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PREFACE

Request
• It is prohibited to transfer part or all of this manual without Fuji 

Electric’s permission in written format.  

• Description in this manual is subject to change without prior 
notice for further improvement.



First of all, read this “Caution on safety” carefully, 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 in 3 levels, “DANGER,” “CAUTION” and 
“PROHIBITION.”

Wrong handling may cause a dangerous situation, in which 
there is a risk of death or heavy injury.

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

Items which must not be done are noted.

Caution on installation, re-installation and storage of gas analyzer

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

• Entrust the installation, movement or re-installation to a specialist 
or the supplier.  A poor installation may cause accidental tipover, 
electric shock, fire, injury, etc.

• The infrared gas analyzer is heavy.  It should be installed with 
utmost care.  Otherwise, it may cause accident or injury due to tip 
over or drop.

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

• This unit should be installed in a place which conforms to the 
conditions noted in the instruction manual.  Otherwise, it may 
cause electric shocks, fire or malfunction of the unit.

• 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, failure or malfunction of the unit.

• For discharging the exhaust gas, carry out piping up to a position 
which is not easily accessible by persons so as not to adversely 
affect the human body.

CAUTION ON SAFETY 



Caution on use

• If unusual smell or sound has been produced, immediately stop 
the instrument.  Any discharge produced may cause a fire.

• Before leaving unused for a long time or restarting after left at 
such a status for an extended length of time, follow the direc-
tions of each instruction manual because they are different from 
normal starting or shutdown.  Otherwise, the performance may be 
poor and accidents or injuries may be caused.

• Do not operate the infrared gas analyzer for a long time with its 
door left open.  Otherwise, dust, foreign matter, etc. may stick on 
internal walls, thereby causing faults.

Caution on wiring

•  Entrust the wiring to a specialist or the supplier.  Poor wiring 
may cause shock hazard or injury.

• Make sure to perform class-D grounding.  If the specified 
grounding is neglected, an electric shock or malfunction may 
be caused.

Caution to wiring electrician

For avoiding electric shock, fire and injury, be sure to 

observe the following.

• Before wiring, be sure to turn off the main power supplies.  This 
is required for preventing an electric shock.

• As a ground wire, use 600V-IV wire of 2 mm2 or thicker having 
a sufficient dielectric strength.  Use of a wrong grounding wire 
may cause electric shock or malfunction.

• Input/output wires should have proper diameters meeting the 
rated current of the infrared gas analyzer.  If a wire which cannot 
endure the rating is used, a fire may occur.

• For connection to input and output terminal blocks, be sure to 

   use solderless terminals.

• For branching the output wires, use a terminal block.

• Be sure to fasten the input/output wires on the floor, wall, etc. and 
put guards on the wires.

• Do not install the instrument near high frequency heating furnace, 
electric welding machine or others which considerably disturb 
the power waveforms.  Do not share their power supplies

   either.



Caution on maintenance and check

• For correct handling of calibration gas or other reference gases, 
carefully read instruction manuals of standard gases beforehand.  
Otherwise, carbon monoxide or other hazardous gases may 
cause an intoxication particularly.

• Before maintenance or checkup, be sure to turn on the ventila-
tor in the infrared gas analyzer.  If it is leaky, there is a risk of 
intoxication.

• Before replacing the gas filter of the infrared gas analyzer or 
maintaining the washer, close the calibration gas valve and, if 
provided, the valve on the sample gas suction port.  Otherwise, 
intoxication or accident may occur.

• If the fuse is blown, eliminate the cause, and then replace it 
with the one of the same capacity and type as before. Other-
wise, electric shock or failure may be caused.

• The door should be locked without fail and the key should be 
kept so that a third party cannot take them away.  Touching the 
door carelessly may cause electric shock or failure.

• Do not use a replacement part other than specified by the in-
strument maker. Otherwise, adequate performance will not be 
provided. Besides, an accident or failure may be caused.

• Replacement parts such as a maintenance part should be disposed 
of as incombustibles.  For details, follow the local ordinance.

Be sure to observe the following for safe operation avoiding 
electric shock and injury.

• Remove the watch and other metallic objects before work.

• Do not touch the instrument with wet hands.

Caution on use

• Do not put stick or finger into the fan (top, peltier gas cooler).  
You may get hurt by a turning fan.

• Do not allow metal, finger or others to touch the input/output 
terminals in the instrument.  Otherwise, electric shock or injury 
may occur.

• Do not smoke nor use a flame near the infrared gas analyzer.  
Otherwise, a fire may be caused.

• Do not allow water to go into the infrared gas analyzer.  Other-
wise, electric shock or fire in the instrument may be caused.

Others

• 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 an electric shock or injury.



Check of what are contained in the package

• Check if all of what are indicated below are contained in the package  (See Section 7.2).

(1) Infrared gas analyzer main unit 

(2) Gas extractor (if provided)

(3) Gas tubes (Teflon tube, heating tube) (if provided)

(4) Calibration gas (if provided)

(5) Pressure regulator (if provided)

(6) Standard accessories

(7) Spare parts for one year (if provided) (See Section 5.1)
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Set the range switch mode as follows.
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Press the  or the  key to move the cursor to 
the item whose setting is to be changed.

The values for password, oxygen correction, limit, 
and station No. are highlighted. 

Press the  or the  key to change the value to 
desired one, and then press the ENT  key.

 

Note:Pay attention not to forget the password. 
Otherwise you cannot enter the mainte-
nance mode.

<How to set/change the range>

The measurement range can be arbitrarily selected 
in the minimum and the maximum range specified 
at the time of purchase. The range to be used can 
be selected 1 or 2.

* This setting is permitted in the case of “Without 
examination under Measurement Law.” 
This setting screen is not displayed in the case of 
“With examination under Measurement Law.”

(1) Move the cursor to the item to be set by press-

ing the  or the  key, and then press the 
ENT  key. 
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4.1.2 Details of daily check items

Check should be performed daily about the following items:







4.2   Periodical check

4.2.1 Points of periodical check
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4.3.5 How to replace peltier gas cooler

(1) Turn “OFF” the  ASPIRATOR  switch on the interface module.

(2) Turn “OFF” the  SAMPLING MODULE  switch on the interface module.

(3) Remove mounting screws (× 4) fastened to the front of the sampling module and draw out the 
sampling module.

(4) Remove the peltier gas cooler tube, the gas inlet/outlet tube (φ8/φ5, φ5/φ3 Viton tube) and drain 
tubes below the sampling module.

(5) Detach the peltier gas cooler connectors (× 3) and solderless terminal.

(6) Remove mounting screws (× 4) and then remove the peltier gas cooler.

(7) For mounting the cooler, reverse the above steps.

 Be careful not to reverse the connection of the gas inlet/outlet piping and the connectors for the 
fan and the cooling element.



”
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(13) Turn “OFF” the  ASPIRATOR  switch on the 
interface module.

7 8

OUTLET

INLET

NO2/NO converter
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Packing

Pressure gauge on 
high pressure sidePressure gauge on

low pressure side

Adapter

Cylinder
mounting nut

Gas cylinder

Pressure regulator

R1/4 joint

Pressure control 
handle
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Note) Prior to the following work, be sure to repair blown down fuse (short, etc), if any.
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5.   SPARE PARTS
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Infrared gas analyzer annual inspection plan sheet
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7.   SPECIFICATION

7.1   Specification
1. Standard Specifications 
• Measurement principle : 

NOx, SO2, CO and CO2 ; Ndir type infrared
O2 ; Zirconia type, magnetic type

• Measured component and min./max. measurement range : 
NOX ; 0 to 50ppm/0 to 5000ppm

SO2 ; 0 to 50ppm/0 to 5000ppm
CO  ; 0 to 50ppm/0 to 5000ppm
CO2 ; 0 to 10%/0 to 20%
O2 ; 0 to 10%/0 to 25%
N2O and CH4 can be measured as an 
optional feature.

• Measurement ranges :
2 ranges, Max. range ratio: 1:25 (Refer to 
"7.2 Code symbols") 

• Warm-up time : Within 4 hours after power-on 
• Analog output signals :

Simultaneous output of signals of 4 to 
20 mA DC each (non-isolated or isolated 
depending on customer’s code selection) 
• Five instantaneous value outputs (NOX, 

SO2, CO, CO2 and O2) 
• O2 converted instantaneous value: 3 

points (Nox, SO2, CO) *When O2 sensor 
is provided

• O2 converted average value: 3 points 
(Nox, SO2, CO) *When O2 sensor is 
provided

• Allowable load resistance : 
550 Ω or less (750 Ω or less for isolated 
output)

• Contact output : (1) Each 1a contact (contact capacity
  250 V AC, 2 A or 30 V DC, 3 A) for: 

• Range identification of each component 
(Close/1st range) , analyzing block error, cali-
bration error, auto calibration status, mainte-
nance status,and CO peak count alarm 

 (2) Each 1c contact (contact capacity   
  250V AC, 1 A or 30 V DC, 1 A) for: 

• Concentration alarm for each compo-
nent’s instantaneous value (H, L, HL 
settable), analyzing block power off 

• Contact input : No-voltage contact (1.5 sec or longer) 
• Auto calibration start, average value  

resetting
  No-voltage contact (Status holded)
• Range changeover (1st range when 

contact closes), output hold, remote 
pump OFF (OFF when contact closes) 

• Indication : LCD with back light for indicating: 
 (Life of LCD back light is 50,000hrs,  
 back light auto off function is equipped)

• Instantaneous values (NOX, SO2, CO, 
CO2 and O2) 

• O2 corrected instantaneous values 
 (NOX, SO2, CO) after O2 correction when 

provided with O2 sensor
• O2 corrected average values (NOX, SO2, 

CO) after O2 correction when provided 
with O2 sensor

• O2 average value when provided with 
O2 sensor

• Peak count value (when provided with 
CO, O2 analyzer) 

• Parameter assignment

• Fluorescent lamp in cubicle :
  Standard equipment
• Recorder (option) :

Paperless recorder (Fuji Electric’s type 
PHR) mounted

  Relief to EDS10-74.
• Gas extractor : Electrical heating type (filter built in) 

• Wire mesh filter : 40μm mesh of SUS 
316 stainless steel 

• Flange : JIS 5K 65AFF 
• Mass: Approx. 9 kg (excluding gas sam-

pling tube) 
• Power supply voltage: 100 V AC, 50/60 

Hz  
• Power consumption: Approx 100 VA 
• Gas sampling tube: Refer to Code Sym-

bols for materials and length of the gas 
sampling tube.

 SUS 316 (length 300, 400, 600, 800, 
1000 mm),or titanium (length 600, 800, 
1000 mm),or SiC (length 700, 900 mm) 

 * SUS 316 is used for 800ºC or lower. 
 * Titanium is used for 1000ºC or lower. 
 * SiC is used for 1300ºC or lower. 

• Sample inlet tube :
φ10 / φ8 Teflon tube or heating tube 
(max. 30 m) 
*The heating tube needs to be specified 

in the following cases.
 (1) Ambient temperature −6ºC or lower
 (2) SO2 of 50 or 100 ppm 
 (3) Tube length 10 m or longer in SO2 

measurement 
 (Power supply voltage: 100 V AC, 50/60 

Hz, power consumption: 36 VA/m)
• Rated operating conditions :  

• Ambient temperature: −5 to 40ºC (de-
pending on customer’s code selection) 

• Ambient humidity: 90% RH or less 
• Power supply voltage: 100, 110, 115, 200 

or 230 V AC ±10% 
 (depending on customer’s code selection) 
• Frequency: 50 or 60 Hz ±0.5 Hz 
• Power consumption:  Max. 600 VA 
 (excluding gas extractor and heating 

tube)
• Storage condition: 

• Ambient temperature; −20 to 60ºC 
(Water within the drain pot should be 
drained before storage.)

• Ambient humidity; 95%RH or lower
• Dry air : (Required for a oil/coal boiler or when 

the first range of the SO2 meter for gas 
dryer purging is 500 ppm or higher.) 

 Dew point;  −20ºC DP or lower 
 Pressure;  100 kPa to 400 kPa 
 Dust and mist;  None

• External dimensions (H x W x D) :
Indoor type;  1710 x 800 x 615 mm 
Outdoor type;  1780 x 815 x 700 mm

• Mass : Approx. 300 kg (excluding standard gas) 
• Cubicle finish color :

Munsell 5Y7/1 semi-gloss 



• Cubicle structure :
Indoor or outdoor installation, of self-
standing type, single-swing front 
door,plate thickness 2.3 mm standard 
(both cubicle and door)

• Other : Six standard gas cylinders (3.4 L)
accommodatable

 Note: Fluctuation in the operation period 
of 4 hours from the end of warm-
up time is within ±2%FS.

• Measurement Law type approval No.:
SAN991-1 (NOx analyzer)
SAS992-1 (SO2 analyzer)
SAC992-1 (CO analyzer)
SE981 (Zirconia O2 sensor)
SF011 (Magnetic O2 sensor) 

Function Description

O2 Conversion

Auto Calibration

• Conversion of measured NOX, SO2 and CO gas concentrations into values at reference O2 concentration

• The result of conversion is indicated and output in a signal of 4 to 20 mA DC.

• The gas analyzer is automatically calibrated.
• Auto calibration cycle settable range:  1 to 99 hours (1-hour step) or 1 to 40 days (1-day step) 
• Auto calibration gas injection time settable range:  60 to 599 seconds (in 1-sec step) 
• Auto/manual calibration error contact output:  Provided when calibration quantity exceeds 50% of full scale. 
• Contact output during auto calibration and maintenance:  Provided during calibration gas flow and replacement. Also
   provided during maintenance. 
• Auto calibration remote start contact input:  Calibration starts at opening after short-circuit for 1.5 sec or longer.
• Standard gas consumption:  Approx. 1 year with 3.4L cylinder in a calibration cycle of 7 days 

O2 converted average value 
O2 average value

Remote Output Hold

• O2 converted average value of  NOx, SO2, CO components is calculated, and the results are displayed and output in 4 to 20mA DC.
• Averaging time is settable by key operation at the front of analyzing block. Settable range: 1 to 59 minutes or 1 to 4 hours
  (factory-set at 1 hour) 

• The output signal values are collectively held according to external contact input. 
• Output is held during short-circuit.

Automatic range changeover • Automatically changed from low range to high range, and from high range to low range.
   Low  High: Changed at 90% point of the low range
   High  Low: Changed at 80% point of the high range

Average Value
Resetting Input 

• Output and indication of average value after O2 conversion are reset according to external contact input. 
• Output and indication are reset at short-circuit for 1.5 sec or longer.

Remote range
Changeover Input

• Low or high range is selectable for each measured component via external contact input. 
• High range is selected for open-circuit, and low range for short-circuit. 

Range Identification
Contact Output 

• Identification between low and high ranges is output through a contact. 
• When the contact is closed, low range is selected. 

Temperature Input Signal • K thermocouple input x 2 (for recorder available at option)

Analyzing Block
Error Contact Output 

• Contact output is provided when the analyzing block is abnormal. 

CO Instantaneous
Value Peak Count Alarm 
Contact Output

• Alarm is issued and indicated when CO instantaneous value has exceeded the set limit by the set number of times. 
 Settable number of times:  1 to 99, alarm settable range: 10 to 1000 ppm (5 ppm step) 
• The number of exceeding times per hour is indicated. 

Concentration
Alarm Contact Output 

• Instantaneous value alarm is settable for each sample component.  High, Low, High or Low is settable
  (by keys at the front of analyzing block).  
• Contact output hysteresis is also settable. 
• Contact is 1c type. 

Calculating equation :  C =  
21–OS

Cs (21–ON) C  : Converted concentration 
CS : Measured concentration of measurement gas 
OS : Measured O2 concentration 
ON : Reference O2 concentration (4% for petroleum fuel, 5% for
   gas fuel, 6% for coal fuel, 12% for refuse incinerator) 
   Setting range: 0 to 19%



• Repeatability : ±0.5% of full scale 
• Zero drift : ±1.0% of full scale or lower/week

 (±2.0% of full scale/week when the 
range is less than 200 ppm) 

 Max.±2.0% of full scale/month on O2 
sensor 

• Span drift :  Max. ±2.0% of full scale/week
 Max. ±2.0% of full scale/month on O2 

sensor 
• Linearity :  Max. ±1.0% of full scale 
• Response time : For 90% response from inlet

 NOX : 120 sec or shorter
 SO2 : 240 sec or shorter
 CO : 120 sec or shorter
 CO2 : 120 sec or shorter
 O2 : 120 sec or shorter

• Sample gas flow rate :
 Approx. 2L/min 

• Temperature : Standard : 60 to 800ºC
 Non standard : 1000ºC (titanium probe)
  1300ºC (SiC probe) 

• Dust  : 100 mg/Nm3 or less 
• Pressure : –3k to +3kPa 
• Components :  SO2  500 ppm or less 

  NOX  1000 ppm or less 
  CO2  0 to 15% 
  CO  2000 ppm or less 
 O2  1 to 21%
 HCL  100 ppm or less 
  The remaining N2, H2O

(1) Selection of a place which does not receive direct sun-
light or radiation from hot substances 

 If such a place cannot be found, a roof or cover should 
be prepared for protection.

(2) Avoidance of a place under heavy vibration 0.2m/S2 or 
less

(3) Selection of a place where atmospheric air is clean

• Gas analyzer system 
• Specified external drain separator/drain pot 
• Specified gas extractor/insertion tube set 
• Specified gas tube set
• Standard accessories 

1. Standard gas and pressure regulator 
(Refor to ZSY of CODE SYMBOLS) 

2. Recorder (when necessary) type PHR 
3. Individual inspection by measurement law
4. Spare parts for 1 year (Refer to "5.1 Spare parts for 1-year 

measurement 
5. Waterproof gland for outdoor wiring port (A25A), 

Order No.: 8641625
6. Anchor bolt





Recording
contents

NOX 
instantaneous 
value

Average value

O2 conversion

SO2 
instantaneous 
value

Average value

O2 conversion

CO 
instantaneous 
value

Average value

O2 conversion

O2 instaneous
value

Combustion 
temperature

Dust collection
chamber 
temperature

Code
1

Code
2

Code
3

Code
4

Code
5

Code
6

A
B
E
F

0
1
2
3
4
5
6
Z

A
B
C
D
E
F
G
H
J
K

A
B
C
D

Y
A
B
C
D
E
F
G
H
J
K
L
M

Recorder <24th digit> Recorder (type PHR) available at option 
Without 
With (6-point recording: recording contents 1) (Note 2) 
With (6-point recording: recording contents 2) (Note 2) 
With (6-point recording: recording contents 3) (Note 2) 
With (6-point recording: recording contents 4) (Note 2) 
With (6-point recording: recording contents 5) (Note 2) 
With (6-point recording: recording contents 6) (Note 2) 
With (other recording contents) (Note 2)

-
23 24 25 26

-
14 17 18 1915 16 20

5S UZ - -
1 2 3 4 5 6 7 8 10 11 129 13 21 22

Description

Instrument nameplate

Standard
Standard
Standard
Standard

Tag plate 

Without
With
Without
With

Display screen
Instruction manual <23rd digit>
Japanese
Japanese
English
English

Application <26th digit>
Standard type, refuse, industrial waste incineration, etc.
Gas boiler
Sludge incineration
Oil/coal boiler

Offical certificate (Japanese regulation) <27th digit> 
Without
NOX

SO2

CO
NOX, SO2

NOX, CO
NOX, SO2, CO
NOX, O2

SO2, O2

CO, O2

NOX, SO2, O2

NOX, CO, O2

NOX, SO2, CO, O2

Power supply <25th digit>
100V AC  50Hz
100V AC  60Hz
110V AC  50Hz
110V AC  60Hz
115V AC  50Hz
115V AC  60Hz
200V AC  50Hz
200V AC  60Hz
230V AC  50Hz
230V AC  60Hz

A
C
D

2
3

Ambient temperature <22nd digit>
Standard (-5 to 40°C)
For cold climate (-10 to 40°C)

Pipe and cable inlets <21th digit>
(Piping port)

Top left 
Top left 
Top left 

(Cabling port) 

Top left 
Top left 
Top left  

(Piping port for external 
 installation of gas cylinder)
Without
With 3 inlets on lower left side
With 6 inlets on lower left side

1
2
3

28 29 3027

(Zero gas) <28th digit>

Instrumentation air
Atmospheric air
Standard gas
(Note 4) Order standard gas (type ZSY) 
 separately.

Note 2) The contents to be recorded with a 6-point recorder are 
 assigned and connected as specified in the above table 
 for its delivery.
 Recorder type    PHR 
 * If other contents are desired, customer must specify  
  them separately. 
Note 3) Specify this code when the downward inclination of the 
 gas tube from the gas extraction point to the analyzer 
 gas inlet is less than 15º or when moisture  content 
 of the sample gas is higher than 30%. 
Note 4) Specify code 3 when measurement law and/or CO2  
 analyzer is selected.
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φ
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7.3.3 Drain pot
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