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2 PROCONTROL P14 COMPLETE POWER PLANT CONTROL SYSTEM

Reliable and effective power plant
automation

ABB launched Procontrol™ P14 more than 40 years ago in 1977.
Throughout its long life Procontrol P14 has proven to be one of the most
reliable and efficient power plant automation systems on the market.

With more than 500 installations in 34 countries
all over the world it has a large, long-standing and
loyal customer base.

Procontrol P14 is a complete power plant control
system with a simple and flexible architecture
that enables customers all over the world to meet
the diverse operating and business needs of their
markets. It comprises a total system solution:

- Instrumentation and control

- Operations and information management

- Engineering and documentation

- Configuration and programming

- Diagnosis and maintenance

« Turbine control

And it delivers a comprehensive range of valuable
benefits:

Modular structure with little basic equipment
makes the system scalable and ideal for all
applications, from the smallest control task to
large plant control systems

Uniform system for all control functions

Simple straightforward structure and
functionalities that are easy to operate

Easy access to all data

Fully adaptable to the safety, availability and
commercial requirements of the process
System modification and expansion does not
influence existing modules and control
applications, and can be performed without the
need for plant shutdowns

Automatic documentation generation by
integrated document management system
Maximum availability thanks to self-monitoring
and diagnostic functions



Effective plant management with
System 800xA Operations

01 Mimic diagram 800xA

Operator Workplace

This is the main work environment for operators,
providing them with control and supervision of
the underlying processes. Process data, as well as
data from systems integrated in System 800xA,
are all presented in the operator workplace.

The Operator Workplace coordinates and
manages toolbars, graphic displays, alarm lists,
faceplates, etc., to give operators the best
possible user experience. Built-in rules make sure
that the information required is always visible or
easily accessible.

Navigation concepts, mainly the context menu,
provide operators with easy access to all
information in the system. In addition, the
Operator Workplace is highly configurable.

Each workplace can be configured with up to four
screens and several Operator Workplaces can be
combined to one unit to create even better
control possibilities for the operator. Operator
Workplace also comes with a predefined layout
with details of what to show on each screen and
where on each screen the toolbars and displays
will be presented.

K25 Speisewasserversorgung

Process Graphics

Process Graphics is integrated in the Operator
Workplace to present graphic displays with live
data to the operator. Live data is fetched via OPC
and presented to the user in real time.
Expressions in the graphic display can be used to
calculate live data based on one or more OPC
properties. Graphical libraries will provide
standardized graphical elements that can be
reused in different graphic displays, contributing
to a clean and well thought out look and feel. A
set of new High Performance HMI elements based
on the best-practice principles in Human Machine
Interfaces have been added to the graphics
library.

Right clicking on an object in a graphic display
will launch the context menu, allowing the
operator to navigate within the operator
workplace, launch the object’s faceplate,
acknowledge alarms, etc. Left clicking will launch
the default aspect on the selected object -
typically the faceplate.
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02 Faceplates 800xA

PROCONTROL P14 COMPLETE POWER PLANT CONTROL SYSTEM
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Faceplates

Faceplates are designed mainly for operators to
monitor and control a process. Each object can
have up to three different sized faceplates,
depending on the needs of the object and the
user.

The faceplate framework, a part of the operator
workplace, helps ensure that product-supplied
faceplates are straightforward and intuitive.
Three standard sizes of faceplates (reduced,
normal and extended) provide the operator with
the number of details required.

Alarm & Event management

Alarm & Event management is supported at
several levels throughout the system. Alarms and
events are treated in a consistent way (an alarm is
an event that alerts the user of an abnormal state
and that needs to be acknowledged).

Alarms are always presented to the operator in
obvious and clear ways inside the Operator
Workplace. In addition to alarm indications in
graphic displays and on faceplates.

Events are presented in chronologically-ordered
event lists (like the alarm lists) but without the
possibility to acknowledge. Event lists display all
events matching the configured filter for that list.

Trend display

Trend displays are one of the most important
tools associated with operating and analyzing
industrial processes. The Operator Workplace
addresses this need by presenting the operator

with an extensive set of trending features and
functions. Trend Display presents data seamlessly
from both run-time and historical data.

A trend display can display several trend traces in
the same display, e.g. one trace for the value and
another for an alarm limit. Users can modify the
time and time resolution on the display when
working with the trend. Values can be presented
in relation to each other in an XY-plot diagram.



Universal 1/0 and control modules

03 Universal /0
module 81EU50

04 Universal control
module 835R50

05 Remote bus coupling
module 88TK50

Procontrol P14 process stations

Procontrol P14 needs only two types of module to
perform the main signal conditioning and control
tasks - the universal I/O module and the universal
control module. These two modules alone cover
80 percent of all power plant control functions.
The result is a control system with a clear
structure, lower inventory costs and simpler
maintenance.

The I/0 and control modules are housed in the
Procontrol P14 process station along with the
coupling modules for the human machine
interface (HMI) and external systems like
MODBUS TCP/RTU, PLCs, and third-party
equipment. The station can be connected to the
remote bus via an optional bus coupler or it can
operate in stand-alone mode.

Many powerful features

The Procontrol P14 process station has many
powerful features:

Only two types of module are required to
perform all signal conditioning and control
tasks

Control modules process the information
independently (like a multiprocessor system).
No central processing units are required, unlike
other distributed control systems

1/0 modules have their own processors.

This makes signal acquisition and conditioning
more efficient

Standard cable connections to junction boxes
avoid the need for marshaling racks
Availability of all process variables via remote
bus in real-time

Easy distribution of control tasks between
different process stations to best suit plant
requirements

Easy to extend without influencing engineered
applications

Perfectly simple

The programmable universal input module
includes many features that were not previously
available. All types of transmitters used in power
plants can be connected to the I/O modules.

The programmable universal controller is used for
all binary and analog control functions. The
programming determines whether the controller
has to control a drive, a function group, a discrete
regulation task or a complex processing function.
Interfaces are available for connecting to external
and third-party control systems and automation
devices.




PROCONTROL P14 COMPLETE POWER PLANT CONTROL SYSTEM

Single communication system
with exceptional flexibility
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system structure

One of Procontrol P14’s unique
features and greatest strengths
is its data transfer system.

In the P14 data transfer system the station bus
and the remote bus form a single communication
system. All process signal changes are available in
real time on the station bus for each station in the
system. This enables related functions such as
signal acquisition, signal conditioning and binary
and analog control to be located either together
in one station (stand-alone system) or distributed
between different stations (according to control
functions).

There are, therefore, no restrictions on where the
modules can be located; any free slot can be used.
This makes Procontrol P14 especially suitable for
refurbishing existing power plants. Expansion of
existing control systems is easy: it is achieved
without having to shut the system down and
without creating interface problems between
modules.

High-speed redundant remote bus

The high-speed remote bus is based on the FDDI
(fiber distributed data interface) token ring
network architecture in accordance with ISO
9314. It is connected to the station bus via remote
bus coupling modules.

Optical fiber cables are used for the connections.
These are insensitive to electromagnetic
interference and can transmit data over distances
of up to 2,000 m between stations and at a high
data transfer rate of 100 Mbit/s. Maximum
network sizes of up to 100 km can be achieved.
The remote bus does not require any common
central components and can therefore
restructure the system and maintain
communication itself in the event of a fault, such
as a cable interruption. In this way it fulfills the
highest demands for availability.

Single station bus

The station bus is the backbone of the P14
process station. It links the I/O, processing and
communication modules to the system. It
comprises backplane Printed Circuit Boards
(PCBs) on all the racks, which are connected
together by system cables.



PROCONTROL P14
P14 Engineering — Engineering,
Configuration and Service System

07 P14 Engineering
User-Interface

Configuration, Engineering, Information,
Documentation and Service

Since it is directly connected to the PROCONTROL

P14 bus, P14 Engineering has access to all the
modules of the internal control system
throughout the plant. Integrated database
management ensures that the plant data and its
appertaining documentation are always
consistent and “up-to-date”.

A network links P14 Engineering to the HMI
system and the Programming, Diagnosis and
Display System (PDDS).

P14 Engineering is designed for the Microsoft
Windows® operating system and runs on
standard personal computers. An extendable

client/server architecture supports multiple users

operating in a network environment.

The main tasks of P14 Engineering are:

« Hierarchical data structure in the P14

Engineering Navigator

Data input for the acquisition and maintenance

of measurement and drive data

- Functional planning - a must for cross-system
engineering

« Graphicre-documentation

« Online function plan - service made easy

« System planning

« Wiring planning

- Service and diagnostics

« User and rights management

- Documentation and Information Management

« Import / export functions - processing mass
data

P14 Engineering offers both a function-oriented
as well as a location-oriented way of working.

The power plant designation system or the device
location can be used to identify engineering
objects. A function is displayed graphically in a
functional chart in which the user can make all
changes directly.

The graphic editor knows all PROCONTROL P14
function blocks and their link rules. The function
blocks and connections are automatically
arranged in the functional diagram.

P14 Engineering updates and automatically
displays all connections to other function charts.
All cross-references are therefore always up-to-
date and it is possible to navigate through
horizontally-linked function charts by simply
selecting the inputs and outputs.

™3 P14 Engineering 120 - X
File Settings Data maintenance Window 7
o BHE FE-E B T W -
i [erE=T| & [=e==]
) List lements by search miscio: ooy [ P —
BMxlilglamoBlel/c el B = — "”‘““L“E“‘”'“m e
unclion group unclions selecte
Navigation tree - || Y Resun i 31 Elements | | FECOD FG_DES =]
= e TOGKB 10ER Misuk 11 =Nl
[E--T& Hierarchy n [[Tode ‘ Designation | Rank‘ Adiess ‘ Tyw‘ Femark | Element ‘ DRS OF | | |0HHGOOEA \Ankop GasStat BI1 O
2 MHKW 10LCH 13E4 KondKii 1 BLI =
£} BLOCK K BLOCKK) G KOETHIDAD02 MSILO-NOTSCHIEB PNELM E Function KOACADDEA, 400 unct 110kV-Arlage #
£} K BRST Bremsteffversargung] C¥ KOETHIDAF0OT MSILO-DOS WALZE E Function 0 3
£ KOEACOEA [Bckohling C KIETHIOAF002 FOHRWEICHE HINTER M-5IL0 E Function Ko =l
£ KOETBAZEA FG Entaschung) C KOETHIOCE001 X611 11341603403 B Functon 657 data records ]
£7 KOETGADE (5 S1bFG 2um Sio) Y KDETHIDCRO0S X611 11341603503 B, Function [ =
47 KOETG4ZEA FG FORDEFILTERZWB || Cr KOETHIOCROOEXGT1 11341603508 B Function oduie add. E} unetions =
& KOETGASEA Cess Fost) O KOETHIOCE7 Y511 114160808 B Furetion Plémedies ol 2 B|
47 KOETHIDEA (FG M SILO ENTLEERUNI | Cy KOETHIOCLOD XGT1 11341703403 B Furnction MODADR [TYPRUE Betiisbsart ﬁ‘ = 00ABBO0EAT 01
47 KOETHZ1EA G O-SILO FEUENTLEEF || Cy koETHIOCLONZ XG11 11341703403 B Funclion 001622 |GIEBO3/ATAI0 ODABBOOEAT 02
£ KOETH32EA (FG OSILO TRENTLEER || &y oryine, podwaso 113415020 i Function 001623 |FAMIB/RIZID OIABBODAADT3
eyl G Ermnoen : Furcon o01e2s a0 B Tt v
& KOCPFODEG (GMA ResStofEniso) C KOETHIOER100 GRUPPENSTEUERLING & Function DUMMY41737 (KOLCHB26A002)
C¥ KOETHIDEATD0 X408 11340302105 B, Function DUMMY41738 (OBABBOCEATD0
£ KDETHZ4EA FG 0510 LKW-Verladun uneten AEM AR 510 = SR e m— = =
£} K DA Damplerzeuger) © KOETHIDEATT] VW ENTLEERUNG v Function 4452 data records 7504 ata records
£1 K £8 Figenbeds) C¥ KOETHIDEAT12 W GEBLESE V. Function
£ K EBS (E8S Anlage) C¥ KOETHIDEAT13 VW EnlLe Sio V. Function - =8
£ K FED (Feverung) O KEETHT 14800 MSILO-SCHNECKE \WAS VENT E Function Eﬂ_ = = = = =
{} KGTGT) Cr KOETHT1AMODT 1M-5ILD-ANF-S CHNECKE E Function FHRIEHS P QR PP |8 ]
£ K KUEWR (Kihbwasser) C KETHTTAMOD1 XU02 11142000803 B, Function
Module:
£} KKz (Wasser Ver Entsorgung) O KOETHTICFO02XGTT 1191703412 B Function
£} K LRG (FL AG Wen) Cr KOETH11CR001 X611 1134140503 B Function
£} KNEA [Nebenariagen) O KOETHTICRI02XGTT 11341403806 B, Function /0,163 BI5R04/MIZI0
4 K REA Rauchgasreinigunger) Cy KOETHTTCPODT XG11 1134170803 B Function
1} K SPW (Speisew Kondsystem) v KOETPE14F 001 MSILO-LUFTVERT E Function
&} K5 (Dampubine) Co KOETPS1ANOD! MSILO-AUFLOCK GEBLAESE E Function Funclion groups:
é ; S Heberariage) G KOETPSICEOD X511 11342003308 B, Function
) RS Overin) CrMCETRSBANS L0 KLAPPE . Furin
s < Cy KOETP@ANDDT MSILO-RINVENTILATOR E Function
ets of Wends without area assignment = - A
Prfleloopwibout aca assgrment KOETPBECGODT K511 11342003309 B, Function
Loading margins displays wihout area assignment © KOETPSBCGO02XGTT 11342003312 [B Function
.-(5) orphaned ierarchy obiects
[ Fld-cabinets
[ FOCFA53 (0.18) & block postions
(3] FICFAS3 (1 2) € Page bieks
(3] BOCFAS3 (0.66) by the fle.
[ 1ncFas3 0.166) [KOGHCOTAAD0ANGE
I 44(0.166) &
T] 004 =60 B8TKS0/R1210)
< T > e« > Moduies [ Signals | Simulaton
[Finetion croues KDETHTCEA IFG M-SILD ENTLEEFUNGI Server status: Bus coupler

Status

MHTH(]



08 P14 Engineering
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PROCONTROL P14 COMPLETE POWER PLANT CONTROL SYSTEM

If changes are made at any point in the control
system, P14 Engineering will automatically
update all affected function charts. Faulty
connections are checked during entry and
rejected if necessary.

System Architecture

The system architecture of the P14 Engineering
system can range from a single station to a
complex client/server architecture. Individual
adaption to the size of the control system is
possible. One P14 Engineering server can be used
for several plants or individual plant parts.

The P14 Engineering server communicates with
the clients via the engineering network. In the
planning phase P14 Engineering can operate
without connection to the control system.
Commissioning and maintenance require a
connection to the PROCONTROL bus.

Comprehensive Functionalities

The P14 Engineering system contains all
applications necessary for a concurrent
engineering of the process control system.
Starting with the applications for the definition
of measuring points and loops, for function
design, system and cabinet layout, system wiring
and the application for service and diagnostics,
all functions are available which allow effective
system configuration, documentation,
commissioning and maintenance.

The integrated documentation and information
management system simplifies the view of
design data entered, including the integrated
third-party documents. For easy handling, the
P14 Engineering applications are arranged in
several views. These views support the
organization, navigation and localization of
control system data and documents.
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Easy and efficient configuration
and programming

09 PDDS main
operating mode

10 PDDS system
structure

The programming, diagnosis and display system
(PDDS) is used to download Procontrol P14
instruction lists to the P14 modules or to read
back instruction lists from the modules for
modification.

Modifications to instruction lists can be
performed online or offline. Online change means
that the interaction of the automation system
with the process will not be interrupted, and the
module will operate with the modified data in the
next processing cycle. Offline change means that
the control operation of a module will be
interrupted for receiving new data only.

The PDDS also displays current signals and
simulated signals. It includes file management
facilities for handling the lists and for PROM
operation.
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PDDS incorporates a comprehensive range of
essential features:

- Creation and modification of instruction lists in
online and offline mode

Archiving of instruction lists

Downloading of instruction lists to the modules
Read-back of instruction lists from the modules
Printout of instruction lists

Display and printout of bus signals and internal
module signals

Simulation of module input signals

File management

List operation

System diagnosis
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Self-diagnosis and rapid corrective action

11 CDS system overview

Diagnosis and maintenance

The control diagnostic system (CDS) builds on
two of Procontrol P14’s unique features: that each
I/0 has its own microprocessor and is therefore
independent and able to monitor and diagnose
itself; and that all process data is available via the
bus to all other modules within the system. As a
result, CDS is able to recognize all the modules in
the system and display them graphically together
with their current status information.

Each I/O module communicates its status data,
type and location. From this information, CDS
generates the control system graphically on the
screen and shows all the cabinets. Cabinets can
be individually identified and their states are
indicated by different colors. Clicking on a
cabinet ‘opens’ its door and shows the modules in
their racks graphically. Clicking a second time on
a module displays the current contents of the
diagnosis register of that module. If a failure
occurs CDS guides the user by highlighting the

cabinet, module and register concerned and by
displaying a description of the cause.

CDS also provides an online recommendation for
corrective action. It includes a report function for
analyzing control system and process
disturbances such as crossing a limit value.
Recorded data can be filtered according to period
of time, components and type disturbances.
CDS'’s clear graphic displays enable a
comprehensive diagnosis down to the
transmitter level without having to be specially
configured. This makes it a valuable instrument

for efficiently diagnosing and correcting
disturbances.

A W B [ Function configuration special function Help 2 | | LT KKS JL] Type/Rubric |
oy ) s T e ] | *| s81x50/R1210 ]
ST State Diagnosis | | nsess | = || —
Station coupling fanlt
Finmware partner module (D) different
S¢ Ring Redwdancy fanlt
Module restart executed
[ station | KKS | © [ Location / | a
[ 3 | +oicoaus | *| Test 3 (DESIGN M502R4100_2_AD) | Trace process execute
Group malfmction station detected
E § EE s i
sk | e sv| ss| s | 5| Modwle Diagnosis D S —r
Acknovledgenent error detected
Transmit allocation in AS nissing
Checksun errox detected
Cabinet door open
Power supply fanlt
Substitute telegram transmitted
AS restart executed
| Admovledge | Help | 2| Bevove |
0 J
[ station | Module | KKS To] Type/Rubric |
[ 3 [ s2 | | =] ssms0/r1210 |
-7 Status
13 14 15 16 17 18 19 20 21
3 Protocol error AS detected

Partner nodule

Yodule restart

Yodule fron AS bus
Operating mode setting (D)
Checksu exror

Station mod. arrangem. (M)
Telegram exror in AS

cyele abortion

Protocol error remote bus

Response from module (N}

fanlt

executed
discomected
wrang
detected
changed
detected
detected
detected

nissing

Acknowledge | Help

Beervts

H |




Turbine control system

The turbine control system comprises standard
Procontrol P14 universal control and I/O modules
and includes functions for:

- Signal conditioning

« Protection

- Binary control

- Analog control

» Monitoring

Each of these functions has a clearly defined task
while running up or shutting down the turbine
and while operating in the load control mode. The
measured variables are preprocessed in the
electronic input circuits of the binary and analog
control modules.

11

Reliable turbine automation

Procontrol P14 components have proved
extremely reliable for turbine protection. As with
other parts of the power plant control system, the
turbine control system has a hierarchical
structure and a functionally distributed layout.
Control of the turbine is fully automatic. The
turbine regulator part of the steam turbine
control system is designed to control small to
medium-sized turbines in mainly industrial
applications, as well as the large re-heater
turbines used by power utilities (TURBOTROL).

Highly adaptable standard modules enable a wide
range of applications to be covered using
standard, well-proven configurations.

For example, to raise the efficiency of power
plants it is common to tap off some of the steam
between IP and LP turbines for district heating.
The associated district heating controller can be
implemented using TURBOTURN and as an
extension to TURBOTROL.
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