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OPERATION AND MAINTENANCE MANUAL
FOR
RIKEN OXYGEN GAS DETECTOR HEAD
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Reauest for the Custoers
e Read and undkerstand this operating manud before using the detector head
o Use the detector head in accordance with the operating manud.
o Regardess of waranty period we shall not make any indenmification for accidents and damage
caused by using this product.
The indenmification shdl ke made only under the warranty pdlicy of products or parts redacenent.
o Because this is a safety unit, a regiar maintenance for every six nonths and daily meintenance
nrust e performed
e [f any aonomity was foundin the detector head notify themto RIKEN KEIKI immrediately.

RIKEN KEIKI Co.,Ltd.

2-7-6 Azusawa, Itabashi-ku, Tokyo, 174-8744, Japan
Phone :+81-3-3966-1113
Fax :+81-3-3558-9110
E-mail :intdept@rikenkeiki.co.jp
Web site : http://www.rikenkeiki.co.jp/english/



[CAUTIONS ON OPERATION]

This is a fixed type gas detector (head) and daminstrunent to detect oxygen gas inair. The
s daminstrurent is a safety instruent, not an andyzer nor measuring instrurent to neke
quantitative and quditative andysis or measurenent.

Please understand fdllowing points and use this detector head correctly.

1. The indication on this detector has some changes against fluctuation of atrmospheric
pressure. Especidly, take care about darm action at the time of depression caused by
tyhoon
It may aso fluctuate against the environrentd (tenperature, hurridity, etc.) change around
cetector head

2 Alamlevel for gas daminstrument shdll be set within the performance of the instrument.
Our standard damlevel is 186y vdunre for the prevention of oxygen deficiency.

3 This is not contrd equipent, bout a safety instrurent.
Use the damcontact fromgas daminstrunment only for extermd damlight or buzzer-.
And the andlog output sigd shall be used only for extermd indicator or recorcer.
We b not assure incenmification for any accident or damage caused by other contrd
purpose than the above.

4 To neintain the performance of this gas detector, the regular nmeintenance service including
the regular parts redacenment and adjustiment described in this manud shall ke recrired
Also every 6 nonths reguar meintenance and gas cdilration are recuired since this is a
safety instrurent.
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1. PRODUCT OUTLINE

1T — 1. Preface

Thank you for purchasing our fixed type Oxygen Detector Head GD-F3A- 1.

First of dl, verify that the model nunoer of this prodict is identicad with specifications
describedin this manud. This manud is a guice to operation of the GD-F3A-1.  All parsons
who use unit for the first tine and who has ever used this unit are requested to read throuch
the menud to understand the content before use.

1 — 2. Agdicaton for use

This is a diffusion type axygen detector head aadying the calvanic cell type oxygen sensor
and is used in corlination with indicator / dam unit to show oxygen contenit.  Read the
instruction manud for indicator / damunit as well as this manud.

This unit is designed as drip- proof construction for outdoor instdlation

Alsg, it can be used as intrinsicdly safe systemin conrination with zener barrier (option) to
ke ade to instdl in hazardous area

1— 3 Identification of each siga word

This manud contains the fdlowing headings to ensure the safe and effective operation

Indicates an imminently hazardous situation which, if not avoided
ADANGER | Vil resiit in ceath or serious iniury or serious damece to the
procuct.

This sigd wordis to ke limted to the nmost extrene situation

Indicates a potentidly hazardous situation which, if not avoiced
could result serious injury to the humen body or dgect.

or ogects. It may dso be used to dert against unsafe practices.

* NOTE This means “ADVICE” regarding operation.

Indicates a potentidly hazardous situation which, if not avoided may
A cauTiON result in minor or mockerate injury or sone damage to the humen body



2 IMPORTANT INSTRUCTIONS FOR THE SAFETY

2— 1. Danger itens

ADAI\GER

In case of non- exgdosion poof system do not use this unit at the dace where conboustide gas
may exist.

2— 2 \\amingitens

A\I\ARNI\G

Do not cut the wire for protective goud both insice and outsice of instrunent. Or;, cb not
dscomect the conmnection of the gound temrirdls.

Before starting the operation, check if any defect is not found on the protective gounding

If there is any defect on the protective functions such as protective gounding co not start the
operation

1t is very dangerous if the instrument gives oxygen deficiency dam

Take gaarogriate neasures based on your judgrent at that tine.
Perfoomaas cdilration at proper interva.

Do not change o renockl the circuit/ structure of this unit.

Do not disassende the sensor since there is a electrdyte insick.

If your finger touches the electrdyte, wash your finger way with water inmrediately.

2— 3 Caution itens

A\ CAUTION

Do not use a waky-taky around the instrument.

The indication nright le affected by the electramagnetic wave gernerated by the
walky-taky if it is used near the instrurent.  When the walky- taky is used e anay
enouch fromthe instrurent not to affect

Do not contrd other equipnrent by using outputs of this detector.

This is not a contrd equiprent. It is prohikited to contral other equiprent by using
outputs of this detector.

2— 4. Caution for exdosion poof
(In case of intrinsically safe design)

A\ CAUTION

Do not use this detector head exgect for the measurenent of axygen content in a nrixture of ar
and conoustide gas ar vapors, or a rixture of air and toxic gases.

Mhen deaning this unit, db not use dry doth but use the wet doth not to change the static
electricity on dastic part.




3 PRODUCT FUNCTION

33— 1. Extema dawing
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3 — 2. Nane of each part and fuctions

@ Oxyoen sensor
@ Sensor hdcker

@ Sensor lead
@ Temvird strip
® Cadedad

® Hne
@ Lock

Mounting hde

®
\

: Galvanic type sensor to detect oxygen content.
: This is a retainer to hold the oxygen sensor
(ecripyoed fitter insice).
: Lead wires for oxygen signd outputs.
: Relayed termrind for sensor lead and extermal cade.
: Entrance to lead the cade (¢ 8~ ¢ 11mm) fromoutsicke.
: Hinge for front door.
: Lock for front door.
: Mounting hde to fix this unit on the wall surface.

© Protective earthbdt  : Balt for protective goundng

3 — 3. Systemconposition

(1) Intrinsically safe system

Detector

Hzardous area i Non-hezardous area
. |b
I Indicator
O B T /dam
T 5 | Ig unit
CVVS1.25sq * 2C or B A

equivalent (MAX600m)



1.
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The axycen cetectar shall e used as fdlowing conposition
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Oxygen detector : Safety retai rer
Li=O0 I
Ci=o0

= Oshows anedigHde vaue

The safety retainer to e connected with axygen detectar shdl have
linear characteristics and be passed the type gyxovd asitis.
Also it shdl satisfy the fdlowing conditions.
(1) Rating of safety retainer
Max vattage of intrinsic- safety circuit Below 28V
MBx curent of intrinsic- safety circuit Below 00 mA
MBax power of intrinsic- safety circuit Below Q75W

() Perfomance dvisionand goup
Performance divisiont ia
Group: 11C

(3 Relations between dlowelde inductance (Lo) and dlowalde capeacitance (Co)
of intrinsic- safety circuit, and externd wiringinductance (Lw) and capacitance(Cw)
of intrinsic- safety circuit
lo= Li+lw
Co=z C+Cw

(4@ W\hen neking wiring connection for intrinsic- safety circuit, take care not to incce
an electric curent and vaitage which will spail the performence of intrinsically safe
by the electromagnetic induction or electrostatic induiction to the intrinsic- safety
circut.




(2 Non-exdosion proof system

Non-hazardous area E Non-hazardous area
§ §
N\ 1 VAN -m
Detector [ IS
Pw \\WJ : A4 -g
t - |ES
CWS1.25q 2C =
or equivaent (MAXB00M)
(3 Conponent insice detector head
Housing
Sensor | ead
Termind
Q ﬁB strip
5 Oxyeen
Cdedad " =4t e Sersar hd cr
Siededcade 7 Ocygen
A nasphere



4 HOWTO USE

4— 1. Before operation

All persons who use this cetector for the first tine and who has even used the cetector are
recuested to folow dl the instructions for use carefully. If not, the instrument may be
defective and carrect gas detection may not be perforred

4— 2. Installation place
This cetector headis instdled at the dace of oxygen detection directly since this is a diffusion

cetector head
Note the fdlowing paints.

A WARNING

Do nat instdl the detectar head and cade at the fdlowing points.
Place to get drect rays of the sun
Places closed to high termperature and/or enrission of electromagnetic wave.
Place with vikration or shocks.
Place where the nounting part is weak andlit is easy to conre out.
Place where it is difficuit to meke neintenance and inspection
Place urdde to secure gounding
Places where the tenperature is drasticdly changed
Places exceeding operating tenperature and hunridity.

4— 3. MENntenance space

A certain maintenance space nrust be secured around the detector head so that the
maintenance staff can perfomthe safe and correct maintenance work  Pay due attention to
secure this space during work dan and execution <%

2B pipe
4— 4. Installation work (O.D. 60.5mm)

(1) Mounting to the wall surface
Mount the detector head to aflat surface (wall surface,
etc) with either M6 bots o MIO bdts throuch
murting holes. - Refer 10°3-1, Bxtermdl crawing for /
mounting ditch — =001
(@ Mourtingto the ple Gometo 508) S
The unit can be nounted to the pdle (2B @ipe) )
by using the optiond U-bdlts as show right figure. 5
(3 Instdlation to the outdoors
For outdbor instdlation, optiond drip-proof cover is
recuired to keep relidde detection dthough this is a
dip-proof desion  Contact authorized distributors, Mounting to the pdle
ceders or representative gopointed by Riken Keiki Cao,
Ltd



4— 5 Caution at wiring construction

A CAUTION
‘When meke wiring construction, take care not to damage the intermd electronics circuit.
When hande the detector unit, put it at horizontd position I put it verticaly, it tends
to fdl and damage the detector.
Power cade and sigd calde shall not e laid down together with notive power cade
such as notaor, etc.

When use twisted cade, take care not to contact a part of core cade with other core
cade.

4— & Adicade cade
Sigd transnission : CWS 1.22m¥, 2C or equivdent
Transmrissiondstance  : Within 600mat totd
Cade OD. 198 d1Imm

4— 7. BExande of cade conecton
Sensor lead

(1) In case of non-exdosion proof system wire
@ Lead the gdicade cade through cade inlet S
and connect to the temrind strip Termrird lelele
@ Comnect the shielding wire to chassis gound stric 00
_ / +
() In case of intrinsically safe system Cade %q
You can kuild the intrinsically safe systemby acding Cahle cornection
optiond zener barrier between detector head and
indicator/damunit.

@ Lead the adicade cade through cade inlet and comnect to the temrind strip

@ Connect the optiond zener barmier between this unit and indicator/damunit at
non- hazardbus area (See below fig)

@ Comnect the shielding wire to chassis gound

Zener barrier

| Max. 600m (MTL761Pac) ‘

| 1S
@ [ 3 1 o
---------------------------------- +T10O O E

o] o] E
B I I TOT? :
5 Connection cade : Gorection | €
| — cad e —

Hazardous area |
: Non- hazardous area
Exangl e of intrinsicaly safe system

10



A WARNING

+  Ground the zener barrier separately coresponding to the A-dass gounding with goud
resistance of 10QQ or less.

+  Use the specified cade.

+ For systeminstdlation, operation and maintenance, take care not to camrage the intrinsicaly
safe cesion

+ The power of the indicatar/dam unit shell e tumed on after condetion of dl wirings. If
each wiring is carmied out in the power on condition, short- circuit between tenrinds or an
dectricd shock may e occured

A caunon

+ Do not dter;, no rrenocel the parts, etc.

+  Use the circuit kredker as for the power of indicator/damunit. Alsoit shdl be nounted
nearby indicator/damunit and be specified that it is for power intermyption of
indicatar/damurnit.

* NOTE
W\hen wiring read the operating instructions for the connected indicator/damunit.

1




5 OPERATION VETHOD

5— 1. Preparation before start up

Before making power on, take care of the fdlowing  If do not keep this, there is the danger
of electricd shock and damage of instrurent.

A\ WARNING

VHe gounding
Check that the wiring with outer unit is made comrectly.
Check that the sugdy vottage is within the rating

5— 2 Statu

@ This detector head does not ecrip a power switch  Andlog outputs of axygen sensor
are transnitted to the indicator/dam unit drectory through the conmnected cade
without signd conversion
As far as the cade has been comnected carrectly, this systemstarts operation by
putting on the power switch in indicator/damunit.

@ Be sure to perfomgas cdibration at the tine of new instalation
Correct reading may not be datained before gas cdilration

A caunon

-At the new instdlation, adjust the reading in indicator/dam unit accordingto “6-2
Cdilration”. Adjustrent is done by indicator/damunit since the detector head has
no functions for adjustnent. Refer to operating instructions for the comnected
indicator/damunit.

5— 3 Stogdng the operation

This systemstops gperation by putting off the power in indicator/damunit, since this unit has
no power switch

12



& MAINTENANCE AND INSPECTION

Gas cktection and daminstrunent is ket in continuous operation over a long tine and must
performa vitd rde as a safety device.  For this purpose, periodicd inspection nust be macke.
The Hdh pressure Gas Safety Act in Japan sets forth the odigation of periodicd inspection of
the gas detection and daminstruent.

- Miaintenance Contract -
Be sure to perform the reguar maintenance inspection since this is an instrunent for
secuity and safety.  If this detector head founds defective, contact our nearest agent or
Riken Keiki soon

6— 1. Inspecton frecpency and itens

The inspection includes a dhily inspection which a person in charge of contrd and operation of
the gas cetection instrument perfonrs inspection before work once a day, and a nonthly
inspection camied out once a nonth, and periodicd inspections conducted by the senvice
personel cesignated by manufacturer. The inspection itens are confimmation of lights,
concentration indication and damfunction on the indicator/damunit sick. It is dso necessary
to carry out gas cdilration at least every 6 nonths. The law in Japan sets forth that the unit
nust issue an dam during the circuit inspection related to dam while providng nonrd
operation, at least, once a nonth

To neintain the safety operation of the gas detection instrument, it is recormended to keep
the maintenance contract with our authorized distributor for reguar maintenance, adjustnent
and overhaul etc including the gas sensitivity adjustment (gas cditoration).

For the cetail of maintenance contract, contact our nearest agent or Riken Kelki.

A WARNING
‘This is a safety instrurent and the inspection every 6 nonths or noreis
manchtory to ensure the safety.  If the unit is used by continuously
without inspection, the sensor sensitivity may change, resultingin failure
of carect detection

* NOTE
Be sure to inform sections concemed beforehand when perfoming
damtest or gas cdibration  For the equiprent connected with output
signd fromindicator/damunit, perfomthemafter dscomnecting the
output sigd.
‘Specid trained engneer for gas detection instrurent can perfom
maintenance work and inspection accurately and efficiently. Then it is
reconmrenced to contact our authorized agent for maintenance and
inspection

13



6— 2 Cdikration
Perfoomgas cdilration at new instdlation, 6 nonths inspection and sensor redacenent.
6— 2— 1. Reauired kit and todls for cdaikration

Prepare fdlowing jigs and tods to performzero and span adjustnents.
Cdilration adgpoter
Cdilration gas (standard gas for zero and span)
Gas sanding bag for cdilbration gas
Suction punp to lead cdibration gas
Flowmreter with flow contrd vave (engde to contra 1.0L/rin).

6— 2— 2 Perforring a zero adjustment

@ Pack the zero gas (Nitrogen nore than 999 vd 9% into gas sanding bag

@ Comnect cdlilration adopter, flomreter  %ith flow contrd vave) and suction punmpto
the detector head Tum on the punp and adjust the reading of flowreter to
1.0£03/nin

@ Comect gas sarding bag for cdilration to the IN sice of the punp

@ After reading by indicator/dam unit gets stade, adust the reading to zero with
respective potentiometer of indicator/damunit.

® Stop the supdy of zero gas, discomect cdilration adapter and confirm that the
oxyoen reading retumns to 209vd %

6— 2— 3 Performring a span adustert

® Pack the span gas (fresh air for oxygen deficiency dam instrument and their
concentration is around preset damlevel for other punpose) into gas sanding beg
For sinde cdibration, you may be possikde to use an ankent air as span gas
containing 209v0%02 providing that the andient ressure is 1 atm (1000 S0hypa)
and contarmination in air is nediglde against span gas concentration

@ Comrect cdikration adopter; flowreter  Gith flow contrd vave) and suction punpto

the detector head Tum on the punp and adjust the reading of flowreter to

1.0£03/nin

Comrect gas sanrding bag for cdilration to the IN sice of the pum

After reading by indicator/dam unit gets stade, adjust the reading to the span gas

concentration with respective potentioneter of indicator/damunit.

® Stop the sudy of span gas, discomect cdilbration adgater and confim that the
oxycen readng is 209val %(conmdetion of span cdibration).

® @

14



6— 3 Redacingthe sensor
6— 3— 1. Redacenment frecuency of the sensor

To maintain the relidality of the measurement, it is recormrendade to redace the sensor
periodicdly. Our oxygen sensor has an enouch life spen However, the actud life is
depending on the operating conditions.  Then, redace the sensor once a year as the
tentative deadine for the redaceent cycle.

6— 3— 2 Redacingthe sensor

@ Verify that the indicator/damunit is off. If the sensor is discomnected the indicator/damunit
issues andam

Tum a lock of detectar head and open the front door.

Loosen two screws at the top of tenrind strip and disconnected two lead (dack and white) wires.
Push the sensar yoword fromthe bottomof sensar and pul out it fromthe halder.

Insert new sensor into the halder and push the sensor until it comes to the end

Connect back and white sensor lead wires to the temind strip.  Connect white wire to positive
(4 temrind and dack wire to negative (-) tenrind respectively.

Close the front door of the detectar head and fasten alock

SENCIGISIOIY)

Black lead wire \\hite lead wire

Temird stip |

Negrtive sice cade core

Cade Positive sice cade core

A crunON

* Be sure to cary out gas cdilration after sensor redacenent. If not, corect gas
detection may not e performed

15
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6— 4 Stoage or treatment when not in use for a long period

(T) Sensor

Oxyoen sensor is a kind of cell and will continue to consunre its life even thouchit is not

used When detector headis not used for a long period take out the sensor fromdetector
head and store it at fdlowing ervironment to lower the consunption of sensor.

Enviromment of tenperature (5~ 10C)
Environment of low oxygen content

(Put a sensor into the container and sed off the container.)

(2 Detector head
Store this detector head under the fallowing ervironmenta concition

‘Tenperatue : 0C~40C

Huridty  ORH~8PRH

Enviromentd condition : Environment where gas, salvent, vapor and so on are not
existing

A CAUTION
Before re- start of operation, e sure to perfomgas cdikration

Contact our autharized agent or Riken Kelki for re- adjustment including gass cdlibration,
redacement of parts, etc.

6— 5 List of reconmendalde spare parts for regular redacenent

No.| Naneofpats | Inspectionfrequency | Redacenment intervd Q ty/unit
1 | Sensorhdder | At sensor redacement | At sensor redacenment 1

* NOTE
The redacenrent interva will change depending on gperating condition and it dbes not mean
the guarantee period

Redacenent interva changes according to the resutt of reguar inspection

16



7. NMEASURES AT ABNORNVAL. CASE

7— 1. Responding to troude adam
If this detectar founds defective, contact our authorized agent or Riken Keikd.

7— 2 Before it is thoudht to ke a troude

It may be caused by cade disconnection, short circuit, etc.
Check the wirings around the related instrunents as well as this detector head

It may be caused by inaroper operation
Re- check the detection systemand contact our authorized agent or Riken Kelki.

8 DEFINITION OF TERMS

| Galvaric cell |

Galvanic cdl type oxygen sensor that produces a curent proportiond to the oxygen
aonten t pemreated through the menmtrane.  Refer to “ 10. DETECTION PRINCIPLE”
for cktalils.

| Zerer barrier |

Safety retainer for exdosion protection by liniting the energy of electric curent within
a non-igition level.

This is a kind of connecting cade between indicator/darmunit and oxygen detector
Cih;\d;s means a “Pdyethylene insulated and vinyl sheathed contrd calde with shield’.
Cdilbration

By using standcard (cdlilration) gas, adjust gas reading in indicator/damunit to natch
the cdlibration gas concentration

17



9O PRODUCT SPECIFICATIONS

O9— 1. Stadard specificatons

Vbcel :
Detection princide
Tarcet gas

Sanding method

Sigd transirission
Transrrission distance
Aicade zener barrier
Cdde entry

Orerating tenperature
Orerating hurridity
Structure

Kind of exdosion proof
Exdosion proof class
Outer dnensions
Weight

Painting color

GD-F3A-1

: Gavanic cell method

: Oxyeninair

: Diffusion sanding

: Sensor output direct transirission

: Max 800mwith CWS 1.25sq 2C cade

(between indicator/damunit and detector head)

: MIL761Pac

: Cdde dand (Adicade cade OD.: ¢ 8~ ¢ 11nmm)
: -10~40C

. Below 90% RH (Non- concensing

: VI nounting/ 2B(50A) pole nounting

. Intrinsically safe (when zener barrier is used)

: Bxiall CT4X(when zener barrier is used)

: Apox 175H) x 140W x 85(D) nm

: Appox 1.4kg

: Munsel No.25Y9/2 hdf tone

O— 2 Stad=ad accessories

Operating instruction book

O9— 3 Optora accessories

U-batt (for nonind dameter 2B)

Cdiilration adopter
Zerer barier (MIL761Pac)
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10 DETECTION PRINCIPLE

The GD-F3A- 1 endoys a galvanic cell as oxygen detection sensor that consists of node
netd and base netd electrodes in an electrayte.

A mentrane covers the cell ad dlows gas in the sanded gas to dffuse into the
electrdyte at a rate proportiond to the partid pressure of oxygen The oxygen reacts inthe
cell and produces a curent proportiond to the oxygen content. The current develops a
voltage across a tenperature conpensation thermrister/resistor network The valtage is
neasured by the indcator/dam unit' s circutry, converted to an oxygen oas
concentration

Thin electrayte
Test gps layer
E \ I/ /l_
Bectrayte |3 AN
N
Lo o NP
Working electroce
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