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Honeywell 
THe BC7000 "BLUE CHIP" IS AN INTEWGENT MICRO• 
COMPUTER BASED INTEGRATED CONTROL SYSTEM 
FOR AUTOMATICALLY RREO GAS, OIL. COAL. OR 
COMBtNATION FUEL SINGLE BURNER APPLICATIONS. 
ITS PRINCIPLE CONTROL ANO LGIC ELEMENT IS A 

HIGH RELIABILITY MICROCOMPUT&R THAT IS PRO• 
GRAMMED TO PROVIDE LEVELS OF SAFETY, FUNC
TIONAL CAPABILITY, ANO FEATURES BEYOND THE 
CAPACITY OF CONVENTIONAL ELECTROMECHANICAL 
OR OISCRJ;TE SOLID STATE CONTROLS, 

FUNCTIONS PROVID ED BY THE BC7000 "BLUE CHIP'' 
BURNER CONTROL SYSTEM INCLUDE: AUTOMATIC 
BURNER SEQUENClNG. FUIME SUPERVISION, STATUS 
IN D I C A TI O N, f'IRST•OUT A N N U N CI A TI ON, 
SELF-DIAGNOSTICS, ANO ENERGY CONSERVATION.

0 Dynamic Sell Check provisions continuously monitor 
system performance to ensure proplf operation. 

0 Safely features lnclUde: 

Oynamic Sell Check Logic 
Expllleled Safe Stan Check 
Dynamic Input Chee� 
Closed Loop Output Check 
High Fire Purge Switch Test 
low Fire Slar1 Switdl Test 
Tamper resistant timing and logic 

O First.out Annunciation and System · Diagnostics pro
vided 1>y numeric dtap:ay. Semce Codes as well as the 
time in cycle are alternately displayed. 

0 Fault Codes 1101a1e 1'18 cause of a ufety shutdown. 
Hold Cooes ldentlly thl cause of a !allure to star1 or 
proceed In the burner control sequence. 

0 LED Sequence SlltUI lights provide posltlVe visual In• 
formation regarding program position and alarm status. 

□ Energy Mving fealUret reduce unnec:casaa,y purge re
lated heat lo11e1.

□ BC7000 Universal System ChUIIS will provide any
standard burner program sequence. ttmtng, and featurea
with appropriate pl119-ln PM720 Program Module.

□ System chassis acc8')ts any of seven standard solid
state plug.In flame empllflers.

iJ Triple function TNt Swi1ch halts the aequence at the 
end of prepurge, during pilot trial. and drtvn the firing 
rate to low lira during run cycle. 

0 lntertock circuits are "de-bounced" to reduce nulaance 
shutdowns due to lntermlttanl/bounGlng Umit switches. 

:; Upgrades the R4140 and R4150 In moat appllcatlons. 
Mounts on the same 0520A wiring aubbue, 

□ Mlerocomputer tec:tmo1c>9y provtdn dependable, tong
term operation.

Form Number 60-2529-1 
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SPECIFICATIONS 

ELECTRICAL RATINGS: MODELS: BC7000L Microcomputer Burner Control 
System features a universal chassis with the burner 
sequencing and interlock clrculls determined by the 
PM720 Plug-In Program Module. 

Voltage and Frequency: 120 Vac (+10, -15%), 60Hz 
(±4%). 

Table I lists the PM720G,L, and M Program Modules 
that are available. 

Power Consumption (no loads connected to the 
output terminals): BC7000-25 W maximum. 

TABLE I-PM720 MODELS AVAILABLE

FLAME 

PREPURGE EARLY ESTABLISHING 

TIMING SPARK PERIOD (tee) 
PM 720 (sec) TERMINA llON PILUI MAIN 

L1030 30 Yes 1 0  10 or 
15 

L200' 

G2005 40 Yes 10 10 or 
15130 h 

G2013 10 or 
Inter-
mittent 

M2002 30/90 fD. Yes 10 10 or 
Inter-

mittent 

M2036 30/7 � 

& 90 seconds; 30seconds I1 lermtnal 15 isjumpered to terminal 8. 

& 15seconds; 30 seconds II terminal 15 is jumpered to terminal 8. 

& 30 seconds; 7 seconds II terminal 15 is jumpered to terminal e.

POST• 

PURGE INT!A· 

TIMING LOCK 

(He) CIRCUITS 
15 Prelgnition. 

LOCkout. 
Low Fire. 
High Fire 

15 Prelgnltlon . 
Running 
Low Fire 

15 Prelgnltlon. 
Running 
Low Fire 

Preignitlon, 
Running 

FIRING 

RATE 

CIRCUIT 
4-Wlre 
M0dU· 
latlng 

4-Wire 
Modu• 
lating

2-Wlre 
Isolated

ON-OFF-
ON 

Contacts 
None 

O�DERING INFORMATION 

ENERGY 
SAVING 

PREPURGE 

(ESP) 

Yes 

WHEN PURCHASING REPLACEMENT ANO MODERNIZATION PRODUCTS FROM YOUR TRADELINE 
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADEUNE CKrALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER, OR SPECIFY-

1. BC7000L 1000 Universal System Chassis.
2. Desired PM720G,L,or M Program Module.

ORDER SEPARATELY 
1. Flame signal .-nplHler and matchJng flame detector. s .. Table IV. 
2. 052OA1121 orQ520A1088Wlrlng Subbase.
3. Acce11orles, If detlred.

IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR 
PRODUCTS OR SERVICES, PLEASE WAITE OR PHONE: 

1. YOUR LOCAL HON EYWELL RESIDENTIAL SALES OFFICE (CHECK WHITE PAGES OF PHONE
DIRECTORY. 

2. RESIDENTIAL DIVISION CUSTOMER SERVICE 
HONEYWEU. INC,. 18U DOUGLAS DRIVE NORTH 
MINNEAPOLIS, MINNESOTA 55422-4388 (812)542-7500 
(IN CANADA-HONEYWELL LIMITED/HONEYWELL LIMITEE. 74'0 ELLESMERE ROAD. SCARBOROUGH, 
ONTARIO M1P 2V9) INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD. 
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DIE CAST 
METAL CHASSIS 

AMPLIFIER · �
COMPARTME 

PLUG-IN 
AMPLIFIER --- , 

PLUG-IN 
PROGRAM 
MODULE 
(PM720) 

MULTI-FUNCTION 
ANNUNCIATOR OISPLA Y 

SEQUENCE STATUS 
LIGHT: 

STANDBY 
PREPURGE 
HOLD 
IGN TRIAL 
FLAME ON 
RUN 
POSTPURGE 

-ILLUMINATED
RESET BUTTON

'RUN/TEST SWITCH
F08C7000-t 

FIG, 1-BC7000 MICROCOPUTER BURNER CONTROL SYSTEM. 

TABLE II-TERMINAL RATINGS 
MAXIMUM 

TYPICAL RATING AT 

TERMINAL LOAD 120 Vac, eo H, 
s Ignition 4.5 A Ignition and SO 

Transformer/ VA pilot duty 
PIiot Valve OR 

- 2.5 A Ignition and 75 
6 Interrupted VA pilot duty 

Ignition 
Transformer/ 
Pilot Valve 
Intermittent 75 VA pllOt duty 
Pllot Valve/ 
1st Stage 
Fuel Valve 

7 Main Fuel 250 VA pilot duty 
Valve(s) OR 

(solenoid/ 65 VA pilot duty in par• 
motorized/ allel with motorimd 
diaphragm) valve or valves using a 
and Vent total of 11 SO VA tocked 
Valve it rotor (lnrush), 460 VA 
required to open. and 250 VA IO 

hold 
OR 

Motorized valve(s) us-
Ing a total of 1500 VA 
locked rotor (inrush), 

. 600 VA to open. and 
250 VA to hold 

8 Bumer Motor 9.8 A full load. 58.8 A 
(blowerl locked rotor (Inrush) 

9 120 V Alatm 75 VA pilot duty 

10. 11, 12 Aring Rate 75 VA pilot duty 
and 14 (damper) 

Motor Contacts 

18 Ignition 4.5 A Ignition 
(ii av all able) Transformer 

Maximum Total Connected Load-1800 VA 
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NOTE; Allowable inrush can be up to 10 times the pilot 
duty rating. 
EXAMPLE-Pilot duty rating = 50 VA. 

At 120 V, running current is
50 

= 0.42 A. 
120 

Maximum allowable Inrush Is 
10 times 0.42 = 4.2 A. 

TABLE Il l-INTERLOCK RATINGS 
REQUIREMENTS 

Must be able to carry 
INTERLOCKS and break cuttent to:

Limits. Burner Controller. Ignition transformer. pilot
and Ruming lnttlflocks (In- valve, and main luel vatve(sl. 
eluding airflow switch I. 

AMBIENT OPERATING TEMPERATURE RATING: 
Wall mounted: 32 F to 130 F [0 C to 55 CJ. 
Horizontal mounting: 32 F to 125 F [O C to 53 C}. 

STORAGE TEMPEAATURE RATING: ·30 Flo +150 F 
[-34 C to +66 CJ. 

MOUNTING: 4-slded Q520A1121 or 3-slded 
Q520A1089 Wiring Subbase (order separately). 

DIMENSIONS: See Figs. 2 and 3. 

WEIGHT: 8 lb. (3.6 kg]. 

FLAME DETECTION SYSTEM (order separately): 
Plug-In Flame Signal Amplifier and matching Flame 
Detector; see Table IV. 

60-2529-1 



TABLE IV-FLAME DETECTION SYSTEMS 

pa "G•IN F• .o.ur "'"-"•• .o.uo, F•ra5 
TYPE COLOR :it.LI'• 

MODEL FLAME FAILUn,:. 
CHECKING RESPONSE TIME 

R7247A 2 T04 SEC 

NO 

R7247A, 
R7247Bb 2 T04 SEC 

RECTIFICATION GREEN 

DYNAMIC R7247Bb 2 T04 SEC 

SELF 
CHECK 

R7247C• 2 TO 4 SEC 

NO R7241A 2 T04 SEC 

INFRARED RED 
DYNAMIC 

AMPLI- R7248Bb 2 T04 SEC 
CHECK 

PURPLE NO R7249A 2 T04 SEC 

ULTRAVIOLET 
DYNAMIC 

BLUE SELF R7476A• 2 TO 4 SEC 
CHECK 

APPL 

FUEL TYPE 

RECTIFYING 
GAS FLAME 

ROOS 

RECTIFYING OIL PHOTO""'U.Sd 
GAS, ULTRAVIOLET 
OIL. (PURPL.E 

COAL PEEPER! 

RECTIFYING 
GAS FLAME 

ROOS 

GAS, ULTRAVIOLET 
OIL, (PURPLE 

COAL PEEPER\ 

GAS. INFRARED 
OIL, {LEAD 

COAL SULFIDE) 

GAS, ULTRAVIOLET 
OIL (MINIPEEPER) 

GAS, ULTRAVIOLET 
OIL, (ADJUSTABLE 

COAL SENSITIVITY! 

caaLE FLAME D!;TECTORS 

HC" - -

C7011. 

MODELS 

: ._ ,vv ... i;;,uu7. 

COMPLETE ASSEMBLIES: C700S, 
C7008. C7009, 01 79. 
C7uv3,C70l0. 
C7013, C7014, 

C7012A OR C. 

HOLDERSC:C7004, C7007. 
C70II. 

COMPLETE ASSEMBLIES: C7005. 
C7008 C7009. 0179. 

C7012E OR F. 

C701S. 

C7027.C7035.C7044. 

C7076. 

•CIRCUITRY TESTS ALL ELECTRONIC COMPONENTS IN THE FLAME DETECTION SYSTEM (AMPLIFIER ANO DETECTOR) 60 TO
120 TIMES A MINUTE DURING BURNER OPERATION ANO SHUTS DOWN THE BURNER IF THE DETECTION SYSTEM FAILS. 

btlRCUITRY TESTS THE FLAME SIGNAL AMPLIFIER A T  LEAST 150 TIMES A MINUTE DURING BURNER OPERATION ANO SHUTS 
DOWN THE BURNER IF THE AMPLIFIER FAILS. 

CORDER FLAME ROD SEPARATELY: SEE INSTRUCTION 4>HEET FOR THE HOLDER. 
dUSE HONEYWELL PHOTOCELL. PART NO. 38316, ONLY. 

APPROVAL BODIES: 
UNDERWRITERS LABORATORIES INC. LISTED

SECTION OF PRIMARY SAFETY CONTROL: File 
No. MH11790; Guide No. MCCZ. 

CA NADIAN STAN DA R DS AS SOCIATION 
CERTIFIED: LR1620-520. 

FACTORY MUTUAL APPROVED (W hen used with 
PM720L Program Module): Report No. J.I. 
1F6A1.AF. 

INDUSTRIAL RISK INSURERS (formerly F.I.A.) Ap
provable. 

ACCESSORIES: 

1. W136A Test Meter (includes 196146 Meter Con
nector Plug); has SPL position with damping tor testing 
self-checking flame detection systems. 

2. 196146 Meter Connector Plug (for older W136A
moclttls). 
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3. 123514A Flame Simulator (for use with R7247A
rectification amplifiers). 

4. 1235148 Flame Simulator (for use with R7249A
ultraviolet amplifiers). 

5. R1061012 Ignition Cable for Ignition installations
in high temperature environment: rated at 350 F [177 CJ 
for continuous duty, and up to 500 F [260 CJ for 
Intermittent use; tested to 20,000 V RMS. 

6 .  R1298020 Cable for flame detector ("F .. lead
wirel Installations in a high temperature environment: 
rated up to 400 F (204 CJ for continuous duty; tested tor 
operation up to 600 V and breakdown up to 7500 V. 

7. R1238001 High Tension Ignition Cable for lgnl•
tion Installations in a contaminating environment; very 
resistant to severe conditions of oil, heat, and corona. 
Tested to withstand high voltages up to 25.000 V RMS 
in a salt bath for 1 minute without breakdown. Rated at 
200 F [93 C) for continuous duty, and up to 350 F (177 
CJ for Intermittent use. 

-
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FIG. 2- MOUNTING DIMENSIONS OF THE Q520A 
SUBBASE IN In. (mm SHOWN IN BRACKETSJ. 

The BC7000 Microcomputer Burner Control System 
performs all customary flame safeguard functions white 
providing significant advancements in the areas oc 
safety, annunciation, selr•dianostlcs and energy con• 
servation. 

SAFETY PROGRAMS

Since combustion safety is the main task ol the 
BC7000 Microcomputer Burner Control System, 60% of 
the running time ol the mic,ocomputer Is devoted to 

8. Q624A Solid State Spark Generator. prevents de•
tectlon of ignition spark when properly applied with 
flame detection systems using the C7027, C7035, or 
C7044 Mlnipeeper Ultraviolet Flame Detectors. For use 
with gas pilots only. 

9. O520E1002 Service Tool allows all of the pro•
grammar terminals to be monitored while the pro• 
grammer is operating. 

10. FSP5004 R4150/R4140/BC7000 Tester provides
a quick operational check of the BC7000 Microcompu• 
tar Burner Control System. 

Lt.I -

� 
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-o 
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-o 
0 

-o � 
IL 101 

.&H(IGHf KOUNfED OH A o,ro .. SUUASI ,s l-11/)111101. 

FIG. 3-MOUNTING DIMENSIONS OF THE BC7000 IN 
In, (mm SHOWN IN BRACKETS]. 

doing 15 different but over1apping safety routines. More 
than 400 safety checks are performed every second 
that the BC7000 Is In operation to check the 1)8f1orm
ance of the total Burner Control System (micro• 
computer operation, program memory and execution, 
timing functions, input signals, logic operations. and 
output commands). This assures that the B07000 is 
able to do its fundamental combustJon safeguard task 
with the highest degree ol safety available. 

60-2529-3



SAFETY SHUTDOWN (Lockout) 
OCCURS IF: 

(All BC7000L/PM720 Combinations) 
1. A flame signal Is present continuously for

more than 30 seconds during standby (F70). 
2. A preignltion Interlock is open continuously

for 30 seconds Immediately after the burner con
troller closes (F03). 

3. The low fire start switch falls to close within 2
minutes and 15 seconds (30 minutes for the 
PM720L 1030> when the firing rate motor Is com
manded toward the low fire position at the end of 
prepurge (F11 ). Not applicable for PM720M2010. 

4. The pilot (or first stage oil burner) fails to
ignite (F30). 

5. The main flame (except with intermittent pi
lot) fails to Ignite (F40). 

6. The contacts for the interlocks, limits, and
controllers are recurrently Intermittent (F81, F82, 
F83, F84, F85, F86, F87). 

7. The powerline frequency deviates from 60 Hz
(F97). 

8. The program module malfunctions or Is Im
properly positioned (F90). 

9. The safety critical load terminals are Im.
properly wired (F99). 

10. An Internal failure ol the BC7000 (F99).
11. The flame detection system falls (F99).

(BC7000L with a PM720L) 
1. Flame signal detected after the first 10 

seconds during prepurge (FOO). 
2. The high fire purge switch falls to close-within

2 minutes and 15 seconds (30 minutes for the 
PM720L 1030) after the firing rate motor Is com
manded to drive to the high fire position at the start 
of prepurge (F01). 

3. A prelgnltlon interlock opens during the pre
purge period (F03). 

4. Flame signal is detected during the low fire
hold (F10). 

5. A lockout Interlock opens during the pre
purge (after 10 seconds), ignition, or run period 
(F04, F14, F34, F44, F54). 

(BC7000 with a PM720G or M) 
1 . Flame signal ts present continuously for more 

than 30 seconds during the prepurge period (FOO).
2. A prolgnltlon Interlock Is open continuously

for 30 seconds during the prepurge period (F03) or 
during the low fire hold period (F13). 

3. Flame signal Is continuously detected for 30
seconds during the low fire hold prior to the Ignition 
trials {F10). Does not apply to PM720M2010. 

4. A running Interlock opens and remains open
tor 30 seconds during the prepurge, ignition, or run 
period (F04, f14, F34, F44, F54). 

Safety shutdown (lockout) has occurred when the 
reset switch is IUuminated and a fault code Is displayed. 
The alarm (II used) Is energized 10 seconds after safety 
shutdown. 

SAFETY PROVISIONS 

DYNAMIC SELF-CHECK SAFETY CIRCUIT 
The principal safety provision of the BC7000 Miao

computer Burner Control System Is Its Dynamic Sell 
Check Safety Circuit: a totally Independent mul• 
ti-element safety circuit that supervises microcomputer 
performance to ensure Its proper operation. The micro
computer tests Itself and Its associated hardware with 
comprehensive safety routines. Any malfunction will 
either be detected by the mlcrocoputer to cause a 
safety shutdown or cause the Dynamic Safety Relay to 
de-energize ALL safety critical loads. 
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EXPANDED SAFE START CHECK 
The conventional safe star1 check Is expanded to 

include a flame signal check during standby (off-cyde) 
and a prelgnltlon output circuit cheek. 

-Off-Cycle (Standby) Flame Signal Check Is a pro•
vision that monitors the status of the flame detection 
subsystem (flame detector and amplifier). II a flame 
simulating condition as a result of marginal or faulty 
flame detection components (or actual flame) exists, a 
hold code wlU be displayed and system startup will be 
prevented. If the condition continues for more than 30 
seconds, a lockout will occur and be annunciated. 

-Prelgnltlon Output Circuit Check makes sure that 
all safety critical loads (valves.and Ignition terminals) 
are de-energlZed just before the Ignition trial. At the end 
of prepurge (before entering the Ignition trial sequence) 
the Dynamic Safety Relay (IK1) ts energized and the 
ignitor, pilot valve, and main valve terminals are im
mediately checked for the de-energized condition. A 
safety shutdown will occur If any of these terminals are 
energized. 

CIRCUIT STATUS MONITORING 
-Dynamic Input Cheek examines all system input

circuits at the load terminals to assure system capability 
to recognize the true status of external controls, limits, 
and Interlocks. This self-check ts accomplished 
thousands of times every minute. If any Input fails the 
test, the microcomputer will e,tecute a safety shutdown 
and annunciate the appropriate fault code. 

-Closed Loop Logic Test ve.rlfles the Integrity of all 
safety critical output circuits (terminals S, 6, 7, and 181. 
An Immediate safety shutdown Is executed If these 
loads are not properly operated. 

-Dynamic Safety Relay Test checks the ability of
the 1 K 1 relay to open and close. During prepurge (with 
power to terminal 3) the circuit status monitor Im
mediately "downstream" of 1K1 is checked to verify the 
de-energized state. At the end of prepurge (but before 
lgntuon trials) the Dynamic Safety Relay Is energized 
and bath the upstream and downstream circuit status 
monitors are checked. A mlscompare will result tn a 
safety shutdown. 



HIGH FIRE PURGE AND LOW FIRE 
START SWITCH TESTS 

-High Fire Purge Switch Test (PM720L) examines
the purge position Interlock switch at the moment the 
firing rate motor is commanded to the high tire position. 
If the switch is bypassed, welded. or otherwise pre
maturely closed, the system will automatically add 30 
seconds to allow the firing rate motor additional drive 
lime to reach or near the open �amper position before 
starting the purge timing. Otherwise purge timing starts 
when the high fire switch closes. 

-Low Rre Start Switch Test examines the low fire
start switc;h at the momen1 prepurge Is over. If the 
switch Is bypassed, welded, or otherwise prematurely 
closed, the system will automatlcally add 30 seconds to 
allow the !iring rate motor additional time to reach or 
near the low fire start position prior to Ignition trials. 
Otherwise ignition trials start after the low fire switch 
closes. 

SUPERVISED LOW FIRE START 

The low fire start switch is monitored before entering 
the ignition trial and during the last 5 seconds of the trial 
for pilot flame. 

VERIFIED SPARK TERMINATION 

The ignition terminal is monitored to assure early 
spark termination (5 seconds Ignition and pilot and 5 
seconds "pilot only"). 

TAMPER RESISTANCE 

All safety and logic timings are Inaccessible and 
cannot be allere<I or defeated. 

MANDATORY PURGE 

II lockoul occurs alter the initiation of ignition trials 
(or at any time during the sequence that the fuel valves 
may have been energlze<I) a mandatory postpurge 
period Is Imposed. 

FIRST-OUT ANNUNCIATION AND 

SELF-DIAGNOSTICS 
Control and burner system startup, troubleshooting, 

and repair are aided through integral BC7000 Burner 
Contro l  System first-out annunciation and 
self-diagnostic functions. 

-First-out Annunciation reports the cause of a
safety shutdown (with a Fault code) or identifies the 
cause of a failure to start or continue in the burner 
control sequence (with a Hold code). All field Input 
circuits are monitored, including the flame signal 
amplifier and firing rate position switches. The system 
distinguishes seven modes of flame failure and detects 
and annunciates dilflcutt-to-flnd lnte,mittents caused 
by bouncing or marginal limits and lnterloci<s. 

-The Mulll-functlon Annunciator Display shows the 
elapsed time during prepurge, Ignition trials. and post
purge sequences. As an additional service aide it 
provides the lime in sequence If a safety shutdown 
occurs during a timed period (the hold/fault code and 
time are alternately displayed). 

-Self Diagnostics add to the first-out annunciation
by allowing the BC7000 Microcomputer Burner Control 
System to distinguish between field (eX1ernal device) 
and internal (system related) problems. Faults as
sociated with eilher the name detection subsystem. 
plug-in program module, or the system chassis are 
isolated and reported by the Multi-function Annunciator 
Display (see the BC7000 Annunciatlon and Diagnostic 
Codes. page 27). 

-Sequence Status Lights (LEDs) provide positive
visual Indication of the program sequence: STANDBY 
(power on), PREPURGE. HOLD. IGN TRIAL. FLAME 
ON, RUN. POSTPURGE, and, through the Illuminated 
reset switch, Safety Shutdown (lockout). 

ENERGY CONSERVATION 
Unnecessary and wasteful purge related heat losses 

are significantly reduced by the program intelligence of 
the BC7000 Microcomputer Burner Control System. 

-Enorgy Saving Prepurge (eSP), exclusive to some
PM720L sequences. prevents blower operation at 
startup until the damper reaches the purge position 
(high lire purge switch closed). This prepurge sequence 
change saves approximately 300,000 Btuh per boiler 
horsepower annually on cycling boilers in typical heat• 
ing applications. 

-Energy  Saving Intel l igence terminates
burner/blower operation and energizes the alarm 
circuit whenever the high lire purge switch (PM720L 
model), the low fire start switch (all models except 
PM720M2010), or the running Interlocks IPM720G,M 
models) fall to close after a sufficient time delay. 

60-2529-1
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FIG. 5-WIRING THE 8C7000L FOR USE WITH THE PM720L 1030 PROGRAM MODULE. 
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WIRING DIAGRAM 

U>CKOUT 

.---------1 :,'��tL�'f:��tow ,_ __ _ 

S Sl!COIID IGNITION 
([Allt. Y S�ARK 
Tl!RMINATIOHI 

SWITCH) 

PA£1GHITION 
INUALOCIIS 

IOS[CONI> 
INTERRUPT[O 
PILOT/IGNITl(>N 

ISUCOND 
INTERRUPTED 
PILOT 

MI\INF\1£1. 
VALVE(SI 

IOt""'-H"-'IG.,H.,;F.;.111""£
;..... ,-+--t--+-{11 

BURNER MOTOR 
(BL.OWERI 

11, >-+.;;C .. a.t=M;,;ON;.;...+--, 

5'Alts tO S[Rlts ,0 
CONTAOLL£R FIRING RATE 

MOTOR 

� .. �•RIO H, +-LI (HOT) 

SUPl'l.Y & +-u--1-(:) �'0 .... --' 
MASTER 
SWITCH 

I\._ ___ _

I \ 

I 
r--t--ti-<•• I 

I 
Af;CTIFYING ,..,..,[ 

I ROO, RECTIFYING 

+ 
ftl010C£LL, OR l"FAA, 

J --- - - RlD (Ll'.AO SULFll)[J 
--, 

I 
FL.AM[ O[TCCTOfl 

I 

I ILUt c1onA,c1tnA,OA
:}

w11nt l 
-----;----- C71M4AULTRAV10l.ET --.,. 

I I 
FLAMC DETECTOR 

I 
I 

I 
OR 

I 
L BLUE C7012A.C.£.F OR :f £LLOW 1 ------t----- C101.,.ULIRAVIOUT __ _, 

I 
f''-""E 0£T£CTOR 

L WMITl .J I I

& PIIOYII)[ OISCOIINECT MCANS AHO OYlRLOAO MOT[CTION AS 
RtQUIA(O. 

--,;:;;;-- J I 
LZ---------

I 
Ll-..!�!.. ____ _J I & THE LOW FIR£ $TART SWITCH CAN 11£ CONIIUT[D 

lltTW£[N URMINAI.S U MIO IJ. u-..!!;!C!,. ______ J 

FIG. 6-WIAING THE BC7000L FOR USE WITH THE PM720L2004 PROGRAM MODULE. 



BC7000UPM720G2005 

WIRING DIAGRAM 
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FIG. 7-WIRING THE BC7000L FOR USE WITH THE PM720G2005 PRCIGRAM MODULE. 
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FIG. &-WIRING THE BC7000L FOR USE WITH THE PM72OG201.!J.OD�GRAM MODULE. 



BC7000L/PM720M2002 

WIRING DIAGRAM 
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FIG. 9-WIRING THE BC7000L FOR USE WITH THE PM720M2002 PROClAAM MODULE. 
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FIG. 10-WIRING THE BC7000L FOR USE WITH THE PM720M2010 PROGRAM MODULE. 
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Sl'RING CONNECTORS 

KNIF"£•8LAOE CONTACTS (ZOI 

CHASSIS RETAINING SCREW 

AMPLIFIER COMPARTMENT COVER 

FIG. 11-MOUNTING THE BC7000 MICROCOMPUTER BURNER CONTROL SYSTEM ON THE SUBBASE. 

INSTALLING THE BC7000 (Fig. 11) 
1. Open the master switch.

2. Make sure no subbase wiring is projecting
beyond the terminal blocks. Tuck wiring In against the 
back of the subbase so It does not interfere with the 
contacts. 

3. Enga.ge the chassis hinge brackets with the pivot
pins at the bottom of the subbase. 

4. Swing the chassis Inward until the spring connec
tors engage the knife-blade contacts. Push until the 
contacts are fully engaged. 

5. Tighten the chassis retaining screw securely.

PM720 PROGRAM MODULE 
The plug-in program module contains all of the logic 

instructions which determine the operating sequence of 
the 9C7000 system. This allows one universal chassis 
to perform any standard burner program. All that need 
be changed Is the program module and subbase wiring. 
Table I (page 2) gives specific sequence data on the 
individual program modules available and Figs. 5-10 
show the specific wiring hookups. 

INSTALLING THE PM720 PROGRAM 
MODULE {Fig. 12) 

1. Remove the amplifier compartment cover.

2. Remove the flame signal amplifier. ii present.

3. Insert the program module into the opening in the
side of the amplifier compartment (see Fig. 12). NOTE 
THAT THE MODULE IS KEYED. 

4. Reinstall the flame signal amplifier.

s. Reinstall the a,npllfler compartment cover.

FIG. 12-INSTALLING THE PM720 PROGRAM MOD• 
ULE IN THE BC7000 MICROCOMPUTER 
BURNER C·ONTROL SYSTEM. 
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SMALL AMPLIFIER 
LARGE AMPLIFIER 

FIG. 13-INSTALLING THE PLUG-IN FLAME SIGNAL AMPLIFIER. 

INSTALLING THE PLUG-IN 
FLAME SIGNAL AMPLIFIER (fig. 13) 

1. Remove the amplifier compartment cover.

2. Grasp the flame signal amplifier with the mono
gram toward the outside face of the amplifier compart
ment. Align the circuit board with the keyed receptacle 
In the BC7000 chassis. NOTE: If you are installing a 
small amplifier, align Its ends with the 2 lines alongside 
the receptacle on the BC7000 chassis. 

3. Push the flame signal amplifier Into the keyed
receptacle until the circuit board Is fully Inserted and 
slide It under the holddown cllp. Make sure the 
amplifier Is securely in place. 

4. Replace the amplifier cover.

USE OF THE RUN/TEST SWITCH (Fig. 1) 

The RUN/TEST switch is located on the side of the 
BC7000 Microcomputer Burner Control System 
chassis. 

The RUN/TEST switch performs the following func• 
tlons In the operating cycle: 

1. The RUN/TEST switch will stop the sequence In
the PREPURGE, at tow lire, Just before ignition trials (ii 
it is in the TEST position prior to this point). Stopping 
the system at this point allows adjustment of the firing 
rate motor and damper linkages. 

2. The RUN/TEST switch will stop the sequence
during the first 8 seconds of the PILOT IGNITION trial. 
This allows testing for spark pickup when tha system is 
used with an ultraviolet sensor. When stopped In this 
position it Is possible to perform the pilot turndown test. 
A BC7000 Internal flame-out timer Is activated that will 
cause a safety shutdown If the pilot flame signal Is lost 
for 30 seconds. 

3. If the RUN/TEST switch Is thrown to the TEST
position during the BURNER RUN period Of the cycle, 
the BC7000 commands the firing rate motor to drive to 
the low fire position. This Is useful for holding at low fire 
for cold startup (as recommended by most boiler 
manufacturers). 

NOTE: When the BC7000 is tlwitched to the TEST 
mode, It will stop and hold at the next RUN/TEST 
switch test point in the operating sequence untll the 
RUN/TEST switch Is returned to the RUN position. 
MAKE SURE THAT THIS SWITCH IS IN THE RUN 
POSITION BEFORE LEAVING THE INSTALLATION. 



FLAME SIGNAL MEASUREMENT 
(Fig. 14 and Table VI) 
ALL INSTALLATIONS 

Measure the flame signal at the appropriate times 
defined In the following checkout tests. Read the flame 
signal in microamps at the meter Jack on the plug-in 
flame signal ampllfler. 

REO(•I 
METER 
LEAD 

" RED CONNECTO R 

BLACK (-) BLACK CONNECTOR 
METER 
LEAi> ••WIIIA-t 

FIG. 14-MEASURING THE FLAME SIGNAL. 

1. Use a Honeywell W136A Test Meter. (If a W136A
is not available, a mlcroammeter with a O to 25 micro
amp de range and overload protection to 300 micro
amps may be used. 

CAUTION 

Flame currents in excess of 200 mlcroamps may 
be measured on BC7000 models using the R7247 
{Green) Amplifiers. 

If a cold BC7000 is installed in a warm area, 
condensate forms inside the BC7000 chassis. 
This condition may cause the excessive flame 
currents. However, this false flame signal does 
not adversely affect the performance of the 
BC7000 or the flame detector and will clear Itself 
when the moisture dries out. 

2. Set the selector switch on the test meter to:
25uA-for all standard amplifiers (R7247A,

R7248A, and R7249A) or for an R72488 
Dynamic Ampli-Check Infrared Amplifier, 

OR 

SPL-for an R7247B or C or an R7476A Dynamic 
Self Check Amplifier. (If the test meter Is not a 
W136A, shunt the O to 25 microamp de range 
with a 50 microfarad capacitor.) 

3. Use a 196146 Meter Connector Plug. (It may be
ordered separately.) Connect Its RED plug-in Up to the 
RED (+) meter lead and Its BLACK plug-in tip to the 
BLACK(·) meter lead. 

4. Insert the grey plug into the flame signal meter
Jack and allow a few seconds tor the meter reading to 
stabilize. 

5. Read the average stable current. For an R7247B
or C or an R7476A Dynamic Self Check Amplifier, 
disregard the peaks due to self-checking operation. 
The red flame-Indicating tamp on a self-checking 
ampllfler should blink-

-about 2-1/2 to 4 times a second on an R7247B.
-about 1 to 2 times a second on an R7247C or

R7476A.
-at the same rate that the flame Is flickering (may

be as high as 20 times a second) on an R72488.
If the lamp is ON or OFF continuously while reading the 
flame signal, replace the amplifier. 

6. The meter reading must be as specified In Table
VI after all tests have been completed and all adjust
ments have been made. 

If the signal Is unstable or less than the minimum 
acceptable current, check the flame detector installa
tion and circuitry. 

1. Check the supply voltage at terminals L1-L2 on
the wiring subbase. Make sure the master switch is 
closed, connections are correct, and the power supply 
is of the correct voltage and frequency. 

2. Check the detector wiring for defects, including
-Incorrect connections. 
-wrong type or size of wire.
-deteriorated wire.
-open circuits.
-short circuits.
-leakage paths caused by moisture. soot, or 

accumulated dirt.
3. For a flame rod, f!1ake sure

-there Is enough ground area.
-the flame rod Is located in the flame properly.
-temperature at the flame rod insulator Is no

greater than 500 F (260 CJ.
-ignition Interference is not present {see Ignition

Interference Test in this section).
4. For all other detectors, clean the detector lens,

filter, viewing window, and inside of the sighting pipe 
(as applicable). 

5. For a C7012A,C,E, or F Purple Peeper Ultraviolet
Flame Detector, replace the 113236 and 115330 Elec
tron Tubes (unless the detector is a solid state model). 

6. With the burner running, check the temperature
at the detector. If it exceeds the detector's maximum 
rated temperature-

-add additional insulation between the wall of
the combustion chamber and the detector,

-add a shield or screen to reflect radiated heat
away from the detector, or

-add cooling. (Refer to Sighting Pipe Ventilation
in the instruction sheet for the detector.)

7. Make sure that the flame adjustment Is not too
lean. 

8. Make sure the detector Is sighting the flame
properly. 

9. If necessary, resight or reposition the detector.
If you cannot obtain proper operation, replace the

plug-In amplifier. If you still cannot obtain proper opera
tion, replace the flame detector. 



TABLE VI-FLAME SIGNAL 

FLAME SIGNAL MINIMUM ACCEPTABLE MAXIMUM CURRENT 
FLAME DETECTOR AMPLIFIER STEADY CURRENT• EXPECTED 

IMICROAMPERES) IMICROAMPERES) 
Hl:.\.TIFTING FLAME R7247A (GREEN) 2 !II 

ROD R72478 IGRE£N; SELF CHECKJC 1-1/4 2-1/29 
RECTIFYING R7247A IGREENI 2 Su,i 

PHOTOCELL R7247B !GREEN; SELF CHECKIC 1•1/4 2-1/2 9 
C7012A,C ULTRAVIOLET R7247A (GREEN) 2 69 

I PURPLE PEEPER) R72478 (GREEN; SELF CHECKJC 2 41 
C701ZE,F ULTRAVIOL1:. 1 R7247C (GREEN: SELF CHECKJd ze ' (PURl'l.E PEEPERld 

\./VI :01\ ,. !..' R7248A IRED) Z-l/4f 5 (LEAD SULFIDE R7Z418 IHl:.D; I\Ml"Ll•LnECK)C 3-1/2' !, CELLj 
C7027A. C,v�SA. 

OR C70UA R7249A (PURPLE) 3-1/2 7-1/2 ULTRAVIOLET 
(MINIPEEPER) 

C7076A ULTRAVIOLET 
R7476A (BLUE: SELF CHECK)d 2-112• S0 1/2 (ADJUSTABLE 

SENSITIVITY)• 

•THIS MINIMUM OR STRONGER SIGNAL SHOULD EASILY SE OBTAINED IF THE DETECTOR IS CORRECTLY INSTALLED AND 
POSITIONED TO SENSE FLAME PROPERLY. THI� CURRENT MUST BE OBTAINED BEFOIRE COMPLETING CHECKOUT. 

boo NOT PERMIT SIGNAL TO EXCEED 5 MICRDAMPERES AS IT WOULD SHORTEN PHOTOCELL LIFE. REDUCE SIGNAL BY 
USE OF ORIFICE PLATES (APERTURE DISCS) OR FILTERS AS NECESSARY. 

c1F USING AN R72478 OR AN R72488. CIRCUITRY TESTS THE FLAME SIGNAL AMPLIFIER AT LEAST 150 TIMES A MINUTE 
DURING BURNER OPERATION ANO SHUTS DOWN THE BURNER IF THE AMPUF!ER FAILS. 

dtF USING AN R72'7C OR AN R7476A, CIRCUITRY TESTS ALL ELECTRONIC COMPONENTS IN THE FLAME DETECTION SYSTEM 
(AMPLIFIER ANO DETECTOR) 60 TO 120 TIMES A MINUTE DURING BURNER OPERATION AND SHUTS DOWN THE BURNER 
IF THE DETECTION SYSTEM FAILS. 

•SHUTTER OPERATION OF THE C7012E OR F OR C7076A CAUSES FLUCTUATIONS IN THE CURRENT READING. READ THE 
AVERAGE STABLE CURRENT, DISREGARDING THE PEAKS. 

ITHE UAD SULFIDE CELLS ARE AVAILABE IN 4 RANGES OF SENSITIVITY: 104662A (RED MARKING), LOWEST, 1046628 
(YELLOW MARKING), MEDIUM: 104662C (GREEN MARKING). HIGH; 1046620 (WHITE MARKING), HIGHEST SENSITIVITY. 
IF A SUFFICIENTLY STRONG SIGNAL CANNOT OTHERWISE BE OBTAINED, TRY A DIFFERENT CELL OF THE SAME RANGE, 
IF NECESSARY, SUBSTITUTE A CELL OF HIGHER SENSITIVITY. 

9FLAME CURRENTS IN EXCESS OF 200 MICROAMPS MAY BE MEASURED ON R7247 (GREEN) AMPLIFIERS USED WITH THE 
BC7000, THIS CONDITION IS CAUSED BY CONDENSATION INSIDE THE BC7000 CHASSIS. IT MAY OCCUR IF A COLO BC7000 
IS MOUNTED IN A WARM AREA. THIS FALSE FLAME READING DOES NOT AFFECT THE PERFORMANCE OF THE BC7000 
OR FLAME SENSOR ANO WILL CLEAR ITSELF WHEN THE CONDENSATION DRIES OUT, 

INITIAL LIGHTOFF CHECK 

FOR PROVED PILOT 
ALL INSTALLATIONS USING A PILOT 

Perform this check on all Installations using a pilot. It 
should immediately follow the preliminary inspection. 

NOTE: Low fuel pressure limits, If used, could be open. 
If so bypass them with Jumpers during this check. 

1. Open the master switch. 
2. Mab sure the manual main fuel shutoff valve(s) 

is (are) closed. Open the manual pilot shutoff valve. (If 
the pilot takeoff Is downstream from the manual main 
fuel shutoff valve, make sure tne main fuel is shut off 
just upstream from the burner Inlet. or disconnect 
power from the automatic main fuel valve(s).) 

3. Close the master switch and start the system 
with a call for heat (raise the set point of the burner 
controller). The program sequence should start. 

4. Let the sequence advance through PAEPURGE.

When the IGN TRIAL tight comes on, spark should 
occur and the pilot should Ignite. If It Ignites, proceed to 
step 7. 

5. If the pilot flame is not estabUshed in 10 sec
onds. safety shutdown will occur. Let the sequence 
complete its cycle. 

F-9C?OOO.o 

6. Reset the lockout switch, and let the system 
recycle once. If the pilot still does not ignite, make the 
following ignition/pilot adjustments: 

a. Open the master switch and remove the 
8C7000 from the subbase. 

b. On the subbase, Jumper terminal L 1 to the 
ignition terminal (6, 6, or 18). Reier to the 
appropriate wifing diagr11m to determine the 
proper terminal. Disconnect the leadwire to the 
pilot valve If it Is connected to the same 
terminal. 

c. Close the master switch to energize the igni
tion transformer only. 

d. If the ignition spark is not strong and 
continuous, open the master switch and adjust 
the Ignition electrode spark gap setting to the 
manufacturer's recommendation. 

e. Make sure the ignition electrodes are clean. 
t. Close the master switch and observe the 

spark.
g. Once a continuous spark is obtained, open the 

master switch and add a Jumper on the sub
base from terminal L 1 to the pilot terminal (5 or 
6). Reconnect the leadwlre from the pilot valve 
if it was disconnected In b. 

h. Close the master switch to energize both the 
Ignition transformer and the pilot valve. 
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I. If the pilot does not ignite and If the Ignition
spark is still contlnuo11S, adjust the pilot gas
pressure regulator unlll a pilot Is established.

j. When the pilot Ignites properly and stays ig•
nited, open the master switch and remove the
Jumper(s) from terminals L1•5, L1-6, or L1-18
of the subbase.

k. Check for adequate bleeding of the fuel line.
I. Relnstall the BC7000 on the subbase and close

the master switch.

7. When the pilot ignites, measure the llame signal.
If necessary, adjust the flame or detector to give a 
proper flame signal. 

8. Recycle the system to recheck lightofl and the
pilot flame signal. 

9. When the RUN light comes on make sure the
automatic main fuel valve(a) la (are) open; then 
smoothly open the manual main fuel shutoff valve (and 
manually opened safety shutoff valve. If used) and 
watch for main burner flame ignition. When the main 
burner name ls establshed, proceed to step 14. 

NOTE: This step requires 2 people-one to open the 
manual valve(s) and one to watch for ignition. 

10. If the main burner flame Is not established within
5 seconds, or within the normal llghtoff time specified 
by lhe burner manufacturer, close the manual main fuel 
shutoff valve(s) end open the master switch. 

11. Wait about 3 minutes. Close the master switch.
and let the BC7000 recycle to the main llame Ignition 
trial period. Smoothly open the manual fuel shutoff 
valve(s) and try lightoff again. The first attempt may 
have been required to purge the lines and bring suffi
cient fuel to the burner. 

NOTE: This step requires 2 people-one to open the 
manual valve(s) and one to watch for ignition. 

12. If the main burner flame Is not established within
5 seconds, or within the normal llghtoff time specified 
by the burner manufacturer, close the manual main fuel 
shutoff vatve(s) and open the master switch. Check all 
burner adjustments. 

13. Repeat steps 11 through 13 to establish the
main burner llame. Then proceed to step 14. 

14. When the main burner flame Is established, the
sequence will stay in RUN. Make burner adjustments 
for flame stability and Input rating. 

15. Shut down the system by lowering the set point
of the burner controller. Make sure the main burner 
flame goes our. It using an intermittent pilot, make sure 
the pilot llama goes out. Make sure all automatic fuel 
valves close. 

16. II used, remove the bypass Jumpers from the tow
fuel pressure limits. 

17. Restart the system by raising the set point of the 
burner controller. Observe that the pilot Is established 
during IGN TRIAL, and the main burner flame during 
IGN TRIAL, Within the normal llghtoff time specified by 
the burner manufacturer. 

18. Measure the flame signal. Continue to check for 
the proper signal (Table VI) through the RUN period. 
Check the signal at both high and low firing rate 
positions and while modulating, If applicable. 

19. Aun the burner through another sequence. ob-
serving the flame signal for-

-pilot alone (unless using direct spark ignition),
-pilot and main burner flame together, and
-main burner flame alone (unless monitoring an

intermittent pilot).
Also, observe the time to light the main burner. 

20. Make sure all readings are in the required
ranges before proceeding. 

INITIAL LIGHTOFF CHECK FOR 

DIRECT SPARK IGNITION OF OIL 

OIL BURNERS NOT USING A F'ILOT 
This check applles for oil burners not ustng a pllot. It 

should Immediately follow the preliminary Inspection. 
Refer to the appropriate sample block diagram of field 
wiring in this specification sheet for the hookup of the 
Ignition transformer and fuel valve(s). 

NOTE: Low fuel pressure limits. if used, could be open. 
If so. bypass them with jumpers during this check. 

1. Open the master switch.

2. Complete the normal "ready-to-fire" checkout of
the oil supply and equipment as recommended by the 
burner manufacturer. 

3. Close all manual fuel shutoff valves. Check lhat
the automatic fuel valves are closed. Make sure oil is 
not entering the combustion chamber. 

4. Close the master switch and start the system
wilh a call for heat (raise the· set point of the burner 
controller). The program sequence should start. 

5. Let the sequence advance through PREPURGE.
When the IGN TRIAL light comes on, watch for ignition 
spark and listen for the click of the 1st stage oil 
solenoid. 

6. Let the program sequence complete its cycle.

7. Open the manual fuel shutoff valves.

8. Reset the lockout swllch and recycle the pro•
gram through PREPURGE. 

9. When the IGN TRIAL light c;omos on, watch tor
the 1st stage burner flame to be established. If it Is, 
proceed to step 15. 

10. If the 1st stage burner flame Is not established
within 5 seconds, or within the normal lightoff time 
specified by the bumer manufacturer, close the manual 
fuel shutoff valves, and open the master switch. 

11. Purge the combustion chamber to remove any 
unburned oil; then check all burner adjustments. 

12. Walt about 3 minutes. Close the master switch,
open the manual fuel shutoff valves, and try llghtoff 
again. The first attempt may have been required to 
purge the lines and bring sufficient oil to the burner. 



13. If the 1st stage burner flame Is not established
within 5 seconds. or within the normal llghtoff time 
specified by the burner manufacturer, close the manual 
fuel shutoff valves. 

14. If necessary, repeat steps 11 through 13 to 
establish the 1st stage burner flame. Then proceed to 
step 15. 

15. When the 1st stage burner flame Is established,
the sequence will advance to RUN. Make burner adjust

�ents for flame stability and input rating. II a 2nd stage
is used, make sure the automatic 2nd stage oil valve 
has opened. 

16. Shut down the system by lowering the set point
or the burner controller. Make sure the burner flame 
goes out and aft automatic oil valves close. 

17. II used, remove the bypass ;umpers from the low
fuel pressure limits. 

18. If a 2nd stage is used, check the Hghtoff as
follows. Otherwise proceed to step 19. 

a. Open the manual 2nd stage oil valve.
b. Restart the system by raising the set point of

the burner controller.
c. When the 1st stage burner flame is establish

ed, watch for the automatic 2nd stage oil valve
to open. Observe that the 2nd stage lights off
properly.

d. Make burner adjustments for flame stability
and input rating.

e. Shut down the system by lowering the set point 
of the burner controller. Make sure the burner
flames go out and all automatic oil valves
close.

f. Proceed to step 19.

19. Restart the system by raising the set point of the 
burner controller. Observe that the burner flame is 
established during IGN TRIAL, within the normal lightoff 
time specified by the burner manufacturer. 

20. Measure the flame signal. Continue to check for
the proper signal (Table VI) Into the RUN period. Check 
the signal at both high and low firing rate positions and 
while modulating, if applicable. Any pulsating or un
steady readings will require further adjustments. 

21. Make sure all readings are in the required
ranges before proceeding. 

PILOT TURNDOWN TEST 

ALL INSTALLATIONS USING A PILOT 

Perform this check on all Installations using a pilot. 
The purpose of this test is to ensure that the main 
burner can be lighted by the smallest pilot flame that 
will hold in the 21< (flame) relay (FLAME ON light on). 
Clean the flame detector(s) to ensure that it will detect 
the smallest acceptable pilot flame. 

NOTE: Low fuel pressure limits, if used, could be open. 
If so. bypass them with Jumpers during this test. 

1. Open the master switch.
2. Close the manual main fuel shutoff valve(s).

3. Connect a manometer (or pressure gauge) to
measure pilot gas pressure during the turndown test.

4. Open the manual pilot shutoff valve.

5. Close the master switch and start the system 
with a call for heat (raise the set point of the burner 
controller). The program sequence should start, and 
prepurge should begin. 

6. When the IGN TRIAL light comes on, set the 
RUN/TEST switch to TEST position to stop the se
quence. The FLAME ON light will come on when the 
pilot ignites. 

NOTE: If the sequence does not stop, reset the system 
and make sure you set the RUN/TEST switch as 
soon as the beginning of the IGN. TRIAL light comes 
on. 

-------IMPORTANT--------. 

You have 8 secc:mds to stop the sequence after 
the start of Ignition. 

7. Turn the pilot pressure down very slowly, read
ing the manometer (or gauge) as it drops. Stop Instantly 
when the FLAME ON light goes out. Note the pressure 
at the dropout point. The pilot Is at the turndown 
position. Immediately, turn up the pilot pressure until 
the FLAME ON light comes on again. 

NOTE: With the sequence stopped at this point, the 
BC7000 wlll lockout and flash F35 if there is no flame 
for 30 seconds. 

8. Repeat step 7 to verify the pilot gas pressure 
reading at the exact point the FLAME ON light goes out. 

9. Increase the pilot pressure immediately until the 
FLAME ON light comes on, and then tum it down slowly 
to obtain a pressure reading just above the dropout 
point. 

10. Set the RUN/TEST switch In the RUN position 
and let the sequence proceed. At 10 seconds into the 
ignition trial period (display shows "10"), make sure the 
automatic main fuel valve(s) opens: then smoothly open 
the manual main fuel shutoff valve (and manually open
ed safety shutoff valve, ii used) and watch for main 
burner Ignition. If the main burner flame is established, 
proceed to step 18. 
NOTE: This step requires 2 people-one to open the 

manual valve(s) and one to watch for ignition. 

11. If the main burner flame is not established within
5 seconds, or within the normal llghtoft time specified 
by the burner manufacturer, close the manual main fuel 
shutoff vafve(s) and open the master switch. 

12. Purge the combustion chamber to remove any
unburned fuel; check all burner adjustments. 

13. Wait about 3 minutes. Close the master switch, 
and let the program sequence go to RUN. Repeat steps 
10 and 11 (try llghtoff once more). 

14. If the second attempt ls unsuccessful, adjust the
flame detector position so that a larger pilot ls required 
to cause the FLAME ON light to come on. This may 
require relocating the flame detector to sense further 
out on the pilot flame, or adding an orifice plate. 

15. Measure the pilot flame signal after adjusting
lhe flame detector to make sure it is stable and above 
the minimum (see Table VI). 

16. Repeat stept; 5 through 16 until the main burner 
positively lights with the pllot flame Just causing the 
FLAME ON light to remain on. 
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17. Repeat the lightoff of the main burner several
limes (steps 5 through 10) with the pilot at tumdown. 

18. When the main burner lights reliably with the
pilot al turn down. disconnect the manometer (or gauge) 
and turn the pilot up to normal. 

19. If used, remove the bypass Jumpers from the low
fuel pressure limits. 

20. Run the system through another cycle to check
for normal operation. 

IGNITION INTERFERENCE TEST 

ALL FLAME RODS 
Test to make certain that a faise signal from a spark 

ignition system Is not superimposed on the flame 
signal. 

Ignition interference can subtract from (decrease} or 
add to (increase) the flame signal. If it decreases the 
flame signal enough, it will cause safety shutdown. If It 
increases the flame signal, It could cause the FLAME 
ON light to come on when the true flame signal Is below 
the minimum acceptable value. 

TEST 
Start the burner and measure the flame signal with 

both ignition and pilot (or main burner) on, and then 
with the pilot (or main burner) only. Any significant 
difference (greater than 1 /2 microamp) indicates igni
tion interference. 

TO ELIMINATE IGNITION INTERFERENCE 
1. Make sure there Is enough ground area.
2. Be sure the ignition electrode and the flame rod

are on opposite sides of the ground area. 
3. Check for correct spacing on the Ignition elec

trode: 
6,000 V systems-1/16to 3/32 in. (1.6to 2.4 mm).
10,000 V systems-1 /8 in. (3.2 mm).

4. Make sure the leadwires from the flame rod and
ignition electrode are not too close together anywhere. 

5. Replace any deteriorated leadwlres.
6. If the problem cannot be eliminated, you may

have to change to an ultraviolet flame detection system. 

HOT REFRACTORY SATURATION TEST 
ALL INFRARED DETECTORS 

Test to make certain that radiation from hot re
fractory does not mask the flickering radiation of the 
flame itself. 

Start the burner and monitor the flame signal during 
ths warmup period. A decrease in signal strength as the 
refractory heats up indicates hot refractory saturation. If 
saturation is extreme, the FLAME ON light will go out 
and the system will shut down as though a flame failure 
has occurred. 

If hot refractory saturation occurs, the condition 
must be corrected. Add an orifice plate ahead of the 
cell to restrict the viewing area. If this doesn't work, 
resight the detector at a cooler, more distant back
ground. You can also try lengthening the sighting pipe 
or decreasing the pipe size (diameter). Continue adjust
ments until hot refractory saturation ls eliminated. 

HOT REFRACTORY HOLD-IN TEST 

RECTIFYING PHOTOCELLS OR 

INFRARED DETECTORS 
Test to make certain that hot refractory will not cause 

the FLAME ON light to remain on after the burner flame 
goes out. This condition would delay response to flame 
failure and also would prevent a system restart as long 
as hot refractory is detected. 

First check the plug-In flame signal amplifier by 
starting a burner cycle. As soon as the BC7000 stops in 
the RUN period, lower the snt point of the burner 
controller to shut down the burner while the refractory 
is still at a low temperature. MEtasure the lime It takes 
for the FLAME ON light to go out after the flame goes 
out. If this takes more than <4 seconds, open the master 
switch and replace the amplifier. 

To check rectifying photocells for hot refractory 
hold-in. operate the burner until the refractory reaches 
its maximum temperature. Then terminate the firing 
cycle. (Lower the set point of the burner controller, or 
set the fuel selector switch to OFF. Do not open the 
master switch.) Visually observe when the burner flame 
goes out. After the flame goes out, measure the time it 
takes for the FLAME ON light to go out If this takes 
more than 4 seconds , the photocell Is sensing hot 
refractory. This condition must be corrected as describ
ed in the last paragraph of this tEtst. 

Infrared (lead sulfide) dffltEictors can respond to 
infrared rays emitted by a hot refractory, even when the 
refractory has visibly ceased to glow. Infrared radiation 
from a hot refractory is steady, whereas radiation from 
a flame has a flickering characteristic. The Infrared 
detection system responds only to a Clickerlng infrared 
radiation; it can reject a steady signal from hot re
fractory. The refrectory's steady signal can be made to 
fluctuate if It is reflected, bent, or blocked by smoke or 
fuel mist within the combustion chamber. Care must be 
taken when applying an infrarE1d system to ensure its 
response. 

To check infrared (lead sulfide) detectors for hot 
refractory hold-in, operate the burner until the re
fractory reaches its maximum temperature. If the in
stallation has a multlfuel burner. burn the heavier fuel, 
which Is most likely to reflect, bend, or obscure the hot 
refractory's steady infrared radiation. (Burn a solid 
instead of a liquid, or a liquid instead of a gas.) When 
the maximum refractory temperature is reached, close 
all manual fuel shutoff valves, or open the electrical 
circuits of all automatic fuel valves. Visually observe 
when the burner flame goes out. After the flame goes 
out, measure the time It takes for the FLAME ON light to 
go out. If this takes more than 4 seconds, the infrared 
detector is sensing hot refractory. Immediately termi
nate the firing cycle. (lower the set point of the burner 
controller, or set the fuel selectc,r switch to OFF. Do not 
open the master switch.) 

NOTE: Some burners continue to purge their oil llnes 
between the valve(s) and no:zzle(s) even though the 
fuel valve(s) Is (are) closed. 1·ermlnaUon of the firing 
cycle (Instead of opening the master switch) wfll 
allow purging of the combustion chamber, If avail
able. This will reduce a buildup of fuel vapors In the 
combustion chamber caused by 011 line purging. 



If the detector is sensing hot refractory, the condition 
must be corrected. Add an orifice plate ahead of the 
cell to restrict the viewing area of the detector. If this 
doesn't work, reslght the detector at a cooler, more 
distant part of the combustion chamber. While reslght• 
ing the detector, keep in mind that It must also sight the 
flame properly. For an infrared detector, you can also 
try lengthening the sighting pipe or decreasing the pipe 
size (diameter). For details, refer to the C7015A Instruc
tion sheet, form 60-2306. Continue adjustments until 
hot refractory hold-In is eliminated. 

ULTRAVIOLET RESPONSE TESTS 
ALL ULTRAVIOLET DETE(?TORS 
IGNITION SPARK RESPONSE TEST 

Test to make certain that Ignition spark is not actual• 
ing the FLAME ON light. 

1. Close the pilot and main burner manual fuel 
shutoff valves. 

2. Start the burner and run through the ignition
period. Ignition spark should occur, but the FLAME ON 
light must not come on. The flame signal should not be 
more than·114 microamp. 

3. If the FLAME ON light does come on. resight the 
detector farther out from the spark, or away from 
possible refle<:llon. II may be necessary to construct a 
barrier to block the ignition spark from the detector's 
view. Continue adjustments until the flame signal due to 
Ignition spark is less than 1/4 microamp. 

NOTE: Honeywell's O624A Solid State Spark Generator 
will prevent detection of Ignition spark when proper
ly applied with llame detection systems using C7027, 
C7035, or C7044 Mlnlpeeper Ultraviolet Flame De• 
tectors. The O624A Is tor use only with gas pilots. 

RESPONSE TO OTHER 
ULTRAVIOLET SOURCES 

Some sources of artificial light produce small 
amounts of ultraviolet radiation. Under certain condl• 
tlons, an ultraviolet detector will respond to them as If It 
Is sensing a flame. DO NOT USE AN ARTIFICIAL LIGHT 
SOURCE TO CHECK THE RESPONSE OF AN UL
TRAVIOLET DETECTOR. To check for proper detector 
operation, flame failure response tests should be con
ducted under all operating conditions. 

FLAME SIGNAL WITH HOT 

COMBUSTION CHAMBER 
ALL INSTALLATIONS 

With all Initial startup tests and burner adjustments 
completed, operate the burner until the combustion 
chamber is at maximum expected temperature. (Ob· 
serve the burner manufacturer's warmup Instructions.) 
Recycle the burner under these hot conditions and 
measure the flame signal. Check the pilot alone, the 
main burner flame alone, and both together (unless 
monitoring only the pilot flame when using an intermlt• 
tent pllot, or only the main bumer flame when using 
direct spark Ignition). Check the signal at both high and 
low firing rate posiUons and whlle modulating, If ap• 
plicable. 

Also check the flame failure response time. Lower 
the set point ot the burner controller and observe the 
lime it takes tor the FLAME ON light to go out (this 
should be within 4 seconds). 

If the flame signal is too low or unsteady, check the 
flame detector temperature. Relocate the detector if the 
temperature Is too high. If necessary, realign the sight
Ing to obtain the proper signal and response time. If the 
response time Is stlll too stow, replace the plug-in flame 
signal amplifier. If the detector ts relocated or re
sighted, or the amplifier Is replaced. repeat all required 
checkout tests. 

.--------IMPORTANT------
Repeat ALL required CHECKOUT tests after all 
adjustments have been completed. ALL tests 
must be satisfied with the flame detector(&) In 
FINAL position. 

BC7000 SYSTEM ANNUNCIATION 

AND DIAGNOSTIC CODES 
The following codes are used to annunciate and 

diagnose system problems. 
For complete system troubleshooUng and operating 

Instructions, see form 65-0014, BC7000 Microcomputer 
Burner Control System Detailed Operating Sequences. 
System Annunciation, Diagnostics, and Trouble
shooting. 

SYSTEM HOLD CODES 
H70 - fl.AME SIGNAL DURING STANDBY 
H73- Ol'EN PRE-IGNITION INTERLOCK 
H74- OPEN RUNNING INTERLOCK 

SYSTEM FAULT/LOCKOUT COOES 
FOO - FALSE FLAME SIGNAL DURING PREPIIROE 
F01 - HIGH FIRE PURGE SWITCH FAULT 
F03- PRE•IGNITtON INTERLOCK OPENED DURING PREPURGE 
f04 - LOCKOUT/RUNNING INTERLOCK OPENED DURING 

PAEPURGE 
F10- FAI.SE FLAME StGNAL DURING LOW FIRE HOLD 
F11 - LOW FIRE START SWITCH FAULT 
F13 - PRE-IGNITION INTERLOCK OPENED DURING 

LOW FIRE HOLD 
F14 - LOCKOUT/RUNNING INTERLOCK OPINED DURING 

LOW FIAi HOLD 
F30 - PILOT (FIRST STAGE OIU FL.NU FAILURE 
F31 - LOW ,tRI START SWITCH OPENED DURING PILOT TRIAL 
F34 - LOCKOUT/RUNNING INTERLOCK OPEMEO DURING 

PILOT TRIAL 
F35 - PILOT FLAME FAIi.URE IN UST MODE 
f<l(I - MAIN FLAME FAILED TO IGNIT£ 
F .... - LOCKOUT/RUNNING INTERLOCK OPllfEO OURING 

MAIN FLAMI! TRIAL 
F&o - FUUole FAILURE DURING RUN PERIOD 
F64 - LOCKOUT/RUNNING INTERLOCK OPINED OU RING 

RUNl'ERIOD 
F70 - FALSE FLAME SIGNAL DURING ST AND8V 
F73- PIIE•IONITIOM INTERLOCK FAl&.IO TO CLOSE 
Fin - INTtl\MITT�ffT IBOUNCINOI PRE•IONITION INTERLOCK 
Fl2, fl83, F••} l�ERMITTENT IBOUNCINCI BURNER 

fl88, FS1 CONTROLLER/LIMIT 
F84 - INTERMITTENT (BOUNCING) LOCKOUT/RUNNING 

INTERLOCK 
F90 - PROGRAM MODULE FAULT 
F97 - SYNCHRONIZATION !LINE FREOUENCYl FAULT 
PINI - INTERNAL CIRCUIT FAULT 
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CODE 

HONEYWELL IC 7GOO IYSTEII 

ANNUNCIATION AND DIAGNOfflC CODES 

IYSTIII HOLD 

H70 -- FLAME SIGNAL DURING STANDBY 
H73 - OPEN PRE-IGNITION INTERLOCK 
H74-0PEN RUNNING INTERLOCK 
CODE 'SYSTEM FAULTn..OCKOUT 

FOO •••• FALSE FLAME SIGNAL DURING l?REPURGE 
FOl -- HIGH FIRE PROVING SWITCH FAULT 
F03 --- PAE-IGNITION INTERLOCK OPENED DURING 

PREPURGE 
F04 ---- LOCKOUT /RUNNING INTERLOCK OPENED 

DURING PREPURGE 
F10 --- FALSE FLAME SIGNAL DURING LOW FIRE HOLD 
Fl l --- LOW FIRE PROVING SWITCH FAULT 
F13 •••• PAE-IGNITION INTERLOCK OPENED DURING 

. LOW FIRE HOLD 
F14 •••• LOCKOUT/RUNNING INTERLOCK OPENED CURING 

LOW FIRE HOLD 

\ 
F30 •••• PILOT (first stage 011) FLAME FAILURE 
F31 -·· LOW FIRE PROVING SWITCH FAULT DURING 

PILOT TRIAL 

l 
f34 •••• LOCKOUT /RUNNING INTERLOCK OPENED DURING . 

PILOT FLAME TRIAL 
F35 --·- PILOT FLAME FAILURE IN TEST MOOE 

I 
F40 •••• MAIN FLAME FAILED TO IGNITE 
F44 --· LOCKOUT/RUNNING INTERLOCK OPENED CURING 

MAIN FLAME TRIAL 
F50 •••• FLAME FAILURE DURING RUN PERIOD 

1
1 

f54 •••• LOCKOUT/RUNNING INTERLOCK OPENED DURING
. RUN PERIOD 
I F70 ---- FALSE FLAME SIGNAL DURING STANDBY 
\ F13 •••• PRE-•GNITION INTERLOCK FAILED TO CLOSE 
! F81 -·- INTERMITTENT (Bouncing) PRE-IGNITION
l INTERLOCK
I F84 •••• INTERMITTENT 180\Jnc,ng') LOCKOUT/RUNNING
i INfERLOCK

; �:�} ' F85 • INTERMITTENT tBouncing) BURNER
F86 CONTROLLER/LIMIT 

i F87 

'. f'JO •••• PAOGAAM MO0Ul-E FAULT 
' F97 •••• SVNChRON1ZATtO� (Line frequency) FAULT 
· F99 .••• MISWIAE0 $U88ASE 0� INTERNAL FAULT
, OTHfRS-CONSUL.T SPEC. SHEET 65-0014 FOR Al.L OTHER
i CODES. 
I . ··-· �-=---------------------

For turth• tntormatlon mer to: 

ac 7000 INSTALLATlON • INSTRUCTION SHEET .... 2129. 




