Honeywell

THE RA890G PROTECTORELAY CON-
TROL PROVIDES SOLID STATE ELEC-
TRONIC SAFEGUARD PROTECTION FOR
INDUSTRIAL AND COMMERCIAL GAS, OIL,
OR COMBINATION GAS-OIL BURNERS.

O Designed for interrupted ignition with
intermittent pilot for gas burners, and for
interrupted or intermittent ignition on oil
burners.

O Used only with a C7027, C7035, or C7044
Minipeeper Ultraviolet Flame Detector.

O Either a line voitage or low voltage
controller may be used.

O Solid state circuitry eliminates warmup
and increases resistance to vibration.

O Push-to-reset safety switch button is in
dust-resistant enclosure.

0O Safe start check prevents start if flame or
flame simulating failure is present.

O Automatic safety switch lockout if flame
fails on start or if flame is not re-established
after a flame failure.

[ When limit control opens, control will de-
energize ignition and fuel valves, but safety
switch lockout will not occur.

O Test jack permits reading of the flame
signal.

O Easy mounting and removal through use
of captive mounting screws. Mounting base
is made of durable thermoplastic.

O Minus 40 F [minus 40 C] approved model
available.

P.G. Form Number 66-2025—1
REV. 6-89 ©Honeywell Inc. 1989
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SPECIFICATIONS

TRADELINE MODELS

below.

TRADELINE MODELS AVAILABLE: RA890G Protec-
torelay Primary Control—120 Vac, 50/60 Hz.

TRADELINE models are selected and packaged to provide ease of stocking, ease of handling, and maximum
replacement value. TRADELINE model specifications are the same as those of standard models except as noted

ADDITIONAL FEATURES: TRADELINE pack with

cross reference sheet listing proper replacement
for all RA890’s.

STANDARD MODELS

MODEL: RA890G Protectorelay Primary Control.
VOLTAGE AND FREQUENCY: 120, 208, 220, 240 V,
50/60 Hz models.

VOLT-AMPERE RATING: 60 Hz—14 VA max., 12 VA

standby; 50 Hz—18 VA max., 17 VA standby.

POWER CONSUMPTION: 60 Hz—9.5 W max., 3 W

standby; 50 Hz—10 W max., 4 W standby.

FLAME RESPONSE: 0.8 sec or 3 sec (nominal;

separate models). 3 sec response time recommended

for nonrecycling cutoff system.

SAFETY SWITCH TIMING: 15 sec. Timings are

proportional with input voltages and temperatures.

For RA890's which are classified under Underwriters

Laboratories Inc. groups 6 and 6A gas and 8 oil, the

maximum safety switch timing with voltages ranging

from 70 to 110% of rated voltage and with ambients

ranging from 32 F [0 C]to 115F [66 Clis allowed tobe

as high as 50 seconds.

DIMENSIONS (including subbase): Approximately 5 x

5x4-3/4in.[127 x 127 x 121 mm}.

AMBIENT TEMPERATURE RATING

MINIMUM—

Models with 15 sec safety switch 20 F, -29 C.

Models with 30 sec safety switch@ +10 F, -12 C.

MAXIMUM—

Models without alarm contacts 50 Hz (115 F, 46 C). 60
Hz (125 F, 52 C).

Models with alarm contacts 50 Hz (105 F, 41 C). 60 Hz
(115 F, 46 C).

Models with 30 second safety switch will operate
safely at temperatures to ~30 F [-34 C] but difficulty
may be encountered when resetting a tripped safety
switch below the rated temperature.

ALARM CONTACTS (optional): Isolated spdt contacts.
Alarm terminals are male quick-connects (female
quick-connects included for field installation). See
rating above.

FLAME DETECTOR: C7027, C7035 or C7044 Ultraviolet
Flame Detector.

MOUNTING: Q270A Universal Mounting Base (order
separately).

ELECTRICAL RATINGS:
TERMI-| ELECTRICAL
NAL LOAD 120 Vac | 240 Vac

3 |Burner | Fuil Load 52A 26 A
Motor [ Locked Rotor| 31.2 A 15.6 A
ignitiona,b 30A | 15A
Pilot Fuel Valveb 25VA | 25VA

4 |lgnition@ 30A 1.5A
Main Valve 125 VA | 125 VA
(Pilot Duty)

5 |Alternate Rating: 25 VA pilot duty plus 1 or more
motorized valves with total rating 400 VA
opening, 200 VA holding.

¢ ignition and motor are connected to terminal 3,
terminal 4 cannot be used. This is to prevent
overloading relay 1K

bIgnition and pilot or fuel valve can be transferred to
terminal 5 by the R482D or R488F for cutoff service;
see Fig. 5.

(continued on page 3)

ORDERING INFORMATION

COMPLETE ORDERING NUMBER, OR SPECIFY—

1. Order number; specify TRADELINE, if desired.
2. Voltage and frequency.
3. Flame response time.

PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE:
DIRECTORY).

HONEYWELL INC., 1885 DOUGLAS DRIVE NORTH

2. BUILDING CONTROLS DIVISION CUSTOMER SERVICE

MINNEAPOLIS, MINNESOTA 55422-4386 (612)542-7500

(IN CANADA—HONEYWELL LIMITED/HONEYWELL LIMITEE, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO
M1P 2V9) INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD.

WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR

4, Alarm contacts, if desired.
5. Accessories, if desired.

IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR

1. YOUR LOCAL HONEYWELL BUILDING CONTROLS DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE




Alarm Contacts—3.0 A at 24 Vac, or 75 VA pilotduty at
120 Vac in suitable wiring enclosure.
Low Voltage Control Circuit (T-T)—0.17 A.
NOTE: Allowable inrush can be up to 10 times the pilot

duty rating.
Example—Pilot duty rating = 25 VA.

At 120 V, running current is

25
120 0.21 A
Maximum allowable inrush is 10 times 0.21
=2.1A.

UNDERWRITERS LABORATORIES INC. LISTED: 120 V
models only; File No. MP268, Guide No. MCCZ.

NOTE: All devices meeting UL component recognition

bear the following symbol: N

Replacement exchange controls that meet current
UL requirements will be identified with the term
REMFR'D following the listing or component
recognition mark.

CANADIAN STANDARDS ASSOCIATION CERTIFIED:
120 V models only; File No. LR1620.

FACTORY MUTUAL APPROVED: Report No. 22013.

AMERICAN GAS ASSOCIATION DESIGN CERTIFIED
FOR -20 F [-29 C]. Certificate No. 20-6B.

ACCESSORIES:
W136A Microammeter.
123514B Flame Simulator.
196146 Meter Connector Plug.
FSP1535 Test Panel—for operational check of the
RA890E,F,G,H, or J, or the R4795.
118702B Remote Reset Cover Assembly.

INSTALLATION

WHEN INSTALLING THIS PRODUCT. . .

1. Read these instructions carefully. Failure to follow
them could damage the product or cause a hazardous
condition.

2. Check the ratings given in the instructions and on
the product to make sure the productis suitable for your
application.

3. Installer must be a trained, experienced, flame
safeguard control technician.

4. After installation is complete, check out product
operation as provided in these instructions.

L cauTion

1. Disconnect power supply before beginning
installation to prevent electrical shock and
equipmentdamage. All wiring must comply with
applicable local electrical codes, ordinances,
and regulations.

2. Limits must be rated to carry and break current
to the ignition transformer, pilot valve (or 1st
stage oil valve), and main fuel valve(s)
simultaneously.

3. All external timers must be listed or component
recognized by authorities having jurisdiction,
for the specific purposes for which they are
used.

Follow the burner manufacturer’s instructions, if
supplied. Otherwise proceed as follows.

MOUNT SUBBASE

Locate subbase where ambient temperature is within
the specified rating.

Mount the subbase so that the top and bottom are
horizontal and theback is vertical. The subbase may lean
backward as much as 45 degrees if necessary. See Fig.
1.
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FIG. 1—MOUNTING SUBBASE.

WIRING THE SUBBASE
IMPORTANT

When connecting a wire to the screw terminal of
a terminal strip, wrap the wire at least 3/4 of the
distance around the screw without overlapping.
With an appropriately sized screwdriver, tighten
the screw until the wire is snugly in contact with
the underside of the screw and the contact plate.
Tighten the screw an additional 1/2 turn. Do not
use a push-type ratchet screwdriver.

NO NO

YES NO

E1286

1. All wiring must comply with applicable electrical
codes, ordinances, and regulations. Use NEC Class 1
wiring.

2. For normal installations, use moisture-resistant No.
14 wire (rated for 167 F [75 C] or higher required by
Underwriters Laboratories Inc.).

3. For high temperature installations, use moisture-
resistant No. 14 wire, selected for a temperature rating
above the maximum operating temperature, for ali butthe
ignition and flame detector “F" leadwires.

66-2025—1




a. For the ignition, use Honeyweil Spec. No.
R1061012 Ignition Cable or equivalent. (This
wire is rated at 350 F [175 C] for continuous duty,
and up to 500 F [260 C] for intermittentuse. Ithas
been tested to 25,000 volts.)

b. For the flame detector "F” leadwire, use
Honeywell Spec. No. R1298020 or equivalent.
(This wire is rated up to 400 F [205 C] for
continuous duty. It is tested for operation up to
600 volts and breakdown up to 7500 volts.)

4, For ignition installations in a contaminating
environment, use Honeywell Spec. No. R1239001 High
Tension Ignition Cable or equivalent. (This wire is very
resistant to severe conditions of oil, heat, and corona,
and is tested to withstand high voltages up to 25,000 volts
RMS in a salt bath for 1 minute without breakdown. It is
rated at 200 F [93 C] for continuous duty, and up to 350 F
[175 C] for intermittent use.)

IMPORTANT

IMPORTANT
The C7027, C7035 and C7044 flame detector leads
are color-coded blue and white. The blue lead must
be connected to the F terminal and the white lead to
the G terminal. The circuit is dc and the UV tube is
polarity sensitive. Reversing the leads, even
momentarily, can damage or destroy the UV tube.

Do not run high voltage ignition transformer wires
in the same conduit with the flame detector wiring.

5. Refer to Figs. 2 to 5 for typical field wiring
connections. Follow the burner manufacturer’s wiring
diagram if provided.

APPLICATIONS

Either a line or low voltage controller may be used. Ifa
line voltage controller is used, connect it between the
limit control and terminal 6, and jumper T-T.

Refer to the appropriate flame detector instruction
sheet when paralleling 2 flame detectors.
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TROLLER (S USED, CONNECT IT BETWEEN THE LIMIT CONTROL AND
TERMINAL 6. JUMPER T-T.

E1282

All wiring must be NEC Class 1 and conform to local
electrical codes, ordinances, and regulations. [f the
leadwires aren't long enough to reach the flame
safeqguard control, splices must be made in a junction
box.

The use of manual reset limits is desirable with the
RAB890G to prevent the system from cycling off the high
limit and to insure that the condition which causes the
limit action is detected as soon as possible.
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FIG. 3—OIL-FIRED SYSTEM WITH INTERRUPTED
IGNITION.

FIG. 2—GAS SYSTEM WITH INTERRUPTED IGNITION.
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FIG. 4—OIL OR GAS SYSTEM USING S446A START-
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FIG. 5—GAS OR OIL CUTOFF SYSTEM USING SWITCHING RELAY WITH OVERLAPPING CONTACTS.

MOUNT RA890G
Check that the power is off.

Remove relay cover (Fig. 6) and position the RA890G
over the Q270A Universal Mounting Base. Start all 10
mounting screws—tighten uniformly. These screws
complete electrical circuits as well as hold the RA890G
to the subbase.

As shipped fromthe factory, the RA890G is suitable for
use with interrupted or intermittent systems.

FLAM RESET
LOAD E PUSHBUTTON

TERMINAL
BLOCKS

THUMBSCREW

p
-~ { S
~—__RA890G
COVER
RAB90G SAFETY
BASE SWITCH
Q270A TRANSFORMER TR2
UNIVERSAL FLAME
SUBBASE CURRENT TRANSFORMER TR1

TEST JACK £1288

FIG. 6—RA890G AND Q270A SUBBASE.

OPERATION AND CHECKOUT

1. Use utmost care while testing RA890G; line
voltage is present on some terminals and
contacts when power is on.

2. Disconnect power supply before removing
cover, removing RA890G from subbase, or
reinstalling RA890G on subbase.

PRELIMINARY CHECKS

Before placing the system in operation, complete the
following preliminary checks:

1. Check through wiring. Use a meter to check the

continuity of all circuits.

2. Check flame detector installation.

3. Check burner adjustments.

4. Purge gas piping thoroughly.

5. Reset the safety switch by pushing in and then
releasing the purple safety switch button.

66-2025—1




NORMAL OPERATION SUMMARY

Refer to Fig. 7 for the internal schematic of the control.

1. Call for heat—Load relay pulls in after a slight delay
(flame relay must be out), ignition starts, pilot valve or
burner motor is powered. Safety switch heats. A safety
shutdown will occur if a flame or flame simutating
condition is detected at startup.

2. Flame proved——Flame relay pulls in, safety switch
heater is de-energized, main valve is powered, ignitionis
cut off (if used for interrupted ignition).

3. Call for heat satisfied—Load relay drops out, fuel
valves close, burner motor stops, flame relay drops out.

NOTE: The pull-in of the load relay is delayed by a
thermistor with a nominal delay time of 3-5 seconds.
The thermistor is affected by ambient temperature.
The delay time may be as little as 2 seconds when the
ambient temperature is high, or as long as 30 seconds
when the ambient temperature is low. As the
thermistor warms up, the 1K relay may hum slightly
beforeitpullsin. Thisis normal and notrelay “chatter.”

CHECKOUT REQUIRED
Before the installation is complete, all checkout tests
indicated below must be satisfactorily accomplished.
These tests must be repeated after any adjustments are
made to the system.
FLAME CURRENT CHECK (all installations).
PILOT TURNDOWN TEST (ail installations that require
proof of pilot before main fuel valve is opened).
IGNITION SPARK RESPONSE TEST (all installations).
SAFE SHUTDOWN CHECKS—Flame failure, power
failure, limit action (all installations).

FLAME CURRENT CHECK

The flame current check is the best indicator of proper
flame detector application. The check should be done at
the time of installation, at any time service is done on the
system, and at least once a month (or more often) while
the system is in operation. This will prevent shutdowns
due to poor flame signal.

WI136A
RA890

196146
METER CONNECTOR PLUG
(SUPPLIED WITH W136)

IMPORTANT
If limit control opens, ignition and fuel valves are FLAME
de-energized, but safety switch lockout will not CURRENT
occur. When normal conditions are restored and JACK
the limit closes, the RA890G will recycle.
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FiG. 7—INTERNAL SCHEMATIC OF THE RA890G (TYPICAL EXTERNAL CONNECTIONS INCLUDED).




Use a W136A microammeter, or equivalent, and read
the flame signal while the burner is running. Insert a
196146 Test Cable, wired color-to-color to the W136A
leadwires, into the test jack on the RA890G.

When reading the flame current, ensure that two
criteria are met:

1. The flame current must be steady; meter should not
vary more than a needle width.

2. The flame currentmustbe atleast 1.5 microamperes
for an ultraviolet type detector such as is used with the
RA890G.

If a satisfactory reading is not obtained, check the
power source for the proper line voltage, the flame size,
and the detector for proper sensing.

Directions for obtaining a steady current reading are
included in the instruction sheet packed with the C7027,
C7035 or C7044 Ultraviolet Flame Detector.

NOTE: Flame current cannot be measured by putting a
microammeter in the F lead.

PILOT TURNDOWN TEST

The pilot turndown test should be performed only
by qualified personnel, and the instructions should
be followed carefully.

On systems that prove a pilotbefore the main fuel valve
canbe opened, perform a pilot turndown testto prove that
the main burner can be lighted by the smallest pilot that
will hold in the flame relay. A flame current check should
be performed before and after the pilot turndown test.

1. Open the main power switch.

2. Shut off the fuel supply to the main burner only by
closing the manual main burner shutoff cock. Do not shut
off the fuel supply to the pilot valve.

3. Restore power to the relay.

4. Start system by raising the set point of the
controller (or pressing the startbutton). The pilot will light
and pull in the flame relay.

5. Reduce the size of the pilot flame to the turndown
condition by slowly closing the manual valve on the pilot
gas line. At the turndown condition the pilot will be small
enough to just barely hold in the flame relay (2K).

a. Turn down the pilot until relay 2K drops out.

b. Turn the pilotback up slowly justuntil relay 2K
pulls back in.

c. Again turn the pilot down slightly, but not
enough so the relay drops out.

Ifthe relay drops outagain, simply turn the pilotup and
try again. The closer the pilot is to the dropout condition
the more conclusive the test will be.

6. Check that the pilot is lit and relay 2K is pulled in.

7. Open the manual main burner shutoff cock. Main
flame should light smoothly within one second. If the
burner does not light within one second close the shutoff
cock and shut off power to the relay. Proceed to step 9.

8. Ifthe burnerlights, repeat step 7 two or three times
to verify smooth lightoff.

9. If the lightoff is unsatisfactory, readjust the flame
detector to require a larger pilot flame to hold in the flame
relay. This usually requires resighting the detector farther
out on the axis of the pilot flame.

If the pilot needs to be adjusted and rechecked,

allow 5 minutes for the purge of unburned gases in
the firebox before proceeding to the next step.

10. Repeat the entire turndown test until the flame is

established promptly in step 7.

11. Turn the pilot up to full flame at the completion of
the test. A flame current check should be performed
before leaving the job.

IGNITION SPARK RESPONSE TEST

The flame detection system should not respond to the
ignition spark {(no meter movement). To determine flame
detector sensitivity to ignition spark, perform the
following steps:

1. Shut off pilot and main fuel manual valves.

2. Connect a W136 Microammeter and 196146 Test
Cable into the test jack on the RA890G (see Flame
Current Check procedure on page 6).

3. Raise the controller set point. This should energize
the ignition transformer producing an ignition spark.

4, The W136 meter should not indicate a signal
present.

5. If the meter indicates UV is being detected, resight
the flame detector until the UV signal is eliminated. It may
be necessary to construct a barrier blocking the ignition
spark from the detector’s view. Continue adjusting until
the ignition spark flame signal is less than 1/4 microamp.

NOTE: Honeywell's Q624A Solid State Spark Generator
prevents detection of ignition spark when properly
applied with flame detection systems using C7027,
C7035, or C7044 Minipeeper Ultraviolet Flame
Detectors. The Q624A is for use only with gas pilots.

SAFE SHUTDOWN CHECKS
LIMIT ACTION

With the burner operating, lower the high limit setting to
simulate an overheated boiler or furnace. Normal
shutdown should occur. Restore the normal limit setting;
the burner should restart.
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FLAME FAILURE

With the burner operating for a period of 5 minutes,
close the manual fuel valves to simulate a flame failure.
The W136 meter reading should drop to zero within the
flame response timing of the flame safeguard relay (0.8 to
3 seconds nominal). This action should be followed by
safety switch lockout (15 seconds nominal). After the
safety switch cools, open the manual valves. The burner
should restart when the safety switch is reset.

If the meter reading does not drop to zero within the
allowed time, replace the UV detector and repeat the test.

IMPORTANT

Repeat ALL required Checkout tests after all
adjustments have been completed. ALL tests must
be satisfied with the flame detector in its FINAL
position.

POWER FAILURE

With the burner operating, open and then immediately
close the line switch to simulate a power failure. Burner
should shut down. After a short delay for component
check, burner should restart and operate normally.

FLAME DURING START
The RA890G should shut down on safety during start-

up if a flame or flame simulating condition is detected.
Insert 123514B Flame Simulator into the test jack. Start
the system by raising the controller set point or pressing
start button. Hold the simulator on terminal F; the flame
relay should pullin and system should lock out within the
safety switch timing. Remove the simulator and reset the
safety switch after it cools.

NOTE: Atthe completion of all Checkout tests, make sure
that the RA890 is not on safety lockout, the pilot is
turned up to its normal level, and all limit settings are
correct. Operate the system through one normal cycle
before leaving the installation.

SERVICE

AVOID TOUCHING THE F AND G TERMINALS.
3. Never manually push in the RA890 relays.

1. Onlyatrained, experienced, flame safeguard control serviceman should attemptto service or repair this device.
2. Under certain conditions, a capacitor between terminals F and G within the RA890G can remain charged even
after power has been disconnected and the device has been removed from the mounting base. TO AVOID THE
HAZARD OF ELECTRICAL SHOCK, ALWAYS USE A SCREWDRIVER WITH AN INSULATED HANDLE AND

GENERAL

1. Repeat all checks required under the Checkout
section on page 5 when replacing any system
component, or when relighting or restoring power to the
system after an extended shutdown period.

2. The captive mounting screws carry current; always
disconnect power before loosening or tightening the
mounting screws.

3. On each service call, check the controller for
approximately correct calibration and differential; insure
that it is mounted securely (see controller instructions).

4. Never use oil on any part of the RA830G.

5. When cleaning the burner, clean the flame detector
lens.

6. DO NOT PUSH IN THE RA890 RELAYS MANUALLY.
This may damage the relays and it is an unsafe practice
because it overrides the protective features of the relay.
Clean relay contacts only as instructed below.

PERIODIC MAINTENANCE

The specific maintenance schedule setup will depend
on a number of factorsincluding type of equipmentbeing
controlled, operating conditions (dirt and heat
especially), the cost of a nuisance shutdown, etc. The
following should be included in any program.

Perform a Flame Failure Check and Pilot Turndown
Test whenever the burner is serviced, and at least
annualily.

Inspect and clean the detector and any viewing
windows as often as required by soot accumulation and
heat conditions at the detector.

Do a Flame Current Check at least monthly, and more
often where a shutdown may be costly.

Clean contacts only when required by failure to
operate properly.




CONTACT CLEANING

Open the master switch before removing the relay
cover or before cleaning contacts. Line voltage
may be present on most contacts when power is
on.

Field cleaning of relay or timer contacts is not
recommended. If they must be cleaned, use only
Honeywell pressurized contact cleaner, Part No. 132568.
Honeywell's chemical analysis iaboratory has found this
cleaner to be acceptable for this task. Directions for
using this cleaner are printed on the can.

IMPORTANT

1. Do not clean contacts unless absolutely
necessary.

2. Use only Honeywell contact cleaner, Part No.
132569. Do not use any other type of contact
cleaner.

3. Use utmost care to avoid bending the contacts
or changing their specifications or config-
uration in any way.

4. Do not use abrasive material to clean contacts.

5. Do notuse hard paper, such as abusiness card,
to clean contacts.

Do not use other types of contact cleaners.
Honeywell's chemical analysis laboratory tested other
pressurized type contact cleaners but did not approve
them for these reasons:

1. The solvents could deteriorate plastic parts and
wire insulation.

2. The cleanershave an oily residue which will collect
dust and dirt. The residue will also break down to form
various carbonaceous products. Either result will cause
early contact failure.

Do not use an abrasive (burnishing tool, sand paper
stick, file, etc.) to clean contacts. Use of an abrasive can
cause early contact failure for these reasons:

1. Some relay and timer contacts are plated with goid
for increased reliability. Burnishing can quickly remove
the plating.

2. The radii or points of the contacts are designed with
specific shapes to best serve the intended functions of
the contacts. Burnishing can rapidly alter these contact
configurations.

3. Use of an abrasive loosens fine particles of the
contact material which adhere to the surface of the
contact, thus increasing its resistance.

4. Contact specifications (contact pressures,
pressback, and gaps) are carefully controlled during
manufacturing to ensure maximum contact life.
Burnishing can easily change these specifications.

TROUBLESHOOTING

S cavtion |

1. Use utmost care while troubleshooting the
RAB890G; line voltage is present on some
terminals and contacts when power is on.

2. Disconnect power supply before removing
cover, cleaning contacts, removing RA890G
from subbase, or reinstalling RA890G on
subbase.

If trouble occurs in the heating system and its cause is
notimmediately apparent, the serviceman can apply the
following step-by-step checkout to locate the cause of
most problems.

TEST STANDBY OPERATION

1. Set controller not to call for heat (decrease set
point).

2. Reset the safety switch by pushing in and then
releasing the purple safety switch reset button.

3. Close the line switch.

4. Check for line voltage between terminals 6 and 2,
and between 1 and 2. (Voltage willbe zero atterminal 6 if a
line voltage controller is used; check for line voltage
when controller is set to call for heat)

a. Voltage must be within plus 10 to minus 13
percent of the rated voltage.

b. If voltage is zero, check the power supply line
for blown fuses, open circuit, or open
disconnect switch. Check limit contacts for
continuity.

5. Check position of flame relay (if a line voltage
controller is used, observe the action of the flame relay
on a call for heat).

a. If the flame relay is out, proceed to step 6.
b. If the flame relay is pulled in, check for a flame
simulating condition.
(1) insert 1235148 Flame Simulator plug into
test jack; touch other end to the RA890G
“F"” terminal.
(2) 1f flame relay holds in, replace the RA890.
(3) If flame relay drops out, trouble is in the
flame detector or external circuit. Replace
detector.
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TESTING STARTING OPERATION

6. Set controller to call for heat (increase set point).

7. Observe load relay for pull-in.

a. Load relay pulls in to light pilot and start
burner—proceed to step 11.

b. Load relay doesn't pull in—proceed to step 8.

c. Load relay pulls in but doesn’t light or burner
doesn't start—proceed to step 10.

8. Check line voltage controller, if used, and the limit;
if the load relay doesn't pull in, check for power at
terminal 6 again with the controller calling for heat. If
there is power atterminal 6 and a line voltage controller is
used, clean all relay contacts. Replace the RA890 if the
relay still doesn’t pull in. If a low voitage controller is used,
proceed to step 9.

9. Check the low voltage controller, it used, by
jumpering T-T.

a. Load relay pulis in with T-T jumpered; check
controller and external circuit.

b. Load relay doesn't pull in with T-T jumpered;
clean all relay contacts. Replace the RA890 if
the load relay still doesn't pull in.

10. If the load relay pulls in but the pilot won't light or
the burner won't start, check voltage at terminals 3-2 or
4-2,

a. Ifnovoltage atterminals 3-2 or 4-2; clean relay
contacts. Replace the RA890 if trouble cannot
be corrected.

b. If normal line voltage at terminals 3-2 and 4-2,
check external burner, ignition, and valve
circuits. Check wiring, burner adjustment,
ignition system including electrode spacing
and location, oil quality, character and
efficiency of oil atomization, fuel supply
pressure, flame pattern, flame character and
quality, pilot location with respect to main
burner, flame detector, or other conditions that
may delay lightoff.

TESTING FLAME DETECTING
FUNCTION
11. Observe the flame relay (right-hand relay) for pull-
in when flame is established.
a. Flame relay pulls in; proceed to step 13.
b. Flame relay doesn't pull in; proceed to step 12.
12. Check the flame relay with a 123514B Flame
Simulator, if available (follow the instructions with the
simulator), or check the following:
a. Perform a Flame Current Check (page 6).
b. If the current is satisfactory, replace the
RAB890.
c. If the current is not satisfactory, consult
instruction sheet packed with the flame
detector.

OBSERVE SEQUENCING OPERATION
13. Observe the second stage oil valve or main gas
valve for opening when flame relay pulls in.
a. lf valve doesn’t open, check for line voltage at
terminals 2-5.
(1) Normal voltage—check valve and valve
circuit.
(2) Zero Voltage—clean relay contacts.
Replace the RA890 if this does not correct
problem.

14. Observe ignition for cutoff when flame relay pullsin
if connected to terminal 4.
a. If ignition stays on and wiring checks out,
replace the RA890.

MISCELLANEOUS PROBLEMS
RELAY CHATTER

Load relay chatter may result from extreme low voltage
(notify power company) or from a loose connection
(tighten).

Flame relay chatter may result from improper
combustion (adjust burner), or soot or carbon on flame
detector (clean, and correct cause).

DIFFICULTY RESETING SAFETY SWITCH
(30 second safety switch models)

Ambient temperature may be below 10 F [-20 C].
Problem is corrected by warming safety switch.

REPEATED LOCKOUTS OR CONTROL FAILURES
The most common causes of repeated failures of the

control or flame detector, or repeated lockouts are:
a. Highambienttemperatures—over 125 F[52 C].

b. Supply voltage variation greater than plus 10
to minus 15 percent.

c. Electrical overloading of the contacts.
d. Marginal flame current.

e. Frequent cycling with high ambient
temperatures.
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