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2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS

FAULT CODES 00 THRU 09 ARE FATAL
FAULTS AND ARE DETECTED DURING
INITIAL MICROPROCESSOR SELF TEST
WHICH OCCURS ONLY WHEN THE
CIRCUIT BREAKER IS CYCLED.

CYCLE POWER USING THE

CYCLE POWER USING DOES NO
VERIFY 208VAC 3PHASE AMP CIRCUIT BREAKER,
ATAMP ACINPUT. [ |  THEAMP CIRCUIT FAULT REPEAT 3 TIMES TO ENSURE
BREAKER. (CB1) REPEAT? FAULT DOES NOT REPEAT.
FAULT oot FAULT FAULT FAULT FAULT
05,07 08, 02 03 04 00
FOR FAULT FOR FAULT CODES DISCONNECT
— ] CODES 03,05,07 01, 02, 04, 08, 09, SCM CABLE.
REPLACE MICRO REPLACE
CHIP U16. MICROPROCESSOR
BOARD.

DOES
FAULT
REOCCUR?

REPLACE MICRO
PROCESSOR
BOARD.

REPLACE MICRO
PROCESSOR CHIP U16.

NOTE: WHEN REPLA(
| MICROPROCESSOR

FROM ERBTEC.

U16, REPLACE WITH
PREPROGRAMMED CHIP

CING
CHIP

TPS/RF

RECEIVED
FAULT 02?7

UNABLE TO ISOLATE AT THIS
TIME, FAULT IS AN ISOLATED
OCCURANCE.

CHECK
EXTERNAL
CABLING.

A

CONNECT
SCM CABLE AND
REVERIFY FAULT.
DOES FAULT
REOCCUR?

MEASURE 24V.
CONNECT PROBE TO
TP7 ON MICRO BOARD.

NO

NO PROBLEM
FOUND (NPF)

YES

REVERIFY
FAULT.

DOES
FAULT
REOCCUR?

00: The fault interlock is being held high. The microprocessor is stuck in
reset or the cable between the Processor Board and the Front Panel
Display Board has an open.

01: The microprocessor detects a “checksum” error. This generally indi-
cates that the address bus is faulted or the EPROM contains incorrect
data; definitely a Processor Board problem.

02: Dual port RAM apparently has failed; a Processor Board failure.

03: A/D samples generated on the Processor Board have failed; a Pro-
cessor Board failure.

04: A/D multiplexer apparently has failed. Either the Processor Board
Board has a problem, or possibly one of the 32 analog convertible sig-
nals is unusually errant.

05:A/D on—board self—test has failed; a Processor Board failure.

07: lllegal opcode trap; a Processor Board failure.

08: External interrupt high does not cause interrupt; a Processor Board
failure.

09: External interrupt low does not cause interrupt; a Processor Board
failure.

0VDC

REFER TO FAULT 21
DIAGNOSTICS FOR

— | AFAULT SEQUENCE
OF 03, 85.
MEASURE 2.5V REF AT
PIN 2 OF U44.
NO
REFER TO
FAULT 21
DIAGNOSTICS.
YES
REVERIFY
FAULT.

DOES

FAULT

REOCCUR
?

RF AMPLIFIER FAULT CODE 00 — 05, 07—09 TROUBLESHOOTING FLOWCHART

ILLUSTRATION 2—11

SYMPTOM ANALYSIS

Breaker On
Fault 00

Scope Channel 1:

10V/div
DC Coupled
10V 2ms Trigger:
: : : : External
CHECK CODE CHECK FAULT
SIGNAL AT YE IS THE 1 SIGNAL
J2209-22 ON BODY 'V'OPE J2209—-26 ON
uP MODULE. LED LIT? uP MODULE.

PULSE
SEQUENCE
LIKE ABOVE
ILL?

CHECK
CONTINUITY
FROM J2209-22
JO P2301-6.

REPLACE
uP
MODULE.

REPLACE
FRONT
PANEL

DISPLAY
BOARD.

REPAIR CABLES
OR CONNECTORS.
GO TO STEP H.

CONTINUITY
FROM J2209-26
JO P2301-7.

CHECK




2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

DOES
THE AMP

03 THEN 85
FAULT

DID
AMP 21
FAULT?

FAULT 03
WITH CYCLE AMP POWER AT
CIRCUIT BREAKER.

PLACE AMP IN STANDBY.
AT CONSOLE G—SHELL,
TYPE: 01<CR>

FAULT 21 OR 85
|

A FAULT 03 FOLLOWED BY FAULT
85 WHEN THE BREAKER IS
CYCLED IS A 24VDC FAULT.

UNPLUG RF—MONITOR

PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVA
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REV 5

PLACE AMP IN BODY MODE
OPERATE. AT CONSOLE
G-SHELL, TYPE: BODY

<CR> 03 <CR>

FOR FAULT 21 OR
85 IN OPERATE,
REFER TO FAULT

J2801. CYCLE CIRCUIT

ALSO, AN 85 FAULT AFTER
BREAKER.

STANDBY COMMAND MAY BE
24VDC RELATED.

DOES
THE AMP

03 THEN 85
FAULT

REPLACE RF
MONITOR.

UNPLUG J2502 AT
SOLID STATE
BOARD.

DOES
THE AMP

03 THEN 85
FAULT

REPLACE SOLID
STATE BOARD.

21 OR 85 IN FLOW
CHART.

TURN AMP OFF AT
CIRCUIT BREAKER AND
PERFORM THE
FOLLOWING CONTINUITY
TESTS.

03: A/D samples generated on the Processor Board have failed; a Processor Board failure.
21: +24 volt supply unacceptable; this may arise from any of the supply’s numerous
loads: Solid State Amplifier, Power Control Board, Processor Board, RF Monitor Module,
AC Switching Module, and PA Input Board.

85: Externally controlled +12 volt safety relay not powered; if the RF MON cable is correct-
ly supplying the voltage, then the Processor Board has a problem.

CHECK CONTINUITY OF K1 ON PA INPUT
BOARD. GAIN ACCESS TO PROCESSOR CAVITY.
ABOVE THE BLOWER THERE ARE TWO JACKS
FROM THE BACKSIDE OF THE IPA INPUT BOARD
LABELED 24V AND RF RELAY1. PERFORM
CONTINUITY BETWEEN BOTH OF THESE

POINTS.

IS THE
RESISTANCE

320 OHMS
+/—10% ?

REPLACE IPA
INPUT BOARD.

AT THIS POINT THE FAULT ONLY OCCURS
IN OPERATE. THE AMP SHOULD NOT BE

03 FAULTING, JUST 85 OR 21 FAULTING.
THE MOST COMMON CAUSE IS THE
FOLLOWING RELAYS. K1 ON PA INPUT
BOARD. K1 & K2 ARE BOTH ENERGIZED
IN THE RF—MONITOR, HOWEVER K1 WAS
ENERGIZED IN STANDBY SO JUST K2.

DOES
THE AMP
85 OR 21
FAULT

FOR FAULT 21 OR
85 IN OPERATE,
REFER TO FAULT
21 OR 85 IN FLOW
CHART.

HOWEVER, THE 85 FAULT COULD ALSO
BE DUE TO A FAULTY RELAY DRIVER ON
THE PROCESSOR BOARD.

YES

DISCONNECT J2210 AND PERFORM
CONTINUITY FRON PIN-12 TO
TP-3 ON THE PROCESSOR BOARD.
METER SET TO DIODE CHECK.

DOES

THE METER
READ APPROX.
REPLACE
5V AND 1.1V WITH PROCESSOR
LEADS BOARD.
REVERSED? -

REPLACE POWER
CONTROL BOARD.

WITH THE CIRCUIT BREAKER
ON, CHECK THE UNGROUNDED
SIDE OF R101 ON THE POWER
CONTROL BOARD.

EVERYTHING HAS BEEN ISOLATED
WITH THE EXCEPTION OF THE
CONTROL BOARD AND THE FLT 3 LINE

FROM THE PROCESSOR BOARD.

RF AMPLIFIER FAULT CODE 03 WITH FAULT 21 OR 85 TROUBLESHOOTING FLOWCHART

ILLUSTRATION 2—-12

TPS/RF

DIRECTION 15492

REPAIR WIRE
ORPIN.

IS THE
VOLTAGE
+5VDC?

NO

IS THE
! CHg’% PIN-7 VOLTAGE
2210. +5VDC?

REPLACE
PROCESSOR
BOARD.

SYMPTOM ANALYSIS
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2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

e F%ﬂfg EB%W NOTE: IF MOTOR FAULTS 06: Stepping motor coil is apparently open; very possibly an open in the Motor
OTHER FAULT. DURING AFT WHILE GOING TO Cavity Cable Harness or connector; less possible cause is a component mal-
O TR &3 FLOWGHARTS, - function on the Processor Board
VERIFY 208VAC 3 PHASE THRU 63 FLOWCHARTS. .
AT AMP AC INPUT.

Y

BRING THE AMP TO DOES
STANDBY USING THE FAULT
CONSOLE G—SHELL. REPEAT?

WAIT LED OFF.

IF FAULT 06, CHECK
F9 OF THE AC
SWITCHING
MODULE.

CHECK THE MOTOR COIL
RESISTANCE. DISCONNECT
J2205-2208 AND PERFORM

CONTINUITY BETWEEN PINS 5

THE FUSE
BLOWN?

TO 6 AND THEN AT PINS 8 TO 9.
REPLACE VERIFY FAULT, IF FUSE
FUSE »{ BLOWS AGAIN, CONTINUE
: FROM THIS POINT.

43 OHMS REPLACE
+/— 20%? MOTOR.
WITH CONSOLE G—SHELL
CONNECTED, READ THE CURRENT
MOTOR POSITIONS USING TABLE
3—11 OF THE PROPRIETARY
MANUAL, CODES 10—17. WRITE
THESE NUMBERS DOWN. REFER TO THE ZERO DETECTOR IS SPRING
FAULT 62 NOTE 1. LOADED. YOU WILL HAVE TO
HOLD THE MOTOR IN THE FULLY
{ COUNTERCLOCKWISE POSITION
AS THE VOLTAGE MEASUREMENT
AT CONSOLE G—SHELL TYPE: Z <CR> IS TAKEN.
NOTE: Z COMMAND IS ZERO MOTORS.
VERIFY ALL MOTORS MOVE TO | REPLACE
INTERRUPT. | MOTOR.
|

PUT THE MOTOR SHAFT FULLY

NTERCLOCKWISE (ZERO DET) AND CHECK
DID cou SoffAGE%N(uP BOOARD) AND CHEC GROUND CHECK VOLTAGE ON uP BOARD WHILE MOVING THE MOTOR FROM THE
MOTORS "\ YES P20 FOR MOTOR 1 TO DET 5V? R28, R29 FOR MOTOR 1 YE CONSOLE G—SHELL, CHECK uP U32
REACH ZERO, P20 FOR MOTOR 2. GROUND R25, R26 FOR MOTOR 2 PIN 4 FOR MOTOR 1,
THEN BIND P2206 FOR MOTOR 3. R22, R23 FOR MOTOR 3 PIN 5 FOR MOTOR 2,
uP? & P2205 FOR MOTOR 4 LED 1.25V?2 R19, R20 FOR MOTOR 4 o "::%'; "‘\"Ag;%g s
GROUND IS PIN 1, LED IS PIN 2 AND DET IS PIN 3, NO USING A SCOPE.
REPLACE
uP BOARD.
DID MOVE THE MOTOR SHAFT GROUND R oARD
MOTORS OFF OF DET (NOT FULLY TO DET.13V? REPLACE ! :
REACH ZERO, COUNTERCLOCKWISE)CH GROUND TO MOTOR
WITHOUT ECK VOLTAGES AS LED 1.25V? :
BINDING? ABOVE.
VERIFY
FAULT.

RF AMPLIFIER FAULT CODE 06 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2—-13

TPS/RF 2-15 SYMPTOM ANALYSIS



2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)
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TPS/RF

DIRECTION 15492

SYMPTOM ANALYSIS
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2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

10: Heat sink (Solid State Amplifier) monitor temperature apparently too hot or cold (very
FAULT 10 unlikely); probably a failed thermistor or loose screw next to thermistor; perhaps a cable
problem or Processor Board A/D problem.

DOES
FAULT10
OCCUR WHEN
THE AMP IS
ACTIVE?

TIGHTEN SCREW NEXT TO
YES THERMISTOR (RTI) AND CYCLE
CIRCUIT BREAKER. (CB1)

IS SOLID
STATE AMP
PLUGGED
IN?

YES ‘ NO

PLUG IN SOLID STATE AMP AND
CYCLE CIRCUIT BREAKER. (CB1)

CYCLE CIRCUIT BREAKER
SEVERAL TIMES TO
ENSURE FAULT10 IS FIXED.

DOES F10
REOCCUR?

REPAIR CABLES
AS NEEDED.

T FAIL

NO | CHECKCABLING | npF
FROM SS AMP TO
MICRO BD.

IS
HEAT SINK
MON. VOLTAGE
WITHIN 2.5V
+-1.5V?

MEASURE HEAT SINK
MON. VOLTAGE.
CONNECT PROBE TO PIN
14 OF P2211 ON THE
MICROPROCESSOR
MODULE. SEEILL. 1-14.

REPLACE SOLID
STATE AMP.

IS THE
co?\wéggg/re By A/D CONVERTED REPLACE
OLERSON & VOLTAGE THE SAME MICRO

N AS WHAT WAS BOARD.
ROS. (5V=255) MEASURED?

RF AMPLIFIER FAULT CODE 10 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2—-15

TPS/RF 2-17 SYMPTOM ANALYSIS
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2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

| FAULT 11 |

11:SCM (IPG) cable interlock invalid; either the strobe width is too wide, the cable is open,
the strobe signal is high impedance, or most likely, the Processor Board has a problem.

| | SCM MUST BE
STOP CONNECTED TO
RF AMP.

DOES
FAULT11
OCCUR WHEN
THE AMP IS IN
OPERATE,

INCORRECT RF AMP POWER
OUT. SEE EFB CALIBRATION.
(DIR. 15401, TPS/RF: SETUP &

CAL., SEC. 3)

i

EXCESSIVE PA GRID | MAY

INDUCE A FAULT 11 IN THE

A/D CIRCUITRY. REFER TO
FAULT 77 DIAGNOSTICS.

TPS/RF

|
|
SCOPE SCM SIGNAL LINES THRU
CIRCUIT PATHS ON MICROPROCESSOR
BOARD FOR DIGITAL PULSES. REFER TO

DOES
FAULT11
OCCUR WHEN

CHECK PINS ON SCM

YES CONNECTOR AND

THE AMP IS V%ﬂg{gégﬁ#ﬁbﬁg“‘ MICRO BOARD SCHEMATICS, ERBTEC
NOT IN 3LE CONTIN SERVICE MANUAL #86—-013—0502

OPERATEY,

REVERIFY \_yes | repLacE

FAULT 11. MICRO
DOES FAULT BOARD
REOCCUR? '

NO

CYCLE

POWER FAULT DOES NOT
PLUG IN USING CB1. REOCCUR. THE FAULT IS
SCM CABLE. DOES FAULT FIXED OR IS UNABLE TO BE
REOCCUR? ISOLATED AT THIS TIME.

REVERIFY
FAULT 11.
DOES FAULT
REOCCUR?

CONTACT
REGION
SUPPORT
RF AMPLIFIER FAULT CODE 11 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2-16
2-18 SYMPTOM ANALYSIS
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2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

DISCONNECT AMP FROM
FAULT | 1 SIGNA. VERIFY 208VAC 3
12 PHASE AT AMP AC INPUT.
TURN
POWER OFF REPLACE TURN POWER OFF
'AT CIRCUIT BREAKER BLOWN FUSE. FAIL AT CIRCUIT
ON AMP. CHECK FUSES BRING AMP TO BREAKER AND
AT AC SWITCHING STANDBY. DO DISCONNECT P2101.
MODULE F10, FUSES STILL
F11, F12. BLOW?
PERFORM BRING(l)
VISUAL AMP T
H,Eg\'&/ch{E FAIL INSPECTION OF OPERATE OR
CONTROL POWER CONTROL CONDITION THAT
MODULE BOARD. CHECK C48 FAULT OCCURED.
: FOR DENTS OR DOES AMP 12
DAMAGE. FAULT?

MONITOR 110VDC, VERIFY EACH
PHASE. PINS 4, 7, AND 10 OF P2101. g'-ACE A'gP IN
NOTE: MONITOR PRIOR TO AMP PERAT' SNA'-
FAULTING, RELAY K1 & K2 CAN BE TATUS.

HEARD FROM AC SWITCHING
MODULE.

MONITOR D28, D27, D29
ANODE SIDE TO GROUND
ON POWER CONTROL

ALL
THREE
SHOULD BE THE
SAME, APPROX.

PASS

VOLTAGE PRIOR TO AMP FAULTING. 5408\)}()3
SEEN ON EACH ’
PHASE SHOULD BE ’

102VAC THEN JUMP TO
110VAC. 102VAC IS K1
CLOSING AND 110VAC
IS K2 CLOSING. NOTE:
PHASE B SHOULD

AT CONSOLE
G—-SHELL PLACE
AMP IN STANDBY.

TYPE: of.

VERIFY CONTINUITY

BE 110VAC AT
START.

FAIL
PHASE B EITHER PHASE A OR C DOES | BOTH PHASE
e NOT JUMP TO 110VAC BUT | A AND C ARE
: NOT BOTH MISSING. MISSING.
l FAIL FAIL
REPLACE AC
SWITCHING
MODULE. MEASURE
K1 COIL, PIN 10
AL TO PIN 9 OF J2102,

REPLACE AC

APPROX. 420 OHMS.
SWITCHING MODULE.

NOTE: SHORTED
COILS WILL DAMAGE

TPS/RF

PASS

PASS
OF LOW VOLTAG E

TRANSFORMER.
NOTE 1.

IF K2 WAS
DEFECTIVE, THE AMP
WOULD 16 FAULT.

THE FOLLOWING
PINS OF P2101. PINS 4, 7,
10 TO GROUND SHOULD
BE OPEN AND
6.7 — 7.0 OHMS

REACH 110VDC AT
120 VAC LINE? NOTE:
VOLTAGE WILL DROP
WHEN THE AMP

DC
CHECK

TO EACH
OTHER.

DC
CHECK THE
FOLLOWING PINS
OF P2101. PIN 6
TOPIN9 = 120
OHMS

12: +100v supply unacceptable; problem could be on the Power Control Board, the Low Voltage Transformer, an
AC Switching Module fuse or relay, a bad cable, oracomponent failure causing excessive loading (including tubes).

DC
CHECK

PIN5TOP
8 =330

THE FOLLOWING
PINSOF P2101.

IN

UNPLUG FANS AND DC CHECK
AND REPLACE FAULTY FAN.

CHECK
CONNECTORS
TO ALL FANS
FOR DAMAGED
WIRES OR
PINS.

PERFORM CONTINUITY CHECK OF
THE LOW VOLTAGE TRANSFORMER.

PASS

FAULTS.

NOTE 1
‘ PASS
DOES
VOLTAGE THE FOLLOWING LOADS

COME OFF THE 110V SUPPLY:
48VDC, HEATER CURRENT,
PA CATHODE BIAS ALSO THE
FANS AND BLOWER ARE OFF
THE 100VDC START RELAY.

!

REPAIR PINS
OR WIRE

CONNECTORS PASS!
TO BLOWER FOR 'EIE_POLVCSFE
DAMAGED
WIRES OR
PINS.
REFER TO 88 FAULT NO AME’(DSESS1 YES
CODE FLOW CHART. a0

BLOWN FUSES

MONITOR FB11
ON POWER
CONTROL BOARD.
TYPE: 01 <CR>

FANS AND BLOWER. FIRST
OFF, BOTH ARE FUSED
SEPARATELY FROM 110VDC.

3>

TURN OFF POWER
AT AMP CIRCUIT
BREAKER.

CHECK
F4, F5,
(BLOWER,) F7,
F8, (FANS)

GOOD

VERIFY
CONTINUITY

CHECK
CONTINUITY

VERIFY

RECONNECT 24VDC AT
J2102, BRING PIN 10 OF

AMP TO J2102.
STANDBY “01”

VERIFY CONTINUITY FROM PIN
10 OF J2102 TO PIN 21 OF J2210.

FAIL

MONITOR PIN 9 OF J2102.

VERIFY
CONTROL SIGNAL,

TYPE: o1 <CR> METER
SHOULD CHANGE
FROM 24VDC
TO .9VDC.

VERIFY
WIRE AND

PIN 21 OF
P2210.

PINS FROM PIN 9
OF P2102 TO

PASS
OF PINS 4, 7, AND OF PINS 4,5, 6 REPLACE POWER
10 OF LOW VOLTAGE, OF LOW VOLTAGE CONTROL BOARD.
TRANSFORMER. TRANSFORMER
NOTE 1 TO 6, 3,2 OF
REPAIR PINS FAIL
OR WIRES.
REPLACE AC
SWITCHING MODULE.
REPLACE
PASS PROCESSOR BOARD. NO

BRING AMP TO STANDBY
TYPE : o1 <CR>

[}

REMOVE F4, F5, F7, F8.

INSTALL F4, F5, F7, F8 le
I
PA
CATHODE:
UNPLUG J2404 FAIL

AND CHECK PIN 8 TO
GROUND. SHOULD BE
OPEN CIRCUIT OR
IN THE MEGA
OHMS.

MONITOR TP—6 ON POWER

CONTROL BOARD. DOES THE
VOLTAGE REFLECT 100V SUPPLY.

l YES

REFER TO FAULT 57

FOR
50 FAULTS
ONLY. MONITOR

HEATER CURRENT: IF THE HEATER
CURRENT WAS UNACCEPTABLE,
AMP WOULD 52, 53 FAULT. NOTE:
IF AT ANY TIME A 52 OR 53 FAULT
IS OBSERVED REFER TO 52, 53
FLOW CHART.

THE HEATER CURRENT
AT TP2 AND TP3 OF POWER

MONITOR PRIOR TO AMP 50
FAULTING, THE VOLTAGE
SHOULD BE AROUND 0VDC
INDICATING THE HEATER

REPAIR WIRE

ORPIN.

RETEST FOR
FAULT

RF AMPLIFIER FAULT CODE 12 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2—-17

SYMPTOM

ANALYSIS

IS NOT BEING
ENABLED.

NOTE 1

TURN AMP OFF AT THE CIRCUIT BREAKER.
DISCONNECT LOW VOLTAGE TRANSFORMER.
PERFORM THE FOLLOWING CONTINUITY CHECKS:
1. CHECKPINS 1, 2,3 TO EACH OTHER. SHOULD
READ 6.8 — 7.1 OHMS.

2. CHECKPINS 4, 5, 6 TO EACH OTHER. SHOULD
READ 1.4 — 1.7 OHMS.

3. CHECKPINS 1,2,3TO 4,5, 6. SHOULD READ
OPEN.

4. CHECKPINS 1, 2,3, 4,5,6 TO GROUND (PIN-7).
SHOULD READ OPEN.

IF ANY STEPS FAIL, REPLACE LOW VOLTAGE
TRANSFORMER.

CHECK 48V CAP FOR
LEAKAGE OR DAMAGE.

CHECK THE PRESSURE
RELIEF VALVE, REPLACE IF
ANY PRESSURE HAS BUILT

REPLACE SOLID
STATE BOARD.

UP WITHIN THE CAP.

[}

VERIFY CONTINUITY FROM
J2503 PIN 1 & PIN 2 TO 48V
CAP AND FROM 48V CAP
TO PIN 3 & 2 OF J2502

CONTROL BOARD. TYPE: o1 <CR>.

DOES
AMP 50, 51,
12 FAULT?

48VDC: TURN OFF AMP
AT CIRCUIT BREAKER.
UNPLUG P2502 AND
TYPE: 01 <CR>




2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

TEST A/D. INSERT A
KNOWN VOLTAGE AT
100VDC MONITOR. JUMPER
2.5V REF FROM U44-2 TO
U46—4.

Y

READ A/D AT CONSOLE
G-SHELL. TYPE: ROF
<CR>

APPROX. 7F (HEX)
?

AMP TO CONDITION
OF FAULT AND CHECK
OTHER INPUT PINS OF
U46. DO ANY INPUTS
SPIKE ABOVE
5VDC?

PASS

CHECK
THE GATE OF
QLL ON POWER CONTROL
BOARD. MONITOR BEFORE
AMP FAULTS. THE VOLTAGE
SHOULD BE A LOGIC
HIGH 5VDC.

CHECK

PIN 3 OF J2401

INVESTIGATE HIGH INPUT
VOLTAGE AT APPROPRIATE
FLOWCHART FOR SIGNAL.

REPLACE POWER PRIOR TO AMP
CONTROL BOARD. FAULTING. SHOULD
BE LOGIC
LOW.
REPLACE
PROCESSOR
BOARD.
CHECK
CONTINUITY OF
R%DF/: 'VF\‘”E',?S PIN 3 FROM J2401 TO
PIN 21 OF PIN
J2209.

Y

REPLACE POWER

CONTROL BOARD.

DC CHECK
Q12 ON POWER
CONTROL
BOARD.

REPLACE
PROCESSOR
BOARD.

VERIFY
CABLES FROM
P2402 TO LOW
VOLTAGE
TRANSFORMER
AND TO AC
SWITCHING
MODULE.

PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

DC
CHECK THE
FOLLOWING PINS OF
P2101. PINS 4
TOPIN7
SHOULD ALL
BE OPEN.

DC
CHECK THE
FOLLOWING PINS OF
P2101. PINS

8,9,10,7,6,5,4 TO

GROUNDSHOULD
ALL BE
OPEN.

DC
CHECK THE
FOLLOWING PINS OF

REPAIR PINS
OR WIRE

P2101. PINS 8,9,10,TO
7,6,5,4 ALL SHOULD
ALL BE
OPEN.

VERIFY LOW
VOLTAGE
TRANSFORMER
NOTE 1

REPLACE AC
SWITCHING
MODULE.

FAIL | REPLACE LOW

DC CHECK LOW

VOLTAGE VOLTAGE
TRANSFORMER TRANSFORMER
NOTE 1
CHECK CONTINUITY FROM
LOW VOLTAGE TRANSFORMER
TO POWER CONTROL BOARD.
PINS 4, 5, 6 OF LVT
CONNECTOR TO D26, D27,
D28.
DO
F;'f,a'}%ﬂf,ﬁ: YES(  FUSES STILL NO
MODULE. BLOW?

REPLACE POWER
CONTROL BOARD.

RF AMPLIFIER FAULT CODE 12 TROUBLESHOOTING FLOWCHART

ILLUSTRATION 2—-17 (continued)

TPS/RF

DIRECTION 15492

SYMPTOM ANALYSIS
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2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)
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0.000

TPS/RF

IPA high voltage at Processor Board. Body mode. 73.0 dBm
Voltage (V) vs. time (ms), Limits indicate Fault 13

High Voltage Power On Sequence (3.0 kV detector) at Processor Board.
Voltage (V) vs. time (sec), Limits indicate Faults 13.
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2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FAULT 13
WITH FAULT 17
EPROM REV 2.2 HAS NO VERIFY 208 VAC 3
LOWER LIMITFOR 3/6KV ~ — — — PHASE AT AMP AC
SUPPLY MONITOR. INPUT.

Y

CYCLE POWER USING
THE AMP CIRCUIT
BREAKER.

v

BRING THE AMP TO
STANDBY USING THE

CONSOLE G—SHELL. WAIT
LED QEE

OTHER
FAULT

DOES
FAULT
REPEAT?

FOLLOW FLOW CHART
FOR THE FAULT THAT
OCCURS FIRST.

* cause. Most likely a HV Rectifier/Filter Board problem.

INVESTIGATE POSSIBLE
CAUSES OF AC INPUT
VOLTAGE VARIATIONS

EXTERNAL TO THE AMP.

DOES
FAULT
REPEAT

PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

13: +3KV supply unacceptable; failure could be on the High Voltage Rectifier/Filter Board (bad capacitors, diode
etc.), the 4.5KVA HV Transformer (unlikely), or possibly a bad IPA tube or 7.5 KV capacitor drawing excessive current.
17: +6KV supply unacceptable is identical to the +3KV supply unacceptable except for the PA tube being a possible

DIRECTION 15492

DID
THE AMP
17 FAULT
AT ANY
TIME?

YES

PLACE AMP IN OPERATE BODY MODE
WITH 16KW INTO LOAD. OR INCREASE
THE OUTPUT POWER UNTIL THE AMP
FAULTS THEN BRING INTO OPERATE
WITH POWER LEVEL JUST UNDER
WHAT IT FAULTED AT THE FIRST TIME.

BRING AMP TO OPERATE
AND MEASURE HV RIPPLE
ON 3KV/6KV LINE.

—|

REV 2.3
EPROM

ONLY

SCOPE PIN 15 OF J2209.
(BKV PIN—7) SCOPE SET
TO 1 V/DIV AC
COUPLED.

CHECK 3KV/6KV MONITOR LINES.MONITOR
WITH SCOPE 3KV=PIN-15, 6BKV=PIN—-7 OF
J—2209. VOLTAGE WILL START AT 0VDC ,
THEN AS SOON AS THE HV START RELAY IS
CLOSED, THE VOLTAGE WILL INCREASE TO
AROUND 4.5 VDC.

IS THE
VOLTAGE

WITHIN 3.0

TO 4.7VDC

YES NO

THE CODE FOR 17 FAULTS MEASURES THE
6KV AND 100VDC AND TAKES A RATIO OF
6KV/100V TO GENERATE FAULTS. IF THE
100VDC WAS TOO HIGH IT MAY GENERATE A
17 FAULT OR A 12 FAULT. MEASURE THE
100VDC AT FB11 ON POWER CONTROL

BOARD.

IS

120VAC?

JUST
BEFORE AMP
FAULTED?

FOR 17 FAULTS
AND REV 2.3,
GO TOB.

INSERT A KNOWN

TEST A/D ON uP VOLTAGE AT 3KV/6KV

MODULE. AMP OFF

MONITOR.AT THE

! MONITOR. JUMPER 2.5V
REF. FROM U44—2 TO
RP13—11 (6KV RP13—15)

MODE, CIRCUIT
BREAKER ON.

CONSOLE G—SHELL
: TYPER11 <CR>
FOR 6KV R19 <CR>.

READ 3KV/6KV

APPROX
7F (HEX)
REPEAT
SEVERAL
TIMES.

REPLACE UP
MODULE

REPAIR CABLES OR

CONNECTORS AS NEEDED.

RETEST FOR FAULT.

DISCHARGE
HV SUPPLY. TEST

FILTER MODULE. 3KV:

P2209-15 TO P2701-5.

6KV: P2209-7
TO P2701-7.

BRING
AMP TO
STANDBY. CHECK

USING A SCOPE.DO
ANY INPUTS
SPIKE
ABOVE
5VDC?

CONTINUITY BETWEEN
UP AND THE HV RECTIFIER/

OTHER INPUTS OF U45

INVESTIGATE HIGH
VOLTAGE ON
ASSOCIATED PIN.

PASS

IS

RIPPLE
LESS THAN
.6VPK—PK?

REPLACE HV REC

BOARD.

MONITOR 3KV
PIN—15 J2209, 6KV
PIN-7.

100VDC=110
VDC +/- 2V
WITH LINE

VOLTAGE AT

REFER TO 12 FAULT
FLOW CHART.

IS THE
VOLTAGE
WITHIN

3.0 -47
VDC?

O

AT THIS POINT IF FAULT

MOST LIKELY PROBLEM
IS THE AC SWITCHING
MOD HV RUN RELAY.

OCCURS IN OPERATE, THE

—>1 RELAY OR CONTROL SIGNAL
MUST BE INTERMITTENT OR

THE AMP WOULD NOT REACH

STANDBY.

PLACE AMP IN STANDBY.
MONITOR THE RELAY
CONTROL SIGNAL AT PIN-6
OF P2102 TO GROUND.

FAIL

MEASURE SSW1 & SSW2 CONTROL
DIODE WITH AMP OFF AT CIRCUIT
BREAKER AND METER SET TO DIODE
TEST. MEASURE PIN-5 TO PIN-6 OF
P2102 WITH J2102 UNPLUGGED.VOLTAGE
DROP SHOULD BE AROUND .7V. THEN
REVERSE THE TEST LEADS. THE METER
SHOULD READ 1.4V.

DC CHECK 3KV: R18—R26,
C27. 6KV: R27—R43, C28 ON
HV RECTIFIER FILTER BOARD.

* PASS

REPLACE PROCESSOR BOARD.

IS THE
SIGNAL A
STEADY STATE
AROUND .9VDC. FOR
FAULTS THAT HAPPEN
BEFORE STANDBY,
DOES THE LEVEL
CHANGE
FROM 24VDC
TO .9VDC?

MONITOR PINS 1 & 3 OF
P2101 WITH AMP IN STANDBY
OR ON WAY TO STANDBY.

IS THE
SIGNAL A
STEADY STATE
AROUND 120VAC?
DEPENDENT ON LINE
VOLTAGE FOR STANDBY FAULTS,

THE VOLTAGE WILL START AT OVAC
THEN, WHEN THE HV RUN RELAY CLOSES,
JUMP TO 50—-60 VAC THEN INCREASE
IN A LINEAR MANNER TO AROUND

100VAC, THEN WHEN THE
RUN RELAY CLOSES,
JUMP TO
120VAC.,

RF AMPLIFIER FAULT CODE 13 WITH FAULT 17 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2—-19

TPS/RF

SOLID STATE RELAY IS
»| DEFECTIVE. REPLACE AC
— SWITCHING MODULE.

YES

SYMPTOM ANALYSIS



SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
PROPRIETARY TO GENERAL ELECTRIC COMPANY SUBSYSTEM TROUBLESHOOTING GUIDE
DIRECTION 15492

REV 5

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

14:|PAtube heater current unacceptable; mostlikely a bad IPA tube or Power Control

FAULT 14
Board circuit. Also cabling including feed—thru capacitor is highly suspect.
DISCONNECT AMP VERIFY 208 VAC BRING THE AMP TO
| VERIFY FAULT. I—- FROM SIGNA AND > 3PHASEAT |-»  STANDBY USING THE
HOOK UP CONSOLE AMP AC INPUT. CONSOLE G—SHELL. WAIT
[) G—SHELL. LED OFE AT

DUPLICATE
AMP STATUS
WHEN THE FAULT
OCCURED.

FOLLOW FLOW CHART
FOR THE FAULT THAT
OCCURS FIRST.

FAULT 14
A
DOES
MEASURE HEATER VOLTAGE AT CONNECT DVM + TO TP4 AND TP8 BRING AMP VOLTAGE POWER AT AMP T%HIGE%JES CE PO
THE POWER CONTROL BOARD. |—p| (GND) OF POWER CONTROL L »f 70 sTANDBY, REACH 15VDC CIRCUIT Lo 'ON POWER GROUNDED? REPLACE POWER
TURN AMP OFF AT AMP CIRCUIT BOARD. HEATER VOLTAGE TYPE : OF BEFORE BREAKER BONTROL CONTROL MODULE.
BREAKER. UNPLUG J2404. SHOULD COME UR, THEN AMP FAULT? : BOARD
WILL FAULT, IGNORE FAULT.

CHECK CONTINUITY FROM
POWER CONTROL MODULE
TEST FOR HEATER ENABLE ON THE P2407-3 TO UPROC

/\ NO

5V?

POWER CONTROL BOARD.P2401 PIN 3. o e ToE
YES

CONNECT P2404 AMP TO STBY “01 P2401 -3 IS NOT
GROUNDED.

TURN

AMP OFF.
TEST REMOVE uP
REPAIRED CONTINUITY CAVITY COVER. UNPLUG CHECK JUNCTION
FROM P2404 PINS OPEN/ P2404 ON CONTROL BOARD. OF R30 AND Q12.
REPAIR HARNESS SHORT 6 AND PIN 9 TO BULKHEAD REMOVE VTAC SIDE COVER. CHECK CONNECTIONS TO SHORT /~ MEASURE IPA TUBE HEATER COIL (TOP OF R30)
AND CONNECTORS FEEDTHRU CAPS IPA HEATER DISCHARGE 3 AND 6KV SUPPLIES AT |<— THE TUBE SOCKET ON PIN 6 (+) TOPIN 9 (-) COLD NO
AS NEEDEED. + AND IPA HEATER-. IS THE TUBE COOLING FINS. THE IPA INPUT BOARD. RESISTANCE = 1.5 OHMS REPAIR AND RETEST
EITHER PIN SHORTED +/ - .3.IF THE TUBE AS NECESSARY.
FEEDTHRU TO THE HAS BEEN ON THE
CAP GROUND? COIL, RESISTANCE REPLACE POWER | MO
SHORTED TO CAN BE CONTROL BOARD.
GROUND HIGHER. + YES
YES
CHECK CHECK uPROC P2209-21
JUNCTION OF
R105 AND VR2.
CLPA (TOP OF R105) “
TO |TPEAS LlE_E'Il:\EDRJr. REPLACE uPROC BOARD
B OPEN /' MEASURE CONTINUITY REPLACE POWER
TO W3A ON THE IPA CONTROL BOARD YES
INPUT BOARD ’
TUBE °
SOCKET.
CHECK
FAIL CONTINUITY PASS TEST A/D : INSERT A
REPAIR PIN AND PINS FROM KNOWN VOLTAGE. JUMPER
REMOVE OR WIRE. PIN —20 OF J2209 2.5VDC REF FROM U44-2
REPEAT IPA TUBE AND TO PIN-8 OF TO PIN—20 OF J2209.
LAST STEP FOR CHECK HEATER COIL J2401.
REPLACE IPA OPEN _ AT PINS 5 AND 6. SEE SHEET +
IPA HEATER— TO REPLACE IPA TUBE
INPUT BOARD. 1 OF 86—013—-2605 IPA TUBE .
W3B ON IPA INPUT SOGKET SCLEMATIC READ IPA HEATER
BOARD TUBE : MONITOR. TYPE : R12
SOCKET. (RESISTANCE
APPROX.
1.4 OHMS)
YES
REPLACE FAIL o F(’Eg)g REPLACE POWER
PROCESSOR | 4BITS CONTROL BOARD.
BOARD. i

TUBE
SOCKET
DAMAGED?

RF AMPLIFIER FAULT CODE 14 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2-20

TPS/RF 2-28 SYMPTOM ANALYSIS



SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
PROPRIETARY TO GENERAL ELECTRIC COMPANY SUBSYSTEM TROUBLESHOOTING GUIDE

Blank DIRECTION 15492

TPS/RF 2-24 SYMPTOM ANALYSIS



SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
PROPRIETARY TO GENERAL ELECTRIC COMPANY SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5 DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

—5.0 V rail detector at Processor board. Limits indicate Fault 15
Voltage (V) vs. time (ms)
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—5.0 V rail detector at Processor board.
Voltage (V) vs, time (ms), Scope AC coupled
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RF AMPLIFIER FAULT CODE 15 SIGNALS
ILLUSTRATION 2-21

TPS/RF 2-25 SYMPTOM ANALYSIS



2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FAULT 15

VERIFY 208 VAC
3 PHASE AT
AMP AC INPUT.

—

BRING THE AMP TO STANDBY
USING THE CONSOLE
G—SHELL. WAIT LED OFF.

FOLLOW
FLOW CHART
FOR OTHER
FAULT.

CHECK FOR VISIBLE DAMAGE ON THE uP
BOARD ON THE LEFT HAND SIDE, SOLID
STATE BOARD AROUND P2502 AND P2402
OF THE POWER CONTROL BOARD.

VISUAL

DAMAGE?

PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T

SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

15: —5 volt supply unacceptable; most likely on the Processor Board. Possibly a bad
op—amp on one of the other boards which uses the —5 volt supply.

YES

REPLACE DAMAGED BOARD. CHECK OTHER BOARDS
WITH OHMETER: uP TP9 TO GROUND, SOLID STATE
P2502—7 TO GROUND AND POWER CONTROL J2402—-4
TO GROUND SHOULD BE OPEN. THE PROCESSOR
CAVITY HARNESS J2211-23 TO J2502—7 AND
J2210-24 TO J2402—4 SHOULD HAVE CONTINUITY.

TURN OFF AMP CIRCUIT BREAKER. UNPLUG
THE SOLID STATE BOARD P2502 AND TURN
POWER ON TO AMP. IGNORE THE FAULT 10.

CHECK TP9 ON THE uP BOARD FOR —5V.

NO

YES REPLACE SOLID

STATE BOARD.

TURN POWER OFF. DISCONNECT HARNESS
FROM THE POWER CONTROL BOARD J2402.
TURN POWER BACK ON, DISREGARD ANY
DISPLAYED FAULTS AND AGAIN CHECK FOR
—5V AT TP9 ON THE uP BOARD.

YES _| REPLACE POWER

CONTROL BOARD.

TURN POWER OFF. DISCONNECT HARNESS
AT P2210 OF THE uP BOARD. TURN POWER
OFF AND DISREGARD ANY DISPLAYED
FAULTS. CHECK FOR -5V AT TP9 OF THE uP
BOARD.

YES

YEs | CHECKHARNESS FOR
-5V OK? CONTINUITY FROM
J2210-24TO
GROUND.
NO
TURN POWER OFF. DISCONNECT
HARNESS AT P2211 OF THE uP
BOARD. TURN POWER BACK ON AND
AGAIN CHECK TP9 OF THE uP BOARD.
NO
REPLAGE uP
BOARD.

REVERIFY
PROBLEM.

CHECK HARNESS FOR YES LOOK FOR BROKEN CONNECTORS,

CONTINUITY FROM CONTINUITY? BROKEN PINS, BROKEN
J2211-23 TO INSULATION OR PINCHED WIRES.
GROUND.

VISUAL
DAMAGE?

NO

DIRECTION 15492

REPAIR HARNESS IF
POSSIBLE. REPLACE
HARNESS IF NOT.

CHECK CONTINUITY FROM P2210—24
TO J2402—4 (POWER CONTROL
BOARD) OR CHECK CONTINUITY FROM
J2211-23 TO J2502—7 (SS BOARD).

YES

RESEAT THE
CONNECTOR AND
REVERIFY FAULT.

RF AMPLIFIER FAULT CODE 15 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2-22

TPS/RF

SYMPTOM ANALYSIS



SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
PROPRIETARY TO GENERAL ELECTRIC COMPANY SUBSYSTEM TROUBLESHOOTING GUIDE

Blank DIRECTION 15492

TPS/RF 2-27 SYMPTOM ANALYSIS



2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FAULT 16

THE FE. WILL START TO ISOLATE
THE PROBLEM AT THIS TIME, THIS
WILL RESULT IN THE AMPLIFIER
FAULTING PERIODICALLY, YOU
WILL NEED TO CLEAR THE FAULT
BEFORE CONTINUING. ALL
AMPLIFIER COMMUNICATIONS
SHOULD BE MADE AT THE
CONSOLE G—SHELL WITH THE
AMPLIFIER DISCONNECTED FROM
SIGNA

16: +48 volt supply unacceptable; most likely a bad FET circuit on the Solid State Amplifier

Board; possibly a bad Power Control Board circuit or cabling problem.

OPEN/SHORT CHECK OF U30

ON THE MICRO PROCESSOR

BOARD IS RECOMMENDED IF
COIL RESISTANCE IS LOW.

REPLACE THE AC
SWITCHING MODULE

PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T

SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

RIPPLE
VOLTAGE?

REPLACE POWER
CONTROL BOARD

RECONNECT P2403 AND
MONITOR THE AC RIPPLE
VOLTAGE WITH THE AC AMPLIFIER

REPLACE SOLID
STATE BOARD

MAKE THE FOLLOWING
DOES CONTINUITY CHECK OF THE
FAULT DOES 100V RUN RELAY IN THE AC
OCCUR WHILE DISCONNECT P2403 ISSUE AMPLIFIER \\YES SWITCHING MODULE. colL
THE AMPLIFIER IS FROM THE POWER |—»| STANDBY FAULT IN DISCONNECT J2102, DVM RESISTANCE
IN STANDBY CONTROL BOARD. COMMAND. STANDBY? FROM PIN 8 TO PIN 10 AT THE OK?
AC SWITCHING MODULE COIL.
CIOL RESISTANCE SHOULD BE
475 OHMS +/— 10%
VISUAL INSPECTION OF THE PRV ON THE 48V TBE&%'\IB'\:EOCII ﬁ#ﬁ é\'\/l’a
DI NNECT P2403 FROM THE BUSS CAPACITOR PN. 125—-4125. YOU CAN TELL )
POSV(\igF{ CO%ITHOLOgOAI(R)D, AND IF THE CAPACITOR IS DAMAGED OR STRESSED MEASURE VOLTAGE AT
MONITOR THE AC RIPPLE IF THE PRV EXTENDS MORE THAN AN EIGHTH P2210 PIN 12 AND PIN 17.

VOLTAGE ON THE 48V BUS LINE INCH PAST THE TOP OF THE CAPACITOR.
AT TP1 OF THE POWER CONTROL

BOARD, WITH THE AMPLIFIER IN

STANDBY. THERE SHOULD BE NO s

AC RIPPLE VOLTAGE. REPLACE MICRO voLmaae
REPLACE 48V CAPACITOR PROGESSOR BOARD 24VDC?
BUS OK?
CAPACITOR

MEASURE
VOLTAGE AT P2102
PIN 8 AND PIN 10.

IN OPERATE. WITH A MAXIMUM
LOAD, THIS RIPPLE VOLTAGE
SHOULD NOT EXCEED 1.2 VPP,

REPLACE POWER
CONTROL BOARD

REPLACE THE MICRO PROCESSOR BOARD.

REPAIR 1S
CONTINUITY VOLTAGE
REPLACE POWER PROBLEM. 24VDC?
CONTROL BOARD
ISSUE
CHECK THE 48V MONITORAT THE | ves / poes CONNECT A DVM TO TP1 STANDBY

UNGROUNDED SIDE OF R9 ON VOLTAGE ON THE POWER COMMAND,
THE POWER CONTROL BOARD IBVDG? CONTROL BOARD AND DOES PIN 8
WHILE GOING TO STANDBY. ‘ ISSUE STANDBY OF J2102 =

COMMAND. 0VDC?

IS YES PERFORM CONTINUITY
VOLTAGE CHECK FROM P2209 PIN
REPLACE MICRO

2.5VDC? 11 TO P2401 PIN 1. PROCESSOR

BOARD

THERE IS A PROBLEM WITH THE 48V MONITOR A/D
CONVERTER, TO CONFIRM THIS, CHECK THE 48V MONITOR, AD | YES
CONVERTER ON THE MICRO PROCESSOR BOARD BY ISSUING NO_| REPAIR CONTINUITY
THE STANDBY COMMAND (01) AND TYPING R17 SEVERAL PROBLEM.
TIMES. MAKE THE CONVERSION FOUND IN SEC. 2—7—11.

48V rail monitor at Processor Board. Body mode. 73.0 dBm
Voltage (V) vs. time (ms), Limits indicate Fault 16

DIRECTION 15492
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PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

5.000

High Voltage Power On Sequence (6.0 kV detector) at Processor Board.

Voltage (V) vs. time (sec), Limits indicate Faults 17.
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RF AMPLIFIER FAULT CODE 17 SIGNALS
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PA High Voltage (6.0kV) at Processor Board. Body mode. 73.0 dBm

Voltage (V) vs. time (ms), Limit indicates Fault 17
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2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FAULT 17
WITH FAULT 13

'

VERIFY 208 VAC 3
PHASE AT AMP AC
INPUT.

Y

CYCLE POWER USING
THE AMP CIRCUIT
BREAKER.

v

BRING THE AMP TO STANDBY
USING THE CONSOLE
G—SHELL. WAIT LED OFF.

EPROM REV 2.2 HAS NO
LOWER LIMITFOR 3/6KV
SUPPLY MONITOR.

OTHER
FAULT

FOLLOW FLOW CHART
FOR THE FAULT THAT
OCCURS FIRST.

DOES
FAULT
REPEAT?

PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

17: +6KV supply unacceptable is identical to the +3KV supply unacceptable except for the PA tube being a possible cause. Most likely a HV Rectifier/Filter Board problem.
13: +3KV supply unacceptable; failure could be on the High Voltage Rectifier/Filter Board (bad capacitors, diode etc.), the 4.5KVA HV Transformer (unlikely), or possibly
a bad IPA tube or 7.5 KV capacitor drawing excessive current.

INVESTIGATE POSSIBLE
CAUSES OF AC INPUT
VOLTAGE VARIATIONS

EXTERNAL TO THE AMP.

DOES
FAULT
REPEAT

PLACE AMP IN OPERATE BODY MODE
WITH 16KW INTO LOAD. OR
INCREASE THE OUTPUT POWER
UNTIL THE AMP FAULTS THEN BRING
INTO OPERATE WITH POWER LEVEL
JUST UNDER WHAT IT FAULTED AT
THE FIRST TIME.

CHECK 3KV/6KV MONITOR LINES.MONITOR
WITH SCOPE 3KV=PIN-15, 6BKV=PIN—-7 OF
J—2209. VOLTAGE WILL START AT 0VDC ,
THEN AS SOON AS THE HV START RELAY IS
CLOSED, THE VOLTAGE WILL INCREASE TO
AROUND 4.5 VDC.

IS THE
VOLTAGE
WITHIN 3.0

THE AMP
17 FAULT
AT ANY

DIRECTION 15492

BRING AMP TO OPERATE
AND MEASURE HV RIPPLE
ON 3KV/6KV LINE.

—|

SCOPE PIN 15 OF J2209.
(BKV PIN—7) SCOPE SET
TO 1 V/DIV AC
COUPLED.

IS

RIPPLE
LESS THAN
.6VPK—PK?

REPLACE HV REC

BOARD.

DID

TIME?

YES (REV 2.3 EPROM ONLY)

THE CODE FOR 17 FAULTS MEASURES THE
6KV AND 100VDC AND TAKES A RATIO OF
6KV/100V TO GENERATE FAULTS. IF THE
100VDC WAS TOO HIGH IT MAY GENERATE A
17 FAULT OR A 12 FAULT. MEASURE THE
100VDC AT FB11 ON POWER CONTROL

BOARD.

REPAIR CABLES OR
CONNECTORS AS NEEDED.
RETEST FOR FAULT.

DISCHARGE
HV SUPPLY. TEST

CONTINUITY BETWEEN PASS

UP AND THE HV RECTIFIER/
FILTER MODULE. 3KV:

P2209-15 TO P2701-5.

6KV: P2209-7

TO P2701-7.

BRING
AMP TO

MONITOR 3KV
PIN—15 J2209, 6KV
PIN-7.

IS

IS THE
VOLTAGE
WITHIN
3.0 -47
VDC?

O

VOLTAGE AT

U’SXDE/T;\? MOST LIKELY PROBLEM IN OPERATE, THE RELAY OR
WITH LINE IS THE AC SWITCHING |—s= ~ CONTROL SIGNAL MUST BE
MOD HV RUN RELAY. INTERMITTENT OR THE AMP

AT THIS POINT IF FAULT OCCURS

WOULD NOT REACH STANDBY.

120VAC?

REFER TO 12 FAULT
FLOW CHART.

FAIL

MEASURE SSW1 & SSW2 CONTROL
DIODE WITH AMP OFF AT CIRCUIT
BREAKER AND METER SET TO DIODE
TEST. MEASURE PIN-5 TO PIN-6 OF
P2102 WITH J2102 UNPLUGGED.VOLTAGE
DROP SHOULD BE AROUND .7V. THEN
REVERSE THE TEST LEADS. THE METER
SHOULD READ 1.4V.

DC CHECK 3KV: R18—R26,
C27. 6KV: R27—R43, C28 ON
HV RECTIFIER FILTER BOARD.

PASS

REPLACE PROCESSOR BOARD.

PLACE AMP IN STANDBY.
MONITOR THE RELAY
CONTROL SIGNAL AT PIN-6
OF P2102 TO GROUND.

IS THE
SIGNAL A
STEADY STATE

AROUND .9VDC. FOR

FAULTS THAT HAPPEN
BEFORE STANDBY, DOES
THE LEVEL CHANGE
FROM 24VDC
TO .9VDC?

MONITOR PINS 1 & 3 OF
P2101 WITH AMP IN STANDBY
OR ON WAY TO STANDBY.

IS THE
SIGNAL A
STEADY STATE
AROUND 120VAC?
DEPENDENT ON LINE

YES TO 4.7 VDC NO .
JusT
FOR 17 FAULTS \\ BEFORE AMP
AND REV 2.3, FAULTED?
GO TOB.
INSERT A KNOWN READ 3KV/6KV APPROX
MI)EDSJLAE/ DASI'; “OPFF VOLTAGE AT 3KV/6KV MONITOR. AT THE 7F (HEX)
®_' MODE, CRCUT [~ MONITOR. JUMPER 2.5V [—>| CONSOLE G—SHELL : REPEAT
BREAKER ON. REF. FROM U442 TO TYPE R11 <CR> FOR SEVERAL

RP13—11 (6KV RP13—15)

3KV, OR R19 <CR>
FOR 6KV.

TIMES.

REPLACE UP

OTHER INPUTS OF U45
USING A SCOPE.DO

STANDBY. CHECK

ANY INPUTS
SPIKE
ABOVE
5VDC?

MODULE

INVESTIGATE HIGH
VOLTAGE ON
ASSOCIATED PIN.

VOLTAGE FOR STANDBY FAULTS,
THE VOLTAGE WILL START AT OVAC
THEN, WHEN THE HV RUN RELAY CLOSES,
JUMP TO 50—-60 VAC THEN INCREASE
IN A LINEAR MANNER TO AROUND
100VAC, THEN WHEN THE
RUN RELAY CLOSES,
JUMP TO
120VAC.,

YES

SOLID STATE RELAY IS
DEFECTIVE. REPLACE AC

RF AMPLIFIER FAULT CODE 17 WITH FAULT 13 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2-25

TPS/RF

— SWITCHING MODULE.

SYMPTOM ANALYSIS
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SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FAULT 18

NO OTHER

FAULTS
DONE

DUPLICATE AMP
STATUS WHEN THER

FAULT 18

FAULT OCCURED.

DOES
FAULT
REPEAT?

OTHER
FAULT

FOLLOW FLOW CHART
FOR THE FAULT THAT
OCCURS FIRST.

TURN OFF POWER AT AMP
CIRCUIT BREAKER AND
UNPLUG J2404.

Y

CONNECT DVM TO TP-3
AND TP-2 OF POWER
CONTROL BOARD.HEATER
VOLTAGE SHOULD COME
UP, THEN AMP WILL FAULT,
IGNORE FAULT. BRING AMP

TO STANDBY, TYPE: o1.

DOES
THE VOLTAGE

VERIFY 208 VAC 3 DISCONNECT AMP BRING THE AMP TO STANDB
PHASE ATAMP AC -3 FROM SIGNA AND > USING THE CONSOLE
INPUT. HOOK UP CONSOLE G—SHELL. WAIT LED OFF.
G—SHELL.
REPLACE POWER
CONTROL MODULE.
YES
CHECK CONTINUITY FROM
TURN POWER OFF AT
GROUNDED? TP3 TO GROUND, THEN |
‘ FROM TP2 TO GROUND. AMP CIRCUIT BREAKER.
NO

TEST FOR HEATER ENABLE
ON THE POWER CONTROL
BOARD. P2401 PIN3.

REPAIR AND RETEST
AS NECESSARY.

NO

CHECK CONTINUITY FROM
POWER CONTROL MODULE
P2401-3 TO uPROC
P2209-21. ENSURE
P2401-3 1S NOT
GROUNDED.

REPEAT STEP 6

YES

CHECK uPROC
P2209-21

NO
YES

CHECK JUNCTION OF R30
AND Q12.
(TOP OF R30)

CHECK UNGROUNDED
SIDE OF R31
(BOTTOM SIDE)

YES
NO

REPLACE POWER
CONTROL BOARD.

REPAIR

CONTINUITY
& PIN CHECK :
PIN—4 OF J2401 TO
PIN-12 OF
J2209.

REACH 15VDC
BEFORE
FAULT?

YES

18: PAtube heater current unacceptable; most likely located on the Power Control Board,
but very possibly a tube problem. Cabling and feed—thru capacitors are suspect.

NO REPLACE

uPROC BOARD.

PASS

TEST A/D: INSERT A
KNOWN VOLTAGE. JUMPER
2.5VDC REF FROM u44-2
TO PIN 12 OF J2209.

TURN
AMP OFF.

REMOVE uP
CAVITY COVER.UNPLUG
P2404 ON POWER CONTROL
BOARD, PIN-1 TO PIN—-2 OF J2404
=150HMS + /- 3. IFTHE
TUBE HAS BEEN ON THE
COIL, CAN BE
HIGHER.

OK

OPEN/

CHECK CONNECTIONS TO
THE TUBE ON THE PA

INPUT BOARD.

REPLACE POWER
CONTROL BOARD.

REMOVE VTAC SIDE
COVER. DISCHARGE 3 AND
6KV SUPPLIES AT THE TUBE

COOLING FINS.

TEST
CONTINUITY
FROM 2404 PINS
AND PIN TO BULKHEAD
FEEDTHRU CAPS, PA HEATER
+ AND IPA HEATER - .IS
EITHER PIN
SHORTED TO
GROUND?

MEASURE
CONTINUITY :
FROM PA HEATER+
ON BACK OF PA INPUT
BOARD TO B1
STANDOFF WITHIN
CAVITY.

READ PA HEATER
MONITOR.
TYPE R1A

APPROX. 7F
(HEX) +/—
4 BITS?

REPLACE PROCESSOR
BOARD.

MEASURE

PIN

REPLACE POWER
CONTROL BOARD.

i

TPS/RF

2-31

RF AMPLIFIER FAULT CODE 18 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2—-26

SYMPTOM ANALYSIS

CONTINUITY :
FROM PA HEATER+
ON BACK OF PA INPUT
BOARD TO B2
STANDOFF WITHIN
CAVITY.

REPAIR

HARNESS AND

CONNECTORS
AS NEEDED.

REPAIRED

FEEDTHRU CAP
SHORTED TO
GROUND

OPEN

OPEN REPLACE PA

INPUT
BOARD.

MEASURE HEATER COIL

RESISTANCE AT TUBE. CONNECT
TEST LEADS ON CENTER SCREW
HOLE TO OUTSIDE SCREW HOLE,

OPEN

REPLACE
PA TUBE.

SHOULD READ APPROX. 1.5 OHMS.




2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FAULT 19 [ —

IF A FAULT 19 OCCURS
DURING MOTOR ACTIVITY,
REFER TO MOTOR FAULTS.

VERIFY 208VAC 3PHASE

AT AMP AC INPUT.

v

CYCLE AMP POWER
AT CIRCUIT BREAKER.

DID AMP
19 FAULT?

BRING AMP TO
CONDITION THAT
FAULT OCCURED.

19: +32 volt supply unacceptable; most probable sources of
trouble are the AC Switching Module (fuses or transformer T1),
the Power Control Board, Motors, and cabling.

MONITOR FB12 AT RoHING,
YES SWITCHING
POWER CONTROL DID AMP. VERIFY MODULE.
BOARD WITH A DVM. 19 FAULT? FAULT.
s UNPLUG J2102 AND s
CHECKTP-50N | vgs TURN OFF AMP TURN AMP ON AT
PROCESSOR e o ATCIRCUIT [  CIRCUIT BREAKER. VOLTAGE "\, 'S
BOARD. 2VDCT7 BREAKER. MEASURE BETWEEN 25VAC +/-
! PINS 11 & 12 WITH DVM. 1VAC?

1S
REPLACE
VOLTAGE L PROCESSOR
32VDC +/- BOARD.
2VDC? :

CHECK F9 ON AC
SWITCHING MODULE. NOTE:
F9 IS A SLOW BLOW, SO IT
MAY BECOME RESISTIVE,

CHECK WITH A METER.

| REPAR FAIL
WIRE OR PIN.

VERIFY
CONTINUITY
OF THE
FOLLOWING WIRES,
P2102PIN 11 & 12
TO J2402
PINS 14
&13.

CHECK 25 VAC
AT P2210-22,23

FAIL

PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

STANDBY COMMAND. IF
YES REFER TO 2629
FAULT CODE FLOWCHART

VERIFY REPLACE
CONTINUITY PROCESSOR BOARD. TURN AMP OFF AT CIRCUIT
s OF THE FOLLOWING BREAKER AND UNPLUG
Fo L N O WIRES, J2402 PIN—10 TO J2404. DC CHECK
J2210 PIN-3. J2402 PIN—12 PIN—7 TO GROUND.
DAMAGED?, TO P2102 PIN—1.
P2101 PIN—13
TO J2210
PIN—4.
REPLACE REAISING
REPLACE F9 AND PASS POWER IN THE MEGA
CYCLE AMP CIRCUIT. CONTROL OHMS?
REPLACE BOARD.
PROCESSOR BOARD.
s gILDOW UNPLUG J2701 AT HV REC
UNPLUG ALL MOTORS DID YES| REPLACE BOARD. MEASURE PIN 7
ASSOONAS | AND REPLAGE F9, THEN F9 BLOW PROCESSOR OF J2404 TO GROUND.
RS oD CYCLE AMP BREAKER. AGAIN? BOARD.
Is
REPLACE IPA e

PLUG ONE MOTOR IN AT A INPUT BOARD. OHMS?

DID F9 BLOW DURING TIME AND CYCLE POWER TO '

ISOLATE FAULTY MOTOR.

!

REPLACE
MOTOR.

REPLACE HV REC
BOARD.

REV 5

RF AMPLIFIER FAULT CODE 19 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2-27

TPS/RF

DIRECTION 15492

SYMPTOM ANALYSIS
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DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

20: +2.5voltreference unacceptable; mostlikely afailure onthe Processor

IF +5VDC IS SHORTED TO GROUND,
THE AMP WOULD FAIL TO INITIALIZE.
(NO FRONT PANEL LED DISPLAY)

| FAULT 20 I

VERIFY 208VAC 3 PHASE
AT AMP AC INPUT.

Y

BRING THE AMP TO
STANDBY USING THE
CONSOLE G—SHELL.

FOLLOW FLOW
CHART FOR
OTHER FAULT.

DOES
FAULT
REPEAT?

Board or the AC Switching Module transformer T1 or fuses.

TPS/RF

WAIT LED OFF.

REPLACE AC FAIL UNPLUG P2102 AC SWITCHING
SWITCHING MODULE, CHECK J2102-2,4 FOR 10VAC FAULT REOCCURS
MODULE. WHEN AMP IS BROUGHT TO STANDBY. REVERIFY FAULT
YES
PASS v
GROUNDED? NO YES NO
CHECK uP CHECK U44 —2
REPLACE uP BOARD. +2.5V? REPLACE uP BOARD.
Y ves | BOARD AT TP8. ON THE uP BOARD|
NO

REPLACE DAMAGED BOARD. CHECK

CHECK FOR VISUAL DAMAGE
ON THE uP BOARD ON THE
LEFT HAND SIDE, P2402 OF THE
POWER CONTROL BOARD, THE
SOLID STATE BOARD AROUND

P2502 AND J2301 OF THE
FRONT DISPLAY PANEL.

OTHER BOARDS WITH OHMMETER: uP
TP8 TO GROUND, SOLID STATE P2502-9
TO GROUND, POWER CONTROL
J2402-11 TO GROUND AND J2301—-1 TO
GROUND SHOULD BE OPEN. THE
PROCESSOR CAVITY HARNESS
J2211-24 TO J2502-9, J2210—-16 TO
J2402—11 AND J2210-20 TO J2301—1

VISUAL
DAMAGE?

TURN POWER OFF. DISCONNECT HARNESS

FROM THE POWER CONTROL BOARD J2402.

TURN POWER BACK ON, DISREGARD ANY
DISPLAYED FAULTS AND AGAIN CHECK FOR
+5V AT TP8 ON THE uP BOARD.

REPLACE THE POWER
CONTROL BOARD.

YES

NO

NO
YES

SHOULD HAVE CONTINUITY.

TURN OFF THE AMP CIRCUIT BREAKER.
UNPLUG THE SOLID STATE BOARD P2502 AND
TURN POWER ON TO AMP. IGNORE THE FAULT
10. CHECK TP 8 ON THE UP BOARD FOR +5V.

+5v 0K 7)1 | REPLACE

REPLACE SOLID
STATE BOARD.

TURN POWER OFF. DISCONNECT
HARNESS AT P2211 OF THE uP BOARD.
1 TURN POWER BACK ON AND DISREGARD
ANY DISPLAYED FAULTS. CHECK FOR

+5V AT TP8 OF THE uP BOARD.

CHECK CONTINUITY FROM J2210—-20 TO
J2301-1, J2210—-16 TO J2402—-11 (POWER
CONTROL BOARD) OR CHECK CONTINUITY
FROM J2211-24 TO J2502-9 (SS BOARD).

TURN OFF POWER. UNPLUG FRONT PANEL
DISPLAY J2301. TURN POWER ON AND
CHECK FOR +5V AT TP8 OF THE uP BOARD.

REPLACE FRONT
PANEL DISPLAY
BOARD.

NO
YES

NO

YES

RESEAT THE
CONNECTOR AND
REVERIFY FAULT.

RF AMPLIFIER FAULT CODE 20 TROUBLESHOOTING FLOWCHART

ILLUSTRATION 2-28

SYMPTOM ANALYSIS

NO

YES

LOOK FOR BROKEN
CONNECTORS, BROKEN
PINS, BROKEN INSULATION
OR PINCHED WIRES.

uP BOARD.

YES

CHECK HARNESS FOR
CONTINUITY FROM J2211-24
TO GROUND.

VISUAL
DAMAGE ?

REVERIFY
PROBLEM.

REPAIR HARNESS IF
POSSIBLE. REPLACE
HARNESS IF NOT.




SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
PROPRIETARY TO GENERAL ELECTRIC COMPANY SUBSYSTEM TROUBLESHOOTING GUIDE

Blank DIRECTION 15492

TPS/RF 2-34 SYMPTOM ANALYSIS
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DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)
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RF AMPLIFIER FAULT CODE 21 SIGNALS
ILLUSTRATION 2-29

SYMPTOM ANALYSIS



2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

AT THIS POINT THE FAULT ONLY OCCURS
IN OPERATE. THE AMP SHOULD NOT BE
03 FAULTING, JUST 85 OR 21 FAULTING.

DIRECTION 15492

TURN AMP OFF AT CIRCUIT

UNPLUG J2801 AND

FAULT 21 DOES DOES THE MOST COMMON CAUSE IS THE
WITH CYCLE AMP POWER AT THE AMP DID PLACE AMP IN STANDBY. P oErATE AT CONSOLE THE AMP FOLLOWING RELAYS. K1 ON PA INPUT BREAKER AND PERFORM CHECK CONTINUITY
FAULTS CIRCUIT BREAKER. 03 THEN 85 AMP 21 AT CONSOLE G—SHELL, G_SHELL. TYPE: BODY 85 OR 21 BOARD. K1 & K2 ARE BOTH ENERGIZED THE FOLLOWING > FROM PIN-3TO PIN-12
03/85 FAULT FAULT? TYPE: 01<CR> ~CR> 03 <CR> FAULT IN THE RF—MONITOR, HOWEVER K1 WAS CONTINUITY TEST. OF P2801.
ENERGIZED IN STANDBY SO JUST K2,
| HOWEVER, THE 85 FAULT COULD ALSO
| BE DUE TO A FAULTY RELAY DRIVER ON
I THE PROCESSOR BOARD.
TURN AMP OFF AT CIRCUIT
UNPLUG RF—MONITOR
NOTE : A FAULT 03 FOLLOWED 12801, CYCLE CIRCUIT BREAKER AND PERFORM 1S THE
BY FAULT 85 WHEN THE BREAKER THE FOLLOWING RESISTANGE
: REPLACE
BREAKER IS CYCLED IS A 24VDC CONTINUITY CHECKS. RF—MONITOR 320 OHMS
FAULT. ALSO, AN 85 FAULT . /- 10% ?
AFTER STANDBY COMMAND {
MAY BE 24VDC RELATED.
UNPLUG J2801 AND CHECK REPLACE
DOES CONTINUITY FROM PIN-10 POWER. VES
REPLACE RF THE AMP TO PIN—-12 OF P2801. Y
MONITOR. 03 THEN 85
FAULT
IS THE DOES
F—— REPLAGE RESISTANCE \\YES [ PLAGE AMP IN STANDBY, e OS2 oNE THE VOLTAGE REPLACE
5 RF—MONITOR. 320 OHMS TYPE: o1 <CR> ™ DROP BELOW PROCESSOR BOARD.
SOLID STATE BOARD. +/=10%? POWER CONTROL BOARD. 21VDGC?
DOES
REPLACE SOLID THE AMP
STATE BOARD. 03 THEN 85
FAULT
CHECK CONTINUITY OF K1 ON PA INPUT BOARD.
TURN AMP OFF AT CIRCUIT GAIN ACCESS TO PROCESSOR CAVITY. ABOVE IS THE ves | DISCONNECT 42210 AND PERFORM
BREAKER AND PERFORM THE BLOWER THERE ARE TWO JACKS FROM THE RESISTANCE CONTINUITY FRON PIN—12 TO
THE FOLLOWING BACKSIDE OF THE IPA INPUT BOARD LABELED 320 OHMS TP—3 ON THE PROCESSOR BOARD.
CONTINUITY TESTS. 24V AND RF RELAY1. PERFORM CONTINUITY +/—10% 2 METER SET TO DIODE GHECK.
BETWEEN BOTH OF THESE POINTS.
FOR FAULT 85 IN
OPERATE, REFER
REPLACE IPA DOES ,
INPUT BOARD. THE METER TFc|>_ ngU(ISL i% _Il_N
READ APPROX. REPLACE :
SVANR g T PROCESSOR BOARD. |
REVERSED? CONTROL BOARD | REPAIR WIRE
- | ORPIN.
EVERYTHING HAS BEEN ISOLATED WITH THE CIRCUIT BREAKER I S
' . ’ . WITH THE EXCEPTION OF THE ON, CHECK THE UNGROUNDED vormee \NO creck PIN-7 VOLTAGE
21: +24voltsupply unacceptable; this may arise from any ofthe supply’s numerous loads: Solid State CONTROL BOARD AND THE FLT 3 LINE SIDE OF R101 ON THE POWER e 5VDC? OF J2210. +5VDC?
Amplifier, Power Control Board, Processor Board, RF Monitor Module, AC Switching Module, and PA FROM THE PROCESSOR BOARD. CONTROL BOARD. ! ‘
Input Board.
03: A/D samples generated on the Processor Board have failed; a Processor Board failure.
85: Externally controlled + 12 volt safety relay not powered; if the RF MON cable is correctly supplying
the voltage, then the Processor Board has a problem.
REPLACE
PROCESSOR BOARD.
RF AMPLIFIER FAULT CODE 21 WITH FAULTS 03 & 85 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2—-30
2-36 SYMPTOM ANALYSIS
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DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FOLLOW FLOW
CHART FOR
OTHER FAULT.

FAULT 22 — 30

VERIFY 208VAC 3PHASE AT AMP AC INPUT.
CHECK AT P2101 ON A.C. SWITCHING

NOTE: IF MOTOR FAULTS
DURING AFT WHILE GOING TO
OPERATE, FOLLOW FAULT 60
THRU 63 FLOWCHARTS.

MODULE, PIN 4 (A), PIN 7 (B), PIN 10 (C),
PIN 15 (GND).

BRING THE AMP TO STANDBY USING
THE CONSOLE G—-SHELL. WAIT LED
OFF. REFER TO SEC. 2—-7-9, SERIAL

REPEAT?

LINK CONFIGURATION.

B65F AND B660 THRU B66F.

USING CONSOLE G—SHELL, READ
MEMORY LOCATIONS B650 THRU

COMPARE THEM TO EACH OTHER.

ARE THEY YES

THE SAME?,

22-25: Motor 1, 2, 3, or4 zero sensor fault; this either Indicates

WRITE MEMORY LOCATION CODES

B660—B66F TO WHAT'S IN

B650—-B65F AND RETRY STANDBY.

REPLACE
uP BOARD.

WHILE MOVING THE
MOTOR FROM THE
CONSOLE G—SHELL,

CABLES & RETRY,

SWAP MOTOR

LE., #1 W/#2, #3

FAIL W/
SWAP?

motor is stuck at zero, its optical sensor is stuck open, AFT
forced the motor into the zero stop, or cabling has failed.

26—29: Motor 1, 2, 3, or 4 zero not found; possibly a problem
with motor diver chips on the Processor Board. Most likely a
failed motor assembly: zero sensor, stuck washers,or cabling.
30: General motor fault; one or more of the four motors sudden-
ly (by the microprocessor’s perception) no longer has the cor-
rect number of steps or the has a changed zero position. This
most likely indicates a motor assembly failure (usually stuck
counter washers); possibly a driver failure on the Processor

Board.

WITH CONSOLE G—SHELL

DOES

FAULT

REPEAT
?

YES

RECOMPARE B660—B66F
TO B650—-B65F.

YES ARE THEY

CONNECTED, READ THE CURRENT
MOTOR POSITIONS USING TABLE
3-11 OF THE PROPRIETARY
MANUAL, CODES 10—17. WRITE
THESE NUMBERS DOWN. REFER TO TO HOLD THE MOTOR IN THE

FAULT 62 NOTE 1. FULLY COUNTERCLOCKWISE

‘ POSITION AS THE VOLTAGE
MEASUREMENT IS TAKEN.

NOTE: THE ZERO DETECTOR IS
SPRING LOADED. YOU WILL HAVE

AT CONSOLE G—-SHELL TYPE: Z <CR>|
NOTE: Z COMMAND IS ZERO MOTORS,| |
VERIFY ALL MOTORS MOVE TO |
INTERRUPT. l
|

PUT THE MOTOR SHAFT FULLY
COUNTERCLOCKWISE (ZERO DET) AND CHECK
VOLTAGE ON uP BOARD AT
P2208 FOR MOTOR 1,

P2207 FOR MOTOR 2,

P2206 FOR MOTOR 3,

& P2205 FOR MOTOR 4
GROUND IS PIN 1, LED IS PIN 2 AND DET IS PIN 3.

DID
MOTORS
REACH ZERO,
THEN BIND
upP?

YES

THE SAME?

GROUND
TO DET 5V?
GROUND TO
LED 1.25V?

DID
MOTORS
REACH ZERO,
WITHOUT
BINDING?

MOVE THE MOTOR SHAFT
OFF OF DET (NOT FULLY
COUNTERCLOCKWISE)CHE
CK VOLTAGES AS ABOVE.

VERIFY
FAULT.

TPS/RF 2-37

RF AMPLIFIER FAULT CODE 22 — 30 TROUBLESHOOTING FLOWCHART

ILLUSTRATION 2—-31

SYMPTOM ANALYSIS

3 & 4 ASSEMBLY
REPLACEMENT.

MANUAL, SECTION 4.21, MOTOR

CHECK VOLTAGES AT W/ #4, ETC.
THE uP BOARD AT
PINS 5,6,8 AND 9: WHILE MOVING THE
P2208 FOR MOTOR 1, MOTOR FROM THE
P2207 FOR MOTOR 2, CONSOLE G—SHELL,
(CHECK 21122 Of DAL P2206 FOR MOTOR 3, CHECK uP BOARD Uz REPLACE
CHEGK U1 U2s. Uso BURNT? P2205 FOR MOTOR 4. AND U22 PINS 4,5,6 AND :
AND US3 oM Bev Cg PHYSICAL? REFER TO DIR. 15088, 7 FOR REV C.7 AND
AN ABOVE. ' RF AMP: SUPPORTIVE BELOW; CHECK U21,U21,
: DOCUMENTATION U52 AND U53 AT PINS
TAB, ERBTEC 1,3,6 AND 8 FOR REV C.8
PROPRIETARY AND ABOVE.
MANUAL, CH.4.
REPLACE
SWAP THE SUSPECT MOTOR'S DOES uP BOARD.
CONNEGTOR WITH A "GOOD” ONE THE MOTOR
AND TRY MOVING THE MOTOR WITH MOVE SMOOTHLY
THE CONSOLE G—SHELL AS IN BOX 1. IN DISCREET STEPS YES
BE CAREFUL NOT TO OVERDRIVE WITHOUT BINDING? REVERIFY
MOTOR 2 WHILE CONNEGTED TO USE OTHER MOTORS THE FAULT.
MOTOR 1'S DRIVER. MOTOR 1 HAS FOR COMPARISON.
500 STEPS AND MOTOR 2 HAS 100
STEPS.
SEE SERVICE MANUAL
WO SEC 4.19 FOR MOTOR 1,
- OTHER SEC 4.20 FOR MOTOR 2,
CONNEGTOR? SEC 4.21 FOR MOTORS 3
&4 FOR THE FOLLOWING
PROCEEDURES.
LOOSEN COUPLER AND
RECHECK MOTOR.
REPLACE
uP BOARD.
DOES
THE MOTOR
MOVESMOOTHLY
IN DISCREET STEPS
WITHOUT BINDING? REPLACE
USE CONSOLE MOTOR.
REPLACE G—SHELL.
MOTOR. USE OTHER
MOTORS FOR
SQMPARISONX.
WHILE MOVING THE MOTOR FROM THE
CHECK VOLTAGE ON uP BOARD CONSOLE G—SHELL, CHECK uP U32
R28, R29 FOR MOTOR 1 PIN 4 FOR MOTOR 1
R25, R26 FOR MOTOR 2 YE '
; PIN 5 FOR MOTOR 2, CHECK CAP
R22, R23 FOR MOTOR 3 PIN 6 FOR MOTOR 3, MOVEMENT.
R19, R20 FOR MOTOR 4 PIN 7 FOR MOTOR 4
NO USING A SCOPE.
REPLACE
uP BOARD. MOVE REPLACE
GROUND NO UF;Eg'C')‘/:gED MECHANICALLY ZERO MOTOR SMOOTHLY? VACUUM CAP
TO DET13V? REPLACE : AND TIGHTEN COUPLER.
GROUND TO MOTOR. REVERIFY SHAFT BINDING.
LED 1.25V? REFER TO ERBTEC SERVICE

YES

REPLACE
MOTOR.




2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FAULT 32

VERIFY 208VAC 3PHASE
AT AMP AC INPUT.

PERFORMING
A SPECTRO
SCAN?

CYCLE POWER USING
THE AMP CIRCUIT
BREAKER. (CB1)

CHECK
MICROPROCESSOR
EPROM, U17, FOR
SPECTRO VERSION,
86—013-2031, REV 2.3.

IS EPROM
SPECTRO
VERSION?

INSTALL
CORRECT
EPROM.

32: UNBLANK longer than 20 milliseconds; either the UN-
BLANK signal generated by external equipment is too long, or

the Processor Board has a problem.

PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5
CYCLE POWER USING THE
DOES NO 'AMP CIRGUIT BREAKER. UNABLE TO ISOLATE AT THIS
FAULT REPEAT 3 TIMES T0 ENSURE TIME, FAULT IS AN ISOLATED
REPEAT? FAULT DOES NOT REPEAT. OGCURANGE.
EXT. UNBLANK IS TOO
LONG. REFER TO
USING A SCOPE, || EPROM REVISION LEVEL
CHECK J2209—1,6. FOR SPECIFIC LIMITS.
IS IS
UNBLANK UNBLANK
PRESENT? LONGER THAN
19.9 MS?
IS
PCM NO CHECK CODE CHECK FAULT
CABLE b CPI\I/T%(ig\tE SIGNAL AT YE IS THE 1 SIGNAL
PLUGGED : J2209-22 ON BODY MODE J2209-26 ON
IN? uP MODULE. LED LIT? uP MODULE.

SCOPE PCM SIGNAL
LINES THRU CIRCUIT
PATHS FOR UNBLANK.

> REPAIR
FAILURE

RF AMPLIFIER FAULT CODE 32 TROUBLESHOOTING FLOWCHART

PULSE
SEQUENCE
LIKE FIG. 1?

CHECK
CONTINUITY
FROM J2209-22
JO P2301-6.

REPLACE uP

MODULE.

REPLACE CHECK
FRONT CONTINUITY
PANEL FROM J2209-26

DISPLAY JO P2301-7.
BOARD.

REPAIR CABLES
OR CONNECTORS.
GO TO STEP H.

ILLUSTRATION 2-32

TPS/RF

DIRECTION 15492

SYMPTOM ANALYSIS



SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
PROPRIETARY TO GENERAL ELECTRIC COMPANY SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5 DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

TABLE 2-2
TEST POINT LOCATIONS (FAULTS 35 — 38, 42 — 49)

CODE RA RB RC PIN 1 PIN 2 ADDR VALUE
(SSA) (uWP) (SSA) (2211) (2501)
35 R133 R118 R15 PIN 17 PIN 1 00 1E
36 R128 R119 R5 PIN 18 PIN 4 00 1E
37 R141 R120 R10 PIN 21 PIN 5 01 8C
38 R136 R121 R20 PIN 22 PIN 2 01 8C
42 R133 R118 R15 PIN 17 PIN 1 00 1E
43 R128 R119 R5 PIN 18 PIN 4 00 1E
44 R141 R120 R10 PIN 21 PIN 5 01 8C
45 R136 R121 R20 PIN 22 PIN 2 01 8C
46 R133 R118 R15 PIN 17 PIN 1 00 1E
47 R128 R119 R5 PIN 18 PIN 4 00 1E
48 R141 R120 R10 PIN 21 PIN 5 01 8C
49 R136 R121 R20 PIN 22 PIN 2 01 8C

TPS/RF 2-39 SYMPTOM ANALYSIS



SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
PROPRIETARY TO GENERAL ELECTRIC COMPANY SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5 DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

START FAULT 35—-49

REPLACE SOLID
STATE BOARD.

35-38:FET 1, 2, 3, or 4 coarse convergence failure; a problem with either the Solid State Amplifier
Board (most likely), the Processor Board, or cabling in between.

42-45: FET 1, 2, 3, or 4 fine convergence failure; identical to faults 35—38 probable cause.
46—-49:FET 1, 2, 3, or 4 tracked out of adjustable range; this problem is identical in probable cause
to faults 35—38 except that an even higher probability exists for the failure to exist on the Solid State
Amplifier Board.

TAKE SIGNA OFF LINE

CONNECT DUMMY LOAD TO HEAD

@__ CYCLE AMP POWER oS M A DOES PORT. ISSUE A HEAD COMMAND DOES
WITH CIRCUIT BREAKER. [ | AT CONSOLE G—SHELL THEN
AMP TO STANDBY. FAULT? FAULT?

ISSUE A "03” COMMAND.

REPLACE SOLID
STATE BOARD.

BEFORE AMP
YOU CAN NOW RUN ISSUE AN "f” UNPLUG CONNECT FAULTED? ‘RETWEEN Pity (1232322%)320
THE FET COURSE COMMAND AND CONNECTOR P2501 O-SCOPE TO RC AND PIN 8 ( )
FROM SOLID STATE ON SOLID STATE (P2403)
CONVERGENCE OBSERVE SCOPE
ROUTINE BY TYPING PR WAVE FomT _ IGNORE BOARD AND CHECK BOARD, SET SCOPE
AN 38 FAULT. CONTINUITY FROM TO 5V/DIV AND
2. YOU MAY HAVE PN1 P2211 TO 10/MS/DIV.
TO DO THIS GROUND. : MONITOR TP3 WITH
) SEVERAL TIMES. : O-SCOPE SET TO
CONNECT AN + 1V/DIV 5MS/DIV. NO REPAIR
O-SCOPE TO RA |SSUE AN F” WIRING
ON THE SOLID COMMAND AT THE l PROBLEM
STATE BOARD. SET PROBLEM IS MOST CONSOLE G—SHELL
SCOPE TO 1V/DIV DID A LIKELY REPLACE SOLID AND OBSERVE SCOPE IGNORE ISSUE AN 01 COMMAND
AND 10MS/DIV WAVEFORM MICROPROCESSOR STATE BOARD. FOR WAVE FORM 2. [~ — 1 38 FAULT. AT THE CONSOLE
BOARD BUT MAYBE YOU MAY HAVE TO DO G-SHELL. OBSERVE YES
{ SIMILAR TO 2 WIRING SHORTED
APPEAR? THIS SEVERAL TIMES SCOPE FOR WAVE FORM
TO GROUND. TO GET A GOOD 3, THIS WILL BE APPROX. REPLACE SOLID
ISSUE AN "’ TRIGGER. 30 TO 45 SEC BEFORE STATE BOARD.
g&%mgz ggF?E THE END OF OFF TO
STANDBY SEQUENCE.
FOR WAVE FORM | — — IGNORE ‘ CONNLIJE%E,T%JF?PZZH (YOU MAY HAVE TO DO
1. YOU MAY HAVE 38 FAULT. CHECK FROM MICRO THIS SEVERAL TIMES)
TO DO THIS CONTINUITY OF PROCESSOR PROBLEM IS IN
SEVERAL TIMES. WIRING FROM DIDA WIRING HARNESS,
BOARD AND CHECK
PN{ P2211 TO WAVEFORM CHECK CONNECTOR
GROUND. CONTINUITY FROM SIMILAR TO 2 P2211 PN1 AND P2501
RB TO GROUND. APPEAR? PN2 AND ASSOCIATED
WIRING. FIRST REPLACE uP
YES DID BOARD. IF LED TO THIS
REPLACE SOLID PROBLEM IS IN WAVEFORM 3 MODULE AGAIN, REPLACE
STATE BOARD. WIRING HARNESS, APPEAR? SOLID STATE BOARD.
CHECK CONNECTOR AFTER
P2211 AND P2501 REPLACE SOLID REPAIR
NO AND STATE BOARD. 50 1O
INTERCONNECTING c
CONNECT AN WIRES.
O-SCOPE TO RB ON FIRST REPLACE SOLID
MICRO PROCESSOR STATE BOARD. IF LED
BOARD WITH SCOPE REPLACE MICRO REPLACE MICRO TO THIS MODULE
SET TO 5V/DIV AND PROCESSOR PROCESSOR AGAIN, REPLACE uP
10MA/DIV BOARD. BOARD. BOARD.
GO
TO
B

CONNECT A VOLTMETER (+) TO
FB3 SSAMP (—) TO NEG. SIDE TO
C18. ISSUE AN o1 COMMAND AT
CONSOLE G—SHELL. THEN
OBSERVE VOLTMETER AT THE
END OF OFF TO STANDBY
SEQUENCE.

PROBLEM WITH 48V,
CHECK CONTINUITY
BETWEEN PIN 3 (P2502)

DID
48V COME UP

RF AMPLIFIER FAULT CODE 35 — 38, 42 — 45, & 46 — 49 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2-33

TPS/RF 2-40 SYMPTOM ANALYSIS



PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

DISCONNECT AMP FROM
SIGNA. VERIFY 208VAC 3
PHASE AT AMP AC INPUT.

FAULT
50, 51

TURN
POWER OFF
AT CIRCUIT BREAKER
ON AMP. CHECK FUSES
AT AC SWITCHING
MODULE F10,
F11, F12.

PERFORM
VISUAL
INSPECTION OF
POWER CONTROL
BOARD. CHECK C48
FOR DENTS OR
DAMAGE.

REPLACE
POWER
CONTROL
MODULE.

FAIL

50: +100 volt supply soft—start failure; this early failure of the +100 volt supply is probably due to an excessive
load by one of the tubes or a circuitry failure on the Power Control Board. It is also very possible that a problem
exists in the AC Switching Module relays or fuses; perhaps a failed Low Voltage Transformer (not very likely).
51: +100 volt supply run failure; identical to fault 50 probable cause.

DC
CHECK DC e
THE FOLLOWING CHECK THE

REPLAGE TURN POWER OFF PINS OF P2101. PINS 4, 7 FOLLOWING PINS CHECK

FUSES STILL
BLOW?

TO EACH 8 =330

OTHER.

g;%VGV“LhFALF{STEd FAIL AT CIRCUIT 10 TO GROUND SHOULD' OF P2101. PIN 6 T’;:i,;%%?g!g“:‘a
BREAKER AND BE OPEN AND TOPIN9 = 120 PIN5TO PIN_
STANDBY. DO DISCONNECT P2101. 6.7 — 7.0 OHMS OHMS

UNPLUG FANS AND DC CHECK
AND REPLACE FAULTY FAN.

PASS

CHECK
CONNECTORS

TO ALL FANS
FOR DAMAGED
WIRES OR
PINS.

BRING
AMP TO
OPERATE OR

CONDITION THAT

PERFORM CONTINUITY CHECK OF
THE LOW VOLTAGE TRANSFORMER.

FAULT OCCURED. NOTE 1
DOES AMP 12
FAULT? ‘ PASS

DOES
VOLTAGE
REACH 110VDC AT
120 VAC LINE? NOTE:

THE FOLLOWING LOADS
COME OFF THE 110V SUPPLY:

PASS 48VDC, HEATER CURRENT,

REFER TO 88 FAULT
CODE FLOW CHART.

CONNECTORS
TO BLOWER FOR
DAMAGED
WIRES OR

NO

REPAIR PINS
OR WIRE

NOTE 1

TURN AMP OFF AT THE CIRCUIT BREAKER.
DISCONNECT LOW VOLTAGE TRANSFORMER.
PERFORM THE FOLLOWING CONTINUITY CHECKS:

1. CHECKPINS 1, 2, 3 TO EACH OTHER.
SHOULD READ 6.8 — 7.1 OHMS.

2. CHECK PINS 4, 5, 6 TO EACH OTHER.
SHOULD READ 1.4 — 1.7 OHMS.

3. CHECKPINS 1, 2,3 TO 4, 5, 6. SHOULD READ
OPEN.

4. CHECKPINS 1, 2, 3, 4, 5, 6 TO GROUND
(PIN-7). SHOULD READ OPEN.

IF ANY STEPS FAIL, REPLACE LOW VOLTAGE
TRANSFORMER.

PASS|  REPLACE
BLOWER
PINS.
DOES YES

AMP 50, 51,
FAULT?

VOLTAGE WILL DROP PA CATHODE BIAS ALSO THE BLOWN FUSES
MONITOR 110VDC, VERIFY EACH PHASE. PLACE AMP IN WHEN THE AMP FANS AND BLOWER ARE OFF
PINS 4, 7, AND 10 OF P2101. NOTE: OPERATIONAL FAULTS. THE 100VDC START RELAY.
MONITOR PRIOR TO AMP FAULTING, STATUS. BRING AMP TO STANDBY
RELAY K1 & K2 CAN BE HEARD FROM * TYPE : 01 <CR>
AC SWITCHING MODULE. T
SIS Lo MR Lo i >0
3 —= ey REMOVE F4, F5, F7, F8.
MONITOR D28, D27, D29 THREE (BLOWER,) F7, , F5, F7,
ANODE SIDE TO GROUND ON SHOULD BE THE \ PASS MgNIT%R FB11 SEPARATELY FROM 110VDC. BREAKER. F8, (FANS)
POWER CONTROL BOARD SAME, APPROX. o ONTNRBLVggﬁRD
VOLTAGE PRIOR TO AMP FAULTING. 4870 i -
50 VAC. TYPE: o1 <CR>
SEEN ON EACH
PHASE SHOULD BE L) 1
102VAC THEN JUMP TO INSTALL F4, F5, F7, F8
110VAC. 102VAC IS K1 AT CONSOLE I
CLOSING AND 110VAC G—SHELL PLACE VERIFY CHECK
IS K2 CLOSING. NOTE: AMP IN STANDBY. VERIFY CONTINUITY | pass CONTINUITY CONTINUITY N\ pass
PHASE B SHOULD TYPE: o1. OF LOW VOLTAGE OF PINS 4, 7, AND OF PINS 4, 5, 6 OF REPLACE POWER
BE 110VAC AT TRANSFORMER. 10 OF LOW VOLTAGE LOW VOLTAGE CONTROL BOARD. PA
START. NOTE 1. TRANSFORMER. TRANSFORMER CATHODE:
NOTE 1 Jo6 8 2of UNPLUG 2404\ AL
: AND CHECK PIN 8 TO REFER TO FAULT 57
GROUND. SHOULD BE
FAIL OPEN CIRCUIT OR
REPAIR PINS FAIL IN THE MEGA
v v OR WIRES. OHMS.
EITHER PHASE A OR C DOES | BOTH PHASE IF K2 WAS
PHASED NOT JUMP TO 110VAG BUT | AAND CARE j— — — —J DEFECTIVE, THE AMP ST e O e
: NOT BOTH MISSING. MISSING. WOULD 16 FAULT. : REPLACE
PASS PROCESSOR BOARD. NO MONITOR TP—6 ON POWER
l FAIL FAIL CONTROL BOARD. DOES THE
VOLTAGE REFLECT 100V SUPPLY. FOR
REPLAGE AC 50 FAULTS
SWITCHING l YES ONLY. MONITOR
MODULE. MEASURE VERIEY VERIFY THE HEATER CURRENT
K1 COIL, PIN 10 VERIFY CONTROL SIGNAL, WIRE AND HEATER CURRENT: IF THE HEATER AT TP2 AND TP3 OF POWER
FAIL TOPIN 9 OF J2102, "\ ppags [ RECONNECT 24VDC AT MONITOR PIN 9 OF J2102. PINS FROM PIN 9 CURRENT WAS UNACCEPTABLE, CONTROL BOARD. TYPE: 01 <CR>.
REPLACE AC APPROX. 420 OHMS. J2102, BRING PIN 10 OF TYPE: 01 <CR> METER OF P2102 TO AMP WOULD 52, 53 FAULT. NOTE: MONITOR PRIOR TO AMP 50 |
SWITCHING MODULE. NOTE: SHORTED COILS AMP TO J2102. SHOULD CHANGE PIN 21 OF IF AT ANY TIME A 52 OR 53 FAULT FAULTING, THE VOLTAGE
WILL DAMAGE U30 STANDBY “01” FROM 24VDC P2210. IS OBSERVED REFER TO 52, 53 SHOULD BE AROUND 0VDG
ON PROCESSOR TO 9VDC. FLOW CHART. INDICATING THE HEATER
BOARD. IS NOT BEING
ENABLED.
VERIFY CONTINUITY FROM PIN REPAIR WIRE »| RETESTFOR
10 OF J2102 TO PIN 21 OF J2210. | FAIL _| ORPIN. FAULT

TPS/RF

RF AMPLIFIER FAULT CODE 50 — 51 TROUBLESHOOTING FLOWCHART

ILLUSTRATION 2—-34

SYMPTOM ANALYSIS

CHECK 48V CAP FOR
LEAKAGE OR DAMAGE.

CHECK THE PRESSURE
RELIEF VALVE, REPLACE IF
ANY PRESSURE HAS BUILT

REPLACE SOLID
STATE BOARD.

UP WITHIN THE CAP.

[}

VERIFY CONTINUITY FROM
J2503 PIN 1 & PIN 2 TO 48V
CAP AND FROM 48V CAP
TO PIN 3 & 2 OF J2502

DOES
AMP 50, 51,
FAULT?

48VDC: TURN OFF AMP
AT CIRCUIT BREAKER.
UNPLUG P2502 AND

PASS TYPE: 01 <CR>




2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

TEST A/D. INSERT A KNOWN
VOLTAGE AT 100VDC
MONITOR. JUMPER 2.5V REF
FROM U44-2 TO U46—4.

Y

READ A/D AT CONSOLE
G-SHELL. TYPE: ROF
<CR>

APPROX. 7F (HEX)
?

AMP TO CONDITION
OF FAULT AND CHECK
OTHER INPUT PINS OF
U46. DO ANY INPUTS
SPIKE ABOVE
5VDC?

PASS

CHECK
THE GATE OF
QLL ON POWER CONTROL
BOARD. MONITOR BEFORE
AMP FAULTS. THE VOLTAGE
SHOULD BE A LOGIC
HIGH 5VDC.

CHECK

PIN 3 OF J2401

INVESTIGATE HIGH INPUT
VOLTAGE AT APPROPRIATE
FLOWCHART FOR SIGNAL.

REPLACE POWER PRIOR TO AMP
CONTROL BOARD. FAULTING. SHOULD
BE LOGIC
LOW.
REPLACE
PROCESSOR
BOARD.
CHECK
CONTINUITY OF
R%DF/: 'VF\‘”E',?S PIN 3 FROM J2401 TO
PIN 21 OF PIN
J2209.

Y

REPLACE POWER

CONTROL BOARD.

DC CHECK
Q12 ON POWER
CONTROL
BOARD.

REPLACE
PROCESSOR
BOARD.

VERIFY
CABLES FROM

PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

DC
CHECK THE
FOLLOWING PINS OF
P2101. PINS 6, 5, 4,
TOPIN7
SHOULD ALL
BE OPEN.

DC
CHECK THE
FOLLOWING PINS OF
P2101. PINS

8,9,10,7,6,5,4 TO

GROUNDSHOULD
ALL BE
OPEN.

DC
CHECK THE
FOLLOWING PINS OF

REPLACE AC
SWITCHING
MODULE.

P2402 TO LOW P2101. PINS 8,9,10,TO
VOLTAGE REPAIR PINS 7,6,5,4 ALL SHOULD
TRNDTO AC OR WIRE oPEN.
SWITCHING )
MODULE.
VERIFY LOW
VOLTAGE FAIL | REPLACE LOW DC CHECK LOW
TRANSFORMER VOLTAGE VOLTAGE
NOTE 1 TRANSFORMER TRANSFORMER
NOTE 1

CHECK CONTINUITY FROM LOW
VOLTAGE TRANSFORMER TO
POWER CONTROL BOARD. PINS
4,5,6 OF LVT CONNECTOR TO
D26, D27, D28.

REPLACE AC
SWITCHING
MODULE.

DO

YES¢”  FUSES STILL
BLOW?

RF AMPLIFIER FAULT CODE 50 — 51 TROUBLESHOOTING FLOWCHART (continued)

ILLUSTRATION 2-34

TPS/RF

REPLACE POWER
CONTROL BOARD.

DIRECTION 15492

SYMPTOM ANALYSIS
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REV 5

DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FAULT 52

VERIFY FAULT.

DISCONNECT AMP FROM
SIGNA AND HOOK UP
CONSOLE G—SHELL.

VERIFY 208 VAC
3 PHASE AT
AMP AC INPUT.

=] —>

BRING THE AMP TO STANDBY
USING THE CONSOLE
G—SHELL. WAIT LED OFF.

52: IPA tube heater current unacceptable at start; identical to fault 14 probable cause.

FAULT

DUPLICATE
AMP STATUS
WHEN THE FAULT
OCCURED.

FOLLOW FLOW CHART
FOR THE FAULT THAT
OCCURS FIRST.

FAULT 52

INPUT BOARD.

TUBE
SOCKET

W3B ON IPA INPUT
BOARD TUBE
SOCKET.

TURN OFF POWER
AT AMP CIRCUIT
BREAKER.

3|

1 OF 86—013—2605 IPA TUBE
SOCKET SCHEMATIC.
(RESISTANGE
APPROX.

1.4 OHMS)

DAMAGED?

TPS/RF

DOES
MEASURE HEATER VOLTAGE AT CONNECT DVM + TO TP4 AND TP8 BRING AMP VOLTAGE
THE POWER CONTROL BOARD. | (GND) OF POWER CONTROL 3| TO STANDBY, REACH 15VDC
TURN AMP OFF AT AMP CIRCUIT BOARD. HEATER VOLTAGE TYPE : O1 BEFORE
BREAKER. UNPLUG J2404. SHOULD COME UP, THEN AMP FAULT?
WILL FAULT, IGNORE FAULT.
REVERIFY FAULT
(STEP 1) TURN
f TEST REMOVE uP
u
REPAIRED CONTINUITY CAVITY COVER. UNPLUG
FROM P2404 PINS OPEN / P2404 ON CONTROL BOARD.
REPAIR HARNESS SHORT 6 AND PIN 9 TO BULKHEAD REMOVE VTAC SIDE COVER. CHECK CONNECTIONS TO SHORT /~ MEASURE IPA TUBE HEATER COIL
AND CONNECTORS FEEDTHRU CAPS IPA HEATER DISCHARGE 3 AND 6KV SUPPLIES AT |<«&— THE TUBE SOCKET ON PIN 6 (+) TO PIN 9 (—) COLD
AS NEEDEED. + AND IPA HEATER-. IS THE TUBE COOLING FINS. THE IPA INPUT BOARD. RESISTANCE = 1.5 OHMS
EITHER PIN SHORTED +/— 3.IF THE TUBE
FEEDTHRU CAP TO THE HAS BEEN ON THE
SHORTED TO GROUND? COIL, RESISTANCE
GROUND CAN BE
HIGHER.
CLIPA
TEST LEAD
TO IPA HEATER +.
OPEN__/MEASURE CONTINUITY
TO W3A ON THE IPA
INPUT BOARD
TUBE
SOCKET.
REMOVE
REPEAT IPA TUBE AND
LAST STEP FOR CHECK HEATER COIL
REPLACE IPA IPA HEATER— TO AT PINS 5 AND 6. SEE SHEET

CHECK TP4

TO GROUND.
ON POWER
CONTROL

GROUNDED?

CONTROL MODULE.

REPLACE POWER

BOARD

TEST FOR HEATER ENABLE ON THE
POWER CONTROL BOARD.P2401 PIN 3.
CONNECT P2404 AMP TO STBY “01”

RF AMPLIFIER FAULT CODE 52 TROUBLESHOOTING FLOWCHART

ILLUSTRATION 2-35

SYMPTOM ANALYSIS

NO
YES

CHECK CONTINUITY FROM
POWER CONTROL MODULE
P2401-3 TO uPROC
P2209-21. ENSURE P2401-3
IS NOT GROUNDED.

CHECK JUNCTION
OF R30 AND Q12.
(TOP OF R30)

REPLACE POWER
CONTROL BOARD.

REPAIR AND RETEST
AS NECESSARY.

* YES

CHECK JUNCTION
OF R105 AND VR2.
(TOP OF R105)

REPLACE POWER
CONTROL BOARD.

FAIL
REPAIR PIN

OR WIRE.

CHECK uPROC P2209-21

REPLACE uPROC BOARD

CHECK
CONTINUITY
AND PINS FROM
PIN —20 OF J2209
TO PIN-8 OF
J2401.

PASS

TEST A/D : INSERT A
KNOWN VOLTAGE. JUMPER
2.5VDC REF FROM U44-2
TO PIN-20 OF J2209.

REPLACE
PROCESSOR BOARD.

Y

READ IPA HEATER
MONITOR. TYPE : R12

FAIL APPROX

7F (HEX)

PASS

+/_4BITS

REPLACE POWER
CONTROL BOARD.




PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
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REV 5

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FAULT 53

NO OTHER

FAULTS
DONE

DUPLICATE AMP
STATUS WHEN THER

FAULT 53

FAULT OCCURED.

BRING THE AMP TO
STANDBY USING THE
CONSOLE G—SHELL. WAIT
LED OFF.

DOES
FAULT
REPEAT?

OTHER
FAULT

FOLLOW FLOW CHART
FOR THE FAULT THAT
OCCURS FIRST.

TURN POWER OFF AT
AMP CIRCUIT BREAKER.

TURN OFF POWER AT AMP
CIRCUIT BREAKER AND
UNPLUG J2404.

Y

CONNECT DVM TO TP-3
AND TP-2 OF POWER
CONTROL BOARD.HEATER
VOLTAGE SHOULD COME
UP, THEN AMP WILL FAULT,
IGNORE FAULT. BRING AMP

TO STANDBY, TYPE: o1.

OK

NO

TURN
AMP OFF.
REMOVE uP

53: PA heater current unacceptable at start; identical to fault 18 probable cause.

VERIFY 208 VAC 3 DISCONNECT AMP
PHASE AT AMP AC |- FROM SIGNA AND HOOK [~
INPUT. UP CONSOLE G—SHELL.
REPLACE POWER
CONTROL MODULE.
NO
CHECK CONTINUITY FROM
GROUNDED? TP3 TO GROUND, THEN |
FROM TP2 TO GROUND.
YES

TEST FOR HEATER ENABLE
ON THE POWER CONTROL

REPAIR AND RETEST
AS NECESSARY.

BOARD. P2401 PIN3.

NO
YES

CHECK JUNCTION OF R30

CHECK CONTINUITY FROM
POWER CONTROL MODULE
P2401-3 TO uPROC
P2209-21. ENSURE P2401-3
IS NOT GROUNDED.

AND Q12.
(TOP OF R30)
NO | REPLACE POWER
CONTROL BOARD.
YES
REPAIR
CHECK UNGROUNDED PIN
SIDE OF R30
(BOTTOM SIDE)

CONTINUITY
& PIN CHECK :
PIN—4 OF J2401 TO
PIN-12 OF
J2209.

PASS

REPLACE POWER
CONTROL BOARD.

NO

YES

CHECK uPROC
P2209-21

OF J2209.

TEST A/D: INSERT A KNOWN
VOLTAGE. JUMPER 2.5VDC
REF FROM u44-2 TO PIN 12

DOES CAVITY COVER.UNPLUG OPEN/
THE VOLTAGE P2404 ON POWER CONTROL
REACH 15VDC BOARD, PIN—1 TO PIN-2 OF J2404
BEFORE =1.50HMS +/ - .3.IF THE
FAULT? TUBE HAS BEEN ON THE

CHECK CONNECTIONS TO
THE TUBE ON THE PA
INPUT BOARD.

REMOVE VTAC SIDE
COVER. DISCHARGE 3 AND
6KV SUPPLIES AT THE TUBE

COOLING FINS.

COIL, CAN BE
HIGHER.

YES

NO REPLACE

uPROC BOARD.

REPLACE POWER
CONTROL BOARD.

READ PA HEATER MONITOR.
TYPE R1A

APPROX. 7F
(HEX) +/—
4 BITS?

REPLACE PROCESSOR
BOARD.

RF AMPLIFIER FAULT CODE 53 TROUBLESHOOTING FLOWCHART

ILLUSTRATION 2—-36

TPS/RF

TEST
CONTINUITY
FROM 2404 PINS
AND PIN TO BULKHEAD
FEEDTHRU CAPS, PA HEATER
+ AND IPA HEATER - .IS
EITHER PIN
SHORTED TO
GROUND?

REPAIR

HARNESS AND

CONNECTORS
AS NEEDED.

REPAIRED

FEEDTHRU CAP
SHORTED TO
GROUND

MEASURE
CONTINUITY :
FROM PA HEATER+
ON BACK OF PA INPUT
BOARD TO B1
STANDOFF WITHIN
CAVITY.

SHORT ¥

MEASURE
CONTINUITY :
FROM PA HEATER+
ON BACK OF PA INPUT
BOARD TO B2
STANDOFF WITHIN
CAVITY.

OPEN REPLACE PA

INPUT BOARD.

MEASURE HEATER COIL
RESISTANCE AT TUBE. CONNECT

TEST LEADS ON CENTER SCREW | _OPEN

REVERIFY FAULT
(STEP 1)

REPLACE

HOLE TO OUTSIDE SCREW HOLE,
SHOULD READ APPROX. 1.5 OHMS.

PA TUBE.

DIRECTION 15492

SYMPTOM ANALYSIS
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2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

| FAULT 55—-59

Y

VERIFY 208 VAC 3
PHASE AT AMP INPUT

Y

DISCONNECT AMP
FROM SIGNA

Y

TURN POWER OFF AT
BREAKER AND
DISCHARGE HIGH
VOLTAGE CAPS

Y

DISCONNECT 6KV AND
3KV LINE AT HIGH
VOLTAGE BOARD

SECURING LINES AWAY
FROM HV REC BD

BRING AMP
TO STANDBY,
FAULT 57

YES

DIRECTION 15492

55: +3KV supply unacceptable immediately after soft—start; this failure is most likely due to a problem in
the High Voltage Rectifier/Filter Board, and very possibly arelay problemin the AC Switching Module. Oth-
er sources of the failure could be the 4.5KVA HV Transformer, loading in the VTAC, and bad A/D on the

Processor Board.

56: +6KV supply unacceptable immediately after soft—start; identical to fault 55 probable cause.
57: +3KV soft—start failure; differs from fault 55 only in timing.
58: +6KV soft—start failure; identical to fault 56 except for timing.
59: +3KV supply or +6KV supply run failure; shares the same probable causes as faults 55 through 58.

RECONNECT 3KV LINE
AT HIGH VOLTAGE REC

|}

TURN POWER OFF AT

BREAKER AND DISCHARGE

HIGH VOLTAGE CAPS

PLACE AMP IN STBY TYPE:
O1. MONITOR IPA & PA
CATHODES PRIOR TO AMP
FAULTING, AT TP—5 & TP-6
ON POWER CONTROL BD

FAULT HAS BEEN
ISOLATED TO:
HV RED BD,
PROCESSOR,
AC SWITCHING MOD

VERIFY
IPA & PA
VOLTAGES TO BE:
IPATP-5, 25VDC TO
33VDC
PATP-6, 90VDC
TO 110VDC

BAD

BELOW REV 2.3 FAILURE OF RUN RELAYS WILL NOT BE DETECTED, HOWEVER
THE FOLLOWING FAILURE WOULD MOST LIKELY OCCUR; IF THE RUN RELAY
FAILED IN THE CLOSED CONDITION, K3 WOULD CLICK MUCH LOUDER

THAN NORMAL. THE AMP WOULD NOT FAULT UNTIL K3 EVENTUALLY
BECAME DEFECTIVE. WITH REV 2.3 THE AMP WOULD 17 FAULT.

IF THE RUN RELAY FAILED IN THE OPEN STATE R3 & R4 IN AC—SWITCHING
MOD WOULD BURN UP DUE TO EXCESSIVE CURRENT.

THE SOLID STATE RELAYS CAN NOT BE SAFELY TESTED IN THE AMP.

TURN POWER OFF PLACE AMP IN
AT BREAKER AND STANDBY AND
DISCONNECT J2404 f—»= MONITORIPA & |—3»
ON THE POWER PA CATHODES
CONTROL BOARD AT TP-5& TP-6
UNPLUG
J2404 AND
TYPE: o1

CHECK
CONTINUITY &
PINS. PA: PIN—7 J2701
TO PIN-7 J2209.
IPA: PIN-5 J2701 TO
PIN—15 J2209.

NOTE:

SHORTED RELAY COILS
MAY DAMAGE U30 ON
PROCESSOR BD

REPAIR FAULTY WIRE
ORPIN

TPS/RF

O O—

CHECK
RELAY CONTACTS
ON AC—-SWITCHING
MODULE

TURN POWER OFF PERFORM ENSURE 3KV DISCONNECT THE 3KV LINE STARTING
FAULT HAS BEEN AT BREAKER AND CONTINUITY LINE IS NOT FROM THE TUBE, WORKING YOUR WAY REPLACE
ISOLATED TO 3] [\edimornoh 3= CHECK FROM 3KV 3] BEING PINCHED [ BACK TO THE HV REC BOARD BRINGING -3  FAULTY
THE IPA CAVITY VOLTAGE CAPS CABLE TO GND IF BETWEEN THE AMP TO STBY AFTER EACH BREAK COMPONENT
SHORTED ISOLATE BULKHEADS IN THE CIRCUIT UNTIL FAULT STOPS
|
]
EXP: DISCONNECT 3KV LINE AT TUBE AND CLOSE AMP UP. TYPE:
o1 (TO STBY} DOES AMP 57 FAULT? IF YES THE SHORT IS DOWN
LINE FROM TUBE. IF NO THE TUBE IS AT FAULT
ENSURE 6KV LINE IS NOT BEING PINCHED BETWEEN BULKHEADS. 1
BRING TURN POWER OFF l DISCONNECT THE 6KV LINE STARTING
AMP TO NO | AT BREAKER AND RECONNECT GAIN ACCESS CHECK PASS | FROM THE TUBE, WORKING YOUR WAY REPLACE
= STANDBY DISCHARGE HiGH ] BKVLINEAT o ZOR <020 e{ CONTINUITY OF THE BACK TO THE HV REC BOARD BRINGING f-»{  FAULTY
DOES AMP VOLTAGE CAPS HV REC BD 6KV LINE TO GND THE AMP TO STBY AFTER EACH BREAK IN COMPONENT
FAULT 57 THE CIRCUIT UNTIL FAULT DISAPPEARS
SHORT TO |
GROUND

VERIFY IPA & PA

VOLTAGES TO BE:
IPA 27VDC TO 33VDC
PA 130VDC TO 100VDC

PERFORM
VISUAL INSPECTION
OF POWER CONTROL
BOARD NOTE: PAY
CLOSE ATTENTION

TO R78 & R77

IF POWER CONTROL BOARD

ISOLATE SHORT

HAS SIGNS FO BURNED
COMPONENTS VERIFY BIAS
LINES PRIOR TO REPLACEMENT

———
|

DC CHECKING MR754 IS AN INADEQUATE
TEST. THESE HIGH VOLTAGE DIODES MAY
HAVE HIGH LEAKAGE CURRENT PULLING
THE BIAS VOLTAGE DOWN. THE ONLY WAY
TO TEST THESE COMPONENTS IS A BENCH
TEST WITH EXTERNAL SUPPLY.

PASS PERFORM CONTINUITY CHECK i

OF IPA & PA BIAS LINES.

—>®—> POWER CONTROL
BOARD

EXP: DISCONNECT 6KV LINE AT TUBE AND
CLOSE AMP UP. TYPE: o1 (TO STBY} DOES AMP
57 FAULT? IF YES THE SHORT IS DOWN LINE
FROM TUBE. IF NO THE TUBE IS AT FAULT

EPLACE

VERIFY

CHECK CONTINUITY FROM PIN 9 OF P2401 TO R70 ON THE POWER
CONTROL BOARD. CHECK PIN 9 TO BOTTOM OF R69 (11K +/-5%).
DC CHECK U7 (OP—AMP) WITH METER SET TO DIODE CHECK.
PIN2 (POS) TO PIN 3 (NEG) = OPEN. REVERSE LEADS = 2.8 VDC.
IF ANY CHECKS FAILED, REPLACE POWER CONTROL BOARD.

CHECK CONTINUITY FROM PIN 17 (P2401) TO R74 (LEFT SIDE) ON
THE POWER CONTROL BOARD. CHECK PIN 17 TO R73 (BOTTOM)
(11K +/=5%). REPEAT OP—AMP DC CHECK FOR U8.

F. 55—58 ARE SOFT
START FAILURES
BEFORE THE RUN RELAY
IS EVEN ENERGIZED.

MONITOR IPA/PA
BIAS VOLTAGE
TP-5& TP-6 PCB

IPA & PA TYPE
VOLTAGES TO BE:

IPA 27VDC TO 33VDC

01,

VERIFY BIAS REF
ON POWER CONTROL BD:

PERFORM A CONTINUITY

FAIL| CHECK OF BIAS REF VOLTAGE

PASS

LINES IPA: PIN—1 OF J2209 TO

IGNORE FAULT, MAKE
MEASUREMENT
PRIOR TO FAULT

PINS 1 & 3 SHOULD START AT
OVAC THEN INCREASE TO
AROUND 65VAC AND GRADUALY

R70 FOR IPA & R74 PA
SHOULD BE
20VDC

PA 130VDC TO
100VDC

PIN—9 OF J2401. PA: PIN-5 OF

J2209 TO PIN-17 OF J2401.

l FAIL

REPLACE WIRE
OR REPLACE PIN

IF MEASUREMENT WAS CORRECT IT IS PRESUMED
THAT THE PCB IS FUNCTIONING CORRECTLY. IF THE
VOLTAGE WAS NOT CORRECT A POSSIBLE SHORT ON
THE OUTPUT MAY BE THE SOURCE OF THE PROBLEM.

PASS

DC CHECK U7/U8 ON

PASS

POWER CONTROL BD

l FAIL

REPLACE POWER
CONTROL BD

INCREASE UNTIL IT REACHES
120VAC. PIN-2 SHOULD BE
OVAC THEN SHIFT TO 120VAC.

REPLACE
PROCESSOR BD

TO SHT 2 (A)

BRING AMP TO MONITOR PINS
o STBY AT 1,2,3 OF P2102
- CONSOLE BEFORE AMP
G-SHELL TYPE: FAULTS
ol <CR
REPLACE
HV REC BD

DC CHECK
3KV OR 6KV MON
CIRCUIT ON HV
RECTIFIER BD

PASS

6KV: PIN—7 OF J2209 TO PIN—7 OF J2701. |—
3KV: PIN—15 OF J2209 TO PIN-5 OF J2701

CHECK CONTINUITY AND PINS.
JUMPER 2.5V

TEST A/D: INSERT A KNOWN VOLTAGE.

REF FROM U44-2 TO

PIN-7 OR PIN-15 OF J2209

—>

READ 6KV/3KV MON AT CONSOLE
G—SHELL: TYPE R19 OF R11 REPEAT
5-7 TIMES AND USE THE HIGHEST

READING

L » TOSHT 2 (B)

RF AMPLIFIER FAULT CODE 55 — 59 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2-37

SYMPTOM ANALYSIS



2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FROM
PAGE 1

FROM
PAGE 1

A

—

PINS 1 & 2 READ OVAC (PH-A & PH-C)

IF THE RUN RELAY CONTROL
SIGNAL FAILED, R3 & R4 WOULD
BURN UP AND OPEN.

MOST LOGICAL CAUSE IS THE RUN

PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

— > NO VOLTAGE ON ALL PHASES

()EZ

ONE OR TWO PHASES
— MISSING, BUT NOT BOTH PH-A
&PH-C

OPEN.

REPLACE
AC—SWITCHING
MODULE

L PHASE OR PHASES NOW READ A VOLTAGE

PERFORM CONTINUITY

[T~ 7 7 7 T T T T T T 77| EFFECTIVE WAY TO TEST THESE COMPONENTS IS A

RELAY FAILED, IF THIS IS THE CASE
R4 & R3 MAY BE BURNED. OR K3 —»@—» @
RELAY CONTACTS MAY BE STUCK

DC CHECKING MR754 & HVPR16—MO8 DIODES IS AN
INADEQUATE TEST. THESE HIGH VOLTAGE DIODES
MAY HAVE HIGH LEAKAGE CURRENT. THE ONLY

BENCH TEST WITH EXTERNAL SUPPLY.

REPLACE
PROCESSOR BD

APPROX
7F 9HEX)

PASS

PERFORM CONTINUITY

CHECK FROM AC— PASS Dqg?gzanND;\/ PASS CHECK OF HV
SWITCHING MOD TO HV REG BD TRANSFORMER .
TRANSFORMER.
* FAIL FAIL *FAIL
REPLACE
HV REC BD

REPAIR FAULTY
WIRE OR PIN

REPLACE HV
TRANSFORMER

DC CHECKING MR754 & HVPR16—MO8 DIODES IS AN
INADEQUATE TEST. THESE HIGH VOLTAGE DIODES
MAY HAVE HIGH LEAKAGE CURRENT. THE ONLY
EFFECTIVE WAY TO TEST THESE COMPONENTS IS A
BENCH TEST WITH EXTERNAL SUPPLY.

CHECK ALL CONNECTORS
ON HIGH VOLTAGE REC BD
AND PERFORM A VISUAL
INSPECTION OF HV REC BD

PERFORM CONTINUITY

CHECK FROM AC—SWITCHING [t D12-D24 ONHV [ )

MOD TO HV TRANSFORMER.

DC CHECK Df,

REC BD

ENSURE ALL CAPS ON HV
REC BD ARE SCREWED

DOWN TIGHT, CHECK FOR [

CORROSION AT SCREW LUGS

PERFORM CONTINUITY
CHECK OF HV

FAULT
REPLACE | REOCCURES
'@ ™ HV REC BD

TRANSFORMER .

RF AMPLIFIER FAULT CODE 55 — 59 TROUBLESHOOTING FLOWCHART (continued)
ILLUSTRATION 2-37

TPS/RF

REPLACE HV
TRANSFORMER

DIRECTION 15492

SYMPTOM ANALYSIS
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1.0T, & 0.5T
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REV 5

DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

(e) REFER TO
YES FAULT 5.
VERIFY RELAY CONTROL YES
SIGNALS. MONITOR METER, CHECK
CHECK THE START FROM OFF BRING AMP TO VOLTAGE SHOULD BE
T RELAY K3, PLACE |—3> MODE = STANDBY, —| 24VDC THEN A FEW paie NO_ | CHECKPIN-5 NN REPAIR WIRE
_— _®_, METER (+).ON TYPE: o1 TYPE; o1 SECONDS AFTER STEP 24VDC? OF P2102 ol 1510270 PINs o ORPIN.
PIN=7 OF P2102. C SHIFT TO 0—.9 VDC. ‘ FOR 24vDC OF 49210
MEASURE TO :
GROUND.
REPAIR WIRE OR PIN
CHECK
) DIDI CHECK PLACE A VOLT REPLACE
CAUTION: P ONTINUTY sHIFTTONYES | munReLay || Praceavpinorr | | METERONPIN-7 @ AG SWITCHING

MUST BE TAKEN WHEN WRITING REPLACE P2102 TO PIN-13 | NO CONTROL MODE, TYPE; 00 MEAS?UFRFEZ;SZGND MOD.

TO ADDRESS 6000, IMPROPER PROCESSOR OF J2210. SIGNAL. :

INPUT MAY DAMAGE THE BOARD. YT
AMPLIFIER. REPAIR WIRE
ORPIN. AROUND POS TO
| PIN-6 NEG TO
| NO PIN-5.
THIS WILL ENABLE THE RUN RELAY | VERIFY PP——
CONTROL SIGNAL, HOWEVER THE RELAY MONITOR VOLT METER.
TURN ON RUN RELAY.
WILL NOT ENERGIZE. THESE ARESOLD  =——{ Tvie. g\weo%o 30<CR> | METER SHOULD READ METER PIDITN No FR?NT,I',HE'&,F ves | CHECKSS— METER ON DIODE SHECK
STATE RELAYS AND THEY NEED 208VAC ON : 24VDC..THEN SHIFT TO READ SHIFT TO P5102 TO PIN_9 SW2IN AC SETTING. POS LEAD TO
THE INPUT TO SWITCH. 0-.9VDC 24VDC? OF J2910. SW'IJI'(C)IISING PIN 5 OF 2102 NEG

VERIFY RELAY COILS.

TURN AMP OFF
AT AMP CIRCUIT
BREAKER.

UNPLUG
P2102.

WITH AN OHM METER MEASURE
THE RESISTANCE BETWEEN PIN-7
& PIN-5 OF J2102. MEASUREMENT

SHOULD BE 300—-450 OHMS.

IF DEFECTIVE,
REPLACE AC—
SWITCHING MODULE.

CONTINUITY CHECK OF
IPA/PA BIAS LINES

THE MOST LIKELY CAUSE OF A SHORT TO GND IS A BAD FEED THROUGH
CAP OR D1 DIODE. DC CHECKING MR754 IS AN INADEQUATE TEST THESE
HIGH VOLTAGE DIODES MAY HAVE HIGH LEAKAGE CURRENT, PULLING THE
BIAS VOLTAGE DOWN TURNING ON THE TUBE. THIS WOULD LOAD THE HV
SUPPLY DURING START UP AND THE PROCESSOR WOULD DETECT THIS AS
A POSSIBLE SHORT OR PROCESSOR AND 57 FAULT THE AMP. THE ONLY
WAY TO TEST THESE DIODES IS A BENCH TEST WITH EXTERNAL SUPPLY.

RETURN
TO MAIN
CHART

HV TRANSFORMER DC CHECK

IF ANY STEP FAILS IN THIS NOTE
REPLACE HV TRANSFORMER.

YES |

REPLACE
PROCESSOR BD.

METER
READS
APPROX
.79VDC?

REPLACE AC
SWITCHING
MOD.

WHEN MEASURING LARGE INDUCTANCES, DO NOT USE
OHM METER AUTO—-RANGE DUE TO INDUCTIVE
CHARGE/DISCHARGE CAUSING METER TO SWITCH
RANGE INDUCING FURTHER CHARGE/DISCHARGE. USE
100 OHM SCALE ON THE FOLLOWING MEASUREMENTS.

TURN AMP OFF
ATBREAKER. DISCHARGE
HV CAPS AT HV REC BD.

UNPLUG J2006 HV TRANSFORMER
PRIMARY. CHECK PINS 1,2,3 TO PIN
4 SHOULD BE OPEN.

YES

CHECK CONTINUITY FROM
PIN-7 OR 8 OF J2404 TO
PIN 3 OR 9 OF J2701.

TURN AMP OFF AT
BREAKER AND

UNPLUG J2404

METER
READS IN MEG
OHMS?

CHECK CONTINUITY
FROMPINS 7 & 8
TO GND OF J2402.

DISCHARGE HV CAPS AND
GAIN ACCESS TO HV REC
BOARD. UNPLUG J2701

TPS/RF

METER
READS IN MEG
OHMS?

NO

CHECK WIRE TO IPA/PA
INPUT BD CATHODE LINE
NEAR BLOWER. IF WIRE
IS OK, CLIP OR
UNSOLDER WIRE.

CHECK PINS 1,2,3,4 TO
SECONDARY WINDINGS
(WA,WB,WC 3,4,56).

ALL SHOULD BE OPEN.

NO
REPAIR PIN OR WIRE.

YES
REPLACE HV REC BD.

METER
READS IN MEG

CHECK CONTINUITY
FROMPINS 7 & 8

CHECK CONTINUITY OF
PIN 7 & 8 TO GROUND.

TO GND OF J2402. OHMS?

MAKE THE FOLLOWING MEASUREMENTS
WITH AN OHMMETER.

WC5-TO-WC6 80—-90 OHMS

WC3-TO-WC4 145-155 OHMS

WB5-TO-WB6 80—-90 OHMS

WB3-TO-WB4 145-155 OHMS

WA5-TO-WA6 80—90 OHMS

WA3-TO-WA4 145-155 OHMs
STOP

D1 ORD12 ONHVREC BD IS
MOST LIKELY THE PROBLEM.

CONTACT
REGION
SUPPORT

| YES

REPLACE IPA AND PA

INPUT BOARD.

RF AMPLIFIER FAULT CODE 55 — 59 TROUBLESHOOTING FLOWCHART (continued)
ILLUSTRATION 2-37

SYMPTOM ANALYSIS




2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

5.000

High Voltage Power On Sequence (6.0 kV detector) at Processor Board.

Voltage (V) vs. time (sec), Limits indicate Faults 57 and 17.

4.500

T

4.000F

T

3.500

3.000

=

2.500

2.000

1.500

1.000

0.500

0.000

0.000

8.000

PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

High Voltage Power On Sequence (3.0 kV detector) at Processor Board.
Voltage (V) vs. time (sec), Limits indicate Faults 57 and 13.

DIRECTION 15492
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RF AMPLIFIER FAULT CODE 57 SIGNALS

ILLUSTRATION 2-38

TPS/RF
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SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

DIRECTION 15492

PROPRIETARY TO GENERAL ELECTRIC COMPANY
REV 5

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

SIGNA TG SET TO MINIMUM.

NOTE 1: VERIFY MOTOR POSITIONS

REFER TO THE ERBTEC PROPRIETARY MANUAL, PAGE 3—-26 AND 3-27.
THE PRIMARY ADDRESS FOR MOTOR LOCATIONS IS B6.

ADDRESSES 60 THRU 6F CONTAIN THE FACTORY MOTOR POSITIONS.
ADDRESSES 50 THRU 5F ARE THE ACTIVE MOTOR POSITIONS.

EACH MEMORY LOCATION CONTAINS TWO BITS OF HEX DATA, EITHER
THE MSB OR THE LSB OF THE MOTOR POSITION.

PERFORM MEMORY READS AT THE CONSOLE G—SHELL AS
FOLLOWS:

MRB660 THRU MRB66F

MRB650 THRU MRB5F

EXAMPLE: MRB650 [CR] RETURNS 01 (HEX) TYPICAL VALUE.
COMPARE THE MOTOR POSITION DATA FROM 60 THRU 6F TO
THE DATA FROM 50 THRU 5F:

FOR TEST POINTS AND SIGNAL DESCRIPTIONS. SEE ILL.1—29A.
GET THE CURRENT MOTOR POSITION DATA FROM NOTE 1.

PLACE AMP IN BODY MODE:
AT THE CONSOLE G—SHELL TYPE: BODY(CR)

TYPE: A— CR)(DISABLES AFT)

TYPE: 03 (CR) (AMP TO OPERATE)

MOVE MOTOR 3 TYPE: T3 XXXX (CR)
(XXXX = CURRENT MOTOR POSITION IN DECIMAL +100)

READ PHASE DETECTOR TYPE: MR4E (CR)
THE DATA RETURNED SHOULD BE 2X (HEX) (MAX PHASE LIMIT)

MOVE MOTOR 3 TYPE: T3 XXXX (CR)
(XXXX = CURRENT MOTOR POSITION IN DECIMAL —100)

READ PHASE DETECTOR TYPE: MR4E (CR)
THE DATA RETURNED SHOULD BE CX (HEX) (MIN PHASE LIMIT)

DISCONNECT COAXIAL CABLES J2601, J2602 AND J2603 FROM THE
VTAC BULKHEAD. REMOVE THE TWELVE SCREWS MOUNTING THE RF
MONITOR TO THE BACK PANEL OF THE AMP, MOVE THE MONITOR
MODULE TO A POSITION WERE P32801 ON TOP OF THE MODULE IS
AVAILABLE FOR TESTING. PULL OUT THE AC INTERLOCK SWITCH.

AT THE CONSOLE G—SHELL
TYPEo1  (CR) (AMP TO STANDBY)
TYPE HEAD (CR) (AMP TO HEAD MODE)
TYPEo3  (CR) (AMP TO OPERATE)

24V — MONITOR PIN 12 OF P2801. SHOULD BE 24VDC TO GND. (I)
K1 — MONITOR PIN 10 (RF RLY 2) OF P2801 = 24VDC TO GND. (Il)
K2 — MONITOR PIN 3 (RF RLY 3) OF P2801 = 24VDC TO GND. (Il)
J2602 CENTER PIN TO SHIELD OPEN.

J2603 CENTER PIN TO SHIELD 50 OHMS + OR = 5%.

FAIL 50 OHM LOAD TEST REPLACE RF MONITOR.

AT THE CONSOLE G—-SHELL

TYPE o1 (CR) (AMP TO STANDBY)

INITIAL SETUP CONDITIONS
VERIEY 208 3 PHASE AG AT THE AMP AG INPUT. NOTE2  CHECK PHASE DETECTOR PA/ IPA. NOTE3:  VERIFY RF MONITOR FUNCTION NOTE4:  VERIFY MOTOR DRIVERS
CONSOLE G—SHELL CONNECTED. IF SIDE COVERS ARE OFF REFER TO NOTE 6 SETUP:  DISCONNECT RF INPUT FROM THE REAR OF THE AMP (J2503).

AT THE CONSOLE G—SHELL TYPE o1 (CR) (AMP TO STANDBY)

VERIFY MOTORS DRIVE TO ZERO THEN TO BODY POSITIONS

AT THE CONSOLE G—SHELL TYPE Z (CR) (MOTOR ZERO)
WATCH TO SEE THAT THE MOTORS MOVE FREELY.
DO THE MOTORS REACH ZERO WITHOUT A FAULT?
TYPE BODY (CR) (AMP TO BODY MODE)
TYPE Z (CR) (RECORD MOTOR DATA)

REPEAT Z & BODY COMMAND SEQUENCE TWO TIMES TO HEAT UP MOTOR
DRIVERS AND VERIFY MOTOR POSITIONS STAY THE SAME WITHIN A FEW
BITS.

TYPE BODY (CR) (AMP TO BODY MODE)

NOTE 5: VERIFY MICRO A/D CONVERSION FOR PHASE DETECTOR

PA/IPA PHASE DETECTOR:

BODY MODE: MOTOR 1 FACTORY + OR — 30 STEPS TYPE BODY (CR) (AMP TO BODY MODE) PA — SCOPE : PIN—1 OF THE OUTPUT CONNECTOR RED/BLU WIRE
MOTOR 2 FACTORY + OR — 00 STEPS IF',’LAA lél;lﬁMEPEﬁTEgg?Ag%SET:AND DISABLE AFT TYPEo3  (CR) (AMP TO OPERATE) IPA — SCOPE : PIN—1 OF RPL4 PROCESSOR BD.
MOTOR 3 FACTORY + OR — 800 STEPS : SCOPE SETUP: BW LIMIT OUT
MOTOR 4 FACTORY + OR — 00 STEPS AT THE CONSOLE G—SHELL K1 — MONITOR PIN 10 OF J2801 SHOULD BE OVDC TO GNS. (Il) DC COUPLING
TYPE HEAD (CR) K2 — MONITOR PIN 3 OF J2802 SHOULD BE OVDC TO GND. (Il) 2V/DIV
HEAD MODE: MOTOR 1 FACTORY + OR — 30 STEPS TYPEA-  (CR) (DISABLES AFT) J2602 CENTER PIN TO SHIELD 50 OHMS + OR — 5%. 50MSEC/DIV

MOTOR 2 FACTORY + OR — 00 STEPS
MOTOR 3 SAME AS BODY MODE
MOTOR 4 SAME AS BODY MODE

IF THE ACTIVE MOTOR POSITIONS EXCEED THESE LIMITS THEN RESET
TO THE FACTORY MOTOR POSITIONS.

EXAMPLE: MWB650 01 WILL WRITE 01 (HEX) TO ADDRESS 50.

READ THE FACTORY AFT CORRECTIONS AND RESET IF NEEDED:
AT THE CONSOLE G—SHELL TYPE: MRB62D [CR] PA PHASE DETECTOR MSB.
MRB62E [CR] PA PHASE DETECTOR LSB.

IF THE PA AFT CORRECTION EXCEEDS 200 STEPS (DECIMAL)
THEN RESET B62D AND B62E TO 00.

TYPE 03 (CR) (AMP TO OPERATE)

MOVE MOTOR 1 TYPE: T1 XXX (CR)
(XXX = CURRENT MOTOR POSITION IN DECIMAL +20)

READ PHASE DETECTOR:
AT THE CONSOLE G—SHELL TYPEMR 4D (CR)
THE DATA RETURNED SHOULD BE 2X (HEX) (MAX PHASE LIMIT).

MOVE MOTOR 1 TYPE: T1 XXX
(XXX = CURRENT MOTOR POSITION —20)

READ PHASE DETECTOR:
AT THE CONSOLE G—SHELL TYPE MR4D (CR)
THE DATA RETURNED SHOULD BE CX (HEX) . (MIN PHASE LIMIT).

J2603 CENTER PIN TO SHIELD OPEN.
FAIL 50 OHM LOAD TEST REPLACE RF MONITOR.

(I) FAILS 24V AT PIN 12 — VERIFY CONTINUITY TO POWER CONTROL BOARD,
AND TEST 24V SUPPLY AT THE POWER CONTROL BOARD.

(I) IF DURING K1 OR K2 TEST PINS 10 AND 3 FAIL 24V OR FAIL TO REACH
.2V MIN.

AT THE CONSOLE G—SHELL
TYPEoO  (CR) (AMP OFF)

AFTER SHUTDOWN UNPLUG J2801 AND MEASURE THE RELAY COIL
RESISTANCE AT THE RF MONITOR PLUG P2801.

PIN 12 TO PIN 10 APPROX. 300 OHMS. FAIL REPLACE RF MONITOR.
PIN 12 TO PIN 3 APPROX. 300 OHMS. FAIL REPLACE RF MONITOR.
VERIFY CONTINUITY FROM J2801 PINS 3, 10 TO J2211 PINS 7, 3.
CONTINUITY FAILS REPAIR AS NEEDED IF OK REPLACE UP MODULE.

MAKE NOTE OF VOLTAGE LEVEL.

READ A/D OUTPUT:
AT THE CONSOLE G—SHELL
TYPE RO7 (CR) (READ PA PHASE VALUE)
TYPE ROE (CR) (READ IPA PHASE VALUE)
REPEAT READ SEVERAL TIMES AND RECORD THE HIGHEST VALUE.
CONVERT TO DECIMAL AND MULTIPLY BY .0196
COMPARE TO RECORDED VALUE.

IF THEY DIFFER BY MORE THAN .06V, VERIFY WIRING THEN REPLACE
MICROPROCESSOR.

NOTE 10: CHECK OSCILLATOR OUTPUT AS FOLLOWS:

PLACE AMP IN OFF MODE AND SELECT OSC OUT TO TEST JACK.

NOTE 6: CHECK SS AMP OUTPUT NOTE 8: CHECK PA CATHODE VOLTAGE AND 6KV

NOTE9:  CHECK IPA CATHODE VOLTAGE AND 3KV AT THE CONSOLE G—SHELL: TYPE 00 (CR)
DISCONNECT RF—IN, CONNECT OUTPUT OF SS BOARD THRU A 60DB PA CATHODE: TYPE ADO (CR)
ATTN. TO A SCOPE TERMINATION AT 50 OHMS. IPA CATHODE:

AT THE CONSOLE G—SHELL:
TYPE BODY (CR) (AMP TO BODY MODE)
TYPE 03 (CR) (AMP TO OPERATE)
TYPE A90 (CR) (OUTPUT 100MV P—P)

AT THE CONSOLE G—SHELL: TYPE A— (CR) (AFT DISABLED)
TYPE BODY (CR) (AMP TO BODY MODE)
TYPE 03 (CR) (AMP TO OPERATE)
MONITOR PA CATHODE AT POWER CONTROL BOARD.

AT THE CONSOLE G—SHELL: TYPE A— (CR) (AFT DISABLED)
TYPE HEAD (CR) (AMP TO HEAD MODE)
TYPE 03 (CR) (AMP TO OPERATE)

MONITOR CATHODE BIAS WITH A SCOPE AT TP5 ON THE POWER

THEN INHIBIT UNBLANK:
AT THE CONSOLE G—SHELL: TYPE MW1000 FB (CR)

CONNECT OSCILLOSCOPE TO THE TEST RF OUTPUT JACK ON THE SSA

TYPE o1 (CR) (AMP TO STANDBY) SCOPE SETUP: BWLIMIT IN CONTROL BOARD. AT THE REAR OF THE AMPLIFIER.
TYPE HEAD (CR) (AMP TO HEAD MODE) 10V/DIV
TYPE 03 (CR) (AMP TO OPERATE) 10MSEC/DIV SCOPE SETUP: BW LIMIT IN SCOPE SETUP: ENSURE 50 OHM TERMINATION AT SCOPE
TYPE A95 (CR) (OUTPUT 48MV P—P) EXT TRIG 2V/DIV X10 PROBE BW LIMIT OUT
EXT TRIG AT BOTTOM SIDE OF R31 (PCB) 10MSEC/DIV 1V/DIV
VOLTAGE BIAS SHOULD PULL DOWN FROM 100V TO 24 — 32VDC. EXT TRIG 1MSEC/DIV

NOTE 7: CHECK PA INPUT BOARD K-1

REMOVE RF INPUT FROM THE REAR OF THE AMPLIFIER J2503.

CHECK FOR 24VDC ON RELAY TERMINAL LABELED +24V. IF NOT
CORRECT CHECK CONTINUITY TO POWER CONTROL BOARD AND 24V
SUPPLY. THEN CHECK CONTINUITY FROM TERMINAL RF RELAY 1 TO
PROCESSOR BOARD.

AT THE CONSOLE G—SHELL:
TYPE A— (CR) (AFT DISABLED)
TYPE BODY (CR) (AMP TO BODY MODE)
TYPE 03 (CR) (AMP TO OPERATE)

METER SHOULD READ 0VDC

AT THE CONSOLE G—SHELL:
TYPE o1 (CR) (AMP TO STANDBY)
TYPE HEAD (CR) (AMP TO HEAD MODE)
TYPE 03 (CR) (AMP TO OPERATE)

METER SHOULD READ +24VDC.

TPS/RF

6KV MEASUREMENT

AT THE CONSOLE G—SHELL: TYPE A— (CR) (AFT DISABLED)
TYPE BODY (CR) (AMP TO BODY MODE)
TYPE 03 (CR) (AMP TO OPERATE)

MONITOR 6KV WITH SCOPE AT RP13—PIN 15 ON PROCESSOR BOARD.

SEE ILLUSTRATION 1—29A.

EXT TRIG AT BOTTOM SIDE OF R31 (PCB)

VOLTAGE SHOULD PULL DOWN FROM 32V TO WITHIN 3 — 7VDC.
SEE FLOWCHART SIGNAL NOTE ON NEXT PAGE.

3KV MEASUREMENT

AT THE CONSOLE G—SHELL: TYPE A— (CR) (AFT DISABLED)
TYPE HEAD (CR) (AMP TO HEAD MODE)
TYPE 03 (CR) (AMP TO OPERATE)

MONITOR 3KV WITH SCOPE AT RP13—PIN 11 ON PROCESSOR BOARD.
SEE ILLUSTRATION 1-29A.

RF AMPLIFIER FAULT CODE 60 — 62 TROUBLESHOOTING FLOWCHART

SYMPTOM ANALYSIS

ILLUSTRATION 2-39

VOLTAGE SHOULD BE AROUND 3.5V P—P OF RF.

NOTE 11:  IPA INPUT BOARD TEST

ENSURE TUNE AND LOAD ADJUSTMENT CAPACITORS HAVE NOT BEEN
TAMPERED WITH. IF ANY ADJUSTMENT HAS BEEN MADE, REPLACE THE
IPA INPUT BOARD.

GAIN ACCESS TO THE IPA CAVITY.
CHECK CONTINUITY OF THE FOLLOWING:

J2503, CENTER CONDUCTOR TO L5 ON THE IPA INPUT BOARD.
CHECK L3 TO W1 ON IPA TUBE SOCKET.

IF CONTINUITY FAILS, REPLACE THE IPA INPUT BOARD.



FAULT 60-62

VERIFYMOTOR
POSITIONS (NOTE 1)

Y

DOWNLOAD FACTORY
MOTOR POSITIONS IF
NEEDED.

EXECUTE
AFTIN
FAILED
MODE.

IS FULL
POWER
AVAILABLE IN HEAD
AND BODY MODES
WITH AFT
DISABLED?,

DOES AFT
FAIL IN BOTH
HEAD AND
BODY
MODES?

PASS

PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

VERIFY PA
PHASE
DETECTOR
FUNCTION.
(NOTE 2)

VERIFY A/D FOR
PHASE DETECTORS.
(NOTE 5)

PASS

VERIFY MOTOR
DRIVERS.

OK

BD = 2VDC?,

YES

(NOTE 4)

VERIFY ERBTEC | OK REPLACE
RF MONITOR. >  MICROPROCESSOR
(NOTE 3) MODULE.

REPLACE
PROCESSOR BD.

CHECK
CONTINUITY
FROM RF—-ANODE
ON BACK OF IPA—
INPUT BD TO
PIN 16 OF
J2209.

REV 5 DIRECTION 15492
2-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)
NOTE: TO VERIFY FAULT, SHUT OFF AMP. THEN BRING AMP TO STBY
READY. EXECUTE AFT IN HEAD OR BODYMODE AS INDICATED BY
FAULT CODE. IF FAULT RECURS, SEE STEP 1. IF ANY OTHER FAULTS IPA CATHODE
ARE ENCOUNTERED, FOLLOW THE CORRESPONDING FLOW CHART. wrﬂ\mm VOLTAGE
I REPLACE RF REZERO MOTORS. Blanked
| MONITOR. RETURN TO
_: FAIL FAIL
VERIFY MOTOR AND
VERIFY ERBTEC RF | PASS | CAPACTTOR ZERO. REFER | 2SS | veRIFY Pa/iPA PHASE Tube On
MONITOR. (NOTE 3 DETECTORS. (NOTE 2
AMP SETUP: FOLLOW AFT ¢ ) REPLAGEMENT ¢ ) 0VvDC
PROCEDURE FOR AMP SETUP INSTRUCTIONS. 5V ims
I © T
| |
AFT |
REPEAT AFT THREE TIMES CORRECTION OUTPUT TEST SSA MODULE.
AND RECORD THE NN LOW | BYPASS PORT f ANDPORT |, | VERIFY IPACATHODE |OK | TESTIPAINPUT BOARD |OK | CHECKIPACAVITY FOR [ok | CHECKMOTORS1.2 o REPLAGE
CORRECTIONS. (NOTE 1) (NOTE 1) REPLACE SSA. 2 CABLES. CONNECT SSA BIAS, AND 3KV DC. | —p FUNCTION. PROPER ASSEMBLY, | |
RF OUTPUT DIRECTLY TO (NOTE 9) (NOTE 11) LOOSE WIRES ETC. ASSEMBLY AND ZERO. IPA TUBE.
DUMMY LOAD (ERBTEC MANUAL)
(NOTE 6)
BOTH
Low
TEST K1 RELAY AND CHECK MOTORS 3,4
BYPASS RF MONITOR, CONNECT oK | VERIFYPACATHODE |ok | CHECKPA CAVITY FOR [ok ’
NO | ATTENUATOR DIRECTLY TO HEAD/ T o L RO WER HERD R BoDY OO oA ON L=l  'BIAS AND6KVDC.  f—mf PROPERASSEMBLY, [— sccfin aie SERO
BODY OUTPUT PORT. : : : (NOTE 8) LOOSE WIRES ETC. :
(NOTE 7) (ERBTEC MANUAL)
oK
REPLACE SSA MODULE.
FULL POWER REPLACE
HEAD & BODY PA TUBE.
VERIFY ERBTEC RF o - .
FOR 62 MONITOR.C 60: IPA AFT does not converge; this indicates that sufficient power exists for AFT but the mo-
FAULTS (NOTE 3) tors cannotforce azero—phase condition. Problems could exist with the motors, motor drivers,
YES gggs&%’; ONLY | BRING AMP UP IN OPERATE HEAD IPA phase detector, Processor Board A/D, IPA tube, or cabling.
> OUTPUT. MOSEWW&TT‘};I SI'ESA’EB;E%TAND 61: PA AFT does not converge; identical to fault 60 probable cause. ) .
(NOTE 2) : 62: Insufficient power reaching tube output for AFT; most likely this problem is due the Solid
l State Ampilifier oscillator or path switching. Also very likely is a bad connection between Solid
State Amplifier and the VTAC. Other potential sources of failure could be the IPAtube, IPAinput
K'B\ N\ MONITOR RF—ANODE ON BACK board, IPA phase detector, Processor Board A/D, and cabling.
C/ OF IPA-INPUT BD WITH SCOPE.
CLIP RF R
- ACCESS TO
GHECK WIRING AND Viﬂi\é'EPA IS PK ANODE WIRE TURN AMP OFF AT IPA CAVITY. VERIFY
CONNECTORS BEFORE DETEGTOR VOLTAGE AT IPA=INPUT TURN AMP OFF: CIRCUIT BREAKER AND CONTINUITY FROM REPLACE
REPLACING IPA/PA APPROX BD. DOES PK TYPE 00 DISCHARGE HV CAPS W—4 OF IPA —INPUT IPA—INPUT BD.
PHASE DETECTORS. FUNGTION. 2vDC? VOLTAGE ON : BD TO IPA ANODE
(NOTE 2) OPA—INPUT

SENSOR BD.

WIRE.

REPAIR PIN OR

REPAIR WIRE.

RF AMPLIFIER FAULT CODE 60 — 62 TROUBLESHOOTING FLOWCHART (continued)
ILLUSTRATION 2-39

TPS/RF

SYMPTOM ANALYSIS



PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

DIRECTION 15492

2—6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

PA Tune sensor on Processor Board. Body mode. 70.0 dBm.
Voltage (V) vs. time (ms)

PA High Voltage (6.0kV) at Processor Board. Body mode. 73.0 dBm
Voltage (V) vs. time (ms)
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IPA Tune sensor on Processor Board. Head mode. 60.0 dBm. PA High Voltage (6.0kV) at Processor Board. Body mode. 73.0 dBm
Voltage (V) vs. time (ms) Voltage (V) vs. time (ms), Scope AC coupled
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0.000 . . . L L L ' 4 : -0.500 , X ) . . ) . L
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PHASE DETECTOR (PA/IPA) 6KV MEASUREMENT
RF AMPLIFIER FAULT CODE 60 — 62 SIGNALS
ILLUSTRATION 2—-40
TPS/RF 2-51 SYMPTOM ANALYSIS
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IPA high voltage (3.0KV) at Processor Board. Body mode. 73.0 dBm
Voltage (V) vs. time (ms)
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IPA high voltage (3.0KV) at Processor Board. Body mode. 73.0 dBm
Voltage (V) vs. time (ms), Scope AC coupled
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3KV MEASUREMENT
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SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
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Blank DIRECTION 15492

TPS/RF 2-52 SYMPTOM ANALYSIS



SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
PROPRIETARY TO GENERAL ELECTRIC COMPANY SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

63: IPA phase detector signal error; this indicates that IPA Tune signal is out of spec. and
is probably a hardware failure.
64: PA phase detector signal error; this indicates that PA Tune signal is out of spec. and
is probably a hardware failure.

VERIFY FAULT
FAULT 63,64
DISCONNECT SIGNA CYCLE POWER AT FAULTD:EEPSEAT'J IF DOES AE';\:?;'NTGO
V/E?'&YP?; %’;thfga L »(  FROMAMPAND  |—#| CIRCUIT BREAKER NOT, RETURN AMP AMP 63/64 %E%E'EBV{'ES
: BRING AMP TO STBY. AND VERIFY FAULT. TO OPERATIONAL FAULT? :
TYPE o1 STATUS DOES FAULT
: : REPEAT?
IS THE
VOLTAGE MONITOR IPA/PA REPLACE (64) IPA
REPLACE BETWEEN TUNE AT P2209 INPUT BD OR (65) PA
PROCESSOR BD 5VDC AND PIN—24 (PA PIN—23) PHASE DETECTOR.
457
CHECK CONTINUITY PA—2209-23
TO RED/BLK WIRE @ PA PHASE
DETECTOR IPA —2209—24 TO IPA
“TUNE” ON IPA INPUT BOARD.
‘ PASS
REPLACE IPA INPUT PASS CHECK (PA) R85 TO FAIL
J2209—-23 = 100 k OHMS . REPLACE
BOARD (63) OR PA IPA R84 TO J2209—24 = >
PHASE DETECTOR (64). 100K OHMS UP BOARD.
RF AMPLIFIER FAULT CODE 63 — 64 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2—41
TPS/RF 2—53 SYMPTOM ANALYSIS



TPS/RF

PROPRIETARY TO GENERAL ELECTRIC COMPANY
REV 5

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE
2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

DIRECTION 15492

70: Change mode command while in operate; if no such command is being issued by the
external controlling computer, then the Processor Board is definitely at fault.

DID THE
OPERATOR
TRY TO CHANGE

FAULT 70

THIS
FAULT
IS USUALLY DISCONNECT AMP AT THE CONSOLE
GENERATED DUE TO BAD \GOOD | FROM SIGNA. CYCLE G—SHELL, BRING AMP
MODES (HEAD/ SCM COMMUNICATIONS. AMP POWERAT  [™] TO STANDBY, TYPE: o1
BODY)IN VERIFY SCM CABLE CIRCUIT BREAKER. <CR>
OPERATE? AND CONTROL
SIGNALS. l
WHEN AMP REACHES STANDBY,
BRING AMP TO OPERATE. AT
CONSOLE G—SHELL TYPE: 03 <CR>
WHEN CHANGING MODES REPAIR CABLE/INTERFACE
BRING AMP TO STANDBY. CARD AND VERIFY FAULT.
TYPE o1.

REPLACE
PROCESSOR BOARD.

DID AMP
70 FAULT?

VERIFY FAULT.

ILLUSTRATION 2-42

RF AMPLIFIER FAULT CODE 70 TROUBLESHOOTING FLOWCHART

2-54

SYMPTOM ANALYSIS



SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
PROPRIETARY TO GENERAL ELECTRIC COMPANY SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5 DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

71: Frequency command fault; if the frequency command byte

FAULT 71 | ) Y
is correct, then the Processor Board is the failure.

VERIFY FAULT

THIS
FAULT
IS USUALLY
GENERATED DUE TO

BAD SCM (IPG VERIFY 208 THREE PHASE BRING AMP TO OPERATE.
COMMUNICATIONS. AT AMP INPUTDISCONNECT |l SICLEPOTER AT AT CONSOLE G—SHELL e,
VERIFY SCM CABLE SIGNA FROM AMP. TYPE : 03 <CR> k

AND CONTROL
SIGNALS.

REPAIR CABLE/INTERFACE
CARD AND VERIFY FAULT. FAULT
REOCCURS
AT THE CONSOLE YES REPLACE VERIFY REPLACE
G—SHELL TYPE : ——»| PROCESSOR > AT PROCESSOR BD
MR3003 <CR> SECOND CHIP U16
TIME
AROUND
VERIFY
FIRST FAULT
TIME
FAILURE
ONLY
AT THE CONSOLE
G—SHELL TYPE :

MW3003 40 <CR>

RF AMPLIFIER FAULT CODE 71 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2-43

TPS/RF 2-55 SYMPTOM ANALYSIS
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SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
PROPRIETARY TO GENERAL ELECTRIC COMPANY SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5 DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FAULT 72 72: Invalid mode command; identical to fault 70 probable cause.

THIS

FAULT
IS USUALLY
GENERATED DUE TO BAD \&00D
SCM COMMUNICATIONS.
VERIFY SCM CABLE
AND CONTROL
SIGNALS.

DISCONNECT AMP
FROM SIGNA CYCLE
AMP POWER AT
CIRCUIT BREAKER.

VERIFY 208 VAC
THREE PHASE |-
INTO AMP

THIS
FAULT CAN BE
GENERATED DUE
TO BAD SCM
COMMUNICATIONS.
VERIFY SCM CABLE
AND CONTROL
SIGNALS.

BRING
AMP TO
CONDITION OF
FAULT. DID
AMP 72
FAULT?

GOOD

REPLACE
REPAIR CABLE/INTERFACE PROCESSOR BD

CARD AND VERIFY FAULT.

VERIFY FAULT REPAIR CABLE/
INTERFACE CARD
AND VERIFY FAULT.

RF AMPLIFIER FAULT CODE 72 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2—-44

TPS/RF 2-57 SYMPTOM ANALYSIS



2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

PA forward power @ Processor Board. Body mode output at 70.0 dBm
Voltage (V) vs. time (ms)
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PA forward power @ Processor Board. Body mode output at 67.0 dBm

Voltage (V) vs. time (ms)
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PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

DIRECTION 15492

PA Reflected power at Processor Board. Body mode, 70.0 dBm
Voltage (V), vs. time (ms)
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PA Reflected power at Processor Board. Body mode, 67.0 dBm
Voltage (V), vs. time (ms)
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RF AMPLIFIER FAULT CODE 73 — 76 SIGNALS

ILLUSTRATION 2-45

TPS/RF
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PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T

SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

IPA forward power at Processor Board. Head mode . 57.0dBm

Voltage (V) vs. time (ms)

IPA Reflected Power at Processor Board. Head mode 63.0 dBm

Voltage (V) vs. time (ms)
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IPA Reflected Power at Processor Board. Head mode 60.0 dBm

Voltage (V) vs. time (ms)
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IPA forward power at Processor Board. Head mode . 57.0dBm
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TPS/RF

RF AMPLIFIER FAULT CODE 73 — 76 SIGNALS
ILLUSTRATION 2—45 (continued)

SYMPTOM ANALYSIS

60.000

100.000



SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

PROPRIETARY TO GENERAL ELECTRIC COMPANY
DIRECTION 15492

REV 5

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

Fault
73—-76

\ 1 \ Scope Channel 1:
. =+ | 1V/div

\ : DC Coupled

0VDC

Trigger:

v 1 20ms External

MICROPROCESSOR BD. AT R113 (PA FOR), R115 (PA REF), R116 (IPA FOR), & R114 (IPA REF)
ILLUSTRATION 2-46

TPS/RF 2-60 SYMPTOM ANALYSIS



PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FAULT 73-76 —_—

CHECK EFB CALIBRATION FOR AN OVERDRIVE CONDITION.
REFER TO DIR. 15401, TPS/RF: SETUP & CAL. TAB, SEC. 3, EFB CAL.

ISOLATE AMP FROM SIGNA RF
MONITOR, EFB, AND DISABLE
SCM COMMUNICATIONS. RF
INPUT IS REQUIRED AS WELL
AS CONSOLE G—SHELL.

ENTER A TG NUMBER THAT WILL
GIVE YOU FULL POWER OUT IN
HEAD MODE, THEN PUT AMP IN

OPERATE. AT CONSOLE
G—SHELL TYPE: 03 <CR>

4

WAS
FAULT
73 OR 757

CONNECT A KNOWN GOOD
DUMMY LOAD TO AMP OUTPUT.
SEND AMP TO STANDBY WITH AN
"01” COMMAND, THEN ENABLE
FAULTS "B—" COMMAND AND
PUT AMP IN HEAD MODE.

CONNECT A KNOWN GOOD
DUMMY LOAD TO AMP OUTPUT.
SEND AMP TO STANDBY WITH
AN "01” COMMAND, THEN
ENABLE FAULTS “B-"
COMMAND AND PUT AMP IN
BODY MODE "BODY”

(]

ENTER A TG NUMBER THAT
WILL GIVE YOU FULL POWER
OUT IN BODY MODE, THEN PUT
AMP IN OPERATE. AT CONSOLE

G—SHELL TYPE: 03 <CR>

NEITHER

WAS
FAULT

GO TO APPROPRIATE
FLOW CHART

GO TO APPROPRIATE
FLOW CHART

CONNECT SCOPE TO
R113 ON PROCESSOR

73 OR 75?

FAULT?

MONITOR AMP POWER
WITH SCOPE AT THE LOAD
WHILE INCREASING TG. (DO
NOT INCREASE POWER TO

MORE THAN 74.5 DBM)

WAS

73

MODULE. SET SCOPE
TO 1V/DIV AND 20MS/DIV

BRING AMP TO STANDBY
WITH AN "01” COMMAND
THEN ISSUE A "B+”
COMMAND AFTER
STANDBY IS REACHED.

Y
ENTER A TG NUMBER

LRIEPS FAULT THAT WILL GIVE YOU A
ame 73 OR 757 73 DBM OUT AND BRING
- AMP TO OPERATE
NEITHER
PUT AMP IN STANDBY "01"
CONNECT SCOPE TO R—-113 O T O TIATE
ON PROCESSOR. SET SCOPE

TO 1V/DIV AND 20MS/DIV.

¥ REPLACE RF
BRING AMP TO STANDBY WITH MONITOR
AN "01” COMMAND ENTER

STOP

THE TG NUMBER THAT GAVE
YOU 74.5 DBM OUT.

y

BRING AMP TO OPERATE
AND OBSERVE SCOPE FOR
ILLUSTRATION 1-45.

TPS/RF

REPLACE MICRO
PROCESSOR
BOARD

IS
FAULT

GO TO
APPROPRIATE FLOW
CHART

CONNECT SCOPE TO
R116 ON PROCESSOR

74 OR 767

MODULE. SET SCOPE
TO 1V/DIV AND 20MS/DIV

Y

BRING AMP TO STANDBY
WITH AN "01” COMMAND
THEN ISSUE DISABLE
FAULTS "01” AFTER
STANDBY IS REACHED.

Y

REPLACE MICRO

STOP

PROCESSOR MODULE

REPLACE RF
MONITOR

STOP

GO TO STANDBY "o1”
DISABLE FAULTS "B+" | M
ENTER TG NUMBER TO
ACHIEVE 63 DBM OUT

O

CONNECT SCOPE TO
R114 ON PROCESSOR

1V/DIV 20MS/DIV. GO TO
OBSERVE ILLUSTRATION 1

ODULE SET SCOPE TO
OPERATE "03” AND

IS
ENTER A TG NUMBER GO TO STANDBY "o1” NUMBER UNTIL AMP FAULTS DOES
THAT WILL GIVE YOU A OBSERVE WZI\E,/E}ESFTM YES | AND ENABLE FAULTS DOES MAKING NOTE OF POWER OUT AMP 73FAULT
WAS 63DBM OUT AND BRING [ SCOPE FOR ILL, APPROX. 2 "B—> GO BACK TO AMPO AND HIGHEST PEAK VOLTAGE ON BETWEEN 63.5
bIb nas 74 AMP TO OPERATE 1-45. PROX 4 OPERATE "03” FAULT? SCOPE WHERE AMP FAULTS. (DO TO 64.7
oo ) 2V7 NOT INCREASE POWER TO DBM?
FAULT? 74 OR 767 MORE THAN 64.5DBM)
SEE EFB SECTION
NEITHER OF RF INSTABILITY
oG ES AR STOP REPLACE RF FLOWCHART
PUT AMP IN STANDBY "01” GO TO APPROPRIATE s oanD MONITOR. (ILL. 1-10)
CONNECT SCOPE TO R—116 FLOW GHART REPLACE RF WAVERORM
ON PROCESSOR. SET SCOPE REPLACE RF )
TO 1V/DIV AND 20MS/DIV. MONITOR PEAK VOLTAGE MONITOR
. >4.2V?
BRING AMP TO
v GO 10 FULL POWER
ENTER A TG NUMBER THAT " STOP STOP APTP,EOOJQ[IETE
WILL GIVE YOU A 64DBM OUT PEAK REPLACE MICRO SHOOTING CHART
PROCESSOR
e VOLTAGE
OPERATE "03” OBSERVING orma BOARD DoES \_ vEs
CAUTION: AMP

SCOPE FOR ILL. 1-45.

REPLACE RF
MONITOR

STOP

STOP

IS

OBSERVE PEAK OF ESDT‘ENSIQI[“EDEXU’ET‘; DOES
SCOPE FOR ILL WAVEFORM pheglebmr AMP
1-45, APPROX. 4V OPERATE "ag” FAULT?
+/— 2V? 03
IS
REPLACE RF WAVEFORM REPLACE RF
MONITOR PEAK Xg\';ZAGE MONITOR
>4, [¢

STOP

STOP

STOP

GO TO APPROPRIATE
TROUBLE SHOOTING CHART

REPLACE MICRO
PROCESSOR STOP
BOARD

GRADUALLY INCREASE TG
NUMBER UNTIL AMP FAULTS
MAKING NOTE OF POWER OUT
AND HIGHEST PEAK VOLTAGE
ON SCOPE WHERE AMP FAULTS.
(DO NOT INCREASE POWER TO
MORE THAN 74.5DBM)

IS
PEAK
VOLTAGE
>4.2V?

CHECK OUTPUT
CONNECTORS ON
MONITOR, CABLING
TO LOAD, AND LOAD.

ARE
CONNECTORS REPAIR
CABLING AND DEFECTIVE STOP
PARTS

LOAD
OK?

GRADUALLY INCREASE TG

POSSIBLE RF AMP DAMAGE.
VERIFY A “B+” COMMAND
HAS BEEN ISSUED BEFORE
RETURNING RF AMP TO
SYSTEM CONFIGURATION!!

SEE EFB SECTION
OF RF INSTABILITY
FLOWCHART
(ILL. 1-10)

DOES
AMP 73 FAULT
BETWEEN 73.5
TO 745
DBM?

REPLACE RF
MONITOR.

GO TO STANDBY "01”

DISABLE FAULTS "B+”
ENTER TG NUMBER TO
ACHIEVE 73 DBM OUT

©

CONNECT SCOPE TO R115
ON PROCESSOR MODULE

SET SCOPE TO 1V/DIV

20MS/DIV. GO TO OPERATE

"03” AND OBSERVE
ILLUSTRATION 1-45.

CHECK OUTPUT
CONNECTORS ON RF
MONITOR, CABLING
TO LOAD, AND LOAD.

IS
PEAK
VOLTAGE
>4.2V?

YES

76: HEAD mode reflected power too high; identical to fault 75 probable cause.

RF AMPLIFIER FAULT CODE 73 — 76 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2-47

SYMPTOM ANALYSIS

73: BODY mode forward power too high; if the RF input power to the amplifier is normal, the the failure is most likely in the RF
Monitor Module. Possibly the Processor Board A/D has a problem.

74: HEAD mode forward power too high; identical to fault 73 probable cause.
75: BODY mode reflected power too high; if the amplifier load is normal, then the probable cause is the same as for fault 73.

REPLACE MICRO
PROCESSOR MODULE

STOP

FAULT?

ARE

REPAIR
PARTS

LOAD
OK?

REPLACE RF
MONITOR

STOP




SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

DIRECTION 15492

PROPRIETARY TO GENERAL ELECTRIC COMPANY

REV 5

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

IPA Bias
Fault 77

e s R I I i i

Scope Channel 1:
H+ :::::::::: e 10V/div
R § DC Coupled

Trigger:
External

10V 1 2ms

Grid Current
Fault 77

0VDC [ Scope Channel 1:
- ::::W;?‘:h?‘,.:: M ::::T:\?\:m:..: 200mV/div
AC Coupled

200mV I 20ms Trigger:
External

RF AMPLIFIER FAULT CODE 77 SIGNALS
ILLUSTRATION 2-48

TPS/RF 2-62 SYMPTOM ANALYSIS



SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

DIRECTION 15492

PROPRIETARY TO GENERAL ELECTRIC COMPANY
REV 6

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

| FAULT 77 I_

CHECK EFB CALIBRATION FOR 77: PAtube grid current too high; most likely an indication that the YC—156 tube is
AN OVERDRIVE CONDITION. failing. Possible problems on the Power Control Board or Processor Board.
REFER TO DIR. 15401, TPS/RF: SETUP

& CAL. TAB, SEC. 3, EFB CAL.

YES REPLACE CABLE BETWEEN

VERIFY

YES VERIFY NO
VERIFY 208VAC 3PHASE AT AMP AC INPUT. CHECK OUTPUT OF
Vp—p AT Vp—p AT EXCITER MODULE AND RF
CHECK AT P2101 ON A.C. SWITCHING TG = 200 EXCITER MODULE TG = 200 AMPLIFIER.

MODULE, PIN 4 (A), PIN 7 (B), PIN 10 (C),
PIN 15 (GND).

Y

REPLACE ERBTEC
RF MONITOR.

DISCONNECT AMP FROM SIGNA. DISABLE
EFB AND SIGNA RF MONITOR. CONNECT AOTE L THIS O o L
AMP TO DUMMY LOAD AND CONNECT |- AP=Lat=s R
OUT PUT OF DUMMY LOAD TO SCOPE MM LS AD5
TERMINATED AT 50 OHMS. CONNECT : BRING AMP TO OPERATE. INCREASE THE
AMP TO CONSOLE G—SHELL.
INPUT DRIVE SLOWLY UNTIL THE AMP 77
* DOES AMP BY-PASS ERBTEC RF DOES AMP CHECK PA GRID FAULTS. ENSURE OUTPUT POWER DOES CHECK PA GRID CURRENT
VERIFY FACTORY MOTOR REACH FULL BRING AMP TO STANDBY MONITOR. WITH AMP REACH FULL CURRENT MONITOR ON NOT EXCEED 16KW. THEN BRING TO MONITOR ON POWER CONTROL
POSITIONS, REFER TO 60 POWER USING THE CONSOLE ~ {~®{ OFF, CONNECT DUMMY POWER POWER CONTROL BOARD |1 OPERATE WITH ADRIVE OROUTPUT ~ [] BOARD AT LEFT SIDE OF R75.
BRING AMP TO OPERATE AT CONSOLE FAULT. WITHOUT 77 G-SHELL. LOADS DIRECTLY TO WITHOUT 77 AT LEFT SIDE OF R75. POWER JUST UNDER THE LIMIT OF 77 SEE ILLUSTRATION 2-48.
G—SHELL. ENSURE AFT IS ENABLED. BRING AMP FAULTING? CAVITY CONNECTORS, FAULTING? FAULTING. NOTE: THE GRID CURRENT LIMIT
TO FULL POWER 16KW, 72 DB APPROX. 2.5V PK— J2602 (HEAD) OR J2603 FOR FAULT 77 IS 560 MA OR 2.7V PK AT R75
PK MINUS DUMMY LOAD. FOR A 30 DB DUMMY (BODY). ON POWER CONTROL BOARD.
LOAD, SCOPE SHOULD READ 79.6V PK—PK.
: REFER TO
APPLICABLE FLOW
NOTE: THE FOLLOWING ASSUMPTIONS CHART.
ARE MADE IF AFT PASSED, THE AMP IS
TUNED CORRECTLY, THE SIGNA RF
MONITOR IS WORKING CORRECTLY.
MONITOR TP—6 (POWER
CONTROL BD.) WHILE THE AMP MONITOR THE PA BIAS
IS GOING FROM STANDBY TO VOLTAGE AT TP—6 OF POWER DOES
le—| CONTROL BOARD. IN STANDBY, MONITOR INPUT PINS OF
OPERATE. TP—6 SHOULD BE g THE GRID DO ANY YES
PULLED DOWN TO 25-32VDC THE VOLTAGE SHOULD BE CURRENT RECORD PK U46 ON PROCESSOR PINS EXOLED INVESTIGATE PIN
SEE ILLUSTRATION 248, AROUND 100—110VDC. REACH VOLTAGE. BOARD FOR VOLTAGES oo WITH HIGH VOLTAGE.
- - THAT EXCEED 5VDC. 5VDC?
2.7VPK?
REPLACE HV
HEFER O 01 %f;';g TRANSFORMER. REPLACE
ERIC DEGREASE TO PROCESSOR BOARD.
25-32VDC?
ILL 248,
TURN AMP OFF AT CIRCUIT PERFORM
BREAKER AND WAIT 15 CONTINUITY PERFORM A VISUAL IF HV CAP IS LOOSE, TIGHTEN
MIN. FOR HV CAPS TO TEST ON HV TRANS—\_PASS| INSPECTION OF HV REC AND VERIFY FAULT. IF NOTHING IS
ASSUME THE POWER DISCHARGE ON HV REC FORMER. REFER BOARD. ENSURE ALL CAPS [ FOUND ON VISUAL INSPECTION,
CONTROL BOARD 1S BOARD. TO FAULT 57, ARE TIGHT. REPLACE HV REC BOARD.
REPORTING THE CORRECT
GRID CURRENT. @
y DOES
THE RIPPLE
MONITOR HV RIPPLE WITH MONITOR PIN—7 OF J2209. VOLTAGE EXCEED NPF TURN AMP OFF AT CIRCUIT BREAKER, CB1. GAIN
REPLACE ACCESS TO PA CAVITY AND PERFORM VISUAL REPLACE HV
AMP IN OPERATE AT 16KV |}—»| SCOPE SETTING TO AC 7VPK/PK?
: ’ PA TUBE. INSPECTION OF PA SECTION.IF ANYTHING IS FOUND TRANSFORMER.
OR BEFORE77 FAULT. COUPLED, .1V/DIV,
DURING VISUAL INSPECTION, REPAIR AND VERIFY FAULT, REPLAGE HV
REC BOARD.
f ANY OTHER DEFECT OR NPF
PERFORM
MEASURE 6KV. TAKE THE MEASURED IS THE TURN POWER OFF AT CONTINUITY pASS | PERFORM A VISUAL INSPECTION OF
VOLTAGE CIRCUIT BREAKER. TEST ON HV TRANS— HV REC BOARD. ENSURE ALL HV

CAPS ARE TIGHT. IF ANY CAPS ARE
LOOSE, TIGHTEN AND VERIFY FAULT.

VOLTAGE AND DIVIDE BY
.0196, THEN MULTIPLY BY
31.9 = 6KV LINE.

SCOPE SETUP: DC
COUPLED 1V/DIV.
J2209-7 UP BOARD

FORMER. REFER
TO FAULT 57 ,

®

WITHIN 5.4
& 6.8KV?

DISCHARGE HV CAPS
AT HV REC BOARD.

RF AMPLIFIER FAULT CODE 77 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2-49

TPS/RF SYMPTOM ANALYSIS



SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

DIRECTION 15492

PROPRIETARY TO GENERAL ELECTRIC COMPANY

REV 5

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

IPA Bias
Fault 78

e s R I I i i

Scope Channel 1:
H+ :::::::::: e 10V/div
R § DC Coupled

Trigger:
External

10V 1 2ms

Grid Current
Fault 78

0VDC [ Scope Channel 1:
- ::::W;?‘:h?‘,.:: M ::::T:\?\:m:..: 200mV/div
AC Coupled

200mV I 20ms Trigger:
External

RF AMPLIFIER FAULT CODE 78 SIGNALS
ILLUSTRATION 2-50

TPS/RF 2-64 SYMPTOM ANALYSIS



PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FAULT 78 —_—— ]

CHECK EFB CALIBRATION FOR
AN OVERDRIVE CONDITION.
REFER TO DIR. 15401, TPS/RF: SETUP
& CAL. TAB, SEC. 3, EFB CAL.

VERIFY 208VAC 3PHASE AT AMP AC INPUT.
CHECK AT P2101 ON A.C. SWITCHING
MODULE, PIN 4 (A), PIN 7 (B), PIN 10 (C),

PIN 15 (GND).

78: IPA tube grid current too high; identical to fault 77 probable cause.

YES

v

DISCONNECT AMP FROM SIGNA. DISABLE
EFB AND SIGNA RF MONITOR. CONNECT
AMP TO DUMMY LOAD AND CONNECT
OUT PUT OF DUMMY LOAD TO SCOPE
TERMINATED AT 50 OHMS. CONNECT

AMP TO CONSOLE G—SHELL.

TPS/RF

NOTE : THIS
ASSUMES THAT
ATTEN IS A 50
OHM LOAD.

CHECK OUTPUT OF
EXCITER MODULE

VERIFY
Vp—p AT
TG = 200

CHECK THE OUTPUT OF THE
EXCITER BD. AT THE INPUT
(J3) OF THE EFB ASSEMBLY.

VERIFY FACTORY MOTOR
POSITIONS, REFER TO 60
FAULT.

BRING AMP TO OPERATE HEAD MODE
AT CONSOLE G—-SHELL. ENSURE AFT
IS ENABLED. BRING AMP TO FULL
POWER 2KW, 63 DB APPROX. .9KV
PK—PK MINUS DUMMY LOAD. FOR A
30 DB DUMMY LOAD, SCOPE SHOULD
READ 28.3V PK—PK.

DOES
AMP REACH
FULL POWER
WITHOUT 78
FAULTING?

NOTE: THE FOLLOWING ASSUMPTIONS
ARE MADE IF AFT PASSED, THE AMP IS
TUNED CORRECTLY, THE SIGNA RF
MONITOR IS WORKING CORRECTLY.

MONITOR TP-5 (POWER
CONTROL BD.) WHILE THE
AMP IS GOING FROM
STANDBY TO OPERATE. TP-5
SHOULD BE PULLED DOWN
TO 3—-7VDC. SEE
ILLUSTRATION 2-50.

REFER TO
APPLICABLE FLOW
CHART.

REPLACE
EXCITER MODULE

YES REPLACE CABLE BETWEEN

EXCITER MODULE AND RF

AMPLIFIER.

REPLACE ERBTEC
RF MONITOR.

MONITOR THE IPA BIAS
VOLTAGE AT TP-5 OF
POWER CONTROL BOARD. IN
STANDBY, THE VOLTAGE
SHOULD BE AROUND 32VDC.

REFER TO 90
FAULT STEP.

DID THE IPA
BIAS DECREASE
TO 3-7VDC?

NO

ILL. 2—-50,

ASSUME THE POWER
CONTROL BOARD IS
REPORTING THE CORRECT
GRID CURRENT.

!

MONITOR HV RIPPLE WITH
1.3VPK AT R76 PCB.

AMP IN OPERATE AND —»{ J2209. SCOPE SETTING TO

MONITOR PIN-15 OF
AC COUPLED, .1V/DIV.

BRING AMP TO OPERATE. INCREASE THE
INPUT DRIVE SLOWLY UNTIL THE AMP 78

MIN. FOR HV CAPS TO
DISCHARGE ON HV REC

TEST ON HV TRANS—

FORMER. REFER

PASS [ |NSPECTION OF HV REC
BOARD. ENSURE ALL CAPS
ARE TIGHT.

AND VERIFY FAULT. IF NOTHING IS
FOUND ON VISUAL INSPECTION,
REPLACE HV REC BOARD.

BY—PASS ERBTEC RF DOES AMP FAULTS. ENSURE OUTPUT POWER DOES CHECK IPA GRID CURRENT
BRING AMP TO STANDBY MONITOR. WITH AMP REACH FULL CHﬁgl,f”'TPéF?gﬁRpEngSRR'D NOT EXCEED 16KW. THEN BRING TO MONITOR ON POWER CONTROL
USING THE CONSOLE {1 OFF, CONNECT DUMMY POWER CONTROL BOARD AT LEFT [ OPERATE WITH A DRIVE OR OUTPUT BOARD AT LEFT SIDE OF R76.
G—SHELL. LOADS DIRECTLY TO WITHOUT 78 SIDE OF R76 POWER JUST UNDER THE LIMIT OF 78 SEE ILLUSTRATION 2-50.
CAVITY CONNECTORS FAULTING? - FAULTING. NOTE: THE GRID CURRENT LIMIT
J2602 (HEAD) OR J260(’3 FOR FAULT 78 IS 320 MA OR 1.5V PK AT R76
ON POWER CONTROL BOARD.
COMPARE
DOES CONVERT RECORDED VALUE. THIS VALUE MONITOR INPUT PINS OF
THE GRID RECORD PK AT CONSOLE G—SHELL SCALE FACTOR IS 4MA/BIT. TAKE TO THE ONE READ 021 ON PROCESSOR
CURRENT VOLTAGE. ]  TYPE:MR61 <CR>. —>| THE PK VOLTAGE RECORDED AND FROM THE A/D MR61. BOARD FOR VOLTAGES
REACH ) CONVERT TO DECIMAL. DIVIDE BY .0196 THEN MULTIPLY DO THEY MATCH
1.5VPK? BY SCALE FACTOR OF 4(MA). +/— 4BITS THAT EXCEED 5VDC.
(DEC)?
REPLACE HV
TRANSFORMER. 00 ANY
REPLACE INVESTIGATE PIN
PROCESSOR BOARD. P'NgfgngD WITH HIGH VOLTAGE.
TURN AMP OFF AT CIRCUIT PERFORM
BREAKER AND WAIT 15 CONTINUITY PERFORM A VISUAL IF HV CAP IS LOOSE, TIGHTEN

REPLACE
PROCESSOR BOARD.

RF AMPLIFIER FAULT CODE 78 TROUBLESHOOTING FLOWCHART

ILLUSTRATION 2-51

SYMPTOM ANALYSIS

BOARD. TO FAULT 57,
REPLACE HV
THE?RIIEPSPLE TURN AMP OFF AT CIRCUIT BREAKER, CB1. GAIN TRANSFORMER.
REPLACE ACCESS TO IPA CAVITY AND PERFORM VISUAL REPLAGE HV
VO'-TA\?FF EF),(}??EED IPATUBE. [ INSPECTION OF IPA SECTION.IF ANYTHING IS FOUND REC BOARD.
“TVPKIPK? DURING VISUAL INSPECTION, REPAIR AND VERIFY FAULT. :
f PASS OR FAIL
PERFORM
CONTINUITY PERFORM A VISUAL INSPECTION OF
IS THE HV REC BOARD. ENSURE ALL HV
sensume s | | VOLTAGE AND ONIDE B VOnGE TURN POWER OFF AT S e DD i GARS A
COUPLED 1V/bIV .0196, THEN MULTIPLY BY WITHIN 2.8 DISCHARGE HV CAPS TO FAULT 57 , LOOSE, TIGHTEN AND VERIFY FAULT.
: 15.9 = 3KV LINE. &3.3KV? AT HV REC BOARD.




2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

0VDC

4
——— -

- | +. -
! ]

20V

2ms

PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5
PA Bias
Fault 79
Py T 'w' o e el
Scope Channel 1:
20V/div
AC Coupled
0VDC T
Trigger: 10V 1 2ms
External
IPA Bias
Fault 79
0 VDC| F——— i T\r‘—"—-'—v\/w—vv""
Scope Channel 1:
e Lt /B e s e B 10V/div
R i AC or DC
T Coupled
10V oms Trigger:
External

RF AMPLIFIER FAULT CODE 79 SIGNALS
ILLUSTRATION 2-52

TPS/RF

Fault 79

Scope Channel 1:
10V/div
DC Coupled

Trigger:
External

DIRECTION 15492

SYMPTOM ANALYSIS



PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

PA PLATE | HAS NO UPPER OR
LOWER LIMIT. IPA PLATE HAS A
10A UPPER LIMIT. EXCESSIVE
PLATE | WILL CAUSE THE
BREAKER TO TRIP.

79: PA tube plate current too high; the probable
causes are the same as for fault 77 except that the
High Voltage Rectifier/Filter Board is also suspect.
80: IPA tube plate current too high; identical to fault

79 probable cause. l

FAULT 79 - 80

VERIFY 208VAC
3 PHASE AT
AMP AC INPUT.

!

CHECK EFB CALIBRATION FOR
AN OVERDRIVE CONDITION.

REFER TO DIR. 15401, TPS/RF: SETUP

& CAL. TAB, SEC. 3, EFB CAL.

IS EFB YES
IN OVER—

DRIVE?

®

IF THE AMP WAS TRIPPING, BRING THE
AMP TO HIGHEST LEVEL OF OPERATE
WITHOUT TRIPPING. IF IT WAS FAULTING,
TYPE B+ AND BRING TO FULL POWER.
TYPE MR5E FOR PA, MR5F FOR
IPA.(MR5E AND MR5F ARE VALID CODES
FOR U17 REV 2.3 AND BELOW.)

IN BODY

PERFORM EFB CALIBRATION .
REFER TO DIR. 15301, TPS/RF: SETUP
& CAL. TAB, SEC. 3, EFB CAL.

MODE, PA SHOULD
READ CA TO CF (HEX),

AND IPA SHOULD READ
74 TO 75 (HEX) AT NORMAL
POWER.IT SHOULD BE
LOWER IF YOU ARE

A TOO LONG DUTY CYCLE WILL

CAUSE THE BREAKER TO TRIP. IF = =— — — —

THE LOAD IS MISMATCHED, NOT
APPROX. 50 OHMS, YOU MAY
GET A PLATE CURRENT FAULT.

DISCONNECT AMP TO SIGNA,

CONNECT TO DUMMY LOAD, AND
BRING TO OPERATE AS INDICATED ON

A SCOPE.WAIT LED OFF.

FOLLOW FLOW
CHART FOR OTHER
FAULT.

AMP FAULT
OR TRIP?

VERIFY MOTOR
POSITIONS. SEE
NOTE 1 OF FAULT 60.

!

REVERIFY FAULT.

CHECK PA CATHODE AT TP6

(FIG 2) OR IPA CATHODE AT

TP5 (FIG 1) OF THE POWER
CONTROL BOARD.

FOR PA, SEE A OF FAULT 91.
FOR IPA, SEE A OF FAULT 90.

TPS/RF

2-67

NO YES °

NOT AT FULL
POWER.

WITH AMP IN STANDBY,
TYPE R19 FOR PA OR R11
FOR IPA FOR IPA AT THE

CONSOLE G—SHELL.

PA
SHOULD
BE D1 TO D4 (HEX),
IPA SHOULD
BE CE TO

D3 (HEX).

lYES

BRING AMP TO OFF BUT LEAVE POWER
APPLIED. TEST A/D. INSERT KNOWN
VOLTAGE TO PA AND IPA MONITOR. ON
uPROCESSOR BOARD, JUMPER 2.5V
(CATHODE OF D3) TO R74 FOR IPA OR
R78 FOR PA. TYPE rOC FOR PA OR r04
FOR IPA AT CONSOLE G—SHELL.

IS
YES r04 APPROX. 3B NO
| — (HEX), roC
APPROX. 7B

(HEX)?

TURN OFF POWER TO AMP. OPEN THE HV
AREA AND THE VTAC. BE VERY CAREFUL!
THERE IS VOLTAGE STILL PRESENT.
DISCHARGE THE 3KV AND THE 6KV SUPPLY
AT THE HV TERMINALS OF THE HV RECTIFIER
BOARD. LOOK FOR VISUAL DAMAGE. IN THE
VTAC, CHECK THE TUBE FOR PROPER
INSTALLATION AND/OR DAMAGE.

REPLACE TUBE.

REPLACE uP
BOARD.

RF AMPLIFIER FAULT CODE 79 — 80 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2-53

SYMPTOM ANALYSIS

VISUAL
DAMAGE?

DAMAGED UNIT.

REPLACE

ON THE HV BOARD, DC
CHECK R76 THROUGH R87
FOR PA OR R2 THROUGH
R7 FOR IPA. ALSO OHM R1
FOR IPA AND R88 FOR PA.

R76—-87 = 200 K OHMS
EACH? R2—R7 = 200 K
OHMS EACH? R1 SHOULD
BE 50 OHMS AND R88
SHOULD BE 15 OHMS.

YES

REPLACE HV
BOARD.




PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

81: IPAtube or +3KV arc; a genuine arc will usually leave a vis-
ible mark, and will most probably eventually occur again. Tube
arcs may occur internally and will not be visible; if these persist,
the tube must be replaced. itis also possible that the arc detect
circuitry on the Processor Board is giving false indications.

IS THIS

A RETURN
TRIP TO THE
FIELD

FAULT 81

SITE?

CONFIRM HUMIDITY
CONTROL OPERATIONAL, |—p» RF CABINET AR |—p»
AND IS SET AT
APPROPRIATE LEVEL. IN PLACE.

CONFIRM THAT

INTAKE FILTER IS

SHUT DOWN AMPLIFIER,

DISCHARGE HIGH L

VOLTAGE POWER SUPPLY
AND OPEN THE VTAC.

ENSURE THAT HUMIDITY
LEVEL IS ACCEPTABLE.
ENSURE THAT THE AIR

INTAKE FILTER IS IN PLACE.

v

BRING DOWN THE AMPLIFIER,
DISCHARGE THE HIGH VOLTAGE
SUPPLY AND OPEN THE VTAC. AGAIN
CLEAN OUT THE VTAC USING
COMPRESSED AIR AND A DRY CLOTH.

v

IF AT THIS POINT, YOU HAVE NOT REPLACED
ANY COMPONENTS IN THE IPA SECTION OF THE
VTAC IT IS NOW TIME TO DO SO. BEGIN WITH
THE REPLACEMENT OF THE 400PF 7.5KV
CAPACITORS QTY.2 ALSO REPLACE THE TUBE
CHIMNEY AND THE VTAC FILTER BOARD.

IF THE AMPLIFIER CONTINUES TO FAULT 81

> INTERMITTENTLY AND YOU HAVE
FOLLOWED THE PRECEEDING FLOW

CHART, REPLACE THE IPA TUBE 3CPX800A7.

IS THE
SIGNAL AT
R49 STABLE

REPLACE MICRO
PROCESSOR

BOARD.

ENSURE THAT THE ARC DETECT
CIRCUIT IS FUNCTIONING PROPERLY.

YES

CONNECT A SCOPE PROBE TO R49 ON
THE MICRO PROCESSOR BOARD. THIS
SHOULD BE A STABLE 5VDC LEVEL.

RF AMPLIFIER FAULT CODE 81 TROUBLESHOOTING FLOWCHART

ENSURE PROPER
ASSEMBLY OF VTAC
AND DIAGNOSE
EXISTING FAULT.

RETURN AMPLIFIER NO DOES

WHEN REMOVING
COMPONENTS FOR
CLEANING, INSPECT CLOSELY
FOR CARBON TRACKS. IF
THERE ARE ANY VISIBLE
CARBON TRACKS, HAVE THAT
COMPONENT REPLACED.

v

WHEN CLEANING
AMPLIFIER COMPONENTS
USE ONLY COMPRESSED

AIR AND A DRY CLOTH.

}

REMOVE 3CPX800A7 TUBE AND
CLEAN THOROUGHLY.

!

INSPECT AND CLEAN OUT 3CPX
TUBE SOCKET , TUBE CHIMNEY ,
AND ASSOCIATED HARDWARE.

!

REMOVE THE 400PF 7.5KV
CAPS, IN THE VTAC.
INSPECT AND CLEAN.

.

REMOVE IPA INPUT FILTER
BOARD AND ASSOCIATED
CAPS. INSPECT AND
CLEAN.

!

USING COMPRESSED AIR,
BLOW OUT THE VTAC AND
HIGH VOLTAGE SECTION
OF THE AMPLIFIER.

!

REASSEMBLE THE VTAC,
ENSURE ALL HARDWARE IS
SECURE AND THE PARASITIC
SUPPRESSOR IS IN PLACE.

!

INSTALL VTAC COVER AND
BRING AMPLIFIER BACK ON

AMPLIFIER
FAULT?

TO OPERATIONAL
STATUS.

ILLUSTRATION 2—-54

TPS/RF

LINE WITH SIGNA.

DIRECTION 15492

SYMPTOM ANALYSIS



SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

DIRECTION 15492

PROPRIETARY TO GENERAL ELECTRIC COMPANY
REV 5

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

82: Coverinterlock 1 (on RF Monitor Module) open; if the Motor Cavity Right Side
FAULT 82,83 Cover is in place, then the switch has failed, a cable is open, or Processor Board

has failed.
83: Cover interlock 2 (on AC Switching Module) open; identical to fault 82.

WITH
NOTE : FAULT 83 IS FOR IS COVER MEASURE VOLTAGE OF COVER THE AMP
INTERLOCK NO | SWITCH MONITOR LINE. CONNECT
COVER SWITCH 1 ON THE o SWITGH IN THE PROBE TO PIN 2 OF P2311 FOR FAULTED, IS THE REPLACE
AC SWT. MOD. AND FAULT OPEN SW2 AND PIN 1 OF Past MONITOR MICRO BOARD.
0 FOR
82 1S FOR COVER SWITCH 2 POSITION? SW1 ON THE MIGRO BOARD VOLTAGE 5V?
ON THE RF MONITOR. ! :
PUT INTERLOCK SWITCH CHECK CABLING
IN CLOSED POSITION AND DOES FAULT FROM MODULE TO
CYCLE CIRCUIT REOCCUR? MICRO BOARD.
BREAKER. (CB1)
lNPF
REPLACE RF MONITOR
FOR FAULT 82 AND
REPLACE AC SWITCH
SWITCH WAS NOT IN MODULE FOR FAULT 83.
CORRECT POSITION.
RF AMPLIFIER FAULT CODE 82 — 83 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2—-55
2—-69 SYMPTOM ANALYSIS

TPS/RF



SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
PROPRIETARY TO GENERAL ELECTRIC COMPANY SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5 DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

84: RF MON cable disconnected; if RF MON cable is correct, then failure is on

the Processor Board.

85: Externally controlled + 12 volt safety relay not powered; ifthe RF MON cable
is correctly supplying the voltage, then the Processor Board has a problem.

CHECK FOR
SIGNA POWER
MONITOR FAULT.

PERFORM EFB
CALIBRATION, DIR.
15301, TPS/RF:
SETUP & CAL. TAB,
SEC. 3, EFB CAL.

DID SIGNA
POWER
MONITOR
FAULT?

FAULT 85 +12 V SAFETY RELAY

IS THE
EXTERNAL

NOTE : AN 03/85 FAULT IS A 24V
PROBLEM. 24V IS BEING SHORTED OR

RF POWER THE CURRENT LIMIT ISN'T SET
CYCLE CIRCUIT CONNECT MONITOR __ __| CORRECTLY ON
BREAKER (CB1). CORRECTLY. CABLE POWER CONTROL BOARD.
CONNECTED NOTE : FACTORY ADJUSTMENT

CORRECTLY? REQUIRED TO ADJUST CURRENT LIMIT.

IS THE

DOES
THE YES VERIFY SIGNA EXTERNAL RF MON CONNEGTED CHECK FOR REPAIR
FAULT CABLE FOR CORRECT VOLTAGES: ANDARE THE +12V AT POWER CABLE AS
REPEAT? +12V, HV REL EN, UNBLK, RFCLK. VOLTAGES MONITOR, J4. NEEDED.
‘ CHECK FOR BENT PINS, ETC. o
NO
INCORRECT RF AMP POWER
OUT. SEE PRESCAN FAILURES.
(ILLUSTRATION 1-3)
MEASURE 24V AT NO TO VERIFY THE K1 RELAY, CONNECT
TP7 TO GROUND ON ADVM + TO TP7 AND — TO TP6 ON
THE uP BOARD. THE uP BOARD. CYCLE CB1.
YES
REPLACE YES REE&CRE uP
MICRO BOARD. :
NO
USING A DVM, MEASURE FOR
MEASURE ON THE YES | CONTINUITY FROM J2210—12 OF YES | REPLACE
POWER CONTROL THE uP BOARD TO J2402—5 OF uP BOARD.
BOARD AT TP7. THE POWER CONTROL BOARD.
NO NO
REFER TO 24V REPAIR AND/OR
DIAGNOSTICS. REPLACE HARNESS.

RF AMPLIFIER FAULT CODE 84 — 85 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2-56

TPS/RF 2-70 SYMPTOM ANALYSIS



STRSTMVCTd VR | GPGTCNGNGEVTNE EROSCPd

UM PC CFYCPVCI G1.6V, 1.0V, & 0.6V
UWDUdUVGO VTRWDNGULRRVIRI | WG

REV 5

DIRECTION 15492

2—-6 GTDVGE THCOSNWMGT HCWN ERFGVTRWDNGULRRVI®I HNRc ELCTVU (eut d ni)

DOES
FAULT 21 & CYCLE AMP POWER AT THE AMP
FAULT 03/85 CIRCUIT BREAKER. 03 THEN 85
FAULT

A FAULT 03 FOLLOWED BY FAULT
85 WHEN THE BREAKER IS
CYCLED IS A 24VDC FAULT.
ALSO, AN 85 FAULT AFTER

STANDBY COMMAND MAY BE
24VDC RELATED.

J2801. CYCLE CIRCUIT
BREAKER.

UNPLUG RF—MONITOR

REPLACE RF
MONITOR.

DOES
THE AMP
03 THEN 85

FAULT

UNPLUG J2502 AT
SOLID STATE BOARD,

DID PLACE AMP IN STANDBY. PLACE AMP IN BODY
AMP 21 AT CONSOLE G—SHELL, MODE OPERATE. AT
FAULT? TYPE: 01<CR> CONSOLE G—SHELL,
TYPE: BODY <CR> 03
CR
TURN AMP OFF AT CIRCUIT
BREAKER AND PERFORM
THE FOLLOWING
CONTINUITY CHECKS.
UNPLUG J2801 AND CHECK
CONTINUITY FROM PIN-10
TO PIN—12 OF P2801.
IS THE
REPLACE RESISTANCE \\YES | PLACE AMP IN STANDBY.
RF—MONITOR. 320 OHMS TYPE: o1 <CR>
+/—10% ?

REPLACE SOLID
STATE BOARD.

DOES
THE AMP
03 THEN 85

FAULT

DOES
THE AMP
85 OR 21
FAULT

AT THIS POINT THE FAULT ONLY OCCURS
IN OPERATE. THE AMP SHOULD NOT BE
03 FAULTING, JUST 85 OR 21 FAULTING.

THE MOST COMMON CAUSE IS THE
FOLLOWING RELAYS. K1 ON PA INPUT

TURN AMP OFF AT CIRCUIT

UNPLUG J2801 AND

MONITOR 24VDC AT THE
CATHODE OF D32 ON
POWER CONTROL BOARD.

CHECK CONTINUITY OF K1 ON PA INPUT BOARD.
TURN AMP OFF AT CIRCUIT GAIN ACCESS TO PROCESSOR CAVITY. ABOVE IS THE
BREAKER AND PERFORM THE BLOWER THERE ARE TWO JACKS FROM THE RESISTANCE
THE FOLLOWING BACKSIDE OF THE IPA INPUT BOARD LABELED 320 OHMS
CONTINUITY TESTS. 24V AND RF RELAY1. PERFORM CONTINUITY +/—10% ?
BETWEEN BOTH OF THESE POINTS.

REPLACE IPA
INPUT BOARD.

ABEEXternally controlled + 12 volt safety relay not powered; ifthe RF MON cable is correctly supplying
the voltage, then the Processor Board has a problem.
05BA/D samples generated on the Processor Board have failed; a Processor Board failure.

21B+24 volt supply unacceptable; this may arise from any of the supply’s numerous loads: Solid
State Amplifier, Power Control Board, Processor Board, RF Monitor Module, AC Switching Module,

and PA Input Board.

TPS/RF

THCOSNWMT HCWWN ERFG A6 ¢ ML HCWNV 05 & 21 VTRWDNGUL RRVIR |

ILLUSTRATION 2-57

SYMPTOM ANALYSIS

YES

CONTINUITY FRON PIN-12 TO

METER SET TO DIODE CHECK.

DISCONNECT J2210 AND PERFORM

TP-3 ON THE PROCESSOR BOARD.

DOES
THE METER
READ APPROX.
.5V AND 1.1V WITH
LEADS
REVERSED?

PROCESSOR BOARD.

REPLACE

NOTE: FOR FAULT
85 IN OPERATE,
REFER TO FAULT

85 IN FLOW CHART.

REPLACE POWER
CONTROL BOARD.

EVERYTHING HAS BEEN ISOLATED
WITH THE EXCEPTION OF THE

CONTROL BOARD AND THE FLT 3 LINE

FROM THE PROCESSOR BOARD.

WITH THE CIRCUIT BREAKER
ON, CHECK THE UNGROUNDED

SIDE OF R101 ON THE POWER
CONTROL BOARD.

IS THE
VOLTAGE
+5VDC?

NO

HNRc ELCTV

| CHECK PIN-7

OF J2210.

BREAKER AND PERFORM CHECK CONTINUITY
BOARD. K1 & K2 ARE BOTH ENERGIZED [ THE FOLLOWING = FROM PIN-3 TO PIN—-12
IN THE RF—MONITOR, HOWEVER K1 WAS CONTINUITY TEST. OF P2801.
ENERGIZED IN STANDBY SO JUST K2.
HOWEVER, THE 85 FAULT COULD ALSO
BE DUE TO A FAULTY RELAY DRIVER ON
THE PROCESSOR BOARD.
IS THE
REPLACE RESISTANCE
RF—MONITOR. 320 OHMS
+/=10% ?
REPLACE
POWER. YES
\
DOES
THE VOLTAGE REPLACE
DROP BELOW PROCESSOR BOARD.
21VDC?

REPAIR WIRE
ORPIN.

IS THE
VOLTAGE
+5VDC?

REPLACE
PROCESSOR BOARD.




SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
PROPRIETARY TO GENERAL ELECTRIC COMPANY SUBSYSTEM TROUBLESHOOTING GUIDE

Blank DIRECTION 15492
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SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

DIRECTION 15492

PROPRIETARY TO GENERAL ELECTRIC COMPANY
REV 5

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FAULT 86

86: PA tube or +6KV arc; identical to fault

81, but with more punch.

IS
THIS A
RETURN TRIP
TO THE FIELD
SITE?

CONFIRM HUMIDITY
CONTROL IS OPERATIONAL,
AND IS SET TO THE
APPROPRIATE LEVEL.

CONFIRM THAT THE
RF CABINET INTAKE
FILTER IS IN PLACE.

ENSURE THAT THE ARC DETECT CIRCUIT ON THE
MICROPROCESSOR BOARD IS FUNCTIONING
PROPERLY. CONNECT A SCOPT PROBE TO R49
AND BRING THE AMPLIFIER TO STANDBY.THE
OBSERVED SIGNAL SHOULD BE STABLE AT 5VDC.

ENSURE THAT THE HUMIDITY
CONTROL UNIT IS FUNCTIONING
AND CORRECTLY SET, AND THE RF
CABINET INTAKE FILTER IS IN PLACE.

TUBE ARCS CAN OCCUR ON OCCASION AND
ARE NOT UNCOMMON IN NEWER VACUUM
TUBES.IF THE FREQUENCY OF A TUBE ARC
BECOMES GREATER THAN ONCE A MONTH,
IT WILL BE NECESSARY TO ADDRESS THE
FAULT.

v

BRING DOWN THE AMPLIFIER,
DISCHARGE THE HIGH VOLTAGE
POWER SUPPLY, OPEN THE VTAC
AND CLEAN WITH COMPRESSED

AIR AND A DRY CLOTH.

v

IF, AT THIS TIME, YOU HAVE NOT
REPLACED ANY COMPONENTS, YOU
WILL NEED TO DO SO.BEGIN WITH THE
REPLACEMENT OF THE 4 400PF 7.5KV
CAPACITORS AND THE VTAC FILTER
BOARD.

Y

REASSEMBLE AMPLIFIER AND BRING
BACK ON LINE WITH SIGNA.

Y

IF THE AMPLIFIER CONTINUES TO
FAULT AT AN INCREASED
FREQUENCY AND YOU HAVE
CLOSELY FOLLOWED THIS FLOW
CHART, YOU WILL NEED TO REPLACE
THE YC156 TUBE.

REPLACE MICRO
PROCESSOR
BOARD.

IS
SIGNAL
STABLE AT
5VDC?

SHUT DOWN THE AMPLIFIER, DISCHARGE THE
HIGH VOLTAGE POWER SUPPLY AND OPEN THE
VTAC (VACUUM TUBE AMPLIFIER CAVITY)

v

ENSURE PROPER
| ASSEMBLY OF VTAC
AND DIAGNOSE
OBSERVED FAULT.

WHEN REMOVING COMPONENTS FOR CLEANING,
INSPECT FOR SIGNS OF CARBON TRACKS. IF
CARBON TRACKS ARE VISIBLE ON A PARTICULAR
COMPONENT, HAVE IT REPLACED. NOTE : DO NOT
REPLACE THE TUBE AT THIS TIME.

v

RETURN
AMPLIFIER TO
FIELD OPERATION.

DOES
AMPLIFIER
FAULT?

CLEANING REQUIRES THAT ONLY COMPRESSED
AIR AND A DRY CLOTH BE USED.

v

INSTALL THE VTAC COVER
AND BRING AMPLIFIER

REMOVE YC156 VACUUM TUBE, VTAC FILTER
BOARD AND ASSOCIATED CAPACITORS, AND 4
400 PF 7.5KV CAPACITORS. CLEAN THESE
COMPONENTS THOROUGHLY WHILE LOOKING
FOR SIGNS OF CARBON TRACKS.

Y

BACK ON LINE WITH SIGNA.

USING COMPRESSED AIR, BLOW OUT THE PA
CAVITY AND HIGH VOLTAGE SECTIONS OF THE
AMPLIFIER.

RF AMPLIFIER FAULT CODE 86 TROUBLESHOOTING FLOWCHART

TPS/RF

ILLUSTRATION 2-58

SYMPTOM ANALYSIS



PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FAULT 87

/

87: Arc detect circuit failure; a Processor Board failure.

DIRECTION 15492

THIS FAULT IS THE RESULT

TO CONFIRM THIS,

CONNECT A SCOPE PROBE

IF THE OBSERVED SIGNAL IS ANYTHING

TPS/RF

OF THE SIGNALATPIN1 | —| CYCLE AMPLIFIER [—m| TO R49 ON THE MICRO  |—t OTHER THAN 5VDC, REPLACE THE MICRO [—m{  FINISHED
OF U16 NOT BEING 5VDC. POWER AT CBT. PROCESSOR BOARD. PROCESSOR BOARD.
RF AMPLIFIER FAULT CODE 87 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2-59
2-74 SYMPTOM ANALYSIS



PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T

SUBSYSTEM TROUBLESHOOTING GUIDE

REV 5

DIRECTION 15492

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FAULT 88 (FAN AIR PRESSURE) IS A
DISABLED FAULT, BUT IT'S
NECESSARY CIRCUITRY IS INSTALLED.

88: Fan air pressure insufficient; if the fans are turning and the covers are on, then either the pressure
transducer has failed, cabling has failed, or an A/D problem exists on the Processor Board (unlikely).
89: Tube air pressure insufficient; identical to fault 88 probable cause.

FAULT

8889 [ ]

VERIFY 208VAC 3PHASE AT AMP AC INPUT.
CHECK AT P2101 ON A.C. SWITCHING
MODULE, PIN 4 (A), PIN 7 (B), PIN 10 (C),

T PIN 15 (GND).

BRING THE AMP TO
STANDBY USING THE
CONSOLE G—SHELL.

=

DOES
FAULT
REPEAT?

IF AIR PRESSURE FAULTS ARE
INTERMITTENT, PROCEED WITH
DIAGNOSTIC, EVEN IF FAULT DOES
NOT REOCCUR ON FIRST RETEST.

CHECK FUSES, F4 & F5/
REPAIR CABLES/
REPLACE BLOWER.

IS

IS VTAC NO
BLOWER COVER
OPERATING? INSTALLED?

CHECK FOR BLOCKED AIR

INLET.

YES
CLEAN
AIR INLET.
REPLACE uP ov
BOARD.

OTHER
FAULT

FOLLOW FLOW CHART
FOR OTHER FAULT.

AMP CANNOT BE OPERATED
WITHOUT THE VTAC COVER
[ INSTALLED. INSTALL COVER AND
BRING AMP TO STANDBY AGAIN.

IS
AIR INLET
BLOCKED?

NO
MONITOR VOLTAGE AT Rl

MEASURE TUBE AIR PRESSURE,

ON THE uP BOARD.

P13-16

IS

REPLACE uP

REPLACE uP
BOARD.

BOARD.

IS THE uP YES
VOLTAGE BOARD
0V OR 5V? REV C.8 OR
ABOVE?

TURN OFF
POWER, DC
CHECK R124, D19.

CONTINUITY CHECK CABLING FROM
PRESSURE TRANSDUCER, VIO/WH
TO uP J2209—8 AND RED/GRN TO uP.

NO YES

YES CHECK 32V.

NO

CHECK CABLING

YES FROM uP 2210—-4

OK? TO AC SWITCH

MODULE P2102—1.

NO

REPAIR / REPLACE

YES

REPLACE PRESSURE
TRANSDUCER.

CABLING.

NO

REPAIR / REPLACE
CABLING.

RF AMPLIFIER FAULT CODE 88 — 89 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2-60

TPS/RF

SYMPTOM ANALYSIS



SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

PROPRIETARY TO GENERAL ELECTRIC COMPANY
REV 5 DIRECTION 15492
2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)
IPA Gate ¥ -IL-aPL?It 90
Fault 90 T
Scope Channel 1: 58\;:/3?\? Channel 1:
1V/div AC or DC
AC or DC [ Coupled
Coupled ;
S -
I 0VDC +
ovbe ! Trigger: 5V i 5ms Trigger:
1V I 5ms gger: T External
External
IPA Bias
Fault 90
I Scope Channel 1:
Pl ::::::::: - 5V/div
\ i AC or DC
\\ I Coupled
0VDC +
1 Trigger:
i 1s External
RF AMPLIFIER FAULT CODE 90 SIGNALS
ILLUSTRATION 2—61
2—-76 SYMPTOM ANALYSIS

TPS/RF



SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

DIRECTION 15492

PROPRIETARY TO GENERAL ELECTRIC COMPANY
REV 5

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

| FAULT CODE 90 |

v

90: IPAtube idle DC bias current unacceptable; either the tube or the Power Control Board
has failed. Possibly a cable, IPA Input Board, or Processor Board A/D problem.

BRING THE AMPLIFIER TO STANDBY AT THE
TERMINAL, AND MONITOR THE SIGNAL
PRESENT AT P2209 PINS 2 & 6. ACCEPTABLE

REPLACE HIGH VOLT
REC/FILTER BOARD.

REPLACE HIGH VOLT

REC/FILTER BOARD.

MONITOR THE SIGNAL AT U33
PIN 13 ON THE
MICROPROCESSOR BOARD

MONITOR THE SIGNAL AT R72
ON THE MICROPROCESSOR
BOARD WHILE GOING TO

LEVELS WILL BE BETWEEN .9 AND 1.3 VDC. WHILE GOING TO OPERATE. OPERATE.
/IPA GATE IPA BIAS REF
YES
TURN AMPLIFIER OFF,
ARE BOTH DISCHARGE HIGH VOLTAGE
IS SIGNAL YE
SIGNALS S oVDC? S SUPPLY, AND PERFORM NO REPAIR DOES THE DOES THE
ACCEPTABLE? ‘ CONTINUITY CHECK. P2701 PIN FAILURE SIGNAL REPLAGE MICRO SIGNAL REPLACE MICRO
1 AND PIN 2 T%PZ%OS’ PIN 6 AND RESEMBLE PROCESSOR RESEMBLE PROCESSOR
PIN 2 RESPECTIVELY. THAT OF BOARD. THAT OF BOARD.
ILL. 2-61? ILL. 2-61?

FROM THIS POINT ON YOU WILL
CONNEGT A SCOPE VORE BE MAKING YOUR AT THE CONSOLE G—SHELL, DOES THE MONITOR THE SIGNAL AT R56 ON DOES THE MONITOR THE SIGNAL ATR70 ON DOES THE
PROBE TO TP5 ON MEASUREMENTS WHILE SIGNAL AT SIGNAL SIGNAL REPLACE POWER
APPROX BRINGING THE AMPLIFIER TO GIVE THE OPERATE COMMAND THE POWER CONTROL BOARD THE POWER CONTROL BOARD YES
THE POWER : —> TP5 RESEMBLE RESEMBLE CONTROL BOARD.
5 AND COMPARE THE SIGNAL WHILE GOING TO OPERATE. WHILE GOING TO OPERATE.
CONTROL BOARD 30 VDC? OPERATE, IF THE AMPLIFIER RESEMBLE THAT OF THAT OF
: SEEN AT TP5 WITH ILL. 2-61. /IPA GATE PA BIAS REF
FAULTS YOU WILL NEED TO ILL. 2-61? ILL. 2-61? ILL. 2-61?
RETURN IT TO STANDBY.
SHUT DOWN THE AMPLIFIER
AND DISCHARGE THE HIGH
VOLTAGE POWER SUPPLY.
JUMPER PUT AMP IN
+5VDC FROM »|  HEAD MODE. DID AMP TYPE MRSF
TP-8 TO R74 TYPE 03 <CR> 90 FAULT?
/ I
PERFORM A CONTINUITY CHECK CONTINUITY OF 9KV PLATE '
OF THE IPA CATHODE BIAS LINE. REPLACE HIGH :
P2404 PIN 7 TO P2701 PIN 3 TO YES, VOLTAGE LINE. FROM 3KV YES | VOLTAGE RECTIFIER VERIFY NOTE: THE CATHODE BIAS
VOLTAGE IS DECREASED UNTIL
C3 OF THE IPA INPUT BOARD TO [~ Vg{#&‘g?;’;gﬁg?& HEER FILTER BOARD. FAULT. THE PLATE CURRENT REACHES REPLAGE NO DID MR5F
PINS 1,2,3,8,9 AND 10 OF THE 149mA OR 54 MY AT PIN—2 OF =2C +/—
|PA TUBE SOCKET. BOARD TO THE PLATEOF THE FAULT 339. THIS IS VIRTUALLY PﬂggiggOR [ 9BITS
IPATUBE. REOCCURS IMPOSSIBLE TO DETECT. (HEX) ?
NO NO REPLACE
IPA TUBE
REPAIR REPAIR
FAILURE FAILURE

DIAGNOSE AS A 32V
FAULT.

APPARENTLY THERE IS A
CONTINUITY PROBLEM
BETWEEN THE POWER BOARD
AND THE MICRO PROCESSOR
BOARD. PERFORM A
CONTINUITY CHECK FROM
P2209 PIN 17 TO P2401 PIN 5.
ALSO INSURE NO SHORTS TO
GND.

APPARENTLY THERE IS A
CONTINUITY PROBLEM
BETWEEN THE POWER BOARD
AND THE MICRO PROCESSOR
BOARD. PERFORM A
CONTINUITY CHECK FROM
P2209 PIN 1 TO P2401 PIN 9.
ALSO INSURE NO SHORTS TO
GND.

RF AMPLIFIER FAULT CODE 90 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2-62

TPS/RF SYMPTOM ANALYSIS



SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

PROPRIETARY TO GENERAL ELECTRIC COMPANY
REV 5 DIRECTION 15492
2-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)
PA Bias

IPA Gate
Fault 91 I Fault 91

o] I Power Control Board @ R74

- Ey — Power Control Board @ R63
Scope Channel 1: \ 1 Scope Channel 1:
. L B B e 5V/dIV
1V/dIV \ 1 DC C | d
DC Coupled \ T ouple
N
] Ay
0VDC 1 0VDC T -
1 Trigger: 5V I 1s rigger:
1V I 5ms External External
PA Cath-
ode
Fault 91

e e N WMEE"'VWWH et P
" \ T M Power Control Board TP6

Scope Channel 1:
20V/div
DC Coupled

0VDC t .
20V 5ms Trigger:
External

RF AMPLIFIER FAULT CODE 91 SIGNALS
ILLUSTRATION 2-63

TPS/RF SYMPTOM ANALYSIS



PROPRIETARY TO GENERAL ELECTRIC COMPANY

SIGNA ADVANTAGE 1.5T, 1.0T, & 0.5T
SUBSYSTEM TROUBLESHOOTING GUIDE

DIRECTION 15492

REV 5

2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

| FAULT CODE 91 |

Y

BRING THE AMPLIFIER TO STANDBY AT THE
TERMINAL, AND MONITOR THE SIGNAL
PRESENT AT P2209 PINS 3 & 4. ACCEPTABLE

LEVELS WILL BE BETWEEN 3 & 4 VDC.

ARE BOTH
SIGNALS
ACCEPTABLE?,

91: PA tube idle DC bias current unacceptable; identical to fault 90.

REPLACE HIGH VOLT
REC/FILTER BOARD.

IS SIGNAL

> 4VDC? > 0VDC?

CONNECT A SCOPE | | REPLAGE HIGH vOLT
R eon REG/FILTER BOARD.
THE POWER
CONTROL BOARD.

IS THE
VOLTAGE
APPROX.
100 VDC?

DIAGNOSE AS A 100
VOLT FAULT.
(FAULT CODE 50,51)

FROM THIS POINT ON YOU WILL BE MAKING YOUR

MEASUREMENTS WHILE BRINGING THE AMPLIFIER

TO OPERATE, IF THE AMPLIFIER FAULTS YOU WILL
NEED TO RETURN IT TO STANDBY.

10 AND PIN 13 TO P2209 PIN 4
AND PIN 3 RESPECTIVELY.

YES
TURN AMPLIFIER OFF,
DISCHARGE HIGH VOLTAGE
IS SIGNAL YES SUPPLY, AND PERFORM NO REPAIR
CONTINUITY CHECK. P2701 PIN FAILURE

REPLACE MICRO
PROCESSOR
BOARD.

DOES
THE SIGNAL
RESEMBLE THAT \YES
OF ILLUSTRATION
2-63?

APPARENTLY THERE IS A CONTINUITY PROBLEM
BETWEEN THE POWER BOARD AND THE MICRO
PROCESSOR BOARD. PERFORM A CONTINUITY [~
CHECK FROM P2209 PIN 18 TO P2401 PIN 13.

ALSO INSURE NO SHORTS TO GROUND.

]

AT THE CONSOLE G—SHELL, TYPE THE
OPERATE COMMAND AND COMPARE THE
SIGNAL SEEN AT TP6 WITH ILL. 2—-63.

MONITOR THE SIGNAL AT U33 PIN 12
ON THE MICROPROCESSOR BOARD
WHILE GOING TO OPERATE. PA GATE

REPAIR
FAILURE

REPLACE POWER
CONTROL BOARD.

MONITOR THE SIGNAL

DOES
THE SIGNAL

MONITOR THE SIGNAL AT R74

DOES
THE SIGNAL AT
TP6 RESEMBLE
ILLUSTRATION
2-637

AT R63 ON THE POWER
CONTROL BOARD
WHILE GOING TO

OPERATE. (IPA GATE)
SEEILL. 2-63.

RESEMBLE
THAT OF
ILLUSTRATION
2-637?

ON THE POWER CONTROL
BOARD WHILE GOING TO
OPERATE. (PA BIAS REF)

TPS/RF

MONITOR THE SIGNAL AT R73
ON THE MICROPROCESSOR
BOARD WHILE GOING TO
OPERATE. PA BIAS REF

REPAIR
FAILURE

APPARENTLY THERE IS A
CONTINUITY PROBLEM
BETWEEN THE POWER

CONTROL BOARD AND THE YES
MICRO PROCESSOR BOARD.
PERFORM A CONTINUITY
CHECK FROM P2209 PIN 5 TO
P2401 PIN 17. ALSO INSURE
NO SHORTS TO GROUND.

DOES
THE SIGNAL
RESEMBLE

JUMPER + 5VDC
FROM TP-8 TO R78

SET AMP TO BODY
MODE. TYPE: 03
<CR>

DID AMP
91 FAULT

NOTE: THE CATHODE BIAS VOLTAGE IS
DECREASED UNTIL THE PLATE CURRENT
REACHES 780 mA OR 19 mv AT PIN-3 OF U40.
THIS IS VIRTUALLY IMPOSSIBLE TO DETECT.

TYPE: MR5E

?

REPLACE
PROCESSOR 2C +/- 9BITS
BOARD. HEX

DID MR5E =

SHUT DOWN AMPLIFIER AND
DISCHARGE HIGH VOLTAGE

POWER SUPPLY.

PERFORM A CONTINUITY CHECK OF THE PA
CATHODE BIAS LINE. P2404 PIN-8 TO P2701
PIN-9 TO C1 OF THE PA INPUT BOARD.TO
THE CATHODE OF THE YC156 TUBE.

REPLACE MICRO
PROCESSOR
BOARD.

RF AMPLIFIER FAULT CODE 91 TROUBLESHOOTING FLOWCHART

SYMPTOM ANALYSIS

ILLUSTRATION 2—-64

NO REPAIR
FAILURE

YES

CONTINUITY CHECK OF 6KV PLATE VOLTAGE
LINE. FROM THE 6KV STANDOFF ON THE
HIGH VOLTAGE RECTIFIER FILTER BOARD TO
THE PLATE OF THE YC 156 TUBE.

NO REPAIR
FAILURE
YES
REPLACE HIGH VOLTAGE
RECTIFIER FILTER BOARD. > VFEAFS?

FAULT REOCCURS

REPLACE PA
TUBE




2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

+ Unreg Supply monitor at Processor Board. Body mode. 73.0 dBm
Voltage (V) vs. time (ms), Limits showing Fault 92
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+ Unreg Supply monitor at Processor Board. Body mode. 73.0 dBm
Voltage (V) vs. time (ms), Scope AC coupled
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2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

FAULT 92

92: Line voltage too low; if line voltage is always greater than 180 volts, then Processor
Board or AC Switching Module has a problem.

¢

VERIFY IS
3—PHASE AT CONSOLE G—SHELL, MEASURE UNREG (+12V) VOLTAGE YES REPLACE
208VAC @ AMP TYPE 00 (AMP OFF). —» @ UNGROUNDED SIDE BETWEEN !
INPUT. LEAVE CIRCUIT BREAKER ON. OF R100 ON uP BOARD. 2.9V AND uP BOARD.
f 4.7V?
REPAIR CABLE
OR CONNECTOR.
AT CONSOLE G—SHELL,
FAIL TYPE 00 (AMP OFF). LEAVE
CONTINUITY CIRCUIT BREAKER ON.
REPAIR VERIFY
FAILURE 3-PHASE l
BETWEEN RF 2nggﬁ\l<gTRF
ABINET AND
c RF AMP INPUT? CO;E&TU”Y IS DISCONNECT J2102 FROM AC
. FROM 10VAC IN SWITCH MODULE CYCLE CIRCUIT
Po210- 9293 TG TOLERANCE? BREAKER TO ON. MEASURE
. 5o
P10 24, +/— 15% 10VAC AT PIN2 AND PIN4.
VERIFY
3—PHASE REPLACE AC
208VAC @ PDU REPLACE SWITCHING MODULE.
INPUT? uP MODULE.
REPAIR boES
FAILURE
RECYCLE POWER
BETWEEN RF  [—3 1O RF AMP EA(%L 392
CABINET AND ?
PDU.
STOP
RF AMPLIFIER FAULT CODE 92 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2-66
TPS/RF 2—-81 SYMPTOM ANALYSIS



2—-6 ERBTEC RF AMPLIFIER FAULT CODE TROUBLESHOOTING FLOWCHARTS (continued)

93: Microprocessor “Watchdog” failed to fire in time; a Processor Board failure.
94: Microprocessor “Watchdog” intercepted program; a Processor Board failure.

FAULT 93 — 94

VERIFY 208VAC 3PHASE
AT AMP AC INPUT.

CYCLE POWER USING
THE AMP CIRCUIT
BREAKER. (CB1)

7

DOES
FAULT
REPEAT?

NO

CYCLE POWER USING THE
AMP CIRCUIT BREAKER,
REPEAT 3 TIMES TO ENSURE
FAULT DOES NOT REPEAT.

UNABLE TO ISOLATE AT THIS
TIME, FAULT IS AN ISOLATED
OCCURANCE.

FOR FAULT CODES
93, AND 94 REPLACE
MICROPROCESSOR

BOARD.

DOES
FAULT
REOCCUR?

REPLACE MICRO
PROCESSOR CHIP Uté.

NOTE: WHEN REPLACING
MICROPROCESSOR CHIP
U16, REPLACE WITH
PREPROGRAMMED CHIP
FROM ERBTEC.

RF AMPLIFIER FAULT CODE 93 — 94 TROUBLESHOOTING FLOWCHART
ILLUSTRATION 2—-67
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