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SOLUTION PROVIDER:
TURNER PROJECT SCOPE

* Supply new Micronet+ redundant
Power Management System.

* Supply four new /O panels for
the PMS system to facilitate in the
new bus structure and additional
consumers

* Supply a new auto/manual
synchronization panel for PGP

* Supply a new auto/manual
synchronization panel for GGlI

* Supply a new redundant Human
Machine Interface

* Factory Test and site
commissioning of the system

* Upgrade of existing switchgear

* Upgrade of DAU Netcon to
redundant MicroNet+
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Turner ECS Case studies

POWER MANAGEMENT UPGRADE

PROJECT OVERVIEW

In ZWSC, 5 generators are installed on Power Generation Platform
(PGP) and Gas gathering platform (GGll). Three 11kV Frame-V gas
turbine units of 16.5MW each are currently in operation at PGP and two
6.6kV Avon generators of 10MW each are in operation at GG Il. These
two systems are operated in island mode and there is no interconnection
between the two systems.

Due to the installation of a new gas processing facility and a water
injection system upgrade the system load at PGP will increase by
10MW.

In order to facilitate the load growth at PGP the customer will incorporate
additional transformers in order to connect PGP with GGII. Further more
to avoid a plant shutdown a new electrical bus structure will be
incorporated.

In the old system the synchronization was done manually and the plant
was running in droop mode. The load shedding of water injection pumps
was only through relays in switchgear.
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POWER MANAGEMENT UPGRADE

Power Management Features and Functions

During several technical meetings the following major functionality
Have been upgraded and additionally implemented in the new
system.

» Backup droop operation

* Load shedding algorithm

» Spinning reserve calculation

- Start permissive for consumers

= Control & monitoring of switchgear

» Import/export control between platforms

» Monitoring and control from HMI stations

» Reserve and operator adjustable priorities

» Operation of the whole plant via HMI/PMS

* Field I/O retrieval for alarming & display on HMI

» kW/kVar Load sharing of all generators at PGP &GGill

» Isochronous load sharing of active & reactive power

» Automatic & manual synchronizing of generator breakers & bus
couplers

* Load shedding & interlocking based on available power & spinning
reserve

Redundancy

* Redundant HMI communication

* Redundant HMI operator interfaces

» Backup load shedding by switchgear relays.

» LON communication to remote linknet I/O panels

* Redundant RTN communication to expansion chassis

* Redundant Power Supplies, CPUs and I/O Modules for critical
signals

* In case of total PMS failure, turbines continue to run in local droop
mode.

* Redundant modbus communication to synchronization &
switchgear panel

» Redundant auto synchronize operation of bus breakers with
manual backup

* Auto synchronize operation of generator circuit breakers with
redundant manual backup system
In case of Atlas failure, unit continues running in local droop mode.
PMS system will still continue to monitor that generator.
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POWER MANAGEMENT UPGRADE

EQUIPMENT USED

The redundant Micronet + system is used as power management system. A total of
15 FTM modules and 48 Linknet modules are used to gather field I/O information to
the Micronet+.

A total of 10 SPMD10YB are used for manual and automatic synchronizing of bus
breakers. A Multi functional relay is used to detect for displaying bus values
and for deadbus condition of PGP.
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The Atlas SC control is used to do the automatic generator synchronization and
kW/kVar loadsharing.

The UMT is used to display generator parameters like voltage, current, frequency. A
Human Machine Interface program has been created for visualization and operation
of the whole plant. The created software has been tested using a software model
created in Netsim. The synchronization panels have been tested using voltage and
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POWER MANAGEMENT UPGRADE

Full software dynamic model of electrical system

e The complete gas turbine and Load shedding algorithms

e Excess load shed in less than 40 ms (in case of generator trip)

e Load to be shed calculated based on configurable priority matrix
ad network spinning reserve

e Generator Capacity dynamically calculated based in ambient
condition or historical data

e Under-Frequency load shedding with DTM (definite minimum
time) or Inverse definite minimum time curves set each load

¢ Under-Voltage load shedding with definite minimum time or
Inverse definite minimum time curves set each load

e Predictive under frequency load shedding action based on bus
spinning reserve and frequency rate of change
Fast System Data log (10ms Resolution) to record the system
dynamics

Load Sharing

Power factor sharing

Bus voltage control

Generator Load/Unload functions

Back-up generator droop operation

Droop share or base load operation

Isochronous Symmetrical and Asymmetrical Real power sharing
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