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Quality Assurance Commitment

ETAP is Verified and Validated (V&V) against field results, real system measurements, established programs, and hand calculations to ensure its technical accuracy.
Each release of ETAP undergoes a complete V&V process using thousands of test cases for each and every calculation module. ETAP Quality Assurance program is
specifically dedicated to meeting the requirements of:

1ISO 9001:2000 10 CFR 21 ASME NQA-1 CAN/CSA-Q396.1.2
10 CFR 50 Appendix B ANSI/ASME N45.2 ANSI/IEEE 730.1 ANSI N45.22
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ETAP Enterprise Suite provides one solution to your power system

design, analysis, and operation needs. ETAP offers a comprehensive
suite of analysis modules that can be configured to suit your specific
needs. This modular approach allows you to purchase only the
modules you need. Dynamics
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Real-Time

Power, Precision, Performance

Power Monitoring
Energy Management
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Substation Automation
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Intelligent Power Management
System for Operators, Managers,
& Engineers

ETAP Real-Time extends the traditional data acquisition
systems to an intelligent and power management solution
for operators, dispatchers, engineers, and decision
makers. Its modular applications can be tailored to fit

the needs of each company, from small to large power
systems. Industrial facilities, transmission, and distribution
companies, generation owners, and vertically integrated
utilities can all benefit from the features and functionality of
ETAP Real-Time.

ETAP’s robust and proven analysis algorithms combined
with portable and flexible foundation provides a highly
available real-time system, comprehensive modeling
environment, operator-friendly user interface, and state-of
the-art energy management applications.

Enterprise Power Management Solution
That Expands With Your Needs
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ETAP Enterprise Solution for real-time power management systems is a fully integrated suite of software products that provides
intelligent power monitoring, energy management, system optimization and automation, and real-time prediction applications.
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Power System Monitoring & Simulation (PSMS) applications allow operators, engineers, and managers to make better and more
informed decisions in the critical aspects of their business.

Energy Management System (EMS) applications are designed to reduce energy consumption, increase electrical system
reliability, improve equipment utilization, predict system performance as well as optimize energy usage.

Advanced Monitoring

Advanced Monitoring provides intuitive, intelligent, and integrated real-time monitoring via a state-of-the-art interface.

Energy Accountlng
Energy Accounting provides detailed energy consumption and cost analysis. Reports are generated based on energy
tariffs and electrical power market exchange information.

Real-Time Simulation

Real-Time Simulation is a powerful set of analytical modules that allows the prediction of system behavior in response
to operator actions and events using real-time and archived data.

Event Playback
Event Playback is especially useful for root cause and effect investigations, improvement of system operations,
exploration of alternative actions, and replay of What If scenarios.

Load Forecasting
Load Forecasting reliably predicts and trends system loading based on algorithms that adaptively correlate multiple
input variables such as weather conditions as part of an accurate load forecast.
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Automatic Generation Control
Automatic Generation Control is a multi-area supervisory control that utilizes real-time data to regulate generation levels
in order to maintain system frequency and power exchanges with neighboring areas at scheduled values.

Economic Dispatch

Economic Dispatch allocates changing generation demand of a power system amongst controllable generator units to
achieve optimum area economy.

Supervisory Control

Supervisory Control performs steady-state real-time optimization allowing energy consumers to automate the operation
of their power system, reduce system losses, and reduce peak load consumption. Energy producers can improve
power exchange and maximize security.

Interchange Scheduling
Interchange Scheduling manages electrical transaction schedules and dispatches tradings that results from market
activities related to the buying and selling of energy.

Reserve Management
Reserve Management continuously monitors system operating capacity and dynamically calculates the system
generation versus load forecast balance to ensure protection against contingency losses.
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Load Shedding

Substation Automation
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Intelligent
Load
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Intelligent Load Shedding (ILS) is the smartest and fastest proven method of its kind on the market. ILS provides optimal,
fast load shedding based on actual operating condition of the system including type and location of the disturbances. ILS
dynamically determines the best load shedding priority in a fraction of a second.

Load Preservation
Load Preservation first calculates the minimum required power to be shed for each subsystem and accordingly selects
the optimal combination of loads that will satisfy the requirements.

Load Restoration
Load Restoration monitors system operating conditions after a load shedding event and restores loads while maintaining
system stability and reliability.

Load Shedding Validation

Load Shedding Validation evaluates and confirms load shedding decisions in real-time mode. ILS integrates with the
ETAP Transient Stability Analysis module to simulate and verify the load shedding requirements and recommendations
before system commissioning.

The most intelligent load preservation
system available, hands down.
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Intelligent
Substation

Automation Management

Intelligent Substation (iSub) is a state-of-the-art management application packaged as a focused product for substation
automation. iSub provides protection, control, automation, monitoring, and communication capabilities as a part of a
comprehensive substation solution.

Substation Automation
Substation Automation utilizes intelligent analysis processes to dynamically manage the monitored data for substation
level and central system evaluation.

Switching Management

Switching Management allows the dispatcher to build, simulate, and verify a complete switching program using a fully
graphical user interface and execute the approved switching programs in one step while maintaining compliance with
safety and security procedures.

Load Management
Load Management evaluates and implements energy-reducing strategies such as peak load shifting, load start
inhibition, and shedding of non-critical loads to reduce energy cost.

il ]

I Thka

Automate & Optimize
Your Substation Operations




Enterprise Solution Operations

The ability to seamlessly integrate process information with electrical system constraints is essential
to a reliable operation. Virtual testing of operator actions (predicting system response) prior to
implementation can reveal potential problems, hence reducing human errors and the risk of
service interruptions. ETAP assists operators in making informed and logical decisions to reduce

operating costs and improve system reliability.

ETAP Power System Enterprise Solution can maximize the entire production process, reduce losses, and increase profits
through continuous monitoring, simulation, and optimization of the system.

Maintenance

Real-time maintenance alerts and assessments of system
components insures just-in-time predictive maintenance of
critical plant equipment. Mean-time-to-repair and mean-time-
to-failure rates are calculated to evaluate the network and
equipment online reliability indices. This translates into cost
reduction and prevention of expensive unplanned shutdowns.

ot A . .
& . Engineering
= \, As the world leader in power system engineering
el T = analysis tools, ETAP integrates with data acquisition
.;}' devices to provide actual system operating condition
e
for the purpose of real-time simulation. ETAP takes the
guesswork out of system analysis.

Financial
i

.. ETAP interfaces with existing accounting and billing
" D systems to provide up to the minute energy usage and fuel
TN .# cost information while providing recommendation and
Enterprise Resource Planning - > iy : prediction scenarios to minimize peak power consumption

{ (ERP) t ETAP timi and eliminate tariff penalties.
] system, optimizes
the exchange of information

As a component of the

between diverse tiers of an Planning

System planners can improve performance of production scheduling thus
increasing the system capacity using adaptive planning tools provided by ETAP’s
trending and prediction functions.

organization while channeling

~ - domain sensitive information.
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Load Restoration

Restart Inhibition

Load )
Logical Load Sequencer

Restoration

Load Restoration Priority

Load Shedding Validation

Load
Shedding

Validation

Confirm Load Shedding Actions
Simulate ILS Recommendations
Integrated Stability Knowledge Base

Intelligent Restoration

The Load Restoration application minimizes the duration of an outage following a disturbance by automatically restoring power

to the available portions of the system while maintaining fault isolation without exceeding the capacities of alternate power
sources and routes.

Restoration qualification feature evaluates the ability to restore loads by monitoring and comparing the following parameters:

System frequency
Available spinning reserve
Starting voltages

Operating voltages
User-defined logic
Alternate source detection
System configuration status

Interlock & switching sequence logics

Operator notification and acknowledgement provides the means
that allow the dispatcher to restart the loads. Armed with Switching

Management, loads can be restarted step-by-step or in one action.

Where the restarting is determined to be invalid or unsafe, ETAP
automatically inhibits the restart and provides the system operator
with an indication that the load cannot be started.
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Minimize System Maintenance

A key feature of ILS is the ability to update and
customize the load shedding logic without performing
any PLC re-programming. Changing load priorities,
adding / removing loads from the system, and
optimizing logic are some examples of actions that do
not require reprogramming of the PLC.

Simulate ILS

With the simulator, ILS recommendations can be tested and
analyzed before taking the system online. Steady-state and
transient conditions can be simulated to analyze ILS system
response.

The following conditions and triggers can be simulated:

e | oss of generation

e Under-frequency

e Mechanical failures

e Steam pressure decay

e Other conditions leading to load shed

Steady-state and dynamic system response can be
confirmed and analyzed using ETAP simulation capabilities
such as Load Flow and Transient Stability. The ILS simulator
utilizes both simulated and real-time operating data. It

is the perfect tool for predicting the system response

and load shedding actions for What If scenarios or upon
modifications to the existing load shedding schemes, load
additions, and interlock modifications. After ILS logic is
approved with the appropriate access level, the controller
can easily update the server without taking the system
online or interrupting server operation.

-
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Intelligent Substation

Substation Automation

Flexible Automation

Substati
Automaﬂ%‘:‘ Programmable Logic Editor

Online Control
suUB

fnteﬂfgqnt \8 iSub technology picks up where other substation automation solutions fall short. ETAP's intelligent analysis processes are
Substation J ; utilized to manage the collected data for the purpose of system monitoring, evaluation, and automation. The embedded
Automation Management . . . . . . ) o .
Programmable Logic Editor provides a user-friendly interface to create almost any substation automation application. iSub
collects data from digital devices in the substation, regardless of device protocol or data format.

iSub is an integrated substation for new and retrofit installation powered by ETAP. iSub provides protection, control, automation, Automation App”cations Features
monitoring, and communication capabilities as a part of a comprehensive substation solution. ) o ) ) ) .
e Automatic Voltage Control e Predictive maintenance through analysis of operating conditions
iSub is the brain of the substation that interfaces with its peers to adapt and respond to dynamically changing system « Synchronism « Sophisticated built-in control & protection algorithms
conditions. Since iSub is built on the ETAP platform, it can seamlessly interface with ETAP. This built-in expansion capability Tap Position Monitori Enables int . £ orotecti ;
[ ] [ ]
allows you to utilize the advanced capabilities of ETAP as a distributed control system for electrical power systems with all the ap rosttion Montoring nables integration of protection systems
ETAP Real-Time software functionalities. * Load & Bus Transfer ¢ Provides remote data retrieval & setting capability
e Load Curtailment e Common database
Features Benefits « Capacitor Control Algorithm » Web-enabled design
* Automatic supervision of interlocks * Minimizes outages * Substation Maintenance Mode
e Graphical presentations of safety procedures ¢ Reduces operating & maintenance costs * Sequence of Event Recorder
: Planni Engi i Operati
* Local & global alarm & warnings * Enhance information management * Fault Detection anning = i
e Detect fault location - useful for distribution systems e Improve productivity o - -
e Equipment diagnostics ¢ |Improve asset management be‘B I-F
¢ Intelligent interlocking system -
e Diagnostics of disturbances
1 il =
e Automation with supervisory & advisory control .'.'h. i [==]
it = — = —r
* Substation control via operator = — Y '| - rlu :g t r oy
i Fil 7% f : .
e Enforce complex logic for device protection & coordination o —— i| 8l tdlaanlle 4 @ quteps T
s 4 Protection, Control, . 448 L IR 1 1 - Mt o
B le Logic Edi ith onli ili i . . . , : B ] . " ] s |
* Programmable Logic Editor with online compiling & execution Automatlon, Monltormg, : ._ : - R 1 . 1 H\
--..'?g R & Communication = §mE . w
R == RELT
Wd.ine b ] | e
mlmom. )
-l 'm
45 - =




Switching Management

Switching Sequence Management
Switching Safety & Security Procedures
Interlock Logic Evaluator

Switching Plan Validation

Switching Management allows the dispatcher to build a complete switching program using a graphical user interface and
execute the switching plan all in one step. The switching sequence contains a list of switching devices and time of execution
for circuit breakers, load disconnects, and ground disconnects. Before any switching sequence is executed, the application
verifies whether the sequence is compliant with safety switching procedures and requests confirmation during execution of
each step before proceeding to the next step in order to avoid inadvertent switching.

Switching plan may be configured for automatic transfer of bus loads on double-ended bus configurations thus replacing
the step-by-step method of switching for double-ended bus configurations that require manual bus load transfer. Switching
sequences can be ranked based on de-energized time, non-delivered energy, and the order of switching allowing easy
comparison between different variations of the plan.

Features

e User-friendly switching plan builder

Point & click selection of switching device from the one-line diagrams

Graphical display of selected switching devices

Multi-level switching request approval

Assignment of user-definable & interlock logic per each switching device

Checking of selected switching plans against forbidden or potentially hazardous actions

Unlimited switching plans each with an unlimited number of switching actions

Switching order reports include switching mode, start / stop time, & nature of work

Simulate & evaluate switching plans in all states prior to execution
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Load Management

Demand-Side Management

Load

Management] Time-of-Use Load Shifting

Intelligent Load Management

Demand-Side Management

Demand-Side Management (DSM) produces a more

reliable and economical operation, while maintaining the
power system’s operational integrity. Evaluate efficiency and
determine where energy-reducing strategies such as moving
on-peak usage into off-peak periods or shifting from one rate
schedule to another could help to improve the bottom line.

DSM identifies costly variations in electrical load profiles by
determining if and when peak demand usage occurs in a
facility. Since demand can often vary hourly, daily, or monthly,
specific utility surcharges can be reduced or eliminated by
pinpointing the source and length of the peak demand usage.

DSM can be configured to shed non-critical loads during
situations where peak electrical demand threatens to increase
your electrical bill and reduce the operating profit of your
facility.

-
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Intelligent Load Management

Intelligent Load Management (ILM) assists in implementing
control strategies to avoid situations where an unforeseen
peak demand period might “ratchet” into an expensive
electrical surcharge for the balance of the month. ILM
automatically performs an orderly cycle-down of the
system during electrical disturbances in order to prevent
costly material losses as well as reducing unsafe operating
situations.

Benefits

¢ Reduce energy costs

e Reduce peak MWh costs

e Reduce Mvar & power factor penalties
e Improve system operation & stability

* Increase equipment life

e |ncrease system capacity

e Shared decision making process

Time (Hours)

Time-of-Use Load Shifting

Time {Hours)
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System Architecture

Robust, Modular, Open

ETAP Real-Time employs an open and extremely flexible architecture that allows seamless communication with almost any data

acquisition system, while providing a hardware-independent platform.

Features

e Seamless integration

¢ Robust client / server architecture

e Multi-redundant system

e Scalable modular design

e OPC interface

e ODBC /SQL compliant database

e Enterprise-wide access

e Microsoft® Windows® platform

e Multi-tiered user access management
e |SO 9001 A3147 certified

e Hardware independent

Open Database

For the system topology, ETAP organizes and accesses its
database using the Open Database Connectivity (ODBC)
allowing the use of any database format for which an ODBC
driver is available, such as Microsoft® Access, Microsoft®
SQL Server, and Oracle®. ETAP users can integrate their
data into the ETAP database using commercially available
Database Management Systems (DBMS), or ETAP can
integrate its data into any existing database.

se g efap.com

User Access Management

ETAP relies on two tiers of user access control to provide
program security. The first level is provided by the operating
system under which ETAP is running. The second level of
access control is provided by assigning multiple access
level permissions to an authorized user.

Protocols

There is a wide variety of network adapters available to
support networking of applications. ETAP supports all
standard network protocols including MMS, ModBus, DNP,
IEC61850, IEC60870, ICCP, NetBeui, T103, NetDDE, UCA,
IPX/SPX, and TCP/IP via OPC (OLE for Process Control)
interface. OPC Server provides a standard communication
interface to any OPC client without the need for direct
interface with the device native protocols.

Event Logging

Data acquired from the monitoring equipment is recorded
to provide an event log of all activities in the system.

The event log provides a complete history of the power
system’s operation when played back. Important facts such
as sequence of equipment operation and maintenance
records can be easily retrieved. History can be tabulated

or viewed graphically on an hourly, daily, monthly, or yearly
basis. Detailed, continuous data can be displayed with time
increments down to the nearest millisecond. Events can be
browsed and printed on-demand.

Client-Server Configuration

Extremely Flexible Architecture with
Seamless Communication

Developed for Microsoft® Windows®, the ETAP Real-Time Server is a true multi-client-server configuration. The ETAP Real-Time
Server is a central processing unit that manages the communication between the system and ETAP consoles. Data is collected
by the Real-Time Server from intelligent electronic devices and data acquisition systems.

ETAP Consoles display system data, alarms, warnings, and other pertinent system information while providing access to
archive data for historical analysis. Simulation can be conducted from each console to predict system behavior. Additionally,
consoles can be configured for dedicated tasks such as generator control and system automation.

High Availability

System availability is crucial to the reliable operation of a power management system. In addition to hardware redundancy and failsafe
software features, ETAP Real-Time offers redundant client-server setup. Two levels of system redundancy are offered:

Failed Achive Standby Standby
server Server Sarver Server
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Centralized Redundant Scheme: Server Failure

Centralized Redundancy

Centralized redundant architecture employs an active
server with multiple standby servers. Upon failure of the
primary active server, a standby server is promoted to
the active state allowing for a seamless failover scheme.
Should the failed server recover, the newly promoted
active server remains as the primary system server.

Distributed Redundancy

Distributed redundant architecture is similar to that of
the centralized redundant scheme with the additional
capability to independently manage multiple systems.
This scheme supports communication loss as well

as physical isolation of multiple sites resulting in
islanded systems. In such cases, a standby server

at each location will automatically be promoted to an
active state and resume managing its local system
independently. After reestablishing the connection
between the multiple sites, the system is returned back
to the normal state with one active server resuming the
management of the multiple sites.

Standby Active Sta Active
Sarve Sarver Se Sarver
- i 2
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Distributed Redundant Scheme: Communication Failure
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System Integration

Knowledge, Experience, Quality

ETAP integrators provide turnkey solutions to tie your existing data acquisition system and metering equipment to ETAP Real-
Time applications.

Integration Services

e Integration strategy

e System modeling & development

e Architecture & technology consulting
¢ Technology pre-study & piloting

e Enterprise systems connectivity

e Metering hardware evaluation

e Monitoring & control system design
e Factory Acceptance Testing (FAT)
e Site Acceptance Testing (SAT)

e Visibility studies & system analysis

e Tag database interface implementation

e | ogic controller programming
e ETAP engineering certification
e Qperator training

e Hardware installation

Training Services

Hands-on workshops provide the skills, knowledge,

and techniques necessary to become proficient in
setup, installation, operation, and maintenance of ETAP
Real-Time. The purpose of a workshop is to develop a
thorough understanding of ETAP Real-Time applications
and the integration process. The workshops are tailored
for operators, electrical engineers, and managers who
are engaged or interested in power system monitoring,
simulation, control, and management.

¢ Project management

e Technical support

A certified training program is also offered to system
integrators including a comprehensive training on the use of
ETAP software products as well as instructions to integrate
the system with third party products.

Providing Solutions

The power and versatility of ETAP combined with the vast knowledge and experience of ETAP
Solution Providers orchestrates the system integration process while guaranteeing a successful

etap‘ implementation of your system automation project.

Phiakiag Power ETAP’s modular design makes for an easy implementation, allowing for a hassle-free upgrade

SOLUTION FHRVINER path. It starts with the system model of your electric network. Next, the ETAP Real-Time server is
installed to access online equipment status and metered data. Then, bring your power system to life and capture the benefits
of ETAP’s intelligent monitoring, real-time simulator, and event playback capabilities. Add optimization and control capabilities
and harness the power of ETAP Real-Time through the use of advanced features, such as Energy Management System and
Intelligent Load Shedding applications.

“Bring Your Power
System To Life”

& Operation Technology, Inc.
The Developers of ETAP

Operation Technology, Inc. (OTI) is the designer and developer

of ETAP, the most comprehensive analysis platform for electrical
power systems worldwide. With more than 50,000 licenses in over
100 countries, ETAP is used in all stages of the power process,
from power generation, to transmission and distribution, to
utilization. ETAP is used at more than 88% of nuclear generation
plants in the U.S. and is the only high-impact electrical engineering
software to comply with widely accepted and firmly established
quality standards and regulations.

Our mission is to provide state-of-the-art products
and superior engineering services by combining
cutting-edge technologies with the highest standard
in quality to achieve overall customer satisfaction.
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