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Supervisory and Control System for Coke Batteries

Zdzieszowice Cokery belongs to the biggest cokeries in Europe. The plant produces about 4 min tons
of coke per year compared to 30 min tons produced in European Union in 2003. In Zdzieszowice Cokery
coal carbonization is made in 2 production processes, including 10 batteries. In 2002 - 2004 there were
modernized the batteries No. 7 and 8.

ASKOM has designed, worked out and put into operation the modern supervisory and control system
for 2 coke batteries. The system has enabled to reduce maintenance costs, to keep coke quality at a
stable level and to increase batteries availability by faster and more effective failure diagnosis. The
coking process data gathered in the SCADA system are transferred to the supervisory system assisting in
the batteries production management. The supervisory system functionality was specified in
collaboration with the plant's engineers and Institute for Chemical Processing of Coal in Zabrze.

From a functional point of view, the supervisory system consists of 4 modules:
* module of chamber service schedule,
* module of portable pyrometer service,
* module of battery cars measurement analysis,
* module of burning control optimization.

The system generates the following reports connected with the modules:
* shift report of chamber service and report of planned schedule,
e text and graphic reports of portable pyrometer module,
e graphic report of batch temperature measurements (pyrometers on a coke guide).
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Picture 1. Configuration of the Supervisory System.
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The system of reports is based on the Intranet website technology. Authorized users can browse and
print reports by means of an Internet browser on any computer connected to the network.

SCADA software has been installed on a control station and SQL database server.

Scheduling Module

The scheduling module, installed on a control station placed in the battery dispatch room, creates a
chambers service schedule. The schedule is generated automatically on the basis of information
concerning previous operations performed on the chambers, stored in a database and parameters set by
a dispatcher:

* coking set time,
* acceptable deviation for the coking time,
* minimum time between operations.

The operator can modify any item of an automatic generated schedule and activate the conversion
function which updates all items. The schedule covering the horizon of one shift (50 items) is sent to all
operators of battery cars via wireless network.

The scheduling module reads data from battery cars PLCs and writes them into a database. Stored
data is used to generate shift reports.

An effective implementation of the scheduling system has replaced “paper” shift schedules. An
automatic registration of all operations connected with chamber working cycle has disciplined work and
guaranteed precise execution of planned schedules.
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Picture 2. Scheduling Module - Shift Report of Chamber Service.
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Modules for Portable Pyrometer Service
and Battery Cars Measurement Analysis

The module for portable pyrometer service is dedicated for storing and archiving measurements
made in control channels and along the battery wall. Data is stored in a database and used to generate
any report user needs. After reading values of measurement series from pyrometers, the module
calculates average temperatures which are sent to the module of burning control optimization.

The SCADA software enables to define a ‘route’, i.e. to assign successive measurement values saved in
pyrometer to appropriate measurement points on the walls.

Values read from pyrometers installed on a guding car and values of bar drive current of a pushing
car are transmitted via wireless network and saved on the data server. Temperature and current values

concerning discharging coke are reported on charts. The averaged temperature values are sent to the
modaule of burning control optimization.
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Picture 3. Trends of Values of Controlled Temperature and Bar Drive Current.
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Module of Burning Control Optimization

The optimization module is used for determining optimal set values of fuel gas pressure and intervals
in burning process. It' foreseen that calculated indexes will be in future included in the set of correction
values used inside automatic battery control systems.

The module realizes the following functions:

* preliminary calculation of temperature set values in control channels and the length of burning
break intervals based on coking time and averaged batch moisture content,

* calculating the average coking index used for correcting temperature set values in control
channels,

* correction of the set value of gas pressure and the length of neutral interval based on analysis of
measurement values read from mobile pyrometers,

» calculating averaged caloric value of gas.

All calculated parameters and indexes are archived in a database. That makes possible to display and
analyze them on charts.

Il ZKZ - Bateria 7 - Optymalizacja opalania baterii

DAMNE ZRODLOWE DAME W TIKOWE
r Sredni indeks koksowania r Hspotczunniki A, B
Wi arkosd Aktualizacja wsp. & wsp, B Aktualizacja

r Pomiary z pirometru przeno3inego
T str.koks, | str.masz, [ roZnica Akkualizacja

r Usredniona wilgotnosc wsadu
‘“Warkosc Aktualizacja

r Hartosci zadane temperatur ——
Wiz T skr koks, Wz T str.masz, Akfualizacja

r Wspoatczunniki C, D
wsp, i wsp, [ Akkualizacja

r Usredniona wartosc opalowa gazu
‘warkose Akkualizacja

r Realizowany czas koksowania
‘“Warkosc Aktualizacja

r Rbznica temperatur wzdtuz bruty koksu
Warkosd Aktualizacja

r Hartosci zadane cisnien gazu opaltowego
Wz postr.koks, Wz p str.masz. Aktualizacja

r Hartosci zadane czasow opalania
Wz przerwy neutr, Wz czasu opal, Aktualizacja

r Algorytm optymalizac ji

Picture 4. The Table of Optimal Parameters for Battery Burning Process.
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