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CPU

Pac CPU GFK 2222 

PAC  RX7i , GFK-2223 

PAC RX7i , GFK-2300 

PAC TCP/IP , GFK-2224 

PAC RX7i VME , GFK-2235 

CIMPLICITY Machine Edition , GFK-1918 

90-70  Genius , GFK-2017 

Genius I/O , GEK-90486-1 

Genius  GEK-90486-2 

For the most recent versions of PACSystems and related documentation, visit the GE 
Fanuc website 

PAC GE FANUC :
http://www.gefanuc.com/.
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Serial Bus A:31 30
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(Programming software)  Redundancy = YES 
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             (Hand-Held Monitor) BSM Present = NO 

BSM



 

GFK-2308  2  System Configuration 2-7 

2

PLC I/O PLC
BSM Genius

 

RX7i 
(Rack 0) 

Legend 
CPU - RX7i CPU 
GBC - Genius Bus Controller RMX - Redundancy Memory Xchange Module 

Primary Unit Secondary Unit

P
ow

er
 S

up
pl

y 

C
P

U
 

R
M

X
 

G
B

C
 

P
ow

er
 S

u p
pl

y 

C
P

U
 

R
M

X
 

G
B

C
 

30 31 

G
B

C
 

G
B

C
 

30 31 

Genius Bus 

Genius I/O Blocks 

Bus Switching 
Module

R
M

X
 

R
M

X
 

Required fan assembly 
not shown. 

High-speed fiber optic link 

High-speed fiber optic link 

PLC I/O

CPU
31

30

Genius 31 30
Genius

Genius Genius 30 Genius

GeniusI/O
Genius

CPU Genius



 
 

2-8 PACSystems™ Hot Standby CPU Redundancy User's Guide–June 2004 GFK-2308 

2

Genius

Redundant Mode: Dual Bus_Redundant Controllers 

Paired GBC = Internal and External 

Serial Bus Address = 31 (primary unit) or 30 (secondary unit) 

Genius

(Programming Software)  Redundancy = YES 

(Hand-Held Monitor) CPU Redundancy = HOT STBY MODE* 

(Hand-Held Monitor) BSM Present = YES 

(Hand-Held Monitor) BSM Controller = YES (if BSM is mounted) or NO  

 Genius
CPU Genius

Genius CPU
I/O Genius

Genius
PLC CPU Genius
I/O

Genius Genius
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Genius I/O

I/O
CPU

Genius



 

GFK-2308  2  System Configuration 2-9 

2

GeniusI/0 30 31
30 31

31 30 I/O

On On / On 
Off On Off Off 
Off Off / Off 
On Off On On 
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CPU

CPU CPU
RMX
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IP CPU SNP 
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CPU

CPU CPU

CPU CPU

.

 PAC  CPU GFK-
2222. 

:

:
: 10
:

.

:
: 0 255 ms. 
: .

.

10ms
:

: 0 255 ms. 
: .

.

5ms 0  255ms 0 RAM
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(ms)
100ms 5  2550ms, 5ms

.
5ms
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PLC

PLC

(ms)
10 3  255, 1

Number of 
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0 0-5 ( 0.) PAC CPU
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Primary. 

( HWC
.)

HWC

HSB HSB HSB .

60 60 400 ms, 
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1: CPU

2: CPU,
–

--- 1 ---
0 ( ) 0 .

1 2

.
( ) 1

2

---  2 --- 
0 ( ) 0 .

1 2
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--- Input Memory ---
%I %I00001 

8n+1 %I00025
25=(8*3)+1

CPU %I

%I 0 0  (32,768 - Iref + 1), 8 ,  Iref = 
%I

CPU %I

%AI %AI00001 %AI CPU %AI

%AI 0 0  (32,768 - Iref + 1), 8 ,  Iref =
%I

CPU %AI

---  ---
%Q %Q00001 

8n+1 %Q00049
49=(8*6)+1

CPU %Q

%Q 0 0  (32,768 - Iref + 1), 8 ,  Iref =
%I

CPU %AI

%M %M00001 
8n+1 % M000121
121=(8*15)+1

CPU %M

%M 0 0  (32,768 - Iref + 1), 8 ,  Iref = 
%M

CPU %M

%G %G00001 
8n+1 % G000080
80=(8*10)+1

CPU %G

%G 0 0  (32,768 - Iref + 1), 8 ,  Iref = 
%I

CPU %G

%AQ %AQ00001 %AQ CPU %AQ

%AQ 0 0  (32,768 - Iref + 1), 8 ,  Iref =
%AQ

  

CPU %AQ .
%AQ

%R %R00001 %R CPU %R

%R 0 0  (32,768 - Iref + 1), 8 ,  Iref =
%R

CPU %R .
%R

%W %W00001 %W CPU %W

%W 0 0  (32,768 - Iref + 1), 8 ,  Iref = 
%W

CPU %W .
%W
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IP IP IP
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IP IP
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EGD IP
IP EGD
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IP IP
IP TCP/IP

IP
CPU CPU

IP

IP
0.0.0.0 x.x.x.x  

x 1-
255

IP

IP IP

IP

IP TCP/IP

IP IP IP IP
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PAC
CPU CPU CPU

CPU RAM

online
PLC

. , Genius SBA 

1. HWC

Set 
as selected HWC

2.  

HWC

3.  

CPU CPU

4.  

5. offline .

6.  HWC. 

7.  

8.  

CPU CPU

9. .

CPU
CPU
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CPU
CPU ,

CPU CPU CPU
CPU

30
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CPU
CPU CPU

CPU CPU

1. CPU

2. CPU

3. %I, %Q, %AI,  %AQ

CPU Run
#FST_SCN #FST_EXE 1

#FST_SCN %S
#FST_EXE

#FST_EXE
#FST_SCN  #FST_EXE

HSB
HSB
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 CPU %S

%S33  %S39  %SB18 S

%S

%S33 #PRI_UNT 1
PRI_UNT SEC_UNT

ON OFF 

%S34 #SEC_UNT 1
SEC_UNT PRI_UNT

OFF ON 

%S35 #LOC_RDY 1 ON ON 

%S36 #LOC_ACT 1
LOC_ACT REM_ACT

ON OFF 

%S37 #REM_RDY 1 ON ON 

%S38 #REM_ACT 1
REM_ACT LOC_ACT

OFF ON 

%S39 #LOGICEQ 1 ON ON 

%SB18 #RDN_MSG  
1

%S OFF
%S

RMX %S35, %S36, %S37, %S38 online

P  S 

%S00011 #OVR_PRE CPU

CPU
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1

cpu cpu 

 
 

 
 

 

 
 

 

 
 

2

1 
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I , %AI 
Q, %AQ, %R, %M, %G, %W
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CPU CPU
CPU CPU

60ms 400ms
10ms 60ms

CPU
CPU 20ms 95ms

80ms 80>95-20
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CPU
CPU

PLC

%I,%AI

CPU CPU
CPU

CPU

PAC

� POSCON, NEGCON, POSCOIL,  NEGCOIL 

� Iec PTCON, NTCON, PTCOIL,  NTCOIL 

iec

PAC CPU GFK-2222

iec
iec
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%Q, %AQ, %R, %M, %G, %W
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CPU

CPU RMX
RMX RMX

RMX CPU

:

%I Bit (%I  x 3 ) ÷ 8 (%I x 4) ÷ 8

%AI Word (%AI x 2) (%AI x 3) 

%Q Bit (%Q x 3) ÷ 8 (%Q x 4) ÷ 8

%M Bit (%M x 3) ÷ 8

%G Bit (%G x 3) ÷ 8

%AQ Word (%AQ x 2) (%AQ h x 3) 

%R Word (%R x 2) 

%W Word (%W  x 2) 

CPU   C  
0

 (ms) 
3.234 ms 

 28K  (ms) (0.00018355 x ( )) + 0.184

 28K  (ms) (0.00013738 x ( ) + 1.954 

28k

CPU

CPU

8

SVC_REQ #27
8 SVC_REQ #27 CPU

CPU SVC_REQ #27
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SVC_REQ #28
8

SVC_REQ #28

SVC_REQ #27 SVC_REQ #28

� Run

�

� SVC_REQ #27

#REM_RDY 0 #REM_RDY on

%P0001
%P0004 %P0005 %P0008

%P0001 %P0004 %P0005 %P0008
%T0002
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S C    
#43

SVC_REQ #43
SVC_REQ #43

SVC_REQ #43

SVC_REQ #43

SVC_REQ #43

SVC_REQ #43

CPU
SVC_REQ #43

SVC_REQ #43

PLC SVC_REQ #43

SVC_REQ #43
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S C  

SVC_REQ #43

 +2 

1
2

1.

2. 1 2

3.

4.

5.

%T00035 on



 

GFK-2308  4  Operation 4-13

4

S C  

SVC_REQ #43

1. CPU SVC_REQ #43 0,1

2. %I  %AI

3. %I %AI

4. SVC_REQ #43

P C

1. SVC_REQ #43 0,2

2. %Q, %AQ, %M, %G, %R,  %W

3. %Q, %AQ, %M, %G, %R,  %W

4. SVC_REQ #43
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1.

2.

3.

4. *RMX

5. *

* 10

A.

B.

S C   
SVC_REQ #26 CPU

SVC_REQ #26

10 10
parm SVC_REQ

#26 parm
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%I0002
%I0002 SVC_REQ #26
SVC_REQ #26

S C  
HSB

SVC_REQ #26
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/ PLC
CPU /

HSB /

1. / #LOC_RDY %S
REM_RDY %S RMX off

#LOC_RDY off

2. / ?

3.

/

ECC CPU
ECC

ecc CPU
%SA0006 ecc

ecc CPU
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PID
PID

A.

B. _MAIN 

C. PID 3 pid 40

%M100, %R250, %R251, 
%R252

%S3, %S4, %S5, %S6)
T_SEC on

on

I/O
CPU I/O

1 I/O I/O

I/O
I/O CPU period 2

CPU CPU

CPU
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1.
#FST_SCN  #FST_EXE

2.

PLC

CPU

I/O 31 30

200ms 5ms
400ms

15ms

15ms

CPU

30 31

31 30 bsm
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IP
IP

IP IP
PLC IP IP egd
PLC IP
PLC IP

CPU
IP IP

IP CPU
IP

IP arp arp
arp IP

IP IP CPU egd
IP IP egd

IP IP
IP

CPU

 IP 
IP

IP

CPU CPU
IP CPU CPU

IP IP
IP IP

IP

PLC CPU

PAC TCP/IP GFK-
2224

CPU EGD

egd
egd

egd
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egd IP
IP egd

IP

egd

IP

CPU
IP

egd
%I  %AI
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�

� PLC

�

�

� CPU

�

:

1.

2.

3.

I/O
VME

CPU

5
Chapter
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PLC

CIMPLICIT ME
SVC_REQ 15  20

   1 
run

run
   2 

run
   3 run

stop
run

   4 run
stop

run

   5 

   6 

   8 

   9 run CPU

   10 CPU  CPU GE Fanuc

   11  CPU GE Fanuc 

   12 
CPU

SVC_REQ 43
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    14 CPU
CPU

RMX

GE Fanuc
    15 CPU



 
 

5-4 PACSystems™ Hot Standby CPU Redundancy User's Guide–June 2004 GFK-2308 

5

(4) CPU

GE
Fanuc 

I/O  (9)  SBA CPU

PLC  (135)  148 CPU
CPU CPU

(11)  75 ECC
CRE020 ECC

ECC

 (26)   1 
%SA00006

CPU

 GE Fanuc 

CPU  (13) 169 ECC CPU
GE Fanuc
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CPU
I/O

:

1. CPU

2. CPU 

3. CPU 

CPU
STOP/FAULT CPU

CPU CPU
CPU CPU CPU

CPU

CPU
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RMX

VME RMX
:

� PLC

�

� RMX

� SLOT_00XX XX RMX

�
run

RMX

:

�

� RMX

� RMX

� CPU

:

1. PLC

2. RMX

3. SLOT_00XX XX RMX

4.
run

RMX OK ON
OK OFF RMX
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CPU
Fault actions in the Hot Standby CPU Redundancy System are handled differently than 
fault actions in a non-redundant system. Whenever the units are synchronized, the types 
of faults that are considered to be FATAL (i.e., cause the CPU to stop) are not 
configurable. The following types of faults are considered FATAL when the units are 
synchronized CPU

FATAL CPU
fatal :

� I/O

�

: In a CPU redundancy system a Fatal fault from a Genius Bus Controller causes a 
synchronized unit to transition to STOP/FAULT mode. All Diagnostic faults allow 
the CPU to remain in Run mode. CPU

STOP/FAULT cpu
run

You can configure whether certain faults are considered fatal when the CPUs are not 
synchronized. CPU

The following should be considered when configuring the fault actions for a redundancy 
CPU. For a given fault that is fatal for the synchronized case, if you set the non-
synchronized fault action to be diagnostic, there is a chance that a less healthy unit could 
remain the active unit even after a more healthy backup unit is placed in Run mode. For 
example, if you were to configure "Loss of or Missing Rack" failures as diagnostic, the 
following sequence of events could occur CPU

run
:

1. If an expansion rack fails when the units are synchronized, the unit with the rack 
failure will transition to STOP/FAULT mode and the other unit will become a non-
synchronized active unit.

STOP/FAULT

2. If an expansion rack fails in the non-synchronized active unit, a diagnostic fault will be 
logged but the unit will stay in RUN mode and continue to control the process.

run

3. If the first unit is repaired and then transitions to Run, the second unit with the failed 
expansion rack will stay in RUN mode and will remain in control of the process.

run
run

To prevent this situation, you may want to include logic to shut down the less healthy unit 
or request a role switch. 
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fatal

run

PLC PLC
PLC

 (
)

LOSS_RACK (1) PLC Yes 

LOSS_IOC (2) I/O I/O Yes * 

LOSS_IO_MOD (3) I/O I/O Yes 

LOSS_OTHR_MOD (4) PLC Yes 

SYS_BUS_ERROR (12) PLC System Bus Error Yes 

IOC_FAULT (9) I/O IOC  I/O Yes **
CNFG_MIS_MTCH (11) Both Fatal Yes 

IOC_SOFTWR (15) I/O IOC  LOSS_IOC **

OVER_TMP (24) PLC CPU Yes 

LOC_MEM_ERROR
(38)

PLC Yes 

* LOSS_IOC fatal
PLC STOP/FAULT

** . IOC_FAULT
IOC_SOFTWR fatal GBC

PLC
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PLC PLC

SYS BUS FAIL PLC
NO_USER_PRG PLC .

BAD_USER_RAM PLC RAM

WIND_CMPL_FAIL PLC

PASSWD_FAIL PLC

NULL_SYS_CNFG PLC

CPU_SOFTWR PLC PLC CPU

SEQ_STORE_FAIL PLC

ADD_RCK PLC

ADD_IOC I/O IOC 

ADD_IO_MOD I/O I/O

ADD_OTHR_MOD PLC

IO_MOD_FAULT I/O I/O

CPU_HARDWR PLC CPU

MOD_HARDWR PLC PCM

MOD_OTHR 
SOFTWR 

PLC

PRG_BLK_CHKSUM PLC

LOW_BATTERY PLC

CNST_SW_EXCD PLC

PLC_FTBL_FULL PLC

IO_FTBL_FULL PLC I/O

APPLICATION_FLT PLC

 

CPU CPU
run
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PCU

:

1.  OFF 
ON

stop RMX

2.

3.

4. CPU RUN/STOP STOP

5.

6. RMX ON
ON PLC

7. CPU stop/fault

8. Place the repaired unit into RUN mode by putting the Run/Stop switch in the Run 
position. run/STOP run run

CPU
offline

GBC
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90-70 PAC

90-70 PAC
90-70 PAC

PCU GFK-2222

90-70 PAC RX7i

� 90-70 CPU CRE020 CPU

� 90-70 RCM  RMX 

� CPU (GHS  GDB)  HSB

PAC HSB 90-70 PLC  GDB PAC
GHS

HSB

90-70 GHS %Q %AQ

RCM 7 RMX

90-70 IC697PCM711
PCM PAC CPU RX7I

6
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RX7I CPU PCM
PCM 60


