Definitions Accompanying MA Grid Mod Taxonomy/Functionality Matrix
From Grid-Facing Subcommittee 3-6-13
Network Systems Utilization
· Distribution Management System (DMS)/SCADA
· Outage Management System (OMS)
· Geospatial Information System (GIS
· GIS-OMS Integration
· Billing System
· Metering System
· Meter Data Management System (MDMS)
· OMS-AMR/AMI Integration	
· Communication Systems (Fiber, Microwave, Radio, etc.)
Distribution Management System (DMS)/SCADA
A DMS is a computer system used by a distribution utility to receive data from devices in the field that are equipped with supervisory control and data acquisition (SCADA) technology to provide operators with a real time picture of the status of the distribution system.  Using the DMS, operators can control devices to isolate faults and restore unaffected sections of the system.  Advanced capabilities of the DMS enable automatic operations in response to current conditions (e.g. fault conditions, volt/VAR optimization and feeder reconfiguration in response to load).  Although it is often assumed that a DMS will be deployed on a system-wide basis, it can also work at a substation or feeder level when appropriate.  
Outage Management System (OMS)
An OMS is a computer system used by a distribution utility to collect data on the location of outages on the system and the number of customers affected.  Customer calls reporting loss of service are represented in the OMS which then uses logic to identify the likely source location for the outage.  In larger scale events with multiple simultaneous outages, the OMS is used by the utility to prioritize restoration efforts by focusing on outages affecting the greatest number of customers.  As customers are restored, the OMS is updated based on field reports ensuring an accurate representation of remaining problems. 
Geospatial Information System (GIS)	
A GIS is a computer system that provides a graphical representation of the distribution system.  The GIS system for utilities may include the location of major utility equipment such as substations, switches, transformers and poles.  

GIS-OMS Integration	
Integration of a utility’s GIS and OMS systems allows for reported outages to be mapped on the GIS system for an accurate location of the device (e.g. fuse or switch) most likely to be at the source of the outage. 
Billing System	
A utility billing system creates a customer bill by applying a customer’s electricity usage for a given period to the customer’s rate structure.  The billing system typically works together with a customer information system as the system of record documenting address, contact information, payment history and special status (e.g. life support customer).  
Metering System	
The utility metering system is the collective term for the customer meters that measure electricity usage and the communications method used to transmit usage data back to a meter data management system.  Electricity meters measure usage for a given period of time from every 5 minutes to monthly and in some cases measure peak demand for a period.  The communications infrastructure may range from manual reading on a hand held device downloaded at a central location to cellular or radio signals sent every 15 minutes.
Meter Data Management System (MDMS)	
An MDM is a computer system that takes raw usage data and processes it into a form that can be used for billing.  For instance, an MDM can take hourly usage data for a month and bucket the hours into on and off-peak periods that can be sent to the billing system to create a time of use bill.  In some instances, a utility’s billing system is capable of serving as its MDM system as well.
OMS-AMR/AMI Integration	
The integration of an AMR or AMI metering system into a utility’s OMS allows for outage data to be recorded in the OMS based on the status of each customer’s meter rather than as a result of customer phone calls.
Communication Systems (Fiber, Microwave, Radio, etc.)
Communication systems are used in many utility operations.  Voice communication systems (e.g. radio or cellular) enable the work force to communicate on a real-time basis.  Data communication is used for collecting information on distribution system status from SCADA devices and metering systems to transmit usage data from meters to an MDMS.  Data communication is also used as a means to remotely control devices in the field.


Distribution System Optimization
· Fault Detection, Isolation, Restoration (FDIR)
· Automated Feeder Reconfiguration
· Integrated Volt/VAR Control, Conservation Voltage Reduction	
· Remote Monitoring & Diagnostics (equipment conditions)
· Remote Monitoring & Diagnostics (system conditions)
Fault Detection, Isolation, Restoration (FDIR)	
FDIR is a collective term for the process of identifying the location of a fault condition on the system through the use of current and voltage monitoring devices; isolating the fault between two devices adjacent to the fault (e.g. opening two switches on either side of the fault) and restoring service to the customers in the unaffected areas (i.e. not in the isolated section where the fault occurred).  Although this capability is sometimes referred to as a “self-healing grid” it is important to note that the fault is not corrected until utility workers correct the cause of the fault and return the affected section back into service.
Automated Feeder Reconfiguration	
Automated feeder reconfiguration refers to the constant monitoring of the status of the distribution system (e.g. voltage and load conditions) and the ability of the system to respond by using alternate sources of supply to avoid an overload situation.  This technology is particularly important in heavily loaded areas where it is possible to damage equipment and create outages because the load the system is called upon to serve is greater than the capacity of the equipment to deliver electricity to load.
Integrated Volt/VAR Control, Conservation Voltage Reduction	
Volt/VAR management is the term for technology that measures voltage and power factor on the distribution system and corrects imbalances to minimize power quality disturbances and limit line losses of the system.  Conservation voltage reduction is the specific term that refers to an active effort to manage voltage in a tight bandwidth to reduce energy and demand consumption.  
Remote Monitoring & Diagnostics (equipment conditions)	
Remote monitoring and diagnostics of equipment conditions is technology that enables a distribution utility to collect timely data on the status of system equipment (e.g. oil samples from substation transformers).  These data can be used to identify concerns in order to make appropriate corrections before an outage event as well as to optimize day to day asset utilization. 



Remote Monitoring & Diagnostics (system conditions)
Remote monitoring and diagnostics for system conditions consists of data collected via SCADA system such as voltage, loading, current, power factor and frequency.  These data can be used to optimize system operation.



Distributed Resource Integration
· Remote Distributed Generation Connect/Disconnect & Monitor	
· Voltage Regulation	
· Load leveling and shifting  (Intentional 2-way power flow)
· Intentional Islanding (microgrid) control
Remote Distributed Generation  Connect/Disconnect & Monitor	
Remote disconnect is technology that enables a utility to use automation to remotely disconnect a distributed generation facility from the distribution system to protect safety or maintain service to other customers.  Current standards for many utilities call for remote disconnect for larger DG facilities.
Voltage Regulation	
Advanced voltage regulation technologies can be used by utilities to manage fluctuations in voltage caused by large amounts of distributed generation relative to the amount of load in a given section of the utility grid.  Ideally, this technology can make it possible for more distributed generation to be sited in an area of the grid without causing power quality disturbances to other customers.
Load leveling and shifting (Intentional 2-way power flow)
Load leveling and shifting involves altering the pattern of demand to more closely match output from non-dispatchable, intermittent distributed resources such as solar PV.   Advanced applications may also feature the use of on-site energy storage.  This technology can mitigate reverse power flows and localized disturbances typically associated with high levels of intermittent distributed generation
Intentional Islanding (microgrid) control
An island condition is a situation where one or more generators are feeding a subsection of the utility grid.  An unintentional island condition (generator feeds into a fault on the grid) can pose a significant safety risk to utility workers and the general public.  Technology to support an intentional island allows an identified section of the utility grid to become isolated from the rest of the grid (and its supply sources) such that the section is fed from local generation. This technology also allows for the islanded section to be reconnected to the larger grid seamlessly.  



Demand Optimization
· Home Area Network Communications Capability
· Utility/3rd party Demand Response Programs (load control)	
· Time Varying Pricing	
· Advanced Load Forecasting
Home Area Network Communications Capability	
A smart meter home area network (HAN) provides customers with access to granular usage data and price signals.  The HAN communications capability refers to the technology located in the customer’s meter needed for data to travel between utility and customer.  For instance, a customer may set up controls in the home to increase the set-point on the air conditioner in response to a critical peak signal sent out from the utility to the device in the meter that is picked up by the HAN.  This technology can help customers more effectively manage energy usage.
Utility/3rd party Demand Response Programs (load control)	
A load control demand response program is one where a signal is sent to a customer device (e.g. water heater or air conditioner) telling that device to reduce energy consumption.  A two-way signal allows the sender of the signal to confirm whether the device has responded or the customer has decided to over-ride the signal.  A load control program may be implemented by a utility or third party.
Time Varying Pricing	
Time varying pricing (also known as time of use rate structures) changes the price customers pay based on time of day such that the rate is higher during periods of peak demand.  At the most extreme, customers can pay a different price every hour based on market prices.  In more traditional pricing structures, customers pay a different rate for a given number of hours every weekday, coincident with the time of system peak demand.  Another form of time varying pricing is a critical peak price or rebate where prices respond to a critical peak event of very high demand.  In order to implement time varied pricing structures a customer must have a meter that measures usage in the buckets corresponding to the price period (e.g. a meter must record usage in hourly increments in order to enable an hourly price).  Assuming the metering infrastructure is in place, a time varying price structure can be offered by a utility (assuming they have an appropriate tariff rate) or a third party supplier.    
Advanced Load Forecasting
Advanced load forecasting is the process of making more accurate and discrete predictions about future system loads based on customer usage data.  Improved forecasts enable operators to better schedule and dispatch generation. 



Equipment Replacement
· Primary Equipment
· Secondary Equipment
Primary Equipment	
Primary equipment refers to high and medium voltage power equipment (e.g., transformers, circuit breakers, switchgear, etc.)  typically found in a utility substation switchyard.  
Secondary Equipment
[bookmark: _GoBack]Secondary equipment refers to low voltage monitoring, protection and control equipment (e.g., relays, sensors) typically found in a utility substation control house and increasingly along distribution feeders.  
System Hardening (definitions)—TBD
Workforce Management (definitions)--TBD
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