DISPATCH MESSAGE AUTOMATION FOR DISPATCHABLE

L OADS AND GENERATORS

OVERVIEW

The Dispatch Message Automation (DMA) is the priyaterface to the IESO Message Exchange Servee Message Exchange
Server provides participants with the live conrmttio the IESO'’s real time dispatch system. Thisnection is made using a TCP/
IP connection to the IESO (normally being Ethemadr frame relay directly to the IESO).

The DMA ensures a reliable connection to the IES@hitoring communications and message exchangesnessages are received
from the IESO, they are immediately acknowledgéugte means for the IESO to know the message diddd arrive at the in-
tended destination). The message contents areei@mined and DMA logic is used to determine wittibas are required. Each
message received from the IESO is also loggeddssiple use later in reconciliation applicationsvad as any required post analy-
sis.

The DMA can then present this data to control systealarm control systems, reports, pages, faxes,Tese interfaces are built
in and around the DMA core, however are based enifip requirements of each participant. Dependgain the extended func-
tionality required, additional utilities and softi@acomponents may be required, and/or some additibind party software may be
used.

Additionally, an optional client is available infidirent variations dependant on the extent of g&r interaction required. This cli-
ent is also referred to as DMA Client and an exangblthe basic client is the DMA Monitor or DMAMdar short. This applica-
tion provides a windows application indicating therent operation of the DMA. It displays the ktdispatch amounts for the con-
figured resources, most recent dispatch messagestatus, DMA and IESO heartbeats, and various atiig.

The Dispatch Message Interface (DMI) Client prositlee operator with a more interactive interfattgprovides the operator the
ability to dynamically control how specific resoasgproducts are automatically responded to aftisg@atch instruction is received,
as well as allowing some resources to maintaimthrual responses. This brings the mix of bothraated and manual responses
together to allow operations personnel to changeesfies easily.

A graphical overview of the DMA is shown is showmthe next page.
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INNOVATIVE ENERGY SOLUTIONS

DMA Core

The DMA Core provides all the base functionalitguized for all dispatch messaging automation systemhe core components
are comprised of:

IESO Supplied MX API
MX Connection
Message Processing
Dispatch Logic
External Interfaces
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These are explained further in the following sewio

IESO Supplied API

The IESO Supplied API that is designed to alloweascto the Automated Dispatching System (ADS)zeatiliby the IESO. The
following is a definition of the Automated Dispaich System (ADS) as per the California ISO.

The Automated Dispatching System (ADS) is a mesgpgystem that replaces the manual, telephone lmasttbd of dispatching
Imbalance Energy in the Real Time Market. ADS ld&hes clear and unambiguous dispatch instrucfiam the IESO to SCs
and/or resources. It is designed to accompliskltirand transparent dispatch, logging, archival mideval of information

The ADS system has provided query functionalitgltow users to view historical information suchdispatches and dispatch oper-
ating targets (DOT's). The new Query Tool desatibethis document is an improvement over the mewviquery functionality in
ADS. Unlike the previous functionality which ord§lowed views of dispatch information on a batchHaych basis, the new Query
Tool allows the user to view all historical datahim a user-specified date range. The resuln®ee useful query functionality.

M X Connection

The MX Connection is the core component of the DAt maintains reliable communications with the @ESxchange Server. It
provides the layer of functionality which monitdhe connection status of the API and connectspdisects, and reconnects when
necessary to maintain a connection. It also pewvitie necessary capability to send and receiveages.

M essage Processing

The Message Processing component of the DMA tdkexaming messages and validates and then irgésphe intent. For exam-
ple, one item it checks is the configured resoliigs) to determine whether or not the messagepgebed and/or should be filtered
out. After successful validation, it determinesvitbe message should be treated; passed on orydioggied.
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Dispatch Logic

After messages have been processed, those whiditameeovide responses to the IESO, or need toagsrameters to other
components will go through the Dispatch Logic comgrat. The Dispatch Logic determines whether orangéarticular dispatch
instruction should be replied to. Essentially,didipatch instructions the IESO issues must beeébcepted or rejected.

The logic varies as per customer requirements; emthe logic can be as simple as to accept dHuasons for the specified re-
source. It can be somewhat more complex and addadeother conditions and checks prior to beingepted. A simple example is
where an external system is used to toggle a paeamentrolling the ability to accept or reject miéssages. This can be used by a
simple HMI for operators to indicate to rejectraktssages at times when operations are unable folaith dispatch messages.

External Interfaces

The External Interfaces component essentially essamrmanner in which to supply current operatingpaters to other devices/
systems. There is a significant amount of opegatadues that are exposed for other systems asawskveral diagnostic counters/
timers.

Control System Interface

The Control System Interface is developed as argeimterface for providing control systems disgattata and alarms. For most
systems it is facilitated using OPC which is anrogata communications standards for process cosystéms. As explained by
the OPC FoundationOPC is open connectivity in industrial automation and the enterprise systems that support industry. Interop-
erability is assured through the creation and maintenance of open standards specifications. There are currently seven standards
specifications completed or in devel opment.”

OPC is an open standard that is supported by desadtevare vendors for each and likely every preaamtrol system. This is why
this method was chosen. Proven implementatiorts @RC for the DMA have been installed using thiadty utilities. Other prod-
ucts and interfaces may be designed based on sihencer’'s requirements.

Client Interface

The Client Interface components provide the capighd extend the status and interaction of the DMAegards to managing dis-
patch instructions with the IESO to a Dispatch Meggsg Interface (DMI) application.

Alarming/Paging/Email
Alarming can be provided on configuration for argsconditions such as:

* New Energy Dispatch Amount
¢ Operating Reserve Activation (ORA)
e General Alarm

These alarms are facilitated through digital owgmannected to the host computer running the DMAthe time of writing, the
DMA supports I/O via the National Instruments Fi€ldint Remote 1/O.

Paging is added for the above conditions as wehequires the addition of the paging module aockas to a paging terminal via
telephone dial up (using TAP protocol).

Similar to paging, email can be achieved for thevalconditions. Simple text messaging (like tadell phones) can normally be
performed using email. Use of email requires thdAChave access to an SMTP server.
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L ogging

The DMA makes extensive use of logging. The regaptementations use an industry standard ODBC ection to a database to
provide the logging. The database commonly irsddibr use as the DMA data store is MSDE, which dsstributable version of
Microsoft SQL server. For the most part the dadalfarmat and data manipulation is performed fergarpose of the DMA and its
utilities. Unless stated otherwise, data orgaiopatay change at any time.

Time Series Reporting

Time Series Reporting is the ability to custom nggnimternal data and reformat it for presentataother applications. This is
customer specific and may require adaptation fptiegtion requirements. In a simple format, théada extracted and formatted to
be presented in an Excel spreadsheet.

Dispatch Messaging I nterface

The Dispatch Messaging Interface is a general fame@mote modules that provide users addition@&rfaces to view, monitor,
and in some cases control how the DMA is currenigrating. These DMA Client applications can be@n computers throughout
a site to give various personnel the informaticgytheed to operate or understand why operatiorns performed actions in re-
sponse to a dispatch.

One simple form of a DMA Client is the DMA Monit¢or DMAMon) application that provides the followirigformation:

* Recent dispatch amounts

* New dispatch indications

* Latest dispatch instructions/status

* |ESO Heartbeat (as reported from the DMA)

* DMA Heartbeat

¢ Clearing of local alarms

* DMA/IESO Message Exchange status and diagnostics

* Configurable for representing only specific resesrc
Resource specific highlighting

Other forms of the DMA can provide operators thiitgtio control the logic of the DMA and/or evemgvide manual intervention
for some types of dispatches.

This can be of great benefit without increasingttaéfic between the site and the IESO. As theOEfRly provides a single frame
relay connection, congesting this connection canltén excessive disconnects and even lost diepagtructions. DMA Clients
retrieve their data from the DMA and therefore oalgingle connection from the DMA to the IESO iguieed.




