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1)  Measuring/Estimating Minimum Load:

a) Please provide the percentage of (1) substations, (2) feeders, and (3) line sections in your service territory where the Company has the ability to directly measure minimum load?

	
	Substations
	Feeders
	Line Sections

	National Grid
	52%
	50%
	27%

	NSTAR

	North 115/14kV Stations
	 100%
	100%
	 -

	
	North 4kV Stations
	80%
	84%
	-

	
	South 115/23kV and 115/13.2kV Stations
	100%
	100%
	

	
	South 4kV Stations
	5%
	5%
	-

	
	North and South 15kv Line Sectionalizing Devices*
	-
	-
	93%

	
	North and South 4kv Line Sectionalizing Devices*
	-
	-
	100%

	Unitil
	30% 
	37%
	0%

	WMECO
	 70%
	36%
	21%


Table Note: 

The table above includes distribution and subtransmission circuits. 

For the purposes of this response, a line section is defined as any portion of a distribution feeder that is bounded by automatic sectionalizing devices, such as a recloser or automatic sectionalizing unit, or by the end of the distribution line. 

National Grid Note: 

Approximately 49% of line reclosers have analog data for peak loads but do not measure continuous loads or minimum loads.

NSTAR Note:

*Data for “line sectionalizing devices” refers to the devices themselves rather than the “line Sections”.  For the initial feeder section from the substation, refer to the “Substation” or “Feeder” columns.

WMECO Note:

1) The WMECO distribution system has the ability to directly measure minimum load at 70% of its substations overall.  We have this ability at 100% of our 13.8 and 23 kV substations, and 0% at our lower voltage substations.

2) The WMECO distribution system has the ability to directly measure minimum load at 36% of our feeders overall.  We have this ability at 45% of our 13.8 and 23 kV feeders, and 0% at our lower voltage feeders.

3) The WMECO distribution system does not have the ability to directly measure minimum load on field devices.  We have DSCADA on approximately 36% of our recloser line sections, and minimum load values could be measured and logged if modifications are made to programming and a database is developed.  At the present time, we have the ability to measure minimum load on those line sections connected to feeders that have the required metering.

b)  Please state the method used to estimate minimum load when direct measurement is unavailable.

In the absence of any better data, minimum load is estimated as 25% of annual peak load for a feeder. This is based on a review of typical load curves across the distribution system. Minimum load for a line section, in the absence of better data, is generally estimated based on the ratio of connected load of the section to total connected load of the feeder.

Other methods that may be used when appropriate include using circuit load-flows and adjusting the model for minimum system load conditions, or installing temporary line recorders to directly measure the load over a given time and extrapolating the results for other system load levels.

2) Use and Deployment of Distribution System Equipment to Readily Integrate Distributed Resources

a) Please provide the number of substations in your service territory that have transformers capable of reverse power flow.

Each company’s response below addresses reverse power flow through the transformer proper. The responses do not address the potentially significant system protection issues that may arise from reverse power flow.

National Grid Response:

National Grid is aware of the concerns raised by some utilities regarding issues that could result from reverse power flow through power transformers that were not specifically designed for reverse power flow. However, at present, National Grid does not limit level of DG interconnection on the basis of such concerns. It is National Grid's opinion that, engineering and operational knowledge of such issues will mature in such a way that problems requiring correction (that develop under our current policy) will be limited and, if necessary, in most cases our distribution systems would afford sufficient opportunity for a solutions (for example, system reconfiguration) to be quickly put in place until permanent system modifications can be made. National Grid continues to evaluate this issue and monitor the experience of other utilities in this area of concern closely and will adjust its policies accordingly.

NSTAR and WMECO Response:

The NSTAR and WMECO distribution systems were designed and constructed for forward power flow, with equipment specified for that operation.  Legacy distributed generation on these circuits was generally small compared to the overall total load at the substation.  Historically, there have only been a few substation transformers that have had reverse power flows, usually at low levels for a limited amount of time. 

The Companies do not have any experience with large, long-term reverse power flows through our substation transformers.  We are concerned that there may be unknown and undesired affects that could impact the performance of these transformers.  Based upon the wide range in age and the many different manufacturers of our substation transformers, we cannot provide a definitive answer at this time for all substation transformers.  We will continue to examine this issue with our transformer manufacturers, and will consider requests for reverse power flow on a case by case basis.

Unitil Response:

None of the substation transformers are specifically designed for reverse power flow.  At this time Unitil has not analyzed the potential effects of allowing a substation transformer to be energized from the secondary side, however with some analysis, we may be willing to allow a certain amount of reverse power flow based on a percent of nameplate rating of the transformer.   

In addition to the transformer design, very few of the Load Tap Changers (LTC) controls presently used have the capability of controlling voltage on reverse power flow.
b)   Please provide the number of (1) substation and (2) feeder voltage regulation devices in your service territory that are capable of reverse power flow.

	National Grid
	See Note

	NStar
	50%

	Unitil
	See Note

	WMECO
	50%


National Grid Note:

National Grid does not have a specific count of the number of voltage regulating devices capable of reverse power flow. The number is relatively low. However, all new LTC and voltage regulator controls purchased by National Grid have bidirectional capability.

Unitil Note:

Unitil does not have a specific count of the number of voltage regulating devices capable of reverse power flow. The number is relatively low. However, all new LTC and voltage regulator controls purchased by Unitil have bidirectional capability.  The use of this function would need to be analyzed on a case-by-case basis.

WMECO Note:

A complete assessment of all voltage regulating equipment has not been undertaken, but an initial high-level review indicates that approximately 50% of substation and line voltage regulating equipment is capable of reverse power flow.  All new LTC and voltage regulator controls are purchased with bidirectional capability.

	Reverse Power Flow

	Substation Regulation
	Approximately 50%

	Feeder Regulation
	Approximately 50%


3)  Is there additional data about the deployment of technologies on the distribution system you would like to describe, that would demonstrate the Company’s current ability to enable the functions of a modern grid, such as (1) reducing the duration of outages; (2) integrating distributed resources; and (3) optimizing demand?

National Grid Response:

(1) National Grid is currently working on a Smart Grid Pilot in the City of Worcester.  A component of this pilot is an Advanced Distribution Automation (ADA) scheme which will enable the automatic reconfiguration of the feeders in the pilot area (10 feeders, ~ 15,000 customers) in response to permanent interruptions on the distribution system.  The expectation is that the ADA scheme will reduce the scope (by automatically isolating the faulted section and restoring power to the unaffected areas) and duration (by limiting the amount of feeder to be patrolled to the isolated section) of large interruptions.  The purpose of the pilot is to gain an understanding of how this type of advanced scheme will work on our system as well as to determine the extent of any reductions.

(2) National Grid is currently involved a DOE sponsored project lead by QADO Energy to develop a methodology and tools for standardized DG evaluations that could be used by all utilities standardize and expedite evaluations. Further, we are monitoring a pilot project being conducted by a subsidiary that proposes to use pulse-based anti-islanding technology to eliminate the need for Direct Transfer Trip. We have also revised our specifications for voltage regulating controls (voltage regulators and LTC controls) to require bidirectional capability on all new purchases. 

National Grid is proposing a pilot project to integrate energy storage into our Everett PV site. Energy storage has the potential reduce or eliminate many voltage, flicker, and loading concerns that limit the size of wind and PV projects that can be located on typical distribution feeders.

(3) Another component of the Worcester Smart Grid Pilot is Advanced Capacitor Control (ACC).  The intent of this component is to operate the pilot feeders more efficiently by installing capacitor banks with advanced controls and two-way communications.  These new controls are expected to minimize losses and reduce demand by switching the capacitors in response to changes in load on the feeder.  This is expected to allow the system to operate very efficiently, which will reduce the loading on the feeder throughout the day (not just during peak conditions).  The purpose of the pilot is to gain an understanding of how this type of advanced scheme will work on our system as well as to determine the extent of any reductions.

NSTAR Response:

NSTAR has implemented innovative Distribution Automation technology on our system. Our SCADA based D200 system allows us effective and flexible control of our distribution feeder and devices. This system significantly reduces outage time by providing our distribution feeders self-healing functionality and outage minimization.  We have also been utilizing this system to communicate with reclosers at the points of interconnection to customer Distributed Generation (DG) Facilities.  These DG reclosers significantly decrease cost to the customer and allow for a straight forward line of demarcation between customer Generator and Utility.

Unitil Response:

Unitil’s AMI system is an important aspect of our approach to grid modernization.  Unitil’s AMI system provides a near real time two-way communication to all of Unitil’s electric and a large percentage of gas meters.  This system allows for usage information on every customer every day, outage notifications and a communications system that is used to limit the required field interaction and reduce O&M costs associated with the meters.  This system is also the basis for time of use rates used to modify customer load behavior during peak loading periods.

Unitil continues to grow its SCADA system.  This system is designed to provide real time notification of outages, remote switching capability and real time loading and voltage measurements used to operate the system.  The SCADA system can be integrated with protection schemes for distributed energy resources to ensure that these resources can connect while not otherwise affecting the reliability or protection of the electric system.

Unitil’s OMS is integrated closely with GIS, CIS, SCADA and the AMI system to provide predicted outage locations and up to date information on outage restoration times.  The OMS allows Unitil to actively manage small to large scale outages in a consistent manner.

Unitil is currently evaluating other communication networks to determine which networks will provide the most robust backbone for distribution automation.  These networks might consist of fiber optic cables, cellular based service, wireless networks, powerline carrier, satellite or other types of communication networks.  It is important to have the communication network designed with enough capacity to share the data and status indications that are required for distribution automation.

Unitil works closely with customers requesting generator interconnections.  Unitil’s design team is focused on making sure that these installations are designed to meet the needs of the customer as well as the electric system.  Unitil believes that the existing interconnection process provides a good balance between analysis, design and overall schedule.

WMECO Response:

WMECO is committed to providing safe and reliable electric service.  These goals are achieved through a combination of maintaining our plant, construction standards to minimize the number of outage events, circuit designs to facilitate restoration, vegetation management to reduce tree outages, and technology to minimize the impact of outage events.  Technology that has been deployed on portions of the system to reduce the duration of outages includes;

o
Source transfer switches, usually padmounted on underground circuits

o
Recloser loop schemes on overhead circuits

o
DSCADA on distribution feeder breakers

o
DSCADA on distribution reclosers

In addition, WMECO is currently working to develop a radio based self-sectionalizing scheme using airbreak switches within existing recloser loop schemes.

WMECO uses technology to integrate distributed resources by installing DSCADA reclosers or switches at the DG site with communications via telephone line (most common), radio, or fiber to enable direct transfer trip (DTT) when required.  The Company is currently exploring the use of power line carrier to imprint a signal that identifies the utility source is present at the DG site as an alternative to the current options for anti-islanding protection (DTT).

