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COURSE OBJECTIVES

Upon Successful Completion of this course the student will be able to:

Understand the typical Ovation Distributed Control System.

Use Ovation Software Tools to Perform Basic Maintenance and
Troubleshooting

Perform Controller Diagnostics and Maintenance
Diagnose and Troubleshoot I/O Subsystems

Perform Tests of /O Modules

Understand Ovation Power and Grounding Requirements

L)
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Module 1

OVATION SYSTEM OVERVIEW

EMERSON.



MODULE 1 OBJECTIVES

Understand the Ovation DCS.

Describe the function of all the Ovation HMI
drops.

Describe the function of the Ovation controller
drops.

Understand the function of the Ovation network.

L3
L3~
-
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AL SYS TEM CONFIGURA TION

......................................................................................................................

OVA TION TYPIC

ai
onr er

i Build and modify:

i *Database
i Control
i *Graphics

OTHER
OVATION DBS
DROPS

Ovation Process
Historian

Long term point data
i | storage. Retrievable
i from Ovation stations

{ via trends, reviews, etc.

Operator Station

The Operator’s interface
to the plant process for
i monitoring and control

OPERATOR OPERATOR
STATION 1 STATION 2

i OVATION NETWORK
i * 254 Drops
{ 100 Mega baud

[Ethernet Switch #1] | * High Speed Ethernet |

i +200,000 points

[Eihe

rnet

Switch #2]

REDUNDANT
CONTROLLER PAIR

Each with equal capability
i for control and backup

{ OVATION CONTROLLERS
i *The real workhorses. Scan

CTRL | CTRL CTRL
1 51 2

CTRL
52

I |

i process inputs, scale and limit

i check them, and outputs new

i control instructions to the

i process.

i *They also broadcast their

i originating points to the Ovatlon

4".""-

|

PROCESS

Power plants, Blast Furnaces, Waste Treatment plants,etc,

s
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OVATION CONTROLLER MAJOR FUNCTIONS

Ovation

Controller Cabinet

FRONT

REAR

DATA ACQUISITION
MODULATING CONTROL
SEQUENTIAL CONTROL

(3
h.ﬁ
-

EMERSON



OVATION CONTROLLER - CABINET LAYOUT

Front Rear

_~Redundant
=il N Power Supplies
o I Ke°= *Power Distribution

Module
( % ! § . Transition Panel
_ 1/0 branch 3

*8 Modules
/O branch 4
*8 Modules

*Controller chassis
*‘Mounting plate
/O branch 1
*8 Modules
/O branch 2
*8 Modules

I/O terminal blocks
T
at each module

&
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OVATION CONTROLLER - EXPANSION CABINET
LAYOUT Front Rear

*Tr:
*Mc¢
|/C

°l/C

—Redundant
Power Supplies
Power Distribution
Module
Transition Panel
/0 branch 7

*8 Modules
/0 branch 8

8 Modules
ansition Panel

ounting plate

) branch 5

*8 Modules 1/0 terminal blocks
) branch 6 at each module

*8 Modules

-
S
~
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OVATION NETWORK - FAULT TOLERANCE

Fast Ethernet switches

Primary Switch Backup Switch

CABLE
BREAK'!

-
-
_-
-
~ -
- P
@ = f
Y] L

R P et

rll E

J\:'755
) ““;
il : it

Workstations

Controllers

&
EMERSON

Process Management



OVATION NETWORK - FAULT TOLERANCE

Fast Ethernet switches

Primary Switch Backup Switch

Workstations

Controllers

&
EMERSON

Process Management



Module 2

MMI STATION FUNCTIONS USEFUL
FOR SYSTEM MAINTENANCE AND
TROUBLESHOOTING

o
4
o N

EMERSON.



MODULE 2 OBJECTIVES

Utilize the Alarm List and History and understand
different alarm types

Use the Point information window to identify
process point status

Understand the meaning of Sensor Alarms and
different qualities of signals

Use Point Review function to identify possible
problem areas

o
Sy
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SIGNALS/PROCESS POINTS

Process points — Database records

Record Types — Signal types

Signa
Signha
Signa
Sigha

value

status: normal vs. in alarm
quality (creditability)
possible source

(3
Ay, Ny
-
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OVATION DATABASE RECORD TYPES

Record Type Abbr. Monitor status of Examples Point name break down
Drop record DU  Computers (MMI’s or Controllers) DROP100, DROPI1
Node record RN  Power supplies, local and remote nodes DO002P1 Drop 2 PCI slot 1,

DO001P2N4 Dropl PCI slot 2 remote node 4
Module record RM  Configured I/O modules DO001P1B4L3 Dropl PCI 1 Branch 4 Slot 3

¢ Long digital LD  Digital points, two possible values (1 or 0), both software and hard wired.
¢ Long analog LA  Points with a range of values, both software and hardware. Look for engineering units (PSI, %, °F, in Hg)
¢ Long Packed LP 16 digital bits that are treated as a single point or “word”.

Long control LC  Algorithm points created by Ovation Control Builder for use on control sheets

Ovation Solaris = The first three digits are the originating Drop number. 001-00123 is a DROP1 originated point

Ovation for Windows = Prefaced with OCB for Ovation Control Builder

A
A Ny
s

¢ Note: There are no “standard” Ovation point names and therefore, no examples are given. EM ERS ON



POINT QUALITY

Generated by the Controller based on the operational
readiness of a Process Point

Good - On scan, within Sensor Limits, within
reasonability limits, Power ok, or Test Mode on

Fair - Entered Value or Test Mode on

Poor - Out of Engineering Limits, Over-range on Al module,
some special algorithm, or Test mode on

Bad - Off scan, Out of Sensor limits, Out of Reasonability
Limits, Power bad on a Digital point, bad card,
or Test mode on

(3
Ay, Ny
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ALARM SYSTEM

15000 Alarm buffer at Operator Station
Alarms are Color Coded by Priority

Alarm Acknowledge and Reset functions are
available

Right Click to Point Menu N

Signal Diagram
Summary Diagram

(3
Ay, Ny
-
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ALARM COLOR CODES

PRIORITY COLOR
Priority 1

Default
Ovation Alarm

Priority 2 color scheme

Priority 3

Changes are

Priority 4 made by the
Project Engineer.

Priority 5
Priority 6
Priority 7
Priority 8
Returns
&

EMERSON



OVATION ALARM FLOW

ALARM LIST
OPERATOR STATION e
REVERSE VIDEO IF UNACK.
NORMAL
FILTER =
5000 ALARM P
F I FO ATHRU Z
- = = = »
HISTORY
MMI DATA —
EWS/SS | | ORACLE 0B ED, FM S
Historian » VL %[%/?TY
GLOBAL TV’ BV 1,2,3,4,56,7,8
GROUPS ap || Lo raasser
GROUPS ATHRUZ =
w NIC —
/ UNACKNOWLEDGE
CONTROLLER REVERSE VIDES ONLY
- - - - - - - 1
[ ' DYNAMIC DATA 1
Pl E
gMM AV W RT I — N =
318 |: .:|- : —
1 L
- STATIC DATA 2\ F o B MW
| R - - - - - - SN. Q. CM. Ua i Enorlog  Gisphios  Peintlnlo  Review Trend Wiewer RESET
' FLASH DATA ! ’ ’ ’ RETURNS THAT NEED RESET
1 I HL LL SR 1V 1T I f REVERSE VIDEO IF UNACK.
SIS od e
[ ]
1 1
[ ]
|9 - - - - - - ]




ALARM WINDOW

ERR
PG
Error Log

|4 » [\ List
For Help.

Litnit

Inct ;I




ALARM MENUS

2 Alarm Sypstem [HOBMAL MODE] - AlarmDizplay

£i||3']i:_:|it ELE'.-'-.' élckncn.-'-.iledge 'ﬂesei '_If_ilbefir'!g _ﬂg:njé :ﬂeﬂp

E"”t = F"-:'in. ts....-—V-lG_lear' i E:@iﬁ:ﬁﬂiﬂgz Boint Resst ' Mormal Made... . # Nomal S ; Help Topics
E;:EE:LEJ:W % | gllsnl:e,é-.udm i g E?%EHE&#? ‘- Fricrity Mode.. | Priciity -gbﬂmma@f?mg}l.?
Margins... ——

Header/Footer... w

: E;it-

4

&
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ALARM TOOLBAR

@ Alarm System [NDRMAL MODE] - AlarmDisplay M=) E3
File Edt Miew Acknowledge Reset Fiteing Mode Help

] 2lalsld slellv o] <1 slaly

A A A A A
[rate |Tme |.-E'-.Isrm [ype Cndf ‘DESC[’I[DTIDH |.ﬂ-.F‘ |.ﬂ-.‘rr | Value|@ |I_In'rts | Lim'rt| Iru:r|F'r-.-1 | |:I
——  About ALARM FILTERING DEFINITION - NORMAL MODE
Prlnt PreV|eW List IHistolyl Unacknowledged | Reset |
——  Print _gloi;_[;tyﬁzl&'3r&'4psr75!7?l&'al
—— Silence Audio setal | Clear &1 |
— Set Priority Mode i
—  Set Normal Mode s 2]
—  Priority Mode Dialog-------------- > =
—— Normal Mode Dialog----------------- - TS .
Setal Clear &l |
— Page Reset
— Point Reset
— Page Acknowledge
— Point Acknowledge
Find — ]
——  Find Points Dialog -~ s | x| e |0 | v
. . o
e Identical (except title) for Both.

EMERSON



POINT INFORMATION

Application to bring up information on individual
points.

Points can be searched for using the file menu or
the search button.

Information is presented in a tabular fashion
Right Click to Point menu

_____________ »

LED1M

Trend
Signal Diagram

(3
Ay, Ny
-
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POINT INFO WINDOW

i Point Information

File  Wiew Help
Point Mame: |P&101

{1zt Faot on Panel

Foint |Config 'Becuritg.r | ‘alue/Status

ﬂ Search |

B3.355 FIEF

. Mode ' Hardware ' Initial 'Alarm ' Instrurmentatian

I [=] E3

| Lirmits | Display | Ancillary

System ID

Faint &lias

Foint Dezcription
Record Type
Characteriztics
Originating Drop Humber
Frequency

Fuoint erzion Mumber

Feady

I

Pé,

ED

RT

kR

Do

WM

2147492152 '80002138H

[1st Pot on Panel

91 [LA) Analog

Sl

447

OV-010-WIN

nm ~ao i~ A~ <o nl\i‘l“ﬁt‘\

Ll
EMERSON



SEARCHING FOR POINTS

i Point Information _ (3] x] I
File  Wiew Help
Point Name: [PA101 [patot =l Seach |
[15t Pot an Panel | 33w PcT A
Point |config | Security | valueitatus | Mode | Hardware | initial | flam | instumentation | Limits | Display | Ancillary |
System (D I 2147432152 afo0z138H
Point Alias P4 |
Paint Description ED |‘| st Pot on Panel
Flecord Type RT a1 (L&) Analog Find Points I
Charactenistics KR | -------- EiltETS
Originating Drop Mumber (o] il = T
I =3 AMALOGT
Frequency |S|0w .r—j LIMITO DROPI00
Foint *ersion Mumber WM |44? DROP1/51
- DROP100
L DROP1OT
Feady
2 points found
Spply r'hbf.‘:it*'.-f:a:-:hl i Dismizs

EMERSON



POINT INFORMATION TABS

‘DIGITAL

- -O-

oJ L

Point ‘Gnnﬁg ]Securﬂ‘g.r ]'ll'alueﬂiﬂam lhﬂnde lHardware lﬂ.lar'm lDispIay l

*ANALOG

@@IDEP

<

20ma W
4ma

Point |Gnnﬁg lSecurﬂ'g.r llralue.-‘ﬁlatus ]hﬂnde lHardmuare Iln'rh'al I.ﬂ.lar'm Ilnshumenhﬁnn Display I

&
Sy

EMERSON
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POINT TAB

i | Point Information

H[=] B3 1 ' Point Information [_[O]x]
File View Help File “iew Help
Point Name: 5101 | EXGE =l Seach | Point Hame: [PA101 [Paon =] Search |
[ | [otokay) [15t Pt an Panel | |7z [pcT
Point ICU"ﬁB l Security } ValuedStatuz } hfode: } Handware l Az I Dizplay ] Point IConﬁg l Securty l Walue/Stats I Mode I Hattare l Iritial l Mam } Instmenttion I Lirmits } Display ]
System D o] 14743212 Bu00Z155H System D D 147451 o0z 374
Paint Alias Pa, Paint Alias Pa
Paint Description ED | Poirt Description ED |1 3t Pot on Panel
Fiecord Type AT 141 [LD) Digital Fecord Type AT 31 (L] Analog
Characteristics N Characteristics (3 T —
Originating Drop Nurnber 0o 1 Driginating Drop Mumber Do 1
Frequency Slow Frequency Slow
Proint Version Number VN 4054 Pairt Wersion Mumber WN 4421
Ready Ll g Fraady Al

Analog

EMERSON




CONFIG TAB

Digital

Analog

1 | Point Information =] 3 i  Point Information
File VWiew Help File Wiew Help
Paint Narmne: |5W"I o |5W1 01 UNITOE 3 ﬂ Search I Paint Marne: |F’A1 o IF’A] ol j Search I
[ | [Diokay] [13t Pot on Panel | |ans7s [peT
Poirt  ‘Config ISecur‘rty l WalueStus l Mo } Hartuuare l Blatra I Display I Poirt  Config ISecur‘rty l WalueStts } Mfoide l Hardiare } Irifial I Blatra I Ihstrurnetitation l Lifnits l Display l
i~ Alarm/Limit Configuration —Rat i~ AlarméLimit Configuration
AlarmALimit Configuration LB 00000004H OPP Scan Rate aR S AlarmLimit Configuration LB 00000000H
SID Configuration S 000oooooH Processing Task Index Pz 0 51D Configuration 5l 00000000H
Fl FL 00000001H Flags FL
o ‘ — Power Check Channel Nurnber g [
Digital Configuration EQ 0o0oH Paower Check Channel FG = ~Rat
Oscillation Count or 0 HPF Sean Rate ok 2
Processing Task Index Pz 0
Relay Close Delay Time [meec] RL )
Fleady Lal | z| Ready Lal - s

EMERSON




SECURITY TAB

i Point Inform.

Digital

Analog

i Point Inform,

File Wiew Help File “iew Help
Point Name: [Sw/101 [swioiunTo@ws =] [ Search | Point Name: [PA101 [Patm = [[seach |
0 [okay] 15t Pot on Panel 40.674 PCT
Poirt | Confiy ~ Security I'Lralue!ﬁ‘m.ls Mode | Hardware | Mlam | Display l Point | Confiy  Security lh’alue.ﬁta‘lus Mode | Hardware | Iniial | Alam | Instumentation Limits | Display
“ -
Security Groups: GS 00000007TH Security Groups: GS 00000001 H
Security Group 1 instructors YES Security Group 1 instructors YES
Security Group 2 MO Security Group 2 MO
Security Group 3 (i} Security Group 3 MO
Security Group 4 MO Security Group 4 NO
Security Group § MO Security Group 5 MO
Security Group B MO Security Group & MO
Security Group 7 MO Security Group 7 MO
Security Group 8 MO Security Group 8 MO
Security Group 9 MO Security Group 3 MO
Security Group 10 MO Security Group 10 MO
Security Group 11 MO Security Group 11 MO
Security Group 12 MO Security Group 12 MO
Security Group 13 (i} Security Group 13 MO
Security Group T4 HO Securty Group 14 HO
Carmwribn Graom 1R in] ﬂ Carribn Rranm 15 Ln) ﬂ
Ready Lal Ready L&)

o
Ay, Ny
-

EMERSON




VALUE/STATUS TAB

Digital Analog

1 | Point Information |M[=] Ed ||/ i | Point Information [_ O[]
Eile View Help Eile ¥iew Help
Foint Name: |5%/101 [swioTummoaws =] Seach | Foint Name: [P4101 [Pamn = Search |

\ | |orokan [15t Pot on Panel | |aosas [pcT

Point ]Cunﬁg }sEcuﬁw Value/Status IMU“E }Haruwa,e ]mm ]Digmay ] Pairt IConﬁg lSecunhr Value/Status lMode IHardware llnma\ ]Juarm Ilnmmematon lL\mﬁs ]Dusplay I

i~ Walue Param:

— Walue Param:

Scan Scan
Sear On COn OO Soan: On Coon OO
Clamp
Digital Value T on l'——l
Quality: GOOD 2 ] £ i

Quality: [rooo

Diigital ¥ alue: okay o ]
Analog Yalue: Ay 40,649

Out of Service: MO | I
Out of Service: NO

Reason:
[ | ‘ Appli I [Cance I —

i~ Status ‘Word:
First Digital Status: T 00002000H | IVF\‘aasc... |
[Binary] |EIUEIEI 0000 0000 0000 0070 0000 0000 0000
Status Word:
5 d Digital Status: 2w 00000000H
E.EUI'] igital 5tatus: | _| [ First Analog Status 14/ |00004000H | ;l
[Binary] 0000 0000 0000 0000 0000 0000 0000 0000 Reaty ]
Fieady [LA 7

-
S
~
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DIGITAL POINT ON OVATION HIGHWAY

+--O-

1W

HNEEEEEEEEEEEEERENEEEEEEEEEEEEENN SID

31 30 29 28 27 26 25 24 23 22 21 2019 18 17 16 15 14 13 12

RSV N/A

1109 87 6 543210

J L
| DIGITAL VALUE - 1/0 ON OR OFF- OPEN/CLOSED

PREVIOUS VALUE FOR CHANGE OF STATE

ALARM UN-ACKNOWLEDGE
CUT OUT FROM ALARM CHECKING
POINT IS IN ALARM

Refer to R3 — 1140 Ovation Record Types Reference Manual &

QUALITY

00 GooD
01 FAIR
10 POOR
11 BAD
OPERATOR ENTERED VALUE
SCAN OFF OR FORCED
ALARM CHECKING OFF
TOGGLE (INDICATES CHANGE OF STATE)
POINT IS NOT BEING UPDATED

SID LIMIT ERROR

EMERSON



*SECOND STATUS WORD

RESERVED FOR SOE
[ SOE SUPPRESSED - "CHATTERING"
2W —

] QUALITY LATCHED
HHHHHHHH‘HHHHHHHH REF. R3-1140 PAGE 3-8 T0 10
31 30 2 2 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1N l(f 9 8 7 6 5 4 3 2 1 0

N/A RSV \—y—‘
DELAY N/A CONFIGURATION ERROR
TAG OUT
POWER CHECK FAILURE
HW ERROR
BAD HARDWARE STATUS - SOE ONLY
0OSC ERROR
N/A
SENSOR CAL N/A
TEST N/A
DATA LINK RESERVED
ALGORITHM 0 = CUTOUT ENABLED, 1 = CUTOUT DISABLED
APPLICATION PROG.
" SUBSTITUTED VALUES
~ SCAN REMOVED
REASONABILITY LIMIT
ENGINEERING LIMIT

QUALITY LATCHED

POINT TIMED OUT THIRD STATUS WORD

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 1 171 10 9 8 7 6

f
RESERVED
TRACKING - NOT APPLICABLE

TAGGED-OUT
HARDWARE ERROR
OSCILLATING POINT
N/A

TEST

DATA LINK
ALGORITHM

=
~
APPLICATION PROGRAMS h";,-
N/A

vcomesons- EMERSON
UNCOMMISSIONED = ™




ANALOG POINT ON OVATION HIGHWAY

>wnwccaom

1W

SID
?{13029282726 2/5 423 22212019 18 17 16 151413121110 9 8 7 6 § 4 2 1 Ol_
v — L | BETTER ALARM
RSV WORSE ALARM
NG. RANGE CK OFF LOW LIMIT ALARM
EASONALBILITY CK OFF HIGH LIMIT ALARM
DA LL EXCEEDED ALARM — RESERVED
DA HL EXCEEDED ALARM ALARM UN-ACKNOWLEDGED
D LIMIT ERROR CUT OUT FROM ALARM CHECKING
LARM RESET NEEDED -— POINT IS IN ALARM
QUALITY
00 GOOD
— 01 FAR
o 10
Alarm Limit #1 00O 11 ESSR
Imi ]
ﬁlgﬁm Hmﬁ ﬁ% 8 (1) 0 OPERATOR ENTERED VALUE
Alarm Limit #4 011 POINT IS REMOVED SCAN
Unused 100 LIMIT CHECKING OFF
ALARM CHECKING OFF
Hrc]:lrjggintal 11 q 11 TOGGLE (CHANGE OF STATE)
POINT IS NOT BEING UPDATED

&
Sy
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ANALOG 2w - 3W

ANALOG SECOND STATUS WORD

RESERVED FOR SOE
SOE SUPPRESSED - "CHATTERING"

DELAY
rQUALITY LATCHED

REF. R3-1140 PAGE 3-8 TO 10

3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 8 7 6 5 4 3 2 1 0
au = L
RSV.
DELAY CONFIGURATION ERROR
TAG OUT
NOT APPLICABLE
HW ERROR
BAD HARDWARE STATUS
0SC ERROR
FLOATING POINT ERROR
SENSOR CAL SENSOR LIMIT ERROR
TEST COLD JUNCTION COMP. ERROR
DATA LINK RESERVED
ALGORITHM RESERVED

— SUBSTITUTED VALUES
~ SCANREMOVED
—— REASONABILITY LIMIT
ENGINEERING LIMIT
QUALITY LATCHED

POINT TIMED OUT

APPLICATION PROG.

IF81S"1" AND 9IS "0" THE SN FIELD EQUALS UNCOMPENSATED DATA

[ IF 8 AND 9 ARE "0" THE SN FIELD EQUALS EU
IF 81S"0" AND 9IS "1" THE SN FIELD EQUALS COMPENSATED DATA

ANALOG THIRD STATUS WORD

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14

TRACKING - NOT APPLICABLE

\— RESERVED

TAGGED-OUT
HARDWARE ERROR
OSCILLATING POINT

NIA

TEST

DATA LINK

ALGORITHM

APPLICATION PROGRAMS -~
N/A -y

CUT-OUT DISABLED

UNCOMMISSIONED = 1 E M E RSO N "



MODE TAB

Digital

Analog

i | Point Information M= EF || i Point Information =[O =]
File ‘iew Help File iew Help
Point Name: 5w/101 [swiotUNTOGWS =] Search | Foint Name: [PA101 [Paiot =l Seach |
[ | Dokan [15t Pot on Parnel | |ensss [peT
Poit I Catificy I Security l Walue/Status Mode: lHamware I Alam I Dizplay l Paoint I Corfig ] Security ] Walue Stebis Mode lHarduuare ] Initial ] Marr I Inzturnesation I Lirnits: 1 Display ]
~Mod - Mode =
Latched Quality Latched Quality
Latched Quality ‘  GOOD Latched Quality: |  GOOD
" FAIR  FAIR
© POOR © POOR
 BAD i BAD
Test Mods Test Mode
Test Mode: Off © On 0 Test Mode: off " On © 0ff
Appli | [Earee]
~ Range Checking |
Engineering Range Check.
- Command Word Engineering Range Check: On £ Oy 5 ff
Command Word: g Reasonabilty Range Check
Reasonablity Hange Check: Orn i) [
Apply I [Cance] I ;I
Ready Lal 7| Ready LAl g

-

-~

-
-

EMERSON




INITIAL TAB

Digital

Analog

i | Point Information [_TO] %]
File %iew Help
Foint Name: [PA101 [Pator | Search_|
st Pot an Panel | |s0es [T
Poirt l Config l Security } WaluedStatuz l hlode } Hardware  Initial Iﬁ.larm l Instrumentation I Limite l Display I
Initial Analog ' alue: I 0.000
Fleady Lal - 2

EMERSON




HARDWARE TAB

Digital Analog

i | Point Information

i Point Information

File “iew Help File  “iew Help

Point Name: |Sw/101 w101 =l Iﬂl Paint Name: |PA101 [pat01 =l Search |

l I_ l:l:l[;.gkf!'g.] | l1 st Pot on Panel |—||53“'28 |PCT

Point | Confi | Securty | valuefStatus | Moge Hardware |aiam | Display | ancil: Foint | Confly | Security | ValusiStatus | Mode Hardware |initial | alarm | instrumenta

A wergion mismatch exists between the database values and the current realtime values.

Pararneter Mame | Walue ET::;WNEW | Eil:son

10 type Owation S

10 module 1.1.2 Contact Input w! Onboard 48 wetting :g ?ﬁ::;; -1|'1 A IR L3102
10 charinel 1 10 task index 2

10 task index 2

Termination type

Relay module Power source

Contact type

Ground

Termination bpe Half <hell
Power source Terminal 1
Ground Terminal 2
Half shell Terminal 3
Terminal 1 Terminal 4
Terminal 2 Terminal 5
Terminal 2 Terminal &
Terminal 4

Terminal 5

Terminal B

-~

.Q

-~
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ALARM TAB

i Point Information

File Wiew Help

Digital

Paint Mame: Sw/101

[SwTTLUNTOGW: 7] Search_|

| |oiokay]

Pairit IGonﬁg XSecunty ]UalueBta‘lus “nlode ]Hamware Alarm IDlspIay ]

i Point Information

File Yiew Help

Analog

[_[Ofx]

Point Name:  PA101

[Pator =l Search |

|1 st Pat on Panel

[ |snees et

Point 100nﬁg XSecun'w ]\J’aluefSHIus h/lude ]Halmuare l\nihal Alarm IIanmerﬁa‘hun ]L\milx lDisp\av I

i Alarm Paran i~ Configuration: - _ P, . -
Alam Check Alarm Param: Jra— Configuration: =1
Alarm Check: oft C0n O Of Irit larm Delap Timefsec): 1T |0 e Bl On Con O oOi Init Alam Delay Timefsec): 1T |0
. Auta Cutout . Limit Check.
Auto Cutout: Enabled [ ~on O OF Alarm Cutout: G |0 Limit Check: on i Cr Alam Cutout O 0
. P P B Auta Cutout
Tagaout: |E habled Status Chack Destination:  AY Auto Cutout Enabled con oo Destination: &Y -
. 0 (ol .
Status Checking: AR 01 Alarm Cutout Delay: Cv |0 Alarm Cutout Delay: CY 10
C0s1 10 » Tagout: Enabled
Alam Status: Mot in alam ~ STCHG Status Copy: 20000023H Alam Slatus W Status Copy: 5K 000000OOH
Alarmn Ack Status : .
Apply I Fricri Alarm &ck Status : Cancel | —&larm Prioriti
) Alarrn Pricrity « AP 01H Alarm Priority 1: AP 11H
Alarm Sequence Number: A7 360421 v T | |
AN Alarm Sequence Mumber: A7 366707
Alarm Priority 2: PE 11H
—Alarm Tim —Alarm Tirm
X X Alarm Priority 3: P7 11H
Time OF First Alarm. Sec: U4 10430400 1:46:19 P Time OF First Alarm. Sec: U4 10427400 8:03:29 AM
Alarm Pricrity 4: P8 11H
Time Nf First Alarmn ManaSer: 115 20NANNNAN | _lﬂ Tirne: NF First Alamn MannSen: 115 ANNNNANAN ST I _ILI
3 >
Ready L& 4| Ready LA
o
A, Sy
~
- -
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INSTRUMENTATION TAB

Digital

N/A

Analog

i  Point Information [_[O] =]
File  View Help
Point Name: |[PA101 [Patot =l Search |
st Pot on Panel | |7 PCT
Poirt ] Coriig } Security } ‘Walue/Status ] Mode ] Harduware ] Initial ] Mamm  Instrumentation ILimiIs ] Display I
~Scaling i~ Conversion =
tin Scale Value: BV 0.000 Conversion Type Index W il
Man Scale Value: TV 100.000 Corwersion Coeff #1: 1 20.00000000
Bottom Output Scale:  Bw!  |0.000 Corwersion Coeff #2: A 0.00000000
Top Output Scale:  Tw 0000 Converzsion Coeff #3: i 0.00000000
- Sensar Conversion Coeff #4: L 0.00000000
Sensor Low Limit: LS |-0.10000000
Corwersion Coeff #5: gy 0.00000000
Sensor HighLimit: ~— HS  |5.00000000
Corwersion Coelf 86 B 0.00000000
Low Sensor Deadband Range:  BL  |0.00000000
Corwersion Coeff #7: b 0.00000000
High Sensor Deadband Range:  BH  |0.00000000
Conversion Coeff #8: &y 0.00000000
i~ Cold Junction Compenszation
Cold Junction Comp SID:~ CE 0
Ready [

o
Ay, Ny
h.ﬁ

EMERSON




LIMITS TAB (TOP)

Digital

N/A

Analog

i Point Information [_[O] =]
File ‘iew Help
Point Name: PA101 [Patm =] Search |
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Poirt ] Config ] Security ] ‘ialue/Statis ] Iilocde ] Harduware ] Initial } Blarm } Instrurmentation Limits lDisp\ay l
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Lo Alarm Deadband 0 |U oon I
High Alarm Deadband (8]:] |U Qoo I
— Low Lirni
Low Walue Clamp Limit WL |D aoo I 1
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Low Alaim Limit #3 000 [
Low Alarm Limit #4 .00 [ 1]
Lal s

EMERSON




LIMITS TAB (BOTTOM)

Analog

Digital

N/A

&
EMERSON

Process Management



DISPLAY TAB

Digital

Analog

i | Point Information M= E3 || i Point Information [_[O] =]
File “iew Help File Wiew Help
Point Name: |[Sw101 [SWA UNITO@W3 =] Search | Paint Name: |PA101 [Paim =l Search |
0 [okay] 15t Pot on Panel A0.E74 PCT
Poirt .Conﬁg Security .'u'a\ue.’siam Mlode .Hardvuare ..lllar'm Display l Paint .Conﬁg .Secur'rhr .Value.’sta‘hAs .Mode .Harduuare .Inih'al ..ﬂ.larm .Insvumer’ﬂaﬁan .Lim'ﬁs Dizplay
Set State Description: ST alarmn . X
Signal Diagram Index: DG 25006
Feset State Description: RS okay
Pt Summary Diagram: 5D a
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Pt Summary Diagram: sD a
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POINT REVIEW WINDOW

4 Point Review

File Edt Wiew Review Help

olol 8/ & m ¥l 2] 2|

[uniTa@neTT =] CHARACTERISTICS [ EQ
\ |
Diraps: |5,1 £0,208 Record Types |LA,DA,LD,DD,LP,DP,PD,HM,HN
‘Name ‘Alarm Status ‘Drop ‘Description Characteristics
95 210 6 #5 REMOTE CTRL FROM -
95 211 6 #5 REMOTE CTRL FROM -
95 212 6 #5 REMOTE CTRL FROM -
95 213 6 #5 REMOTE CTRL FROM -
T e 95_214 6 #5 REMOTE CTRL FROM -
[He e wew Fmows Tos| 95 215 6 #5 REMOTE CTRL FROM -
Qeack - © ~ (B | Pseach 96_160 6 #6 REMOTE CTRL FROM -
Address [ CiDacuments and Settings 96_200 6 #6 REMOTE CTRL FROM --—--
%ﬁ ' 96_210 6 #6 REMOTE CTRL FROM -
flenor Log 96 _211 6 #6 REMOTE CTRL FROM -
%ﬁ[jﬂ:’f; Revien 96 212 6 #6 REMOTE CTRL FROM -
g;’;mjfmﬁm 96_213 6 #6 REMOTE CTRL FROM -
e 96_214 6 #6 REMOTE CTRL FROM -
j‘f;j = 96_215 6 #6 REMOTE CTRL FROM -
&7 viewer TEST_D 7] ===

INurber of points reviewed = 15

|L0cat\0n: CiiOwationiOvationBase
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POINT REVIEW FILTERS

}SELECT

Condition Filters:

luesStatus Change WL

— Huality  Limit<slarm Yiolations gl ing/Cutout tems Baz0NE
™ Good GE [T Enar. RBange Limits~ EL m‘ arm Check Bemoved AR tered Values EV
I Fair FQ I Limit Alarms L& ™ Cutout Disabled ) Euternal Calbration — EC
[ Bad BO I Reazonabilit Limits ~ FL I™ Cutout From Alarming  C0 an Removed 1
" Poor PO ™ Walue Clamp Limits =] Enar Range Check Of  EO Tagged Out =0
[ Timed Out TQ I Sensor dlams SA it Check Removed LR st Mods ™
" SID Alam 12 ™ Reasonability Check O RO Uncommissioned uc
I Walue Clamp OFf W0 ™ Out Of Service 0s
—Dirop —Record Type
[WwIDROP1./51 [w]analog [La) -
[WIDROP100 (w]Deluse Analog [DA)
[FDROF1OT |Digital [LD]
Dreluxe Digital (DD j
setél | Clearall | satal | Cearsil |
ok | setél | Ciearal | Cancel |
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POINT REVIEW RESULTS

|Mumber of points reviewed = 52

) Point Review =]
FI|E Edlt Wiew  Hewview Help
sl &l m ¥ e 2
[Urito@w3 =] CHARACTERISTIES o WLLA 54,4 ELRLCLAR EQ LR ROMO.CO,COEV EC 5CX0,TM,UC 0% GOFO.PO.BA.TO
Draps:  [1/51,196,197 Record Types: {L&.DALD.DDLLP.DP.AM.RN
|Name System D |Alarm Status Record Type Frequency  |Drop Description Characteristic| “alue |G |Un'rt3 |F‘0ir|t Status =
ACLUTHANERROR OXE0002173 LD Slonne T e okay 0B
C1BR31 OXE000217E  ALARM Fhl Slone T e 11111111000 L&
C1BR352 OXE000217F  ALARM Fhl Sloe T e 11111000001 L&
C1BR4%1 OXE0002174 ALARM Fhl Sloe T e 01000000000 L&
C1BR452 OXE0002175  ALARM Fhl Sloe T e 00000000000 L&
C1PCH 0x80002176 SEMZOR it Slamar 2 00000000003 H SA
HUMDRED ALLIE 0xE000215C L& Slamar 1 Caonstant Yalu 100
ﬁlELE[H 01 ORE00021 7D LD Fast T s 1]
hed 1 0 OxE00021 73 L& Slamar 2 a8
P01 ORE00021 72 L& Slanar 2 a5
PLIRAPT 0 ALIT O OxE000219F LD Slanar 1 i Cwation Co FALSE O B —
FLRPT01 AUTOSTAT ORE00021 A1 LD Slanar 1 i Cwation Co TRUE 1 E
FLRP1 01 CLEART AG O¥S000219C LD Slonar 1 i@ Cwation Co FALSE 0 B
PLIRAPT 01 hALMLLAL OXE00021 40 LD Slonne 1 i@ Cwation Co FALSE 0 B
PLRP1 01 STARTOHAD OXE00021 80 LD Slonne 1 i@ Cwation Co FALSE 0 B
PURMPT01STATUS OXE00021 94 LD Slonne 1 @ Cwation Co TRLE 1B
PURP1 01 STOPDRD OXE000219E LD Slone 1 @ Owation Co FALSE 0 B
PURPT 01 T AGOUT OXE0002198 LD Slone 1 @ Owation Co FALSE 0 B
PURMPT01 TAGSTAT OXE00021 82 LD Slone 1 i@ Owation Co FALSE 0O B
RAMPERCUTPUT 0XE0002140 RETURN L& Sloe T e 200 B
Sihdird OXE000215E LA Sloe T e (1=
ST OXE0002161 LA Sloe T e (1=
01 0xE00021 7 LD Fast T e okay 0O
02 0xE00022354 LD Fast 1 fdfhoath - 1]
T ORI M BR RIS W nwyannnTgd a2 In Tl 4 Lo T, TP e a0
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FIXING REVIEW RESULTS

—_—

. CHECK POINTS THAT ARE TO BE FIXED. REMEMBER THE SHIFT KEY AND
ADDITIONAL CLICK FILLS WITH CHECKS AND CTRL KEY REPEATS

& Point Review

File Edit Yiew Revis

olz] &[a) &

JuniTo@Pi1234

<] \GHhCTERISTILS

Drops: |1,2,3,4,?,8,9,1 0.200.214.215.216.217.218
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BAOMNEZ
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4BHAG-OPERTRIP
4801010
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BHB-MOD7-CL-FL
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— Scan Alarm Check — Limit Check
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Module 3

CONTROLLER DIAGNOSIS
AND MAINTENANCE
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MODULE 3 OBJECTIVES

Understand the Architecture, components, redundancies
of OCR Controller

Understand the Controller features and capabilities

Understand diagnostic diodes and displays on controller’s
cards

Utilize System Status diagram; Error codes and Controller
diagnostics

|dentification and replacement of a failed controller card
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OVATION CONTROLLER OCR400

Processor Intel Pentium CELERON 400MHz
Commertially available operating system VxWorks
Flash Memory 64 MB —
DRAM 64 MB expandable to 128 MB
No Battery / No PROM

Capacity : up to 4778 1/Os
Capacity : up to 32 000 process points

Up to 5 control tasks,
T1:100 ms
T2 : 1000 ms (1s)

T3, T4, T5: configurable 10 ms to 30s Entirely redundant
Bumpless failover

Watchdog function

Supported connection with third party systems:
Allen-Bradley; GE Mark V/VI; Modbus ; E/S RTP;
Toshiba; MHI; GE Genius; Foundation Fieldbus. &

External Ovation EMERSON.



CONTROLLER COMPONENT MODULES

The OCR 400 Controller contains two main modules:

Processer Module: This module communicates with the
Ovation network and provides nine indicator LED's that
display information about the status of network
communication.

|OIC Module: This module communicates with 1/O
devices and provides ten indicator LED's that display
information about the status of /O communication.

Note: Fan assemblies are not required for OCR 400
Controllers.
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CONTROLLER COMPONENT MODULES

Supports 4 crates (1
node) local 2-Line VO
(Labeled "Q5")

Metwork
Interface Ports
(NIC)

Supports 4 nodes of
remote Owvation or £
nodes of remote C-ling or
1 node of local Q-Line VO
{Labeled "R4")

Paort Lse

M1 Other additional interfaces (e.q.
Allen Bradley)
M2 Single attached network interface

N3 Dual attached network interface
M4 Dedicated control synchronization

Supports 4 nodes of
remate Owation or £
nodes of remote Q-line
{Labeled "R3%)

&/
O
w)
-l

&

EMERSON.
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PROCESSOR MODULE LED
INFORMATION

LED MEANING ON OFF BLINKING
Module is Module has no
P Power Powered Power N/A

Ethernet port
green LED (Link Port Is Module is linked
Intergrity/Power Receiving Port in not to the network

N1, N2, N3LED Power receiving power through the port

and N4 Etherner port Module is

amber LED receiving or
(Link Activity transmitting data
Status N/A N/A on the port

(3
h.ﬁ
-
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10IC MODULE LED INFORMATION

STATUS

Label

P

CM

CT

Meaning

Power

Communication

Control

Alive

Error

ON (SOLID)

Controller powered

Communications
hung

Controller is acting
as Primary

Alive
(under hardware
control)

Performing
diagnostics during
boot sequence

OFF

Controller not powered

No commands being
received from the
processor module

Controller not
operational, in boot-up
mode, or cleared

Alive timer timed out

Application firmware
running. No errors

Blinking
N/A

Commands being
received from
processor module

Controller acting as
secondary

N/A

An error is indicated.
Read error codes from
node LEDs, GMD /
Error Log.
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I0IC MODULE LED INFORMATION (cont.)

Node STATUS
LED
Label Meaning ON (SOLID) OFF Blinking
O1 local Ovation #1  All I/O cycles succeeding No I/O cycles are being Some or all I/O cycles are
(port L1) (with “E” LED off) attempted (with “E” LED off) failing (with “E” LED off)
02 local Ovation #2  All I/O cycles succeeding No I/O cycles are being Some or all I/O cycles are
(port L2) (with “E” LED off) attempted (with “E” LED off) failing (with “E” LED off)
R3, R4 Port R3and R4  All I/O cycles succeeding No I/O cycles are being Some or all I/O cycles are
(with “E” LED off) attempted (with “E” LED off) failing (with “E” LED off)
Q5 Port Q5 All 1/O cycles succeeding No I/O cycles are being Some or all I/O cycles are
(with “E” LED off) attempted (with “E” LED off) failing (with “E” LED off)
NOTE:

A Controller fault is indicated when the red E LED is blinking. In this state, the node LEDs (O1,
02, R3, R4, and Q5) will blink the actual error code as two separate binary numbers followed by a
3-second pause (all node LEDs off, 0000). This sequence repeats as long as the error statgg

e 4

persists.
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OCR400 CONTROLLER ASSEMBLY

Contraller
Power

switch

w4 LD

TTAEEETT

Controller
COVENS In
place

Processor - ”
(CPUY Maodule ontroller
COVETS

rernoved

I Inferface
{121 Module

Cantroller

Pawer
switch

Module body
latches

AUX POWER FUSES
(2 PER BRANCH)

A
& ~4
-
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SYSTEM STATUS DIAGRAM

1" Graphics - SYSTEM STATUS - C:\Ovation\MMI'graphics'diagrams',1800.diag

=18]x|
Fichier Affichage Contrdle Favoris Aide

| B[5]| 3| B[]0 % #[%| 3|2 [svsTEMsTaTUS ~

SLot SLIIIIIh Drop in normal mode

Drop Fault Alarm.

________ Red switch port indicate

_____ that port is not
"""" connected and/or not
working properly.

COLOR CODES

BACKUP MODE STARTUP MODE \

Prét

[Erreur ;e rectangle de zaom est trap petit, |Dermigre instance active (LATY | [NUM |
Histart| (3 & & @ @ (@ Ovation Develop... || [ Graphics - 5¥5.. < D1} | <& Paint Information | [i~] Tendance - [Tre... | I DifRS | [ Autocan znm-.”| EQE: | Status.rtf - Wor... | Ovation Applications @ > | 2 W WL BE 12:28 v
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DROP STATUS DIAGRAM

Data in selected drop
does not match data in
partner drop. Values
are: Yes, No, and

"??7?" (data not tuas (OROP207  [hop Meaber: 207 Deserigtion: Ouat on NT Drop
available to drop).

Data in Power Tools database does
not match data in drop. values are:
Yes, No, and "???" (data not

available to drop).

Orop Details Display

ML
[ktn e (antrol Ter Status (HD): 0100 H

Fartner Miswetch™ Mo PoverTools Databese Miseatch: o

Dop Mede:  Control Highvay Mode: Pr 1imary

OROFP ALARM INFORMATION MNETWORK INTERFACE IWNFORMATION

Indicates if selected (rop States (Fi: 000D H Fault Condit ion: Interface Type: Genertc Ethernet
drop Ll BaCkUp elr Dheratar Attention Required: .
Control mode. Tnput Packets: i Input Errars:

|:hiput Packets: 25438112 |:ht|1ui: Errors:

DROP FALLT DETAILS
Number (in Fult Gode (D¢ 0 ND FAULT CONDITION EXISTS OROP FUNCTIONS MENU
hexadecimal format) | ot Bt
and description of [ -
the fault identifier
code (value is taken [ BREEEEEGE
from the FK record

tault Faran 1 (F5

Number (in decimal format) and text description of the
. drop fault code (value is taken from the FC record field of
field of the DU

record type). the Drop Status (DU) record type).

| &

EMERSON.
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DROP FAULT CODE

Drop fault information is found on the System Status
diagram and the Drop Details diagram.

Drop Fault Code information is found in the following
record fields of the Drop Status (DU) record or in a
designated station's Error Log Viewer.

Fault Code = FC (displayed in decimal in the Drop
Details diagram).

Fault ID = FK (displayed in hexadecimal in the Drop
Details diagram).

Fault Parameter 1 = FS (displayed in hexadecimal in
the Drop Details diagram).

Fault Parameter 2 = FO (displayed in hexadecimal in
the Drop Details diagram).

Fault Parameters 3, 4, and 5 (displayed in hexadecimal

in the Windows based Error Log Viewer). s
EMERSON.



FAULT INFORMATION TOOL

The Ovation Fault information Tool provides
general Fault information and recommended
action steps (if any)

OvVFIT Available in web version and standalone
version.

-~
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FAULT INFORMATION TOOL

4 Ovation Fault Information Tool o ] 4|
File Edit Help

BB S| b ||

Select | Find I Text I

Summary
Cwation Errors -
[#- [.5) FC 35: alarm subsystem printer This fault means the Controller had a problem starting the edit task when the Controller was rebooted or turned on,
[=- I} FC 66: Controller
- [5) FID 0%0001: coordinator subsystem H
- ) FID 0x0002: edit task ACtlon Steps
o Fr1 l]xl:ll]l]l:lf communication with coordinator 1. Check vour error log for previous Faulks, This Faulk rmy be symphamatic of a larger problem.
T) FP1 0x0001: Startup error 2. Try ko reboot the Controller. IF the problem persists please gather the following information before you call Emerson suppork:
T’ FPZ 0x0000: Attach semaphore # The operation syskem status number displayved in parameter 3.

= I} FP3 =: Status

|| FP4 oxoo00: *
= FP4 0x0001: *
|2y FPZ DX0002: Give semaphore
[#- [Z) FP1 Dx0002: Communication error
- [(5) FP1 0x0003: Flash memory error
- || FP1 0%0004: Con

For

[#- FP1 OxDO0G: Cle. X
i Hex: Ox2 FID Ox0002: This is an edit task fault.

- [ FP1 test: test fal_.. 5y bl ) . N '
- () FID 0x0003: algorit The edit task is responsible for the communication between workskations in your systemn and your Controller, Edit task Faulks

General Fault Information

FC 66: This is a Controller fault.
There is a problem with the Controller. It could be one of your input/output modules or the network that connects them. Your
ask error Controller is one or more cabinets that contain input- and output-monitaring modules connected to vour Field devices.

Decimal: 2

g () FID 040004 ing task usually pertain to software. This fault may indicate that the data that Cwvation is sending ko the Controller is incorrect.
- H i processing tas|
- [C7) FID DxOD0S5: point conversion library FP1 0x0001: The edit task is unable to start.
- 5 FID 0x0006: Aash memory This Fault means that the edit task is unable to start, This error could occur because the Controller is in a Failed mode,
[#- () FID 0x0007: originating point processing FP2 0x0000: This fault is due to an operating system reported problem while starting the edit task in the
- () FID 0x0008: SOE subsystem Controller.
- [ FID 0x0009: save system variable There was an operating system problem skarting the edit bask,
B ) FID 04000A: miscellaneous FP3 u: This number represents a status returned from the operating system.
(- () FID 0x000B: I/0 subsystem This value is an operating syskem status return code, Emerson can use this value bo help you troubleshoot this Fault,
[#- |2 FID 0x000C: IOIC This error generates the following message:
- [ FC 129: Q-Line,/Ovation LC error Edit Task error in attaching shared memory on startup, Return statusis _

H
H- |5 FC 170: SHC Failure FP4 0x0000: *
H- [ FC 171: SHC initialization *

- uj FC 175: Servers 1D 2006 Emerson Process Management
t- |7y FC 176: Dperator station

£« | ) FC 1¥7: Dwation Historian

H- | ) FC 178: eDB

H- | ) FC 179: Ovation Process Historian

H- [ ) FC 180: Log server

- | ) FC 185: OPC licensing ;I

(M B B B O O O O O

A
-
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CONTROLLER DIAGNOSTICS TOOL

The Controller Diagnostics Tool is a diagnostic tool
that displays information about the Controller.

You can select the Controller that you want to
query from a drop hierarchy tree or from a dialog
box. The information about the selected Controller
appears in a user-friendly Controller Diagnostics
window.
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CONTROLLER DIAGNOTIC TOOL

You can use the Controller Diagnostics window to perform
the following functions on the selected Controller:

Select and display information about a Controller

Update data in a backup Controller to match the data in the primary Controller
Display information about the control tasks for that Controller

Display information about I/O modules that interface to the selected Controller

Download firmware to intelligent I/O modules that interface to the selected
Controller

(3
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CONTROLLER DIAGNOSTIC TOOL

File Wiew Help
E o~ e K?
Controller Overview
Primary Partner
Drop Mame DROP11 DROPG1
IF Address 172.15.10.11 172.15.10.51
Ethernet Address 00:c0:95:ea:4e:44 | 00:cD:95:ea:9e:8c
Comm Services Enabled Enabled
Controller Type OCR161 OCR161
Processor Pentium Pentium
Mode Control Backup
Fault Code =11 =11
QS Version ey 5.4
Kernel Version 2.5 x5
Controller Version 3.1 3.1
Total Ram 100559200 67104768
Sheet Count 57 57

Update Backup

Controller List
[ff] DROP4/DROPS

] oroPs

] oror7

] DROP11/DROPGS1

DROP 13
DROP 19
DROP20
DROF24/DROPT7S
DROP25/DROPTS
DROFP35/DROPBS
DROFP37/DROPST
DROFP39/DROP39

l
2
3
b

J

FIFIEIEIE < EIEIEIEIEIFIEIE]

DROP41
DROP42
DROP43
DROP44
DROP45

Ready

Control Task Information IjO Information Software Versions Point Details Sheet Information

DROP11

Task 1 Task 2 Task 3 Task 4 Task 5 Total
Status Enabled Enabled Enabled Enabled Enabled

Total Control Memary 55000 500000 100000 B5000 55000 735000
Used Contral Memaory 5436 75663 9272 5260 8164 104300
Capacity of Memory 8% 15%o 9% 8% 12%s 13%
Configured Cyde Time {msec) 100 1000 750 1000 250

Average Cyde Time {msec) 3 71 5 9 4

Warst Cyde Time (msec) 31 139 41 50 34

Analog Input Points [u] 290 [u} [u] [u] Q0

- Digital Input Points 1 121 1 [u] (] 123
Packed Input Points o] 3 [a] o] [a] 8
Analog CQutput Points a 35 (v] a (v] 35
Digital Output Points 16 13 [u} [u] (2] 34
Packed Output Points o] [s] [a] o] [a] [a]
Total IfO Points 17 272 1 [u] (] 290




REPLACING OCR400 CONTROLLER

To replace OCR400 Controller modules

Determine what Controller module needs to be replaced
(Processor or |IOIC module).

Make sure to Power Off the Controller to be replaced.
Unlatch the blue corner latches on the module case.
Remove the old module from the Controller backplane.
Install the new module in the Controller backplane.

Use the blue corner latches on the module to secure it to
the Controller backplane

Note: If you need to replace a module in the Controller, you must remove the IOIC
module first. When you re-install the modules, you must install the Processor module
first.

-
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Module 4

/O SUBSYSTEM, DIAGNOSIS
AND TROUBLESHOOTING
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MODULE 4 OBJECTIVE

Understand the Structure and addressing roles of /O
modules

Interpret Diagnostic diodes on I/O modules

Understand Consequences of signal hardware failure
(transducer, cable, /O module)

Find hardware address / location and channel of the
faulty process point

Replace a failed I/O module and analyze possible
consequences
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/0 MODULES

16 Channel Digital Input

16 Channel Contact Input

16 Channel Digital Output

4 Channel Analog Output

8 Channel Analog Input

8 Channel 3 and 4 wire RTD Input
2 Channel Pulse Accumulator/Count:
16 Channel Sequence of Events
Single Loop Interface with SLIM
Datalink Controller

Speed Sensor

Servo Driver with Readback

Valve Positioner

8 Channel HART Analog Input

4 Channel HART Analog Output EMERSON
FF devices
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OVATION MODULE DIAGNOSTIC LED

Every Ovation module contains diagnostic LEDs. These are used to indicate the
status of the module and to alert you to any module problems. All I/O modules
contain the following LEDs:

P = (Green) Power OK LED is lit when the power supply to the module is good.

C = (Green) Communications OK LED is lit when the Controller is
communicating with the module, and when the communication watchdog timer
is not timed out.

E = (Red) Optional External Error LED is lit when there is a problem external to
the module, such as a blown common auxiliary power supply fuse.

| = (Red) Internal Fault LED is lit when a failure internal to the module has
occurred. This LED is typically an indication that the Electronics module needs
to be replaced.

Note:

A communication timeout also lights the Internal Fault LED and turns off the Communications
OK LED.

The other LEDs for each module vary according to the functions of the module.
Definitions for LEDs are provided for each module in their individual sections
in the Ovation 1/O reference Manual 53'
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CONTROLLER CABINET with LOCAL

OVATION I/Os

| ..i.."......_.ﬂmuju

v -
II‘
R 1 —

......

Base-to-Base Connector

Module Base Connectors | #

Electronics Module B\

Personality Module

(

Figure 3-1. Ovation Modules (Top View)

EMERSON.
Process Management



I/Os monitored from Controller’s Device #1

l ek Ovation Local I/O Panel (ROP)

Front Rear Front Rear

B -Acdress 114 Device 1 Branch 1 Slot 4

B -rddress 142 Device 1 Branch 4 Siot 2 EH[EE:‘j
\_JE n (- "‘I”
C = Address 153 Device 1 Branch 5 Slot 3 ~< AUX POWER FUSES

(2Z/IBRANCH)

D = Address What is the /O Address? Why7 CIVICIWODUIN.



Ovation I/0Os monitored from
Devices #1 & #2

Fron Rear

*Up to 16 local branches per controller
*Up to 128 I/O modules per controller
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Module 5

TESTING I/O MODULES
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MODULE 5 OBJECTIVES

*Overview of I/O modules
‘Perform practical tests of digital I/Os
‘Perform practical tests of analog I/0Os
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ANALOG INPUT TESTING

To test a 13-Bit Analog Input (1C31113), 14-Bit Analog Input
(1C31224) and High Speed Analog Input (5X00070), apply
iInput signal with current loop (either self or field powered)
or voltage source and verify at min, mid, and max scale
(per database, via termination list)by monitoring value in
system graphics or engineering station.
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RTD INPUT TESTING

To test RTD Input (1C31161) and 8-Channel RTD Input
(5X00119), a decade resistor box is attached in 2, 3 or 4-
wire configuration (per point configuration). Decade box is
used to apply inputs at min, mid, and max scale (per
database, via termination list).
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ANALOG OUTPUT TESTING

To test Analog output modules, monitor output with
voltmeter or ammeter to verify at min, mid, and max scale
(per database, via termination list).
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DIGITAL INPUT TESTING

To test Digital Input (1C31107) and Compact Digital Input
(1C31232), apply specified signal (per database) and
verify individual point activation. Apply "every other”

point simultaneously to verify no cross-talk occurs.
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CONTACT INPUT TESTING

To test Contact Input (1C31142) and Compact Contact
Input (1C31234), apply individual inputs using a switch.
Verify at system graphic. If possible, apply "every other™
point simultaneously to verify no crosstalk occurs.
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SEQUENCE OF EVENTS TESTING

To test Sequence of Events (1C31157) and Compact
Sequence of Events (1C31233),the input is activated
using a switch or jumper and verified at an engineering
station or control graphic. If a historian drop is present,
and all required SOE sub-system configuration with the
database is completed, check the SOE report that shows
the sequential activation of SOE points.
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DIGITAL OUTPUT MODULE TESTING

To test Digital Output (1C31122), activate individual
points via the system graphic faceplates, and verify by
checking continuity of activated relay contacts (verified at
open and closed state). If Module is not terminated to
relay panel, point is verified using a test light for standard
terminations or voltmeter for custom terminations.
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RELAY OUTPUT MODULE TESTING

To test Relay Output (1C31219), Individual relays are
activated via the control graphic. Outputs are verified via
continuity check of the relay contact (verified at open and
closed state).
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Module 6

POWER SUPPLY AND
GROUNDING - MAINTENANCE
AND TROUBLESHOOTING
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Module 6 Objective

Understand Proper grounding for the Ovation
equipment

Understand Power requirements for Ovation
equipment

Locate Fuses — typical location

Understand how to perform proper startup and
shutdown of the Ovation equipment
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OVATION POWER SUPPLY

Output 1

rowerl INPUT

MAIN

OFF  ON
0

LEDs

Output 2

AUX

Y
odelodele

POWER
SUPPLY

Fapts

n Ground Screw Before Operating Power Sl.lp

o

y

Test
Points

Ny
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OVATION POWER SUPPLY

24 VDC Main and 24/48 VDC aukxiliary outputs.
Power factor corrected

Hot swap capability (online replacement in
redundant configurations)

32 mS hold-up time
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POWER SUPPLY RECOMENDATIONS

Reverse polarity and Improper Lead Connection

You should always make proper connections to the power
distribution module which provides power to the Ovation power
supplies. This ensures proper operation and safety to the Ovation
cabinet and associated electronics. The power supply units are
tolerant of a reversal at the inputs, but proper terminations are
important in maintaining the overall integrity and safety of the system.

Improper voltage level and/or frequency

You should always maintain proper input voltage and frequency
ranges for the applicable power supply unit. Failure to do so could
cause the power supply output to go beyond the specification limits
or cause the output to shut off which could result in a system upset.
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GROUNDING OF OVATION CABINET

Ground Connection from
Distribution Pand to
Mounting Plate (CG)

Power
Distr bution
Module

Bus Bar Removed

CG to PG

BusBar to Coimect
ND

Bus B ar Installed

8 AWG Mininman

Power Distribution PuwerDldnhLlij
M odule Module
A .
PGND PGND
P
ROP ROP ROP
Transition Transtion Transition CBK jal
Panel Panel Panel 4
5 -
FOND  FOND) pao PO Porg cg PAD
\--.._ L
i ca J
Cabinet #4 Cabinet #3 Cabinet #2 Cabinet#
110 Expansion 3 O Expansion 2 11O Expansion 1 Controlier
!}h b 2 0
'\ LY A h
Y o = =
V T
]
Supplied by Emer son Projects
h;:::.e“ ..'Fsue o) Supplied by Customes

Installed at Site

wn {Typical)
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REPLACABLE FUSES

Electronics Module

RATING MODEL PART
(1/0 Module ) NUMBER

5 x 20 mm 0.50A; 250V; Compact Digital Input EX06100
cartridge Fast acting Emod 1C31232G01

Compact Sequence of
Events Emod
1C31233G01



REPLACABLE FUSES

Personality Module Fuses

TYPE

5 x 20 mm cartridge

5 x 20 mm cartridge

5 x 20 mm cartridge

RATING

1.0A; 250V
Fast acting

1.25A; 250V;
Fast acting

2.0A; 250V,
Fast acting

MODEL (I/O Module)

Relay Base 16 G2R -
1C31223G01

Loop Interface Pmods
1C31177G01 - GO3
Digital Output Pmods -
1C31125G01

Valve Positioner Pmods
1C31197G01 - G04

Relay Panels (Solid State)
5A22410H01 - HO2

Relay Panels (16 G2R) -
5A22411H01

Relay Panels (8 KU) -
5A22412H01

Relay Base (12 KUEP) -
1C31222G01

PART NUMBER

EX06104

EX06098

EX06105



REPLACABLE FUSES (cont.)

Personality Module Fuses

TYPE

Micro-Fuse
Plug-in

Micro-Fuse
Plug-in

Micro-Fuse
Plug-in

RATING MODEL (I/0O Module)

0.5A;125V 16 Point Individually fused,
Fast acting Digital Input Pmod -
5X00034G01
HART Analog Input Pmods
5X00063G01

0.063A;125V  HART Analog Input Pmods
Fast acting Analog Inputs - 5X00059G01

0.6A;125V HART Analog Output Pmods
Fast acting 5X00063G01

PART NUMBER

1X00030H02

1X00030H01

1X00030H05
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REPLACABLE FUSES

Ovation Cabinet Fuses

TYPE

Micro-
Fuse
Plug-in

3AB

RATING

5.0A; 250V,
Fast acting

15A; 250V,
Fast acting

MODEL (I/O Module)

CBO Backplane
3A99200G01 - G02
ROP Panel
4D33922G01

TND Panel
4D33924G01

RRP Panel
3A99252G01

RRB Panel
3A99253G01

Power Distribution
Panel
5A26304G02

PART
NUMBER

4A00120H01

EX06009

NOTES

Auxiliary power
Branch fuses

CBO: F1-F4

ROP: F1, F2, F7, F8
TND: F1, F2, F6, F7
RRP: F1, F2

RRB: F1, F2

AC Main fuses
F1, F2

(3
Ay, Ny
- W

EMERSON



NORMAL CABINET POWER DOWN

To execute a normal cabinet power-down sequence for
maintenance or repairs

Assure that the power-down of one or more DCSs/RIOs inputs and
outputs (and assumption of default values) will leave the plant
processes in a safe condition.

Turn off the Controller supplying information to the DCUs/RIOs in
question.

Turn off power supplies in any of the DCUs/RIOs in question.
Turn off all circuit breakers to the DCU/RIQO in question.

Note: Some digital inputs are wetted (powered from) 120 VAC UPS
power. Digital input power is fused on an individual branch basis. A
removable 3.1A 120VAC fuse is provided for each branch.
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NORMAL CABINET POWER UP

To execute a normal cabinet power-up sequence following
maintenance or repairs

Assure that power-up of the DCS/RIO inputs and outputs, and
activation of DCS command values will leave the plant processes in a
safe condition.

Turn on the all circuit breakers to DCU/RIO in question.
Turn on power supplies in any of the DCUs/RIOs in question.

Turn on the Controller supplying information to the DCUs/RIOs in
question.

Note: Some digital inputs are wetted (powered from) 120 VAC UPS power. Digital input
power is fused on an individual branch basis. A removable 3.1A 120VAC fuse is provided
for each branch.
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REPLACING POWER SUPPLIES

Turn the power OFF at the power supply by switching

the power switch in the upper left corner to the OFF
position.

Remove the power cable from the bottom of the power
supply by squeezing the two locking tabs on each side of
the power cable connector, then pull downward
removing the connector from the socket.

Loosen the power supply locking mechanism which is
located at the bottom of the power supply (see Power
Supply Locking Mechanism )
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POWER SUPPLY LOCKING MECHANISM

Festen Ground Screw Before [perating Pover Supply

sO® &

Note: A locking mechanism, located at the bottom on the power supply, holds the power
supply firmly to the DIN rail. Using a slotted head screwdriver or a hex head wrench,
loosen the center screw by turning the locking screw counter-clockwise. Re-tighten the
locking screw using a clockwise rotation.
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REPLACING POWER SUPPLIES

After the locking mechanism has been loosened, lift the
power supply slightly upward to remove the power
supply from the power supply mounting bracket.

Install the replacement power supply on the power
supply mounting bracket.

Make sure the replacement power supply is fitted
securely on the mounting bracket, and then tighten the
power supply locking mechanism.

Make sure the power switch is in the OFF position before
attaching power cabling to the power supply.
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REPLACING POWER SUPPLIES

Re-attach the power cable by pushing the power supply
cable connector upward into the socket of the power
supply.

Note: The power cable connector is designed to plug into the power supply
Socket in one way only.

Make sure that the cable connector locking tabs on each

side of the connector secure the cable connector from
falling out of the socket.

If all connections are tight, you can re-apply power by
switching the power switch in the upper left corner of the
power supply to the ON position. This completes the
power supply replacement process.
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Glossary

CPU =
CTRL =
DBS =
EMOD =
EWS =
FIFO =
/O =
NIC =
OPH =
PMOD =
PTDB =
RAM =

Central Processing Unit
Controller

Data Base Server

Electronics Module
Engineering Work Station
First In First Out

Input/Output cards

Network Interface Card (Highway Card)
Ovation Process Historian
Personality Module

Power Tools Data Base Server
Random Access Memory



QUESTIONS?
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