














device performance data thus allowing for the capability of improved maintenance/diagnostic checks to give
early information with adequate lead time to allow systematic issue resolution prior to unit operability impact.
For example, the annunciation and documentation of an apparently minor signal degradation allows the
follow-up implementation of a proactive maintenance and operations strategy well before unit production
goals are challenged so as to be able to maintain the desired plant operating margins.

The PDS design has powerful calculation capabilities and, when using values from the plant wide database,
can provide immediate recognisable and readable output data on plant state information and apparently minor
parameter change information. Automatically generated Maintenance Recommendation Reports (MRRs) can
also be prepared on a scheduled basis or can be initiated on quantity or severity of the apparent discrepancies.
This continual computerised plant data scrutiny can provide a reduction in station staff work load for system
surveillance activities while improving the quality of the surveillance completed and minimising the time
needed to produce the related follow-up report.

Computer ‘System Health’ Displays

The plant display system will be configured with ‘system health’ routines and displays so that the occurrence
and location of a faulted control/display device can immediately be confirmed by the operator or maintainer.
For example, if a redundant processor failed, the standby processor would assume control and the
master/standby transfer would be annunciated on both the operation and the maintenance terminals. The
background diagnostics routine would detect the processor failure and set a diagnostic status word linked to
the processor address identifying both the device and the apparent fault. The details of this diagnosis accessed
from the maintenance terminal are not of interest to the operator. However, the fauited device address is
scanned by the ‘system health’ routine to flag that particular device as unavailable.

In human terms, once the initial master/ standby transfer alarm annunciates, the operator could call-up the
associated ‘system health’ display to identify that the control/display processor for a specific control segment
has failed. The provision of maintenance diagnostic features providing control and display system
information which facilitates the rapid recognition, identification, location and correction of system faults
reduces the mean time to repair (MTTR) for that system. The CANDU 9 design strategy is to provide the
immediate identification and diagnosis means, for the operator and maintenance staff, for the computer
platforms. In this manner, plant display system problems are immediately recognised (e.g. not masked as a
process system problem) facilitating the implementation of alternate operating strategies and the achievement
of low MTTR targets while minimising the chance of unplanned outages.

Redundancy Features

Numerous redundancy measures have been provided to ensure that the PDS operates reliably. First of all, the
PDS is divided into two major parts, a critical ‘lower’ layer which performs all essential operator functions,
and a non-critical ‘upper’ layer which performs non-essential functions which may be unavailable for some
period of time without adversely affecting the safe operation of the plant.

All equipment performing essential functions is redundant. Examples of this redundancy are as follows:

e Two interfaces are provided to each DCS partition. )

e  Two fully functional consoles are provided in the main control room, the MOC and the SIC

e  Panel VDU control/operation strategy: In case of unavailability of the MOC and SIC, (through some kind
of global PDS LAN communication failure), the VDUs on the main control room panels can be used as a
replacement console.
Critical Communication components are dual redandant
Support calculations are performed in dual redundant processors. This includes the processing related to
computerised annunciation, as well as general plant calculations.

e  Dual power supplies, either odd or even, for redundant components to ensure that loss of any one channel
of electrical power will not disable the entire PDS.

The PDS system is designed for graceful degradation. As described in the panel VDU displays section above,
if the main PDS should “collapse’, e.g. to lose all communication capability amongst the various PDS











