Cut and Paste of IECSA Business Objectives with indented Supporting Functions

Consumer Services Domain
Automatic meter reading (AMR)

 

Permit company to improve the billing process, make it more cost

effective, faster, more comfortable to the clients, reduce

probability of error in the reading process and the estimations in

the billing

 

To eliminate problems related to reading meters in difficult or

dangerous locations (or in most locations) and can also help to

reduce utility company operating costs

 

Meter Data Management Agent (MDMA) reads meters with handheld/mobile

technologies

 

 

permit company to improve the billing process, make it more cost

effective, more comfortable to the clients, reduce probability of

error in the reading

To reduce utility company operating

It also permits to stream line the settlement system, making it faster

and more transparent

 

MDMA reads industrial and/or commercial meters with fixed AMR

technology

 

 

 

permit to stream line the settlement system, making it faster and more

It permit customers to know accurately their load profile, helping then

to select the most suited tariff

It permit DisCos and TransCos to perform energy and power balances

to use for billing purposes, planning

To reduce risk when signing settlements to both parties (now the load

profile is more certain)

 

MDMA provides individual and aggregated meter readings to market

settlements, DisCos, and/or TransCos

 

 

permit to make more transparent the billing

It permit customers to know accurately their load profile, helping then

to select the most suited tariff

In market where small customer chose Energy provider it helps to

reduce risk when signing settlements (now the load profile is more

certain)

 

MDMA or DisCo provides individual energy usage and billing to customers

 

 

Allow clients a better control of their energy costs

Eliminate the reading process and its costs

And reduce working capital of the energy provider

 

Prepay metering

 

 

use the economies and cost reductions that bring the common (or

shared) use of one metering system with other services (water

telephone, etc)

 

Non-electric metering -- subcontracted submetering for non-electric utilities --

 

 

provide customers options of disaggregation of their bills allowing

them to distribute the energy cost properly among their users

 

Sub-metering -- customer bill disaggregation and rental space allocations

 

Prevent customer emergencies, faults, etc by notifying them when they

face no-normal raises in their loads (possible fail)

Estimate load profile of unknown loads by aggregate estimation

 

Non-intrusive load monitoring -- deducing load contributions by monitoring

aggregate consumption changes

 

Narrow down location of broken/misoperating power system

Infrastructure

Outage detection

 

Customer Management

 

Provide ESP/DisCo with necessary tamper protection

Load profile

And other basic customer management services

 

ESP interfaces with customers to provide tamper 

detection, load profiles, etc. services to DisCos

  

ESP provides connect, disconnect, energy usage and

billing information, etc. to customers

 

Permit to stream line the settlement system, making it faster and more

It permit customers to know accurately their load profile, helping then

to select the most suited tariff

It permit DisCos and TransCos to perform energy and power balances

to use for billing purposes, planning

To reduce risk when signing settlements to both parties (now the load

profile is more certain)

 

ESP provides DisCo with information for updating

relevant databases

 

Permit to shorten the out time due to faults in the distribution networks

Allowing the distribution companies to better use their repair crews

and minimize the down time for customers (without increasing the

level of redundancy of the distribution systems)

 

Customer trouble call management

 

permit to inform the company about a trouble with a customer in

order to start working on solve that

 

Customer reports trouble and trouble ticket is generated

 

obtain all the data about the fault to solve it as fast as possible

 

Trouble ticket is used by outage management function

  

keep updated the outage statistics to compute quality indexes, pay

fines or compensate (if the regulatory scheme consider that)., plan network

improvements

 

Trouble ticket is used for statistical analysis

 

Real-time Pricing (RTP)

 

To create a two-way communication channel that sends information to

the customers to allow them to plan and modify their load and generation in response to

price signals in "real-time" (operational timeframe which can range from

seconds to days ahead), and to provide real-time information about the

behavior of the customer in response to the price

This service shall not be limited to energy

Other services such as voltage regulation (reactive power),

contributions to frequency regulation, and contribution to reserves can also

be part of this protocol, once again both for purposes of conveying to the

customer what is desired and at what price, and to measure and record

what the customer is providing to the system

 

ESP issues updated RTP schedules for subscribing

customers

 

ESP receives base RTP schedule from Market Operations

 

ESP calculates customer-specific RTP schedules

 

ESP multicasts RTP schedules to customers

 

ESP RTP calculation engine/database

Customer user interface

Customer EMS

 

Customer EMS manages energy usage based on RTP

 

Customer EMS determines optimal mix of current load,

deferred load, and DR generation, based on RTP schedule

 

Customer EMS implements load and DR management

 

 

Load management

 

 

Permit companies make a better use of their installed capacity by

reducing the system peak

Make the system more secure and more responsive to contingencies

 

Allow company to reduce load and in that way the installed capacity

required making the system safer under contingencies

 

ESP applies direct load control measures - residential

 

Applies/requests direct load control (cycle water heaters,

air conditioners, and other loads)

 

Curtails customer loads

 

Interrupts customer loads

 

Sheds customer loads (under frequency / under voltage)

 

Requests load-reducing volt/var control

 

 

permit devices to request limited amout of power for

emergency/housekeeping functionality without fee or billing agreement in

place

 

Permissive power provision -- devices can request a limit

of power. This would allow an emegency device to use power while other

loads might not. Scheduled and load limited. Authenticated level control

 

Building/Home Energy Management Services

 

ESP monitors building security systems (illegal entry,

environmental alarms, health care signals, etc.) - no remote control

 

 

 

provide energy management expertise and supervision to customer
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purchased energy management equipment

 

Customer EMS manages building environment, based on

preset parameters (security settings, temperature, appliances, lighting

management, etc.)

 

provide secure access to customer site through managed network

 

Customer status/control of building environment locally

and/or remotely by modifying parameters

 

provide dynamic optimization of customer energy cost through

interaction with power markets

 

Customer EMS bids into power market for dynamic load

profile

 

machine bidding for power consumption

 

buildings of same owner collaborate on load profile

 

negotiate for poor power quality events

 

provide dynamic access to premise revenue meter to guide facility

management

 

Customer EMS tracks billing

 

EMS receives bill to date

 

EMS receives pricing forecasts

 

EMS receives history data - minute by minute and events

 

provide remote access and monitoring to remote sites

 

Offsite premise management

 

Provide analysis and control of homes / businesses

/vacation property

 

Occupancy based heating and lighting controls

 

The building pf controller and the capacitor bank controller the

supplier who set the pf penalty rates and the building energy

management contractor and other local var controllers

 

dynamically adjust the power factor of the load in a building

 

Weather

 

provide access to real-time and historical weather data

 

Lightening and severe weather alert notification

 

Notification of emergency transient conditions

 

Weather to consumer

 

Provide day or multiday ahead weather forecasts, alerts

 

Provide dynamic/periodic

wind/solar/thermal/precipitation status for optimal control

 

gather weather information from customer owned sensors

 

Weather from consumer

 

Retrieve microclimate data from consumer controls --

outside air, solar, precipitation

 

Third party services

 

provide managed access to customer premise network for third party

contracting organizations

 

Contractor use of utility gateway and communications

 

Remote servicing of HVAC control

 

Power Quality

 

notify customer of supply system power quality conditions in real

time and provide information for coordination with facility equipment

 

Notify customer of current PQ information

 

Current harmonic content

 

PQ events

 

Improve customer process performance and productivity through

coordination with and knowledge of the power supply conditions

Coordinate with DA systems to achieve maximum power quality

levels possible within system constraintsprovide reporting

Evaluation

And billing functions for power quality and custom power contracts

 

Implement power quality contracts

 

coordinate the operation of power conditioning equipment and critical

loads with actual system power quality conditions

 

Coordinate with power conditioning equipment and

process equipment to improve performance

 

Background harmonic distortion, system voltage profiles, and

billing systems can influence the optimum configuration and

switching of power factor correction

Automatic overload detection and switching to avoid resonance

problems

 

power factor correction and harmonic filters

 

Status of the supply system can influence optimum operation of

power conditioning

Coordination during switching operations can prevent equipment

outages

 

UPS and power conditioning equipment

 

 

Monitoring of equipment response to disturbances can lead

 to real

time adjustments and power conditioning

Response to capacitor switching transients, voltage sags, momentary

interruptions, harmonic distortion levels can all be critical

 

Process equipment and machine controls

 

coordinate with customer systems to improve power quality being

supplied in real time (

capacitor switching to reduce harmonics, system reconfiguration to

improve voltage control

 

Improve power quality through data acquistion and

supervisory control

 

prioritize future maintenance and capital improvements based on

power quality and reliability levels

Prioritize system improvements based on reliability and

PQ levels being supplied to customers

 

Electric Vehicle / home co-gen

 

Provide a means for a consumer (Eg owner of electric vehicle)
To be billed for a "fill up" regardless of where in the electric grid he

"plugs in" for power

 

Billing a "consumption event" when consumer charges up

at another customers "pump" (charging station)

 

When consumer charges up at another customers "pump"

(charging station)

 

support the occasional use of an EV as an emergency generator or

power

Fuel cells could be a source of energy

It also could help to reduce peak power (an in this way reduce the

energy/power bills)

 

EV as generator: permit EV generator to emit power into

power grid

 

Permit EV generator to emit power into power grid

 

Energy efficiency monitoring

 

provide advanced analysis to customer sited sensor data to achieve

proactive maintenance and performance analysis

 

Appliance performance monitoring

 

Monitor and compute energy efficiency for applicances

and subsystems

 

Fault detection and diagnostics

 

Detect specific appliance signature and analyze for drift

or fault

 

Indoor Air Quality

 

support performance requirements for indoor air quality and facilitate

conflict resolution in disputes related to air quality in buildings

 

Monitoring of sensors

 

regulatory support / documentation of compliance

 

remote monitoring and alarming of measurements

 

ISP services to customer

 

sell excess communications capacity/dark fiber of DisCo to third

parties

 

Reselling of bandwidth to conventional communication

service providers (including telephone, TV, and ISP)

 

Third party Service Support

 

provide secure access to customer site through managed network

 

Homes security services - owner managed

 

provide reliable monitoring services for home health care

emergencies

 

Home health (patient monitoring / health emergency

alarm)

 

provide false alarm filtering and data validation of customer alarm

system

 

Alarm qualification

 

provide video gateway services for customer sited web cams

 

Remote video surveilence -- monitoring of home "web

cams"

 

provide for the annunciation and routing of alarm messages

 

home alarms -e.g. -water in basement

 

Transmission and Distribution Operations Support

Detect street light outages


Detecting light outages in street lights
 Narrow down location of broken/misoperating power system

Infrastructure

Downed Conductor / Power Outage region detection

Calculation of home R factor

 

Dynamically calculate the heating "R" factor of a home

Calculation of home R factor
DR Functions

 

Interconnection planning (months to years ahead for new

construction)

determine whether a proposed DR installation will likely provide the

required electrical power economically at the appropriate time without

detriment to the grid and to estimate the value of the proposed installation

to the grid


Distributed Resources (DR) owner plans (technically) for


DR devices
determine general limits for DR connections to the distributions

systems and to establish standards for system design to better

accommodate DR in the future


DisCo studies the impact of high levels of DR on


distribution system
Perform studies

To determine how to dispatch the DR


DisCo acquires DR base information (to provide ratings


and device models)
 

Determine what changes

If any

Must be made to the operation of the distribution system to

accommodate the DR and to determine the protective equipment

necessary and the settings for such equipment


DisCo analyzes DR interconnection to the power system
implement the DR installation and verify that it is functioning

according to specifications


Energy services provider installs and tests DR and DR


interconnection
provide oversight of DR installations to maintain a high level of

reliability and to ensure the compliance of DR owners with

interconnection agreements


RTO/ISO/DisCo certifies DR units

maintain adequate generation capacity during equipment outages

RTO/ISO/DisCo coordinate long term transmission and


generation maintenance
ensure that the DR owner has the access to cash to meet fiduciary

responsibilities


RTO/ISO/DisCo register and perform credit rating of DR


owners
Have metering used by DR certified and registered with the DisCo

RTO and ISO


RTO/ISODisCo register DR meters
Have metering used by DR certified and registered with the DisCo

RTO and ISO


RTO/ISODisCo register DR meters
Real-time interconnected DR management (micro EMS concept)

 

Follow normal daily load changes

Analyze load requirements

Forecast load requirements

Provide means for supplying replacement power following loss of

generation

Optimize system operation

 

DR operates in local power system only, with load

Following

 

Supervise DR generation

Control DR generation

Perform data transfers

Monitor power flows

 

DR operator’s SCADA monitors and controls aggregated

DR devices

 

Continuous monitoring (mini SCADA)

 

Periodic monitoring (download information periodically)

 

Provide/receive reactive power support

Provide reactive power coordination

Provide synchronizing control

Implement voltage regulation

Implement anti islanding protection

Monitor power flow

Coordinate protective functions

 

Local power system with DR interconnects with utility

power system

 

Monitor DR device status

Alarm processing

Data logging

Power flow forecasting

Monitor DR/grid interactions

Supervise generation

Perform data validation

Perform data acquisition

Handle communication failures

 

DisCo’s SCADA system monitors DR devices

 

 

Provide fault detection and protection coordination

Provide system reliability

Prevent islanding condition

 

DR protection devices react to system conditions

 

Direct Transfer Tripping

 

Disconnects local EPS from utility EPS without turning

off DR – intentional islanding

 

Optimize asset utilization

Monitor DR/grid interaction
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Manage DR power import/export

Provide voltage regulation

Manage DR dispatch

Allow for seamless DR/grid resynchronization

Implement black start

Monitor power quality

Power and ancillary services

Manage restoration protocol

Provide supervisory control on power interchange

Schedule transmission

Monitor reserves

Forecast and schedule resources

Schedule generation dispatch

Reconfigure system

 

DisCo manages microgrid with DR

 

Provide GPS time-stamped records of events

Provide record of system variables

Provide record of system settings

Provide record of system topology

Allow for data access to different organizations

Message processing and management

Data maintenance

 

All systems log significant events and store statistically

important data

 

Advanced Distribution Automation (ADA) with DR installed on

distribution system

Maintain the complete power system model to assure that the

automation system uses the appropriate system parameters during

operation


ADA system updates power system model and analyze


distribution operations

Update topology model


Update facilities model


Update load model


Update vicinity model


Analyze real-time operation conditions using distribution


power flow

Identify distribution system fault conditions and automatically restore

power

system performs fault location, fault isolation, and


power restoration
Identify distribution system fault conditions and manually restore

Power


Operators restore power manually
Identify distribution system fault conditions and automatically restore

Power


ADA system restores power using automation
Identify system conditions and reconfigure distribution system

optimally for the given the system conditions


ADA system reconfigures feeders to meet differing


Requirements
Identify system conditions and reconfigure distribution system

optimally for the given the system conditions


ADA system controls volt/var to meet criteria optimally
Identify the planned outages on the distribution system and connected

DR devices that are critical in serving loads


ADA system analyzes planned outage requests
Analyze system conditions and identify optimal switching sequences

ADA system creates and performs switching orders
Analyze system conditions and identify optimal switching sequences

to island the DR device


ADA system creates islands intentionally
Post operations

 

Manage meter readings and usage profile

Provide the means for sharing meter data

Maintain equipment

Meter Data Management Agents (MDMAs) retrieve DR


meter data

Infer statistically significant information such as end-user's load

demand profile

Statistical data on operational conditions are collected


and calculated
Compile and generate reports

Systems create reports
Collect data that might have an adverse impact on the environment

Environmental system collect environmental and pollution


statistics
DR equipment maintenance

 

Plan the performance and down times of the DR's

Identify times during a period to get optimal value of operating cost

DR maintenance staff collect statistics on DR operations


and all operating conditions
Reduce the number of un-scheduled outages


DR maintenance staff maintain DR equipment
Validate ratings, capacity

Interconnecting infrastructure to allow the DR's to participate in the

market operations

DR maintenance staff test DR equipment
Supervise DR generation

Control DR generation

Perform data transfers

Monitor power flow

RTO/ISO/DisCo SCADA system monitors DR
 

Market operations

 

To evaluate energy capture (wind systems) and availability

Maximize productivity and anticipate revenue potential from the

resource

DR owners analyze operational conditions: e.g. load


forecasts, weather conditions, energy prices, DR maintenance


requirements, DR capabilities and capacity, etc
Establish bilateral contracts ("long-term" or hourly) between

generation and loads to negotiate the price of energy

To agree on congestion rents between points-of-deelivery and pointsof-

receipt and to schedule transmission services

DR owners enter into bilateral energy contracts with


other Market Participants
 provide settlement data [

run time

down time, daily availability, start-up notification time, start-up cost

curves

generation value ($/hr), incremental operating costs ($), operating

limits, unit status (fixed, on-dispatch, on-control)] for determining

LBMP for transmission pricing for the next day (24 hrs) so that

market participants may lock in their day-ahead buy-sell prices and

avoid real-time volatility

DR owners submit Day-Ahead energy schedules to


RTO/ISO/DisCo
Provide voltage support

System regulation (balance)

Reliable operation and to lock in day-ahead buy-sell prices and avoid

real-time volatility


DR owners submit Day-Ahead bids for ancillary services:


reserve, regulation, frequency response, etc
account for "current-day" changes and enable real-time security

constrained dispatch based on bid energy costs and improved tracking of

system security

DR owners submit adjustments to real-time energy


schedules

Provide voltage support

System regulation (balance)

Reliable operation

DR owners submit real-time bids for ancillary services

Wind-related issues/functions/applications

 

 

Plan wind turbine-genertor output for the Day Ahead Market


Day Ahead Wind Prediction from Metorlogical Sources
Plan wind turbine-genertor output for the Hourly Market


Real Time Wind Prediction from Metorlogical Sources
Dispersed Storage (functions unique to this form of DR)

 

store energy when it is at its lowest cost and when it has least

possibility to be detrimental to the power system


DR owners store energy from the power system
sell energy at a favorable price when capacity is needed and to

provide T&D grid support


DR owners discharge stored energy into the system
reclaim stored energy to meet local or regional power demand with

competitively-priced energy and to support the distribution or transmission

system

RTO/ISO/DisCo dispatches storage to meet power


demand
utilize stored energy in combination with other DR to supply power

to a group of end users separated from bulk power supply (either

intentionally as in the case of microgrids or unintentionally due to

equipment outage)


RTO/ISO/DisCo dispatches storage to support intentional


Islanding
utilize the stored energy to support the system voltage during short to

medium duration disturbances to enable critical customers to continue

operations


DR owners provide fast voltage sag correction

 

Non-grid connected generation (monitoring for safety)

 

Follow normal daily load changes

Analyze load requirements

Forecast load requirements

Provide means for supplying replacement power following loss of

generation

Optimize system operation


DR owners collect DR operational information
DSM (Demand Side Management)

 

 

Optimize asset utilization by pricing Industrial loads higher than

normal during peak hours inorder to compensate for more

expensive generation utilised at those times

Regulating consumer and industrial loads in greater constrined regions

to be able to transfer power more efficiently

 

DR owner initiated

Utility initiated

 

Residential generation devices

 

Provide electrical power to residence while remaining in parallel with

ESP
 

Distribution Operations Domain

 

Long term distribution planning (1 year to 5 years)

 

Develop strategic development alternatives for the distribution utility

coordinated with the expansion alternatives of regional

transmission systems and realistically possible market environment

Providing reliable service with self-healing distribution system

Standard power quality and competitive rates
Determine the demand and consumption of electricity by areas with a

given resolution

Defining reasonable ranges of demand and consumption trends and

distributed resources contribution


Distribution planners forecast loads for the long term by


area
Plan new T/D substations

Distribution circuits

Transformers

Distributed generation

New feeder boundaries

Var compensation means

Sectionalizing switches

Etc


Distribution planners plan distribution upgrades and


additions in accordance with the long-term transmission plan (using


planning simulation and optimization software)

New T/D substations
New distribution circuits/conductors

New distribution transformers

New distributed generation, including distributed

resources impact studies

DisCo plans utility-owned DR to meet reliability and

power quality targets

DisCo acquires DR base information (to provide ratings

and device models)
DisCo analyzes DR interconnection to the power system
New circuit boundaries
New circuit boundaries

New capacitor allocation

include distribution automation in the standard procedures of

planning and procurement in conjunction with the long-term plans of

distribution system development in order to benefit from distribution

automation in the most efficient way


Distribution planners plan distribution automation

SCADA


DA functions


Fault Location
Outage statistics calculations

Volt/Var control

Planned outage management

Feeder reconfiguration

Cold load pickup

Dynamic limit calculations

Feeder paralleling

Integration with EMS/MOS

Equipment monitoring and diagnostics

include in the planning process the possible alternative conditions of

the T&D interfaces and select the most efficient combination of

distribution facility upgrades and contractual obligations between D&T


Distribution planners prepare long-term contracts with


transmission companies covering mutual obligations for the T&D


interfaces, operation coordination, and information exchange
include in the planning process the possible alternative conditions of

the D&DR interfaces and select the most efficient combination of

distribution facility upgrades and contractual obligations between D&DR


Distribution planners prepare long-term contracts with


generators connected to distribution
Include in the planning process the possible alternative conditions of

the DisCO&Customer interfaces and relationships and select the

most efficient combination of distribution facility upgrades and

contractual obligations between DisCO and major customers

regarding load management

Reliability

Power quality

Var compensation

Etc


Distribution planners prepare long-term contract with


customers regarding service reliability and power quality
prepare the system models of the future for the information support of

the planned distribution operation processes


Distribution planners generate requirements for


information support of distribution domain activities
populate the future distribution model based on planning decisions

Distribution planners update the future layers of relevant


Databases
Short-term distribution planning (1 week to 1 year)

 

Update circuit boundaries

Switch placement

Capacitor placement

No-load tap positions

Phase load allocation

Controller and DA application settings

Contracts with other parties

Conduct DER impact studies

Issue permits for constructions

Prepare maintenance plans

And update databases
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Providing reliable service with self-healing distribution system

Standard power quality and competitive rates

update the demand and consumption forecast based on the latest

available information


Short-term load forecast

Load forecast for existing nodal loads

Forecast of allocation and amount of new loads

Forecast/scheduling of distributed resources
Enhance reliability

Power quality

Utilization of distribution facilities

And operational efficiency based on the latest load and facility data by

adjusting the operating parameters not controllable in real time


Update of circuit boundaries
Enhance reliability

Power quality

Utilization of distribution facilities

And operational efficiency based on the latest load and facility data by

adjusting the operating parameters not controllable in real time


Update of switch placement

Enhance reliability

Power quality

Utilization of distribution facilities

And operational efficiency based on the latest load and facility data by

adjusting the operating parameters not controllable in real time


Update of capacitor placement and sizing
Enhance reliability

Power quality

Utilization of distribution facilities

And operational efficiency based on the latest load and facility data by

adjusting the operating parameters not controllable in real time


Update of no-load tap positions
Enhance reliability

Power quality

Utilization of distribution facilities

And operational efficiency based on the latest load and facility data by

adjusting the operating parameters not controllable in real time

Update phase load allocation for better load and voltage


balancing
Adjust the contractual agreements to the latest available information

Based on the updated planned operating conditions and new

information from other parties

Update of contracts with transmission company
Adjust the relay protection settings and coordination

Load shedding amount

Its number and settings of groups

Distribution automation tuning parameters in accordance with the

updated plans


Update of automation settings
determine the requirements for connection of a new DER


Short-term distributed resources impact studies
Adjust the contractual agreements to the latest available information

Based on the updated planned operating conditions and new

information from other parties


Update of contracts with distribution generators
Adjust the contractual agreements to the latest available information

Based on the updated planned operating conditions and new

information from other parties


Update of contracts with customers
determine the requirements for connection of a new major service

connection


Contractor /Builder requests new service connection (see

IEC WG14 Use Case #2 and 3)
populate the future distribution model based on updated planning

decisions


Update of relevant databases

Calculate system utilization based on forecast load and nameplate

ratings

Schedule maintenance operations

Schedule equipment replacement


Prepare maintenance plan


Calculate system utilization based on forecast load and

nameplate ratings


Schedule maintenance operations - time-based

Schedule maintenance operations - predictive, based on

data and models


Schedule equipment replacement - based on age of

Equipment


Schedule equipment replacement - predictive, based on

data and models


Schedule equipment replacement - based on contingency

Scenarios


Schedule spare distribution, ensure sufficient at each site
Operational planning (1 day to 1 week ahead)

Optimally prepare the short-term operating conditions of the

distribution system

Providing reliable service with self-healing distribution system

Standard power quality and competitive rates
Optimally arrange the planned outages based on the latest prediction of

the operating conditions based on DisCO

TransCo

ISO/RTO

MOS information

Maximizing the reliability of service and power quality


Planned outage management by using DA applications in

study/look-ahead mode and DA databases


Outage request analysis and scheduling, taking into

account the capabilities of real-time DA functions


Planners/operators perform load analysis of substation

equipment based on data


Multi-level feeder reconfiguration


Contingency analysis/reliability (risk) assessment


Distributed resources re-scheduling


Protection coordination analysis


Switching order generation for facilitating the planned

outages and for return to normal

Authorize scheduled work

Schedule work crews for authorized work

Identify assets required for the work

Design/plan work site for safety

Prepare working and switching orders


Work management (planning stage)


Schedulers interface with contractors


Schedulers schedule work crews for scheduled work


Schedulers schedule work crews for scheduled work


System operators review and approve scheduled work


Schedulers identify assets required for scheduled work


Work crews perform scheduled work, coordinating with

operators for switching operations

Prepare for major event conditions following relevant guidelines

Providing necessary information to relevant parties

Changing schedules

Settings

Work permits

Etc


Operators prepare (plan) for storm conditions and other

alerting situations based on weather data, other alarming systems, and

history


Change recloser settings


Change alarm thresholds


Prepare for transformer clipping (e.g. Solar wind raising

ground DC offset)
Real-time operations

 

Monitor and control the distribution operations in real time providing

timely and reliable information and control by the operators and

automated applications

Implement scheduled working orders

Following reliability

Power quality

Safety

And efficiency standards

And provide adequate recording of the activities

 


SCADA system monitors distribution system


Monitor plant state (open/close)


Monitor system activity and load (current, voltage,

frequency, energy)


Monitor equipment condition (overheat, overload, battery

level, capacity)


Monitor environmental (fire, smoke, temperature, sump

level)


Monitor security (door alarm, intrusion, cyber attack,

audio/video recording)

Time notice

React

And acknowledge alarming situation in the power system


Operators handle alarms


Intelligent alarm processing by SCADA system


Distribution of alarms to non-operators

to timely and safely implement scheduled work


Operators dispatch field crews for scheduled work


Crew acquires drawings, previous records, customer

Profile


Operator establishes limits on what crew is permitted to

Do


Using mobile radio system


Using mobile computing

To update databases in the course of the work progress and, as soon, as

possible after completion

Before the facility is put in service


Work crews provide information for updating relevant

Databases


Work crews log activities and results of tests


Work crews identifies assets installed and/or removed

Controlling the distribution operations in real time providing

implementation of scheduled working orders

Load balancing

Power quality

Meeting contractual obligations with TransCos and

DERs

And customers

Following reliability

Power quality

Safety

And efficiency standards

Operators perform supervisory and/or manual (using

field crews) control of switching operations, load tap changers and

voltage controllers, capacitor statuses

Use the flexibility of advanced distribution automation applications to

adjust to the changing objectives and needs of DisCos

Customers

TransCos

ISO/RTO

And MOS


Operator defines objectives and other parameters of DA

functions,


Closed-loop control of service restoration function


Use emergency limits for service restoration


Provide volt/var support for transmission


Provide Peak Load reduction within voltage quality limits


Provide Peak Load reduction within voltage emergency

Limits

 

Automation of distribution operations

 

Automate data preparation

Optimal decision making

And control of distribution operations in a coordinated with other

power systems manner

Running in real-time unbalanced distribution power flow for the

dynamically changing distribution operating conditions

Analyze the results

And provide the operator with the summary results of the analysis and

the DA applications with pseudo-measurements for each element

of the distribution system down to the load centers in the

secondaries


DA system updates power system model and analyzes

distribution operations


Update topology model


Update facilities model


Update load model


Update relevant transmission model


Update and analyze real-time operating conditions using

distribution power flow/state estimation


Update system capacity based on real-time equipment

monitoring data


Issue alarming/warning messages to the operator


Generate distribution operation reports and logs
Automatically define

Isolate the faulted section(s)) of the distribution system and maximally

and optimally restore service to the customers utilizing all

available distribution facilities for the backup of de-energized

customers without unacceptable violations of the operating

parameters


DA system performs fault location, fault isolation, and

service restoration


DA indicates the faults cleared by controllable protective

Devices


Distinguish faults cleared by fuses


Distinguish momentary outages


Distinguish inrush/cold load current

DA determines the faulted sections based on SCADA fault

indications and protection lockout signals


DA estimates the probable fault locations based on

SCADA fault current measurements and real-time fault analysis


DA determines the fault-clearing non-monitored

protective device based on trouble call inputs and dynamic connectivity

model


DA generates switching orders for fault isolation, service

restoration, and return to normal (taking into account the availability of

remotely controlled switching devices, feeder paralleling, and cold-load

pickup)


Operators executes switching orders by using SCADA


Operator authorizes the DA application to execute the

switching orders in closed-loop mode


DA system isolates the fault and restores service

automatically by-passing the operator based on operator’s authorization

in advance


DA considers creation of islands supported by distributed

resources for service restoration

Maximally and optimally utilize all available distribution facilities for

load balancing

Voltage equalization

Reliability maximization

Loss minimization transmission unloading under normal

Maintenance

And emergency conditions

Without unacceptable violations of the operating parameters


DA system performs multi-level feeder reconfiguration for

different objectives


Service restoration


Overload elimination


Load balancing


Transmission facilities overload


Loss minimization


Voltage balancing


Reliability improvement

adjust relay protection settings to the real-time conditions based on

preset rules

DA performs relay protection re-coordination


After feeder reconfiguration


In case of changed conditions for fuse saving

Power quality improvement

Non-intrusive load management

Load balancing

Transmission operation support


DA system optimally controls volt/var by changing the

states of voltage controllers, shunts, and distributed resources in a

coordinated manner for different objectives under normal and emergency

conditions

Power quality improvement

Overload elimination/reduction


Load management


Transmission operation support in accordance with T&D

Contracts


Loss minimization in distribution and transmission

Real-time emergency operations

provide maximally possible self-healing properties of distribution

systems including disaster conditions

fast detection of disturbances and automatic actions minimizing the

damage


Protection equipment performs system protection actions


Fault detection, clearing, and reclosing


Under-frequency load-shedding


Under-voltage load-shedding

Timely detect the disturbance

Prioritize the events


Operators manage multiple emergency alarms


Intelligent alarm processing by SCADA system

Recording and analysis of the performance of distribution system and

its components during contingencies

Providing reliable and accurate data storage and analysis


SCADA system performs disturbance monitoring


Fault current recording


Fault location


Event recording

rapidly restore normal operating conditions


Operators dispatch field crews to troubleshoot system and

customer power problems


Mobile radio system


Mobile computing

rapidly restore normal operating conditions


Operators perform emergency switching operations

balance load with available supply under severe emergency

conditions


Operators performs intrusive load management activities


Operators or planners identify critical loads (hospitals,

etc.) ahead of time

DA system locks out load shedding of critical loads


Operator activates direct load control


Operator activates load curtailment


Operator applies load interruption


Operators enables emergency load reduction via volt/var

Control


Operator applies manual rolling blackouts

prepare the personnel and automated system for actions under severe

emergency conditions


Operator enables emergency (major event) mode of

operations of operation and maintenance personnel, and enables major

event emergency mode of operation of DA applications

expedite fault location based on customer call in information by using

dynamic connectivity models


Outage management systems collect trouble calls,

generate outage information, arrange work for trouble shooting

timely updating the customers about the progress of their service

restoration


Interactive utility-customer systems inform the customers

about the progress of events

Automate data preparation

Optimal decision making

And control of distribution operations in a coordinated with other

power systems manner under conditions of major events with more

challenging safety and timing requirements


DA performs in major event emergency mode

 

Post operations

recording and analysis of the performance of distribution system and

its components providing reliable and accurate data storage and

comprehensive analysis


All systems create and archive logs and reports


System records voice logs of interaction between

operators and field crews


All systems transmit reports to key parties

Timely determine system performance problems and fix them

Learn about additional functional requirements for the systems


Maintenance personnel of the automated systems (DAS,

OMS, WMS) performs diagnostic analysis of system performance

perform diagnostic-based maintenance instead of time-based in order

to enhance the reliability of service and to extend the lifetime of the

equipment

Diagnostic analysis based on real-time equipment

monitoring data, e.g. using predictive models to determine when the

equipment needs maintenance

Power system equipment maintenance

provide reliable and quality power to the customers in the most

efficient way based on reliable performance of distribution facilities

within their nominal or extended life expectancy

Maintenance staff maintain distribution equipment and

Lines


Maintenance staff analyzes equipment diagnostic results,

compares it with the predictive models


Maintenance staff prepares outage requests based on time

and condition criteria


Operations staff review and approve outage requests


Maintenance staff identifies assets and work crew

Requirements


Work crew carries out maintenance, coordinating with

operators for switching

timely and accurately update relevant databases in accord with the

changes implemented by the maintenance activity and verify the

correctness of the data existing in the databases


Maintenance staff provides information for updating

relevant databases


Work crew logs activities and results of tests


Work crew identifies assets removed and/or installed


Maintenance staff identifies errors in documentation and

Maps


Maintenance staff identifies marks up documentation

("red/green")


Maintenance staff indicates permanent versus temporary

Changes

Engineering

 

provide reliability and power quality based modern distribution

facility designs


Engineering personnel perform distribution system

Engineering


Engineering personnel specifies distribution power and

control equipment


Engineering personnel provides information for updating

relevant databases

Construction management

 

timely upgrade the distribution system


Construction managers manage assets purchases


Construction managers plan construction projects


Construction managers manage crew assignments


Construction personnel provides information for relevant

Databases

Power Quality Management

Evaluate actual power quality

Determine the sources of power quality disturbances

Provide customers with power quality needed (custom power)

Coordinate power quality with customer systems

Provide power quality reports and real time information to customers

Manage power quality in real time

Provide information for managing long term power quality
collect and manage power quality monitoring information for entire

system

Utility measures power quality parameters, transmits

them to central location, processes data, and stores data in PQ database

in real time

In addition to the DA applications

Expands the value of power quality monitoring (especially for higher

harmonics and rapid transient processes) by calculating the power

IECSA Volume II F-287 Final Release

quality levels throughout the system using a combination of

limited monitoring information and models of the electrical system

Providing reasonable estimates of the power quality characteristics and

Relationships


Real time power quality state estimation system calculates

power quality characteristics based on limited monitoring information

from substations, distribution systems, and customer systems and models

(pseudo-measurements) supplementing to the needed redundancy

provide real time and statistic PQ Information to customers


Utility exposes historical and real-time power quality

data to customers

automatically identify cause and possible impacts for different

disturbances and conditions on PQ


Utility correlates data from utility operations database,

lightning database, and other operations related database with PQ event

database and generates reports and/or stores analysis results for future

reporting

provide power quality performance reports for use in distribution

planning and asset management


The utility PQ evaluation system analyzes PQ events,

trends, and profiles of power quality levels of the supply system against

planning limits and operation objectives. The system is used to generate

recommendations and priorities for system improvements

automatically identify possible equipment problems and

operational problems based on power quality event characteristics (

breaker problems, arrester problems, transformer problems, capacitor

problems, cable insulation problems, line problems such as lines

slapping together, regulator problems


The power quality management system analyzes PQ

events and profiles to identify causes of PQ problems and possible

equipment problems that could be corrected. Detailed recommendations

are developed and automatic responses are implemented where possible


The power quality information is evaluated with respect

to specific customer requirements on the specific system. Coordination

with equipment and power conditioning equipment within customer

facilities is implemented to improve productivity and reliability of

customer systems. (See description in Customer Services Domain)


Utility accesses PQ database and generates

bill/refund/penalty statement for events that exceed contract limits. (see

description in the Customer Services Domain)

reporting on power quality conditions and causes/effects


Utility generates various reports from PQ database for

operation, management, engineering, and customer consumption via email

and web interfaces

 

Dispatcher Training Simulator

 

Provide the distribution operation personnel with a comprehensive

training means to analyze a variety of practically possible

operating conditions

The individual and coordinated behavior of the distribution automation

systems

The interrelationships of different operational parameters

The role of information support of the computing applications

And the user interfaces of the systems in use
Distribution Asset Management

 

store asset information in one centralized database providing access

to all relevant parties
Market Operations Domain

Long Term Planning (1 year to 5 years)
develop load and capacity forecast alternatives, by collecting load

and capacity forecasts from different market participants inside and

outside the region, developing regional and local alternatives of

load and capacity, including coordination with customers with

special loads and/or generation

Also coordinating transmission system planning submitted by

transmission owners, developing future regional power system

model alternatives, calculating and publishing future major

operational parameters for the expansion alternatives, and

developing requirements for system automation

ISO/RTO: Regional Expansion Planning

develop transmission and distribution facility plans for the long

term, based on load and capacity forecasts, RTO or other regional

plans, regulator requirements, neighboring utility requirements,

and customer

In addition to facility plans, detailed automation plans will be

Developed


Transmission owners/distribution utilities: System

Planning

Medium Term Planning (Weeks Ahead to One Year Ahead)

Provide load MW estimates for each region and local area

Based on energy schedules

Weather forecasts

Historical load shapes

Forecast special events

And expected new loads at their connection points


RTO/ISO/TransCos/DisCos forecast load

Validate the generation ratings

Capacity

And interconnecting infrastructure to allow these generators to

participate in the market operations


RTO/ISO certify generation units

Analyze the generation market to determine if there is adequate

capacity available to meet loads

Based on load forecast

Generation outages

Transmission outages

And other system constraints


RTO/ISO analyze generation market for capacity and

adequacy to meet load

register and perform credit rating of market participants to determine

what limits they will have on trading (depends on market design)


RTO/ISO register and perform credit rating of Market

Participants (MPs)

validate and register all revemue meters to be used in market

settlements


RTO/ISO validate and register revenue meters

Validate TransCo and GenCo proposed transmission and

generation outages to determine if any major conflicts exist, that

could cause power system problems

Using congestion management analysis


TransCos/GenCos propose scheduled transmission and

generation outages which are validated via congestion management

analysis

outages to determine Total Transmission Capacity (TTC)

Available Transmission Capacity (ATC)

And what ancillary services might be needed


RTO/ISO perform congestion management and security

analysis on proposed outages and to determine possible ancilliary

services

for RTOs/ISOs to auction and/or sell and/or track transmission rights

and other energy services to Market Participants (depends on market

design)


RTO/ISO auction, sell, and/or track transmission rights

and other energy services to Market Participants

Energy Traders

ESPs

And other authorized Market Participants establish bilateral energy

contracts between Generation and Loads

Energy Traders, ESPs, and other authorized Market

Participants establish bilateral energy contracts between Generation and

Loads

Short-term Planning (48 hours- one month)

perform adjustments to the energy schedules considering

congestion management and security analysis with updated data on

transmision outages, generation maintenance, load forecast

to determine what ancillary services might be needed


Corrections of medium-planning actions, available

capacity, and possible ancillary services, based on updated data on

transmission outages, generation maintenance, load forecasts, etc

Day Ahead Market (24 hours to 48 hours ahead)

for RTOs/ISOs to auction and/or sell transmission rights and other

energy services to Market Participants (depends on market design)


RTO/ISO auction/sell remaining short term transmission

rights and other energy services to Market Participants

For Scheduling Coordinators or other entities to submit 24-hour

energy schedules in the Day-Ahead market

And the RTOs/ISOs to validate the submittals (depending on market

design)


Scheduling Coordinators submit Day-Ahead energy

Schedules

for Scheduling Coordinators to submit Day-Ahead bids for

ancillary services: reserve, regulation, frequency response

and the RTOs/ISOs to validate the submittals


Scheduling Coordinators submit Day-Ahead bids for

ancillary services: reserve, regulation, frequency response, etc

Manage any bids or auctions

Depending upon the market rules


RTO/ISO perform bid/auction management

RTO/ISO perform congestion management and security analysis on

submitted energy schedules (depending on market design)


RTO/ISO perform congestion management and security

analysis on submitted energy schedules

Perform congestion management and security analysis on proposed

energy schedules

To determine Total Transmission Capacity (TTC)

Available Transmission Capacity (ATC)

Regulated Must Run (RMR) generation

And Locational Marginal Prices (LMPs) for each "location"


RTO/ISO calculate operational parameters for Day-

Ahead planning: Available Transmission Capacity (ATC), Regulated Must

Run (RMR), Locational Marginal Price (LMP)

RTO/ISO provide information to Market Participants


RTO/ISO provide information to Market Participants

Scheduling Coordinators to provide e-tagging information to Market

Participants and NERC (depending on market design)


Scheduling Coordinators support e-tagging

Real-Time (actual time to next hour)

calculate operational parameters of the power system


Calculate operational parameters in real-time and state

estimated data

For Scheduling Coordinators to submit energy schedule

adjustments in the Hour-Ahead market

And the RTOs/ISOs to validate the submittals

Market Participants submit adjustments to real-time

energy schedules

for Scheduling Coordinators to submit Hour-Ahead bids for

ancillary services: reserve, regulation, frequency response

and the RTOs/ISOs to validate the submittals


Market Participants submit real-time bids for ancillary

Services

RTO/ISO SCADA system monitors power system

- RTO/ISO EMS system performs Automatic Generation Control

(AGC)

- RTO/ISO Market Operations system analyzes transmission capacity

and reliability

- RTO/ISO Market Operations system balances energy/ancillary

services

- RTO/ISO EMS system monitors interchange schedules with internal

and external Control Areas


RTO/ISO dispatch generation power system under normal

Conditions

- RTO/ISO Market Operations system coordinates operational

activities with distribution operations of interconnected DisCos

- RTO/ISO Market Operations system coordinates operational

activities with Reliability Councils and NERC

- RTO/ISO Market Operations system coordinates operational

activities with Market Participants


RTO/ISO coordinate operations with external entities

RTO/ISO redispatch/emergency dispatch

- RTO/ISO EMS system redispatches generation to handle emergency

- RTO/ISO Market Operations system notifies Market Participants of

redispatch

- RTO/ISO Market Operations system manages market external price

caps (if they exist in the respective market)


RTO/ISO redispatch/emergency dispatch

Post-Dispatch (last hour to prior months)
Handle energy reporting

- RTO/ISO Market Operations system calculates actual interchange

information and energy schedules

- RTO/ISO Market Operations system calculates actual Locational

Marginal Pricing (LMP)

- RTO/ISO Market Operations system calculates actual losses


Handle energy reporting

Meter Data Management Agents (MDMAs) retrieve

Validate and process meter revenue data


Meter Data Management Agents (MDMAs) retrieve,

validate, and process meter revenue data

Market Products Schedule Checkout

- Settlement Agents validate implemented energy schedules against

contracted energy schedules

- Settlement Agents validate implemented ancillary services against

contracted ancillary services

- Settlement Agents reconcile differences


Market Products Schedule Checkout

Financial Settlements

- Settlement Agents reconcile RTO/ISO market

- Settlement Agents reconcile transmission market

- Settlement Agents reconcile Market Participants spot market

- Settlement Agents resolve disputes

- Energy Traders reconcile bilateral schedules


Financial Settlements

Accounting and Billing

- Accounting Agents create budget and financial forecast

- Accounting Agents manage accounts payable

- Accounting Agents manage accounts receivable


Accounting and Billing

Market Monitoring and Auditing

- Regulators and auditors apply monitoring criteria

- Auditors perform market assessment

- Auditors investigate market abuse

- Auditor should have access to all information about power system

and market

All proposed schedulles

Bids

Auction transactions and data

Outage and maintenance plans

Historical data

Etc


Market Monitoring and Auditing

Primary Generation Operations Domain

Facilitate Real Time Commitment

Dispatch

And Contingency Operations of large scale generation with the

RTO/ISO EMS

Real Time Scheduling - Interface to RTO/ISO
support minimum cost real time scheduling of generation units based

upon a continuous economic evaluation of the

It commits units based upon availability, operational constraints, cost,

weather, and ancillary services

Real Time Commitment - Interface to RTO/ISO
Faciliate the commitment of units based on load forecasts

Outage schedules

And price

Unit scheduling

faciliate the commitment of units based on the physical limitations

listed


Unit constraints


Ramp rates


Startup times


Minimum down times


Minimum generation levels


Upper operating limits


Minimum run times

Faciliate the commitment of units to provide power

Requlation

And reseveres based on least-as-bid cost analysis


Price mitigation


Day-Ahead bidding


Spot-Price bidding

consider the possible affects of adverse weather in the commitment of

units


Weather Analysis

faciliate the commitment of units based on reserve and regulation

forecasts and requirements


Ancillary services


Reserves commitment


Regulation commitment

support minimum cost real time scheduling of generation units based

upon a continuous load, reserves, and regulation evaluation of the

It dispatches units based upon availability, operational constraints,

cost, weather, and ancillary services


Real Time Dispatching - Interface to RTO/ISO

dispatch units based on load requirements and on a least-as-bid cost

basis


Unit dispatching

facilitate the dispatch of units based on the physical limitations listed


Unit constraints


Ramp rates


Startup times


Minimum down times


Minimum generation levels


Upper operating limits


Minimum run times

Faciliate the dispatch of units to provide power

Requlation

And reseveres based on least-as-bid cost analysis


Price mitigation


Day-Ahead bidding


Spot-Price bidding

consider the possible affects of adverse weather in the dispatch of

units


Weather Analysis

dispatch units based on reserve and regulation requirements and on a

least-as-bid cost basis


Ancillary services


Reserves dispatch


Regulation dispatch

provide real time intellegence regarding equipment state


Equipment status

provide real time management of equipment


Equipment control

provide real time measurements to be used to calculate power system

parameters


Metering


Real Time Power Flow measurements


Real Time Var support measurements

support minimum cost real time scheduling of generation units based

upon unexpected , event driven emergency conditions that are not

foreseen by Real Time Committment or Real Time

It dispatches units based upon ancillary services, availability,

operational constraints, cost, and weather


Real Time Contingency Operations

dispatch reserve units to serve load based on emergency requirements


Reserve pickup

dispatch regulation units to provide voltage support based on

emergency requirements


Regulation pickup

facilitate uninterrupted operations due to expected equipment outages


Scheduled equipment outage contingencies

facilitate uninterrupted operations due to unexpected equipment

outages


Unscheduled equipment outage contingencies (selfhealing)

facilitate uninterrupted operations via unexpected outages due to

faults or abnormal operating conditions


Electrical system fault/abnormal operation contingencies

(self-healing)

continuously evaluate load requirements with preplanned contingency

scenarios


Contingency analysis with optimal power flow

facilitate bringing units on line when the system is healthy with the

constraints listed


Black Start (healthy grid)


Maximum power output


Reactive power limits


Start-up times


Ramp rates

facilitate bringing units on line during system restoration with the

constraints listed


Black Start (system restoration)


Physical constraints - startup times, real & reactive

power, ramp times


Scheduling constraints - unit/personnel availability


Policy constraints - owner dictated

Facilitate scheduling of generation units based upon unexpected

Event driven emergency conditions, that are not foreseen by Real

Time Committment or Real Time Dispatch


Emergency Response - Disaster preparedness

Contingencies

facilitate generation response to system demands within the

limitations of the generators capability to perform the parameters listed


Performance standards data


Power flow


Var support


AGC


Excitation


PSS


Emissions

facilitate islanding of the generation or region from the power system

as a whole


 Intentional Islanding

consider the possible affects of adverse weather in the dispatch of

units


Weather Analysis

facilitate a distributed control system that will optomize control and

monitoring of the equipment and processes inside the generation plant


Real Time Plant Operations

facilitate control and monitoring of generator power and speed


Generator power output and frequency control - governor

and prime mover systems

facilitate control and monitoring of generator voltage regulation

Generator voltage control - excitation systems

Facilitate monitoring of generator quantities such, as real and reactive

power

Speed

Phase angle

Voltage

And current


Generator real time measurements

facilitate control and monitoring of the generator's fuel system


Fuel management


Supply


Fuel system monitor


Balance-of-Plant SCADA


Equipment status


Equipment control


Equipment monitoring


Real time measurements

facilitate the procedures/processes particular to bringing a cold unit

on line


Black start procedures/process

Facilitate investigation

Analysis

Or history of equipment maintenance problems


Diagnostic Maintenance Data

facilitate control and monitoring of generator emissions


Emissions monitoring and control

Facilitate corrective actions to maintain operations based upon

unexpected

Event driven emergency conditions, that are not foreseen


Contingency Operations


Protection Functions


Scheduled equipment outage contingencies


Unscheduled equipment outage contingencies (selfhealing)


Electrical system fault/abnormal operation contingencies

(self-healing)


Mechanical systems operation contingencies (selfhealing)

Facilitate corrective actions to maintain operations based upon

unexpected

Event driven emergency conditions, that are not foreseen


Emergency Response - Disaster preparedness

Contingencies

monitor and control a plant's compliance to meet contactual

obligations

Compliance with performance standards

facilitate a system that will optomize maintenance of the equipment

inside the generation plant


Real Time Maintenance Control
Plan

Monitor and control equipment maintenance


Outage Schedules

Plan

Monitor and control Equipment Maintenance

Equipment Maintenance

Plan

Monitor and control Equipment Inspection

Equipment Inspection

Monitor and control Equipment Replacement


Equipment Replacement

Plan

Monitor and control Equipment Contingencies


Equipment Contingencies

Plan

Monitor and control Maintenance History

Maintenance History

Plan

Monitor and control Parts Inventory Management


Parts Inventory Management

develop load and capacity forcast from different market participants

inside and outside the region, developing regional alternatives of

load and capacity alternatives, including coordination with internal

and external

Also coordinating transmission system planning submitted by

transmission owners, developing future regional power system

model alternatives, calculating and publishing future major

operational parameters for expansion alternatives, and developing

requirements for system automation


Long term planning (Years ahead)


Generation planners perform long terms load forecasts


Generation planners plan generation


Market Participants negotiate long term market contracts


Generation planners plan automated systems,

communications, and interfaces in coordination with ISO/RTO and

transmission owners


For measurement of ancillary services


For automated volt/var control to automatically execute

optimal and/or security constrained power flow

ensure that the bulk power system is operated so as to minimize

interruptions to the load and to ensure that the overall system remains
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intact despite severe challenges due to weather or equipment malfunctions


Short-term planning (1 month to 1 year)


Plant equipment maintenance


Update the automation settings


Update the contracts with other market participants

Perform congestion management and security analysis on proposed

energy schedules

To determine Total Transmission Capacity (TTC)

Available Transmission Capacity (ATC)

Regulated Must Run (RMR) and Locational Marginal Prices (LMP's)

for each "location"


Operational planning (1 day to 1 month

reduce the number of outages of equipments due to malfunctions or

weather


Short-term equipment outage management


Update short-term bids for energy and ancillary services

Provide advanced notice of schduled outages

Testing equipment capability for steady state and dynamic modeling


Generator equipment maintenance planning


Maintenance staff maintain generation equipment


Automated system maintenance staff maintains the

automated systems, interfaces, communications, and databases

perform a technical evaluation of the construction design of a new

generating unit or a transmission line to study if it meets the construction

standards and feasibility


Construction management planning


Construction managers manage asset purchases

Construction managers plan construction projects

Construction managers manage crew assignments


Construction personnel provides information for relevant

databases

perform a technical evaluation of the design of the new plant to

study the security, safety and grid interconnection related

Also schedule the Commissioning and evaluate the necessay funds

required for the same


Commissioning planning


example: nuclear

perform a technical evaluation of the security, safety hazards and

grid interconnection related issues associated with the plant

Also schedule the De-Commissioning and evaluate the necessay funds

required for the same


De-commissioning planning

ensure that communications and distributed applications that

involve control and communications with remote generating

stations are not

The management of the communications security functions need to be

able to implement and manage policies from system administrators


SECURITY (generation specific issues

Prevent significant adverse impacts from radioactive waste to the

current and future public health and safety and the environment

And promote the common defense and security


Security of nuclear fuel/waste

ensure that communications and distributed applications that involve

control and communications with remote generating stations are not

compromised


Security from cyber threats

provide a coherent opinion of the security measures required to be

adopted within a generating plant and thus being more effective in

implementing it


Inter-plan shared level of alert

Transmission Operations Domain

Long term transmission planning (1 year to 5 years ahead)

schedule long-term transmission system capital expenditures


Long term load forecast

anticipate long term generation needs and to plan back-up generation

as may be needed due to loss of planned sources


Forecast alternatives for generation sources (Probable

market conditions)

Determine

Based on results of long term forecasts

Future transmission system needs


Plan transmission upgrades and additions (participation

in ISO/RTO expansion plan

Determine

Based on results of long term forecasts

Future transmission system needs


Plan automation of transmission system for SCADA ,

Equipment Monitoring, and EMS

Set the operating guidelines for interfacing with distribution

companies - especially defining power requirements

Reactive power

And voltage levels


Prepare long-term contracts with Distribution Utilities


Transmission voltage management


Distribution reactive power support (power factor) in the

D-T interface


T&D information exchange

be prepared in case of catastrophic external events


Prepare emergency response planning, e.g. Ice Storm,

Hurricane, Catastrophic outages

Permit local access to data vital to recovery

If online access is lost


Ensure hard copies of all schematics, diagrams, relay

settings are available

ensure all parts of the organization are aware of contingency plans for

catastrophic events


Prepare inventory and personnel plans based on

neighboring load, tie point capacity, etc

gather short term historical load information to form the basis of

estimating loading for the coming year

Medium-term planning (1 month to 1 year)

Forecast annual load

gather short term historical load information to form the basis of

estimating loading for the coming year


Consider probable generation sources

Schedule maintenance either on a periodic basis or

Through equipment monitoring

On a Just in Time basis


Equipment and Line Maintenance

provide estimate of the remaining capacity in the system in order to

determine where new capacity is needed; prevent overloading and failures;

report capacity to regulatory bodies


Calculate system utilization based on forecast load and

nameplate ratings

prevent failure of equipment while online; meet warranty

requirements


Schedule maintenance operations - time-based

predict and prevent failure of equipment while online; optimize usage

of equipment


Schedule maintenance operations - predictive, based on

data and models

prevent failure of equipment while online


Schedule equipment replacement - based on age of

Equipment

predict and prevent failure of equipment while online; optimize usage

of equipment


Schedule equipment replacement - predictive, based on

data and models

prevent failure of equipment while online; prevent cascading failures

by applying worst-case scenarios to the entire system


Schedule equipment replacement - based on contingency

Scenarios

ensure quick recovery from unexpected failures

Schedule spare distribution, ensure sufficient at each site

adjust contract goals based upon feedbace from performance to date


Revise contracts with Distribution Utilities

provide operations personnel and market participants with the

expected load from 1 day to a month in

The load forecast is used by operations personnel in predicting

network conditions and in determining generation needs for

meeting load and

The load forecast is used by market participants in determining or

predicting bid prices and demand for the current time and future

Operational planning (1 day to 1 month)

Short-term load forecast
Operational planning tools provide operations personnel and market

participants with information used in determining the best

economics for planning maintenance down-

These tools are also used by some market operators to determine who

has been selected to participate in the market for each time slice in

the operational planning study as well as predicting how they will

For power brokers, a prediction on how much energy will be

purchased from them for a particular hour when they have been

selected to participate for that hour


Short-term generation alternatives based on annual

maintenance plan and market conditions

Operational planning tools provide operations personnel and market

participants with information used in determining the best

economics for planning maintenance down-

These tools are also used by some market operators to determine who

has been selected to participate in the market for each time slice in

the operational planning study as well as predicting how they will

For power brokers, a prediction on how much energy will be

purchased from them for a particular hour when they have been

selected to participate for that hour


Planned outage management

Operational planning tools provide operations personnel and market

participants with information regarding the impacts of unplanned

transmission outages via short-term planning

Impacts may include changes in energy demand, energy market price,

or changes in congestion costs


Operators determine needed transmission outages

determine which substation equipment can be temporarily overloaded

in order to facilitate the planned outage


Planners/operators perform load analysis of substation

equipment based on data

Operational planning tools such as an Equipment Outage Scheduler

or a Transmission Switching Application Scheduler provide operations

personnel and the market participants detailed information needed to

predict network topology in advance


Operators submit transmission outages and constraints to

RTO/ISO

acquire nameplate specifications on substation equipment to

determine overload capacity


Dynamic equipment capacity - change write-up

alter protection settings to compensate for planned outage


Protection engineer, to alter relay settings

Provide operations personnel with state estimation to validate the

quality of the SCADA

Maintains bus load forecast via adaptive update from state estimator

Solution


Real-time normal operator actions (Using SCADA/EMS)

SCADA system monitors transmission system


Contingency list

Inform operator of current picture of all switch and breaker positions

so the operator can take action when failures occur


Monitor plant state (open/close)

Inform operator of curent load on any given component of the power

system so the operator can re-route traffic intelligently when necessary


Monitor system activity and load (current, voltage,

frequency, energy)

Inform operator of current or imminent equipment failures so the

operator can re-route power around the failed equipment


Monitor equipment condition (overheat, overload, battery

level, capacity)

Inform operator of emergencies so the operator can dispatch help


Monitor environmental (fire, smoke, temperature, sump

level) and Monitor security (door alarm, intrusion, cyber attack)

Allow operators or external security agencies to determine, which

human being has accessed a given site

And what they are doing


Monitor security records (audio/video recording)

Contingency Analysis and post-contingency analysis remedial action

provides the ability to correct problems caused by harmful contingencies

caused by outages or changes in generation


Operators handle alarms


Intelligent alarm processing


Distribution of alarms to non-operators


Event triggers

Ensure equipment is replaced either before it fails or when it fails


overloads and replacement issues to maintenance

engineer

Dispatch field crews in an efficient manner with proper records


automated work management system

Provide protection engineers with information to analyze root cause

of a fault and the performance of the power system in responding to it


fault records and SOEs to protection engineers

Inform billing department when a failure occurs that could impact

Revenue


info to billing dept. re: possible refunds or reliability

contract

Bring police

Security

Fire

EMS

Or other external response teams to the utility site to resolve

emergency situations


external security or emergency response teams

Disconnects

And load breaks in order to effect a desired system state


Operators perform supervisory control of switching

Operations


Operators changes setup/options of EMS functions


Periodicity of real-time sequence/Cold Initiation


Manual initiations

Fault Level Analysis predicts the fault behavior of known, predicted or

detected harmful fault cases for operations

Contingency Analysis reports the impacts of relay protection to the

network to operations personnel


Manual switching

Transfer of Authority – ORPHAN

Automatically adjust voltage

Vars

And power flow to optimize network efficiency


Automation system controls voltage, var and power flow

based on algorithms, real-time data, and network-linked capacitive and

reactive components


All items listed under 6h could also be performed under

Normal operation as normal load management, I.e. "peak shaving" or

temporary overloading of equipment due to other manual operations

make reclosers less sensitive during storm

Operators prepare for storm conditions based on weather

data and history and change recloser settings

reduce amount of alarm information directed at operator during storm


Operators prepare for storm conditions based on weather

data and history and change alarm thresholds

make protection equipment more sensitive to overloads


Prepare for transformer clipping (e.g. Solar wind/Solar

Magnetic Disturbance raising ground DC offset)

Provide operations personel with state estimation to validate the

quality of the SCADA

Maintains bus load forecast via adaptive update from state estimator

Solution


Network Analysis


EMS system performs model update, state estimation, bus

load forecast

Contingency Analysis and post-contingency analysis remedial action

provides the ability to correct problems caused by harmful contingencies

caused by outages/inages or changes in generation



EMS system performs contingency analysis, recommends

preventive and corrective actions

Optimal Powerflow provides operations personel with recommended

system changes to correct limit violations while optimizing the

system for pre-defined objectives including minimizing fuel cost

Minimixing losses

Minimizing the number of controls moved or minimizing the

movement in all available controls


EMS system performs optimal power flow analysis,

recommends optimization actions

determine whether network is operating close to limits of stability


EMS system or planners perform stability study of

Network

detect actual and incipient equipment fault conditions


Power System Protection


System separation detection

is to detect under-frequency conditions on the power system and to

shed load in an effort to maintain stability of the overall system


Emergency Operations performs Under-frequency

load/generation shedding

Shed load to balance demand with available generation when voltage

reaches a specified threshold


Emergency Operations performs Under-voltage load

Shedding

Shed load to balance demand with available generation based on peak

demand periods or other conditions to reduce demand

shedding water heaters, air conditioning units, large non-critical

industrial loads, etc


Emergency Operations performs Conditional localized

load shedding

Return system to normal state after load-shedding


Recovery from voltage or frequency-based load shedding

Control of transformers Load Tap Changers for control of demand

load on a feeder


LTC control/blocking

Control of shunt capacitors/reactors to manage voltage and VARs


Shunt control

Activation of series compensation device to control Var and voltage

flow

Typically applied to long transmission lines


Series compensation control

detect incipient power system instability conditions and implement

optimal control actions to maintain system stability


Wide area real time instability recovery

Presentation of emergency alarm to responsible Operator(s) assigned

to manage the specific alarms


Operators manage emergency alarms

increase speed of restoration by estimating location of fault


SCADA/EMS aids operators in locating fault

restore faulted line


Operators dispatch field crews for restoration

Evaluate related alarm(s) to determine the true alarm condition

In effect provides for an adaptive and intelligent alarm filter scheme


SCADA system performs intelligent alarm processing

Limit the alarms being displayed to the operator so the operator takes

action on root causes only

Not symptoms


Local alarm reduction within substation

Limit the alarms being displayed to the operator so the operator takes

action on root causes only

Not symptoms


Centralized alarm reduction based on events from

multiple substations

Monitoring, collection and presentation of selected electrical network

parameters prior to, during and following a disturbance period(s). The

collected data is used for analysis purposed to determine the electrical

network reaction to abnormal conditions


SCADA system performs disturbance monitoring analysis

(including fault location)

Modification of device limits based on system and environmental

Conditions


SCADA/EMS performs dynamic limit calculations for

transformers and breakers based on real time data from equipment

monitors

Provide pre-defined actions to defined contingencies based on present

electrical network conditions


SCADA/EMS performs pre-arming of fast acting

emergency automation

SCADA/EMS generates signals for emergency support by

Distribution Utilities (according to the T&D contracts)
- ORPHAN

Control of resistive loads within the electrical network by voltage and

Var adjustments without severely impacting inductive loads


Emergency voltage and var control for providing

dispatchable real and/or reactive loads

Perform control of transformer taps and feeder re-sectionalization to

balance three phases or transformer loads


Emergency load re-balancing between T/D substations by

feeder reconfiguration

Control of non-essential loads in residential

Commercial or industry properties to minimizing demand loads during

normal conditions and peak demand conditions


Activation of interruptible/curtailable load

The facility to control residential

Commercial and industrial loads remotely


Activation of direct load control

Activation of independent power producers to balance demand and

available generation


Activation of distributed resources

Activation of a rotating blackouts to reduce demand for electrical

Power


Activation of other load management functions

The procedure of restoring the electrical network from a complete or

partial power failure without the introduction of other transient or static

disturbances


Operators performs system restorations based on system

restoration plans prepared (authorized) by operation management

POST OPERATIONS

Automatically collect

Collate

Archive

And distill all information relating to system disturbances and

subsequent system responses (or lack thereof)


All systems archive logs and reports

Power system equipment maintenance (mobile enabled work force)

Transmission Switching Application provides operations personnel

with the ability to write and approve switching job orders ahead of

time and to implement the switching jobs in real-

The Transmission Switching Application provides basic checks during

switching operations to reduce or eliminate switching errors


Substation and Line Maintenance inlcuding operation

Blocking

prevent failure of equipment while online; meet warranty

requirements


Periodic (time-based) maintenance

prevent failure of equipment while online


Based on age of equipment

predict and prevent failure of equipment while online; optimize usage

of equipment


Based on predictive models driven by real-time data

Maintenance staff maintain transmission lines- ORPHAN

prevent injury to maintenance staff


Request that operator block reclosing for maintenance

Purposes

automatically detect changes of device configurations in the field


Maintenance staff provides information for updating

relevant databases

ensure maintenance staff have most up-to-date information before

performing work


Maintenance staff refer to substation drawings (online?)

SCADA/EMS Maintenance

SCADA/EMS

Dispatchers

Engineering and Planning Staff

Database Administrator


SCADA/EMS personnel updates SCADA/EMS databases

SCADA/EMS

Engineering and Planning Staff

Database Administrator


SCADA/EMS personnel updates EMS applications

SCADA/EMS

Dispatchers

Engineering and Planning Staff

Database Administrator


SCADA/EMS personnel updates operator interfaces

SCADA/EMS

Engineering and Planning Staff

Database Administrator


SCADA/EMS personnel updates interfaces with other

Systems

SCADA/EMS

Engineering Staff


SCADA/EMS personnel performs diagnostics of the

SCADA/EMS systems

Operator and SCADA/EMS personnel training

with the ability to learn systems operation in an offline

The Dispatcher Training Simulator provides the ability to teach system

operators how to handle off-nominal conditions without impacting

actual operations


Operators and SCADA/EMS personnel perform periodic

training by using the Operator Training Simulator

The Dispatcher Training Simulator provides the ability to have

instructor/student sessions in a simulated real environment where the

instructor has control of the scenarios under simulation


Operators and SCADA/EMS personnel participate in

advanced education programs

Create the designs necessary to analyze

Build

Test

And operate the infrastructure of the power system


Engineering


Protection engineers perform protection engineering


Duties: base case, fault studies, relay settings, protection

coordination, fault analysis


Needs data: line/equipment capacity, relay specs, PT/CT

ratios, fault records, SOE data, event info (relay 'targets' - which element

picked up)


Substation engineers perform substation engineering


Transmission engineers perform transmission line

Engineering



Engineering staff provides information for updating

relevant databases - from site / online

Monitor assets

Construction schedule

And to perform personnel task assignment


Construction management


Construction managers manage asset purchasing


Construction managers plan construction projects


Construction managers manage crew assignments


Construction personnel provides information for updating

relevant databases - from the site / online

ensure construction crews have most up-to-date information before

performing work


Construction personnel refer to substation drawings

(online?)
Black Start

bring the power system back to life after a total system blackout

Black Start

Federated Systems Management Services

(Different Format)

