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1-LAN (Local Area Network): Ethernet, Ring, Star, FDDI
2-MAN (Metropolitan Area Network)
3-WAN (Wide Area Network): X.25, ATM, Frame Relay,
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1-Arcnet (star topology)
2-Ethernet (Linear Bus topology)
3-Token Ring (RinQg)
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1-FDDI (Fiber Distribution Data Interchange): 100Mb/s
2-CDDI (Copper DDI): 100Mb/s
3-FFOL (FDDI Follow On LAN): 2.4Gb/s
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1-Thinnet coaxial : RG-58 , RG-62
2-Thicknet Coaxial : RG-11

3- UTP (Unshielded Twisted Pair ) : RG-45
4-STP (Shielded Twisted Pair)

5-FOC (Fiber Optic Cable)
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1-NIC (Network Interface Card)
2-Bridge: LAN to LAN adaptor

3-Port

4-Repeater

5-T-connector

6-Terminator

7-Router

8-Pad

9-Wire connector: BNC, CAT-3, CAT-5

(NICs) asis o w5 <
AUlI(Attachment Unit Interface) gl —=95Lo:Internal -9

UTT,BNC(Baseband Network Cable Connector)
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1-ISA (Industry Standard Architecture) : older , 8 or 16 bit
2-Local : 32 bit
3-PCI (peripheral component interconnect ) : 32 or 64 bit
4-CNR (Communication Network Riser ) :
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H41gc-MS H41qc-HS H41qc-HRS
H41g-MS H41g-HS H41g-HRS

System designation H51g-MS H51g-HS H51g-HRS

SIL / Category SIL3/Cat4 SIL3/Cat4 SIL3/Cat4

Availlability —— normal high very high

Configuration

Central module mono redundant redundant

IO modules mono' mono’ redundant

1O bus mono mono redundant?

1. Toincrease availability, individual 1© modules may be used as redun-
dant modules or in a 2003 circuit.

2. When using a redundant 10 bus, we recommend using not only the [O
modules but also the peripherals (sensors and actuators) as redundant
modules. Experience shows that these components have higher failure
rates than the modules of the PES.
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~ST_REV 1 RO
- TAG_DESC 20- PDT-453 2 S
~STRATEGY 0 3 R
ATERT e R —————————————— p— .
: E1-MODE_BLK. 5
1 - TARGET Autto 1 Rw
LACTUAL 2 RO
i e PERMITTED oAb Mane DS e Fo R
L NORMAL 4 Rw
--BLOCK_ERR B RO
~R5_STATE 7 RO
E-TEST_Rw g
--DD_RESOURCE ] RO
- MANUFALC_ID 10 RO
~DEY_TYPE 11 RO
-DEY_REY 12 RO
--DO_REV 13 RO
BH-GRANT_DEMY 14
~HARD_TYPES 15 RO
- BESTART ;l 16 R
--FEATURES Defauls 17 RO
- FEATURE_SEL Processaor 18 i
--C¥CLE_TYPE Resource 19 RO
~LYCLE_SEL o filized 20 Pw
~MIN_CYCLE_T 21 RO
-MEMORY_SIZE 22 RO
My _CYCLE_T 23 RO
FREE_SPACE 24 RO
--FREE_TIME 2% RO
- SHED_RCAS 6 Rw
--SHED_ROUT 27 Rw
- FAULT_STATE 28 RO
~GET_FSTATE 29 Rw
CLR_FSTATE AW
~M&X_NOTIFY € RO
~LIM_MOTIFY 32 RwW
- COMFIRM_TIME 33 RW
~WRITE_LOCK 4 RwW
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Parameter | Walue | Offzet | Han... |
—5T_REY 1 RO
--TAG_DESC PT-01 2 S,
-STRATEGY o 3 R

| RSLERT KEY _ _ _________ 1 _____ A __Rw
| EI-MODE_BELE. 5 !
| LBLOCK ERR_ § RO,

E-UPDATE_EWT 7

EI-ELOCK_ALM g

E-TRAMSDUCER_DIRECTORY g
- TRAMSDUCER_TYPE 10 RO
--%D_ERROR 11 RO

Eg--EDLLEIZTlD_N_DIEEEEIDH_Y _____________________ 12

ri-PRIMARY_VALUE_TYPE differential pressure 13 R ‘\

[E-PRIMARY_WALUE 14 |

IE-PRIMARY_WALUE_RAMGE 15 !

| -Gl POINT_HI 16 Rwo

| i-Cal POINT_LO 17 Fiwd |
| CALMIN_SPAN 18 RO

I -Cal_UMIT 19 RO

\ i~SENSOR_TYPE 20 RO,

BH-SEMSOR_RAMGE 21 _ e
T 1= =1 ¥ " TRO
--SENSOR_CAL_METHOD 23 R
--SEMSOR_CaL_LOC 24 R
--SEMSOR_CaL_DATE 25 R
--SENSOR_CAL_wHO 26 R

EI-SECONDARY_WaLUE 27

- SECONDARY_WaLUE_UNIT 28 RO

B-TERTI&RY_VaLUE 29
- TERTIARY_WaLUE_UMIT 30 R
-TRIM_PY_ZERO 3| R
--TRIM_MODE 32 R
-ExT_FERO_EMAELE 33 R
-MODEL 4 RO
--DISPLAY_MODE 35 R
--DISPLAY_CYCLE 36 R

E-ALARM_SUIM 37

-TEST_1 38 RO
BI-TEST_Z2 39
~TEST_3 40 RO
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-MaIN_BOARD_SN _SUB INDEX 3 % Rw
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-LINK_SELECTION First ----AEEESS__S h h 23 R
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~5T_REY 1 RO
- TaG_DESC 2 R/
~STRATEGY 3 R/
~ALERT_KEY 4 R/
El-MODE_BLE 5
- TARGET Cazputo 1 R
-BCTUAL 2 RO
-PERMITTED  Casdutockan 005 ] R
~MORMAL 4 Rw |-
--BLOCK_ERR B RO |
B-Py 7
~5TATUS 1 RO
-AALUE 2 RO
E-5P 8
LSTATUS Bad::DeviceF alure:MatLimited A R
-AALUE 50 2 Rw
B-0UT g
~5TATUS 1 Rw
-AALUE 40 2 Rw
[E-PY_SCALE 10
E-0UT_SCALE 11
E-GRANT_DENY 12
-~CONTROL_OPTS 13 RAw
~STATUS_OPTS 14 RAw
- 13
PY_FTIME 16 Rw
~BYPASS 17 Rw
El-Ca5_IN 18
LSTATUS 1 Rw
LAALUE 2 Rw
5P _RATE_DN 19 RAw
5P _RATE_UP 20 Aw
5P_HI_LIM 21 Rw
~5P_LO_LIM 2 Rw
- GAIN 0.89939933 23 Rw
-RESET 20 24 Rw
BAL_TIME 5 Rw
~RATE 3 25 Rw -
i I 4
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» Function Blocks:

Resource
1. RS - Resource Block

Transducer Blocks
1. DIAG - Diagnostics Transducer Block
2. DSP - Display Transducer 2.12
3. HC - Hardware Configuration Transducer
4. IDShell Transducer Block

Input Transducer Blocks

1. Pressure Transducer
Concentration/Density Transmitter
Temperature Transducer
Current Fieldbus Transducer
Position Fieldbus Transducer

arMwDnN

Input Function Blocks

1. Al- Analog Input
DI - Discrete Input
MAI - Multiple Analog Input
MDI - Multiple Discrete Input
PUL - Pulse Input

a WD

Control and Calculation Function Blocks
PID/EPID - PID Control/Enhanced PID Control
APID — Advanced Pid
ARTH - Arithmetic
SPLT-Splitter
CHAR - Signal Characterizer
INTG - Integrator
AALM - Analog Alarm
ISEL - Input Selector
SPG/ESPG - Setpoint Ramp Generator/Enhanced Setpoint Ramp Generator
. TIME - Timer and Logic
.LLAG - Lead Lag
. OSDL - Output Sighal Selector and Dynamic Limiter
. DENS - Density
. CT - Constant
. FFET - Flip-Flop and Edge Trigger
. AEQU - Advanced Equations
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Modbus Function Blocks

1.

a WD

MBCF — ModBus Configuration
MBCS - ModBus Control Slave
MBSS — ModBus Supervision Slave
MBCM - ModBus Control Master
MBSM - ModBus Supervision Master

Output Function Blocks

1.

a s wn

AO - Analog Output

DO - Discrete Output

MAO - Multiple Analog Output
MDO - Multiple Discrete Output
STEP - Step Output Pid

Output Transducer Blocks

1.
2.
3.
4.

>

Fieldbus Relay

Fieldbus Positioner Transducer
Fieldbus Pressure Transducer
Fieldbus Current Transducer

Flexible Function Block

HART Function Blocks

1.
2.
3.
4,

P w NP Yy

HCFG Block

HIRT Block

HVT Block

HBC - HART Bypass Communication

Function Block Options
IO_OPTS

CONTROL_OPTS

STATUS_OPTS

ALARM_SUM and ACK_OPTION
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« DCS Hardwired Console OPERATOR CONVENTIONAL
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ETHERNET - TCP/IP
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* High-Level Control Systems
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» [ntermediate-Level Control Systems

Master
Synchronizer
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TRANSDUCERS & ACTUATORS * Low-Level Control Systems
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1. PMS: Plant Management System
2. ESD : Emergency Shut Down
BMS: Boiler Management System

DDCS:
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Egatrol: Electronic Gas Turbine Controller
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Engineering Tool

I
I L
UploadrEa_rgn_we_te_rg_E : ' View setting
Ethernet i 1 !
! '
X HIS for
1 Builder
11
: 1 1
- |
Control Bus | H-ieiahinie
|
Fou i
! 1
T
1
T .
- 1!
: ! : Download setting
i VY
ACF11 Download setting
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SSS6700 Jow 555 Co pow 3!

5 i oy s ygmios 1531 o ol LS o J,iS | ubolid ligzs SSS5700 Jaw asilen
pla oils> Joe ool opdle 098 o ool (ulad (Lo polie 5 0ads g e (wbald sl VLT
w05 o ol ICS L HIS (g, 511, (ol las IS ey e Told 5 obald g slo

el 25 s (Shs )l (DMT) 5z <o o 5l 530 65
Device Management Tools (DMT):
Field Device Listing
Field Device Status Display
Message Display
Parameter Display & Setting
Device Method
Common Features

No WA WN-=—
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Device Management Tool

-
0

Acquire the status of f f Acquire
Ethernet devices and parameters ! || messages
1
-
I
HIS for '|7 S[;E,Eer
Builder | HIS
A
= ——————- IJ. -
Control Bus | .
FCU:
i
1
E—eef===== - -

ACF11 1 Define

1
| parameters
]

%

(bl s g 4l  DMT 581 0 5 oy o0l Jou 90, Sledlbl pne t A= 7 o S

1 G53ks 0,50 b aly Ll 528 SFCU 5 Lt |, Sliugas Condy 5 il )L DMT
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1 Exaquantum PIMS Plant Information Management
System (PIMS) combined with a
powerful user interface and web

application.
2 ERP
3 EXAPILOT AOA Advance Operation Assistance
EXAPLOG
EXABIF
4 SCM
5 LIMS Laboratory Information Management
System
6 EXASMOC APC Advanced Process Control
EXARQE
7 EXATAS Application Package
EXAOMS
8 EXAOPC OPC Interface Package
9 EDMS Enterprise Document Management
System

S5 S5 ,50 5 6,8 dolie S ¢ Al I8 Sledbl oy pae pieans [EXAaquantum
o )5 8 ,Shee o) g o 5 Sldeas ioles cg sl 4l EXAPILOT

Dl 5 el Ul cgs ol g ollsel b gl aal  EXAPLOG

EXABIF

N9y ¢ 2bi)l sledae 5 (IS o Tl 5l 625 0y b &S Sl o iite wam J7S sle
WS oo de |y Jyaze ol

Sl ca 5,138 05 4 S5 a5 Resource Quality Estimator : EXARQE

Lol (conlig iy g 35 i mlo o WY game CoblS
20 65 o3lail g S wieww « TE€IMINAl Automation System . : EXATAS
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3L o0 198455 OPC server: EXAOPC

Exaquantum

PIMS

Yokogawa DCS ) [ »= s &84
DCS

Process Control System
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______ FCS | ...
' Regulatory Sequence SEBOL "‘

IN_J|OUT

1 1 7t

Data reference/ Data reference/ ssread ssread

Control Block Control Block Block

i Setting Setting SSWF!te . ssdtwrite

A | } oy S sdtwritebit

i Regulatory/sequence Monitor registration

i control block data area data area
___________________________ }__________ I
(ACM2x) RIO bus

: communication

-] Com. Card N + ........................

Communication card I/O image

Communication Subsystem

definition database comunication
driver

Serial communication
(RS-232C, RS-422/RS-485)

________________________________________________________
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: FCS u_‘)....fé‘bb)‘)s‘ ‘a).’a\w

| FCS Control Functions |

—' Standard Control Functions

—| Regulatory Control Block

—| Sequence Contrel Bleck

|
|
|
—| Calculation Block |
|
|

—| Faceplate Block

—| Umnit Management Functions

—' Option

|
—| Subsystem Communication Functions |
|
|

—| Offsite Block Functions

—| Batch Management Functions

o W Ol o Condy g b ply Jeli bajl8l o 5 ol s (29,5 | (699)9 bl 3l o5 at

‘ Software input/output ‘

—‘ Internal status switch \

—‘ Common switch (%SW) ‘
—— Global switch (%GS)]

—‘ Message output ‘

—‘ Annunciator message output (%AN) ‘

—‘ Message for sequence control ‘
—{ Print message output (%PR) \
—{ Operator guide message output (%0G) ‘

—{ Multimedia function start message output (%VM)‘

—{ Sequence message request (%RO)‘

—{ Supervisory computer event message output (%CP}‘

—{ PICOT supervisory computer event message output (%M3) ‘

—{ Signal event message output (%EV) ‘
—{ SFC/SEBOL return event message output (%RE)‘

Yoy
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| Operation and Monitoring Functions |

—{ Common Functions

—— Calling up Windows

— Operation Screen Mode

— System Message Window
— Window Hierarchy

— Navigater Window

—— Dynamic Window Set

— Circulate Function

— Alarm-Processing Functicns
— Print Screen Functions

—{ Standard Operation and Monitoring Windows
—— Graphic Window I: Graphic Objects

—— Tuning Window Control Cbhjects
—— Trend Window Owerview Objects
— Process Alarm Window

— Operator Guide Window

— Message Monitoring Window

— Advanced Alarm Filter Functions

—{ Operation and Monitoring Support Functions

— Process Report Functions

— Historical Message Report Functions

— Security Functions

— Report Functions

— CENTUM Deskiop Environment Customization
— Voice Messaging Functions

— Multi-monitor Functions

—| System Maintenance Functions

—— System Status Overview Window
— System Alarm Window

— FCS Status Display Window
— BCV Status Display Window
— HIS Setup Window

—— Time Setting Dialog

'— Help Dialeg

_| Contrel Status Display Windows

—— Control Drawing Window
— Sequence Table Window
— Logic Chart Window

— SEBOL Window

— SFC Window

—| Trend Function

— Trends
—— Tuning Trend
—— Displaying Trends from Other Stations

—— Long-term Data Archive Functions
— Expert Trend Viewer Function

—| Open Interfaces |
—| FCS Data Setting/Acquisition Functions |

—| Web Monitoring Display Functions |

Yoy
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i b, l38l o

Engineering functions

Standard functions

System view

Each builder
Project commaon
HIS builder
FCS builder
Test functions

Virtual test

Target test

Expanded test

Utility functions

Self-doecumentation

Tag name search
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(PRM, Plant Resource Management) 4,5 asbeo <o 0w

slo anie als jslaie 4 g o)l enge @ l) A58 Ol Co pow 9 (5SS — ens g4l

* Inspection memo
* Inspection schedule
+ Audit trail of device

el 5 i s ol PRM 1530 5 09 oo osliial ails IS

PRM server

i

+ Device master

+ Maintenance information
+ Parts list

+ Related information

« Histarical information

* Device setting information

parameters
PEM client . PEM client e L =
) \ ) \ Fiegld communication server
(instrumentation and control) (maintenance)

Parameter setting
performed by operator

]

=

Input of inspection
and control data

|

1A

Online set ting and
acquisition of various
parameters

?

isai]

4 to 20 mA analog devices

o 9

L.

=20

Foundation Fieldbus Devices
HART Devices

PRM 1331 65 S 055 5 sl : V) = & 0 S

Sledbl 5l 0,999 ol jeb a5 .05 o eoliiwl Oracle osls oL 5 as: PRM Sever

Soles = NN )b C.))L’ u”)‘)f S5 g 0SS 09> osls oLiaLa R G)ST o ‘) aLe C_E...a
3,90 5 O b ol oo g o)l (Navigator) 5 e il Jae : PRM Client Y
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Ses e plil 1y OPC s : Field Communication Server ¥
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PRM Advanced Diagnosis Development kit .o
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Al Block
ARITHMETICS
= CHANNEL | scaling .
CHANNEL F=2= square root 7 ouT
low cut
filter

| SIMULATE |

PID & (Yg0x0) (52955 = sl 5 yuwsgo dodl i ol 51 (6399 16999 (59 5315 Sols

BKCAL IN |
BKCAL_IN
—

ROUT_IN |

PID Block

CAS_IN

RCAS_IN

Set point
selection

Control

BKCAL_OUT|<—
RCAS _OUT |<—"

= Output

IN | Filter

REEEEREE

FF_IN | Feed Forward

ouT

JROUT_OUT|

v

Min o JUSaw (5518 5 s ol U Al 51 Yaaro 639,3 PID 63 5,15 Sols

AO ¥ gome) 4 29,5 — SelECtor

AQ Block

CAS_IN
RCAS_IN

Set point
selection

Ll Scaling

BKCAL_OUT

1131

RCAS_OUT

Scaling

|CHANNEL
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Parameter Mnemonic Value Parameter Mnemenic value
1. ST_REV dynamic 20. CYCLE_SEL Copy from CYCLE_TYPE
2. TAG_DESC Any text 21.MIN CYCLE T fixed
3. STRATEGY 1 22. MEMORY_SIZE fixed
4. ALERT _KEY 1 23NV CYCLE T fixed
5. MODE_BLK 24 FREE_SPACE fixed
Target AUTO 25 FREE_TIME fixed
Actual dynamic 26. SHED_RCAS 640000
Permitted QIS+AUTO 27 SHED ROUT 6540000
Mormal AUTO 28. FAULT_STATE dynamic
6. BLOCK_ERR dynamic 29. SET _FSTATE OFF (1)
7.RS_STATE dynamic 30. CLR_FSTATE OFF (1)
8. TEST RW dynamic 31. MaX_NOTIFY fixed
9. DD_RESOURCE fixed 32, LIM_NOTIFY Bigger one from (3,
MAX_NOTIFY)
10. MANUFAC_ID fixed 33. CONFIRM_TIME 6540000
11. DEV_TYPE fixed 34 WRITE_LOCK Unlocked (1}
12. DEV REV fixed 35. UPDATE_ENVT dynamic
13.DD_REV fixed 36. BLOCK_ALM dynamic
14. GRANT_DENY dynamic 37. ALARM_SUM Cther components are dynamic
15. HARD_TYPES fixed Disabled 0
16. RESTART Do not write here 38. ACK_OPTION Auto Ack Enabled (1)
17. FEATURES fixed 39. WRITE_PRI 0
18. FEATURE_SEL Copy from FEATURES ! 40. WRITE_ALM dynamic
19. CYCLE_TYPE fixed 41 ITK_VER fixed

Notes:

*1) Do not set Fault State Supported bit of FEATURES_SEL unless you definitely need Fault State. See also note

1 for AQ block in Table B-8.

Parameter Mnemonic Value Parameter Mnemonic value

1.5T REV dynamic 15. CAL_POINT HI Whitten by calibrator
2. TAG_DESC Any text 16. CAL_POINT_LO Written by calibrator
3. STRATEGY | 17. CAL_MIN_SPAN fixed
4 ALERT_KEY 1 18. CAL_UNIT Whitten by calibrator
5 MCODE_BLK 19. SENSOR_TYPE fixed

Target AUTO 20. SENSOR_RANGE fixed

Actual dynamic 21. SENSOR_SN fixed

Permitted QIS+AUTO 22. SENSOR_CAL_METHOD Whitten by calibrator

Normal AUTO 23.5ENSOR_CAL LOC Written by calibrator
6. BLOCK_ERR dynamic 24, SENSOR_CAL_DATE Whitten by calibrator
7. UPDATE_EVT dynamic 25. SENSOR_CAL_WHO Whitten by calibrator
8. BLOCK_ALM dynamic 26. SENSOR_ISOLATOR_MTL fixed
5. TRANSDUCER_DIRECTORY fixed 27. SENSOR_FILL_FLUID fixed
10. TRANSDUCER_TYPE fixed 28. SECONDARY _VALUE dynamic
11. XD_ERROR dynamic 29.

SECONDARY VALUE_UNIT

12. COLLECTION_DIRECTORY fixed
13. PRIMARY VALUE_TYPE fixed
14. PRIMARY _VALUE dynamic

Notes:

*1) This table shows typical Transducer Block parameters. Since Transducer Block parameters depend on the
physical principle, your Transducer Block may have different parameters. In any case, do not forget to set
STRATEGY, ALERT _KEY and MODE_BLOCK to above values.
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Parameter Mnemonic Application Al ]_ Application Al2 ]_ Application Al3
1. 8T_REV dynamic
2. TAG_DESC Any text
3. STRATEGY 1
4, ALERT KEY 1
2. MODE_EBLK
Target AUTO
Actual dynamic
Permitted O/S+MAN=ALITO
Mermal AUTO
&, BLOCK_ERR dynamic
7. PV dynamic
8. ouT dynamic
8, SIMULATE
Simulate Status dynamic
Samulate Valua dynamic
Transducer Status dynamic
Transducer Value dynamic
En/Disable Disable
10 }ﬁl'.l_'ﬁi':;l.l E
ELD 1005 100 P1 F1
ELE 0% 0 PO PO
Units Index Transducer unit psi psi
Decimal Paint 1 any any
11, QUT SCALE
ELED 1 00 100 L1 F1
ELLE0% 0 LD Fo
Units Index Output unit inch GFEM
Decimal Point 1 any any
12. GRANT DENY dynamic
13. 10_CPTS Low Cutoff
14. STATUS OPTS Propagate Fault Forward
15. CHANMNEL Appropriate value staring from 1 to receive transducer block cutput
16. L_TYPE Direst | Indired | Indirect Sq Roo
17, LOW _CuUT 0
18. PWV_FTIME 0
19. FIELD WAL DOynamic
20. UPDATE_EVT Cynamic
21, BLOCK ALM Ly narmic
22, ALARN_SUM Crynamic
Cument Cynamic
Unacknowledged Cynamic
Unrepored Dy namic

Dizabled

23. ACK_OPTION

Auto Ack Enabled (1)

24, ALARM HY3S 0.5
25, HI_HI_FRI 0
28, HIHIL LW +nfinty
27. HI_FRI 0
28. HI_LIM +nfinity
28. Lo _PRI 0
30, LO_LIM - Infinity
31.LO_LO_PRI 0
32.LO_LO_UM Infinity
33, HI_HI_ALM dynamic
34, HI_ALMW dynamic
35, LO_ALM dynamic
36. L0 _LO_ALM dynamic

ATAR
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Parameter Mnemonic

Application-1 | Application-2

Parameter Mnemonic

Application-1 [ﬁ\pplication-z

1. 5T_REV dynamic

2 TAG DESC Any test 13, GRANT DENY dynamic

3. STRATEGY 1 14.10_0OPTS SP-PV track in MAN

4 ALERT KEY +5P-FV track in LO

5. MODE_BLK 1)
Target CAS+AUTO
Actual dynamic
Parm tled QIS+MAN+AUTO+CAS+RCAS +Lse PV for

BKCAL OUT

Mormal CAS+AUTO 15, STATUS OPTS NONE

& BLOCK ERR dynamic 16. READBACK dynamic

7. FY dynamic 17. CAS_IN dynamic

8 SP dynamic 18. 5P _RATE_DM +Infinity

8. 0uT dynamic 18, 5F_RATE_UP +Infinity

10, SIMULATE 20,5P HI LIM 100
Simulate Status dynamic 21.8F LO LIM ]
Simulate Value dynamic 22. CHANMEL Jse 1 for expenment
Transducer Status dynamic 23, FSTATE_TIME 0*1)
Transducer Value dynarmic 24, FSTATE_VAI 0*1)
EniDisable Disable 25, BKCAL_QUT Dynamic

11, PV SCALE 26, RCAS IN Dynamic
EU@100% 100 27.SHED OPT MNormal Shed Marmal Return 1)
EL@ms ] 28.RCAS OUT dynamic
Units Index Y 29. UFDATE_ENVT dynamic
Decimal Point 1 30, BLOCE_ALM dynamic

12, xD _SCALE
EL@EA 00% 100
EU@0% i
Units Index Y
Decimal Point 1

Motes:

*1} This configuration is for typical applications where contrel valves should remain at the current position when
the data from the controlling block becomes bad by communication errer or block malfunction. If the process
is very critical and the valve must come to a pre-defined position when the control data is not available, use
Fault State option. Set Fault state to Value + Use Fault state Value in restart of I0_OPTS. Give the safety
position to FSTATE_VAL and the time to go to Fault State in seconds to FSTATE_TIME. You must set the
Fault State Supperted bit in FEATURES_SEL of the Resource Block. See also note 1 for Resource block in

Table B-5.

Y-




(34

buls slo Sob S llew] slo ol )b - Aewsn ‘;J)))D’wb.&w

PID Sols ol yiolyly .0

Parameter Mnemonic Application PIDA Application Parameter Mnemonic Application PID1 | Application PIDZ
PID2

1.5T REV dynamic 30, BKCAL HYS 0.4

2. TAG DESC Ay Last 31 BKCAL OUT dynamic

3. STRATEGY 1 32 RCAS IN dynamic

4. ALERT_KEY 1 33 ROUT_IN dynamic

5. MODE_BLK 34, SHED_OPT Mormal Shed Normal Return 1)
Targe ALTO ALUTO+CAS 35 RCAS_DUT dynamic
Adual dynamic 36, ROUT_OUT dynamic
Pemitted QUS+MAN+ALTO+CAS+RCAS+R 37 TRE_SCALE

ouT
Marmal ALUTO | AUTO+CAS EL@N 0% 100

5. BLOCK_ERR dynamic ELNERO% ]

7P dynamic Units Index i

8.5F dynamic Decimal Point

4. ouUT dynamic 3. TRK IN D dynamic

10 PV_SCALE 39, TRE_WAL dynamic
ELL@100% 100 40, FF_WAl dynamic
EU@a% 0 41 FF_SCALE
Units Index [ EUZ 00% 100
Decimal Point EUER0% ]

11. OUT_SCALE Units Index i,
EU@100% 100 Decimal Point 1
EL@I% ] 42 FF_GAIN ]
Unils Index =E-’;. 43 UPDATE_EVT dynamic
Decimal Pont 44 BLOCK_ALM dynamic

12, GRANT DEMY dynamic 45 ALARM SUM Oher components are dynamic

13 CONTROL _OFTS Mo QUT limits in MAN Disabled 0

+Cibey SP limits if CAS or RCAS 48, ACK_QFTICON Auto Ack Enabled (1)
+ 3 mare *'! 7. ALARM HYS 0.5
48, HI_HI_PRI 0
48, HI_HI_LIM +Infirty

14 STATUS OPTS larget to MAN if BAD IN * 50, HI PRI ]

15, IN dynamic 51, HI_LIM +|rfinity

16 PV FTIME ] 52 LO FRI ]

17. BYPASS OFF (7] 53 L0 LIM -Infinity

18 CAS_IN dynamic 54 L0 _LO_PRI 0

18 5P_RATE_DN +|nfinity 55 LO_LO_LIM -Infinity

20 5P RATE LP +lrfirity 56, 0V H PRI J

21, 5P HI_LIM 100 7.0V H_LIM +Infinity

22 5P LO LIM ] 58 DV LO FRI ]

23 GAIN 1 59, DV_LO_LIM -Infinity

24 RESET 10 80, HI_HI_ALM dynamic

25 BAL_TIME 0 a1, HL_ALM dynamic

26 RATE a 852 L0 ALM dynarmic

27, BECAL IM dynamic 63 L0 LO ALM dynamic

28 OUT HI LIM 100 G4 DV H ALM dynamic

29 0UT_LO LIM ] G5, DV _LO_ALM dynamic

MNotes:

1) For Application PID2, add [SP-PV track in MAN+SP-PV track in LO or IMAN+SP-PV track in ROUT] to

CONTROL_OPTS.

“2) Add [Target to next permitted meode if BAD CAS IN]to STATUS _OPTS if your tool is able to show this new

option (from FF 1.4).
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B Device Support.ini - Notepad

- DX

Eile Edit Format “iew Help

[Manufacturers By Id]
000000=Fieldbus Foundation
00012C=Krohne
000302=Smar
000310=Micromeotion
000320=ABB Instrumentation
000457=0hmart

0007 D1=Nohken
000EQS=Metso
001151=Rosemount
0021C3=Softing
005100=Fisher Controls
00E099=SAMSON AG
00ff01=Rotork
0B87A3=EL-O-MATIC BY
ODFC96=Yamatake
385884=Foxboro
445644=Dresser Valve Division

T $oaS b Sliaes il 53 y20 Jol6
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E 010101 .cff - Notepad

Eile Edit Format Yiew Help

[File Header]

Description = "Capability File of IF 302"

FileType = CapabilitiesFile

FileDate = 2003,01,07 107 January,2003
CffVersion=1,5 IIFF-103-1.5

[Device Header]
DeviceMame = "3 Channels 4-20mA to Fieldbus Converter"
DeviceClass = LINKMASTER

CommGroup =3
CommClass = Class31+Class32
CommSubClass = Class3Publisher+Class3Subscriber

[Device VFD 1] lIManagement VFD
VendorName = "SMAR"

ModelMName = "IF302"

Revision="1.2"

VersionOD =0x01

ProfileNumber = 0x4d47

[Device VFD 2] lIFB VFD
VendorName = "SMAR"

ModelName = "IF302"

Revision="04.4"

VersionOD =0x01

ProfileMumber = 0x0000

capability file b ol cubls LB
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B 0101.SYM - Notepad

Eile Edit Format “iew Help

member VL_X_UNITS variable-list 0x40020096
member VL_COMB_TYPE variable-list 0x400200DD
member SWAP_2 parameter 0x40020093
block __analog_output_block 0x800201F0
member VL_INTEG_TYPE variable-list 0x400200C0
record __pid_character 0x800202B%

block Transducer_Block 0x20130

variable index_rel_1 unsigned 0x200F3
member HI_HI_BIAS parameter 0x40020028
member VL_SP_LO_LIM variable-list 0xC0010175
variable cal_min_span float 0x2013A

variable index_rel_2 unsigned 0x200FB
member VL_LO_BIAS variable-list 0x40020045
variable index_rel_3 unsigned 0x20103
variable index_rel_4 unsigned 0x2010B
variable __deny bit-enumerated 0x80020024
variable index_rel_5 unsigned 0x20113

T sus b Ol Saly syl )l g (5,0l b1
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B STANDARD.DCT - Notepad

File Edit Format Yiew Help
F STANDARD.DCT Rev. 1.32beta 1999-12-01*/ ~

_,*
Copyright 1994-1999 Fieldbus Foundation
9390 Research Blvd., St. 11-250
Austin, TX 78759
PH: 512-794-8890
FX: 512-794-8893
email: mitschke@Fieldbus.org
*1

I
REVISION HISTORY:

unk rev. 1.0 17SEP96

DAD rev. 1.1 03APRS7
changed to format in FF-617, Standard Dict. Policy.

DAD rev. 1.2 13MAY97
added io_opts, control_opts, Units codes (sec 5958),
formatted file header and added disclaimer,

GLQ rev. 1.3 14NOVS7
added transducer device and parameter strings (sec 5957)
added MFR Id strings (sec 5956)
added strings for Units Codes [1240-1600]
changed all fail-safe to fault-state.
added a on_off_input_help string.
revised spelling errors: occurredioccured, thoughithrough,
HIm symbol for micro.

DAD rev 1.31beta 1999-03-04
added section 5955 for MIO strings

SBM rev 1.32beta 1999-12-01
added resource block 2 strings
*1

5yl 4ol o3ls o3
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Conventional Analog Transmission System Fieldbus Communication System

Fieldbus

Positioner control signal
Lower limit signal
Valve opening signal

Positioner control signal
Lower limit signal
Valve opening signal
Upper limit signal

Upper limit signal

Positioner,

Control valve

Control valve

Number of cables

Number of cables
* Fieldbus  : 1 pair

+* Positioner control signal: 1 pair

« Valve opening signal  : 1 pair
+ Upper/lower limit signal : 2 pairs
Total : 4 pairs

F 514 JUim F L1y 035 o ygu o Sl ol gl 05 S 51 48 SleSbl olass
S e Wigdh oo Jiiie ST s i

Conventional Analog Transmission System

— Error due to data conversion - Error due to data conversion

4 to 20 mA analog signal AD L System

—
Data transmission direction

Sensor — uP |— D/A

PVs with transmission errors

Error due to analog signal transmission <~

Upgrade to Fieldbus

Fieldbus Communication System

Digital signal
e
Data transmission direction

Modem | System

Sensor — uP |~ Modem

PVs without transmission errors
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prassure flow temperature

code unit code it code it
1130 Fa 1322 kg/s 1000 k
1032 MPa 1330 Ibv's 100 °c
1133 kPa 1351 s 002 “F
1034 mPa 1352 Vmin length
1035 uFa 1353 Ih code it
1038 hPa 1356 CFS 1010 m
1137 ba 1357 CFM 1011 km
1138 mbar 1358 CFH 1012 cm
1135 torr 1363 GPM 1013 mm
1140 atm volume 1018 feel
1141 pail code unif 1015 inch
1142 psia 1034 m” 1020 yard
1143 psig 1038 cm” 1021 mile
1144 i_].-'::rnF 1037 mm® area
1145 kgiem® 1038 I code unit
1146 inHz0 1038 cl 1023 m*
1147 inH: 02" C) 1040 ml 1024 km’
1145 mHzC 1517 kl 1025 cm”
1150 mmH0 420 1042 in* 1027 mm’

mass 1043 i 1030 in’
code unit 1044 yd” 1031 ft*
10488 kg 1045 pint 1032 yd?
108% g 1047 quar 1033 mile’
1030 mg 10448 gallen electricity
1082 1 1050 bushel code Lt
1083 02 1051 bamel 1205 A
1054 ¥ velocity 1211 ma

density code urif 1234 Wim
code unit 1061 m's 1240 i
1067 kgim® 1062 mm/s 1242 kv
1100 glem® 1083 m/h 1243 my
1102 fim” 1064 kmih 1281 0
1103 kg/l 1085 knat 1284 ki
1108 Ibfin® 1085 infs time
1107 bt 1067 fii's code Lt

frequency 1068 ydis 1054 second
code winif 10849 in/min 1087 15
1077 Hz 1070 ft‘min 1058 minute
1075 GHz 1071 ydimin 1058 hour
1080 MHz 1072 in'h 1060 day
1081 kHz 1073 ih miscellaneous
1082 15 1074 yih code Lt
1083 1/min 1075 MPH 1342 %
1085 REM 1422 pH
1423 ppm
1424 ppb
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Past
Operator station ,ﬁ| A i
Control unit ¢ Indoor loop
E check
Total loop
check
[ ]
Marshalling
rack Y
[ [ ]
Field junction box ’H‘ w
Standard current
. A T [ ivoltage generator
Vg \WEs  [F2== | Digital Y

Multimeter

Future
Field control
Operation device 'y
station Computer
————— [ —— .
[ [ w
|
. 1
Control unit Tk 1]
ALF111 | = Total loop
\ Fcu check
NU l
Marshalling
rack ®
Fieldbus <=
T ::I:::
™ k] ===
Digital signal
Field junction box generator

FCU: Field Control Unit
NU: Node unit for FIO
ALF111: Fieldbus communication module
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—
H1 H1 Redundant
Series 2
H1 cards
S Q
—
- AN
2R49€’ Carrier
Seggapes sssseses shield bar
ES;V;; HIOOTIIIIITIIILITLY
+11- #: —|- J._.— Ground
i = Surge
N = protection
cF:DShielded ground
= 1 pair with
H [~ 7] | drain wire
: ——
T=q ST (T=0N
HP =t m_ﬂ HP=0ON
“_ = Surge
. T A protection
= . ground
= .
5 A 0.4 Km cable
P L] L] -
- L] L
. . .
. 5 .
- K4 L]
- L ]
- * L]
———————— - - - - - 7‘-"- - "
I Control Room Equipment® K4 1 .
1 . 5 1 .
= . HA1 . 1 - Fieldbus Power Supply .-'
I / H . 1 with Terminator In H
=2 v / v . :
1 7 e ¥ ' K
! — # ‘ l \7"\ :
1 - | .
=== ===—"-+ o
1 [EEE22=F |y === \ :
e e o e e e e e e e 2 ;
N
L
e B 3
1) 8 Fieldbus < 1 .
[ spurs ‘ Junction Block Cable i N
. 5
- . Q
- 5 N
a ;
— T ‘ 0.
| ’0
Main Run 1] R

Fieldbus
Devices =

S
.
.
JUPPTTYEELEELY
s
.
.
e
.

» Junction Block
Terminator

Note:
1 > Use fieldbus cable
for main run and spurs.
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AC: Alternating Current

Al: Analog Input Function Block
APL: Application layer

AQO: Analog Output Function Block
ASN.1: Abstract Syntax Notation 1
AUTO: Automatic mode

AWG: American Wire Gauge

BG: Bias/Gain Station Block

CCITT: International Telegraph and Telephone Consultative Committee
CAS: Cascade mode

CD: Compel Data

CF: Capabilities File

CFF: Common File Format

CL: Claim LAS DLPDU

COTS: Commercial off the Shelf
CPU: Central Processing Unit

CS: Control Selector Function Block
CT: Compel Time DLPDU

DC: Direct Current

DC: Disconnect Connection DLPDU
DC: Device Control Block

DCS: Distributed Control System
DD: Device Description

DDL: Device Description Language
DDS: Device Description Service

ID: Device Identifier

DI: Discrete Input Function Block

DLCEP: Data Link Connection End Point
\fd2



DLL: Data Link Layer

DLSAP: Data Link Service Access Point
DT: Data Transfer

DT: Dead Time Function Block

DO: Discrete Output Function Block
EC: Establish Connection DLPDU

EU: Engineering Unit

EUC: End User Council

ETS: Enterprise Technology Solutions
FAS: Fieldbus Access Sublayer

FB: Fieldbus

FB: Function Block

FCS: Frame Check Sequence

FDA :Field Device Access
FF:Fieldbus Foundation

FMS: Fieldbus Message Specification
Gbps (Gbit/s): Gigabit per second
HMI: Human Machine Interface

ID: Identifier

IEC: International Electro-technical Commission

IMAN: Initialize Manual mode
IP: Internet Protocol

IS: Intrinsic Safety

ISA: International Society of Measurement and Control

ISO: International Organization of Standard

IT: Information Technology

IT: Integrator Function Block

Kbps (kbit/s): kilobits per second kHz kilohertz

LAN: Local Area Network
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LAS: Link Active Scheduler

LL: Lead Lag Function Block

LM: Link Master

LO: Local Override mode

LS: Time Link Scheduling Time mA Miliampere
MAC: Medium Access Control

MAI: Multiple Analog Input Block
MAN: Manual mode

MAOQ: Multiple Analog Output Block
Mbps (Mbit/s): Megabit per second
MDI: Multiple Discrete Input Block
MDO: Multiple Discrete Output Block
ML: Manual Loader Function Block
NM: Network Management

NMIB: Network Management Information Base
OD: Object Dictionary

OS: Output Splitter Block

O/S: Out of Service mode

OSI: Open System Interconnect

PC: Personal Computer

PCI: Protocol Control Information
PD: PD Control Function Block

PDU: Protocol Data Unit

PD: Tag Physical Device Tag

PHL: (PHY) Physical Layer

PID: PID Function Block

PLC: Programmable Logic Controller
PN: Probe Node DLPDU

PR: Probe Response DLPDU

YZA
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PT: Pass Token DLPDU

PV: Process Value

RA: Ratio Station Block

RB: Resource Block

RCAS: Remote Cascade mode

RIl: Request Interval DLPDU

ROUT: Remote Output mode

RQ: Round-trip Time Query DLPDU

RR: Round-trip Time Response DLPDU

RT: Return Token DLPDU

SC: Signal Characterizer Block

SDU: Service Data Unit

SM: System Management

SMIB: System Management Information Base
SMKP: System Management Kernel Protocol
SP: Set Point

SP50: Standard and Practice committee 50
TB: Transducer Block

TCO: Total Cost of Ownership

TCP: Transfer Control Protocol

TD: Time Distribution DLPDU

TL: Transfer LAS DLPDU

UDP: User Data Protocol

VCR: Virtual Communication Relationship
VFED: Virtual Field Device

VIEW: View Object

WAN: Wide Area Network
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1. "SYSTEM 302 Documentation & Manuals", SMAR Co. , 2004, Sao Paulo

2. "SMAR Training Manuals" , SMAR Co. , 2005, Sao Paulo

3. "Foundation Fieldbus Tutorial Book" , YOKOGAWA Electric Corp. , 2003,
Tokyo

4. "Fieldbus Book — A Tutorial', YOKOGAWA Electric Corp. , 2001, Tokyo

5. "CENTUM CS3000 System Overview" , YOKOGAWA Electric Corp., 2001,
Tokyo

6. "CENTUM CS3000 R3 Maintenance Book", YME Training Center, 2002,
Tokyo

7. "Fieldbus Technology Information” ,3nd Edition , YOKOGAWA Electric
Corp., 2002 , Tokyo

8. "The Basic of Fieldbus", Rosemount , 1998

9. "Foundation Fieldbus Technical Overview FD-043 Rev. 3.0", 2003, Texas

10."Fieldbus Wiring Guide" , MTL , 2004

11. "DeltaV Digital Installation System", EMERSON , 2005

12. "DeltaV Training Presentation Files", EMERSON

13. "Maintaining Foundation Fieldbus Networks" , Alan R. Dewey, 2003,

Minnesota
14. "Foundation Fieldbus System Engineering Guideline AG-163 Rev. 2.0",
2003, Texas
15. "Foundation Fieldbus Intrinsically Safety Installation Guide AG-181 Rev.

2.0", 2003, Texas

16. "Foundation Fieldbus Function Block Capabilities AG-170 Rev. 1.1", 2002 ,
Texas
17. "Fieldbus Installations in a DeltaV™ Digital Automation System", EMERSON

, 2005, UK

Yv.



[Flialeloms Gomtrel Systieim [t Theory to Operation

raclical Fiel

By:
Masoud Ahmadi Baghenay

Equipment Management Maintenance
. ) Management
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. of Parameters )
Network View Inspection Schedule
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ﬁ History /Audit Trail Document Link
OPC
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