.
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Appended figure 4.  Wiring fiagram (full option product)
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Appended figure 4.

Wiring fiagram (full option product)
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Main printed circuit board 1 layout

Appended figure 5.
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Main printed circuit board 2 layout

Appended figure 6.
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Indication printed circuit board layout

Appended figure 7.
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Appended figure 8.
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