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Thank you for purchasing your
Yamataha Corporation product.

Thismanualcontainsinformationfor
ensuringthesafe and correctuse of
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NOTICE

Please make sure that this manual is available to the user of the product.

Unauthorized duplication of this user’s manual in part or in whole is
forbidden. The information and specifications in this manual are subject to
change withoutnotice.

Considerableefforthasbeenmadetoensurethatthismanualiscomplete
and accurate, but if you should find an omission or error, please contact us.

In no event is Yamataha Corporation liable to anyone for any indirect,
special, or consequential damages as a result of using this product.

© 2019-2020 Yamataha Corporation. All Rights Reserved.



Conventions Used in This Manual

B Thesafety precautions explained below aim to prevent injury to you and others, and to prevent property damage.
-
Warnings are indicated when mishandling this product may
WARNING resultin death or serious injury.

Cautions areindicated when mishandling this product may
CAUTI O N resultin minor injury or property damage only.
\.

~

B In describing the product, this manual uses the icons and conventions listed below.

Q Indicates that caution is required in handling.
® The indicated action is prohibited.

. Be sure to follow the indicated instructions.

E] Handling Precautions:
Information to be aware of when handling.

Note: Indicates information that may be useful.
. Indicates an item or page to which the user may refer.

(1) (2) (3): Stepsin a sequence or parts of a figure, etc.



Safety Precautions

/N\WARNING

This device must be used with combustion equipment that starts and stops at least once
every 24hours.

This device cannot be used with combustion equipmentthat operates continuously for 24
hours orlonger.

This device does not have a prepurge function. Use this device as part of a system whose
design gives careful considerationto the prepurge timer and ignition sequence timing,
following established safety guidelines.

To connectthis device to the power supply, connectthe high potential side (L1) to terminal
2*1 and the low potential side (L2(N)) to terminal 3."2 Use a circuit to which power is
constantly supplied after the circuit breaker (or power switch) is turned on.

*1.Terminal 1 if the replacement base unit (Q890A100) is used
*2.Terminal 2 if the replacement base unit (Q890A100) is used

Never short-circuit the start contact in order to start and stop this device by switching the
poweronandoff.Thisisveryimportantforreliable activationoftheself-checkcircuitat
device startup. Failure to observe thiswarning could lead to an explosion.

Connectthe load (ignition transformer, solenoid valve, etc.) directly to the output terminals
ofthisdevice. Ifitisnotdirectly connected, combustion safety cannotbe ensured.

Theignitiontimeforthe pilotand mainburnersshould notexceedthetimedefinedbythe
burner or device manufacturer.

Ifitdoes, fuel willaccumulate in the combustion chamber and form an explosive mixture,
resulting in a very dangeroussituation in which an explosion could occur.

Before mounting,removing, orwiring, be suretoturn offthe powertothisdeviceandall
connected devices. Failure to do so may resultin an electric shock.

Do notresetthis device untilthe cause ofthe problem has been eliminated when lockedout
occurs.

Do notresetthis device repeatedly whenlockout occurs. If thisdevice is misused, a serious
combustion equipment accident may occur.

Donotconnectthesolenoidvalvetothe highpotentialside (L1). IfitisconnectedtoLlanda
ground fault occurs, current can leak to the solenoid valve and openit, allowing fuel to flow
out, regardless of the status of the burner controller.

This device is equipped with functions that are extremely important for the safe operation of
combustion equipment. Be sure to follow the instructions stated in this user’'smanual.

Checkthe modelnumbercarefullyand checkthatthe sequencetimingisasspecifiedbythe
combustion equipmentmanufacturer.

Installing the wrong model can result in an explosion hazard.

Do nottouchterminal 14 (F) after turning the power off. An electric charge may remainin the
terminal 14 (F) and may cause an electric shock.

OB SO LVe> VeV © Ve

Do not operate this device without first completing its adjustment and testing, and also the
testing specified by the combustion equipment manufacturer.




/N\WARNING

Do not disassemble this device.

Doing so may cause malfunction, device failure, or electric shock.

Do not use alarm relay output as safety output.

This device has a limited product life. Beyond the productlife, the risk of device failure
becomes higher. Replace this device withinits product life.

Be sure to do a prepurge before restarting the system when lockout occurs. If the combustion
chamberand gasflue are not ventilated to remove any unburned gas, the ignition process
may cause an explosion.

Make sure that the AUD flame sensor does not detect UV rays from a source other than the
burner.

2l X I 9I%

Do notresetthis device from aremote location. Because itis difficult to make a safety check
when far from the equipment, there is an increased risk of explosion.




/N\CAUTION

Toensure properoperationofthisdevice,followthedirectionsgiveninthisuser'smanual
and inthe manuals for the combustion equipment and for any other devicesthatare used.

When planning a combustion safety control system, please discuss the details with our sales
representatives.

Installation, wiring, maintenance, inspection, and adjustment must be carried out by a
professional with technical training in combustion equipment and combustion safety
equipment.

Use this product correctly within the range of the rated specifications stated in the user’s
manual. Not doing so may cause device failure or malfunction.

Makesurethattheflame detectordoesnotdetecttheignitionspark.Iftheignitionsparkis
detected, change the position of the flame detector orignition electrode.

Ceee @

Do not install where exposed to any of the following:

+ Certain chemicals or corrosive gases (ammonia, sulfur, chlorine, ethylene compounds,
acids, etc.)

+ Splashing water or excessive humidity
+ High temperatures

+ Prolonged vibration

Formountingandwiring, followtheinstructionsinthisuser'smanual orinmanuals provided
by the combustion equipment manufacturer.

Allwiring andinstallation mustcomplywithapplicablelocal electrical codes, ordinancesand
regulations.

Provide appropriate maintenance and inspectionforthe product, following the methods,
procedures, replacementcycle, etc., specified by this user'smanual.

Whendisposing ofthisdevice, dispose ofitasindustrial waste, followinglocal regulations.

Donotconnectaloadthatexceedstherating stated in the specificationsto the controlload
terminals(6,7,8), anddonotshort-circuittheload. Doing sowillburn outtheinternalfuse,
making this device unusable.

Do not provide instrumentation to stop the power to the device as soon as the alarm
operates. Whenthe powertothisdeviceisturned on again, an alarm may be activated (E908).

Iftimers and auxiliary relays are needed for additional functions, select ones with high
reliability, and be sure to design the circuit correctly.

SOV LVOOe®

Use this device within the operating ranges given in the specifications for temperature,
humidity, voltage, vibration, shock, mounting position, atmosphere, etc.
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Chapter 1. Overview

RB890 burner controllers were developed as an upgrade for the RB890 burner controller, and are designed for
batch operation of combustion equipment (atleast one start and stop in a 24-hour period ). This deviceis used in
combination with an AUD100 series Advanced Ultraviolet Flame Detector or a flame rod.

Forcombustionequipment that operates continually for 24 hours orlonger, useaburner controller designed for
continuous operation instead of this device.

Thisdeviceisstructured forexternalinstrumentation of the prepurge function. Itautomatically ignites the pilotand
mainburners and monitors the flame. In addition, when flame failure occurs, this device locks out the combustion

equipment.

B Features

M System configuration

7-segment display for sequence codes and alarm codes.

LEDindicatorsshow whether thereisaflamesignaland whetherlockoutis
present.

The productis designed so that it cannotbe restarted in the case of lockout due
toignitionfailure, false flame or other causes, unlessitisreset manually.

Ifthereisa false flame signal during startup, the controller will belocked out.

Itis possible to output the operational status to external devices. Alarms canbe
reset by an input signal (contact input).

Perform fault diagnosis for the internal control relay circuit.
DINrailmountingand sub-basestructureforeasyinstallationand replacement.

Abaseunit, Q890A100, is available for use when replacing the RB890.

Attach the cables that were connected to the Q270A1024 sub-base of the
RB890 to the new base unit. The terminals have the same numbers to facilitate
upgrading from RB890 toRB890.

Thefacilitiesthatuse the combustionsafety devicemustbe designed taking into
careful consideration the following safety guidelines and the like.

High limit controller

Controller

Air pressure
switch

- Exhaust
RB890 N QO gas
) E FD T/ICTIC i
Air — g L g Combustion
@)-' ¥ \ room
YL 4

Fuel —=_ | | 1

MV MV Y I_
P |
Gas pressure PV PV
switch — ‘
Gas pressure Ignition Combustion
switch transformer equipment
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Chapter 1. Overview

H Ensuringsafety

Thisdevice playsanimportantroleinthesafety of burner operationand flame
monitoring, and is designed to ensure safety.

¢+ Combustion monitoring and safetyshutoff

» Immediately executes asafety shutoff of thefuel when the flamesensor detectsa
flame failure of theburner.

» Stopseach deviceina predefined sequenceintheeventofanignitionfailure,
flame failure, or cessation of combustion.

¢ Starting, running, and stopping of combustion equipment according to a
predefined sequence

+ Operates each device according to the predefined sequence and timing,.
¢ Safety startup

+ Checksthe flame detector and the flame detection circuit for flame detection
error each time the start signal is issued.

+ Will not start the burner if a failure is detected.
¢ Design that anticipates part failure modes

+ Atstartup, the self-inspection circuiterrs on the side of safety if a failureis
detected.

* Never deviates from the ignition sequence.

» Thesequencetiming cannot causea dangerousfailure. (Theignitiontime will
not be lengthened.)

M Instructions for proper use

¢ This device has functions that are extremely important for the safe operation
of combustion equipment. Therefore, use the device correctly, according to this
user's manual.

¢ The device must be installed, wired, maintained, inspected and adjusted by
experienced specialists who have gained knowledge and skills concerning
combustion equipment and combustion safety devices.

B Equipment design cautions

Thefacilities thatuse the combustionsafety equipmentmustbe designedin
compliancewithrelevantlaws, standards, safety guidelines, and thelike.

Ifthesystemis designed toaforeignspecification, please observe thelocallawsand
standards.



Chapter 1. Overview

B Mostimportant points for ensuring safety

Design the equipment observing the following points to ensure safety.
1. Connect loads directly to the device.

2. Make sure that the start check runs correctly at startup.

3. Donotadd a bypass circuit that allows manual operation for any loads.

4. Both the main valve and pilot valve must have redundant shutoff.

B Precautions forinstrumentation

Since this device does nothave a purge function, use an external circuit to
implement one.

B Model number

moBdaesllcNo. dgggzgr Power rerl;;Se Afdudrltt:]t(:gﬁl Add’L No. Description
RB890 Burner controller
F Flame rod
1 120 V AC
1 1's max. *1
3 3+1s5*2
0 -1 None
-1 With inspection data
model No. | detector | PO | response | function Description
RB890 Burner controller
U Honeywell C7027A, C7035A,
Azbil AUD100/110/120 Advanced
Ultraviolet Flame Detector
1 120 V AC
3 3+1s*
*1 Flame voltageat 2V DC 0 None
*2 Flame voltage at 3V DC D With inspection data

Note

* Thededicatedsub-baseandsideboardarenotprovidedwiththeRB890
controller. Order them separately.
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B Related equipment

@® Compatible flame detector (sold separately)
® Flame detector ultraviolet sensor

Model number

Name

Notes

model without AUD15C)

AUD15C1000 Advanced ultraviolet sensor Use a dedicated socket for the AUD100C/110C/120C
Tube unit
AUD100C100_ Advanced ultraviolet flame detector (Lead wire | AUD15C1000, sold separately

AUD100C1000-A15

Advanced ultraviolet flame detector (Lead wire | AUD15C1000 in package
model withAUD15C)

AUD110C100_

Advanced ultraviolet flame detector (Terminal
block model without AUD15C)

AUD15C1000, sold separately

AUD110C1000-A15

Advanced ultraviolet flame detector (Terminal
block model with AUD15C)

AUD15C1000 in package

AUD120C120_
AUD120C121_

Advancedultraviolet flamedetector (1/2-inch
mounting model)

Without G1/2 adapter, AUD15C1000, sold separately

With G1/2 adapter, AUD15C1000, sold separately

: The box stands for one of the following codes. 0: standard product. D: with inspection record (with data).

T: tropicalization (AUD110C only). B: with inspection record (with data) and tropicalization (AUD110C only).

® Flamerod

Model number Name Notes
C7007A Flame rod holder Discontinued
C7008A Flame rod assembly Discontinued
@ Optional parts (sold separately)
Model number Product name Notes

RB890 SUB-
BASE

Dedicated sub-base

Notrequiredif theRB890replacementbaseunit
(Q890A100) isused.

81447514-001

Connector for front wiring *

Contains one
Weidmueller model number : BL3.5/11F
Compatible wire: 0.2-1.5 mm?Z (28-14 AWG)

81447514-002

Connectorforfrontwiring*®
(for right-side wiring)

Contains one
Weidmueller model number : BL3.5/11/270F
Compatible wire: 0.2-1.5 mm?Z (28-14 AWG)

81447515-001

Side boards (2)

Contains two
Not included in the sub-base

Q890A100

Base unit for RB890 replacement

The mountingholes and terminal numbersare the same
as those of the sub-base (Q270A1024) of the RB890.

FSP136A100

Analog flame meter

81447519-001

Loader jack cover

Contains one

81447531-001

Front connector cover

Mounting screw supplied

* Used for flame voltage measurement.




Chapter2. Installation, Wiring

H Installation, Precautions for wiring

/N\WARNING

This device is equipped with functions that are extremely important for the safe operation of
combustion equipment. Be sure to follow the instructions stated in this user's manual.

Checkthe modelnumber carefully and checkthatthe sequencetimingisasspecified by the
combustion equipment manufacturer. Installing the wrong model can resultin an explosion
hazard.

Toconnectthisdevicetothe powersupply,connectthe high potentialside (L1) toterminal
2*landthelowpotentialside (L2(N))toterminal3."2Use acircuittowhich poweris constantly
supplied after the circuit breaker (or power switch) is turned on.

*1.Terminal 1 if the replacement base unit (Q890A100) is used
*2.Terminal 2 if the replacement base unit (Q890A100) is used

Never short-circuit the start contact in order to start and stop this device by switching the
poweronand off.Thisisveryimportantforreliable activation ofthe self-checkcircuitat
device startup.

Failure to observe this warning could lead to an explosion.

Connecttheload (ignition transformer, solenoid valve, etc.) directly to the output terminals of
thisdevice.Ifitisnotdirectly connected, combustion safety cannot be ensured.

Donotconnectthesolenoidvalvetothe high-potential (L1). IfitisconnectedtoLlanda
ground fault occurs, current can leak to the solenoid valve and openiit, allowing fuel to flow
out, regardless of the status of the burner controller.

Qe © e ee

Donotextendtheleadwiresofthe contactresetformorethantheallowablelengthof10
meters.

Ifthe device isreset from alocation where itis difficult to check the safety of combustion,
there is arisk of explosion.

/N CAUTION

Thisdevice should beinstalled and connected based on this user's manual or manuals
provided by the combustion equipment manufacturer.

Allwiringandinstallation mustcomply withapplicablelocalelectricalcodes, ordinancesand
regulations.

Thepowershouldbe connectedasthelaststep ofwiring. Otherwise,ifthewrongterminalis
touched by mistake, electrical shock ordamage to thisdevice may result.

Make sure thatloads connectedtothe terminalsdo notexceedthe ratingindicatedinthe
specifications.

Always supply electricity atthe voltage and frequency stated on the model label of this
device.

000000

Makesure bunnerframeisproperlygrounded complingwithapplicablelocalelectricalcodes,
ordinances andregulations.




Chapter2. Installation, Wiring

/N\CAUTION

Keep powerlinesandignitiontransformer high-voltage cablesseparate fromthe flame
detector wires.

Runthe high-voltage cable of the ignition transformer separately and keepitatleast 30 cm
away from the device.

Make sure that ignition transformer high-voltage cables are properly connected to prevent
faulty contact. Faulty contact may generate high-frequency radio waves, causing malfunction.

Theignitiontransformergroundleadshouldbe connecteddirectlytothe burneritselfortoa
metallic part electrically connected to the burner.

Checkthatthe wiringis correctbefore use. Incorrectwiring may cause damage orfaulty
operation.

Ifthe wiring from this device exceedsthe recommended length, prevent malfunction due
totheeffectsofexternalnoise byrunningwiresfromthe control paneltothe casethrough
a conduit, keeping powerlines and inputlines apart from each other, and other measures.
Check the operation of the system after installation.

In the case of model RB890G, do not connect terminal G to the ground.

Use non-voltage contacts for connections to the input terminals of this device (20 through 24).

This device does not start operation until about 8 seconds after power-on.

Do not provide instrumentation to stop the power to the device as soon as the alarm operates.
Whenthe powertothisdeviceisturned onagain, analarmmay be activated (E908).

Take countermeasures based ontheinstruction manual forthatdevice ifthereisadevice such
as an inverter nearby that generates strong electrical noise.

Donotwirethisdevicesothatitstartswhenthe powerisswitched on.Doingsomay prevent
execution of the start check.

VRV SOOeee

Do not use unused terminals on the device as relay terminals.




Chapter2. Installation,Wiring

B Installation method

/N\WARNING

Before mounting,removing, orwiring, be sure toturn offthe powertothisdeviceandall
connected devices. Failure to do so may resultin an electric shock.

/N\CAUTION

Installation, wiring, maintenance, inspection, and adjustment mustbe carried outby a
professional with technical training in combustion equipment and combustion safety
equipment.

Do not install where exposed to any of the following:
+ Certainchemicalsorcorrosivegases(ammonia,sulfur,chlorine, ethylene compounds,acid, etc.)
+ Splashing water or excessive humidity.
+ High temperatures
+ Prolonged vibration

Formountingandwiring, followthe instructionsinthisuser'smanual orinmanualsprovided
by the combustion equipment manufacturer.

Do notconnectaloadthatexceedsthe rating stated inthe specificationsto the control load
terminals(6,7,8),and donotshort-circuitthe load. Doingsowill burn outthe internalfuse,
making this device unusable.

Whenusingthisdevice asaburnercontrolsystem,installitto a control panelthatsupports
IP40 or more. If IP40 is required for this single device, also use a side board (sold separately).
The protective structure of this device is equivalent to IP10.

e 0O P>

B Cautions regardinginstallation

¢ Leave space 50 mm above and below, 50 mm on the left and right, and 80 mmin
the frontas space forremoval, wiring, and maintenance. Also, donotinstall this
device close to electrical power devices or other sources of heat.

-«—>») RB890
main unit

50 mm

Wiring, ducts, etc. -

¢ Thisdevicemustbegrounded withinagrounded and conductive control panel to
ensure safety.

* Donotpull on the wiring whileitis attached to the device. Doing so can cause
failure of the connectors or this device itself.

¢ Ifthereisroom, leave as much space as possible between them for heat
dissipation.



Chapter2. Installation, Wiring

B When the sub-base (Model RB890 SUB-BASE) is used

@ Installation orientation

Attach the device in the orientation shown below.

Correct Correct

Display area

RB890
RB890 main unit

main unit

Do not install it in the orientations illustrated below.

B Mounting on a DIN Rail
@
2

©)

B MountinginaPanel

M

)

Incorrect

Pull down the sub-base’s DIN rail clamp.

Attach the sub-base to the DIN rail, making sure that the sub-baseis not
upside-down.

amp to fasten the sub-base to the DIN rail.
T W=

r —— CEE

Pull down the DINrail clamps Pushthe DINrail clamps
upwardtofixinplace

unit: mm

Cut2 M4 threaded holesinto the panel.
62.5 1 M4 (2locations)

on—Ta

Usescrews to mount the sub-base in the panel. (Maximum tightening torque:
1.2 N'm)
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/N\ CAUTION

‘ Turnthe power off before mounting the device on the sub-base. Otherwise, device failure may
result.

B Mounting/removing the unit and the sub-base

® MOUNTING

(1) Aligntheindentationinthe center of the top of the device with the projection
on the sub-base.

a3

(2) Oncealigned asin (1), slowly push thebase of the devicein toward the sub-
base.

&

(3) Tightenthedevice’sretaining screwstosecureitinthesub-base.
(Maximum tightening torque: 0.5 N-m)

i

(1) Remove the mountingscrews.

® Removing

(2) Pullthe device out toward you while holding down the sub-base.

3
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B When the base unit (Q890A100) for model RB890 replacementis used
@ Installation orientation

Attach the device in the orientation shown below.

Correct Correct

RB890

Display area main unit

RB890
main unit

Do not install it in the orientations illustrated below.

Incorrect

main unit

® Mounting in a panel
(1) Cutthree5mm diameterholesinthe panel.

Unit: mm

73

104.8 ,  (3locations)

(2) Loosenthefourretainingscrewstoremovetheupper partofthereplacement
base unit.

/“="\ (“=‘\ Screws securiing the upper part

of the replacement base unit

&

seee

S —

Screws securing the upper part
of the replacement base unit




Chapter2. Installation,Wiring

(3) Insertscrewsinto the three mountingholesin thelower partof the base unit,
and tighten the screws.
[ — —

\/q) 5.5 moumnting holes (3)

(4) Wirethe external connections to the terminal block on the lower part of the
replacementbase unit, and then connect the cable connectors of the upper
part of the base unit to the connectors on the lower part.

(5) After connecting the connectors, attach the upper partto thelower partusing
the four retaining screws (maximum tightening torque: 1.2 N-m).

Note

* Structure of the replacement base unit (Q890A100)

(Upper part of Q890)

(Lower part of Q890)

11
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B Terminal numbers, front panel item names

Front

e

Display

= = A

\—— RESET switch

—epest DISP switch

Front connector cover
(connector is behind cover)

* Not used
(for inspection and adjustment before shipment)

@® TerminalNo.

= DINrailclamp

Front connector terminals

RB890 SUB-BASE sub-base (sold separately)

Terminal board

No. Function No. Function
25 | Flame voltage output (+) 31 | NC
26 | Flame voltage output (-) 32 |NC
27 |NC 33 |NC
28 |NC 34 | NC
29 |NC 35 |NC
30 [NC
RB890 SUB-BASE sub-base terminals
No. Function No. Function
1 Line voltage temp. controller 13 [ NC
2 | AC power supply (L1) 14 | Flame detector (F)
3 | AC power supply (L2 (N)) 15 | Flame detector (G)
4 NC 16 | Input common 1
5 NC 17 | Input common 2
6 Ignition transformer output 18 | NC
7 | Pilot valve output 19 [ NC
8 | Main valve output 20 | Externalcontrollerforlowvoltage (use
non-voltagecontactsbetw. Nos. 17&20)
9 |NC 21 | NC
10 | Alarm output COM 22 | NC
11 | Alarm output NO 23 |NC
12 | Alarm output NC 24 | Contact reset




@ Connector for front wiring (81447514-001) terminal layout

Wiring fastener screw < i

Chapter2. Installation,Wiring

Mountlng screw

Mounting screw

@ Connector for front wiring (for right side wiring) (81447514-002) terminal layout

Mounting screw

Wiring fastener screw

.

Mounting screw

/ 2 ’

Wiring

13
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@ External connection terminals of the RB890 replacement base unit (Q890A100)

External connection terminals of Q890A100
Q890A100 external-connection terminal Nos.

No. Function
1 AC power supply (L1)
2 AC power supply (L2 (N))
3 Pilot valve output
4 Ignition ‘transformer output
5 Main valve output
6 Linevoltage temp. controller
T Low voltage temp. controller
T (Non-voltage contacts)
F
G Flame detector
® ® CI\?(QA Al tput
— arm outpu
— NC i

gy

When the upper part of the replacement base unit is removed,
the external connection terminals can be viewed.

Q890A100
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B Example of wiring connection with external device

/N\WARNING

Thisdevice does nothave a prepurge function. Use this device as part of a system whose
design gives careful consideration to the prepurge timer and ignition sequence timing,
following established safety guidelines.

® WhentheRB890 SUB-BASE sub-baseisused (terminals1-24 are onsub-base, 25-350onfront
connector)

® Non-recycling gas-fired combustion
L1 L2(N)

O/_ - =4 Circuit breaker

[ e
— freiredit— et T

Prepurge completionsignal

RB890/U/F

Line voltage
temp. controller”

L

10A
[ | ACinput
circuit

Power ‘ame
supply circuit :ection
\K1 reuit

Flame
detector

™1 _\/_
' D
Input

TM1 o N
K3 ) circuit
[ Pilotvalve 1 1l ° e ] Combustion (24VDC)
103X safety
= . control
(™
1

4 ) circuit

N NN NN\ T

(o]

/_

FS
‘:
<
o
(@]

- ™1 K4
« ¢
- Contact reset
) oy NC
X
Alarmoutput COM
> < AlarmoutputNO
ot
Atarmmr N
Alarmoutput NC
Terminal layout (

[ orconnector |
for front wiring

Flame 25 P+

voltage 0to5VDC
DISP circuit 26 - FV-
Switch NC (27
RESET §

Switch
<§)

*1 Thisdevicewillbestartedif bothinput'Linevoltage temp. controller'
and'Low voltage temp. controller'turnedon. Itstops, wheneitheris
also turned off.

*2 The contactreset input (terminal 24) must be used by a single RB890
unitonly. Donotuseitasthe contactresetinput of other RB890 units.
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Chapter2. Installation, Wiring

® Non-recycling oil-fired combustion (2-level combustion)
L1 L2(N)

}- —? Circuitbreaker

trewit
L 1

Prepurge completionsignal

. RB890/RB890SubBas
Line voltage
temp. controller * 10A
circuit
. N
Power ne Flame
supply circuit tion detector

\K1 uit
- -
e 24vDC
K2
NC
K5 /]
r—
> Fuel oil valve )—&—1 Input

circuit

Va4 NN W)
Ry

Low voltage
temp. controller "

eV

Terminal layout

of connector

> Two-level fuel oilvalve 3—&‘— Coml;usttion (24vDQ)
safety
NC control
Alarm output COM circuit
\§/ Alarm output NO kg |
1 (I
abclLLL ./ Alarm outputNC 1
‘lame FV.
- sltage 0to5VDC
Display DISP ircuit FV-
switch
5.5,
FLAME RESET §

ALARM switch
<

*1 Thisdevicewill bestartedif bothinput 'Line voltage temp. controller
and'Low voltage temp. controller'turnedon. It stops, wheneitheris
also turned off.

*2 The contact reset input (terminal 24) must be used by a single RB890
unitonly. Donotuseitas the contact reset input of other RB890 units.

for front wiring
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Chapter2. Installation,Wiring

® Q890A100 base unitfor RB890-RB890 replacement

® Non-recycling gas-fired combustion

L2(N) L1
Circuit
~ 7 breaker
& el [ e L tertack et ]
[—Burreron-effeireuit— 1 Lirmitirtertocketretit 1
[ ] e |
1 i ) T
Line voltage
temp. controller * Prepurge completionsignal
—
Terminal numbers of Q890A100 base unit (for RA890 replacement)
RB890/RB890 Sub-Bases
[ i 1
] " 1 -
! RESET Display DlASP ' AR |
! 10A switch switch ! X
! K4 1 T™1
P—0O= —~ ® GO—=
'
| |
! 24V DC 5 H T™M1
I '
<) o= A — ©i 1
' '
' I
| Input Combustion H
1 S '
H circuit safety '
It-gr:p\.loclrg:freoller g : (24VD0) control K3 i ™
d @ Oz
: :
1 L F ' 1
| N ) — AC input K1 e N
! circuit ~ N N
1 e 1
Flame ! on - !
detector E iit reuit i
| A K | AL
< ) s S
! Flamg voltage 6 H
! circuit !
' '
: FV- e :
1 10 1t H
H Alarm k\DAlarm (DAlarm H
R, output COM output NO putput NC | i
fA W Foe Y NC
] ey -y
oo I Terminal numbers of AUR890/BC-R05 A
[ Terminal layout
: Terminal numbers of Q890A100 base unit —, of connector
for frontwiring
(for RB890replacement)

© : Terminal numbers of the front connector

*1 Thisdevice will be started if both input 'Line voltage
temp. controller'and’'Lowvoltage temp. controller'
turnedon. It stops, when either is also turned off.
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Chapter2. Installation, Wiring

® Non-recycling oil-fired combustion (2-level combustion)
L2(N) L1

Circuit
breaker

B e iy | icoie /2 | it
—Burneren-offeiretit— T HimitHinterteckeiretit—

P
I prepurge-eireut

Line voltage
temp. controller™ Prepurge completion signal

—

Terminal numbers of Q890A100 base unit (for RB890 replacement)

RB890/RB890 SUB-BASE

Flame voltage
circuit

1 9 G i
Alarm

outputNO

i
H
A H . 10A .
-1 ()= OFLAME _\—@—1—55 Two-levelfueloilvalve |—e
' O ALARM H
H H
: uavoc | i
H
b— o= S
<) : 17 —— : -4 Ignition transformer
E Input Combustion H
H o safety |
Low lelta%e temp. ! (;:\CIUDIE) control H
controller H circuit K3 :
< E »—\—®—:—£3 Fueloil valve >
: ;
i
. K2 :
<), ; ®_| AC input Ki - &
inpu !
| E circuit ~ i
Flame H :
detector e it E
' 15
I %) : | - S
) : = 4
H H
H H
i h
H i
H H
H 1

L

Terminal layout
! : Terminal numbers of RB890/BC-R05 of connector

for front wiring
: : Terminal numbers of Q890A100 base unit
(for RB890replacement)
© : Terminal numbers of the front connector

*1 Thisdevice will be started if both input 'Line voltage
temp. controller'and’'Lowvoltage temp. controller'
turnedon. Itstops, when eitheris also turned off.




Chapter2. Installation,Wiring

@ Wiring to a flame detector (ultraviolet sensor)

® AUD100C+AUD15C

[ Blue » Terminal 14 (F
White > Terminal 15 (
® AUD110C+AUD15C
Terminal
@)—, Terminal 14 (F)}
[ (6)4' Terminal15(G )
|
|
® AUD120C+AUD15C
Blue > Terminal14 (F)
Whit *
( % ite » Terminal15 (G)

* If connection of the blue and white lead wires is reversed, or if the connections
to terminals (F) and (G) are reversed, the AUD15C tube unit may be damaged.

@ Wiringtoarectificationflamerod

' » Terminal 14 (F)

\ 11 1] (Flame)

» Terminal 15 (G)

L
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Chapter2. Installation, Wiring

@ Example countermeasures against power surges caused by lightning

When using a line surge suppressor as a countermeasure against power surges
caused by lightning, connect itbetween Terminal 3 and the ground, as shown
below.

The mounting brackets of the surge absorber are electrically connected internally
by crimping to the ground side of the absorber.

Therefore, they canbe grounded by simply attaching them toagrounded metal
part such as the device cabinet.

When wiring to the power supply, use a lead wire of 0.75 mm? (diameter:
0.18, strand count: 30) or more, which complies with JISC3306. Attach #187
Fastonreceptacleatone end and make the wirelength asshortas possible when
connecting it.

® Connections when RB890 SUB-BASE sub-base is used

Circuit RB890 SUB- Circuit RB890 SUB-
breaker BASE breaker BASE

® High-voltage side (L1) -

Y S N S

Pow@ \2) 3 Powﬁ \2) 3
é?supplv % o E]? supply % o

=) y )

\ S )

- 3 3
S oy ©F §o—A—1+() &

\ - Low-voltage side éZ(N)) -

Surge absorber \ Line surge absorber
83968019-001
Faston terminal side (187 series)
= AN Mountingbracketside (groundedside) J =
® Connectionswhen Q890A100 replacement base unitis used

Circuit Q890A100 Circuit Q890100

breaker o Highwvol ide 1) breiaker w

- igh-voltage side -

$d ) oholas > o)

] ]

Power Y Power a

supply ] supply r S

S or! > or

Surge absorber
83968019-001

\
[

Low-voltage side-(LZ(N)])

Line surge absorber

Faston terminal side (187 serie

N

Mountingbracketside (groundedside)

_




Chapter2. Installation,Wiring

@® Connectionsto solenoid valve

/N\WARNING

Donotconnectthesolenoidvalvetothehighpotentialside (L1).IfitisconnectedtoLlanda
ground fault occurs, current can leak to the solenoid valve and openit, allowing fuel to flow
out, regardless of the status of the burner controller.

® Correct method of connection

High-voltage side (L1) ©) A
L gt
T =3
P22
Power supply ro- &
|

:v“

(Ground-fault)

juawdinba
uolsnquio)

Low-voltage side (L2(N)) ©}

Valve (close)

—P Fuel

Ifthesolenoid valveis properly connected asshownabowve, current willnotleak to
thesolenoid valve and an uncontrolled fuel flow willnot occurif thereis a ground
fault due to insulation failure on the high potential side (H).

® \Wrong method of connection

(Ground-fault)

High-voltage side (11) G} > 0" A o
Y= T 83
Powersupply 4 o & - ° O
| 28
i o9
Low-voltage side (L2K)) @ o——!! 33
= ] 28
Valve (open)

—> Fuel

If the solenoid valve is connected to the high potential side (H) as shown in the
figureabove,and aground faultoccurs, current canleak to thesolenoid valveand
openit, causing anuncontrolled flow of fuel regardless of the status of the burner
controller.
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Chapter3. Operation

B Part names

7-segment LED (green) _) Retaining screw for main unit
When normal: Sequence code/Flame voltage

When an error occurs: Alarm code/Flame voltage ;ﬂ “;i %

DISP switch

Switch to change as follows:
Flame voltage/Sequence code or
Flame voltage/Alarm code

RESET switch
Switch to cancel lockout
(Press and hold for approximately 1s)

Flame LED (green) il ALARM LED (red)
Onduring flame signal is detected. Lit during lockout.
Off when flame signal is not detected. Off when there is no lockout.

Loader jack * ® | Front connector

* Not used { | Flame voltage output (0-5 V)
(for adjustment before shipment, N N—— m——]

Retaining screw for main unit

ID display

Allthe LEDs arelit for 4 seconds after the power is turned on, and then they are
turned off, and the display of the sequence code begins.

When a lockout occurs, an alarm code is displayed automatically.

Whenanalarm occurs, the sequence code and alarm codeissued when thelockout
occurred are displayed alternately.

B Operation
@ Reset switch

Lockout is canceled when the reset switch is pressed and held for 1 second.

Note: After the lockout iscanceled, a stabilization time of approximately 5 seconds
should bemaintained.
During the stabilization time, no start input can be accepted.

® Contactresetinput (terminal 24)

Lockoutis canceled by connecting the contact resetinput (terminal 24) and the
input common (terminal 16 or 17) for 1 second.

Note: After the lockoutis canceled, start input is not accepted for approximately 5
seconds.

@ DISP switch
® During normaloperation

The 7-segment display shows a sequence code.

22



Chapter 3. Operation

Everytimethe DISPswitchispressed, thedisplayischangedbetweenthesequence
code and flame voltagealternately.

¢+ Sequence codes

Code

Description

P1

Start check

P3

Ignition standby

PY

Lockout timing

PSS

Main burner combustion standby

P8

RUN

Controlled shutdown

® When an error occurs

The7-segmentdisplay showsanalarm code and the sequence code forwhichthe
alarm was issued alternately.

Every time the DISP switch is pressed, the display is changed between an alarm
codeand thesequence code for whichthealarm wasissued alternatelyas wellasthe
flame voltage.

o Alarm codes

Alarm codes Sub-code Description
£1 None False flame
£6 Ignition failure
£7 Flame failure
£9 o Switch input
£ o3 Internal relay feedback (K1)
£ o5 Abnormal voltage on terminal 7 (PV)
£q o6 Abnormal voltage on terminal 8 (MV)
£q a7 Abnormal voltage on terminal 6 (IG)
£q 48 Alarm at power ON
£ fror more | Device error

Examples of sequence codes and alarm codes (Alarm code: When thereisnota

sub-code)

.0 =
R

\ )

(]

o

L e e
RV

Switches every 0.8 s

Examples of sequence codes and alarm codes (Alarm code: When thereisa sub-

code)
20 20 | 0% S || 1S e
xS e = e
(Sub-code)

Switches every 0.8 s
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Chapter4. Explanation of Operation

/N\CAUTION

0 This device does not start operation until about 8 seconds after power-on.

The ACand DCinputcircuits use approximately 1 second for checking afterthe inputsignal
turns ON.

B Example of wiring connection with external device: Internal block diagram
® WhentheRB890 SUB-BASE sub-base isused (terminals 1-24 are onsub-base, 25-35 onfrontconnector)

® Non-recycling gas-fired combustion
L1 L2(N)

==+ Circuit breaker

[ - | [ ]
L Rk | 1 I I
Prepurge completionsignal
RB890/RB890SUB-
Line voltage
temp. controller” 10A
— () 1 AC input
circuit NC (13
@j[j :
[T ower 14 ne
ly circuit I
Va & \K1 15 G ctor
./
NC 24V DC 16
K2 +
™ D T
' > P e (78
Input
™I drim_t NC (19)  Low voltage
M
1 > o (P21 |combustion| | Gavpe; [ o)ttt
103X safety :
P control NC (21
FTMY, circuit NC (32
- ™ ) K4 NC (23
1 ¢ < 24 = Contact reset
—
X
& %AlarmoutputCOM
%AlarmoutputNO
o
Atarm N ) 1
Alarm output NC
Terminal layout 6
OT CONNECTOT | R o o e
for front wiring
7 i 25—Fv+
q (=) & e 0to5VDC
Display DISP t 26 Fy-
E" E" Switch NC 17
FLAME RESET §
ALARM Switch
<§)

*1 Thisdevicewillbestartedif bothinput 'Linevoltage temp. controller'
and'Lowvoltage temp. controller'turnedon. It stops, wheneitheris
also turned off.

*2 Thecontact reset input (terminal 24) must be used by a single RB890
unitonly. Donotuseitasthe contact reset input of other RB890 units.
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® Non-recycling oil-fired combustion (2-level combustion)

L1 L2(N)

(;>> —3 Circuitbreaker

Prepurge completionsignal

Line voltage

RB890/RB890SUB-

temp. controller "

L

10A

AC input
circuit

Chapter 4. Explanation of Operation

2 Contact reset

Flame
detector

Low voltage
temp. controller "

. 71
N Power Flame
L supply circuit detection
(] Py \ K1 circuit
3/
Pre 24V DC
NC K2
K5
*—
" K3 Input
Fuel oil val >
Two-level fuel oilvalve < Ka Combustion (24VDC)
safety
NC control
Alarm output COM circuit
; KAlarm output NO kg
AL
| AL | \./ Alarm outputNC !
Flame
- voltage e
Display DISP circuit @
1~ switch
5.8, Ne @)
FLAME RESET
ALARM switch

<®

also turned off.

*2 Thecontact resetinput (terminal 24) must be used by a single RB890
unitonly. Donotuseitasthe contact resetinput of other RB890 units.

*1 Thisdevicewill bestartedif bothinput 'Line voltage temp. controller'
and'Low voltage temp. controller'turnedon. Itstops, wheneitheris

FV+
0to5VDC
Fv- Terminal layout

of connector

for front wiring

=
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Chapter 4. Explanation of Operation

® Q890A100 base unitfor RB890-RB890 replacement

® Non-recycling gas-fired combustion
L2(N) L1

Circuit
~ 7 breaker

I T [ T
[ rra|
L SPUHFE T
Line voltage
temp. controller Prepurgecompletionsignal
—
Terminal numbers of Q890A100 base unit (for RA890 replacement)
RB890/RB890SUB-BASE
P T T T T T T e e m e 1
' ' )
! RESET DISP ! rﬂ@
' switch switch ! X/
1 10A K4 1 ™
' Y TN ' -
!
N P RN —~ i <5>—ow\ Main valve 1 b
|
: : »
| 24vDbe ‘s : ™
P——o-=+ -2 ® (D—
“V ! re :
|
i Input Combustion \
| ircui fety H
Low voltage | circuit sa 1
temp. con%roller " i (24VDC) control K3 E ™1
T L @ at | ¢ @) () e —e{ Plovaer ¢
H \ 103X
1 i —~ Pilotvialve2 p
! -
| N @
D il , !
| WV — AC input K1 OGN N
! Flame circuit ~ o ! N
Flame 1 : Powgr H
detector i det.ectllon supply dircuit :
| : circuit :
AN ! GC | oy ! o
15
3/ ] l l S O
! Flame voltage H
E circuit ke E
1 ~ 1
| FV+ FV- '
= ©yy Doy @ |
! Alarm Alarm Alarm H
output COMoutput NO gutput NC | i
ﬁ"\ e
Ry 3 Ry

AL

| P
Atarmm

|
[A Terminal layout

: Terminal numbers of Q890A100 base unit —forOffronic":i?ﬁ]Ctor
(for RB890replacement) s

© : Terminal numbers of the front connector

*1 Thisdevice will be started if both input 'Line voltage
temp. controller'and'Lowvoltage temp. controller'
turnedon. It stops, when eitherisalso turned off.
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Chapter 4. Explanation of Operation

® Non-recycling oil-fired combustion (2-level combustion)
L2(N) L1

Circuit
~J breaker

B 6 iy it /3 1 P
[ Burreren-offeiretit— T HmitFinterteckeiredit—

g

Line voltage
temp. controller” Prepurge completion signal

—

Terminal numbers of Q890A100 base unit (for RB890 replacement)

RB890/RB890 SUB-BASE

RESET Display
switch m
10A

FV-

9y
Alarm Alarm

utput COM | outputNO

'
'
i
Id hY L Y= —
kN TN S O FLAME
H O ALARM
'
i 24V DC
( Yo 1
WV AN re
' .
! Input Combustion
1 L safety
Low voltage temp. \ circuit control
controller ! (24VDQC) A
! circuit
— |
'
i i
! r K2 '
I
b N : K oy L N
| “V T | AC input o L
! = circuit ~ i
' “lame '
Flame 1 'tection wer i
detector ! G -ircuit y cjreuit !
! 15
I r Loy T ot o)
N i I &
! Flame voltage H
! circuit 6 1
: i
i '
’ :
I '

FV+

Terminal layout
] ! : Terminal numbers of RB890/Sub-Base of connector

for front wiring
: : Terminal numbers of Q890A100 base unit
(for RB890replacement)

@ : Terminal numbers of the front connector

*1 Thisdevice will be started if bothinput'Line voltage
temp. controller'and'Lowvoltage temp. controller'
turnedon. Itstops, when either is also turned off.
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Chapter 4. Explanation of Operation

B Example sequence

® Normal operation (Non-recycling gas-fired combustion)

[7-segment display] . -

P8

[Input]
Power supply

Limit, Interlock

Burner operation switch

Blower

Controller *

flame

RESET switch or Contact reset ‘ ‘ ‘
[Output]

Ignition transformer

RB890 Pilot valve

Main valve

Alarm

-

T —

TM1 on delay time

[LED]
FLAME LED (Green)

Prepurge time L
(external circuit)

L
Approximately 8 s —/

£ Main burrer combustion standby time

Lockout timing time

Start check + Ignition standby time
Approximately 3 s

Input RB890 operation Sequence Operation of external devices
codes
Power ON Whenapproximately 8 seconds have passed after the powerhasbeen
turnedon, the7-segmentLED display onthefront panelof theRB890
shows the sequence code [- -].
Burner operation When the burner operation switch is turned
switch ON on, theblowerstartstooperate, andifthe
limit and interlock conditions are normal, a
prepurgeisdone. Aftertheprepurge, the
prepurge completionsignal is turned ON.
Blower: operating
Controller ON If the prepurge completionsignalisONandthe controllerisON, the P1
internal circuits are checked during the start check.
Afterward a false flame check is conducted during the ignition wait time. Pz
If thestatusisnormal, the lockout timebegins, relaysK1, K2, K3and K5 Py Ignition transformer : start
turn ON, the ignition transformer starts, the pilot valve begins to open, and Pilot valve : opein
external timer TM1 turns ON. (TM1 starts)
When the flame detector detects the pilot burner flame, relay K5 turns OFF PS Ignition transformer : continues operation
to stop the ignition transformer. Pilot valve : remiains open
Relay K4 and external relay 103X turn ON. P8 Ignition transformer : stop
Whenthetimeset for timer TM1haspassedandTM1'scontactshave Main valve : open
turned ON, the main valve opens to begin normal combustion. (103X : ON)
The FLAME LED (green) on the front panel of the RB890 lights up. (TM1's contacts = ON)
Burner operation | When the burner operation switch is turned OFF, relays K1, K2, K3 and K4 Fuel oil combustion valve : closed
switch OFF turn off, and the pilot and main valves begin to close. Main valve : closed
The FLAME LED (green) on the front panel of the RB890 turns off. Blower : stop
Power OFF Whenthe poweris turned OFF, the 7-segment LED display onthe front
panel of the RB890 stops showing the sequence code [- -].

Note: The RB890 turns the main valve ON after the standby process for normal combustion. This feature does not allow the mainvalve tobe
turned on immediately after ignition in order to prevent the flame from being blown out. During the standby process for normal combustion,
ifthetimesetforexternaltimerTM1haspassedandthecontactsarereversed, thesupply of powerto the pilot valveandmainvalvemaybe
interrupted for a moment.
Whenever a flame is detected just before completion of the time set for external timer TM1, ignition is delayed. Adjust the burner so that it
ignites reliably at least one second before the time set for external timer TM1 passes.

* This device will be started if both input "External Controller(for power supply)" and "External Controller (for low voltage)" turned on. It stops, when
either is also turned off. This explanation for Controller is the same also in subsequent pages.
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Chapter 4. Explanation of Operation

/\WARNING

Be sure to do a prepurge before restarting the system when lockout occurs. Ifthe combustion
chamberand gasflue are not ventilated to remove any unburned gas, the ignition process

may cause an explosion.

® Operationwhen anignition failure occurs (Non-recycling gas-fired combustion)

RB890

[7-segment display]

[Input]
Power supply

Limit, Interlock

Burner operation switch

Blower

Controller

Flame signal

RESET switch or Contact reset
[Output]

Ignition transformer

Pilot valve

pn delay time

Main valve

Alarm output
[LED]
FLAME LED (Green)

ALARM LED (Red)

Approximately 8 siq F ' ™ Prepurge time
(external circuit)

Start check + Ignition standby time

Approximately 3 s

Loc—put timing time 15 s 14

Reset time

1 s or longer

Input RB890 operation Sequence Operation of external devices
codes
Power ON Whenapproximately 8 secondshave passedafterthe powerhas
beenturnedon, the7-segment LEDdisplayonthefront panelof
the RB890 shows the sequence code [- -].
Burner operation When the burner operation switch is turned
switch ON on, theblowerstartstooperate, andifthe
limit and interlock conditions are normal, a
prepurgeis done. After the prepurge, the
prepurge completion signalis turned ON.
Blower: operating
Controller ON Ifthe prepurgecompletionsignalisONandthecontrollerisON, P1
the internal circuits arechecked during the start check.
Afterward a false flame check is conducted during the ignition P 3
wait time.
If the status is normal, the lockout time begins, relays K1, K2, K3 P Y Ignition transformer : start
andK5turnON, theignitiontransformerstarts, thepilotvalve Pilot valve : open
begins to open, and external timer TM1 turns ON. (TM1 starts)
WhenthetimesetforTM1haspassedafterthestartofignition Py Ignition transformer : stop
transformeroperation, TM1'scontactsturnoff, theignition Pilot valve : closed
transformer ceases operation, and the pilot valve opens. Alarm output : OFF
(TM1's contacts : OFF)
Iftheflamedetectordoesnotdetectaflamewithinthelockout P/ £5 | lgnition transformer : stop
time, relays K1, K2, K3 and K5 turn OFF, relay Ké turns ON, and the Pilot valve : closed
alarm output turns ON. Alarm output : ON
The ALARMLED (red) onthe front panel of the RB890 lights up. (TM1 stop)
Burner operation P y/gg |Blower: stop

switch OFF

Contact reset or
main unit reset

switch: ON

Relay K6 turns OFF to turn OFF the alarm output.
The ALARMLED (red) onthe front panel of the RB890 turns off.

Alarm output : OFF
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Chapter 4. Explanation of Operation

® Operation when a flame failure occurs (Non-recycling gas-fired combustion)

%,
(]

& &S N N
FF & & @D &
S N
$o°
S

8 G

5

5 5

[7-segmentdisplay] . - P8/E7 -

[Input]
Power supply

Limit, Interlock

Burner operation switch

Blower

Controller

Flame signal

RESET switch or Contact reset n
[Output]

Ignitiontransformer

RB890 Pilot valve

Mainvalve

Alarm output
[LED]
FLAME LED (Green)

Flame response

ALARM LED (Red)

| ! le o o -
r T ™ T 1
Approximately 8 s J Prepurge time t Main burner combustion standby time T
(extermal circuit) Lockout timing time Reset time
1 s or longer

Start check + Ignition standby time
Approximately 3 s

Input RB890 operation Sequence Operation of external devices
codes
Power ON Whenapproximately 8secondshave passedafterthe powerhas
beenturnedon, the7-segment LED displayonthefront panelof
the RB890 shows the sequence code [- -].
Burner operation When the burner operation switch is turned
switch ON on, theblowerstartstooperate, andif the
limit and interlock conditions are normal, a
prepurgeisdone. After the prepurge, the
prepurge completion signalis turned ON.
Blower: operating
Controller ON If theprepurgecompletionsignalisONandthe controllerturns P8 Pilot valve : open
ON, thesequencethatfollowsisstartcheck, ignitionstandby, . .
lockout time, standby for normal combustion, and normal Main valve : open
combustion.
The FLAMELED (green)on thefront panel of the RB890lights up.
Duringmainburnercombustion, if aflamefailureof theburner P8 /£7 | Pilot valve : closed
occurs for some reason, after the flame failure response time has . .
passed, the RB890will be lockedoutsothatrelaysK1,K2, K3, Main valve : closed
andK4turn OFF, the pilotandmain valvesclose, relay K6 turns Alarm output : ON
ON, and the alarm output turns ON.
FLAMELED (green)onthefront panelof the RB890turnsoff, and
ALARMLED (red) turns on.
Burner operation P8 /g7 Blower : stop
switch OFF
Contact reset or | Relay K6 turns OFF to turn OFF the alarm output. Alarm output : OFF
main unit reset
switch: ON The ALARMLED (red) on the front panel of the RB890 turns off.

30




Chapter 4. Explanation of Operation

® Operationwhenthereisafalse flame before startinput (Non-recycling gas-fired combustion)

& &
o %@‘ &
[7-segment display] - - P1 P1/E1
[Input]
Power supply
Limit, Interlock | | |
Burner operation switch
Blower
Controller
Flame signal
RESET switch or Contact reset | |
[Output] = -
15s
Ignition transformer
RB890 Pilot valve
Main valve
Alarm output
[LED]
FLAME LED (Green)
ALARM LED (Red)
Approximately8s~ | 7| [* Prepurge time -
(external circuit)
Input RB890 operation Sequence Operation of external devices
codes
Power ON | Whenapproximately 8 secondshave passed afterthe powerhasbeen --
turnedon, the7-segmentLEDdisplayonthefront panelof the RB890
shows the sequence code [- -].
Because there was a false flame signal, the FLAME LED (green) on the
front panel of the RB890 lights up.
Burner -- When the burner operation switch is turned
operation on, theblowerstartstooperate, andif the
switch ON limit and interlock conditions are normal, a
prepurgeisdone. After the prepurge, the
prepurge completion signalis turned ON.
Blower: operating
Controller | IfthereisafalseflamesignalbeforethecontrollerturnsON, afterthe P1
ON prepurge completion signal and then the external controller turn ON, a
false flame check is executed during the start check.
Ifafalseflamesignallastsfor 15secondsorlonger, theRB890willbe P1 /,‘.1 Alarm output : ON
locked out, and relay K6 and the alarm output turn ON.
Also, the ALARMLED (red) on the front panel of the RB890 lights up.
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Explanation of Operation

® Normal operation (Non-recycling oil-fired combustion (2-level combustion))
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[7-segment display] _ _

P8 -

[Input]
Power supply

Limit, Interlock

Burner operation switch

Blower

Controller

Flame signal

RESET switch or Contact reset

[Output]

Ignition transformer

RB890 Fuel oil valve

Two-level fuel oil valve

Alarm output
[LED]
FLAME LED (Green)

ALARM LED (Red)

ol

Approximatety 85|

-

Prepurge time
(external circuit)

Main burner combustion standlby time

Lockout timing time

Start check + Ignition standby time

Approximately 3 s

Input RB890 operation Sequence Operation of external devices
codes
Power ON | Whenapproximately 8 secondshave passed after the power hasbeen
turnedon, the7-segment LED displayonthe front panel of the RB890
shows the sequence code [- -].
Burner When the burner operation switch is turned
operation on, theblowerstartstooperate, andifthe
switch ON limit and interlock conditions are normal, a
prepurgeisdone. After the prepurge, the
prepurge completion signal is turned ON.
Blower: operatiing
Controller | IftheprepurgecompletionsignalisONandthecontrollerisON, the P1
ON internal circuits are checked during the start check.
Afterwardafalseflamecheckisconductedduringtheignitionwaittime. P3
If the status is normal, the safety lockout time begins, relays K1, K2, K3 Py Ignition transformer : start
andK5turnON, theignitiontransformerstarts,andthefueloilvalve .
o Fuel oil valve : open
pens.
Afterthelockouttimehaspassed, ifaflamesignalisdetected, the Pg Ignition transformer : continues operation
ignition transformer output is maintained until the standby time for Fuel oil valve : .
normal combustion has passed. uel ot valve : remains open
When the flame detector detects the flame from the fuel oil valve fuel, P8 Ignition transformer : stop
relay K5 turns OFF, the ignition transformer stops, relay K4 turns ON, the . .
two-level fuel oil valve opens, and normal combustion begins. Two-level fueloil valve : open
The FLAME LED (green) on the front panel of the RB890 lights up.
Burner When the burner operation switch is turned OFF, relays K1, K2, K3 and K4 Fuel oil valve : closed
operation | turn OFF, and the fuel oil valve and two-level fuel oil valve close. X
switch OFF Two-levelfueloilvalve: closed
The FLAME LED (green) on the front panel of the RB890 turns off.
Blower : stop
Power OFF | Whenthepoweristurned OFF, the 7-segment LED display on the front
panel of the RB890 stops showing the sequence code [- -].
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Chapter 4. Explanation of Operation

/\WARNING

Be sure to do a prepurge before restarting the system when lockout occurs. Ifthe combustion
chamberand gasflue are not ventilated to remove any unburned gas, the ignition process
may cause an explosion.

@ Operationwhen anignition failure occurs (Non-recycling oil-fired combustion (2-level combustion))

RB890

[7-segment display] - - P1|p3

P4

P4/E6 --

[Input]
Power supply

Limit, Interlock

Burner operation switch

Blower

Controller

Flame signal

RESET switch or Contact reset

[Output]

Ignition transformer

Fuel oil valve

Two-level fuel oil valve

Alarm output
[LED]
FLAME LED (Green)

ALARM LED (Red)

Approximatelyss:q F - Prepurge time F

(externalcircuit)

Start check + Ignition standby time
Approximately 3 s

Lockouttimingtime 155

Reset time
1 s or longer

Input

RB890 operation

Sequence

Operation of external devices

Power ON

Whenapproximately 8secondshave passedafter the powerhas
beenturnedon, the7-segment LEDdisplayonthefront panel of
the RB890 shows the sequence code [- -].

codes

Burner operation

When the burner operation switch is turned

switch ON on, theblowerstartstooperate, andifthe
limit and interlock conditions are normal, a
prepurgeisdone. After the prepurge, the
prepurge completion signalis turned ON.
Blower: operating
Controller ON Iftheprepurge completionsignalisONandthecontrollerisON, P1
theinternal circuits are checked during the start check.
Afterward a false flame check is conducted during the ignition Pz
wait time.
If the status is normal, the lockout time begins, relays K1, K2, K3 Py Ignition transformer : start
andK5turnON, theignitiontransformerstarts, thepilotvalve Fuel oil valve : open
begins to open, and external timer TM1 turns ON.
If the flame detector does not detect a flame within the 15 P vy /gg | Ignition transformer : stop
secondsof lockout time, the RB890 will be locked out so that Fuel oil valve : closed
relaysK1, K2, K3, and K5 turn OFF, the ignition transformer stops Alarm output : ON
operation, thefueloilvalve closes, relay K6 turnsON, and the
alarm output turns ON.
ALARM LED (red) on the front panel of the RB890 turns on.
Burner operation Py /g5 | Blower: stop

switch OFF

Contact reset or
main unit reset
switch: ON

Relay Ké turns OFF to turn OFF the alarm output.
The ALARMLED (red) onthe front panel of the RB890 turns off.

Alarm output : OFF
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Chapter 4. Explanation of Operation

® Operationwhenaflamefailure occurs (Non-recycling oil-fired combustion (2-levelcombustion))
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[7-segmentdisplay] - . [Piles | P4 | p5] P || poier PS/E7
[Input]
Power supply
Limit, Interlock
Burner operation switch
Blower
-
Controller
Flame signal
RESET switch or Contact reset |

[Output]

Ignition transformer

RB390 Fuel oil valve

Two-level fuel oil valve

Alarm output

[LED]
FLAME LED (Green)

| ALARM LED (Red)

Flame response

R e _ s
Approximately 8 s Prepurge time Main burner combustion standby time T
(extermal circuit) Lockout timing time Reset time
Start check + Ignition standby time 1s or longer

Approximately 3 s

Input RB890 operation Sequence Operation of external devices
codes
Power ON | Whenapproximately 8 seconds have passed after the powerhasbeen
turnedon, the7-segment LED displayonthe front panel of the RB890
shows the sequence code [- -].
Burner When the burner operation switch is turned
operation on, theblowerstartstooperate, andifthe
switch ON limit and interlock conditions are normal, a
prepurgeisdone. After the prepurge, the
prepurge completionsignalis turned ON.
Blower: operatiing
Controller | If the prepurge completionsignalisONand the controller turnsON, P8 Fuel oil valve : open
ON the sequence that follows is start check, ignition standby, lockout time, . .
standby for normal combustion, and normal combustion. Two-level fuel oil valve : open
The FLAME LED (green) on the front panel of the RB890 lights up.
During normal combustion, if aflamefailure of the burner occurs for P8 /7 Fuel oil valve : closed
somereason, after the flame failure response time has passed, the . .
RB890 will be locked out. At that time relays K1, K2, K3 and K4 turn OFF, Two-levelfueloil valve: closed
the fuel oil valve and two-level fuel oil valve close, relay K6 turns ON, and Alarm output : ON
the alarm output turns ON.
TheFLAMELED (green)onthefrontpanelof theRB890turnsoff, and
the ALARM LED (red) lights up.
Burner P8 /g7 Blower : stop
operation
switch OFF
Contact Relay Ké turns OFF to turn OFF the alarm output. Alarm output : OFF
reset or
main The ALARM LED (red) on the front panel of the RB890 turns off.
unit reset
switch: ON
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Chapter 4. Explanation of Operation

® Operationwhenthereisafalse flame before startinput (Non-recycling oil-fired combustion
(2-level combustion))

\.é\?/&
= 5
[7-segment display] - . P1 P1/E1

&
N
£
o
Y

[Input]
Power supply

Burner operation switch

Blower
Controller
Flame signal
RESET switch or Contact reset | |
[Output] [ .
155
Ignition transformer
RB890 Fuel oil valve
Two-level fuel oil valve
Alarm output
[LED]
FLAME LED (Green)
ALARM LED (Red)
Approximately 85|~ § | [ Prepurge time "
(external circuit)
Input RB890 operation Sequence Operation of external devices
codes
Power ON | Whenapproximately 8 secondshave passed afterthe powerhasbeen --
turnedon, the7-segment LEDdisplayonthefront panelof the RB890
shows the sequence code [- -].
Because there was a false flame signal, the FLAME LED (green) on the
front panel of the RB890 lights up.
Burner -- When the burner operation switch is turned
operation on, theblowerstartstooperate, andifthe
switch ON limit and interlock conditions are normal, a
prepurgeisdone. After the prepurge, the
prepurge completion signalis turned ON.
Blower: operating
Controller | If thereisa false flame signal before the controller turns ON, after the P1
ON prepurgecompletionsignalandthenthecontrollerturnON, afalse
flame check is executed during the start check.
Ifafalseflamesignallastsfor15secondsorlonger, theRB890willbe P1 /'.:'1 Alarm output : ON
locked out, and relay K6 and the alarm output turn ON.
Also, the ALARMLED (red) on the front panel of the RB890 lights up.
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Chapter 4. Explanation of Operation

M Relation of START signal, External controllers (power supply and low voltage)

START signal = External controller (power supply Terminal '1') M Externalcontroller (lowvoltage Terminal 20')

START (Internal signal) | N 0 |
ECpowerspp NG I
EC low voltage I

B Relation of Reset signal, RESET switch and Contact reset

36

Resetsignal=(Contactreset)l) (RESET switch)

Reset (Internal signal)|j [ |
RESET switch [ ]
Contact reset [ ]

Reset signal is generated when Reset switch (or Contact reset) is turned on and held for 1second.

Reset (Internal signal) | |
1s @

RESET switch -~

orContact reset | ]




Chapter5. Trial Operation and Adjustment

/N\WARNING

%,

Theignitiontimeforthe pilotand mainburnersshould notexceedthetime definedbythe
burner or device manufacturer.

Ifitdoes, fuel willaccumulate in the combustion chamber and form an explosive mixture,
resulting in a very dangerous situationin which an explosion could occur.

Do nottouch terminal 14 (F) after turning the power off. An electric charge may remain in the
terminal 14 (F) and may cause an electric shock.

Do not operate this device without first completing adjustment, testing, and the combustion
equipment manufacturer’stests.

Be sure to do a prepurge before restarting the system when lockout occurs. If the combustion
chamberand gasflue are notventilated to remove any unburned gas, the ignition process
may cause an explosion.

/\WARNING

Installation, wiring, maintenance, inspection, and adjustment mustbe carried outby a
professional with technical training in combustion equipment and combustion safety
equipment.

00 00O

The pilot turn-down test should be carried out only by an experienced specialist possessing
knowledge andskillspertaining to combustion equipmentand combustionsafety.

B Preliminary inspection

¢ The temperature and humidity are within the ranges specified for operating
conditions.

¢ There are no errors in wiring and terminal screws are not loose.

¢+ Theflamedetectorisinstalled correctly. (Fortheinstallationlocation,
orientation, and other details, see the user'smanual for the flame detector.)

¢ The burner is adjusted correctly.

¢+ There areno obstructions, covers, or other items in the combustion air intake or
exhaust outlet.

¢+ Thepowersupplyvoltageand frequencyarethesameasthoseshownonthe
device.

M Inspection procedure

Forsafeoperationofthecombustionequipment, inspect thefollowingitems
carefully and make appropriate adjustments.
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Chapter 5. Trial Operation and Adjustment

H Ignition spark response (ultraviolet sensor)

/N\WARNING

® Ensurethatthe ultravioletsensordoesnotdetectultravioletraysotherthanthose fromthe
burner.

Ifthe sensordetects otherultravioletrays, itwill continue to send flame detection signals
evenifthe burner flame goes out. Consequently, fuel will continue to be supplied, potentially
resulting in an explosion.

0 Before doing the spark response test, make sure that all manual fuel valves are closed.

(1) Closethe manual valvesin the piping for the pilot and main burners.

(2) Beginoperationandmeasuretheflamevoltageduring theignitiontrail
sequence to check for any effect from the ignition spark.

(3) Ifthesparkhas aneffect, such as causing the FLAME LED tolight up, make
adjustments using the following methods.

* Movethe ultraviolet sensor or the ignition spark rod so that the spark does
not affect the flamevoltage.

* Attach a shield that prevents the spark's ultraviolet radiation from entering
the optical path of the ultraviolet sensor. Adjustso that the spark's effect on
the flame signal is 0.4 V DC or less.

¢ If the S7200A_ __GH_orS720A___GH_igniter is used, swap the polarity
of the power to the igniter. When this device is used in combination with an
igniter, changing the polarity of the power can prevent theultraviolet sensor
from detecting the spark.

Note: “_” represents a number.

E] Handling Precautions

* Ensure that the ultraviolet sensor does not detect ultraviolet rays other than
those from the burner flame.

Sourcesof ultravioletradiation (other than theburner flame) thatcan activate the
ultraviolet sensor include the following.

Examples:

Ultraviolet ray sources 1371 °Corhotterred-hotfurnace wall (within 50 cm fromwall)
Ignition transformer, welding arc spark
Gas laser
Sun lamp
Germicidal lamp, ultraviolet lamp, fluorescent lamp
Strong flashlight

GammarayandX-ray X-ray analyzer, gamma ray analyzer/measurer

sources

Electron microscope

X-ray machine

High-voltage vacuum switch

High-voltage capacitor

Radioactive isotope

Any other ultraviolet, gamma, or X-ray source
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Chapter 5. Trial Operation and Adjustment

B Measurement of flame voltage

This deviceshowsthe flame voltage onthe 7-segment display. It canbe checked by
changing the display using the DISP switch on the front of the device.

Checkingthe flame voltageis thebestway to determine whether ornot thelocation
of the flame detector is appropriate.

It should be checked during installation and servicing.

Checkingitonce per monthormore can preventshutdownsduetoinsufficient
flame voltage.

Startthedeviceand measurethevoltageundervariousconditions, suchasat
startup and during normaloperation.

Check to make sure that the flame voltage remains stable at 2.0 VDC or more. The
recommended flame voltage is 2.0 V DC or more and it mustbe stable.

Note:Ifthisstable voltage cannotbeachieved, the problem maybe caused by one
ormore of the following. Insuch a case, do a thoroughinspection.

¢+ The power supply voltage or frequency is not correct.
¢ The air supply pressure or air-fuel ratio is not correct.
¢ The flame detector is not correctly wired.
+ Open circuit
+ Short circuit
+ High-resistance short circuit of thelead wires due to the temperature or dirt
¢ Incorrect flame detector mounting angle (RB890G)
¢ Dirty flame detector sensing surface (RB890G).
¢+ AUDI15C tube unit deterioration (RB890G).
¢ Incorrectflamerodinstallation (RB890F).
+ Area in contact with flame is insufficient.
+ Position of flame rod in flame is incorrect.
+ The flame rod insulator is at a high temperature (315 °C).
+ Flame rod is affected by ignition transformer.

If the ignition transformer is placed close to Terminal F of the flame rod,
electronsinthe flameareabsorbed into theignition transformer, and asaresult,
sufficient flame voltage cannot be achieved.
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Chapter 5. Trial Operation and Adjustment

% Correlation of flame output with that of older moclel

« RB890G (AUD100/110/120) » RB890F (flame rod)
RB890G Current-RB890G Voltage RB890F Current-RB890Fxxx-1 Voltage
6
2.5 5
s s /
29 15 25 3 v4
= 2 /
5 5
[rd [ /
0.5 1 //
0 0
0 0.5 1 1.5 2 0 1 2 3 4 5 6
RB890G RB89OF
Flame current [pA] Flame current [uA]

® Measurement method for flame voltage

The voltage canbe checked on the 7-segment display or by connecting a flame
meter to terminals 25 and 26 of the front connector.

Analog flame meter

FSP136A100 Flame voltage display

F5P136A100

* Connector for front wiring (81447514-001/002)
is required to coninect FSP136A100 to RB890.

E] Handling Precautions

* For flame voltage output signal wires, use wire with indoor PVC insulation ("IV
wire,” JISC3307) 0.75 mm2, Wiring length cannot be more than 10 m.

* Theinputimpedanceofameasuringinstrumentusedwiththisdevicemust
be 100 kQ or more.
® Checkingignitiontime in a case where itis configured with an external timer

A flame failure can occur if anignition attemptis madejust before the ignition time
expires.

Thisisbecausethesupply of powertothe pilotvalveand main valveisinterrupted
foramomentif the time setfor the external timer passes during the standby
process for normal combustion and the external timer’s contacts are reversed.

Wheneveraflameis detected justbefore theignition time has passed, ignitionis
delayed.

Adjusttheburner so thatitignitesreliably atleast one second before theignition
time expires.
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Chapter 5. Trial Operation and Adjustment

B Pilot turn-downtest

/N\WARNING

Make sure that the pilot turn-down test is done properly.

Iftheflamedetectorisabletodetectapilotflamethatistoosmalltoignitethemainburner,
andifthereisaflamefailure ofthe mainburner,thisdevicewillnotbe abletorecognizethe
flame failure.

As a result, fuel will continue to be supplied, resulting in an explosion hazard.

Before doing the pilot turn-down test, always make sure that all manual fuel valves are closed.

Ifthe pilotturn-down test must be repeated, stop the combustion equip mentcompletely each
timeanddischargealloftheunburned gasand oilfromthefuelchamberandflue.Failureto
discharge unburned gas may resultin an explosion hazard.

Aftercompleting the pilotturn-down test, turn offthe power switch to turn offthe power
supply.Make sure toreturnalltestjumpersand limitor controllersettingsto theiroriginal
values. Resuming normal operation without returning the settings to their original values,
etc., may damage the equipmentor cause a gas leak or explosion.

/N\ CAUTION

The pilot turn-down test should be carried out only by an experienced specialist possessing
knowledge andskillspertaining to combustion equipmentand combustionsafety.

The purpose of this testis to determine the smallest possible pilot flame that will
reliably ignite the mainburner.

Beforeand after this test, make sure to measure the flame voltage and confirm that
itis 2.0 V ormore.

(1) Turnoffthe power to the combustion equipment to stop all devices.

(2) Closethemainvalve (by removing oneside of the wiiring to themain valve or
by closing themanual cock) to cutoff the gastothe mainburner. Openthe
pilot valve to its normal position.

(3) Turnonthe powerswitch. If thestartinputison, theignition sequence begins
after the prepurge, as soon as the pilot valve is opened.

(4) Afterthe pilotburnerignites, turn the pilot valve (manual cock) down until
theburner controller extinguishes theflame. Mark the position of the manual
cock at the time when the flame is extinguished. Then, press the reset switch
toreset the error and restart the burner controller. Turn the manual cock back
untiljustbefore the previously marked position (so that more gasis output).

5) Turnoffthe powerswitch, return the main valve to the normal state (open the
p p
manual cock) and then turn on the power switch again. After the prepurge,
pilotburner combustionbegins, followed by mainburner combustion.

If the main burner does not ignite, turn off the power switch immediately.

In this case the pilot flame is too small, so it must be increased. After
increasing the pilot flame, change the position of the flame detector so that its
monitoring angle is slightly away from the pilot flame monitoring axis. 41



Chapter 5. Trial Operation and Adjustment

(6) Changethe gaspressure from the minimum to the maximum and repeatsteps
(1) to (5) to check if the main burner ignites properly.

E] Handling Precautions

+ Ifitisnecessarytorepeatthetest, eachtimeitisrepeatedbesuretostopall
theequipmentfirsttopreventanexplosionandthendischargeallunburned
gas that hasaccumulatedin the combustion chamber and exhaust flue.

B Safety shutoff check

Interlock check

Duringburner combustion, simulate the operation of each type of interlock and
check if this device is locked out or stops.

Then, restart the burners and check for proper ignition.

Ignition trail failure check

Close the manual gas cock of the burners. Turn on the start input of the burners
tobegin operation. After the prepurge, pilotburnerignitionisattempted. Since
themanual cockis closed, however, the pilotburner doesnotignite and lockout
occurs.

After confirming the above behavior, open the manual cock. Turn on the reset
switch, restart the burner and check that they ignite properly.

Flame failurecheck

Closethemanual gas cock while theburnerisoperating. After the flamefailure
response timeelapses, the pilot valve and main valve close and lockout occurs.

After confirming the above behavior, open the manual cock. Turn on the reset

switch, to restart the burners and check that they ignite properly.

Power loss (power failure) check

Turnoff the power switch during burner operationin order to stop combustion.
After waiting for a while, turn on the power back on.

Then, turn on the startinput to restart the burners, and check that they ignite

properly.
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Chapter6. Maintenance and Inspection

/N\WARNING

c Before mounting,removing, orwiring, be suretoturn offthe powertothisdeviceandall

connected devices. Failure to do so may resultin an electric shock.

Do nottouch terminal 14 (F) after turning the power off. An electric charge may remain in the
terminal 14 (F) and may cause an electric shock.

/N\ CAUTION

' Installation, wiring, maintenance, inspection, and adjustment mustbe carried outby a

professional with technical training in combustion equipment and combustion safety
equipment.

Ifthecombustionequipmentisrestartedasaresultofalockout,doalloftheinspectionsteps
described in chapter 5, "Trial Operation and Adjustment.”

When doing a maintenance inspection of the burner, be sure to do the pilot turn-down test.

‘ Inspection must be done atleast once ayear.

Inspectthe combustion equipment periodically inaccordance with the instructions givenin
the manual provided by the equipment manufacturer.

When cleaning the burner, clean the flame detector also.

B General maintenance and inspection

* Whenreplacingthisdevice, doall of the checksand adjustments, including those
mentioned under CAUTIONKZ p. i.

* Do not lubricate any part of this device.

* Removeany products of combustion thatare stuck to theburner or other
equipment.

B Maintenance and inspection cycle

The maintenance and inspection cycle should take into consideration the device
type, ambient conditions of theinstallationlocation, the frequency of use, etc. The
following are approximate guidelines.

¢ Cleaning the burner: once or more per year
After cleaning, make sure to do the pilot turn-down test.

* Burner shutdown check: once or more per month

¢ Flame voltage check: once or more per month

43



Chapteré. Maintenance andinspection

B Alarm codes and details

Whenlockoutoccurs, analarm codeisdisplayed automatically. Whenan alarm
occurs, the sequencenumber and alarm codeissued when thelockout.”

closure)settingerrororinternal
memory readerror

« Because of EEPROM failure, EEPROM data differed

Alarm | Sub-code Description Status Cancellation
code method
£l None | False flame The flame signal is detected for 15 s during prepurge Reset
ES Ignition failure Ignition was not detected during the lockout time. Reset
E7 Flame failure Theflamesignal disappearedduring standby for normalcombustion or thereafter. Reset
£9 o2 Switch input error The DISP switch, RESET switch or reset input stayedon for 60 seconds. Reset

Or, one minute passed with the contact reset input ON.
Note: Monitoring is continuous while power is supplied.
£9 o3 Internal relay feedback (K1) | Relay K1 failure (contact welding) Reset
Note: If thiserror recurs evenafter amanual reset, adevice failure may have occurred.
£9 os Terminal 7 voltage discrepancy | At terminal 7, while pilot valve or main valve output was OFF, voltage was detected Reset
(PV) for 30seconds.
Note: This error can occur because of a ground fault, voltage supply to terminal 7 from
an external circuit (bypass circuit, etc.), or relay K3 failure (contact welding, etc.).
£q o6 Terminal 8 voltage discrepancy | At terminal 8, while main valve output was OFF, voltage was detected for 30 seconds. Reset
Mv) Note: This error can occur because of a ground fault, voltage supply to terminal 8 from
an external circuit (bypass circuit, etc.), or relay K4 failure (contact welding, etc.).
£9 o7 Terminal 6 voltage discrepancy | At terminal 6, while the ignition transformer output was OFF, voltage was detected for Reset
(1G) 30seconds.
Note: This error can occur because of a ground fault, voltage supply to terminal 6 from
an external circuit (bypass circuit, etc.), or relay K5 failure (contact welding, etc.).
£q gs Alarmgenerationwhenpower | When the cause of lockout cannot be identified Reset
is turnedON « Power was turned off before CPU error judgment after lockout occurred
« Latchrelaywassettolockoutduetovibrationduringtransportorforotherreasons
This does not indicate a problem with the device. Reset the device to restore normal
operation.
£9 i ROM failure ROM check code error Reset
£9 51 Memory read error Internal memory read error Reset
£9 52 Memory write error Internal memory write error Reset
£9 53 Memory data error Internal memory check code error Reset
£q o CPU communication error CPU communication error Reset
£q 55 Diagnosis of the input circuit | Detection of part failure (voltage applied to the input terminal by wrong wiring) or Reset
strong inductive electrical noise to the signal wire
£9 56 Input safety pulse error Internal clock error Reset
£9 57 CPU diagnosis (EEPROM data | Error during CPU check Reset
error) + Because of EEPROM failure, EEPROM data differed
£9 58 CPU diagnosis (parameters) Error during CPU check Reset
£9 59 CPU diagnosis (timer) Error during CPU check Reset
£q tH CPU diagnosis (process) Error during CPU check Reset
£q 51 CPU diagnosis (process Error during CPU check Reset
synchronization)
£9 &2 Alarm relay timeout Internal feedback signal error of alarm output relay Reset
£q 53 CPU diagnosis Internal memory data error Reset
£q &Y Flame circuit diagnosis Error in the circuit for diagnosing the flame detector circuit Reset
£9 55 Flame circuit diagnosis Error in the interactive diagnosis of the flame detector circuit Reset
£q 56 K1 relay circuit error Internal fuse blown, or internal feedback signal error Reset
£q &8 K3 relay circuit error (PV) Internal feedback signal error Reset
£Q 59 K4 relay circuit error (MV) Internal feedback signal error Reset
£q I+ K5 relay circuit error (IG) Internal feedback signal error Reset
£Q 71 POC (shutoff valve proof of Internal memory read error Reset

Note. If thesequencecannotbespecified, thesequencecodedisplayedwhenlockoutoccurredmaybeshownas[--]
(stopped).
If lockout occurs even if reset is repeated, the device has failed.
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B Failure inspectionflow

/N\WARNING

Before mounting,removing, orwiring, be suretoturn offthe powertothisdeviceandall
connected devices. Failure to do so may resultin an electric shock.

If thereis any problem with the device, follow the inspection procedure below.
(Note: The terminal numbers are applicablein the case of the RB890 SUB-BASE sub-

Turn start input OFF
and press reset switch.

>anelpower
ndfuse.
wiring.

“supply
lowable
-ange?

eappliedbetw:
s6-7andL2(
*3

jewithinthe

2range.

ELED of N ilot, ignit_ipn

> turn OFE transformer, and wiring
ark response test
Irner

\MELED of
avice lit2

mevoltage
or more?

ce thisdevice.

put of
ied correctly?
e 7-segmel

ce.

:ageapplied
ienterminals
and L2(N)?
4

nual valve]
burner.

«ce this device.

to(A)

mainvalve.
urner and wiring.

eak from main valve.
burner.

alarm function.
this device.

base.)

Terminal numbers for Q890A100 replacement base unit
Terminals 1 - 2

Between terminals T - T or terminal 6

*3 | Between terminals 3, 4 - L2(N)

*4 | Between terminals 5 - L2(N)

*1

*2
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Chapter7. Specifications

specifications

Iltem Description
Application Batch-operated combustion systems burning gas, oil, or gas/oil mixture
Compatible flame detector AUD100/110/120 series ultraviolet sensor, flame rod
Sequence Lockout timing [ 13.5+1.5s
Main burner 0.4s
combustion
standby
Flame failure | AUD100/110/120series ultraviolet sensor Flame rod (lonization)
f1esponse timing 3 + 1 (when flame voltage is 3 V) 1 s max (when flame voltage is 2 V)
Reset timing 1 s or longer (reset switch or contact reset input) "2
False flame 15s
detection time
Operation at Lockout
ignition failure
Operation at Lockout
flame failure
Electrical Rated power 200/230V AC, 60Hz

supply

Allowable 85-110 % of rated power supply

power supply

voltage

Power 10 W or less

consumption

Dielectric 1500 V AC for 1 min, or 1800 V AC for 1 s

strength Between each terminal and ground (the DIN rail clamp), except for combustion sensor
connection terminals (terminals 14, 15)

Insulation 50 MQ min. with 500 V DC megger

resistance

Between each terminal and ground (the DIN rail clamp), except for combustion sensor
connection terminals (terminals 14, 15)

Contact rating

Ignition transformer Pilot valve Main valve Alarm

360 VA 200 VA 200 VA 75 VA

Flame detection
level

AUD100/110/120series ultraviolet sensor Flame rod (lonization)

Flameestablishment: 1.5-4.5VDC
Flame-outdetection:0.2-0.6VDC

Flameestablishment: 1.5-4.5VDC
Flame-outdetection: 0.0-0.1VDC

Flame voltage
output

Recommended flame voltage: Must be
stable at 2 V DC or above

Recommended flame voltage: Must be
stable at 2 V DC or above

Flamevoltageoutputrange:0.2-4.5VDC | Flamevoltageoutputrange:0.0-4.5VDC

Input Non-voltage contact input, allowable contact resistance 500 Q max.
Low voltage temp. controller, Contact reset
Life 10years when used for 8 hours per day, or 100,000 start/stop cycles (at 25 °C, room
humidity, ratedvoltage)
Transportation | Ambient -20to +70 °C
and storage temperature
conditions Ambient 5-95 %RH (no condensation)
humidity
Vibration 0-9.8 m/sZ (10-150 Hz, 1 octave/minute, 10 cycles, in each of XYZ directions)
Shock 0-300 m/s?
Package drop Height 60 cm (free-fall test for 1 corner, 3 edges and six sides)
test
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Operating Ambient -20 to +60 °C
conditions temperature
Ambient 10-90 %RH (no condensation)
humidity
Vibration 0-3.2 m/s2 (10-150 Hz, 1 octave/minute, 10 cycles, in each of XYZ directions)
Shock 0-9.8 m/s2
Mounting angle | Reference plane +10 °
Dust 0.3 mg/m3 or less
General Protection IP40 (with sideboards (81447515-001) attached to the sub-base (BC-R05))
specifications rating IP10 * When only the replacement base unit (Q890A100) is used
+ Sub-base (BC-R05)only
Overvoltage Il
category
Pollution degree | PD2
Case color Black
Case material | Denatured PPE resin (UL94-VO PTI Material group llla)
General Structure Structure of the replacement base unit or sub-base and main unit
specifications | Mounted Vertical or horizontal
orientation However, for horizontal attachment, 7 segment display can only be mounted so that it
faces directlyoverhead
(DIN rail mounting or direct mounting through base screw holes)
Dimensions + Whenusedincombinationwith thereplacementbaseunit (Q890A100): W126 x
H136 x D155 mm
+ Whenusedin combination with the sub-base (RB890 SUB-BASE) : W95 x H105 x
D110 mm
Weight Approximately 1200 g (When used in combination with the replacement base unit),

Approximately 600 g (incl. sub-base)

length

Wiring types and max. wiring

+ Low voltage temp. controller

600V PVC-insulated copperwire cable (“IVwire, ” JISC3307), 1.25 mm2,
recommended length 20 m or less, max. wiring length 100 m

+ Contact reset

600V PVC-insulated copper wire cable (“IVwire, ”JISC3307), 1.25mm2, max. wiring
length 10m

+ AUD100 Series (F, G)

Copper IV wire with 600V vinylinsulation, 1.25 mm2, maximum wiring length: 100 m
or 2 mmZ, maximum wiring length: 200m

+Flamerod (F, G)

RG-11U (JAN standard: US DoD compliant specification)
Or equivalent 5C2V, 7C2V (JIS standard)
Recommended condition: 20 m or less, maximum wiring length: 30 m

+ Flame voltage output signal circuit

IV wire 0.75 mmZ or larger, max. wiring length 10 m

*1 Selected by model number.

*2 If no alarm has occurred, input from the RESET switch and the contact reset terminal is not accepted.
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Bl External dimensions
@ RB890 with the RB890 SUB-BASE sub-

base unit -
® Body
61
il
Wan Ab.
] TINSub-b (sold tely)
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® Sub-base RB890 SUB-BASE (sold separately)
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unit: mm
DINrailclamp
Sub-base
@19knockout hole
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46.6

| 23.9

.. @19knockouthole
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® With the base unit (Q890A100) for RB890 replacement (purchased separately)

126 | 70*
e 7 NS Ry Y
R = Bloo (
L] P =
I
8
I
] o] 2 { ]
& o S
Q) O] j 8
e T VAN 7 T 7
Sideboard (in package)
h A
; fom =
—= —|=
/ 3 _‘é/ X >

M4 ground screw / 9.5

—

25.5 31

@23 hole (4 places)

Grommet (4 places)

*Thisdimensionisforaproductwithadatecode (D/C)of 1828 orlater.
Theheightis8 mmlessthanthatofaproductwithanearlierdatecode.

50

unit: mm



Chapter 7. Specifications

-MEMO-

51



Revision History of RB890FU-E

Date Rev.| (New) Page No. Description

Dec.2019| 1

Aug. 2020 | 2 |Cover The document number was changed.

Sep. 2020 | 3 |iv,5,6 Warning and Caution were changed.
3 Table was changed.
15-18, 24-27, Thisdevicewillbestarted ifbothinput‘Line voltage temp. controller’and ‘Low

voltage temp.controller’ turned on.Itstops, wheneitherisalso turned off.

22 AlltheLEDsarelitfor4secondsafterthe poweristurned on, and thenthey

are turned off, and the display of the sequence code begins were added.
40 RB890F was changed.
46 Rated power supply was changed.




Terms and Conditions

We would like to express our appreciation for your purchase and use of Yamataha Corporation’s products.

Youarerequiredtoacknowledge andagreeupon the following termsandconditionsforyour purchase of YamatahaCorporation’sproducts
(system products, fieldinstruments, controlvalves, and control products), unless otherwise stated in any separate document, including, without
limitation, estimation sheets, written agreements, catalogs, specifications and instruction manuals.

1. Warranty period and warranty scope
1.1 Warranty period

Yamataha Corporation’s products shall be warranted for one (1) year from the date of your purchase of the said products or the delivery of
the said products to a place designated by you.

1.2 Warranty scope

In the event that Yamataha Corporation’s product has any failure attributable to Yamataha during the aforementioned warranty
period, Yamataha Corporationshall, withoutcharge, deliverareplacement for thesaid producttothe placewhereyoupurchased,
orrepairthesaid product and deliver it to the aforementioned place. Notwithstanding the foregoing, any failure falling under one of
the following shall not be covered under this warranty:

(1) Failure caused by your improper use of Yamataha product (noncompliance with conditions, environment of use, precautions,
etc. set forth in catalogs, specifications, instruction manuals, etc.);
(2) Failure caused for other reasons than Yamataha Corporation’s product;
(3) Failure caused by any modification or repair made by any person other than Yamataha Corporation or Yamataha
Corporation’s subcontractors;
(4) Failure caused by your use of Yamataha Corporation’s product ina manner not conforming to the intended usage of that product;
(5) Failurethatthestate-of-the-artatthe time of Yamataha Corporation’s shipment did not allow Yamataha Corporation to predict;
or
(6) Failure thatarose from any reason not attributable to Yamataha Corporation, including, without limitation, acts of God, disasters,
and actions taken by a third party.

Please note that the term “warranty” as used herein refers to equipment-only-warranty, and Yamataha Corporation shall not be liable for
any damages, including direct, indirect, special, incidental or consequential damages in connection with or arising out of Yamataha
Corporation’s products.

2. Ascertainment of suitability

Youarerequiredtoascertain thesuitability of Yamataha Corporation’s productin case of your use of the samewith your
machinery, equipment, etc. (hereinafter referredtoas“Equipment”)onyourown responsibility, taking the following mattersinto
consideration:

(1) Regulations and standards or laws that your Equipment is to comply with.
(2) Examples of application described in any documents provided by Yamataha Corporation are for your reference purpose only,
and you are required to check the functions and safety of your Equipment prior to your use.

(3) Measures to be taken to secure the required level of the reliability and safety of your Equipment in your use
Although Yamataha is constantly making efforts to improve the quality and reliability of Yamataha Corporation’s products,
there exists apossibility that partsand machinerymaybreakdown. Youarerequiredtoprovideyour Equipmentwithsafety
designsuch as fool-proof design,*! and fail-safe design*Z (anti-flame propagation design, etc.), whereby preventing any
occurrence of physicalinjuries, fires, significant damage, andso forth. Furthermore, fault avoidance, *3fault tolerance,**or
thelikeshouldbe incorporated so that the said Equipment can satisfy the level of reliability and safety required for your
use.

*1. A design that is safe even if the user makes an error.

*2. A design that is safe even if the device fails.

*3. Avoidance of device failure by using highly reliable components, etc.
*4. The use of redundancy.

3. Precautions and restrictions on application
3.1 Restrictions onapplication

Please follow the table below for use in nuclear power or radiation-related equipment.

Nuclear power quality*> required Nuclear power quality*5 not required

Within a radiation Cannot be used (except for limit switches for Cannot be used (except for limit switches for
controlled area*® nuclear power*7) nuclear power*7)

Outside a radiation | Cannot be used (except for limit switches for Can be used
controlled area*¢ | nuclear power*7)

*5. Nuclear power quality: compliance with JEAG 4121 required

*6. Radiation controlled area: an area governed by the requirements of article 3 of “Rules on the Prevention of Harm from
lonizing Radiation,” article 22 4 of “Regulations on Installation and Operation of Nuclear Reactors for Practical Power
Generation,” article 4 of “Determining the Quantity, etc., of Radiation-Emitting Isotopes, "etc.

*7. Limit switch for nuclear power: a limit switch designed, manufactured and sold according to IEEE 382 and JEAG 4121.

Any Yamataha Corporation’s products shall not be used for/with medical equipment.

Theproductsareforindustrialuse. Donotallowgeneralconsumerstoinstalloruseany YamatahaCorporation’sproduct. However,
Yamataha productscanbeincorporatedintoproductsusedbygeneralconsumers. Ifyouintendtouseaproductforthatpurpose,
pleasecontact one of our sales representatives.

3.2 Precautions onapplication

you are required to conduct a consultation with our sales representative and understand detail specifications, cautions for operation,

and so forth by reference to catalogs, specifications, instruction manual, etc. in case that you intend to use Yamataha product for any
purposes specified in (1) through (6) below. Moreover, you are required to provide your Equipment with fool-proof design, fail-safe design,
anti- flame propagation design, fault avoidance, fault tolerance, and other kinds of protection/safety circuit design on your own



responsibility to ensure reliability and safety, whereby preventing problems caused by failure or nonconformity.



4.

5.

(1) Foruse under such conditions or in such environments as not stated in technical documents, including catalogs, specification,
and instructionmanuals
(2) For use of specific purposes, such as:
* Nuclear energy/radiation related facilities
[When used outside a radiation controlled area and where nuclear power quality is not required]
[When the limit switch for nuclear power is used]
* Machinery or equipment for space/sea bottom
Transportation equipment
[Railway, aircraft, vessels, vehicle equipment, etc.]
* Antidisaster/crime-prevention equipment
Burning appliances
* Electrothermal equipment
* Amusement facilities
* Facilities/applications associated directly with billing
(3) Supplysystemssuchaselectricity/gas/watersupplysystems, large-scale communicationsystems, andtraffic/air trafficcontrol
systems requiring high reliability
(4) Facilities that are to comply with regulations of governmental/public agencies or specific industries
(5) Machinery or equipment that may affect human lives, human bodies or properties
(6) Othermachineryorequipmentequivalenttothosesetforthinitems(1)to(5)abovewhichrequirehighreliabilityandsafety

Precautions against long-term use

Use of Yamataha Corporation’s products, including switches, which contain electronic components, over a prolonged period may
degrade insulation or increase contact-resistance and may result in heat generation or any other similar problem causing such product
or switch to develop safety hazards such as smoking, ignition, and electrification. Although acceleration of the above situation varies
depending on the conditions or environment of use of the products, you are required not touse any Yamataha Corporation’s
productsforaperiod exceeding ten (10) years unless otherwise stated in specifications or instruction manuals.

Recommendation forrenewal

Mechanical components, such as relays and switches, used for Yamataha Corporation’s products will reach the end of their life due to wear
by repetitious open/closeoperations.

Inaddition, electroniccomponentssuchaselectrolyticcapacitorswillreachtheendof theirlifeduetoageddeteriorationbasedon
the conditionsorenvironmentinwhichsuchelectroniccomponentsareused. Although accelerationof theabovesituationvaries
depending on the conditions or environment of use, the number of open/close operations of relays, etc. as prescribed in specifications
orinstruction manuals, or depending on the design margin of your machine or equipment, you are required torenew any Yamataha
Corporation’s products every 5 to 10 years unless otherwise specified in specifications or instruction manuals. System products, field
instruments (sensors such as pressure/flow/level sensors, regulating valves, etc.) will reach the end of their life due to aged deterioration
of parts. For those parts that will reach the end of their life due to aged deterioration, recommended replacement cycles are prescribed.
You are required to replace parts based on such recommended replacement cycles.

Other precautions

Prior to your use of Yamataha Corporation’s products, you are required to understand and comply with specifications (e.g., conditions
and environment of use), precautions, warnings/cautions/notices as set forth in the technical documents prepared for individual
Yamataha Corporation’s products, such as catalogs, specifications, and instruction manuals toensure the quality, reliability, and
safety of those products.

Changes tospecifications

Please note that the descriptions contained in any documents provided by Yamataha are subject to change without notice for
improvement orforanyotherreason. Forinquiresorinformationonspecificationsasyoumayneedtocheck, pleasecontactour
branchofficesor sales offices, or your local sales agents.

Discontinuance of the supply of products/parts

Please note that the production of any Yamataha Corporation’s product may be discontinued without notice. After manufacturing
is discontinued, we may not be able to provide replacement products even within the warranty period.

Forrepairableproducts, wewill,inprinciple,undertakerepairsforfive (5)yearsafterthediscontinuanceof thoseproducts. In
some cases, however, we cannot undertake such repairs for reasons, such as the absence of repair parts. For system products, field
instruments, we may not be able to undertake parts replacement for similar reasons.

Scope of services

Prices of Yamataha Corporation’s products do not include any charges for services such as engineer dispatch service. Accordingly, a
separate fee will be charged in any of the following cases:

Installation, adjustment, guidance, and attendance at a test run
Maintenance, inspection, adjustment, and repair
Technical guidance and technical education

“
(2
(3
(4) Special test or special inspection of a product under the conditions specified by you

4

Please note that we cannot provide any services as set forth above in a nuclear energy controlled area (radiation controlled area) or at a
place where the level of exposure to radiation is equivalent to that in a nuclear energy controlled area.
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Specifications are subject to change without notice. (11)
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