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Oil Burner Safety Control DKO 974-N/ 976-N

For 1- or 2-stage oil burners up to 30 kg/h
throughput and intermittent operations
with or without oil preheating
Flame detection:
- Photoresistor MZ 770 S
- Infrared-f icker detector IRD 1010.1

INTRODUCTION

TheDKO974-N/976-N oilburnersafetycontrolboxesaresuitable
foroilburnerswithorwithout preheaterwiththroughputsup
to30kg/h.Theywill beapprovedandcertif edaccording to
the applicable European standards and regulations.
Themicroprocessor-based programming sequenceensu-
resextremely stable timingsindependent of voltage varia-
tions, ambient temperature and/or switch-on cycles. The
built-in information system not only providesacontinuous
monitoring of the actual state of the box (very helpful es-
pecially for monitoring thestart-up phase)but also informs
about thecauseof apossible lock out.The lock out cause
isstored in such away that it can be retrieved even after a
power failure.
Thecontrol box isdesigned for maximum safety in caseof
f uctuationsinthevoltagesupply.If themainsvoltagedrops
below the permitted level, operation is interrupted and the
control boxautomaticallypreventsthestart sequencefrom
being repeated. In thisway, the safety of the system isnot
put at risk by adrop in themainsvoltage.Thislow-voltage
protection worksnot only during start-up but also perma-
nently during operation.

TYPESAVAILABLE

DKO 974-N 1-stage operation with override contact
DKO 976-N 2-stage operation with override contact

CONSTRUCTIONAL FEATURES

The control box circuitry isprotected by a f ame resistant,
transparent plug-in type plastic housing. A central f xing
screw locksthecontrol box to thewiring base.Theplug-in
control box incorporates the microprocessor based timer,
f ame check and reset circuits.Manual reset from lock out
and set to lock out is provided by a push button with an
integrated lock out signal lamp. The wiring base S98 is
equippedwithspare-andextraterminalsandallowstogether
with a variety of cable entry points utmost f exibility of
electrical wiring.
TheDKO974-Niscompatiblewith theTF834,TF834.2.The
DKO976-NisinadditioncompatiblewiththeTF804,TF804.2,
TF 836, TF 836.2.

Using the DKO976-N asa replacement for the TF
804or TF804.2,thef amesensor FZ711Smust
be replaced by itsplug compatible typeMZ770
S.On f amesupervisionbyaphoto-cell,typeMZ
770 Shasto beconnected to terminals1 and 2.
Older IR-Sensorsof the types IRD 910 and IRD
911 is not possible.

TECHNICAL DATA

Operating voltage 220 / 240 V (-15... +10%)
50-60 Hz ( ±5%)

wolsA6,tsafA01gnitaresuF
Power consumption ca. 12 VA
Max. load per output
- term. 3 ignition trafo 1.0 A, cos φ 0.2
- term. 4 motor 2.0 A, cos φ 0.4
- term. 5 + B solenoid valves 0.5 A, cos φ 0.4
- term. 6 oil preheater 2.0 A, cos φ 1.0
- term. 7 alarm indicator 0.5 A, cos φ 0.4

soc,A0.4daollatot φ 0.4
max. 16 A during 0.5 sec

Reset time from lock out none

Re-cycling / repetition (max. 4x) after a loss-of-f ame during
operation

Flame detectors < 2 m length of cable
dnano-edisS077ZM

end-on viewing
Light sensitivity better 6 Lux

IRD 1010.1 side-on or end-on viewing

Weight incl. Wiring base 190 g
Mounting position any
Protection class IP40
Approved ambient parameter
for control and f ame detector max. 95% bei 30 ° C
- for operation -5° C... +60 ° C

02-egarotsrof- ° C... +80 ° C
Build-up of ice, penetration of
water and condensing water are inadmissible
Approvalsaccording
to European standards

Model max. warm-up Pre-purge and Stray light safety time  Post-ignition delay time to V2
6-N only79OKD1Vretfaemitgnirotinomemitnoitingi-erpretaeherplioemit
2vtntstft1vtat

05 400 15 5 5 7 20

Table of timings (sec.)

EN 298:2012
Conformity to:
- EMC 2014/30/EU
- LVD 2014/35/EU
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Dxx-N is the EN298:2012 replacement of the Dxx.
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3PPLIC3TIONbFE3TURES

)DbInformationbsystem

Thebinformationbsystembisbmicroprocessorbbasedbandbrek
portsbonballbaspectsbofbburnerbcontrolbboxboperationband
f amebsupervisionDbItbinformsbcontinuouslybaboutbthebactual
programmingbsequencebthebunitbisbjustbperformingDbBesides
monitoringbofbthebprogrammingbsequencebitbalsoballowsbto
identifyb errorsb duringb startkupb ofb operationb withoutb any
additionalb testingb devicesDb Theb automaticallyb performed
diagnosesb isb ab valuableb toolb whichb facilitatesb service(
maintenancebworkbandbthereforebsavesbcostsDbThebanalyses
ofbtheberrorbcausebcanbbebdonebdirectlybonbstageborbifbnot
possiblebafterwardsbasbtheblockboutbreasonbisbstoredbinbabnonk
volatileblockboutbmodebmemoryD
Theb informationbsystembcommunicatesbwithb theboutside
worldbusingbabLEDbqthebusedbFlashkCodebisbsimilarbtobthe
MorsekCodejDbThebmessagesbarebopticallybtransmittedbby
f ashingbappropriatelybabLEDDbUsingbanbqoptionaljbadditional
terminalbthebmessagesbcanbbebrecordedbandbdisplayedbin
easybreadablebformD

)D)bProgrammingbsequencebdisplay

Theb builtkinb microprocessorb controlsb notb onlyb theb prok
grammingbsequencebbutbthebinformationbsystembtooDbThe
individualb phasesb ofb theb programmingb sequenceb are
displayedbasbFlashkCodeD
Thebfollowingbmessagesbcanbbebdistinguished0

edoCkhsalFegasseM
waitbforbpreheaterbthermostatbON

start

burnerbinboperationbqfrombendbofb

stop

lowbmainsbvoltage _

Description
5 shortbpulse
5 longbpulse
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)D:bLockkoutbdiagnoses

InbcasebofbabfailurebthebLEDbisbpermanentlybilluminatedDbEvery
)Mbsecondsbthebilluminationbisbinterrupktedbbybabf ashbcode/
whichbindicatesbthebcausebofbtheberrorDbThereforebthebfollowing
sequencebisbperformedbwhichbisbrepeatedbasblongbasbthebunit
isbnotbresetD

Sequence0

illuminatedbphase darkbphase FlashkCode darkbphase

forb 6bsec forb )bsec forb)D4bsec

Blinkingbcodes0bseebappendixb3

:DbFlamebcontrol

Thebfollowingbdetectorsbcanbbebusedbforbf amebsupervision0
– forbyellowboilbf ame0bphotoresistorbMZb77MbS
– forbblueborbyellowbf ame0binfraredkf ickerbdetectorbtypebIRD

)M)MD)

Generally/bthebnobf amebsignalbisbgeneratedbatblightblevels
belowb_bLuxbwithb respectb tob theboperatingbcyclebofb the
controlDb3ccordingbtobb b bstrayblightbsafetyblevelbhasbto
bebestablishedbinbconjunctionbwithbthebaccompanyingbburnerD
ConnectingbthebIRDb)M)MD)/bthebcorrectbwiring
hasbtobbebobservedD

:D)bStrayblightbmonitoring

Thebstrayblightbcheckbisbperformedbatbthebendbofbthebprek
purgebtimebforbthebdurationbasbmentionedbinbthebtablebof
timimgsD

safetybtimejb

norm
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SL)Burner)control

With)oil)preheater
The)fuel)heater)of)the)burner)has)to)have)a)temperature
control)switchL)The)closing)contactDswitch)of)the)heater)has
to)be)connected)between) terminals)K)and)7L)A)special
contact)in)the)control)unit)connects)the)thermoDswitch)of)the
heater)as)soon)as)the)burner)is)operating)and)a)photocurrent
is)generatedL)Therefore)an)interruption)of)the)burner)operation
due)to)a)decrease)in)oil)temperature)is)prevented)IeLgL)in
case)of)high)oil)f owqL
According)to) ) ) ) !)the)short)circuiting)of)the)therD
moswitch)is)allowed)only)for)an)oil)f ow)of)maxL)PE)kg:h)oilL
Burners)with)a)higher)throughput)have)to)shut)down)if)the)oil
temperature)gets)below)the)allowed)minimumL)In)such)a
case)the)thermoDswitch)has)to)be)put)in)the)phaseDcircuit
and)terminals)K)and)7)have)to)be)connected)with)a)linkL
The)contact)of)the)release)thermostat)of)the)oil)preheater)is
monitoredL)If)the)contact)does)not)close)within)the)preD
def ned)time)IKEE)secq!)the)programmer)goes)into)lock)out
modeL
Therefore)excessive)oil)temperatures)in)the)preheater)over
long)periods)can)be)prevented)avoiding)cracking)of)the)oil
and)subsequent)blocking)of)the)preheater)or)nozzleL

Without)oil)preheater
In)such)a)case)the)terminals)K)and)7)have)to)be)connected
with)a)linkL

Attention
The)switch)of)the)release)thermostat)for)the)oil
preheater)must)never)be)linked)between)K)and)7
or)7)and)H,
During)lockout!)the)preheater)will)not)be)separeD
ted)from)powerL)This)could)lead)to)a)defective
preDheater)due)to)burn)out)its)heating)windingL

KL)Lock)out)and)reset

The)unit)can)be)reset)or)brought)into)lock)out)mode)in)two
dif erent)waysM

Internal
In)the)lock)out)case)the)unit)can)be)reset)by)pushing)the)builtD
in)button)meaning)a)new)startDup)cycle)is)performedL

External
Instead) of) using) the) builtDin) lock) out) button) the) same
function)can)be)achieved)by)using)an)external)button)which
connects) terminal) H) with) A) Isee) also) circuit) and) block
diagramqL

If)the) pushputton)Iinternal)or)externalq)is)pressed)during
normal)operation)or)during)the)start)sequence)for)more)then
PEEms)and)afterwards)released!)the)control)box)will)perform
a)shutdownL

Please)note
The)unit)can)only)be)brought)to)lockout)mode)or
be)reseted)if)power)is)applied)to)the)unitL

OL)Safety

The) design) and) control) sequence) of) the) DKO) HNKDN:HN7DN
controls)will)comply)with)the)currently)applicable)standards
and)regulations)Isee)also)TECHNICAL)DATAqL

7L)Mounting)and)electrical)wiring

Wiring)baseM
– S) earth) terminals) with) additional) terminal) for) burner

earthing
– S)neutral)terminals)with)internal)permanent)connection)to

neutral)terminal)C
– 5)independant)spare)terminals)ISP)and)S5q
– extra)terminals)A!)B)and)C)are)standard)Iwiring)base)SHC

P5Dpinq
– 5)slideDin)plates)and)5)easy)knock)out)holes)plus)5)knock

out)holes)in)the)base)bottom)faciliate)the)base)wiring

Please)note
To)assist)troubleDfree)operation)the)main)neutral
connection)terminal)C)in)the)wiring)base)must)be
fully)tightenedL)The)terminal)screws)are)already
in)the)undone)positionL)To)connect)a)wire)to)the
terminal!)the)screw)only)needs)to)be)fastenedL

GeneralM)The)control)box)and)detector)probes)should)not)be
subjected)to)excessive)vibrationL

DN7NH:
N)KDNH)
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INSTKLLKTIONbINSTRUCTIONSbKNDbMKINTENKNCE

–2bImportantbnotes

FbThebcontrolsbmustbbebinstalledbbybqualif edbpersonnelbonly2
Thebrelevantbnationalbregulationsbhavebtobbebobserved2

FbOnbcommissioningbthebwiringbhasbtobbebcarefullybcheckFed
accordingbthebappropriatebdiagramxbIncorrectbwiringbcan
damagebthebunitbandbendangerbthebinstallation2

FbThebfusebratingbhasbtobensurebthatbtheblimitsbspecif edbin
TECHNICKLbDKTKbwillbnotbbebexceeded2bIfbthesebprecauF
tionsbarebnotbobservedxbthebef ectbofbabshortbcircuitbcan
causebseverebdamagebtobthebcontrolbandbinstallation2

FbForbsafetybreasonsbabminimumbofbonebcontrolbshutdownbper
3:bhoursbhasbtobbebobserved2

FbDisconnectbthebmainsbbeforebthebcontrolbboxbisbplugged
inborbout2

Fb Theb controlb boxb isb ab safetyb deviceb andb mustb notb be
openedi

32bFunctionbcontrol

Forbsafetybreasonsbthebf amebdetectionbsystembshouldbbe
testedbonbcommissioningbthebinstallationbasbwellbasbafterba
serviceborblongerbshutFdown2

ak StartFupbwithbcoveredbf amebdetector
– Kfterblockboutbsafetybtimebisboverbthebunitbhasbtobgobinto

lockboutbmodei

bk StartFupbwithbexposedbf amebdetector
– Kfterbprepurgebtimebthebunitbhasbtobgobintoblock

outbmodei

ck NormalbstartFupbwithbburnerbinbthebnormalbpositionxbcover
upbthebf amebdetector
– KfterbstartFupxbandbendbofblockboutbsafetybtimebthebunit

hasbtobgobintoblockboutbmodei

P2bFaultbf nding

ThebbuiltFinbinformationbsystembfacilitatesbthebtroublebshootF
ingbinbthebcasebofbproblemsboccurringbduringbstartFupbor
duringboperation2
Kb listb ofb possibleb lockb outb messagesb canb beb foundb in
KPPLICKTIONbFEKTURESbchapterb–232

Pleasebnote<
Thebcontrolbboxbisblockedbinblockboutbmode
andbthebreasenbforbtheblockboutbisbdisplayed
untilb thebcontrolbboxb isb resetxbeitherbbyben
internalborbexternalbresetbwseebalsobsubjectb“:2
Lockboutbandbresetdk2

Removingb theb controlb boxb fromb itsb wiringb baseb orb by
interruptingbthebsupplyblinebmaybnotbresetbablockboutbwaccording
tob b b

tluafbelbissoProrrE
Burnerbnotbworking FbThermostatbcircuitbopen

FbFaultybelectricalbwiring
FbMainsbvoltageb7b–"“bVb
FbTerminalbKbcontinuouslybon
b powerbwe2g2bterminalbKbisbusedbas

absupportbterminalk

Burnerbstartsx FbStrayblightbonbf amebdetector
f amebnotbestablishedx FbNobignitionborbnobfuel
lockbout
Burnerbstartsx FbDirtyborbfaultybf amebdetector
f amebestablishedx FbInsuf cientblightbonbdetector
afterbsafetybtimex FbSensitivitybadjustment
lockbout b tooblowbonbIRD
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CIRCUIT AND TIMING DIAGRAM DKO 974-N

CIRCUIT AND TIMING DIAGRAM DKO 976-N

term. 2
term. 1
term. 9

blue
black
brown

IRD 1010.1

IRD-CONNECTION

IRD-CONNECTION

term. 2
term. 1
term. 9

blue
black
brown

IRD 1010.1

F
Z M V1 OV SA

max. 10 A fast
6 A slow

V2 Z M V1 SA
F

OV

1 2 B 3 4 5 6 7 8 9 A

EV

EV

kcalb

eulb

N

N

ST RTHSPh

HS ST RTPh

max. 10 A fast
6 A slow

kcalb

eulb

ta tv tf ts tn

ta tv1 tf ts tn tv2

FT

FT

HS Mains switch
ST Limit thermostat
RT Control thermostat
EV External reset and lock out button
F Flame detector MZ 770 S

(IRD 1010.1 see separate diagram)
Z Ignition
M Burner motor
V1, V2 Solenoid valves
OV Oil preheater
FT Release thermostat oil preheater
* With burners without fuel heaters term.

4 and 6 have to be connected with a link
SA External lock out signal

ta Pre-heat-time oil preheater
tv1 Pre-purge and pre-ignition time
tf stray light monitoring
ts Lock out safety time
tn Post-ignition time
tv2 Delay time to oil V2

HS Mains switch
ST Limit thermostat
RT Control thermostat
EV External reset and lock out button
F Flame detector MZ 770 S

(IRD 1010.1 see ssparate diagram)
Z Ignition
M Burner motor
FT Release thermostat oil preheater
* For burners without fuel heaters term.

4 and 6 have to be connected with a link
V1 Oil solenoid valve
OV Oil preheater
SA External lock out signal

ta Pre-heat-time oil preheater
tv Pre-purge and pre-ignition time
tf stray light monitoring
ts Lock out safety time
tn Post-ignition time

1 2 3 4 5 6 7 8 9 A

4-
N
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DKO 974-N/976-N  AND SOCKET

SHAFT MZ 770 S

7,5

HOLDER FOR MZ 770 S

35
45,5

31

5,4

8,5
8

81ø

12,3 ø14

67,5

16

31

0,8ø

23,5
PHOTORESISTOR MZ 770 S

5,26

5,4
5,83

42

86 60

24

03
03

44

M4

Earth

Reset button

57-60

52
53

30
Underside cable
entry ø16 mm

61

HOLDER M74 FOR IRD

ø 14

35
3

ø20
48

5,4

62
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ORDERING INFORMATION
.ON METINOITANGISEDMETI

5004140  4-N Mod. 0579 OKDxob lortnoC
4204140 4-N Mod. 2479 OKDro
5006140  6-N Mod. 0579 OKDro

01357nip-21 89S esab gniriWtekcoS
20507etalP-GPetalp tresnI
30507etalp yrtne elbaClanoitpo
10005S 077 ZMrotceted emalF
10015tfahs htiw S 077 ZMlanoitpo
10561thgir 1.0101 DRIlanoitpo
20561no-dne 1.0101 DRI
30561tfel 1.0101 DRI

10195S 077 ZM rof redloHrotceted emalf rof troppuS
47095 DRI rof 47 M redloHlanoitpo

Connection cable Plug type, 3 core cable, 0.6 m with tag wire ends 7236001
Connection cable Plug type, 2 core cable, 0.5 m with tag wire ends 7225001
The above ordering information refers to the standard version.
Special versions are also included in our product range. Speci�cations subject to change without notice

Slide-in plate

VARIATION IRD

right

axial

  IRD 1010.1
29 50 IRD = 44

8,12

5,31ø

IRD = 104

left



Appendix A   
Blinkcode Dxx-N 
 

1 Normal Operation 
• — Idle state, no heat demand 

• — — Power supply not ok (frequency or voltage) 

• • — Start delay (cooling down ignition device, RT is on) 

• • Waiting for FT-on, LW-off, LK-open 

• • • Burner is starting 

• Burner in operation (from end of safety time) 

• • — — Burner is stopping (e.g. in post-purge) 
Code is sent every 5 s; in between the LED is off 

2 Special Codes (no lock-out) 
• • • • • • Device in Status „Parameter-Download“ 

• • • — — — Parameter set for test; device will start only after release with serial communi-
cation 

— — — — — — “End of Life” warning 
Code is sent every 5 s; in between the LED is off 

3 Burner lock-out 
— • False flame 

• — No flame at the end of the safety time 

• • — Flame failure in operation 

— • • Flame present after the end of operation phase 

• • • — No flame signal during ignition spark supervision 

— • • • Two flame sensors connected 

• — —  Air pressure switch (LW) opened during supervised phase 

— — • Air pressure switch (LW) didn’t close 

• — — — Air pressure switch (LW) didn’t open 

• • — — Oil pre-heater release temperature couldn’t be reached (FT didn’t close) 

— — • • Oil temperature below threshold during supervised phase (FT opened)  

— — — — Manual lock-out 

• • • • Unknown error code 
Code is sent every 10 s; in between the LED is always on 

4 Special Codes (lock-out) 
— — — — — — „End of Life“ lock-out 

X X X X X X Other 6-pulse code indicates system lock-out (internal failure) 
Code is sent every 10 s; in between the LED is always on 
 
Legend: flashlight signal:  — long (½ s)      • short (0.1 s) 

RT: heat demand 
FT: pre-heater release thermostat 
LW: air proving switch 
LK: air damper 




