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Objective

e Be familiar with the redundancy terminology and types
e Know the difference between shared and redundant RIO

e Know how to look for status and operate in “PS
Operation” dialogue box

e Know how to look for status and operate in "Redundant
stations” dialogue box
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Field Station Cabinets

FS-400 FS-240 FS-120 FS-60
FS-400C FS-240C FS-120C FS-60C
[ Fs-400CR1| [ Fs-240c-R1 | [ Fs-120C-R1
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Terminology

e Redundancy Group

* A set of PSes, each equally equipped and able to solve a task
alone, but working together in the purpose of solving the task
with a greater degree of reliability and availability.

e Identified typically as RCU A and RCU B

e Redundancy types
e Hot Standby

e 1002
e DpDual
e DpTriple
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Terminology
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e PS Capability
* Reflects if the PS and its associated IO equipment is technically
capable to fulfill its intended purpose
e Master PS will be the most capable RCU in the group

Capability Description

OK A PS without errors

Common error A PS with only common errors
Degraded A PS with separate errors
Incapable An incapable, but running PS

© KONGSBERG

Terminology
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Master PS
e One PS is always selected master

e Master PS is designated for a specific task only done by a single
PS on behalf of the group

Control States
e Online - Contributing to the control of the process
e Offline - Not contributing to the control of the process

Redundancy Switch

e The mechanism that decides which PS is master and which PSes
are online, either automatically or as a result of an operator
intervention
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Redundancy Types

e Hot Standby (dual)
e Pure master/slave redundancy
e Used in normal, high demand control systems to increase
system availability.
* The master PS controls the process

e Slave is running as Hot Standby, ready to take control if the
current master detects errors or fails completely.

e 1002 (dual)
e Two-channel redundancy used in low demand, shutdown type
safety systems

e Each PS evaluate process input independent of the other,
executes the safety logic and contributes to the control of
outputs through worst-case voting

e In the event of a PS failure, the failing PS will step back and let
the other control the process alone.

e This redundancy type is limited to digital output signals.
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Redundant RCU and shared RIO

RCU (Remote Controller Unit)

RIO420
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Redundant RCU and dual RIO

RCU (Remote Controller Unit)

RIO420

.
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RCU501 RedNet

P10 — P11
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RedNet
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Local Communication
between members of the [ PR
Redundancy Group W e

Two Crossover UTP Cables
(= CAT5)

Synchronization Purposes
e Redundancy switchover
e Scan control
* Control logic
e IO data

RedNet Backup
¢ RBUS (HotStandby)
e Process Nets (1002)
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Switch Criteria
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PS-, and IO- file inconsistency

RBUS Access is missing

Access to Process Network is missing
RedNet is missing

Missing access to Serial Lines

Online Configuration

System will switch to the most capable PS

Errors on sensors and RIO modules will NOT lead to a
redundancy switch since they are shared between PSes
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Power and Wiring with R-Hub - Hot Standby
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R-BUS Redundancy - Hot Standby
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System Status - PS Redundancy

| station | status Redundancy group | Role Capability Master Running mode Type
PS031 Operationsal Fs31 A oK Active Funning Hot Standby
Operationsl FS32 A Common Errar Active Running Hot Standhy
Ps033 Operationsal FS33 A oK Active Funning Hot Standby
Ps034 Operationsal FS34 A oK Active Funning Hot Standby
Ps03s Operationsal FS3% A oK Active Funning Hot Standby
PS038 Operationsal FS36 A oK Active Funning Hot Standby
Ps037 Operationsal FS37 A oK Active Funning Hot Standby
Ps038 Operationsal FS38 A oK Active Funning Hot Standby
Ps039 Operationsal Fs39 A oK Active Funning Hot Standby
PS040 Onerationsl FS40 A oK Active Funnina Hot Standby
PSOTH Operationsl =xal A oK Artive Running 1002
PsO72 Operationsl FS572 A oK Artive Running 1002
PSO73 Operationsl FS73 A oK Artive Running 1002
PSO74 Operationsl FS74 A oK Artive Running 1002
PSO7S Operationsl FS75 A oK Artive Running 1002
P08 Operationsl 3= A oK Artive Running 1002
Operational FE31 B Degraded StanciBy Runining Hat Stanckey
Operational F532 B Carmrmon Error StanciBy Runining Hat Stanckey
PS133 Bocting F533 B ok StancBy Starting Hat Standy
[ST¥ NP Status £ PS Backun & PS Loading 4 PS Redundaney A OSHE Status £ Met Stetus
e Use System Status to get information regarding
redundancy
© KONGSBERG 1
From the menu: Operation > PS Operation
bule [l Tools System e
d PS5 Dperal PS041
Command Contral 3 Li
— [ Available PS's [~ Exceptional Modes Storing of configuration
Wi Cal...
° a1 I~ Passive Stoiing slawed
il W Simisionsgortn 10050 || e
TEag|
I;gg;i [ Altemative terminal input Gogle Ho storing peformed
PSovs
.'333?1 [~Wersion Control—| |- Redundancy Gioup
P5171 Aoty F541 [Hot Standby]
ol Master: |7 A PS041 ™ B Ps141
B [
Eggg Onine: 7 o
Pais [ Restat PS5
Restart ™ Corfiguration mode for redundancy group et
Restart of PS s ™ Initial redundancy update disabled Taggle
possible —I

Shows:
Redundancy type: Hot Standby
PSs in group: 41 and 141
Master and Online: 41
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Respanse Ok

Refrash ! Close

4

Configuration mode for

redundancy can be set
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Redundant Stations

Module [l Teoks System

e cem v| From the menu: Operation > Redundant Stations

Watch Call...

Redundant Stations =]
PS5 Gioup - Fiedundancy Stat Riedundancy Contiol
F541 A PS04 B: P5141 Redundancy type:  Hat Standby
- Master S| T | P fault tolsrance: 1
F572 Oriline: F r
Fa73 Updte (e
Capabilty: 0K oK
F574 R
F375 Made: Running Fiunning
Fs81
Erion Objects
InErrar | Overrded | Description
| Missing Rednet connection
1_RSERZ00-4
Configuration changed online
10-fle incansistent with PS 4
Missing Frocess net & connection
Missing Frocess net B connection
P5-file inconsistent with P5 A
Program (RAM] incansistent with P &
RBUS Access
I™ Do not list error objects unless overled or in enor state
S h OWS: Ready PS Operation. Refresh Close

Redundancy Status
Error Objects
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Exercise: Redundancy
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Summary
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Redundancy switch criteria
Field station cabinets with redundancy, C-R1
Terminology

Redundancy Group

Master PS

Online
Redundant RCU, single or shared RIO
Wiring Diagram, Handshake signal
Capability
Redundancy type

Hot Standby

loo2
PS Operation, status and set configuration mode

Redundant stations, status and error handling
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