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A. INTRODUCTION

The Energy Facilities Siting Council hereby conditionally APPROVES

the Petition of the Boston Ga~ Company et a1. ("Boston Gas" or "the

Company") for the approval of an Occasional Supplement to their Second

Long-Range Forecast of Gas Needs and Requirements. The background and

history of the proceedings will be reviewed in part B below. Section C

describes the Company's Ncrth Shore Division and the reasons for the

uncertainty surrounding the availab:.lity of the Salem LNG facility. The

need for replacement peak shaving capacity is discussed in section D;

description of the proposed additions at Danversport in section E;

alternatives to the proposed additions in part F; and environmental

impacts in part G. Finally our conclusions and the Decision and Order

are contained in part H.

B. BACKGROUND and HISTORY

On March 19th, Boston Gas filec a Letter of Intent indicating that

they would file an Occasional Suppl€.lnent to their Second Long-Range

Forecast* within three we"ks. On that same date, the Council's Hearing

Officer delivered an Ordel: of Notic", to the Company, requiring that they

publish notice of an adjudicatory proceeding in The Salem Evening News,

and the Peabody Times, once a week for three consecutive weeks. In

addition, the Company was ordered to post such notice in the five towns

serviced by Boston Gas' Ncrth Shore Division: Salem, Beverly, Danvers,

Peabody and Middleton. The Company complied in full with the Order.

In its Letter of Intent, the Company indicated that their proposal

would be for the construction of certain additions to their Danversport

* The Council approved conditionally in part, and rejected in part
the Company's Forecast in March (1982) 7 DOMSC ,EFSC No. 81-25
(1982) .
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Liquid Propane-Air ("LPA") facility. As an initial matter, the Council

Staff made an informal visit to the facility on March 20th, 1982. As a

result of that visit a~d subsequent telephone discussions with the

Company, it became apparent that: 1) any environmental impact would

be very local in nature, confined to Danvers: and, 2) that the facility

was located within the boundaries of the Massachusetts Coastal Zone.

(Mass. CZM plan, Vol. II). The Staff then took the following actions:

during the week of March 22nd, the Hearings Officer personally

telephoned the Town Manager of Danvers and explained the substance of

the Company's proposal as well as Siting Council procedure: copies of

the Notice were hand delivered to residences on the two streets near the

Danversport plant, Broad and Appleton Streets, and, notice was given to

the Office of the Secretary )f Environmental Affairs and the Director of

the Office of Coastal Zone !\magement (nCZMn).

The Company filed its ~ompleted petition on April 2, 1982 and on

April 9th, a pre-bearing conference was held at the Council offices. No

interested person" or intervenors came forth. The Company was

represented by John McKenna, acting President; L. William Law, General

Counsel and IHllitlm Luthrin, Project Manager. At the prehearing

conference, the p,.rties agreed to hold a Public Hearing at the Danvers

Town Hall on April 22nd, at 7:00 P.M. and the Company was ordered to

publish notice of the meeting in like manner as described above.

At the April 22nd Public Hearing, the Company was represented by

Messers. Law, Lutherin and Joseph Toner, a company engineer. John

Hughes, Chief Economist and Paul Gilrain, General Counsel, represented

the Siting Council. The hearing was attended by over a dozen concerned

citizens as well as Representative Theodore Speliotis of Danvers and
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John Monahan of Beverly. Among the concerns expressed at the hearing

were: the desire that the LPG trucks take a route to the facility which

would avoid residential neighborhoods; the additional noise pollution

which residents fearad might be caused due to the increased use of the

plant; and, the residents' desire that they receive some assurance that

the improvements to ~he plant not result in its permanent usage as a

primary peak shaving facility. (See: Transcript Vol. No.1; passim.)

Fo11ol/ing the Danvers hearing, the Council Staff began the

discovery process; which eventually led to three rounds of discovery and

responses. Further, on May 5, 1982, Chief Economist Hughes and Hearing

Officer Gi1rain visii.ed the facility, this time formally with Company

representative Joseph Toner. The Staff contingent personna11y inspected

the site and drove O\'er all four of the proposed transport routes to

assess the impact an;: safety of each. Although the Staff solicited

further written comm~nts from local residents, none were forthcoming.

One final visit to the site was made by the Hearing Officer and CZM

staff biologist Gary Clayton in order to better assess the projects

potential impacts on the coastal zone.' The following analysis is based

on the information contained in council dockets and the record in this

particular docket.

It must be emphasized that the Council's decision is based on the

tripartate decision criteria as to the need for the improvements in the

facility (see part D, infra.); the environmental impact of the facility

(see part G, infra.) and the cost effectiveness of the chosen

alternative (see part E, infra.). No one factor is overriding in such a

* Mr. Clayton's report and analysis are appended hereto as Appendix
"A".
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determination yet because of the unique circumstances surrounding the

Salem LNG tank (see part C, infra.), the Council's concern must

necess2Lily be focused on the peak shaving capability of the Company's

North Shore Gas system. The following analysis will expand on this.

C. The Nor-:h Shore Division's Salem LNG Facility

The Salem LNG plant is Boston Gas Company's primary peak-shaving

facility serving the Company's North Shore division. The plant consists

of a 290,000 barrel LNG storage tank and vaporization units. The North

Shore servicE area has 29,417 total customers from 5 towns: Salem,

Peabody, Beverly, Danvers and Middleton. The division is wholly

isolated froIT other operating divisions, having its own "city gate" take

stations on the Tennessee Gas Pipeline (See Table 1). In addition to

the Salem facility, the division is served by the Danversport LPA

facility, which presently has less than half the peak day sendout

capacity of t.he Salem plant. These two peak shaving facilities and the

two city gatE'< stations are the only sources of gas supply presently

available to serve the North Shore Division.

On May :'2, 1981, the Office of Operations and Enforcement ("OOE"),

of the U.S. Department of Transportation Materials Transportation Bureau

("IITB") issued a Notice to the Boston Gas Company alleging that its

Sa:.em LNG storage tank was hazardous to life or property within the

me2_ning of the Natural Gas Pipeline Safety Act ("NGPSA") as amended (49

U.S.C. 1679 (b)). The notice was based upon an investigation and

analysis performed by MTB in conjunction with the Massachusetts

Department of Public utilities ("DPU"). An on-site inspection had taken

place on October 7 and 8, 1980. Hearings on the matter commenced on

July 1, 1981 and terminated November 10, 1981. The Final Order was
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Table 1.

Boston Gas Company

North Shore Division - Summary Statistics

Towns

1
Tota~ Division Customers

Send.)ut Statistics:

Division Baseload Sendout
Division Heating Increment
Firm Peak Day Design Sendout

Pipeline Gas Delivery Stations: 2

Salem, Peabody, Beverly,
Danvers and Middleton

29,417

3.74 BBtu/day
0.47 BEtu/DD

37.89 BEtu/peak day

Danversport (Salem/Peabody)
West Peabody

Peak Shaving Facilities:

Salem LNG Vaporization
Salem LNG Storage

15.0
2.4

15.0
1,000

BBtu/day
BEtu/day

3
BBtu/day
BEtu

Danversport LPA Plant
Danversport Propane Storage

6.6 BBtu/day 4
127,500 gallons

1

2

3

4

The Company serves a total of 490,825 customers in 8 divisions.

Pipelines takes are contractual maximum daily quantities ("MDQ")
from the Tennessee Gas Pipeline.

With full back-up units with equal capacity.

Equivalent to approximately 11.7 MMBtu.

Sources: Occ. Suppl.; Staff Information Requests
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First, the Company was ordered to more carefully monitor the Salem

tank and to propare an emergency plan to be implemented in the event of

a serious leakage problem or other structural failure; and,

Second, immediately after the 1981-82 winter heating season, the

tank was to be removed from service, emptied, inspected, and repaired

and retested as necessary to comply with appropriate State and Federal

safety regulations. (49 CFR Parts 190, 191, 192 and 193; Massachusetts

State Code DPU ll725-E, Section 27B).

The Salem LNG tank has a diameter of approximately 150 feet and is

approximately 136 feet high. The double-walled structure consists of an

inner tank made of 9% nickel steel and an outer tank of carbon steel.

Between the double walls is "perlite" insulation. The tank was built in

1972 and its lease rights were purchased by Boston Gas* from the

original lessee in 1973.** Throughout the tank's operational history,

evidence suggests the presence of-leaks. (DOT Order of Nov. 23, 1981,

Docket CPF 1036-H) These leaks, which have occured around the entire

periphery of the tank, are presumed to result from a "construction

oversight" in which the weld joints between the nickel steel inner tank

anchor straps and the carbon steel outer tank bottom closure plates were

mis-aligned when sealed. (pp. 3-4, DOT Order). As a result of these

inadequate weld connections, the carbon steel outerwalls may be subject

to t~mperatures below their rated design levels. Low temperatures can

induce brittleness, resulting in cracks and possible structural failure

under the pressures of normal operation. (p. 5, DOT Order). Efforts to

* Massachusetts LNG, Inc., a wholly-owned subsidiary of Boston Gas
Company, leases the Salem LNG facilities.

** The original leasee was the New England Electric System.
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permanently correct the problem by means of the use injected epoxy

sealants were evidently unsatisfactory to OOE. Concluding that the

tank's "leak history indicates that additional failures of unknown

magnitude may be imminent," OOE ordered the tank's removal from service

for thorough inspection and repair (p. 4, 6-8, DOT Order).

D. The Need for Replacement Peak Shaving Capacity

The DOT Order requires that the Salem tank be removed from service

beginning April 1, 1982 and that any work necessary to insure the

integrity of the structure be completed by October 1, 1982. However,

not knowing the scope of the necessary repairs until the tank is

completely emptied and inspected, the Company can offer no firm

assurances that the work can be completed and the tank sufficiently

filled with LNG (by truck) to meet the design year requirements of the

customers in the North Shore division during the 1982-83 winter heating

season. (ace. Suppl.). Since there is no guarantee that the Salem

facility can return to service at any predetermined time before or

during the 1982-83 heating season, and because of the lack of otherwise

sufficient redundant peak shaving capacity, it is imperative to plan for

adequate contingency capacity for the coming winter. This is necessary

to insure that firm peak day sendout requirements are met.* Table 2

shows the most recent estimate for design year peak shaving requirements

in the North Shore division for the 1982-83 heating season. Table 3

shows the number of days in which the Company could experience a

* At risk are the abilities of thousands of customers to have space
heat on the coldest days of the 1982-83 winter.
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shortfall in its ability to provide supplemental gas supplies assuming

the unavailability of LNG from Salem and relying solely on the existing

Danversport LPA plant's capacity, again assuming design conditions.

Additionally, the Company designs its production facilities to

provide adequate capacity to meet firm peak day requirements under

design conditions.' Firm peak day sendout for the North Shore Division

is 37,890 MMBtu, of which 20,240 MMBtu must be provided using

supplemental supplies, i.e., a combination of both LNG and LPA.

However, Danversport can presently deliver only 6,600 MMBtu. without

the Salem LNG facility, the Company's firm customers would experience a

13,640 MMBtu supply shortfall on design peak days. To meet this

contingency, the Company is proposing to upgrade the capacity of the

Danversport propane/air production facility. The proposed additions to

the LPA facility at Danversport will displace LNG usage with LPA usage

as the primary Supplemental gas resource for the North Shore's peak

shaving requirements. But the Company has a "take-or-pay" contract for

its LNG supplies (from Distrigas), and if some supplies can't be used in

one division of the system, it must be used in others. Boston Gas

expects to use the Mystic/Lynn and Boston/Norwood divisions, and

equivalent amounts of propane which were to be used in the two Boston

area division will now be transferred to the North Shore. Thus, on a

system-wide basis, there will be no substantial change in the Company's

forecasted resource mix, as recently approved by the Council in its

adjudication of the Company's Second Long-Range of Gas Needs and

Requirements.

, There are 73 degree days in a design peak day in which the average
daily temperature is - 8°F.
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E. Description of the Existing Facility and Proposed Additions at
Danversport

The Company's existing propane/air production facility, that is

dedicated to the North Shore Division, is located at 18 Broad Street,

Danversport, Massachusetts. The plant was originally built in 1951,

with modifications made in 1969. The facility site utilizes

approximately 5.35 acres of "Industry I" zoned land. The plant has a

rated capacity of 6,600 MMBtu per day of natural gas equivalent.

Vaporization is provided by two steam vaporizers, each having a capacity

of 2,500 gallons of liquid propane per hour. The plant has two steam

generators, one oil-fired and the other gas-fired, each capable of

producing 3,450 Ibs. of steam per hour. Air generation is provided by

four rotary vane air compressors each rated at 480 scfm and having a

discharge pressure of 100 psig. Three compressors operate off natural

gas, the fourth, an electric motor. The plant has three 30,000 gallon

water capacity (W.C.) and one 60,000 gallon W.C. above ground storage

tanks for total liquid propane storage of 127,500 gallons (85% W.C.).*

A 40' X 60' cement block structure contains the air and steam generation

equipment, propane vaporizers, and the controls for the production and

mixing of propane/air vapor. Also at the site are two smaller block

structures which house the Salem and Beverly "city gate" stations which

connect with the Tennessee Gas Pipeline. The Danvers/Salem feed system

is fed from the "Salem" building and the Salem/Beverly loop is fed from

the "Beverly" building. The Salem building also contains facilities for

* Propane storage is not completely filled to full water capacity to
allow for expansion of liquid due to outside temperature changes.
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Table 2.

Boston Gas Company

North Shore Division - Simulated Design Year Peak Shaving
Pequirements

Days
Peak Shaving Peak Shaving

Month Required Volumes (MMBtu)

NOVa 1982 6 8,224

Dec. 1982 22 103,761

Jan. 1983 23 142,715

Feb. 1983 22 123,879

Mar. 1983 15 50,970

Apr. 1983 1 591

Total 89 430,140

* Design Year assumptions: 6,300 total degree days and 25 "extremely
cold" days when mean temperature is 20°F or colder. A IIdegree day"
is a measure of the deviation of the mean daily temperature from
(below) 65°F.

Source: Occasional Supplement
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Table 3.

Boston Gas Company

North Shore Division - Days of Insufficient Peak Shaving Ca2acity
Capacity'

Total Deficier,cy
Month No. of Days (MMBtu)

.
Nov. 1982 ° °
Dec. 1982 6 :W,086

Jan. 1983 10 36,753

Feb. 1983 8 23,039

Mar. 1983 3 3,494

Total 27 83,372

• Assumes Salem LNG is not on line and Danversport LPA facility is
on line, but without proposed improvements.

Source: Occasional Supplement
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gas conditioning and final mixing of propane/air anQ natural gas prior

to entering the two major distribution loops. The Danversport

facilities interface with 389 miles of gas mains that ultimately serve

approximately 30,000 customers.

To ensure that the Company will have sufficient capacity to meet

both design year and design day requirements without the Salen LNG

facility, for the 1982-83 winter heating season, the Company is

proposing to increase the production capacity of th,: Danversp~rt LPA

plant from 6,600 MMBtu/day to 25,282 MMBtu/day. Thi.s would rt'.qui.re the

installation of an additional propane vaporizer, four additional air

compressors, and a redesigned mixing and control system.

The Company owns a Black, Sivalls & Bryson water bath type

vaporizer which·is presently not in use. It has a capacity of 7,500

gallons per hour or 16,500 MMBtu/day, and can be easily insta:led at

Danversport.

The Company proposed to add 5,200 cubic feet per minute :cfm) of

air compressor capacity which would allow for a maximum production rate

of 17,557 Mcf/day of propane/air mixture at a heating value o~ 1,440

Btu/cf with a delivery pressure into the system at a minimum of 90 psig

required on a design day. This additio~dl capacity would allow the

Danversport plant to deliver a total maximum of 25, .282 MMBtu/day, which

is sufficient to meet the Company's design peak day sendout requirements

of 20,240 MMBtu. Four 1,300 cfm diesel driven portable air compressors

would be installed. Two would be permanent and two would be leased for

the 1982-83 heating season, or until the Salem LNG facility returns to

service.
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Table 4.

Boston Gas Company

Estimated Costs of Danversport LPA Plnnt Additions

Description

Piping and Mechanical Work

Electrical Work

Foundation for Pump and Vaporizer

Control Panel and Instrumentation

Field Mounted Instruments and
Control Valves

Portable Air Compressors

Total Estimated Equipment
and Subcontracts

Engineering Design, Specification
Bid Preparation

Construction Supervision and
Startup

Total Estimated Engineering
and Construction Supervision

Total Estimated Cost

Es,timated Cost

$42,000

18,000

5,000

17,000

15,000

200,000

S297,000

25,000

10,000

$35,000

$332,000

Source: Occasional Supplement; costs are estimates as of April 2, 1982.
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The Company is also proposing tc replace the plant's old Askanie

control system with a "s tate-of-the-art ll electronic ratio control

system. This system would "ratio" the exact amounts of propane and air

to ensure that the mixture is within the interchangeability limits for

natural gas, ie.e., that the mixture is neither too rich nor not rich

enough. In the operation of the plant, liquic. propane is pumped from

storage to a vaporizer where the liquid is heated into propane vapor.

At the same time, the air compressorB compress atmospheric air to a

pressure of approximately 100 pounds per squar" inch gauge (psig). The

mixing and control system blends the high pressure air with the

vaporized propane (approximately 57% propane and 43% air by volume), to

form a mixture which has a final heating value of approximately 1,400

Btu/cf. This mixture is then injected into dintribution mains where it

mixes with pipeline gas.

The estimated costs for the proposed addi~ions to the Danversport

plant are shown in Table 4.

With respect to the cost estimates, two facts are noteworthy: 1)

the absence of any capital charges for the vaporizer which reflects the

fact that the Company already owns the equipment; and 2) two of the four

portable air compressors are to be leased until the Salem facility is

returned to full service which further reduces capital charges.

F. Alternative Sources of Peak Sha'ling Capacity

Alternatives to the proposed additions at Danversport are severely

limited because of the North Shore Division's physical isolation from

the rest of Boston Gas Company's service territory. This constrains the

Company from using surplus peak shaving capacity that serve other
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divisions to meet estimated design day loads in the North Shore. The

Company's Occasional Supplement identified five alternatives related to

the use of other LNG facilities; it discussed the potential to increase

pipeline deliveries into the division, via the Tennessee Gas pipeline;

it considered alternative LPA facilities that are owned by the Company;

and finally, it appraised the need for new peak shaving capacity in

relation to Company policies with respect to interruptible sales and new

heating hookups. Each of th<~se alternatives will be briefly analyzed

below.

First, several of the "alternatives ll speculate about increased

usage of some other Company peak shavi'lg facility, e.g., Distrigas LNG

(at Everett), Lynn LNG, Commercial PoL1t LNG, or propane/air facilities

in Gloucester, Reading and Revere. In each case, the delivery of

supplemental gas from the indicated pelk shaving facility is technically

infeasible because there" is no underground pipeline interconnection with

the North Shore Division. For example, in order to feed Distrigas LNG

vapor into the North Shore area in sufficient quantities to meet the

estimated load, a 16" diameter underground pipeline would have to be

constructed from Lynn to Salem. Lynn is the terminus of the high

pressure line which feeds Distrigas LNG into the Company's Mystic/Lynn

division. * This line would run approximately 5.6 miles, following a

route along an existing railroad bed and also major city streets in Lynn

and Salem. The estimated cost is $2.4 million, considerably more than

* The Mystic/Lynn division is interconnected with the Company's
largest division. Boston/Norwood, via 16 t1

, 20", and 24" pipelines.
The Mystic/Lynn division serves 145,000 customers and the Boston/
Norwood division served 292,000.
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the Danversport alternative. While it could be argued that some

long-term benefits might accrue from such an interconnection, in this

case, there is not su:ficient time to either license or build such a

line to make any impact on the coming heating season's peak needs.

Additionally, the Council questions the fiscal efficacy of such an

expensive pipeline interconnection whose need is predicated on limited,

peaking needs as oppcsed to year-round baseload needs. Furthermore, the

laying of a pipeline to interconnect operating division is not

necessarily sufficient to provide the needed gas supplies. Pressure

differentials, between divisions, may require the installation of a

compressor station at the point of interconnection. This would

certainly be the case if attempts were made to feed additional

supplemental supplies from the low pressure divisions in and around

Boston (10 psig) , to the higher pressure North Shore division (90 psig).

(Occ. Suppl.) **

It should also be noted ttat without the Salem LNG facility in

service, the Company will have less LNG in storage at the beginning of

the 1982-83 winter SHason than would be the case if Salem were in

service. Hence, if an attempt were made to direct DOMAC (Everett), Lynn

or Commer,,~al Point ,'Dorchester) LNG to the North Shore, it would result

in a more rapid draw60wn of these supplies, and potentially impair the

Company's peak sendout capabilities in the other division.

It is clear to the Council that attempts to service the North Shore

Division with LNG facilities located iri other divisions would be

* The cost of a natural gas compressor-interface between the North
Shore and Boston/Norwood divisions was not estimated, and
justifiably so, because the cost would have been in addition to the
cost of the Lynn-to-Salem pipeline which was already excessive by a
ratio of over 7-to-l.
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technically infeasible given the short lead-times available before the

1982-83 heating season and also because the cost of such efforts would

be certainly imprndent relative to the Danversport proposal.

Boston Gas also examined the feasibility of installing a small

"pressure type" satellite LNG tank of approximately 60,000 gallons

within the existing LNG impounding area at Salem and tying this tank

into the existing vaporization and truck unloading system. LNG trucks

would off loa:! into the stationary satellite tank and when peak shaving

was required, LNG would be withdrawn, vaporized and sent out to meet

demand in the same manner that LNG is withdrawn from the existing Salem

facility. However, the cost of the small tank alone is estimated to be

between $450,000 to $50),000. Additionally, this alternative would

require construction ac:ivity in the same area where the Salem tank

repair operations are u1derway. For these reasons, the Council rejects

this alternative. Locating a satellite facility at some other location

with the Nort.h Shore division would result in additional costs because

vaporization, truck handling, and an LNG impounding area, along with the

storage tank, would have to be added at any other site.

A prerecuisite to using off-system purchases of LNG from other

C"L11ities (e. g., Bay State Gas or COM/Gas) is the necessary facilities

to inject thE gas into the North Shore distribution system. Without a

satellite facility as described above, this option is also infeasible.

Firm deliveries of pipeline gas to the North Shore division are

provided by the Tennessee Gas Pipeline Company up to contractual maximum

daily quantities ("MDQ") for each of the two stations supplying the

area. (See Table 1). Tennessee is the sole pipeline supply serving the
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division. Tennessee has also indicated to Boston Gas that they can not

provide increased firm deliveries to compensate for the withdrawal from

service ~f Salem LNG. The Company does have agreements with Tennessee

to provide "best efforts ll transportation of underground storage volumes.

These volumes could be used to serve demand above MDQ if they can be

delivered. The Council is aware that when the needs are greatest (on

extremely dold days), "best efforts" deliveries are the least probable.

Hence, the Council cannot condone total reliance on this source for the

1982-83 heating season. Nonetheless, the Council believes that this

source should be used to the extent that it offsets the use of more

expensive propane air peak shaving supplies, and a conditions is imposed

to this Decision and Order to that effect. Use of "best efforts"

pipeline deliveries, however successful, does not diminish the need for

the additional ?eak shaving capacity in the North Shore Division.

Besides t~e facility at Danversport, the Company owns and operates

threE! propane ~ir plants in Gloucester, Reading and Revere. The

facL.ities feee': into other divisions of the Company's distribution

systE!m and are not capable of assisting the North Shore division in

meet:.ng its sendout requirements, for the same reasons as discussed

abOVE! with respect to LNG. Similarly, the construction of new LPA

facilities at a site other than Danversport would require new storage,

vaporization and related piping and controls, and greatly exceed the

cost of the proposed Danversport alternative.

Finally, the Company considered the extent to which reductions in

interruptible loads and new customer hook-Ups might impact the need for

the new facilities. Interruptible sales are not routinely allowed on

peak days and thus so not alleviate in any way the need for additional
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peak shaving capacity. The Company already classifies the North Shore

division as a Il saturated area" in terms of potential new hookups. In

any event, heating new hookups in this area are not allowed by Company

policy, thus the need for new peak shaving capacity cannot be eliminated

or reduced by controlling load additions.

In summary, the Council finds the Company's presentation of

alternatives to the Danversport proposal to be exhaustive and the

Council here determines that the proposed additions to the Danversport

facility are the least costly and most reliable of the set of feasible

alternatives.

G. EnvJronmental Impacts of the Proposed Additions at Danversport

Th",re are potentially five major environmental impacts associated

with thE Danversport proposal. They are: impacts during the

construction phase, trucking impacts during the winter heating season,

compresnor noise impacts, the use of the system's Ilflare ll
, and impacts

to the Ilassachusetts Coastal Zone. Each will be briefly discussed

below.

(1, Impacts During Construction

Construction activities to provide for the proposed additions to

the Danversport LPA facility are estimated to take approximately 4-1/2

months after the acquisition and approval of construction bids. The

activities to be conducted are: site preparation, forming and pouring

the concrete foundation for the vaporizer, piping work for both liquid

and vapor lines, electrical work, rigging, and painting, fencing and

cleanup. Most of the piping and electrical work will take place within

the process building which houses the existing vaporizers, compressors
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and controls. Heavy excavation and driving of piles are not required

for the proposed project. Construction noise and dust should be very

limited. Concrete deliveries for the vaporizer foundation and the use

of cranes to move and set the vaporizer are the only activities

involving heavy vehicles and their employment is expected to be brief.

The Council finds that no substantial impacts exist during the

construction phase.

(2) Trucking Impacts During the Operation of the Enlarged LPA

Facility

Propane will be delivered to the Danversport plant by truck in

3ufficient quanties to ensure that at the beginning of each day's

=xpected production of the storage tanks will be full. The amount of

:rucking necessary will be dependent upon the amount of gas sendout

cequired. It takes approximately 10.9 gallons of liquid propane to

produce an Mcf of vapor at 1,000 Btu/cf. Each truck contains

approximately 9,000 gallons, which would support the production of 825

MMBtu. Table 5 shows the total estimated trucking traffic required by

month during the 1982-83 heating season, under design conditions. It

should be noted that the estimated trucking requirements under design

year assumptions are effectively worse case estimates. This is

particularly true of peak day trucking requirements. Normal

requirements will always be less. The Danversport plant has three truck

unloading stations.

The Company's Occasional Supplement identified four alternative

trucking routes to the plan (Options A, B, C, and D). A fifth route

("E") was identified at the April 22nd Public Hearing. All routes
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Table 5

Boston Gas Company

Danversport LPA Plant
Design Year Trucking Requirements

Production Monthly
Requirements Peak Day

Month (MMBtu) Truckloads Truckloads

Nov. 1982 8,224 10 4

Dec. 1982 103,761 126 16

Jan. 1983 142,715 173 25

Feb. 1983 123,879 150 14

Mar. 1983 50,970 62 11

Apr. 1983 591 1 1

430,140 522

Source: Occasional Supplement
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approach the plant from Route 128. The Company has provided USGS maps

which trace options A thru D. (See Exhibits M and N, Occasional

Supplement). The Council prefers options A and C, which approach the

plant thru the main gate on Broad Street. Options Band D, which

actually takes the trucks past fewer residential homes, are less

desirable because of a hairpin turn off Endicott Street at Appleton

Street, and subsequently entering the plant via its rear gate.* The

Company should exercise its judgement carefully with respect to the

trucking routes used, taking into consideration potentially hazardous

* Option B would require LP trucks to exit Route 128 at Endicott
Street in Danvers, cross two lanes of traffic in the process, and
make a hairpin turn entering the rear driveway to the LPA plant.
Option D would avoid the Endicott Street cross-over by having the
LP trucks exit Route 128 at the intersection of Route 35 in
Danvers and travel approximately 1 mile through town. The trucks
would enter the facility by the same rear entrance but would
approach the driveway on Endicott Street from the opposite
direction as would be the case in Option B, thus avoiding the
hairpin turn. At first blush option D would appear to be the best
choice: avoiding the Route 128-Endicott Street cross-over, the
hairpin turn and the residential neighborhood, however, for reasons
similar to the concerns over the hairpin turn, this option is not
favored for reasons of safety. Approximately thirty yards west of
the rear entrance to the plant Endicott Street has a small, but
steep incline. Approaching the rear entrance in an easterly
direction (Option B), the driver of a vehicle cannot see a vehicle
turning into the rear driveway until the crest of the incline.
This would place a vehicle only thirty yards from an LP truck which
would be turning across Endicott Street into the driveway under
Option D. This potentially dangerous situation is made worse by
the presence of six theatres and two shopping malls west of the
plant on Endicott Street and the likelihood that LP trucks will be
delivering propane during the worst weather conditions. The
Council is concerned, especially because of the probability of
young drivers exiting the theaters and taverns in the locale, that
use of either routes outlined in Options B or D, would increase the
possibility of a serious, life threatening accident. Testimony to
this effect was given by local residents at the Public Hearing
held in Danversport. Tr. Vol. 1, pp. 41-42.
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winter road conditions. The fifth route alternative (Option "E" or

"Soda Pop Lane") was discussed at the public hearing by a member of the

community. This approach would have LP trucks make final approach to

the plant travelling easterly on Route 35 (Water St.) and turn right

onto property occupied by a newly constructed light industry office

building. Trucks would traverse the length of that paved property,

partly through a narrow driveway and exit at the rear of the property.

The point at which the black top ends is approximately 1500 feet from

the nearest gate to the plant.

Utilization of this alternative would require: acquisition of a

right-of-way by the Company from the light industrial property owner;

acquisition of the r.o.w. or title to the 1500' of undeveloped property;

successful petition by the company to the Town to construct and use a

roadway; and, compliance with any construction requirements necessary to

ensure the integrity of the environment. The Council rejects this

option for two reasons: the high additional cost imposed on ratepayers

by construction of a road which would substantially increase the cost of

the project; and, the uncertainty that the Company could acquire the

necessary r.o.w.'s and permits for the roadway, with the attendant

uncertainty as to the deliverability of energy supplies necessary co

meet firm sendout requirements during the 1982-83 heating season. MGL

Ch. 164 sees. 691, 69J.

The Council also notes that the Condition attached to this Decision

and Order regarding the use of "best efforts" pipeline deliveries. would

potentially minimize the total trucking requirements necessary to meet

the North Shore division's sendout requirements during the 1982-83

winter heating season.
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(3) Compressor Noise Impacts

The four portable air compressors that are to be added to the

plants (of which only 2 are permanent additions, as discussed supra) ,

are fully enclosed within acoustical housings which are designed to

limit the operational noise level to less than 76 decibels (db) at a

distance of 7 meters from the enclosure. This design specification

conforms to current EPA requirements concerning noise emission standar'ds

for portable air compressors. The nearest residential dwelling is

located at a distance of approximately 200 feet from the compressors.

At this distance, it is estimated that the noise level for the operation

of all four compressors would be approximately 63 db (Staff Information

Request, May 7, 1982). This level is external to any structure and

would be further attenuated by the walls and windows of the surrounding

dwelling. The Council also notes that compressor usage is greatest on

extremely cold days when little outside activity occurs and when

residential dwellings are presumed sealed to shut out the cold. The

Council finds that there is no adverse noise impact associated with the

proposed compressor addition to the Danversport plant.

(4) The Use of the Gas Flares and Its Impact

A component of the existing mixing and central syste~ is a gas

flare, located outside the process building at the rear of the site.

This flare operates for two reasons. First, propane air mixture which

is outside the interchangeability limits for natural gas must be

discharged rather than fed into the distribution loop. This often

occurs when LPA production starts up and lasts only until the proper

ratio is attained. The second use of the flare is to discharge

accumulated vapor from storage tanks and piping during maintenance.
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Compared with the first use, the second use for maintenance purposes is

relatively infrequent. the new electronic ratio control systeIn to be

installed at the plant is expected to reduce the need for the flare

during startups of the plant. Thus during normal operation of the

facility, noise impacts of the flare are expected to be reduced by the

proposed new additions at Danversport.

(5) Coastal Zone Management

The Siting Council has expressly adopted Massachusetts Co,stal Zone

Management Policies Nos. 8 and 9 pursuant to Council Regulations 81-84

(980 CMR parts 8.01 - 8.01). In doing so, the Council has accepted the

role of protector of the Massachusetts coastal environment from

unnecessary intrusion of energy facilities. The present Danversport LPA

facility is entirely within the boundaries of the Massachusetts Coastal

Zone (see: MCZM Plan; Vol. II).

Recognizing this fact, on April 26, 1981, the Council staff

submitted copies of the Company's Occasional Supplement to the General

Counsel of the Executive Office of Environmental Affairs and to the

Director and General Counsel to the Massachusetts CZM and subEequently

visited the site with CZM staff. Pursuant to EFSC Rule 81.1(5) (1) [980

CMR part 8.01(5)(1)] a proposed facility which is " ... ancillary to an

existing use and which does not substantially alter the envircnmental

impact at the primary site," may be exempt from CZM policy No.8. \'Ie

find that this proposal fits within such an exemption.

The facility to which improvements are proposed has existed since

1951. The improvements will affect the coastal environment in no

detrimental way: they will not have any detrimental aesthetic impact,

no detrimental physical impact, and they will not impede the use of the
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coastal environment by either recreational or commercial users. There will be

no change in the existing land use of the property under the proposed

improvements and no additional adverse impacts on the coasral zone.

There is, however, a possibility that during installation of the

vaporizer, excavation activities could increase the turbidity of the

Water's River estuary. The Company has assured the Council that: they

will take sufficient care to avoid causing any such problem during

installation. Although the total excavation will be sJOall and the use

of the coast in the Water's River area is predominantly heavy

industrial, we feel that pursuant to EFSC Regulation 81 we must

condition our approval to the effect that the Company may not dinpose of

any construction debris on the South side of the facility which borders

the Water's River, and that the Company take certain measures, s·,>ecified

in Condition 1, 5 and 6, to minimize the impact of construction

activities on the coastal environment.

The Council finds that the proposed improvements are not

inconsistent with the inland and coastal wetlands restriction programs

(M.G.L. Ch. 131, 40A; Ch. 130 sec. 105); the Scenic Rivers Act (M.G.L.

Ch. 21, sec. l7A); the Ocean Sanctuaries Act (M.G.L. Ch. 32A, Secs. 13­

17, 18). The Council, then, determines th~t the proposed improvements

to the Danversport facility, if carried out properly, Nill have no

adverse impacts on the Massachusetts Coastal Zone, eit:1er during

construction or while in operation. We further conclude that approval

of this facility is consistent with Policy No. 8 of the CZM plan and

EFSC Regulation 81.
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H. Conclusions

The Council hereby APPROVES the Boston Gas Company's Occasional

Supplement to their Second Long-Range Forecast of ,"~s Needs and

Requirements, subject to certain conditions described be1.ow.

The Company is ORDERED to commence construction of ~he additions to

the Danversport LPA plant, as soon as possible.

This Decision and Order is subject to the following conditions:

(1) That the Company not dispose of any construction debris

on the south side of the facility site which bc,rders the

Water's River;

(2) That the Company make every attempt to utilize "best

efforts" pipeline deliveries, beyond MDQ, to tee North

Shore division during the 1982-83 Winter heatirg season,

but only if such deliveries are not inconsistert with

maintaining a least-cost mix of resources throughout the

Company's service territory;

(3) That in the Company's next Supplemenc filing it propose the

formal rescission of the Council's J-'lly 21, 19UO Order' which

approved the addition of a 15 MMcf/d3.y LNG vaporizer at the

Salem LNG facility, or state why sue:, a proposal would not be

wise;

(4) That the Company meet with the appropriate officials from the

Department of Public Utilities, the Town of Danvers, and/or

Essex County, come to an agreement as to truck routes and

delivery schedules to be followed for the delivery of propane

, 4 DOMSC 50, 81 (7/21/80).
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to the facility and report the results of the deliberations to

the Council prior to the commencement of the next heating

season;

(5) That the Company utilize, during construction, sedimentation

control measures such as hay bales or synthetic fabrics

between the construction site and stann water retention pond1

(6) That the Company utilize, du::ing construction, sedimentation

control measures such as hay bales or synthetic fabrics around

storm drains within or heading from thH construction site;

and,

(7) That the Company keep the Council and r:taff apprised of the

progress of the repairs to the Salem LnG tank, specifically to

include a copy of the final repair cos,. estimate and repair

timetable as soon as they are availabl".

Paul T. Gilrain, Esq.
Hearing Officer

This Decision and Order was appro~ed by unanimous vote of the
Council by those members present.

Voting in the Affirmative: Margarat N. St. Clair, Esq., Secretary
of Energy Resources; Bernice McIntyre, Esq., designee of the Secretary
of Environmental Affairs; Noel Simpson, designee of the Secretary of
Economic Affairs; Dennis Brennan, Esq., Public Gas Member; Thomas J.
Crowley, P.E., Public Engineering Member.

Ineligible to Vote: Charles Corkin II, Esq., Public Oil Member;
Harit Majmudar, Ph. D., Public Electricity Member

Is';
Margaret N. ~t. Clair, Esq.
Chairperson

Dated at Boston this 24th day of May, 1982.
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M E M 0 RAN DUM

TO: Bernice McIntyre, Counsel, EOEA

FROM: Gary Clayton, CZM

DATE: May 20, 1982

SUBJECT: Boston Gas Company - Danversport LPA facility expansion

Purpose

On May 19, 1982, I met with Paul Gilrain, Hearing Officer for
the Energy Facilities Siting Council, at the Boston Gas Company's
propane/air production (LPA) facility at Danversport. The pur­
poses of this site visit wer< to evaluate: 1) the impacts on
the coastal environment assic:ated with the construction of the
ancillary facilities at the LPA gas facility and 2) the impacts
of a proposed service road sruth of the plan site on the coastal
zonec

Site Description

The LPA facility is located on industrially zoned land all of
which is within thp Massachu'letts coastal zone. The industrial
area is bounded on the north by an adjacent residential area and
to the south by the Waters R~ver. The other site margins are
comprised of railroad and highway embankments. In addition to
the LPA facility, this industrial land includes a propane gas
distributor, (Eastern Propan~ Gas Co.), an oil tank farm and
a chemical company. A railroad spur also crosses this industrial
land and provides propane by railroad tank car to the propane gas
distribut()r. The Boston Gas Company LPA facility is about 1000
feet h·om the Waters River and is separated by: 1) a berm which
is constructed arolnd the oil tank farm, 2) the railroad spur
embankment and 3) 3everal acres of land characterized by a dense
stand of phragmite:3 reed grass. This vegetation typically
becomes dominant ill wetland areas which have been disturbed by
filling with debris or other material such as dredged spoils.
This reed grass area next to the Waters River has evidently
been altered.

The Waters River is part of an urban estuary which contains
shellfish, finfish, and salt march resources.
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The area separating the Boston Gas LPA facility from the
Waters River is alrgely floodplain and is characterized by a
high groundwater table. There are drainage ditches across
this area as well as a small (approx. 100 feet in diameter)
stormwater ret~ntion pond located adjacent to the LPA facility.
No surface tributaries to this pond are evident, although a
storm drain pipe from the LPA facility discharges directly into
the pond. The only observed outlet to the pond is a small
drainage ditch. Movf=ment of water in this ditch was not
observed during the site visit. Mr. Gilrain indicated that
culverts presumably connect this drainage ditch with the large
phragmites stand which is situated between the railroad sput
embankment and the Waters River. Culverts in this area, however,
are likely to be sub:ject to regular blockage due to the large
volume of flant mateJ:ial produced by the phragmites.

The water in thE pond and ditch probably reflect existing
ground water levels. There was no evidence of regular, periodic
water fluctuations in the ditch or pond as might be expected if
these water bodies w~re directly connected to the tidal river.
Given the slope of tte land, groundwater movement in this
industrial area is, however, probably in the direction of the
Waters River.

In summary, all of the land lying between the LPA facility
and the Waters River appears to have been substantially altered.

Assessment

There are no S8l"ious impacts to coastal resource areas
expected fJ:om the cor.struction of the ancillary facilities at
the LPA facility. TLe conditions to be imposed on this
construction will help avoid any filling or alteration of the
adjacent floodplain by debris disposal or sedimentation. However,
additional conditions such as the use of hay bales will further
limit any :cunoff/erosion problems. In addition, erosion control
devices will be needed around stormwater drains which are within
the construction area.

The construction of a new road on property owned by a third
party sour1:h of the LPA facility would extend linearly over a
1000 feet. The area to be impacted by this new road appears to
be all uplcnd. No wetland areas are involved. This service road
would be seaprated from the Waters River by nearly 900 feet of
1I1and" as previously described in the "site description". The area
of any risk to coastal resources is the stormwater retention pond
adjacent ot he LPA facility. A spill of propane by a delivery
truck might contaminate the pond and adjacent wetland/ditches and
flow in the direction of the river. The effect of a spill on
coastal resources within the Waters River from the pond and ditches
is low given the volatile properties of propane and adsorptive
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capacities of the organic soils found between the pond and the
river. However, the road can be designed so that the risk of any
contamination is greatly reduced. For example, the use of berms,
gua:cdrails, lighting, sealed road surfaces and subsurface
collec~ion systems can help avoid accidents or contain spills away
from any drainage system.

Recommendation

1. Incorporate language into the final EFSC Order requiring
the use of sedimentation control materials such a hay
bales or synthetic fabrics between the construction site
and the stormwater retention pond.

2. Incorporate language into the final EFSC Order requiring
the use of sedimentation control materials such as hay
bales or synthetic fabrics around storm drains within
the construction area.

3. I do not believe that the proposed service road "could
substantially impact the coastal zone". An adequately
designed service road can greatly diminish the risk of a
propane spill. Even if a spill were not contained, the
likelihcod of serious impact to the coastal resources
within tne Waters River are low given the volatile
nature of propane, the distance separating the facility
from the rive, and the adsorptive capacity of the
organic soils within the industrially zoned area. The
risk to coastal resources with the proposed new service
road aprears less than the utilization of the existing
road where a spill would flow into storm drains which
probably flow directly to the nearest coastal water
course.

Th~ service road would also not impact the coastal
recreational or visual resources of the area.

Finally, the service road and any potential problems
associated with a spill might be further lessened through
the shortening of the service road by relocating the
fence gate of the LPA to the east.
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COMMONWEALTH OF MASSACHUSETTS
Energy Facilities Siting Council

------------------
)

In the Matter of the petition of )
Blackston" Gas Company for the )
Approval of a Long-Range Forecast )
of Gas NeElds and Requirements )

-----------------~

EFSC No. 81-42

FINAL DECISION

Paul T. Gilrain, Esq.
Hearing Officer
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I. INTRODUCTION

The Council hereby APPROVES the Second Long-Range Forecast of Gas

Needs and Requirements of the Blackstone Gas Company subject to the

condition stated in the Decision and Order in part III infra.

II. ANALYSIS

A. Sendout and Resources

Blackstone Gas Company ("Blackstone" or liThe Company") is the

1
smallest gas company doing business in the Commonwealth. Their annual

sendout for the split-year 1980-81 was 45.5 MMCF and their peak day

sendout was approximately 0.320 MMCF. Thus the Council is aware that

thl} resources of a company the size of Blackstone are extremely limited

an.! the appropriateness of its forecasting methodology must be

cOllsidered against the backdrop of the factual circumstances of the

'1 . , 2pa: 't1CU ar serV1ce terr1tory.

The Company has a total requirements contract with the Tennessee

Gas Transmission Company to supply it with an annual volume of gas up

3to its Annual Volumetric Limit (AVL) of 60.9 MMCF. This represents an

annual reserve of 25.3% in the first year of the Forecast and 13.8% in

the last year of the forecast period when sendout is forecast to be 52.5

MMCF!year.

As the Council noted in its last decision on Blackstone, the

Company does not forecast peak load and is formally exempted from

1 Blackstone has between 480-490 customers.
2 In Re Blackstone Gas, 6 DOMSC 66, 67-8.
3 The AVL is the limit placed on the annual quantities of gas which

the F.E.R.C. allows TGT and Blackstone to contract for.
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forecasting peak and filing Table G_5.
4

However, the Company did supply

the Council with city-gate take station weekly meter readings for

February, March and May of 1981. From these figures, and discussions

with the Company, peak load appears to be approximately 0.450 MCF/day.

This number was very roughly calculated by dividing average weekly

sendout by the aggregate number of degree day's at Logan International

Airport for the same time period. This yielded a result of Company use

per degree day of .0074 MCF. This result is acceptably consistent with

other gas company forecasts. If that use factor is multiplied by the

historical peak day at Logan of 61 DD (January 4, 1981) the peak is

0.450. This "design" peak for the Company still allows them an 11%

reserve on peak day. In addition, the Company maintains the ability to

receive gas on short notice through an existing interconnection from its

former service territory in Rhode Island (Valley Gas Company) in case of

emergencies. Lastly, all of the Company's customers are residential and

therefore classified as FERC Priority One and are not subject to

curtailment.

In its last Decision and Order, the Council directed the Company to

comply with four specific conditions, (in addition to exempting them

from filing Table G-5 peak information). These are attached as Appendix

"A". The Company has satisfactorally complied with each condition as

follows:

4 id, 6 DOMSC at 69 (1981).
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1. Condition No.2: The Company has informed the Council of

actual experiences which affect its forecast. Such

experiences include: the end of gas main disruption due to

sewer construction, the sealing of cast iron pipe in their six

inch main, and the implementation of prompt follow-up of

leakage surveys. All of these have resulted in the reduction

of "unaccounted for" gas and reduced sendout. The Company has

monitored growth near its mains and reported that housing

starts are minimal. They emphasize that, with a staff of

four, in to!£, each officer of the Company has read each meter

in the service area (the Town of Blackstone and the southern

half of the Town of Bellingham) "on scores of occasions,,5 and

such actual experience with the service territory serves as a

practical basis for anticipating supply and distribution

problems. The Council takes particular note of this Company's

efforts in this regard and considers such "hands-on"

experience to be an appropriate forecasting mechanism for a

company of this size.

2. Condition No.3: In discussing conservation within its ser­

vice territory, the Company has noted that in the years fol­

lowing 1977, use of more efficient appliances, the lowering

of thermostats, and household weatherization had the effect

of lowering normal sendout. The Company has observed that

this trend seems to have stabilized in the 1980 to 1982

period. The Company attributes this conservation to cost of

5 Letter from Company President Ralph Sullivan, dated August 5, 1981.
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gas increases and governmental policies. The conclusions of

the Company were based on their knowledge of the service

territory, which again, in this case, is appropriate. The

Council is concerned that future gas price increases will

further reduce customer demand and increase the bad debt

problems of the Company. The Condition to this Decision

addresses this problem.

3. Condition No.4: The Company has complied fully with this

Condition by supplying all of the Gas Statement-Details

submitted to it by Tennessee.

4. Condition No.5: The" Company has demonstrated, in fact, its

ability to cope with an extended "cold snap" during the winter

of 1980-81. During that time the Company never exceeded

90% MDQ of its MDQ of 505 MCF. They have never historically

exceeded that figure nor have they ever approached exceeding

their AVL. Applying this temperature scenario to the last

year of the forecast period shows that the Company will still

have sufficient resources to meet sendout requirements.

The Council is therefore satisfied that the Company can meet its

gas needs throughout the forecast period in terms of total load, peak

day, and for an extended "cold snap" as waS experienced during the

winter of 1980-81.
6

B. Summary

The Company is capable of meeting its forecast sendout requirements

during the forecast period, and its forecast of sendout was appropriate

6 We note that actual experience during that period demonstrated the
Company's ability to do just that.



to its service territory. The Company has promptly responded to Council

inquiries in a cooperative manner. Since the Company does not peak

shave and is an all-requirements customers of the Tennessee Gas

Pipeline, there is some concern as to how the Company would supply its

system in the event of a pipeline interruption. Since that situation

has occurred during the past year, the Council is Conditioning this

Decision and requiring that the Company demonstrate how it did, and

would, cope with a future pipeline interruptions.

III. DECISION AND ORDER

The Council hereby APPROVES the Second Long-Range Forecast and

First Annual Supplement of the Blackstone Gas Company and ORDERS that it

meet ,the following Conditions in its next Supplement:

1. In its next Supplement, the-Company shall address the

anticipated effects of price decontrol of natural gas on its

forecast of sendout. This analysis should include both

sendout data and anticipated problems with customer accounts

receivable.

2. The Company shall submit to the Council an explanation of how

it would meet its sendout requirements in the event of a

pipeline interruption on the Tennessee system, ane,

specifically, explain how it met its sendout requirements

during the pipeline interruption in 1981.

Paul T. Gilrain, Esq.
Hearing Officer
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The Energy Facilities Siting Council approved this Decision and Order by
Unanimous Vote on May ~4, 1982

voting in Favor: Margaret N. St. Clair, Esq., Secretary of Energy:
Sandy Uyterhoeven, designee for the Secretary of Environmental Affaj~s:

Noel Simpson, designee for the Secretary of Economic Affairs: and
Richard Pierce, designee for the Secretary of Consumer Affairs.

Ineligible to Vote: Harit Majmudar, Public Member - Electricity:
Charles w. Corkin II, Esq., Public Member - oil.

lsi
Margaret N. St. Clair
Chairperson
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COMMONWEALTH OF MASSACHUSETTS
Energy Facilities Siting Council

Middleborough Gas and Electric
Department's Second Long
Rancre Forecast of Gas Needs

EFSC No. 81-18

FINAL DECISION

Lawrence W. Plitch, Esq.
Hearing Officer

May 24, 1982
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Final Decision

The Energy Facilities Siting Council hereby APPROVES the Second

Long Range Forecast of Gas Needs of the Middleborough Gas and Electric

Department (hereinafter "Middleborough" or "the Department") subject to

the conditions noted in the decision. As explained in more detail

below, the Department has demonstrated that a small municipal gas

department with limited staff and resources can submit a well-reasoned

forecast in satisfaction of the Council's regulatory requirements.

Middleborough filed its forecast on August 17, 1981. Staff

Information Requests were sent out on March 11, 1982. Notice of filing

was published in local newspapers once each week for three consecutive

weeks beginning March 18, 1982. The Department's response to the Staff

Information Requests was received on March 26, 1982. There being no

petitions to intervene and no proposed facilities, it was- decided to

adjudicate the forecast without formal hearings.

Analysis

The focus of this Decision is the Department's compliance with the

five conditions to the Council's Order regarding Middleborough's

previous forecast, EFSC No. 80-18. As will be discussed, the

Department's efforts to satisfy the Council's concerns were, for the

most part, successful. The Council encourages the Department to

continue its efforts at improving the quality of its forecasts in the

corning years.
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1. That the Department, in its next filing, include a description of
the methodology used to prepare its forecast of load requirements.
Calculations, seasonal and class breakdown percentages, base load
and heating factors, and the bases for these factors, must be
included in this description.

The Department responded to this condition, both in its forecast

and its answers to the Staff Information Requests, by providing a more

detailed account of its calculations and justifications. The

methodology is described at length and the analyses are accurate,

reasonable and reviewable. For example, the narrative contains a

lengthy explanation of the various factors that the Department has used

to forecast changes in the number of customers in each customer class.

In addition, the calculation of base load and heating factors are

represented in extensive tables and accompanied by clear and concise,

explanations. Finally, each customer class has been segregated and

analyzed as to temperature effect on sendout and base usage.

The only statistical factor in the forecast that gave the Council

pause was the Department's methodology for calculating its design-year.

Middleborough uses the number of degree days in the average of the five

highest split-years in the last 25 years. This standard may have a

tendency to understate the sendout a system should be "designed" for.

As a result, the Department was asked during discovery (Info. Req. No.8)

to recalculate its forecasted sendout under a scenario that included a

split-year equal in degree-days to the highest split-year in the past 25

years. This figure (6650 DD) was 2.4% colder than the average-based

design-year that had been used by the Department in its Forecast.

Through its answer, the Department demonstrated its ability to meet the

needs of its customers should any of the years during the forecast

period be as cold as the stricter design-year standard.
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It is not the province of the Siting Council to tell a gas company

what methodology it should use to calculate a design-year standard.

However, the Council does feel strongly that Middleborough's supply

picture over the forecast period should be sufficient to meet the

coldest split-year reasonably likely to occur. As such, it is a

Condition of this Order that the Department analyze and discuss its

ability to meet the gas needs of its system in the event that a

forecasted split-year is as cold as the coldest split-year that has

occurred over a given period of time. The Council has accepted, as

reasonable, design-year methodologies that use data from periods as

short as 15 years and as long'as 25 years.

2. That, in its next filing, the Department describe the relationship
between the judgements and references made in Section 1 and the
forecast of requirements and supply in later sections.

This condition has been adequately addressed in the present filing

and has not generated any further conditions. Generally speaking, there

is a much better "fit" between the introductory narrative discussion and

the accompanying tables in the Forecast (see discussion of Condition 3,

infra). The continued improvement in this linkage is encouraged by the

Council.

3. That, in its next filing, the Department report what effect
customer conservation measures have had and may have on its fu~ure

load requirements, and explain the bases for such judgements.

In its Forecast narrative, the Department was "unable to

substantiate the effects of conservation on future load requirements"

due to "the lack of accurate historical data of heating and non-heating

customers".

However, in response to Staff Information Requests, the Department

was able to analyze and discuss historical usage patterns in the context
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of conservation measures, albeit by customer class only. The results of

this analysis show the largest reduction in usage by the commercial

class, while the industrial class has actually increased its MCF per

customer consumption. The problem generated by the analysis presented

is that it is not reflected in the Forecast projections. Similar to the

concerns expressed in regards to Condition 2 to EFSC Decision & Order

No. 80-18, there is reason to doubt that the actual forecast projections

in Forms G-l through G-5 reflect the totality of experience that is

evidenced by answers to the Staff Information Requests. For example, in

spite of the fact that Middleborough's response to Staff Information

Requests No.2, 3 and 4 indicates a 12.2% conservation rate in the

co~ercial class and a 30% increase in industrial usage, forms G-3(A) &

(B) show a constant consumption rate over the forecast period for both

classes. In the absence of some words of explanation, this aerious

discrepancy must be challenged as unreviewable and unreasonable.

A possible answer may be that the data analysis was performed

months after the Forecast was prepared. However, this would only point

out a lack of adequate Forecast preparation and thought. In any case,

it is imperative that the Department incorporate its conservation

judgements into its forecast preparations. The satisfaction of this

requirement in future Forecasts is hereby made an explicit Condition to

the approval of this Forecast. This Condition includes the requirement

that the residential customer class data be disaggregated by heating and

non-heating subclasses, as suggested by the Department on pages 2-3 of

the Forecast.

4. That, when the consultant's report to Middleborough is completed,
the Department make a copy available to the Council.
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This report was in fact promptly furnished to the Council on AFril

24, 1981. (See discussion of Condition 5, infra.)

5. That the Department discuss, in its next filing, its decision to
contract for additional gas from AGT in light of its concerns
over the capacity of its low pressure system to handle additional
load.

At the time that Middleborough submitted its 1980 Forecast,

November 24, 1980, there was a concern on the part of the Department

that its low pressure distribution system did not have sufficient

cpaacity to handle the new Supplies needed to meet the "substantial

increase in the number of requests for gas" (page 5 of Fourth Annual

Supplement, EFSC No. 80-18). In response to this problem, the

Department placed a moratorium on new heating loads and hired a

consultant to perform a Gas Distribution Analysis. The study produced

an analysis projecting exactly at what points in the Department's

distribution system, the pressures would need. reinforcement in the event

various increased levels of supply were added. Upon independently

verifying the consultant's findings, the Department followed the stldy's

recommendations and installed 6500' of high pressure main and two

additional low pressure system feeds. This enhanced low pressure system

was reported to be operating satisfactorilY during the winter of

1981-82 (Staff Information Request No.5). As a result, the Depart,nent

feels fully capable of handling new supplies of gas, regardless of

whether they result from the New England States Pipeline project, a new

contract with Commonwealth Gas Company or some other source. The

Council, upon review of the consultant's study (Condition No.4) and the

Department's Second Long-Range Forecast, is similarly satisfied.
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6. In addition to the two conditions generated by the Department's

actions in response to the most recent Decision and Order (see para-

graphs 1 and 3 above), the Council is imposing a new Condition ~pon

Middleborough. In its next Forecast Supplement, the Council would like

to see presented an analysis of the Department's plans for meeting the

demands of its customers in the event each of its major gas supplies is

disrupted. This analysis will effectively present a set of contingency

. plans for each of the Department's most threatening peak-day supply

disruption scenarios, e.g., loss of Algonquin pipeline supply, inability

to purchase LNG from Bay State, etc.

ORDER

Given the foregoing considerations and comments it is hereby

ORDERED that the Second Long-Range Forecast of Gas Needs, as submitt"d

by the Middleborough Gas and Electric Department, be APPROVED subject to

the Conditions noted in Paragraphs 1, 3 and 6 above.

Lawrence W. Plitch, Esq.
Hearing Officer

This Decision was approved by a vote of 5-0 by the Energy
Facilities Siting Council at its meeting on Hay 24, 1982, by those
members or their representatives present and voting.

Voting in Favor: Margaret N. St. Clair, Bernice McIntyre, ·Noel
Simpson, Dennis Brennan, Thomas Crowley.

Ineligible to Vote: Harit Majmudar, Charles Corkin

Date Margaret N. St. Clair
Chairperson EFSC
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COMMONWEALTH OF MASSACHUSETTS
Energy Facilities Siting Council

------------------)
Haverhill Gas Company Second Long- )
Range Forecast of Gas Needs and )
Requirements )

-----------------~
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Paul T. Gilrain, Esq.
Hearing ·Officer

Margaret Keane
Staff Economist

June 2, 1982
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I. Introductions

The Council hereby APPROVES conditionally the Second Long-Range

Forecast of Gas Needs .and Requirements of the Haverhill Gas Company.

The Haverhill Gas Company serves customer in 16 cities and towns in

northeastern Essex County. Its annual sales in 1980-81 were 4,035 MMcf,

making it the 7th largest gas company in the Commonwealth.

The Haverhill Gas Company ("Haverhill" or "the Company") filed its

Second Long-Range Forecast on August 5, 1981. The Council then ordered

publication of a notice of public hearing and adjudicatory proceedings

in newspapers of general circulation within the service area of the

Company. On October 2, 1981, a pre-hearing conference was held at the

Council offices. There were no intervenors or interested parties

present, nor did any come forth during the proceedings.

After a number of rounds of discovery and technical sessions were

completed, it was agreed that no formal hearing would be necessary as a

sufficient record had been compiled. The Hearing Officer moved the

record into evidence and a "desk review" was conducted ..

II. Previous Conditions

The Council's decision in the review of the Company's Fourth

Supplement imposed four conditions. They were:

1) A discussion of the impact of unauthorized conversions on the

system and measure taken to prevent such conversions.

2) A discussion of the status of the Boundary gas project,

including, contingency plans in the event the project is not

approved or is delayed.

3) A description of assumptions of plans with respect to "best

efforts" delivery of underground storage gas.
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4) with regard to dissaggregation of customer classes, a des­

cription of judgements and the basis for them.

The Company does not see unauthorized conversions as a problem,

given that a signed authorization form must be issued by the Company

before a heating permit is issued to a heating contractor by a city or

town. Further, the Company's computer billing system monitors for

excessive usage in the non-heating customer class.

With respect to Condition 2, the Boundary project is discussed

infra. While the Council is pleased to note that the Company does not

plan to have access to Boundary supplies until 1983, the Company is

urged to continue closely monitoring the status of this project. As

regards Condition 3, most of the Company's best efforts storage has been

upgraded to firm, as discussed infra at 9.

With respect to Condition 4, the Counci1,'s opinion is that the

Company has complied and is further discussed in the analysis of the

Company's sendout forecast.

III. Methodology

This section discusses the review criteria which the Council

applies in its review of gas company forecasts; a description of the

Company's forecast methodology and the application of the review

criteria to the Company's forecast.

The Council employs three criteria in its evaluation of gas company

forecasts. A forecast is reviewable if a Company's submittal to the

Council contains enough information to allow a full understanding of the

Company's methodology. Once this threshold of documentation has been

crossed, the Council examines whether a forecast is appropriate, or

technically suitable for the utility system at hand. A forecast is
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further jUdged reliable if it ensures confidence that the assumptions,

jUdgements and data forecast what is most likely to occur. (see EFSC

Rules 69.2 and 66.5 for further clarification of review criteria)

A. NORMAL YEAR

A "normal" year is defined as a year that is neither warmer nor

colder than average. The Company receives a service-territory specific

Annual Degree Day Report from stone & Webster Engineering Corp. Normal

Year Effective Degree Days are based on the arithmetic monthly average

from the Stone & Webster report. Thus the Company utilizes a normal

year consisting of 6941 effective degree days based on a 20 year

average.

Sendout is forecast by customer class using a sales equation:

" 1
Monthly Base Load = Base Factor X Number of Customers X Days in Month.

See Figure 1, for example.

1 (Forecast p. 6).
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FIGURE 1

The Company gives the following example:

For January 1982, Residential Heat Class:

Base Use = .098 X 19,059 X 3 = 57,9000 Mcf

Monthly Heat load = Heat factor X Number of customers X Effective 2
Billing Degree Days

In the same example:

Heat Use = .013 X 19,059 X 1,301

= 322,300 Mcf

3 4
Total Monthly Use = Base Use + Heat Use

Total Month Use = 57,900 + 322,300

= 380,200 Mcf5

2 The word effective as used here indicates that the wind chill
factor is accounted for in the degree day factor.

3 Base Use or Load is a fugure representing non-temperature or
non-weather sensitive uses for which a company will supply gas to a
customer throughout the year, i.e., gas used for cooking as opposed
to space heating and temperature related uses.

4 Heating use is a figure representing those uses which are
temperature or weather sensitive, i.e., the amount of gas used for
space heating and other temeprature sensitive uses.

5 (Forecast, p. 6)
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The Company used this method on a monthly basis and aggregated it

annually by class to attain total monthly and annual firm sales.

To attain total firm sales, unaccounted for use and company use

were added to total firm use. Unaccounted for use is estimated as 6% of

total firm sales; the total unaccounted use is allocated monthly in line

with the Company's three year average for such use. Company use is also

allocated monthly in line with a five year average. The historical

averages for both uses are documented in the Company's forecast.

B. DESIGN YEAR

A "design year" is defined as the coldest year for which a Company

plans to meet its firm customer requirements. The Company used a design

year consisting of 7781 effective degree days ("EDD") based on April

61966 through March 1967 data • The Company states, "We have

used a Design Year based on the actual period from April 1966 to March

1967, without alteration; the coldest experienced in 20 years".

Design year sendout was calculated as follows. The Company assumed

that base sendout was the same in both normal and design years. As

shown on Table DD in the forecast, design EDD were 11.2% greater than

normal in the summer season and 8.2% greater in the winter season. The

temperature sensitive portion of sendout was increased by these

percentages to arrive at the design heating load.

As the variance of unaccounted for gas use is almost a direct

function of sendout, Haverhill increased the combined company use and

unaccounted for use for each season by the percentage increase of firm

6 Stone & Webster Management Consultants, Weather Analysis System,
Haverhill Gas Company, "Normal Weather frequency August 1960 ­
August 1980".
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7class sendout as shown on page Sa.

C. PEAK DAY

A "peak day" is the coldest day that is likely to occur during a

twelve month period. The Company used a peak day of 76 effective degree

days which is the-maximum peak day experienced in the Haverhill system

in the last 20 years. This is an increase from the peak day of 6S EDD

used in the Third Supplement and the peak day of 72 EDD used in the

Second Supplement. The Company states, "We will continue to use this

figure (76 EDD) as our criterion until a future colder period is

. d 8
exper~ence ~

Peak Day Sendout was calculated by multiplying the January senodout

heat factor by the design peak heating requirements of 77 EDD. The

resulting product was added to the daily base load for the particular

year to yield the maximum expected sendout on the peak day.

D. CUSTOMER USE FACTOR

The Company uses August and September as the base months. Because

Haverhill operates on cycle billing, data from August billing records

reflects July use and September data reflects August use.

In the Residential General class, the 1981 actual base factor of

.053 Mcf/cust/day was judged to be low as a result of extremely hot

weather and was normalized to .055 Mcf/cust/day.

The 1981 actual heat factor was 1.OS Mcf/cust/EDD. The Company

attributes this increase to the use of "distress heating". They state,

"customers used their ovens in-an attempt to keep warm during the severe

9cold weather in the January billing cycle. With trending, the January

7 Forecast, p. Sa.
8 Forecast, p. 1.
9 Forecast, p. 3.



-55-

heat factor declines to .86 Mcf/cust/EDD.

With respect to the residential heat class, the base heat factor is

declininglO ; .102 Mcf/cust/day in 1979 to .101 Mcf/cust/day in 1980,

.098 mcf/cust/day in 1981 and forecasted to decline to .0960 Mcf/cust/

day by 1991. This decline can be attributed to a number of factors. A

significant percentage of the base load is water heating; conservation

has resulted from the increased use of higher efficiency appliances.

Average use/customer in new homes average 93 Mcf/year versus 118 Mcf/

year in existing homes. The company attributes this 21.2% differential

to better insulation and energy efficient appliances utilized in

11construction of tnese new homes • Overall, the Company sees the

decline in base factor as attributable to increased efficiency of

appliances and a reduction in customer usage, particularly in the fringe

months of the heating season.

The Residential Heat factor has increased somewhat from previous

projections due to the addition of new Residential Space Heating

Customers who have converted from No. 2 fuel oil. The Company states,

"Upon application for service these customers oil usage is converted to

mcf gas sales. In our opinion it appears that these customers are just

looking for an economic savings and do not practice conservation

12techniques for the first few years".

10 1977 average use per heating customer/year 136.9 mcf
1980 average use per heating customer/year 120.1 mcf
Exhibit VI, EFSC 81-15

11 "Average use per customer" may have declined for reasons other than
conservation. For example, in recent years some heating customers
were landlords who also provided heat to one or more tenant units.
If separately metered units were installed, the average use per
household must fall.

12 EFSC 81-15, Information Request No.4.
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Base and heat factors in the Commercial and Industrial Sectors are

calculated individually, while the smaller customer projections were

calculated from historical data and information from the Company's

Marketing Department.

The Company is well aware of the determinants of use in its service

territory, has provided thorough documentation of its assumptions and is

to be commended for knowledgeable and thorough calculations of usage

factors.

IV. Application of Review Criteria to Company Forecast

The Company's forecast methodology is clearly presented, thoroughly

documented, and all judgements are explained. The Company's in-house 10

year sales forecast was a beneficial addition to the Supplement.

Haverhill has gone well beyond the requirements of the regulations and

presented a thoroughly reviewable forecast. The Company is lauded for

its progress and cooperation.

It is the opinion of the Council that the Company's methodology is

appropriate for its system. The Company forecasts sendout by customer

class and separates heating and base use factors. Such refinements

provide a methodology more than suitable for the problems of managing

the Haverhill Gas system.

Reliability is greatly enhanced by the sophistication of the

Company's base use factors and the Company's knowledge of its service

territory. Normalization factors are calculated from actual and normal

EDD, serving to inspire confidence in these factors.
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A. Supply Contracts and Facilities

(1) Pipeline Gas

Haverhill is a customer of the Tennessee Gas Transmission Company

and plans to receive 100% of the total curtailed amount from Tennessee

(4100.2 MMcf) on an annual basis with the exception of an estimated
!

twenty MMcf left unused during the winter season.

The Company has two storage contracts of 350 MMcf each with

Consolidated Gas Supply Corp and National Gas Fuel Storage, both of

which will extend beyond the duration of the forecast period. Tennessee

will transport firm or best··efforts gas under both contracts. From

November, 1982 on, the NGFS contract is reported as Penn-York

Underground Storage Service.

Effective November, 1981, the Company has received approval for

firm delivery of 4 MMcf/day (3.2 MMcf Consolidated .8 MMcf Penn-York) of

underground storage versus its previous supply of 3.18 MMcf of best

efforts delivery. Given that previous best efforts deliveries were an

average of 1.5 MMcf/day in 1980-81, this is an increase of 2.5 MMcf/day.

(2) LIQUEFIED NATURAL GAS

The Company purchases liquefied natural gas (hereinafter ING) from

Distrigas of Massachusetts under a contract that extends until 1998.

The Company expects less than the contract quantities of 290 MMcf to be

delivered, based on historical delivery of 80% of contracted supplies.

The Company also has a contract for the purchase of LNG from Bay State

Gas Company which runs through 1991, providing for both firm and

optional amounts, i.e., 50 MMcf/yr. +25 MMcf if needed for the 1981-82

split year. The purchase of the optional amounts is determined by

Haverhill based on its need.
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The Company's North Avenue LNG plant has storage capacity of 400

MMcf and maximum daily design sendout capacity of 20 MMcf.

(3) PROPANE

The Company expects to send out only a small amount of propane in

the heating season. The Company has an agreement with C.M. Dining for

the purchase of a minimum of 27,000 Mcf and a maximum 90,000 Mcf of

propane, which will be shipped by rail. It owns propane storage (43.9

MMcf) and vaporization (8 MMcf/day) facilities in Haverhill.

B. COMPARISON OF RESOURCES TO REQUIREMENTS

(1) NORMAL YEAR

The Company expects to meet total sendout requirements during the

forecast period under normal weather conditions as illustrated on Table

G-22. (Forecast) Pipeline gas from Tennessee is expected to provide

96% of the non-heating season load and approximately 82% of the heating

season load. LNG provides approximately 4% of the non-heating season

load and 8% of the heating season load. Propane is expected to be less

than 1% of heating load. 13It is anticipated that Boundary Gas will

provide 8% of heating supply.

In the event that the Boundary Gas is late or cancelled, the

Company would:

"1. Reduce the acceptance of new load until other firm supply

commitments are in place.

13 On December 19, 1980, Boundary Gas, Inc. applied to the ERA for
authority to import a total of 185,000 Mcf per day of Canadian natural
gas for 10 years. Boundary is composed of thirteen natural gas
distribution companies and the Tennessee Gas pipeline Company. 29% of
the gas will be distributed in New England. In Massachusetts, Bay State
Gas will receive 19 MMcf/daY1 Boston Gas, 13.9 MMcf/daY1 Haverhill Gas
3.2 MMcf/daY1 Berkshire Gas 2.1 MMcf/day: Fitchburg Gas 1.05 MMcf/day.
Haverhill expects this supply to be available in November, 1983.
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2. Curtail all non-firm sales.

3. Temporary spot purchases of propane and/or LNG at

bl . 14reasona e pr1ces.

(2) DESIGN YEAR

The record indicates that the Company will have sufficient supply

to meet the additional requirements expected to occur in a design year

by utilizing gas, LNG and propane in storage. As exhibited in the

Company's G-22 tables, the Company's total available supply is greater

than that necessary to meet total design firm sendout as noted

previously, the Company's design year of 7781 EDD is an increase from

\
the past figure of 7362 EDD.

(3) PEAK DAY

The record indicates that Haverhill will have more than adequate

resources to meet forecasted Peak Day Sendout requirements during the

forecast period. The Company forecast lists 51 MMcf available to meet

peak day requirements of 41 MMcf in 1982/83. with the Company's

decision that Boundary Gas supplies will not be available until November

1983 the maximum available supply is reduced to 48 MMcf, still more than

necessary to meet peak day sendout requirements. If the maximum daily

quantity of pipeline gas and firm storage gas is available and the

propane air and LNG facilities are operable at maximum daily capacity,

the Company potentially has 15-25% more supply available than is

necessary to meet the peak day load at various points in the forecast

period. It is also to be remembered that Haverhill has an unusually

high peak day of 76 effective degree days.

14 (p. 9, Forecast).
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(4 ) COLD SNAP

A "cold snap'l is a series of continguous peak days, such as the two

to three week period experienced during the winter 1980-81. Such

periods represent particular planning problems for gas utilities

different from meeting needs on one extremely cold peak day, or meeting

the needs of an entire heating season.

The Company has, as previously mentioned, significantly more

resources available than necessary to meet its peak day requirements

Assuming Distrigas LNG were used strictly for peak day requirements, at

the maximum daily quantity of 20 MMcf/day, the Company could meet 14.5

consecutive peak daysa However, given Haverhill's resources, use of the

full 20 MMcf/day is not required, thereby extending available LNG peak

shaving supplies considerably further.

Additional evidence of the Company's ability to meet a cold snap

can be seen in looking at its April 30 inventory levels. The 1981-82

heating season consisted of 5370 degree days as opposed to 5316 DD for

the previous season and the 30 year normal figure of 5026 DD. Even with

the severe winter and the unexpected blizzard in early April, the

Company has 188.3 MMcf in underground storage, 211.7 MMcf in LNG storage

and 30.8 MMcf of propane remaining, which represents approximately 14

more design days of peak supplies.
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V. ORDER

Given the foregoing consideration and comments, it is now ORDERED

that the Second Long-Range Forecast submitted by Haverhill Gas Company

be APPROVED subject to the following condition:

1. That, in its next filing, the Company consider customer use data,

particularly appliance saturation surveys, generated by the

electric utilities whose service territories are coincident to that

of Haverhill. The EFSC Staff can provide assistance in this regard

to help identify the appropriate documents.

Paul T. Gilrain, Esq.
Hearing

Date at Boston this 2nd day of June, 1982.

This Decision and Order was approved by unanimous vote of the
Council by those members present.

Voting in the Affirmative: Margaret N. St. Clair, Esq. Secretary
of Energy Resources; Bernice McIntyre, Esq., designee of the Secretary
of Environmental Affairs, Noel Simpson, designee of the Secretary of
Economic Affairs; Dennis Brennan, ESqaf Public Gas Member; Thomas J.
Crowley, P.E., Public Engineering Member.

Ineligible to Vote: Charles Corkin II, Esq., Public Oil Member;
Harit Majmudar, Ph. D., Public Engineering Member

lSI

Margaret N. st. Clair, Esq.
Chairperson

Dated at Boston this 2nd day of June, 1982.
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I. INTRODUCTION

The Council hereby APPROVES, subject to certain conditions

1contained in part VIII infra., the Second Long Range Forecast of the

Northeast utilities System companies 2 ("NU" or the "Companies"). In

this decision we will look at the background and history of the

procedings in part II, the scope of our review in part III and the

standard of review which the Council applies to electric company's in

part IV. A comprehensive analysis of the Companies' demand model and

forecast is found in part V, and of their supply model in part VI.

Finally, our conclusions are contained in part VII, the decision and

order.

II. HISTORY AND BACKGROUND OF THE PROCEEDINGS

The history and background of this proceeding spans two and

one-half years and this review will consist of an assessment of the

cumulative forecast produced by the Companies' 3rd and 4th Supplement to

their First Long-Range Forecast as well as their Second Long Range

1 As will be discussed in Section II, infra., the Council's last
decision on a forecast submitted by the Companies was December 5,
1978; 3 DOMSC 37. This review encompasses the Companies' filings
in 1979, 1980 and 1981.

2 Northeast utilities is a public utility holding company and j~ the
sole owner of all of the outstanding shares in even of its
subsidiary companies: The Connecticut Power and Light Company
("CP&L"); The Hartford Electric Light Company ("HELCo"); Western
Massachusetts Electric Company ("WEMCo"); Holyoke Water Power
Company ("HWP") and its subsidiary Holyoke Power and Electric
company ("HP&E"); Northeast Nuclear Energy Company; ("NNEC"); and
the Northeast Utilities Service Company ("NUSCo").

Of these Companies CL&P and HELCo are part owners of existing
generating units in Massachusetts but do not have service
territories in the Commonwealth. NNEC is a Connecticut corporation
empowered to generate, transmit, distribute or sell electricity for
ultimate use by fifty persons and authorized to do business in the
Commonwealth. HWP and WEMCo are Massachusetts electric companies.
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Forecast. In April of 1979, the Companies filed timely their 3rd

Supplement to their First Long-Range Forecast. However, because the

Companies' internal forecasting schedule did not allow for that filing

to consider the conditions imposed by the Council in its decision on the

31978 Supplement the Hearings Officer suspended that review (EFSC NO.

79-17) and ordered it combined with the Companies' 1980 filing, due on

April 1, 1980. A copy of that Memorandum and Order, dated 16 January,

1980 is attached hereto as Appendix "A".

The Company filed its 4th Annual Supplement in a timely fashion.

On April 9, 1980, an Order of Notice was issued to the Companies,

setting May 12th, 1980 as the date for a pre-hearing conference the

beginning of proceedings. The Attorney General, who had intervened

during the 79-17 proceeding, continued his participation as an

intervenor that time. The Council stqff and the Attorney General then

entered into the first discovery phase of the proceeding which lasted

until April 1, 1981. At that time, both the Hearings Officer and

principle staff analyst had left the employ of the Council, and, the

Companies filed their Second Long Range Forecast on April 1, 1981.

Upon a review of the case, the present Hearings Officer elected tc<

combine the on-going review with the review of the Second Long Range

Forecast, limiting further discovery and review to new issues raised by

changes in the most recent forecast. An Order of Notice was issued on

May 22, 1981, setting June 12, 1981 as a deadline for intervention in

the consolidated proceeding. By that date, two parties, the

3 We note that the Companies must file a similar forecast in
Connecticut and, cannot always be flexible to the Council's needs.



-69-

Conservation Law Foundation of New England, Inc. ("CLF") and the

Franklin and Berkshire Community Action Programs ("CAPs") filed for

intervenor status. The Hearings Officer set a date of June 24':h as a

Motions Session to address: Motions to Intervene; a hearings

schedule: and, the scope of the proceedings.

At that hearing, arguments were heard on all issues and the

Motions to Intervene allowed without objection. On July 9th, 1981,

the Hearings Officer issued a Memorandum and Order which: defined

the scope of the proceedings; allowed for the severance of "demand­

side" and "supply side" hearings and allowed both Motions to Intervene.

That Memorandum and Order is attached hereto as Appendix "B" (see: 6

DOMSC p. 201 (1982)).

Information requests and answers were filed by all parties, the

Companies filed pre-filed testimony on August 14th, 1981 and a hearing

on "demand side" issues was conducted on Wednesday, August 19th, 1981.

The Companies presented two witnesses at that time: Charles Foncaioli,

Manager of Economic and Load Forecasting, and BruCe Blakey, Supervisor

of Load Forecasting.

Pursuant to a bench Order issued at that hearing, parties submitted

discovery requests on "supply-side" issues by Oct~ber 23rd, 1981. Both

CAPs and CLF then filed Motions to Compel more direct and complete

answers to discovery questions, CAPs by November 25th, and having been

granted an extension of time, CLF on December 8th, 1981. On December

15th, 1981, the companies filed an Answer to the Motions to Compel. On

December 16th, 1981, the Hearing Officer issued a lengthy Memorandum and

Order attached here to as Appendix "C", directing the Company to respond

fully to questions concerning their on-going construction and oil
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back-out programs, thus granting all intervenor motions.

The Companies further objected to CLF Question "Q-S", submitting

that the document requested by CLF did not exist and, ther~fore, was not

an existing document which they could be compelled to produce. eLF

again filed a Motion to Compel on January 13th and the Companies

responded on January 21st, 1982. The Hearing Officer sustained the

Companies' objections on February 24th, 1982. On March 16, 1982, CLF

filed aI. Objection to that Order and a Petition for Rehearing. 'rhat

Objection and Petition were denied by Order on March 22nd, 198~, as it

was concluded that CLF had asked for a document which was not within the

"possession, custody or control" of the Companies. M.R. Civ. prCl. 34.

By Procedural Order dated March 23rd, 1982, hearings were set for

April 20th and 21st, 1982, on "supply-side" issues. On April 16t,h,

1982, CLF moved to withdraw from the proceeding. The Motion was

allowed, for reasons other than those covered in the Motion, by Order

dated April 20th, 1982.

During the hearings held at the Council Offices on April 20th, the

Company presented the following witnesses: Mr. Roy NOlEan, Director of

Energy Management Services; Mr. Norman Rutty, Senior RE1search Analyst in

the Consumer Research Department; Mr. Richard H. Brown, Director of

Consumer Economics and Mr. Frank Sabatino, Manager of Generations

Planning. As a result of issues raised at the hearing, a number of

record requests were allowed, both on behalf of EFSC staff and CAPs.

The record was closed on May 7th, 1982.
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III. SCOPE OF REVIEW

The Council has the jurisdiction to review, evaluate and issue

decisions on company long-range forecasts, and to permit new facilities

and therefore supplies to be added to the individual systems. To do

this, the Council exercises broad discretion in scrutinizing the

forecasts and forecast assumptions that serve as a basis for the

Company's decision making process. Although this standard applies most

apparently in cases wherein a new facility is pI'oposed, the Council must

always be prudent in determining whether new facilities a.ce, in fact,

the least cost alternatives actually needed.

The Long Range Forecast submitted by the Companies mllst be measured

against the requirements set forth in section 69J of Chapo:er 164 of the

General Laws. That provision lays down a broad guideline for electric

company forecasts, mandating that each five year forecast accurately

project .. the electric power needs and requirements of its market

area, taking into account wholesale bulk power Hales or p',rchases and

other cooperative. agreements with other electric: companiei3, for the

ensuing ten year period."

Consistent with our general mandate, that i.s, to ensure ..... a

necessary energy supply for the Commonwealth wit,h a minimum impact on

the environment at the lowest possible cost", MGL Ch. 164 secs. 69H,

69J, we focus our review on the adequacy, reliability (e.g., diversity

and redundancy) and cost of supply necessary to meet projected demand.

To do this we look at four distinct areas of the Companies' forecast and

·system plan for the ten-year forecast period.

We must consider the electric companies' forecast of demand for
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their product within their "market area" MGL Ch. 164 sec. 69I. This

forecast of demand must consider not only the growth or decline of

aggregate demand by residential, commercial and industrial customers

within the Companies' normal market area but also must take, "into

account wholesale bulk power ••• sales or purchases or other cooperative

arrangements with other utilities and energy policies as adopted by the

Commonwealth." MGL Ch. 164 sec. 69I (2)." Such agreements may be sales

or purchases of capacity or energy to or from oth,er sources, whether

short term or life of unit contracts, th,e New EngJ.and Power Pool

agreement, and other commitments to provide'elect~ic service to

wholesale customers over the forecast period.

The second area into which we must look is tte adequacy of the

Companies' supply plan. This is to focus on, ..... actions planned to be

taken by the Company which will affect capacity t~ meet such needs or

requirements, including, but not limited to: expansion, reduction or

removal of existing facilities, construction or acquisition of

additional facilities; a description of alternative to planned action

such as other methods of generating, manufacturins ••• provided, however,

that the above provisions shall not apply to facilities which have been

approved as part of a previous long-range forecast or supplement

thereto." MGL Ch. 164 sec. 69I(3) (emph,l.sis supplied). In the instant

case, as will be discussed in part VI intra., we will see that the

Companies have planned a number of "actions" which will affect the'

capacity to meet needs or requirements through their oil back-out

program, N.D. Program for the 80's and 90's, other actions by companies

which might affect the accuracy of projected on line dates for capacity

additions and actions which will defer plant retirements, such as coal
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. 4
converSl.on.

Thirdly, we must look to another aspect of adequacy of supply.

Rather than aggregate capacity to provide necessary energy as discussed

above, we must here look to the diversity of the system's fuel mix to

assure that sudden interruptions of a part.icular fuel, i. e. oil, or

plant i.e., nuclear, would not unduly impp.de the companies' ability to

provide reliable power adequate ':0 meet forecast demand. MGL Ch. 164

sees. 69·H, 69J. Again these issues are discussed and reviewed in part

VI infra.

Lastly, we are required to assure that the supply plan provides for

an adequate supply of energy at the least }ossible cost. MGL Ch. 164

sec. 69H, 69J. In order to do this we mus~ be able to analyze "actions

planned by the Company(ies)" in order to determine the relative costs

and benefits of each action. Certainly, tie actions which the Companies

will take to extend plant life, diversity their fuel mix, and reduce

dependence on oil are important ,;ctivities in this regard.

To the extent such activitiliS defer a':lditional new plant

construction, they further the CI)uncil' s mandate to assure "an adequate

supply of energy with a minimum :Lmpact on the environment MGL Ch. 164

sees. 69H, 69J.

The Council will continue ttl exercise this extensive and thorough

review consistent with its public mandate. Such thorough investigative

actions are necessary to the review process and the authority to do so

may be necessarily or reasonably inferred from the Council's enabling

4 We do not, however, confuse our duty to pass on the adequacy of a
supply plan to meet forecast demand with jurisdiction to approve
or disapprove the companies' management decisions as to planned
capacity and transmission additions. MGL Ch. 164 sec. 69I, J.
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legislature, Chapter 164 sections 69H et seq.; In Re Boston Gas Co.

et al. in 7 DOMSC , EFSC No. 81-25 (1982). See: Grocery

Manufacturers of America et al. v. Department of Public Health 393 N.E.

2d 881, 886-887, 1979 Mass. Adv. S1:. __' ~ v. Board of Registration

and Discipline in Medicine 1979 Ma~s. Adv. Sh. 1857, 1862, 392 N.E. 2d

1036 (1979): Opinion of the Justices 368 Mass. 381, 834-835, 33 N.E. 2d

368 (1975). Recourse to Bpecific authorization is wholly unnecessary as

such powers are shaped by the "orga.nic statute taken as a whole."

Grocers Mfrs. supra, at 8861 Common':<ealth v, Cerveny 1977 Mass. Adv. Sh.

1943, 1952, 367 N.E. 2d 802, 808 (1977). The Council must take such

action because it is " ••• responsible for implementing the energy

policies ••• " in its organic statute. and must seek " •.• to provide a

necessary energy supply for the Commonwealth ••• ". Further, the Council

is empowered to ensure that necessa.~ supplies energy are provided

customers in the Commonwealth, " ••• at the lowest possible cpst." MGL

Ch. 164 sec. 69H.

IV STANDARD OF REVIEW

In determining whethnr the Companies' forecast meets the

requirements of section 6~IH, the Council must apply the standards set

forth in section 69J. Thcct is, the Council shall approve the forecast,

if it determines that:

(1) " •.. all information relating to current activities, environ­

mental impact, facilities agreements and energy policies as

adopted by the Commonwealth is substantially accurate and

complete;

(2) projections of demand for electric power .•• and of the

capacities for existing and proposed facilities are based on
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substantially accurate historical information and reasonable

statistical projection methods;

(3) •• , projections relating to service area, facility use and

pooling or sharin,. arrangements are consistent with such

forecasts of such companies subject to this chapter••• and

reasonable projections and activities of other companies in

the New England area ... ", and finally,

(4) that the forecast is, "••• consistent with the policies

stated in section 69H to provide a necessary power supply for

the Commonwealth, with a minimum impact on the environment at

the lowest possibl,e cost ..• " MGL Ch. 164 sec. 69J.

Although other criteric will apply, in addition, to a proposed

facility, these four standards apply in this case. With these criteria

in hand, we now will review the Second Long-Range Forecast of Electric

Needs and Requirements filed by the Northeast Utilities Companies.
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V. REVIEII OF DEMAND FORECAST AND FORECASTING METHODOLOGY

A. Introduction and Review of Past Forecasts and Forecast

§upplements

The development of NU's demand methodology has been a dynamic pro­

cess. Since 1976, 1:he Companies have consistently improved their

methodology and data collection efforts, often in line with

state-of-t:~e-art developments. While room for improvement always

remains, the Compan:.es' Forecast methodology is quite progressive and,

in recognition of this fact, the Council's review of NU's demand model

will primarily focus on incremental improvements in the Forecast, with

particular emphasis ~n the development and integration of econometric

sub-models.

The Council employs three criteria in its evaluation of electric

company demand forecists. A forecast is reviewable if a company's

submission to the Council contains enough intormation to allow a full

understanding of the company's methodology. Once this threshold of

documentation has been passed, the Council examines whether a forecast

is approprlate, or technically suitable for the utility at hand. A

forecast is further jUdged reliable if it provides confidence that the

assumption:;, judgements and data forecast what is most likely to occur.

(EFSC Rulell 69.2 and 66.5; Part IV, 1, 2, 3, 4 supra)

Table 1 summarizes the major conclusions of the entire forecasting

effort by the company.

The remainder of this introductory section briefly reviews the

development of the Companies' methodology since the original filing in

1976. A review of the Northeast Utilities forecast methodology must be

made within the context of the progress the company had made since its



Table 1

Northeast Utilities Companies

principal Results of NU System Forecast

Residential Class
Average Number of Customers
Average· Use per Customer(kWh/yr)
Total Sales (GWh)

Commercial Class Sales (GWh)

Industrial Class Sales (GWh)

Streetlighting Class Sales (GWh)

Railroad Class Sales (GWh)

Actual
1980

977 ,496
7,663
7,491

5,858

5,230

186

o

Forecast
1990

1,127,444
7,847

88,847

7,224

6,062

156

173

Compound
Growth Rates

1980-1990
(%)

1.4
0.2
1.7

2.1

1.5

-1. 7

Total Retail Sales (GWh) 18,765

Wholesale for Resale Class Sales (GWh)* 1,064

Total Sales (GWh)* 19,829

System Peak Load (MW) * 4,030**

22,462

1,002

23,464

4,856

1.8

-0.6

1.7

1.9

* Sales and Peak Loads of participants in the Connecticut Municipal Electric Energy Cooperative (CMEEC)
have been removed from 1980 data to more accurately reflect the relationship between actual and fore­
cast. In previous forecasts the sales and peak loads of the Connecticut Municipal Customers were in­
cluded in the NU forecast. With the formation of CMEEC, the Municipalities involved are no longer
customers of NU.

** estimated
Source: 1980 Forecast, Volume 1, page iv.,
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initial filing with the Council on May 1, 1976. For that reason, the

following should be treated as a summary of that progress. Figures 1

and 2 show in graphic form the energy and peak forecasts- since 1976.

1. First Forecast (1976)

In the initial Forecast, total energy needs were disaggregated into

customer classes: residential, commercial, industrial, wholesale sales,

streetlighting, and railroad, as required b~ rule EFSC 63.7

The residential class forecast utilized an end-use model, employing

a projection of the number of residential customers along with a

projection of average electricity use.

The forecast of the number of residential customers utilized

popul~tion growth assumptions for those groups aged 20 to 64. The

population growth estimate was done by using the cohort survival method,

which splits the population into cohorts, or subgroups of ages 20-24,

25-30, etc., and applies an average survival rate for each cohort taken

from Connecticut data. This population forecast was then adjusted by

use of the net migration rate as estimated for Connecticut by the

Connecticut Department of Planning and Energy Policy. The migration

projection for the Western Massachusetts service territory was based on

a historical trend of negligible net migration which was assumed to

continue.

The forecast of average electricity use per household was

determined as the product of the projected number of appliances owned by

the projected number of customers and the average electric energy

consumed by each applioance. The follOWing appliances were considered:

I

I

I

I

I

I

I

I

I

I

I

I

I
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I
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I
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electric space heating; electric water heating; fossil fuel heating

auxiliaries; electric range; central air conditioning; electric dryer;

manual defrost refrigerator; automatic defrost refrigerator; color TV;

lights; electric car; and, miscellaneous. The number of appliances was

projected by using an estimate of the rate of penetration of each

appliance by existing customers, new customers, and appliance.

replacement markets. These penetrations were founded on assumptions

about the individual appliances. In addition, NU conducted a saturation

survey which measured the extent of ownership of each particular

appliance. From these projections, the total kilowatthour consumption

of those numbers of appliances was determined and divided by the

projected number of customers in order to determine the average

kilowatthour use per customer. It should be noted that these appliance

.penetrations and saturations were determined using Connecticut data. NU

used the projections obtained from this Connecticut data for both its

Connecticut and Western Massachusetts service territories, using the

assumption that those service areas are similar in most economic and

demographic characteristics.

Turning to the commercial forecast, NU was in the process of

reclassifying all commercial customers by three digit SIC (Standard

Industrial Classification) code. The commercial sector is difficult to

model due to the large number of customers which are of different sizes

and types, and this classification system would allow the various

customer types to by modelled individually. As this effort was still in

progress, and NU only had access to data from 1974 on, statistically

reliable modelling techniques were not possible. Instead, Connecticut
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Energy Advisory Board projections of energy consumption in the commer­

cial sector were used.

In the industrial forecast, as in the commercial forecast, NU was

in the process of reclassifying its customers by three digit SIC code.

In the meantime, the available data was disaggregated into 14 two digit

SIC codes. The projection of industrial electricity consumption was

based on the Data Resources, Inc. forecast of national production

indices, .based on the assumption that electricity usage in this sector

is highly correlated to output.

Streetlighting sales were forecast as a continuation of the

historical trend of an annual 2% growth.

Sales to railroads were projected by taking into account any future

developments in this sector that might require electric power.

Wholesale sales were taken directly from the wholesale customer's

own forecast of need.

Finally, as required by EFSC rule 63.6, an effort was made to

forecast peak load. NU utilized recently gathered residential :~oad test

information, industrial metering data, and records kept for

streetlighting, railroads and wholesale sales to determine the

composition of the load. The remainder of the load was, by elinlination,

from the commercial sector.

This First Forecast was approved by the Council, subject to the

following conditions:

(1) NU should document the coefficient for the relation of

population to household.

(2) NU should develop empirical data for and an analysis of:

a) Price impact upon consumption
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b) Load management impact upon consumption and peak

c) Use of modified national production indices for

industrial demand forecasting

d) Use of Connecticut Energy Advisory Board methodology

and projections for commercial demand fore castingS

These concerns were addressed by NU in subsequent forecasts, as

noted below.

2. First Supplement (1977)

Several changes were instituted in the 1977 supplement, subMitted

on December 30, 1976. The projection of the number of residenti~l

customers utilized the previous method of cohort survival modifiud by

the addition of age-specific migration rates and also age-specif:.c

headship rates, to determine the number of heads of households. The

residential sector forecast also took into account the mix of dwnl1ing

types, single family vs. multi family units (apartment!;). For t:le

commercial sector, a simulation model was developed, which was

disaggregatied into seven SIC divi~ions. The model projected sales as a

product of an employment forecast and a forecast of ki2.owatthour

consumption per employee. The basic model structure fc,r the industrial

forecast remained the same, although the equations were modified and

respecified in some cases. The forecast of peak load introduced the use

of time varying load factors. Finally, the entire forecast was run

within both a base case and a high growth scenario.

5 1 DOMSC 234 (1977).
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Council review of this supplement was waived "given the withdrawal

of the Companies' proposed nuclear power plant from regulatory review

and in light of updated system-wide data in the 1978 Supplement."

3. Second Supplement (1978)

Significant changes were again undertaken in the 1978 Sup?lement,

submitted by the Companies on December 30, 1977. An integrated

economic/demographic model, adapted from the NEPOOL-Bl,TELLE model, was

developed. Within this model, migration was forecast as a function of

the ratio between national and local unemployment rates. The commercial

model employed a projection of commercial employment and developed a

measure of square feet of commercial floor space per employee. '~his was

used in conjunction with an econometric projection of potential energy

use per employee in order to determine commercial demand.

The Council's decision on the Second Supplement sought to "p:aise

the scope and sopnistication of the Companies' work to date, but also to

emphasize that the conceptual structure of many aspects of the various

submodels are preliminary and in need of more, and more accurate, data."

The forecast was approved subject to the following condi":ions:

(1) NU should follow the guidelines for forec<cst development

and documentation as per EFSC R~les 69.2 and 69.3.

(2) NU is directed to implement substantive improvements to

its Commercial class submodel.

(3) NU should consider the points raised by the Attorney

General; NU's ongoing approach to the development of its

methodology and database should resolve many of these

issues.
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(4) NU should measure the resilience of their forecasts to

6business cycle effects.

4. ~hird Supplement (1979)

In the 1979 Supplement, submitted on April 2, 1979, the only major

change was in th,= economic/demographic model, which replaced a cost

index relating regional vs. national costs with trend analysis, due to a

lack of complete data.

Al':hough fOlnal Council adjudication of the 1979 Supplement was

7
suspended , the EFSC staff reviewed the filing and noted the following

concerns:

(1) Using U.s. or Connecticut data to approximate service

te:ritory data

(2) The model development process which lead to the choice of

regression equations, and the econometric documentation

(3) The assumption, in some cases, of the continuation of

past trends

(4) The level of consistency of assumptions and individual

variable forecasts
8

5. Fourth Supplement (1980)

ThE! 1980 Supplement, submitted April 1, 1980, incorporated the

following changes: in the economic/demographic model, new migration

equations were developed; and in the residential sector, the energy

6 3 DOMSC 29, 33-35 (1978).

7 See Appendix A.
8 See: Staff Memorandum to Files, EFSC Docket, 80-17, 79-17.
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efficiency of retrofitting was considered.

Council review of this forecast was deferred in anticipation of the

9Second Forecast.

6. Second Forecast (1981)

The 1981 Forecast, submitted to the Council on April 1, 1981,

includes some dramatic changes, most notably the addition of econometric

models in the residential and commercial models for short run

forecasting, and the ARIMA .Eorecast elf residential electric customers.

Other changes are as follows: In the economic/demographic model,

migration is estimated in aggregate as a function of relative per capita

income and time. In the commercial reodel, consumption is analyzed on a

per employee basis rather than using square footage estimates. The

industrial model is no longer disaggregated due to data problems.

Finally, the new NU Conservation Program for the 80's/90's is a.

significant source of new assumptions and modifications to the demand

forecast. These changes shall be discussed in detail in the following

analysis.

9 See Appendix B•

•
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E. Economic/Demographic Sub-model

The economic/demographic module provides service territory-specific

estimates of employment and population which serve as important inputs

to models of residential, commercial, and industrial demand.

1. Demographics

To forecast service territory population, the model uses the

cohort-survival method, where aggregate migration of the working age

population is estimated as a function of relative per-capita income and

time. The Companies refer the reviewer to the lSSO Supplement for docu­

m~ntation of the population algorithm used to compute births, aging, and

survival, stating that a standard demographic technique was utilized.

Forecast births are added to the population surviving from the previous

yt,ar, and forecast net migration is added or subtracted as necessary.

T'Le model has an income component consisting of state personal income

(real and nominal) and per capita income (1972 dollars). Personal

income is calculated as a portion of national income and is forecast as

a function of employment share.

Migration rates for migrating children (cohorts of age 0-14) are

estimated as a function of women by age and by the probability of their

having children within thi~ age group. Migration rates for cohorts

greater than 59 were taken from a University of Georgia study entitled,

~et Migration of the Population, 1960-1979 by Age, Sex and Color, Part 1

Northeastern States. Zero net migration is assumed for the WMECo

service territory. The Companies forecast population growth at an

annual rate of .50%; this growth rate is lower than that forecast for

Connecticut (.61%) due to the zero net migration assumption.
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As the population forecast is an important component of the separ-

ate sales models, the Council would like to see additional documenta-

tion, particularly with regard to the cohort equations used for births,

aging and survival. The Company is reminded that Council staff, inter-

venors and interested parties change over the years, and that sufficient

documentation should be self-contained in each annual filing, without

needing to reference past submissions.

2. Employment

The Employment Forecast is driven by DRI's national economic fore-

cast, with modifications to incorporate the specific characteristics of

NU's service territory. Manufacturing employment is estimated as a

function of national employment and time with SIC specific equations;

10for all SIC's except 20 and 27 ,non-manufacturing employment is also

forecast by SIC as a function of national employment to population

ratio. A service area forecast is driven by variables from the

Connecticut forecast including individual growth rates by SIC. The

employment mix is adjusted to reflect the conditions of WMECo's service

territory.

10 In these SIC's 20 and 27, food & printing, local population and
employment are forecast as independent variables.
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C. Price Forecast

The price of electricity is a primary variable in each of the

sectoral submodels. Accurate price information is particularly critical

in the commercial and industrial econometric models, where marginal

price is used.

Historic price information is based on NU's rate schedules by

operating company. As the Forecast was prepared in 1980, 1980 prices

were estimated by the Rate Department, taking into account the impact of

fuel adjustment charges. Prices for 1981 and the future were calculated

by the Capacity Planning Department, using DRI projections for fuel

costs. The projections of the Capacity Planning Department were "based

on various factors including generation mix, fuel costs using' DRI

projections, plant maintenance schedules and rate-of-return. These

annual escalation factors were applied to the 1980 price estimates to

produce forecast electricity prices."ll
~

Given the importance of price in the sectoral sales forecasts, the

lack of documentation for the price forecast is a source of concern.

This issue had been a source of contention between the Companies and the

Attorney General in previous years. Paul Chernick, in testimony for the

Attorney General, stated, "A forecast which is significantly sensitive

to electric price is only as reliable and reviewable as the price

11 Forecast, p. 4.
12 Testimony of Paul L. Chernick on behalf of the Attorney General,

EFSC 80-17, March 12, 1981, p. 26.
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forecast which drives it.,,12 The A.G. requested that the Companies

provide, "descriptions of the models used (such as would be provided in

a user's manual, for example), backcasts and calibration checks, and

13projections of important input values. The Companies have responded

that the analysis underlying the forecast is far too complex to be

documented in the forecast and have indicated a willingness to provide

any interested party with available documentation through a Technical

S . 14
ess~on •

The Council appreciates the Companies cooperation in providing

information not available in the forecast to the Staff during Technical

Sessions. However, in light of the importance of the price forecast to

the forecast as a whole and the role of accurate, current fuel price

assumptions to the price forecast, the Council would like to see

expanded documentation. 1S This would include fuel price assumptions

incorporated into forecast documentation in the interest of

reviewability. A description of any simplying assumptions, such as

constant heat rates, or planned coal conversions, should be listed as

well.

13 Id.
14 Prepared Testimony of Charles J. Roncaioli, August 19, 1981, page

10.
lS See In Re Boston Edison Company, 7 DOMSC , EFSC No. 80-12 at

p. 30 (1982).
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D. Residential Sector Sub-Models

Residential consumption forms approximately one third of N.U.'s

total electric sales. NU projects a compound growth rate of 1.7% for

this class from the 1980 level of 7,491 GWh to the 1990 forecast level

of 8,847 GWh. 16

Residential energy consumption can be viewed as a function of a

number of customer decisions: the choice of appliances to be owne'd;

technological characteristics including, type of fuel utilized; emeodied

in these appliances; and, amount of usage. Further, these decisions

depend upon fuel prices, demographic trends and socio-economic

characteristics of the consumer.

NU'S sales forecast is based upon the results of both an econo­

metric and an end-use mOdel.
17

The econometric model's purpose is to

forecast short-run residential consumption and allows for explicit
~

treatment of price effects, while the end-use model forecasts long-run

consumption and takes into account factors including appliance

efficiency standards and the impact of programs such as NU 80's/90's

conservation plan.

1. Residential Econometric Model

NU estimated residential sales with a semi-logarithmic functie'n of

customers and an interaction price term. The semi log transformaticn is

16 Notwithstanding the Companies' announced efforts to control overall
system growth to within 1.5% as a part of its Conservation Program
for the 1980's and 1990's.

17 See Forecast p.3, Vol. 1, and "Modelling Boston Edison's
Commercial Sector Energy Demand", EFSC memorandum, Jan. 21, 1982.
The coefficient on the price term in such a model is typically
called an elasticity. Estimation and treatment of elasticity in
the forecasting effort is critically important given the volatility
of electric prices. The importance of elasticity is further
developed and discussed infra., in Section H.
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Table 2

Northeast Utilities Companies

Northeast Utilities' Forecasting Models for
Electricity Sales to the Residential Sector

Short-Run Econometric Model

Residential Sales
t

= Bo + Bl[log. no. of res.elec. custom~rst]

+ B
2

[log. interaction price terrn
t 1

where:
t =
B ,

o

time period
Bl , B2 are the,parameters to be estimated in the

regress~on analysis

Long-Run End-Use Model

I
Residential Sales = 2: Sales (i)

i=l

where:
Sales(il = sales to the residential sector for end-use i,

as defined below
I = total number of end-uses

T
Sales (i) = ~ CUST

t
x UNIT(il

t
x USE(il

t
t=l

where:
CUSTt

UNIT(i\

USE(il t

t
T

= forecast of number of residential customers in
period t

= forecast of number of appliance units per
customer for end-use i in period t '

= forecast of average electricity use per
appliance unit for end-use i in period t

= time period
= final time period
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often used in building models which involve rates of growth. The growth

rate is assumed at a constant annual rate with some variation to account

for various random events. Relationships are hypothesized and logs are

used to transform the relationship into a linear form, which is neces-

sary for the statistically reliable estimation of the model..

The Companies chose to use estimated sales as opposed to use per

customers in order to include customers as an indHpendent variable,

permitting measurement of changes in usage patterns.

The Companies initially attempted to develop a partial adjustment

specification model. However, the Statistical Analysis System (SAS),

NU's computer package, does not have the capability to corr~ct the

serial correlation errors and biased co-efficients resultin, from the

inclusion of lagged dependent variables. Thus, this attemp~ was

unfortunately dropped.

As NU states "Conventional demand theory includes income within the

demand function".18 However, NU encountered serious multic,llinearity

problems using income as a variable and subsequently dropped the

. abl 19van. e.

multicollinearity, the Companies are encouraged to look at alternatives

such as formalizing the relationship between regrE!SSors.

The Companies eventually selected a model which regresses sales on

customers and an interaction price term. NU describes the basis for the

interaction price term as follows: "It is hypothesized that individuals

18 Forecast, Vol. 1, p. 13.
19 Regression theory is based upon the premise that there is no exact

linear relationship between independent variables. In the case
where such a linear relationship does exist, multicollinearity is a
problem that may lead to inaccurate interpretation of the
coefficients.
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are more aware of their total bill than th~ [marginal] price per kWh and

this concept would pick up consumer price decisions more readily.

Second, the interaction part of the price term allows for changes in the

oil price index to explain movements in the coefficient of the real

electric bill.,,20 As of 1980, 10\ of NU's customers had all electric

heat. The Companies theorize that since the majority of its residential

customers use fossil fuel for electric heat, they are sensitive to

fossil fuel prices and will respond to increased price by decreasing

electricity use as well as heating fuel use., indicating that the cross

elasticity between fuel oil and electricity is relatively elastic.

While the Companies feel satisfied with definin'1 the parameter on

the price of electricity as a function of the price ,~f oil, the Council

encourages the Companies to attempt to model the pri,:e of electricity,

both marginal and average, for the price interaction term.
2l

2. Residential End-Use Model

The residential end-use model forecas':s sales fQr seventeen

appliance categories22 , disaggregated by operating company and between

single and multifamily housing units. Ess,mtially, the model, in NU 's

words, "can be thought of as the product of the number of appliances and

the use per appliance summed '!.cross the si:tteen appliance types and

miscellaneous,,23.

20 See discussion on elasticities, infra. at part V(H) .
21 Forecast, p. 13, Vol. 1.
22 Electric space heating systems, electric pump heating systems,

electric assisted renewable resource space heating system, electric
water heating, electric assisted renewable resource water heating
system, fossil fuel heating auxilaries, central air conditioner,
room air conditioner, electric range, electric dryer, manual
defrosting refrigerator, freezer, color television, lighting,
electric car and miscellaneous.

23 Forecast, p. 14, Vol. 1.
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The appliance model is initialized to the level of sales and

appliance stock as estimated in 198C1. Growth is forecast based on

expected growth in absolute number of appliances and expected levels of

usage for those appliances.

The 1980 stock was determined from the Companies' records of the

nUIllber of electric heating customers and froIn the 1980 Appliance

Saturation Survey which established ownership percentages by building

type. Percentages derived from the saturaticm survey were then applied

to estimates of customer by type of housing structure.

Incremental units of new applia.nces are .:alculated by applying

market penetration percentages into markets for new housing, replacement

and existing markets.

The new housing market consists of all nawly constructed houses in

any given year. It is based upon historical percentage distribution of

building permits by housing type in NU's various service territories.

NU states, "the potential consumptirJn of this market per household is

great because of the opportunity fo~ these households to acquire

electric heating systems and other ·alectrical appliances." NU has found

average annual use per new applianc'~ to be lower than that of initial

stock, as would be expectea.

The Companies are advised to ctmtinually monitor and study trends

in new housing, such as the number of new appliances per home, and

impacts of ' new technology. This is of particular importance in the case

of heat pumps. While the heat pump is an efficient appliance, it also

provides the customer with a central air conditioning system that he may

not have had before, potentially leading to increased electric demand.
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NU believes that the penetration of electric heat is on the rise,

forecasting that penetration of electric resistance space heat, electric

heat pumps and renewable resource space heat units combined will

increase from 25% in 1981 to 45% in 1990 for single family units and

from 35% in 1981 to 55% in 1990 for rr~lti-family units. Given NU's

forecast for a substantial increase in the heat pump saturation over the

forecast period (see Table 3), the load implications of heat pump use

are worth studying, in the <:ontext of' both new and eXisting markets.

3. Conservation AssUDwtions in the End-Use Model

The Companies recognize that the proposed DOE mandatory appliance

efficiency standards may be replaced by voluntary industry standards.

Therefore, they assume three sets of interim standards. The first of

these would be effective in 1983, the second in 1989 and finally the

maximum technologically feasible level in 1997.

Similarly, the Companies acknowl~dge doubt as to whether proposed

DOE Building Energy perfonw.nce stand;rds for new construction will

become mandatory. However, the forecast presumes standards equal to

NU's NEW program standards ,ifter 1985. The Companies forecast a decline

in space heating requiremen':s for existing single family homes from

16,500 kWh in 198C to 15,300 kWh. This assumption is based on expected

impact of CONN SAVE; MASS Sl,VE and other information and action

programs. Conservation' from wrapping and turning down electric water

heaters, through NU's programs, is expected to reduce average water

heater consumption by 5% by 1985.

The Council approves of NU's efforts to encourage conservation and

its attempts to model its impacts. The Companies are encouraged to

gather as much data as possible on the impact of implementation of
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Table 3

Northeast utilities Companies

Heat Pumps: Number of Units and Percent Saturation

Saturation
Heat Pump %

SINGLE FAMILY DWELLING

1981 1583 0.3
1982 2250 0.4
1983 3103 0.5
1984 4446 0.7
1985 5957 0.9
1986 7736 1.2
1987 9691 1.5
1988 11835 1.8
1989 14233 2.1
1990 16821 2.5

MULTI-FAMILY DWELLING

1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

3634
4570
5699
7024
8539

10236
12115
14186
16443
18886

0.9
1.2
1.4
1.7
2.1
2.5
2.9
3.3
3.8
4.3

Source: Forecast, Table R-7, Vol. 1.



" • iii

-98-

conservation measures in order to verify that such assumptions as made

in the forecast are indeed accurate. This issue will be developed

further, infra.

4. Merging Econometric & End-Use Models

The econometric model, designed as a complement to the end-use

model, adds reliability to the residential forecast for the short run.

The econometric model "as used until sales equalled those forecast by

the ,end-use ml,del; for WMECo, this point occurred in 1983. At that

point, the transition to the end use model was made. Had use of the

econometric model continued, the forecast would have been 8.0% greater.

The Council endorses the Companies highly practical use of both

econometric and end-use approaches for forecasting sales to the

important residential sector. The Council encourages the Companies to

experiment with a long-run econometric model which would allow

estimation of long-run elasticities. (See infra., section (H).)
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E. Commercial Sector Sub-Models

1. introduction

The commercial sector is a diverse group of customers which

includes schools, hospitals, offices, churches, and wholesale and retail

trades. The electr:Lcal end-use characteristics of each subsector vary

widely; thus the commercial sector is far from homogenous. This

diversity, along with a lack of high quality, disaggregated data, has

historically made it difficult to effectively model this sector.

In the past, N'J relied on an end-use model driven by a forecast of

non-manufacturing employment as estimated by the economic/demographic

module. The three primary end-uses were heating, cooling and other

uses. The sector W·3.S divided by stores (wholesale and retail trade) and

offices (all other 'lse) .

In the 1981 Forecast, NU developed an econometric model to forecast
~

short-run consumption. This model is used in conjunction with a

modification of th(, long-run, end-use model, as was also done with the

residential sector forecast.

2. Commerci~l Sector Econometric Model

NU developed an econometric model in order to be able to consider

short-run economic conditions and electricity price effects.
24

This

type of Ilodel cannot, however, effectively address long run changes such

as building efficiency standards. This explains the model's best usage

for short-run forecasting.

The model uses a semilog specification which forecasts electricity

sales to the commercial sector as a function of residential customers

24 The importance of the price of electricity is further developed in
section H.
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and electricity prices. The price variable represents the marginal

price of electricity, using the block where the mojority of commercial

customers would be paying. The model as it presently st.ands needs to be

developed further. A more careful evaluation of the variables included

and omitted must be made. The cost of labor and the cost of alte,rnate

fuels are examples of variables that may be very relevant to this

analysis.

3. Commercial Sector End-Use Model

NU has improved upon its old end-use model for long-run commercial

sector forecasting. The changes include: analysis of consumption on a

per employee basis rather than square footage of commercial floor space;

an econometric forecast of growth in potential energy use per employee;

and disaggregation of the forecast of penetration of electricity ~nto

heating, cooling, lighting and other applications. These are use:ul

modifications to the previous model. However, the basic structura of

the model, with the commercial class characterized as ",;tores" or

.. offices" and the end-uses of heating, cooling and othe:c, needs to be

improved. Disaggregation by 2 or 3 digit SIC code wher,~ approprh.te

might allow more effective analysis of the growth trend,; within the

sector. Additional end-uses should be mor~ explicitly I[odeled or it

should be demonstrated that the stated degree of disaggl:egation is

adequate.

4. Conclusion: Commercial Sector Forecast

The short-run econometric model is a welcome addition to the

commercial sector forecast, particularly as it can explicitly treat the

effects of changing electricity prices. The Council encourages the

Companies to further develop both the econometric and end-use models to
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Table 4

Northeast utilities Companies

Northeast Utilities' Forecasting Models for
Electricity Sales to the Commercial Sector

Short-Run Econometric Model

Commercial sales
t

= B
o

+ Bl[log. no. of res. elec. customers
t

]

+ B
2

[log. elec. pricetl

where:
t =
B ,

o

time period
B

l
, B

2
are the.parameter7 to be estimated in the
regress~on analys~s

Long-Run End-Use Model

I
Commercial Sales = 1:, Sales (i)

i=l

where:
Sales (i) = sales-to the commercial sector for end-use i, as

defined below.
I = total number of end-uses

T
Sales(i) = Z; EMP x ENERGY(i\ x ELEC(i)t

t=l

where:
EMP = forecast "f commercial employment in period t
ENE~GY(i\ = forecast of potential energy use per

employee for end-use i in period t
ELEC(i)t = forecast of electricity's share of total

energy needed for eac:~ end-use i in period t
t = time period
T = final time period
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better capture the diversity of this sector. The fact that the

Companies anticipate the greatest growth to occur in this sector makes

this all the more important.
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F. Industrial Sector Forecast & Methodology

The industrial sales class consists of manufacturing and process

plants and manufacturing offices. The industrial class has tradi-

tionally been the most vulnerable sector to economic fluctuations.

In the past, NU had built th~ industrial sales forecast from a

series of equations for the major SIC cate,gories. Variables used in

these econometric models included national production indices, national

employment, local employment, anc time trend (See Table SA).

NU's current model uses a single equation, by individual operating

company, for total industrial sales. NU r~verted to this aggregate

model because "dramatic change occurred in the level of recorded sales

by SIC due to the codification of accounts that accompanied the creation

of the SIC data base described last year. These changes made time

series or econometric analysis by SIC impossible".25 (See Table SB.)

The current model uses a semilog equation in which sales are a

function of the price of electricity26 and a production index. To make

the production index both state and service area specific, national

production indices by SIC were modified by state employment data. Next,

these figures were weighted with ~ three year average of NU SIC electric

sales data to reflect i~1ividual :3IC contributions to total industrial

electric sales. The price variab:.e was based on the marginal price of

electricity, using the block where the majority of industrial

consumption would occur.

25 Forecast, p. 17, Vol. 1.
26 The importance of this variable is further developed in Section

(H) •
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Table 5A

Northeast Utilities Companies

Northeast Utilities' 1979 Forecasting Model for
Electricity Sales to the Industrial Sector

Econometric Model, by indiv~dual SIC class -- Selected Disaggregate
Equations

SIC 35 Non-Electric Machinery

Q x rat;.o Intel"action terms
of Conn to (colCservation price of wage

constant Nat'l Emp. effect) electricity price

Sales = 9.21871 + .477065 + -.0155398 + -.137143 + .115431
(8.08496) (3.40861) (-2.83475) (-1.10543 ) (.363276)

i 2 = .828 Durbin Watson = ,.051

SIC 32 Stone and Clay

constant

Federal Reserve
Index of Industrial

Production Dummy

Sales = 8.51354
(7.26227)

i 2
= .795

.6J9572
(2.51037)

Durbin Watson

-.0815064
(-1.28037)

= 1.285

NOTE: The value~ in parentheses under each coefficient are the
t-statistics, which serve as a measure of the significance of the
relationship between the dependent variable and an independent
variable.

Source: Northeast Utilities Long Range Forecast, Volume I, April 2,
1979, Table I - 1.
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Table 58

Northeast Utilities Companies

Northeast Utilities' Current Forecasting Model for
Electricity Sales to the Industrial Sector

*Econometric Model

where:
t =
B ,

o

time peri()d
\' 82 ar'l the. parameters to be estimated in the

resrressJ.on analysis

* Note: The model is estimated separately for each distribution
company.
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In lieu of the end-use models utilized in the residential and

commercial sectors to treat conservation measures, the Companies

incorporate a judgemental deduction into the industrial sub-model.

After 1982, annual forecast sales levels are reduced by increments of

0.5 percent. Overall, non-price induced conservation results in a 4%

27
reduction in the 1990 industrial sales forecast . This year the

Companies made a decision to view cogeneration as supply, hence its

effects are no longer considered in the demand forecast.

Annual industr:i.al sales, disaggregated by SIC and operating company

serve as an input t~ the hourly load model (See infra). As sales are

forecast in the aggregate it was necessary for NU to develop a method to

allocate overall sales to individual SIC's. The Companies allocated

sales on the basis cf employment forecast outputs from the economic!

demographic model and. sales recorded by SIC. This method was based on

the assumption that 1979 kWh use!employee would remain constant and

change in SIC sharef of total sales would change proportionately with

relative growth in employment by SIC. The Companies point out the fact

that whatever the breakdown of SIC's may be, the sum will always be the

equivalent of the original total.

The aggregate econometric model selected by NU presents certain

problems. The model does not account for varying levels of energy

intensity ,md price elasticity across industries and is unable to deal

with changes in the composition of industrial structure over time. On

27 It is often argued that all conservation efforts are ultimately
price induced. An example of "non-price induced conservation"
might be a choice to diversify fuel mix not to reduce costs but to
reduce risk associated with an interruption in supply. Of course,
this could also be considered a "price induced" decision if one
discounts to the present the future costs of a possible
interruption.



the other hand, disaggregated data is expensive and if individual SIC

data is not accurate and complete, estimation of reliable model

parameters may be extremely difficult. Given the previously mentioned

vUlnerability of the industrial sector to economic activity and the

potential influence that either a recession or a boom may wield over the

actual level of industrial sales, it is to NU's advantage to forecast

this sector ~s ·accurately as possible. Recognizing the difficulties,

time and expense inherent in building a good industrial data base, the
,

Companies arE'. nonetheless encouraged to study the feasibility of

improving and reinstating the econometric model disaggregated by SIC

codes which they have used in the past. The Council has recently

suggested to ",nother utility that all industries need not be fUlly

disaggregated (at the 3-digit SIC level) if there is no substantive gain

. 28
to the overall forecast. The Companies might consider supplementing

their aggregata industrial model with selected industry models (by 2 or

3 digit SIC levels where appropriate) for those industries whose demand

is e):pected to be the most volatile over the forecast period.

28 See: In Re: Eoston Edison 7 DOMSC , EFSC 80-12, (19821 at p. 46
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G. Peak Load Forecast

1. Hourly Load Model

The Companies use an hourly load model to distribute the sectoral

sales forecasts into an hourly demand forecast for electricity. Hourly

load models are categorized by customer class and by operating company.

Line losses and company use are factored into the hourly load forecasts.

The model requires large quantities of input data including the

annual sales forecast, hourly demand factors, hourly load profiles,

calender data pertaining to holidays, hourly temperatures and loss

ratios.

The residential model was revised in the 1981 Forecast in order to

reflect operation of the compressor and resistance heat components of

heat pumps. In line with the previous discussion on load implications

of h~!t pumps, supra., the Council is extremely pleased to see such

refir.ements in the hourly load model.

2. Net System Energy Output Requirements

Hourly demands are added to hourly losses to arrive at hourly

load~. The summation of hourly loads over a given period of time yields

net system energy output requirements. Electrical energy output

requirements are forecast to grow at a compound annual growth rate of

1.7%.

3. Peak Load Forecast

On the basis of the hourly load profiles, summer and winter peaks

are identified. The model's forecasts sUmmer peaks will occur from 1 to

2 p.m. or 5 to 6 p.m. Summer forecast peaks are expected to occur on a
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Monday or Tuesday in August. Winter peaks are forecasted to occur

between 5 and 6 p.m. or 6 to 7 p.m. on a Wednesday in December the

companies expects the system peak to continue to occur in the winter,

with the difference between winter and summer peaks increasing over the

forecast period.

4. Normalization of Historic Peak and Historic Energy Output

Historic and forecast seasonal peaks and historic temperature were

examined to analyze the relationship between demand and the temperature

humidity index and daily mean temperature for summer and winter peaks,

respectively. This was done with a regression equation to measure the

sensitivity of peak loads to changes in daily mean temperature or THI.

5. Conclusion

The companies forecast a compound annual growth rate of 1.9% for

system peak load. The Company is to be commended on the strength of its

peak load forecasting model, which is unquestionably the most

sophisticated methodology of its kind in use by systems operating in the

Commonwealth.

As mentioned, the Companies expect to see the gap between winter

and summer peaks increase. The Companies are advised to investigate and

analyze the factors causing the growing sensitivity of the winter peak

to temperature. The Companies are also encouraged to further analyze

and identify the specific factors causing peak load growth, and to

consider using a range or band around peak projections to improve

confidence in the forecast.
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H. Demand Elasticities

In analyzing and projecting future electricity needs, a utility

must consider all major factors which may influence consumer demand.

The economic concept of elasticity of demand is one important element.

There are three types of elasticity which affect electricity demand.

(1) OWn-Price Elasticity of Demand: the ratio of the percentage

change in the quantity demanded of a good per a percentage change in the

price of that good. The demand for a good can be characterized by the

absolute value of its price elasticity in three ways. If the absolute

value is greater than one, demand is elastic, or relatively responsive

to changes in price. If the absolute value is one, there is unitary

elasticity. In this case, the percentage change in quantity demanded is

the same as the percentage change in price. Lastly, if the absolute

value of the elasticity is less than one, demand is inelastic, or

relatively unresponsive to changes in price. Historically, it was
~

thought that electricity fell into this last category of inelastic

29demand.

The consideration of own-price elasticity is important to a

utility for a number of reasons. First, the utility should be

aware of the impact on demand Q{, increasing prices due to fuel cost

adjustments. As costs to consumers increase, there is downward

pressure on demand in both the short and long-run. This must be taken

into account when projecting demand. Second, there can be a substantial

effect ,on demand due to the inclusion of the cost of a new facility in

the rate base. Thus, ironically, building expensive, new capacity can

29 See Table 6 for examples of sectoral price elasticity estimates
drawn from the technical literature.
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reduce or even eliminate the projected demand that the plant was built

to satisfy if price elasticity is sUfficiently elastic. Third, when

conservation is promoted through various forms of utility assistance, it

is essential to distinguish between price-induced effects on demand as

opposed to effects on demand induced by the efforts of conservation

programs. Only then can the results actually attributable to the

conservation program be examined. Lastly, accurate estimates of price

elasticity are essential for the study and development of alternative

rate structures, for example, time-of-use rates.

2) Income Elasticity of Demand: the ratio of the percentage

change in the quantity demanded of a good per a percentage change in the

income of the consumers of that good.

This measure is of interest especially when considering the

currently unstable economy. It is important to anticipate the possible

impacts on demand given, as the case may be, a vast improvement or

further degradation in the prevailing economic climate, which could

result in a substantial increase or continued decrease in demand. Few

utilities explicitly consider these so-called income effects on future

demand.

3) Cross Elasticity of Demand: the ratio of the percentage

change in the quantity demanded of a good per percentage change in the

price of some other good. Other goods can be characterized as substi­

tutes, complements, or independent. When considering electricity

demand, cross elasticity of demand is of partiCUlar interest for

examining the influence of competitive substitutes, such as natural gas

or fuel oil.
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This information can be usefully incorporated in forecasts for the

penetration of electric heat, heat pumps, and other major appliances

which can use substitute fuels.

Each type of elasticity is typically estimated using time series

data in an econometric model. Elasticity is not an instant effectl

there is a time element or lag involved. Given, for instance, a price

increase in electricity, a consumer will at first lessen his or er usage

through simple behavioral actions, e.g. turning off unnecessary lights.

Overtime, however, the consumer may buy more efficient appliances or

make capital improvements on his or her home. Thus one must consider

both short-run elasticities and long-run elasticities. The long-run

elasticity response of electricity constomers to the dramatic increases

in price in 1973-74 is perhaps now making its full impact. The steady

decline in demand growth that NO has experience since 1976, ~as shown in

figures 1 and 2, attests to the combined "effects of short and long-run

price elasticities.

There are many problems with estimating elasticities empirically.

It is difficult to construct a model that is both theoretically and

statistically reliable. A report for the Electric Utilities Rate Design

30stucy summarizes the results of then-existing independent ~odels (see

Table 6) and concludes:

1. The price elasticity of demand for electricity, for all

classes of consumers, is much larger in the long-run than

in the short-run.

30 "A nationwide effort by the Electric PowerResearch Institute, the
Edison Electric Institute, the American Public Power Association,
and the Natural Rural Electric Cooperative Association for the
National Association of Regulatory Utilities Commissioners."
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Table 6

Northeast Utilities Companies

summary of Electric Price Elasticity Estimates by Sector

Type of Demand
and Research Team

Residential
Houthakker
Fisher & Kaysen
Houthakker & Taylor
Wilson
Mount, Chapman &

Tyrrell
Anderson
Lyman
Houthakker, Verleger,

Sheehan
Halvorsen
Griffin
Tyrrell & Chern
Nelson
Berman & Grauband
Woods
FEA

COIlUl\ercial
Mount, Chapman &

Tyrrell
Lyman
Halvorsen
Griffin
Tyrrell & Chern
Woods
FEA

Industrial
Fisher & Kaysen
Baxter & Ries
Anderson
Mount, Chapman &

Tyrrell
Lyman
Halvorsen
Griffin
Tyrrell & Chern
Woods
FEA

Short-run

- 0.89
- 0.15
- 0.13

NE

- 0.14
NE

(-0.90)

- 0.90
NE

- 0.06
NE
NE

o
NE
NE

- 0.17
(-2.10)

NE
- 0.04

NE
NE
NE

NE
NE
NE

- 0.22
(-1.40)

NE
- 0.04

NE
- 0.3

NE

Long-run

NE
o

- 1.89
- 2.00

- 1.20
- 1.12

- 1.02
- 1.33
- 0.52
- 0.99
- 1.6
- 1.0
- 1.5
- 0.77

- 1.36

- 0.944
- 0.51
- 1.23
- 1.0
- 0.87

- 1.25
- 1.50
- 1.94

- 1.82

- 2.37
- 0.51
- 1.28
- 0.7
- 0.33

Type
of Price
Analyzed

M

A
A
1'.

M
A

M
A
A

A

A

A

A
;:;
,:;
i~

A

A

1.
A,
A

M
A
A
A

NE - Not estimated
NA - Not available
A - Average price
M - Marginal Price
Source: Electric utility Rate Design Study. Elasticity of Demand:

Topic 2, Prepared by Task Force No.2, January 31, 1977, p. 12a.
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The average long-run elasticity for all consume~ classes

appears to be greater than one, based on the average of the

results of the studies. The average long-run elasticity for

each class is approximately -1.3.

3. While not indicated in the summary table, many studies

indicate the existence of long-run cross-elasticities with

respect to other fuels, in the +0.1 to +0.3 range.

4. In spite of the existence of these estimated elasticity

values, it should be clearly pointed out that ~heir use ::or a

particular utility could grossly misrepresent actual vall"·.es.

Elasticities are highly dependent on socio-economic and

industry mix characteristics. Thus, while these results are

good references, individual utilities should investigate their

own custmers' response to price changes.

NU acknowledged the importance of understanding the impact of

prices in its original 1976 Forecast filing with the Cour.cil. At ',;hat

time, however, this impact was treated implicitly, throuqh the use of

long-term DRI macroeconomic projections which are based, in part, "n

energy prices. Also, NU made some assumptions regarding more careful

and efficient consumer use of energy. The major deterrer.ts cited by NU

to estimating elasticities were the limited range of past price varia­

tion and difficulties in model specification and price forecasting. In

the Council's decision on that Forecast, the Companies were urged to

estimate empirically, the various price impacts on consumption.

The first such treatment of price projections was done in the 1980

Supplement. The econometric model for the industrial sector included
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Table 7

Northeast Utilities Companies

Short-Run Price Elasticity

Average Price Marginal Price Marginal Price

Residential Commercial Industrial 1

CL&P HELCO WMECO CL&P HELCO WMECO CL&P HELCC WMECO HWP---'
1980 -.13 -.14 -.12 -.19 -.21 -.35 -.07 -.09 -.06 NA

1981 -.13 -.14 -.12 -.19 -.21 -.35 -. ('7 -.09 -.06

1982 -.13 -.14 -.12 -.18 -.21 -.35 -.n -.09 -.06

1983 -.13 -.13 -.11 -.17 -.20 -.34 -.06 -.09 -.06

1984 -.12 -.13 -.11 -.17 -.20 -.33 -.06 -.09 -.06

1985 -.12 -.13 -.11 -.16 -.19 -.31 -.06 -.09 -.06

1986 -.12 -.12 -.10 -.15 -.18 -.30 -.06 -.08 -.05

1987 -.12 -.12 -.10 -.15 -.18 -.29 -.06 -.08 -.05

-.08
.

1988 -.11 -.12 -.10 -.15 -.17 -.28 -.06 -.05

1989 -.11 -.12 -.io -.14 -.17 -.27 -.06 -.08 -.05

1990 -.11 -.12 -.10 -.14 -.16 -.26 -.Cl5 -.08 -.05

1. An econometric forecasting model was not developed fOl: HWP.



J. Summary and Conclusion: Demand Forecast and Forecast

Methodology

The Compani$.s' demand methodology forecasts compound growth of

1.71% for residential customers, 2.11% for commercial customers, 1.51%

for industrial custoillers, 1.71% for total sales, and a 1.91% increase in

system peak load.

The Companies' forec<lsting methodology is clearly presented,

generally well documented, and all jUdgements are adequately explained.

NU has gone beyond the re~uirements of the regulations and presented a

thoroughly revie~'able forecast.

It is also the conclu~ion of the Council that the Companies'

methodology is appropriate for its service territory.
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I. Documentation

The Companies filing and supporting documentation are generally

well written and useful in explaining the many changes made in the

various components of the models. However, the documentation should be

increased to make the models more fully represented. More should be

written about sensitivity tests, espec~ally concerning the use of

forecasted electricity prices, and also any jUdgemental assumptions

made. Documentation on the short-run econometric models also needs to

be improved to fulfill EFSC re,quirements. A page should be added to

each filing which would summarize the econometric model regression

2results and the relevant tests and statistics, ego t and F tests, R ,

and Durbin Watson statistics. In order to control printing costs, and

still provide necessary information for efficient review of the

forecast, a separate memo or technical ~ppendix should be produced which

wo~ld present the various model specifications tested in the development

of the econometric models, ie., the different combinations of

explanatory variables used. ~chis memo should include all relevant

statistics for each specifica',:ion, eg. t and F tests, R
2

, etc. and any

other tests performed on the <lata or models, ego correlations, etc.

Also included shot:ld be a detailed citation and explanation of the

reasons for choosing the fina:. model and rejecting other options. This

information, presented in a bI'ief and succinct report, would allow the

Council staff to easily review the theoretical and statistical basis of

the econometric models, and be confident that sufficient research and

evaluation had been devoted to the specification of the best possible

model.



J.• Summary and Conclusion: Demand Forecast and Forecast

Methodology

The Companies' demand methodology forecasts compound growth of

1.71% for residential customers, 2.11% for commercial customers, 1.510

for industrial customers, 1.71% for total sales, and a 1.91% increase in

system peak load.

The Companies' forecasting methodology is clearly presented,

generally well documented, and all judgements are adequately explaine·j.

NO has gone beyond the requirements of the regulations and presented a

thoroughly reviewable forecast.

It is also the conclusion of the Council that the Companies'

methodology is appropriate for its service territory.

The reliability of the forecast effort is greatly enhanced by the

addition of short-run sectoral models. Used in conjunction with the

long-run end-use models, they combine the best forecasting features of

each type of methodology. The forecasts and the forecast methodology

are hereby APPROVED unconditionally.

The Companies are required to consider the suggestions outlined in

the preceding pages, as follows:

1) Additional documentation of forecasts (p. 21).

2) Documentation of Price Forecast (pp. 22-23).

3) Refinement of Residential Econometric Model (pp. 26-27).

4) Monitor and study trends in new housing and appliance usage

(p. 28) and heat pump usage (p. 29).

5) Consider use of a long-run econometric model in its

residential model (p. 31).

6) Further develop the Commercial Econometric model. (p. 33).
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Improve Commercial sector end-use model through further

disaggregate of data. (p. 34).

Study the feasibility of disaggregating the date used to

derive its industrial econometric model. (p. 40).

9) Further analyze and identify specific factor causing peak load

growth. (p. 42).

10) To continue its efforts to develop models for estimating both

short and long-run elasticities. (p. 49).

11) Improve forecast documentation. (p. 50).
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VI. SUPPLY PLAN REVIEW

A. Introduction

The Council's review of the Northeast Utilities Co~panies' supply

plan focuses on two documents: the Long Range Forecast of Electrical

Loads and Power Facilities Requirements in Massachusett~ 1981 Through

1990, Volume 2, "Power Facilities Forecast", filed April 1, 1981

("Forecast, Vol. 2"), and' Northeast Utilities Conservation Progr'am for

the 1980's and 1990's ("Program" or "Conservation Program"). The latter

document, dated January 1981, was originally prepared in response to a

directive by the Connecticut Department of Public Utility Contro:.•
31

The Conservation Program has two major objectives which are desierned to

reduce the NU service area's dependence on imported oil. Appropl:iately,

they include both demand and supply-side initiatives: First, th~

Companies' "demand-side" objective is to expand "activities which will

assist customers in using electricity and all forms of energy moze

efficiently and in reducing their direct use of oil. ,,32 The sec.md,

"supply-side" objective is to accelerate "the reduction in the U$e of

'1 f '1" ,,33o~ or generat~ng e ectr~c~ty.

The program's demand-side efforts consist of a vel:itable co:nucopia

of customer conservation activities. Elemel"t:s of the Program attempt to

increase customer awareness of the potential for end-u~:e conservation,

to provide information about preferred technical and ccst-effective

31 The Council has previously cited this program as a positive example
of innovative supply planning. See in Re Cambridge Electric Light
et al, 6 DOMSC at 26, (1981).

32 Program, p. 12.
33 Program, p. 12.
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means to put conservation measures into effect, and finally, to provide

services and incentives to accomplish the specific conservation

measures. The Companies hope that the successful implementation of

these conservation measures will constrain growth in electricity demand

34to no more than 1.5% per year over the long-tern..

The Conservation Program's supply-side efforts attenpt to reduce

the Companies' use of oil for power generation from 47.2. in 1980 to

only 10% by 1993 (See Table 8). This is to be 'ichieved by completing

the construction of the Millstone 3 nuclear unit, by converting 8 oil

fired units to coal-fired, and by increments of domestic and imported

hydroelectric power, refuse derived energy, fuel cells, w~nd power, and

purchases from cogenerators and small power producers. T,~le 8

illustrates the Companies' projected changes in its resource mix by

1993. It is noteworthy both for the extent of its diversification away

from oil-fired generation and for planned utilization of indigenous

energy resources. Table 9 details the estimated annual oil savings

projected to be achievable from specific technologies in the resource

mix by 1987. Order-of-magnitude investment costs, per technology, are

also given. Table 10 illustrates the cumulative oil savings

("reduction") in barrels and in dollar,;;, and the cumulative net savings

to NO's customers over the first 12 years of the Program. Over 90% of

the projected savings are due solely to completion of Millstone 3 and

successful conversion of the 8 oil-fired units.

34 The 2nd. Forecast projected a peak load growth rate of 1.9%. The
recently filed Supplement to the 2nd Forecast projects 1.6% through
the forecast period.
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The Council's Supply Plan Review will focus first, in Section B, on

the customer assistance conservation measures in the Companies'

Conservation Program. In Section C, we will look at the Companies'

efforts to convert the West Springfield and other units to coal.

Section D will briefly address potential reliability problems at the

Millstone 2 unit and Section E will discuss Millstone 3 and an economic

analysis that compares the cost-effectiveness of completing Millstone 3

vis-a-vis certain conservation investmen·ts.



Table 8

Northeast Utilities Companies

Comparison of Energy Resource Mix in 1980, 1987, and 1993

1980 1987 1993
Resource MW GWh % MW GWh % MW GWh %

- - -- - -- -- -

Nuclear1 2009 10780 48.1 2757 16460 66.2 2575 16950 62.3

Coal
2

Conversion 0 0 0.0 850 4460 17 .9 850 4830 17.7

Hydro3 242 640 2.9 27~ 9)(' ~.8 271 930 3.4

Cogeneration
3

0 0 0.0 100 610 2.5 100 610 2.3
I

"<!<
Refuse-~erived'"H 0 G 0.0 80 ~.c:n ~ ~ ao 560 2.1I Energy Jvv -.-
Wind3 •4

0 0 0.0 4 8 0.0 4 8 0.0

Non-Oil
5

Technologies - 410 1.8 - - - - 600 2.2

oil 2720 10580 47.2 1980 1850 7.4 1650 2720 10.0--
Total 22410 100.0 24878 100.0 27208 100.0

1. Assumes retention by NU of 65 percent ownership of Millstone unit 3.
2. Assumes no flue-gas desulfurization.
3. Any increased contribution from these resources after 1987 is included in the estimated total for the

Non-oil Technologies.
4. Provided large windmill demonstration goes forward.
5. MW capacity depends on mix of alternatives selected.

Source: p. 81-90, Program.

".



Table 9

Northeast Utilities Companies

Summary of Supply Conservation Program by' 1987

Elements of
Program

Technology MW

Millstone Unit. 31 ,5 750

Coal Conversion 850

2
I Refuse. 80

Lf)

N
rl Small Hydro 35I

Cogeneration3
100

.A
4Wlna

Efficiency
Improvements 0--

TOTAL 1819

Net
Increases
in System

capacity MW

750

80

35

100

4

o

969

Estimated
oil Savings

Achievable
in 1987

(millions
of barrels)

7.5

7.5

1.0

0.2

1.0

'" .... 1'"v .. V.L""I

0.3

17.5

Total
Investment
Required

(Millions of dollars)

$1,700

289

24

55

10

4

at least $2 billion

1. Reflects NU's present 65 percent ownership in Millstone unit 3. Each lOa MW sold increases
oil dependence by 1 million barrels.

2. Assumes supplemental coal-firing.
3. Ownership and cost cannot be determined at this time.
4. Provided large windmill demonstration goes forward.
5. It is assumes that NU's remaining share of Seabrook ownership will have been disposed of by 1987.

".

Source: p. 83, Program



Table 10

Northeast Utilities Companies

Summary of Cumulative Energy Savings, Cost of oil
Saved and Cumulative net Savings to Customers, 1981-1993

Cost
oil Reduction of

(Millions Share Oil Saved
of barrels) % (Billions of $)

'11 ,1 57 33.5 5.8Ml stone Unlt 3

Coal Conversion 69 40.5 6.5

Generation from Refuse
. d 2 8 4.7 0.8Derlve Energy

Hydro Additions 2 1.2 0.2

Cogeneration3
10 0.6 0.9

System Efficiency
Improvements 3 .i.o ;).3

Customer Assistance ~onservation

Program (NU SyGtem) 21 12.4 1.9
170 (5) 100.0 16.9

Cumulative
Net Savings

(Billions of $)

2.1

3.7

0.1

o

0.3

6.2

Share
%

33.8

59.7

2.0

5.0

100.0

1. Assumes 65 percent ownership.
2. Cumulative net savings to customer cannot be specified because technology and contractural arrangements with Conn.

Resources Recovery Authority not yet determined.
3. cogeneration oil savings reflect estimated oil reduction by NU only. There are no cost savings to customers becau

purchase rates will be based on the avoided cost of oil.
4. customers are assumed to avoid $1.6 billion in energy costs through their own efforts in response to the customer

assistance program. A detailed cost benefit study of customer conservation measures, which would include the cal­
culation of financing costs and Maintenance expenses, would be needed to develop a cumulative net savings calcula­
tion comparable to that developed for the supply technologies.

5. Total oil reduction of 170 million barrels is in addition to the oil savings from reducing the projected growth
rate in electricity requirements from 2.6 percent to 1.5 percent. This lower growth rate means that an additional
over 50 million barrels of oil worth $5 billion would not have to be used.
~ource: p. 109, Program.



..
B. Customer Conservation Activities

The C,~uncil has been actively encouraging the development of

so-called "demand management" supply options since 1980. 35 These

options include a variety of measures that promote beneficial

modifications to a r>ystem's load characteristics and/or reduce oil

utilization. Besides reducing oil dependency and hopefully, ratepayer

bills, these efforts can also help defer expensive capacity additions or

provide some degree of insurance against uncertain demand forecasts and

the commer:ial operation dates of major new facilities. 36 The Council

has been careful to avoid prescribing specific program measures or

technologies for want of an appropriate methodological basis for doing

so and because system service territories wary so widely in terms of

their respective ne&ds and resources. These circumstances have not

changed with the present filing from NU.

The Council applauds the breadth and depth of the customer

conservation activities which are being promoted in the Companies'

Conservation Progran, for the 1980's and 1990's. Table 11 lists each

measure by customer class and by program category. The immediate

benefit of this comprehensive package of measures is the acquisition of

territory specific experience and data which will facilitate the

determination of each measures' relative cost-effectiveness within the

context of the Companies' overall long-range planning. Recognizing NU's

1 , 'd t 't 1 f d 37 . " 'h t th C '~m~te access 0 cap~ a un s ,~t ~s ~perat~ve t a e ompan~es

35 See: In Re Eastern Utilities Associates, 5 DOMSC 10, 38 (Nov. 24,
1980) .

36 Supra at 33, also see: In Re Massachusetts Municipal Wholesale
Electric Company, 5 DOMSC 53 at 89, 89 - 96 (Jan. 13, 1981).

37 And, perhaps, the equally difficult task of obtaining full cost
recovery because customer rates are already burdensome.
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Table 11

'.

Northeast Utilities Companies

Northeast Utilities Conservation programs for the 1980s and 1990s
Programs to Assist Customers Conserve Energy

!~;C::;~HArICN Pf':OC,RAMS

ALI. CUSTOME'RS

Operation WARM: Aerial
ThennoYI'a~hy Overtl j ght.

Encourag':ltent of Customer­
Owned Cog~neration and Smal1
Pow.f Prorluction

RESIDENTIAL tUSTOMERS

Energy Erficlent Hom~ Award
(National Energy Watch v

H.E.W. )

Residential Conservation
Service Program - CONH
SAVE, M~ss SAVE - Home
Energy Aud1tS

Efficient Appliance
IntormitiQn (including
the heat pump)

COfUiERCIAl/INOUSTRIAl (ell)
CUSTOlofeRS

elI National Energy Watch
A....ard

Energy Audi ts tor $rna 11
Commercial/Industrial
Cus tomers

Energy Audits for Hedi~

Sized Commercial/Industri,J
CLlstemers

HUHICIPAtiTfES

CII National Energy Wat
Award

Building Energy Audits

Builders,
lenders:
Sessions,

Deye1opers,
Informat ion
H....,sletter

Energy Management Emphasis
Periods (or Large
Commercial/Industrial
CustolllerS'

~~rc~ ~~o INCE~TIV£

.~~ ..::'?;~.s
Solar P,.09(ill:

TeChnical Assistance,
Cast"n I.,,'ard

En.r~ Conservation
Into~ation on Uttlity
Sill

Operation WraP-Up an1
Turn-Down (tnsulati~~

water he3t~rs, turnina
dcw,'\ a'lu"~t~tS and
anQ inital1in; shower­
heads)

SoladEI.ctric. Controll~tj

Wator t1eating Incentive
and haluation

Maximltllt Ceiling Instil at ion
Incentive

Introduction of Radio
Control for Electric
Water Heaters

Residential Demand
lilllHing Rate

Residential Time-ot-Day
Rate

Conservation Rate

Urban Winterization

Technical Courses

Radio-controlled Water
Heating Rate

Demand Limiting Rate

Interruptible Rate tor
loads Subject to Radio
CantraJ

Coordination of Energy
Conservation Assistance

Street1 ighting
efficiency laproveme"t

Radio·controlled Wat~r

Heating Rate

Source: Program, p. 19.
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prioritize these efforts by their respective cost-effectiveness,

vis-a-vis competing investment needs for Millstone 3 and coal

conversions. Having launched this ambitious program, the next important

step is detailed analysis of each measure's life cycle costs and

benefits. In this regard, the Council's determination parallels and

supports the position of the Executive Office of Energy Resources

("ECER") in the recent WMECo rate case at the DPU (DPU 957), In that

case, EOER asked the DPU to order WMECo:

(i) to evaluate the cost-effectiveness of each part of the program
for each of the following: the utility system (including
non-participating ratepayers), participating ratepayers, and
society as a whole;

(ii) to collect data on customer participation, saturation of
program measures, demographics of program participants,
program goals attained, measures implemented, and energy
savings achieved 1 and

(iii) to maintain accounting re~grds on receipts and expenditures.
relating to the program,"

The DPU subsequently ordered "a comprehensive analysis of the costs and

benefits of the program" but did not specify a particular methodology or

approach, nor detail what issues needed to be addressed in such an

1 ' 39ana YS180 The Council believes that the need for this analysis is

overdue, both for NU and other Massachusetts electric companies, given

the current proliferation of utility-sponsored conservation initiatives.

RecogniZing this urgent need, the Council here directs the Companies, as

a CONDITION to this Decision and Order, to develop a specific, long-

range, cost-benefit analysis of each of the conservation and alternative

38 Reply Brief of the Commonwealth of Massachusetts Executive Office
of Energy Resources, DPU 957, April 22, 1982, p. 5.

39 Western Massachusetts Electric Company, DPU 957, p. 65 (1982)).
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energy sources outlined in the NU Program for the 80's and 90's, to be

included in the next filing with the Energy Facilities Siting Council.

The Companies' long-range forecasting methodology is an appropriate

vehicle for this analysis. At the heart of the matter (i.e., the

cost-effectiveness of customer assistance conservation programs, load

management, and renewable energy options) is the adequate estimation and

treatment of long-run costs and benefits. These costs and benefits are

inherently sensitive to future fuel prices, real escalation rates, the

rate of inflation, and a discount rate, which are also important

parameters in the Companies' Long-Range Forecast to the Council. Both

the EOER and the DPU recognize the importance of these parameters and

the assumptions that underlie their utilization within an internally

consistent methodological framework.
40

The Council also believes that the Companies' forecasting

methodology, particularly its peak load forecast model, is now

sufficiently sophisticated and detailed to reliably estimate long-run

incremental capacity requirements, which is necessary if long-run

incremental costs are to be addressed adequately. A certain level of

detail, e.g. projected hourly demand, is important to correctly capture

the impacts on system load characteristics of specific demand

management technologies. The work of the Companies in comparing

Millstone 3 costs with conservation scenarios also puts them in a good

position to address these issues.
41

40 See supra, p. 64; also, Reply Brief of the Commonwealth of
Massachusetts Executive Office of Energy Resources, DPU 957, April
22, 1982, pp. 3 and 6.

41 See discussion infra., part VI (E).
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Finally, any appropriate methodology for estimating the

cost-effectiveness of conservation or demand management measures must

also account for other exogenous parameters such as energy prices and

income. Future demand for electricity (both kW and kWh) will be

sensitive to rates, rate structures, the prices of oil and gas, customer

incomes, and other factors. The Companies' long-range forecast

considers elasticities and further development and enhancements to this

capability have already been suggpsted and encouraged by the Council, as

discussed supra.

In fUlfilling the above stated CONDITION, the Companies

should explicitly address the following issues, as enumerated in the

EOER Reply Brief: 42

" (i)

(ii)

How much conservation or demand reduction is attributable to
the utility program versus other exogenous vatiables, e.g.,
energy prices, weather, general economic conditions, or
governmental programs?

~

will conservation/load management programs produce short-run
operating cost savings for the utility system other than
lowering average fuel prices?

(iii) How do you evaluate the benefits to utility ratepayers of
programs that defer future capacity additions with increasing
marginal costs?

(iv) Can diversification of the utility supply mix reduce financial
risks to stockholders and Ultimately lead to lower rates for
customers?

(v) will lost electricity sales due to conservation result in
higher rates to consumers or will consumers be held harmless
by offsetting increases in load growth?

(vi) What is the nature and amount of the social spill-over
benefits and costs from conservation/load management
programs?"

42 See: Reply Brief, supra, at 6.



The Companies should also evaluate the tradeoffs between cost,

methodological detail, and analytical accuracy. Obviously, for example,

the expenditure of $20,000 to perform a detailed cost/benefit analysis

on a $50,000 program would not be a prudent use of the Companies' funds,

when a more simplified (and cheaper) approach may be sufficiently

accurate for efficient decision-making.

Finally, the Companies should evaluate the extent to which

diversification of the system's supply mix, with both demand and

supply-side initiatives, impacts system reliability.

The Council requires that this CONDITION be completed by the May

28, 1983. The Companies may choose to accelerate this schedule to

comply with or to supplement appropriate filings at the MDPU or the

CDPUC. By the May 28, 1983 filing date, two full calendar years of

experience will have been achieved which should provide sufficient data

for long-term appraisal and planning of the Companies' important

initiatives.
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C. Coal Conversion

As discussed supra, Northeast Utilities seeks to reduce its

reliance on imported oil. Specifically, it is the Companies' stated

objective to reduce its overall oil dependence from approximately 47

percent to 10 percent or less by 198743 The 10 percent target is

deemed achievable through certain scheduled capacity additions
44

,

planned coal conversions, alternative energy resources, and controlled

growth in electricity sales. (See Table 9).

Of particular interest to the Council is the timely conversion to

coal of the West Springfield units 1, 2, and 3, which have winter

capacity ratings of 51.5 MW, 51.5 MW and 108.3 MW, respectively, The

units presently burn 2.2% sulfur No.6 residual oil and are wholly owned

45
by Western Massachusetts Electric Company.

The Companies have testified that conversion.of the West
~

Springfield units cannot be accomplished as expeditiously as that which

is taking place at the Mt. Tom unit.
46

Specifically, extensive air

quality monitoring must be done before detailed engineering is possible

and additionally, a "full-blown" MEPA process will be required by the

43 Program, pp. 15-17.
44 Mostly Millstone 3. See: Table 9, "Summary of Supply Con-:;ervation

Program by 1987".
45 Under the terms of the Northeast Utilities Generation and

Transmission Agreement("G & T"), which defines how adjustments for
shared costs are made among the NU subsidiaries, approximately 75%
of the power from the West Springfield units is sold to customers
in Connecticut. Savings occuring from conversion to coal will be
allocated in the same percentage to Connecticut & Massachusetts
ratepayers. (pp. 26-27, Transcript, Vol. 2.)

46 The Companies entered into a memorandum of Understanding ("MOU")
with the Governor of Massachusetts and Commissioner of the
Department of Environmental Quality Engineering on the matter of
the Mt. Tom Conversion. (See Final Environmental Impact Report on
the Mt. Tom Coal Conversion Project ("FEIR") App. 1.) The MOU set
forth the Commonwealth's commitment to the project under stated
(footnote continued on following page)
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Table 12

Northeast Utilities Companies

Proposed Schedule for Conversion of NU Oil-Burning
Generating Units to Coal, 1981-1986 (1)

Capacity
on

oil (MW)

Capacity
on

Coal (MW)

In­
service
On Coal
DCO(3)

Total NU
Cost

(Millions
of $) (2)

Conversion
C~st Per

MW Capacity
($000)

Units in Massachusetts:

Mt. Tom (NU 62%
portion) 92.0 90.2 12/81 $ 221l, $244

W. Springfield 1 51.5 51.0 1/86 24m 471

W. Springfield 2 51.5 51.0 1/86 24m 471

W. Springfield 3 108.3 107.0 1/85 45m 420

Mass. Sub-Total 303.3 299.2 $115m ~384

Units in connecticut:

Norwalk Harbor 1 164.0 159.8 1/85 $ 36m ~225

Norwalk Harbor 2 174.0 171.5 7/85 40m 233

Devon 7 109.0 107.0 1/86 49D1 458

Devon 8 109.0 107.0 1/86 49D1 458---

Conn. Sub-Total 556.0 545.3 $174D1 ~319

TOTAL 859.3 844.5 $289nl $342

NOTES:
1. Capacity of units when converted to coal, capital cost estimates, and the schedule

shown here assume conversion without flue-gas desulfurization.

2. Capital Cost estimates as of 10/81.

3. DCa (Delayed compliance Order) process to be used, in accordance with U.S. EPA
and DOE regulations.

Source: DPU 957, Exh. WFF-4
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50Agency to actually begin burning coal. with the DCa, the Companies

hope to use the Oil Conservation Adjustment (OCA) mechanism to finance

the remainder (and bulk) of the conversion costs necessary to achieve

air quality compliance. This second step in the conversion process

would begin from 18 to 24 months after the DCa were issued. A 12-week

maintenance outage would be scheduled for the unit for con:3truction and

installation of pollution control equipment. 51

The proposed two-step conversion process highlights a critical

issue for the Companies - namely, the financing 01: the conversion costs.

The Companies' financial health is not sufficiently stron.. so as to

easily accommodate the cost of financing the proposed conversions which

must compete for capital with the Companies' on-going investment in

Millstone 3. This fact has been underscored by the recent \MECo rate

case at the Mas~achusetts Department of Public Utilities ("DPU"). In

that case, the DPU· raised NU's Massachusetts subsidiary's allowed rate

of return on equity from 16 to 17% because " .•• the [Companr's] actual

return on equity is still significantly below the 16 percen·t last

allowed, and the market-to-book ratio is substant:Lal1y belo'. 1.0. AFUDC

as a percentage of income remains high, interest coverage i:; minimal,

52
and bond ratings are still very low." 1'0 furth"r shore up its

financial strength, WMECo is attempting to reduce its ownership in the

Millstone 3 nuclear project from 12.35% (142 MW) to 8.46% (97.3 MW).

50 The DCa allows the temporary violation of secondary standards but
not the threshold primary standards.

51 pp. 54-55, Transcript: Vol II, p. 179, Cross-examination of W.F.
Fee, DPU 957.

52 Western Massachusetts Electric Company, DPU 957, p. 32
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From Table 12, it is clear that the Companies are attempting to minimize

the short-term financial burden of coal conversion by converting first

the units which are relatively cheaper, on the basis of conversion costs

per MW capacity.

Thus, the Council would anticipate the two NO~Jalk Harbor units

($225-233 per MW) in Connecticut to have a higher priority than the West

Springfield units ($420-471 per MW), ceteris paribu~o Massachusetts

ratepayers are expected to benefit from the conversion of the units in

Connecticut, to the extent allowed by the "G & Tn A'1reement. The

financial hurdles necessary at each unit to be conv~rted are: first,

the front end costs associated with restoring the unit's ability to burn

coal: and second, getting a Dca from the EPA and acl', approval from both

the Massachusetts DPU and the Connecticut DPUC.

The Companies are urged to expeditiously seek the requisite permits

and financial support with the Council's wholehearted support.
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Millstone Unit 2 Reliability

During the proceedings of this case, the EFSC Staff expressed

concern with potential steam generator tube degradation problems at the

Companies' Millstone 2 Nuclear unit, located near Waterford,

Connecticut. The pressurized water reactor (PWR) has a rated capacity

of 868.5 MW, of which 19% (165 MW) is owned by the Western Massachusetts

53Electric Company.

In PWR'S, water in the primary coolant system is kept under

pressure to prevent it from boiling. This high-pressure water passes

through tubes around which water circulates ~n a secondary system where

stearn is produced to drive the turbine generdtors. The assembly in

which the heat transfer takes place is the s~eam generator. The tubes

within it are an integral part of the primar~' coolant system, keeping

the highly radioactive primary coolant in a ~losed system, isolated from

the environment. These tUbes form a principal part of the reactor cool-

ant pressure system and constitute its large;;t surface area. PWR steam

generators have experienced a vari€lty of tube degradation problems for a

number of years and are caused by it combination of·corrosion and/or

mechanical conditions. 54 In Janual~, 1982, Rochester Gas and Electric

Company's 470-MW Ginna PWR nuclear unit was forced into a cold shutdown

after the rupture of a steam genera.tor tube, resulting in the release of

. 55
radioactive gas to the atmosphere. Of concern to the Council, which

does not have jurisdiction over the operational safety of generating

53 Forecast, Volume 2, p. III-16
54 EFSC Exh. 1, p. 1
55 Electrical World, Feb. 1982, p. 11



the NRC staff has

. .

"

-139-

. 56 . h
un~ts ,~s t e nature of the steam generator tube problem at the

Companies' Millstone 2 unit and its potential impact on future

availability of that unit. Chronic outages of nuclear units can have

devastating impacts on ratepayer bills because replacement power during

outages is from typically expensive e.nd relatively inefficient oil-fired

generation.

The EFSC Staff's revie~ of this issue was assisted by the timely

release of an NRC staff report, Steam Generator Tube Experience57 , in

February, 1982. This report, which We.S allowed into evidence at the

April 20th Hearing, adequately discussed the history of the Millstone 2

tube problem and its current status. According to the NRC report, the

58unit had experienced a "moderate" amount of denting in the past.

Denting is the deformation of the tubes due to a buildup of corrosion

products. Corrective actions were taken by the Companies in 1977. This

included the retubing of the condensors with 90-10 cupro-nicke1, the

installation of a full flow condensate ,?olishing system, the elimination

of hardspot areas in the support plates, and improved water chemistry

control (so as to minimize thE! causes of corrosion). Tube inspections

performed during an August 1980 outage indicated that the denting had

been stabilized. 59 The report later states that"

been evaluating adverse [steam generator tubel experience on a case by

case basis and has concluded that continued operation and licensing do

56 42 USC Sees 2011 et seq. Northern States Power Co. v. Minnesota 447
F. 2d. 1143 (8th Cir., 1971), affirmed per curiam 405 U.S. 1035
(1971)

57 (NUREG-0886, Division of Licensing, Office of Nuclear Reactor
Regulation, U.S. Nuclear Regulatory Commission'

58 EFSC Exh. 1, p. 28.
59 EFSC Exh. 1, pp. 28-29
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not constitute an undue risk to the health and safety of the pub1ic.,,60

The Council is favorably reassured by the NRC report and requests that

the Companies keep the Council informed of any significant changes in

the reliability of the Millstone 2 unit due to the denting potential.

60 EFSC Exh. 1, p. 54
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Comparative Economic Analysis of Conservation and Millstone 3

Investments

The completed sale of the additional 60 MW Millstone 3

Northeast Utilities is presently building the 1150 MW Millstone 3

nuclear unit at Waterford, Connecticut. NU subsidiaries currently own

65% of the unit, or 7·17.5 MW of the unit's ultimate winter rated

capacity. WMECO currently owns 12.35% (142 MW). Since January 1981,

the Companies have attempted to sell an additional 100 MW of its total

share because of difficulty in financing such an effort. Having secured

firm commitm.ants for only approximately 60 MW, the Companies still

expect to pay $2261 per kW capacity for Millstone 3
61

, compared to $163,

$154, and $488 per kW for their existing nuclear units," Connecticut

Yankee (580 MW) , Mill.tone 1 (660 MW), and Millstone 2 (870 MW),

. 1 62respectJ.ve y.

capacity would reduce WMECO's ownership from 12.35% (142 MW) to 8.46%

(97.3 MW).

The fact that electric utilities throughout the country are haVing

extreme difficulties financing the construction of major generating

units (typically nucl~ar) and in many cases are cancelling or delaying

these units, is well publicized and controversial. Within the past

year, the Pilgrim 2 unit was cancelled by the Boston Edison Company, and

the Public Utilities Commission of New Hampshire has recently opened

hearings with respect to the potential delay of Seabrook unit 2.

61 See Table 13
62 Data request CLF-1, Conn. Docket Nos. 810602/810604, p. iii, First

Supplement, 2nd. Forecast, Vol. II



Table 13

Northeast Utilities Companies

Capital Costs per Unit Capacity of NU's Nuclear Power Plant

winter Current capital Cost
In Service Rated NU Subsidiaries per kW

Existing Units Site Date Capac!ty !MW) Entitlement!%) (Nominal $)

Connecticut Yankee Haddam Neck, CT 1968 580.0 44 $163

I Millstone 1 Waterford, CT 1970 660.0 100 $154
N

'"~ Millstone 2 Waterford, CT 1975 868.5 100 $488I

Unit Under
Construction

Millstone 3 Waterford, CT 1986 1150.0 60 $2261

...
.-

Sources: 2nd. Fprecast, Vol. II; Data Request CLF-1, Conn. Docket Nos. 810602/810604
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These circumstances are of concern to the Council because these units

offered the promise of substantially reduced oil usage by the region's

power companies and also because their cancellation or delay adds

considerable uncertainty and expense to projected capacity needs, thus

stiflin', the Council's mandate to minimize uncertainties and costs. It

is also of concern that utilities may not be fully developing

conservation scenarios as part of their supply plans.

Since the Millstone 3 project is technically grandfathered from the

Council's review, and is located in another state,63 the Council cannot

and wouli not attempt to judge the merits of the facility. However, the

record in this proceeding contains an interesting economic analysis

which cOlnpares the long-run cost-effectiveness of the Millstone 3

investme;lt with the alternative strategy to cancel the unit and invest

the remaining construction costs (estimated to be approximately $1

billion) in various conservation efforts. The Council notes that this

analysis was not formally sponsored by a party in this case nor was it

extensiv~ly reviewed with respect to alternative assumptions. 64 The

Council draws attention to the Companies' analysis for the sole purpose

of nurtu~ing public inquiry and debate on this critical issue, and

therefore, no conclusions or findings of fact will be drawn from this

analysis. Perhaps excepting further oil price increases, nothing may

impact future power costs to Massachusetts ratepayers more than the

63 See: Appendix "c" Memorandum and Order, pp. 8-11.
64 Such a review was the focus of the Conservation Law Foundation's

brief intervention, and subsequent withdrawal, from the
proceedings. Rather than sponsor an alternative analysis
themselves, CLF attempted to pursue these issues through discovery.
(See supra, part II.)
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ultimate disposition of the region's investments in Millstone 3, and

Seabrook 1 and 2.

The Companies' analysis, entitled "Conservation and Millstone 3

Alternatives Economic Analysis", was performed under order from the

Connecticut Department of Public Utility Control. 65 The analysis

compared the projected present worth costs and benefits of conservation

investments with continuing the current construction schedule for

Millstone 3. The conservation measures included major investments in

heat pump water heaters, energy efficient appliances, window shades and

glazing, commercial and industrial audits, and six other initiatives. 66

~dditionally, 400 MW of cogeneration and small power producers are

assumed installed by 1994 for capacity deficiency reasons. The analysis

first assumed that the $1 billion conservation investment would be rate

)ased. It was performed a second time with the hypothetical assumption

that the same conservation investments would have a zero cost to remove

the argument that the Companies' estimates for the conservation

investments were inaccurate. In both cases, continuing the present

Millstone 3 construction schedule was the more economic choice for the

companies' customers. It must be noted, however, that the conservation

case included the full recovery of Millstone 3 sunk costs and

cancellation charges with unrecovered balances included in the rate

base.

65 Late filed Exh. 19, Conn. Docket Nos. 810602/810604, August, 1981.
66 The CONDITION to this Decision and Order, discussed supra, in

Section VI (Bl, relates, in part, to a more accurate determination
of the most economically efficient conservation measures.
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F. Conclusion: Supply Plan Review

The Northeast Utilities Companies' Supply Plan is hereby APPROVED

subject to the CONDITION stated supra, in Section VI (B).

The Council endorses the overall thrust of the Companies' supply

planning strategies, as developed in the NU 80's and 90's Program, but

additional effort is necessary to rank the relative cost-effectiveness

of each component in the program. The Condition to this Decision and

Order is directed to this end. The s~ccessful implementation of the

Companies' ambitious 80's and 90's Program is contingent on more

accurate estimates of each measure's long-run costs and benefits in the

context of the Companies' long-range forecast of electric power needs

and requirements. This effort can thus ensure the Council's mandate to

provide a reliable, safe supply of electricity to the Commonwealth at

the least possible cost.

The Companies are required to consider the suggestions outlined in

the preceding pages, as follows:

1) Expeditiously seek the required permits and financing for its

coal conversion program. (p. 68) infra.

2) Keep the Council informed as to an significant changes in

reliability due to denting problems at Millstone 2. (p. 71)

infra.
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VII. DECISION AND ORDER

The Council hereby APPROVES the Second Long-Range Forecast of

Electric Needs and Requirements of the Northeast Utilities Companies

subject to the following.

The Companies are hereby ORDERED:

1. To submit to the Council no later than its next scheduled

filing a specific, long range, cost benefit analysis of each of the

conservation and alternte energy sources outlined in the NU Program

for the 80's and 90's which will comply with the discussion of this

analysis in part VI (B) supra, and compare the benefits of those

investments to the benefits of the Companies' present oil

displacement investments.

2. To meet with the Council staff within ninety (90) days of this

ORDER and present an outline o~the cost benefit analysis which

the Companies propose to utilize and revise the content of the

submittal ordered in condition number one if appropriate.

Energy Facilities Siting Council

~~,
Paul T. ~ilrain, Esq.

Hearings Officer

On the Decision:

John Hughes
Margaret Keane
JoAnne Bos
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This decision was unanimously approved by the Energy Facilities
Siting Council at its meeting on June 28th, 1982 by those members
present and voting.

Voting in favor: Margaret N. St. Clair, Esq., Secretary of
Energy Resources; Bernice McIntyre, Esq., for the Secretary of
Environmental Affairs; Noel Simpson, for the Secretary of
Economic Affairs; Richard Pierce, for the secretary of
Consumer Affairs; Harit Majmudar, Public Member, Electrical;
Thomas Crowley, Public Member, Engineering.

Ineligible to Vote: Dennis Brennan, Public Member, Gas; Charles
Corkin II, Esq., Public Member, Oil.

Date

, i
.I I I

M~garet N. St. Clair
Chairperson

/ .r:,\,. - _ ...............
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CC~~10Nl~EAL~E OF MASSACECSET~S

En~rgy Facilities Siting Ccuncil

------------------)
In the Matter of the Taunton )
Municipal Lighting Plant's Petition)
for Approval of Its 1979 Occasional)
Supplement to Its Long-Range )
Forecast of Electric Power Needs )
and Requirements (August 1982) )

------------------)

FINAL DECISION

EFSC 79-51A

Robert T. Smart Jr., Esq.
Hearing Officer

On the decision:

George Aronson, Staff Analyst
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The ~:assachcset~s Ener;y Facilities siting Council (hereaftc~

II Cou~cil'l) hereby ALL01;iS the Taunton ~1unicipal Lighting Plant (hereafter

IITMLpll or the "Plant ") to begin design specification work on, and to

ccrr~ence local licensing of, its proposed new 115 kV transmission line

and substation in the City of Taunton. The Plant may co~~ence construc­

tion as soon as it submits its next filing, the combined Second Long­

Range Forecast and First Supplement thereto.

I. HISTORY OF THE PROCEEDINGS

The TMLP filed an Occasional Supplement with the Ener,y Facilities

Siting Council on April 17, 1979, under Council Rule 65.3. In the

Occasional Supplement, the Plant described its constructio>l proposal,

and asked for Council approval. The Hearing Officer, aftelC requiring

notification by publication, posting, and direct mailing to abutters,

held a local informational hearing at the TMLP Auditorium on June 5,

1980. Members of the public voiced concerns about interference with

radio and television reception, and there was sone discusslon of

alternative routes and sites. The Hearing Officer and the Council Staff

viewed three alternative transmission line route:; and the several

substation sites on the day of the local hearing.

Twenty-nine persons, all abutters or within view of the proposed

transmission line route, petitioned to intervene on June 20, 1980. The

intervenors' petition claimed the line would cause unreasonable visual

impact, that two alternative routes (1I~lj'estli and "Central" in the

Occasional Supplement) would present less "personal and environmental

impact", that exransion of the facilities was not needed, and that

additional transmission facility siting did "not represent a cost

effective means of providing power to the residents of the City of
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':'auntcr.. l1
• ':'1::e interveners, by their attorney, Clyde F.anyer.,

participated in discovery, bu~ withdrew from the proceedings before the

hearings we~e held. Attorney Hanyen informed the Hearing officer by

telephone on ~.pril 29, 1981 of the Hithdrawal .. and stated that

negotiations with ~MLP regarding indemnification for interference with

television reception Here proceeding in a manner sa,tisfactory to himself

and his clients.

The first hearing Has held at the EF,;C offices on April 30, 1981.

Michael Horrigan, Electrical Engineer for TMLP, and William McAloon,

Executive Director of the Taunton Development Corpocation, testified for

the Plant. The Council Staff cross-examined these "'/itnesses

extensively. Fifteen exhibits Here introduced by ti,e Plant.

On July 13, 1981, a Tentative Decision was mai.led to the TMLP, to

be voted upon at the July Council meeting. That Decision would have

prohibited construction until the TMLP produced additional evidence of

load growth at the Myles Standish Industrial Park, and filed and

obtained Council approval of its Fourth A,mual Supplement. The Staff

was very concerned about TMLP's failure to file, in timely fashion under

G.L.c. 164 sec. 69I, a Fourth Supplement,fter the Council decision on

the Third Supplement, which was issued in February of 1980. That Third

Supplement had been found by the Council ~o be 'deficient in several

respects. The TMLP, by its local Attorney, Edward A. Roster, asked that

the matter be taken off the July Council meeting agenda. This was done.

On July 31, 1981, TMLP filed a Motion asking that the proceeding be

re-opened so that "extremely important new evidence" could be taken. It

also expresses willingness to discuss with the Staff the filing of a new

annual forecast. On August 17, 1981, the Council directed the Staff to
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!.~1ithdraIN· the 'Tentative Cecisicn f t:::.ke additional evidence, and to \vork

out an app~cpriate agreement regarding the next filing.

T',vo productive lItechnical sessions 11 on the content of Ti'lLp! s next

filing were held in September, 1981 between the staffs of the Plant and

the EFSC. Over the next seven months the TY,lLP requested and received

several extensions on the filing of a "Compliance Plan" describing its

forecastin~efforts. On May 14, 1982, it filed its Plan, with which the

Staff is quite pleased.

On July 2, 1982 the TMLP submitted the written testimony of Peter

J. Thalmann, and the supplemental testimony of Michael J. Horrigan and

William A. McAloon. On July 27th, the Plant filed responses to a second

round of Staff information requests. At thE: second hearing, held on

July 28, 1982, Mr. Thalmann and Mr. Horrigar were cross-examined.

II. ANALYSIS

A. Description of the Proposed Line

1. Existing Facilitie,~

TMLP presently serves the Whittenton area of Taunton by the

Whittenton (No.5) and Fremont Stl'eet (No. Y) 13.8/4.16 kV distribution

substations located north of the population center of Taunton. These

two substations are served by three 13.8 kV distribution circuits. Two

circuits (2 G14.51 and 2 GI4.52) serve the Fremont Street substation

from the Cleary Flood Generating Station. One circuit (GI4.51) serves

the Whittenton substation from the Ivest Ivater Street 115/13.8 kV

substation, which is served in turn by aIlS kV line from Cleary. Two

13.8 kV distribution lines (314.51 and 314.52) run between the

Ivhittenton and Fremont Street substations to complete a transmission

loop. These two lines also serve the Myles Standish Industrial Park
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area (see system map, Ex. 4, ar.d corresponding system schema~icf Ex. 3).

2. proposed ~ir.e and Substation

TMLP has Froposed to effectively replace the three 13.8 kV

distribution circuits to the ~vhittenton Area (2 G14.51, 2 G14.52 and

G14.51) with a double 115 kV distribution circuit. The proposed line

would provide firm power supply with a single contingency to the

existing load in the whittEnton area. and to developing loads in the

Myles Standish Industrial Fark.

The 115 kV line would start at :he existing 115 kV line from Cleary

to West Water Street, and would subs~antially follow an existing

railroad right-of-way to the proposed new substation site (Vihittenton

Junction) just north of West Brittam.a Road. It is designed to be 3.7

miles long and be supported by steel poles. The proposed substaticn is

rated 115/13.8 kV, and measures appn·ximately 200' by 220' of low

profile design on a site of 2.92 acr8S. The substation would tie into

two 13.8 kV lines (314.51 1lnd 314.52. in the existing distribution

system.

The proposed line and substatio" together would take approximately

two years to complete, givE!n 1 year of lead time for design, local

licensing and <ordering of E!quipment, and at least 1 year for

construction.

3. Cpsts and Financing

TMLP estimates that the transmission line will cost $985,000 and

that the substation will cost $1,010,000 (Ex. 16, Ex. PT7). These cost

estimates are based on TMLP historical costs for similar projects,

updated as necessary with escalators from the Handy-Whitman Guide to

Cost Tre~ds of Electricity Utility Construction far the North Atlantic

Region.



T~LP plans to use its Depreciation ~und to pay for the project. By

latN (~·LG.L. C. 164 ':'iec. 57), TNLP takes fron its ar.nual ::ever:ues an

amcu~t e~ual to 3% of the cost of its plant for deposit in the

Depreciation Fund. Municipal utilities may use their Depreciation Funds

to pay for small capital improvements, thereby avoiding the need to

issue bonds. The Fund cannot be returned to the ratepayers; in fact,

the law clearly limits the use of the Fund to " renewals in excess of

ordinary repairs, e:<tensions, reconstruction, enlargements and

additions". This project appears to fit one or more of these statutory

categories. The TMLP Manager controls the appropriation of the Fund for

TMLP projects, aIld has the authority to allocate the fund without city

approval, according to the testimony. (Tr. 7/28/82, pp.20-25). The

TMLP Manager does need approval from the TMLP Corrmission on the 115 kV

project, but the Commission has already discussed the issue and its

approval is likely. (Tr. 7/28/82, p.25).

TMLP has alloc~ted up tc $3,403,000 to pay for this project by 1984

(Ex. 20, p. 10), which should cover anticipated costs.

B. Need for the Proposed Line and Substation

The Siting Council must determine that a utility proposal will

provide "~ necessary energy supply for the Commonwealth with a minimum

impact on the environment at the lowest possible cost", M.G.L. c. 164,

sec. 69H.

The Plant's need for the new transmission line and substation is

based on considerations of reliability and recent load growth in the

City of Taunton. Use of the l15kV line rather than the 13.8 kV supply

lines will dramatically reduce line losses, thus saving energy. This

will be discussed in section C(4) below.
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1. Eeliabili ty

The 'I)lLP system shculd be designed to be able to continue to supply

load ~ith the loss of any single major compo~ent, which could be one of

three 13.8 kV distribution circuits to the \fhittenton area or one of the

two 41 f.1VA transformErs at the ~';est Water Street substation. The Tt'~LP

thinks this single contingency reliability is important, as has the

Council in past Council decisions, most recently in 6 DOMSC 33,

Commonloieal th Electric Occasional Supplement. At present, the TMLP

system fail" to meet this reliability criterion (See Ex. 21, p. 1; Ex.

16, pp. 8-15).

The immediate reliability concern is back-up for the three 13.8 kV

circuits to the Whittenton area (2 G14.51, 2 G14.52 and G14.51). If a

fault occurs during peak load conditions on one of these circuits, an

outage will occur unttl a maintenance crew restores service (Tr.

4-30-81, p. 107). The duration of the outage will depend on the system

load and on the time required to get a crew out to the problem.

The outage record (Ex. 5, last page) tells us that faults on the

three circuits serving the Whittenton area are frequent. With the

presently measured peak loads, the Whittenton area has no redundant

capability for the 13.8 kV distribution circuits. Thus, additional

transmissio1 capacity is needed.

The TMLP has presented evidence that construction of the proposed

115 kV line and substation will solve the reliability problem. The

three existing 13.8 kV lines can serve as back-up for the new line,

thereby providing redundant capacity for the Whittenton area. In

addition, the 115 kV plan will improve voltage levels and voltage

regulation in the Northern Service Territory, and will reduce the



-155-

leading en the 13 kV supply circuits to the West Kater Street Generating

Station (Ex. 16, pp. 2-4).

2. Load Growth

The bases its projection of load growth in the Whittenton ser-

vice territor! on development of the Hyles Standish Industrial Park and

on general load qrowth in the w~ittenton area.

The THLP, through its witness, Hr. William ~!cAloon, President of

the Taunton D'3velopment Corporation (TDC) , provided a history of and the

prospects for the Hyles Standish Industrial Park. The Park is a

437-acre site acquired from the Commonwealth in 1974 and deeded to the

City of Tauntcn for the purpose of industrial development. Located in

the northwest section of Taunton between Routes 140 on the west side and

1-495 (under construction) on the northeast side, the Park has access to

a permanent line of Penn-Central Railroad (Ex. 10).

The Industrial Park is a priority project in the overall Economic

Dev€.lopment P:.an (OEDP) for the Southeast Regional Planning and

Deve.lopment D'.strict (Tr. 4/30/81, p. 50, and Ex. 14, 15). The Park is

expe.cted to accomodate manufacturing, distribution, warehousing and high

tecbnology industries, some of which are already in the Norton-Taunton-

Raypharn area. The City of Taunton evidently welcomes these types of

indu.stries; Hayor Joseph L. I'.maral stated "the development of 1':yles

Standish Industrial Park has top priority by my administration for the

future growth and development of the City." (Ex. 13).

The TMLP estimates that the Park has the potential to provide 4 to

6 thousand jobs and a $46-56 million payroll (Ex. 9). The present

tenants, Boyden Plastics and Water Associates, employ over 500 persons

(Tr. 4/30/81, p. 18; Ex. 14). Development of the Park would benefit the
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citizens 0: Taun~cn by increasing the tax base ~r.d by generating income.

EIT,ploj'ees of industries in the Park could come from a number of

places I includir.·g Fall -River, t:ew Bedford, r'liddlebcrough, Brockton, the

Attleboros, Franklin and ~:ilfcrd, Providence-Pawtucket, and the

southern fringe of the Boston Netropolitan Area, as well as Taunton's

service areae Within a 20-mile radius of Taunton, the labor force

numbers between 90 and 360 thousand (Tr. 4/30/81, p. 44). The region's

OEDP (Ex. 15, pp. 38-41) offers evidence that Southeastern Massachusetts

has a suitable and available labor force for the types of industries

that wcu1d be likely tenants in the Park.

TLe Park is being developed in four phases of approximately 90

saleabJ.e acres per phase.

Prase I was funded through a $1,700,000 50-50 grant from the

Economic Development Administration (EDA) and the City of Taunton. The

grant paid for installation of sewer services, water systems, the road

network and underground street lighting. In addition, the Taunton

Development Corporation (TDC) supplemented EDA money with cash from

early "ales of land to pay for a looped water system and a 9,000 foot

rail spur. All of these services have been designed in such a way as to

serve the complete Park.

Waters Associates of Milford, a high tech industry, and Boyden

Plastics (a division of Parker Brothers) have purchased between them 43

acres of land in Phase I. Both currently operate plants in the Park.

These two tenants require a total of 1.5 MW peak demand for electricity.

Waters Associates recently increased its building space from 12,000 sq.

ft. to 32,000 sq. ft.; Parker Brothers plans to double its building

space over the next four years. This expansion will increase
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(Ex. 18, p. 9) •

Phase :1 is being funded by a 51.64 million EC~ grant and about

$760 1000 from the T:JC. Nark on the se',..,er, water, railroad, read I".et1dcrk

and underground lighting systems for the Park, and on the 2.1

million-gallon stand pipe storage water tank for emergency fire flow is

essentially complete (Ex. 17, p.3). The land was first offered fer sale

in early 1982.

Pepsi-Cola Inc. has purchased a 7.5 acre site in Phase II for a

warehouse facility, has purchased an 8 acre site in Phase I with rail

access, and has interest in purchasing 5.5 more acres. In addition,

a printing company is in the process of negotiating a purchase-and-sale

agreement for land to hold a 21,000 sq. ft. building. Construction of

these facilities will increase demand by an additional 350 kW (Ex. 18,

p. 9, Ex. 17, p. 3).

Funding and development of Phases III and IV will depend on getting

enough cash from the sales of land in Phases I and II. The TMLP expects

that future federal or state funding will not be needed and did not

indicate whether any would be available.

According to Mr. McAloon, the major catalyst to development in the

Industrial Park is the completion of 1-495, in particular the Bay Street

interchange that directly connects with Myles Standish Boulevard (See

map, Ex. 8). 1-495 will link the Industrial Park with the interstate

highway system and provide convenient access to Logan International

Airport via Route 24. The completion date of 1-495 is the fall of 1982

(Tr. 7-28-82, p. 29).

The lack of a reliable transmission system to the Park has a

negative impact on the attractiveness of Park land to industrial
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cUEtcrers. ~he proposed 125 kV line would remedy ttis by providing

reliable service to the Park. It would also be capable of handli~g

future load increases as they occur.

The nIL? also offered evidence on local system load growth. Hr.

Michael Horrigan, TMLP engineer, testified that with the proposed impact

of the Industrial Park, the number of home starts in Taunton would in­

crease and the Whittenton area would experience approximately 3 percent

load growth (Tr. 4-30-81, p. 99). He submitted a list of expected new

customers in the area outside the Park from which he predicted a load

increase of 1078 kW over the next one to two years (Ex. 18, p. 7).

Thus, though TMLP has not submitted a demand forecast since 1979,

it has projected load growth of 2.2 MW over the next few years in the

area served by the proposed 115 kV line. TMLP already lacks a single

reliability oontingency in this area. Unless the 115 kV line and

substation are built, further load growth will increase the probability,

frequency and cost of outages in this area while decreasing the quality

of service to TMLP customers.

c. Alternatives

This section discusses various routes for construction of the

proposed 115 kV power supply extension to the Whittenton area and

alternative substation sites. It also discusses other transmission

strategies: supplying the Whittenton area with 69 kV circuits or with

more 13.8 kV circuits and transformers as load grows. The cost

estimates discussed in this section are those provided by Taunton in its

1981 testimony.

1. Alternative Routes for the 115 kV Line

The Taunton ~!unicipal Light Plant proposal is known as the "East"
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?oute. The TI·1LP c.escri;:es t",;o alternate routes in =::x. 1, pp. 7-9. 'The

I'Central '1 route would make use of an existing utility right-o~-way and

is a rrore direct route to the Khittenton area :rom the v;est Water Street

substation. This 115 kV line would go undergrcund at Somerset Avenue

and substantially follow an existing 13.8 kV underground cable for 1.4

miles north to Winthrop Street. It would then go overhead and parallel

an existing 13.8 kV overhead line along Cobb Creek and through Crapo

Bog. This alternative route is 3.3 miles long as ccmpared to 3.7 miles

long for the proposed route. The section of the existing right-of-way

that is above ground would probably need to be widened. The total

estimated cost of the "Central"Route line is $1,026,000, greater than

the projected cost of the proposed "East" Route line, which is $690,000.

This cost differential is largely due to the underground cable. Because

costs of the "Central" Route would be higher, and because it is likely

that some construction in wetlands would be necessary, the Council finds

the proposed route to be superior.

The "West" Route described by TMLP would commit substantial

stretches of wetlands to a permanent right-of-way utility easement.

Since this route is not developed, and access by road to some portions

of it is not presently feasible, substantial land acquisition and

environmental costs would have to be added to the estimated price of

$400,000. In addition, two new homes now block this route. The Council

finds the proposed rcute to be superior to the "West" Route.

2. Alternative Substation Sites

One alternative substation site is the existing ~lhittenton

substation (Ex. 1, p. 11). Expansion at this site would encroach on a

river bank, cause r~noff problems, and encroach upon existing roads or
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private residential property (Ex. I, p. 11). ~~e total esti~ated cost

of a substation located or. this site is $1,475,000, considerably more

than the esti~ated cost of the proposed substation, which is $1,178,000"

(Ex. 1, p. 12). For these reasons, the Council finds the proposed

substation site superior to expansion at the Whittenton site.

Building the substation at the Att1eborough Junction site would

cost the same as the proposed Whittenton Junction substation. Both

sites are in lowland areas (not wetlands), and any environmental

problems could be mitigated (Ex. 1, p. 10). However, the Att1eborough

Junction site is 4,000 feet closer to the Park. For that reason it

would require substantially more initial cost for longer 115 kV circuits

and for 13.8 kV distribution circuits back to the West Brittania Street

transportation corridor to back up existing load outside the Park. The

Council finds that the proposed Whittenton Junction Substation location

is superior to the Att1eborough Junction site because it would minimize

TMLP's overall cost for 115 kV power supply to the Whittenton area of

Taunton.

3. 69 kV Transmission Line Alternative

The alternative of building a 69-kV transmission line and

appropriate substations would be more expensive than the proposed plan

because two additional transformers would be needed; one to lower the

voltage from the existing West Water Street 115 kV line to 69 kV, and

one to lower the voltage from 69 kV to the distribution line voltage of

13.8 kV (Ex. 5, p. 9). A 69 kV line would also have greater line losses

than a 115 kV line. Therefore, the Council finds the proposed plan to

be superior to any 69 kV transmission line alternative.
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4. 13.8 kV Transmission Line Alternative

.:;.t the re~uest 0: the S"Caff, T~'lL? analyzed cOEstruction of a fourth

13.8 kV trar.smission line as an alternative. ,i·fLP examined a 3.43 mile

long 13.8 kV line that would run from the West I'later Street Substatiop.

to the existing Khittenton substation. This 13.8 kV plan would cost

only $380,000 (by 1983) and would not require construction of a new

substation.

However, the T~lLP presented evidence that the 13 kv plan would be

less reliable than the 115 kV plan. TMLP's transmission line expe)ct

testified that "I cannot technically support the 13 kV plan ... The 13 kV

plan does not meet typical levels of industry reliability and provides a

level of reliability inferior to the 115 kV plan and not acceptable to

the Taunton Municipal Lighting Plant (Ex. 16, pp. 1-2)." The fourth 13

kV line would only be a stopgap measure; further load growth at Myles

Standish Industrial Park would require construction of additional 13.8

kV lines and substations to maintain reliable service (Ex. 16, p. 8).

Moreover, a fourth 13.8 kV line would not provide a firm supply to the

West Water Street Generating Station (Ex. 16, p. 3).

TMLP also presented evidence that the 13 kV plan would be more

expensive than the 115 kV plan because of the higher line losses

associated with lower voltage lines. TMLP projected additional line

losses of 1450 MWh per year, or $77,000 per year, associated with the 13

kV plan (Ex. 16, Ex. PT5). Over the life of the transmission line, the

savings from reduced line losses outweigh the difference in capital

cost, and the 115 kV plan has a greater net present value than the 13.8

kV plan. This conclusion is not sensitive to changes in the discount

rate or in construction or maintenance cost escalation rates.



~~e~e=ore, the Council :i~cs the 115 kV plan to be superior to tte

1.3.8 k\; !;lar. on the bases of better- reliability ar.c. lo',\"er cost.

C. ~r'sironmental Irnpact

'Ihe Siting Council rc,ust determine that proposed facilitie~ will

have "minimum impact on the envirorunent ll
, M.G.L. c. 164, sec. 69E.

Almost all of the route for the proposed 115 kV transmission line

is alongside a railroad track. The proposed line would not cross ary

water resources. The TMLP would use selective clearing an~ feathering

techniques on the route to leave as much natural vegetation as line

clearance requirements would allow. No evidence as to potential

interference with television reception was introduced in the hearing.

Michael Horrigan described potential interference problems at the

informational hearing (Ex. 2, pp. 79-80) and stated that they can be

completely eliminated.

One resident who lives nearby does not want to see a new substation

so close (1/4 mile away), but clearing at the proposed Whittenton

Junction Substation would be limited to the actual substat:.on site, dnd

sufficient vegetation would be allowed to remain to screen the compl,!ted

structure. The design is low profile.

The fact that the intervention by the 29 pet~tioners 'las dropped

seems to indicate that the most affected and interested citizens no

longer have substantial objections to the TMLP's proposal.

III. FINDINGS OF FACT

1. The TMLP has established that its proposed 115 kV transmission

line and substation are needed for system reliability and to

meet proJected load increases at the Myles Standish Industrial

Park.
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2. 'The T~!~P I S proposal is the 111eas t cost" method for resolving

its short ar:d long-tenn reliability concer'.-ls.

-
3. 'The TMLP has demonstrated, to the satisfaction of the Council,

that the proposed route, site and transmissicrl. voltage are

superior to any alternative route, site or transmission

voltage upon which evidence was taken.

4. The TI1LP has demonstrated to the satisfaction of the Council,

under G.L. c. 30 sec. 61 and the Council's own mandate, that

the environmental impacts associated with the TMLP proposal

are minimal, and that the proposal incorporates all reasonably

necessary and feasible measures to minimize enviroru:.ental

impacts.

IV. RATIONALE FOR DECISION

The Taunton Municipal Lighting Plant has proved that the proposed

115 kV transmission line and associated substation will provide a

necessary power supply with a minimum impact on the .;nvironrneLt at the

lowest possible cost, G. L. c. 164 sec. 69J. The supply systel't to the

Whittenton area of Taunton does not now meet the "single contl.ngency"

reliability criteria which the Council has deemed arpropriate in several

other proceedings. Projected load growth ;n the Myles Standish

Industrial Park and in the Whittentcn area makes the reliability concern

even more pressing. TMLP's 115 kV transmission line will provide

"single contingency" reliability, and is superior to any 13.8 kV or 69

kV line alternative. In addition, use of the 115 kV line, coupled with

abandonment of the three existing 13.8 kV supply lines except for

backup, will dramatically reduce line losses.
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At the first hearing { in J"uly of 1981 f the T~1L? emphasized lea.d

grm·;th in tr;8 ~lyles Standish Industrial Park, and future reliability

problems, as justification for its construction proposal. The staff

felt that the evidence offered was insufficient to justify a capital

expenditure of nearly two million dollars, particularly given the

absence of a reliablE: system forecast. By the time of the second

hearing, in July of 1982, Taunton had experienced enough load growth in

the industrj.al park ccnd in the \'Ihi ttenton area to have lost single

contingency reliability. It was also able to present a far more

convincing argument t;1at construction was economically justified.

Taunton explained tha~ it could use funds from a depreciation account,

rather than issue bonds, to finance construction. \'lith virtually

interest-free financi'1g, coupled with substantial savings associated

with reduction of line losses, the proposal will benefit Taunton's

ratepayers not only long-term (life of the transmission line), but

short-term ~s well.

The Co'mcil remains concerned about the lack of a recent, reliable

forecast. The TMLP has made considerable progress. Its "Compliance

Plan", filej in May, 1982, promises substantial improvement in the way

Ta',nton proj ects demand for electricity. Michael J. Horrigan, Taunton's

Senior Elec:rical Engineer, expects to be able to submit the ne'N filing

in October, 1982 (Tr. 7-28-82, p. 32).

Mr. Horrigan also said that construction would start in the Spring

or Summer of 1983 (Tr. 7-28-82, p. 30). By requiring a new filing,

covering the years 1982-1992, before construction can begin, the Council

will ensure that Taunton's forecasting will continue to progress,

without delaying the needed facilities. The Council does expect that
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Tauntor. will make eveyy effort to file a good forecast as scon as

possible.

In the interim, tr.e Council' encourages the THLP to proceed l,.;rith

design work, and specification and ordering of equipment, so that the

II lead time ll associated '.'lith its construction proposal -.... ill not be

substantially increased.

V. ORDER

The Taunton Municipal Lightcing Plant may begin to design, order

equipment for, and commence local licensing of, its proposed new 115 kV

transmission line and substation in the Clty of Taunton. TMLP may

commence construction as soon as it submit:s its next filing, the Second

Long-Range Forecast and First Supplement '':hereto, covering the years

1982-1992, in conformity with its "ComplL,nce Plan".

-J'~ .. ;' ,~"'-...i' ,,,,,_. ,-
r

'.L, '
J

Robert T. Smart Jr., Esq.
H"aring Officer

This Decision and Order wac; approved unanimously by the Energy
Facilities Siting Council at it; meetingJn August 16, 1982 by those
members present and voting.

Voting in favor: Margaret N. St. Clair, Secretary of Energy
Resources; Sandra Uyterhoeven, designee of the Secretary of Environ­
mental Affairs; Rich21d Pierce, designee of the Secretary of Consumer
Affairs; Noel Simpson, designee of the Secretary of Economic Affairs;
Hari t Majmudar Ph. D, Public El<,ctricity 11ember.

Ineligible to Vote: Charl"s Corkin II, Esq.; Public Oil Member.

Margaret N.
Chairperson

Dated at Boston this 27th day of August, 1982.

St. Clair
"'-----
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COMMONWEALTH OF MASSACHUSETTS
Energy Facilities Siting Council

------------------)

In the Matter of the Petition )
of the Westfield Gas and Electric )
Light Department for Approval of )
its Second Long-Range Forecast of )
Gas Needs )

-----------------~

EFSC No. 81-26

FINAL DECISION AND ORDER

Lawrence W. Plitch, Esq.
Hearing OfficlCr"
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FINAL DECISION AND ORDER

This decision Approves the Department's Second Long-Range Forecast,

subject to the Conditions noted herein.

The first section contains an introduction and a procedural

history. The second section describes and reviews the Departrrent's

sendout forecast. The third section discusses and analyzes We3tfield's

supply forecast, including both a review of the Depa::tment' s contingency

planning and the piping failure experienced by WestEeld last winter.

Both of these principal sections are framed by the Conditions .set out by

the Council in Westfield's most recent approval, EFSC No. 80-2(,. The

fourth and final section contains the Order and Conditions to ':he

Department's next filing.

I. Introduction

Westfield Gas and Electric Light Department is a municipa. utility

serving exclusively the homes and businesses of the City of Westfield

(estimated population 35,000). In terms of annual gas sendout,

Westfield ranks lOth among the Commonwealth's 14 gas utilities. Its

customers and usage by class are broken down as foll·~ws:

Actual 1980-1981

No. of Customers
Residential

Heating
Residential
Non-heating

Commercial,
Firm

Industrial
Municipal
Sales for Resale
Company Use and

Unaccounted For

4099

1631

484
21
18

6253

% of Total

65.6

26.1

7.7
.3
.3

100.0

Sendout
C~CF) % of Total

484,444 35.4

59,850 4.4

319,685 23.3
137,223 10.0

19,828 1.4
136,413 10.0

211,701 15.5
1,369,144 100.0
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Westfield filed its forecast with the Council on November 24, 1981.

Data requests were sent out by the staff on April 22, 1982. Responses

were received on June 1, 1982. Follow-up questions were posed to and

answered by Dan Golubek, Manager of the Department, during telephone

conversations in July, 1982. Official notice of this adjudication was

published in the Springfield Daily News on May 10, 17 and 24, 1982 and

in the Westfield Evening News on May 10, June 7 and 14, 1982. Insofar

as no petitions to intervene were received and no new ::acilities are

being proposed, this forecast was adjudicated without folding formal

hearings.

II. Forecast of Sendout Requirements

A. Design Year

Condition No. 1 to the last Westfield Decision and Order ordered

the Department to:

complete the re-evaluation of its method for deriving
design degree days and incorporate the resul:: of its
re-evaluation in its next filing, [laking all appro­
priate changes over the forecast period.

In its previous filing, Westfield used ii design y(~ar of 7631 degree

days. This was based on a combination of thl! coldest :leating season in

the past 100 years and the coldest". non-heating season of the past 100

years. In the present filing, Westfield has chosen a methodology that

is more in line with common industry practic~,s. As explained on pages 1

and 2 of the forecast and in telephone conversations with the Hearing

Officer, the new methodology reflects a design year equal to the coldest

split year in the past ten years, or 6954 degree days. The design day

has been increased to 69 DD to account for the record degree day
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recorded during the most recent winter (as of the filing), 1980-81. The

Council is satisfied that this condition has been met.

B. Conservation

Condition No. 3 to the most recent Decision and Order required the

Department to:

in its next filing, address the impacts of conser­
vation in more detail, including, but not limited
~o, consideration of factors tending to influence
conservation, how these factors are likely to af­
fect the forecast of sendou": requirements, and the
bases for any judgements made and conclusions
drawn.

In the present forecast, the Department has given a detailed

description of the several strategies it has ad~pted for promoting

conservation. These include promotional lite~ature, bill stuffers,

funding a city energy coordinator and participa'ting in the Mass SAVE

program. The Department has recognized that lo,er base levels per

customer and decreasing degree day factors are likely (as noted in the

forecast narrative (p. 4)). However, the following table shows that

this recognition has only been carried through to the forecast of the

two residential classes and the commercial class.

Average
Actual Forecast Projections Annual Change

MCF per customer 80-81 81-82 82-83 83-84 84-85 85-86 in Usage
Resid. Heating

-Base Use .1230 .1064 .1032 .1001 .0971 .0942 5%
-Htg. Use .0110 .0119 .0115 .0112 .0109 .0106 -0.8%
-Class Totals 119.5' 115.8 112.0 106.8 105.9 102.9 -2.9%

Resid. Non-Htg. 36.70 37.24 37.24 37.24 37.24 37.24 + .3%
Commercial Firm 646.7' 646.4 646.1 645.8 645.6 645.3 - .05%
Industrial Firm 6598' 6598 6598 6598 6598 6598 0%

, Normalized

By contrast, the industrial class table (G-3(B)) does not reflect a

reduction in either the usage per customer or the number of customers.

This is at a time when many people (including the management of

Westfield) are predicting that the substantial gas price increases that
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are expected in the next few years will have the greatest impact on the

amount of gas sold to the industrial class. (Westfield's industrial

class presently consumes over 10% of the Department's annual sendout).

As such, the Council encourages the Dep,;rtment to follow through with

its suggestion that an attempt be made to quantify and

understand the potential that exists fcr sendout reductions in the

industrial class. (See Section III. E.).

C. Conversion Standards

In Condition No.4, the Department was ordered to:

supply the following data with respect to customer
requests for conversion to ga~ heating:
a) Does the Department evah.ate the thermal in­

tegrity of the house before converting the
customer's heating systeH? If so, how; if
not, why not?

b) Does the Department have or recommend any
insulation standards? If so, what are the
standards; if not, why net?

cJ Provide and document an estimate of what
percentage of customers ,.nstalling new gas
heating units (new housi:lg, conversions
or replacement:;) install high efficiency
burners as opposed to av'!rage efficiency
burners.

Through telephone conver:;ations with the Hearing Officer, Mr.

Golubek, the Department's Gen,!ral Manager, stated that the Department

does do some cor.version-relat,!d evaluations. However, the limited staff

and resources available to We!ltfield preclude more sophisticated kinds

of analyses. Presently, the t'epartment takes the average base factors

and heating use factors into account when considering conversion

requests, then modifies those numbers by factors reflecting the age and

condition of the homes. The insulation standards recommended are those

of the Mass SAVE program.
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There is no documentation of what percentage of new heating unit cus-

tomers install high-efficiency burners. However, Mr. Golubek does

estimate that the percentage is "very high". This response satisfies

Condition No.4 of the Decision and Order No. 80-26 and has generated no

new Conditions.

III. Supply Projections

A. Tennessee Security

The second Condition to thE! most recent Westfield Decision and

Order required the Department te,:

discuss and document, in its next filing, its supply
availability situation from November 1, 1983 through
the end of the forecast period. In particular, the
Department should document its contention that addi­
tional supplies will re available from Tennessee to
meet projected requirements. In addition, the Depart­
ment should report how its requirements would be met
if the increase from Tennessee is not forthcoming.

Westfield's gas supply consists principally of four sources of gas.

As the following table shows, the Department is dependent upon Tennessee

Gas Pipeline Company \Tennessee) for the greatest portion of its

supplies, both for annual and peak day sendout:

Estimated 1981-1982 Actual 1980-1981
Annual Total

Formal FiJ:In Annual Peak Day
Sendout % of Take % of Sendout % of

(MCF) Total (MCF) Total (MCF) Total

Tennessee
(G-6) 1,091,349 98.6 1,106,814 94.7 4618 51.1

Bay State
(vaporized

LNG thru
Interc. ) 5,135 .5 23,500 2.0 780 8.6

Bay State
(purch. as

LNG) 9,135 .8 27,500 2.4 3635 40.3
Propane

(from
storage) 1,141 .1 10,778 .9 0

Totals 1,106,760 100 1,168,592 100 9033 100
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Second in importance to Westfield's supply security in 1980-81 was

its purcha~es of gas from Bay State Gas Company. Westfield purchased

almost all of its supplemental supplies from this one source, either as

vaporized LNG through their interconnection or as LNG, delivered by

truck to Westfield's LNG satellite facility. Although propane was

expected to supply .1% of the Department's sendout in 1981-1982, this

amount was to te taken out of existing storage and does not result from

any existing supply cont:racts.

The second condition to Westfield's most recent forecast approval

reflected a particular ccncern of the Council that the projected

additional supplies from Tennessee might not materialize. As of the

time of the previous fil:.ng's review, the Department had not secured

under contract enough gaE to supply the expected sendout requirements of

its customers for the peiiod after November 1, 1982. As a result, the

previous forecast was approved only through October 31, 1983.

In the present forecast, Westfield has included a revised contract

with Tennessee Gas Pipeline Company that evidences a firm supply

commitment through November, 2000. As such, the second Condition to the

Council's most recent forecast approval has been met. However, the

future ability of the Department to meet its sendout projection remains

a problem. ThE! present filing includes no documented assurances that

anticipated amounts of LNG, expected to increase 330% (over 1980-81 peak

day usage) during the forecast period, will be available. In addition,

the Bay State Gas Company interconnect contract included in the present

filing was to have expired March 31, 1982, rendering insecure what was

projected to amount to 13.2% of the forecasted sendout for the '81-'82

peak day. Thus, it is hereby made a specific Condition to this Decision
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and Order that Westfield provide by September 15, 1982, either

contractual documentation of all anticipated supplemental gas supplies

for the next-filed forecast period, i.e., from November 1, 1982 ­

October 31, 1987" or a detailed discussion of its contingency plans for

supplying its sy~tem's needs, absent such contracts.

B. Piping Failure Incident

At 4:48 A.M. on January 22, 1982, a 4" natural gas pipeline, owned

and operated by Hestfield Gas and Electric Light Department, ruptured

releasing approximately 165 MCF of gas into the atmosphere. The

pipeline that ruptured is one of two prime feeders to Westfield's

distribution system. The point of failure was at the confluence of the

primary natural ,as supply from Tennessee Gas Pipeline Company and the

supplementary gas supply from Westfield's LNG plant contiguous to the

gate station.

Although there were no fatalities or injuries to employees, gas

consum"rs or the general public as a result of the accident, the

resultj.ng radical. drop in distribution system pressures resulted in an

outage to approximately 856 gas customers. The duration of the

emergency from the time of the rupture to the restoration of normal

serviCE! to all affected customers was 15 3/4 hours.

P'.ul Johnson Associates were hired to investigate the accident.

Their resulting report, published in March of 1982, concludes that the

accident was caused by "sustained low ambient temperatures at and prior

to the time of failure that caused the pipe material to undergo a

ductile-to-brittle transition, and which, under the combined influence

of bending and torsional stresses initiated a brittle-type fracture".

The report also concludes that "prompt action" was taken to bring the

escaping gas under control, and repairs were made "in an orderly, safe
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and expeditious manner. 1I

The Council has reviewed the Paul Johnson Associates report.

Although pipeline safety is not per se jurisdictional to the Council,

our mandate to ensure an adequate supply of energy for the citizens of

the Commonwealth certainly includes our right to review pipeline

failings that cause significant interruptions in that supply. As such,

the Council urges the Department to fully consider the series of

recommenc.ations on pages 31-32 of that study.

C. Crisis Planning

The fifth and final Condition of the previous Decision and Order

required the Department to:

in its next filing, describe the criteria it uses to
define and plan for periods of extreme cold weather,
i.e., periods longer than a day but shorter than a
heating seasons. The Company should explain how it
plans to meet sendout requirements during such a
period of extreme weather during each of the fore­
cast years, including a discussion of the underlying
assumptions made about the availability and delivery
of supplemental gas. Finally, the Company should
discuss how its planning criteria performed in
relation to actual 1980-81 winter weather.

Altbough this Condition was not addressed in the submitted

forecast, the Department's General Manager, Dan Golubek did respond to

this Condition in the course of a telephone conversation in July, 1982.

Mr. Golubek's response to this Condition was twofold. First, he

indicated a sophisticated awareness of the several factors that

influence the Department's ability to meet future unanticipated medium

term supply problems. The Department is constantly monitoring the

various load levels, their type and quantity to see who might be willing

or able to curtail usage. The future load growth potential for the City

is being studied for its implications vis-a-vis possible peak period
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supply shortages. The result is a well developed, albeit

informal,planning approach for assessing and monitoring changes that

affect supply crisis response capability. However, the second aspect of

Mr.Golubek's response reflected the current assessment that has resulted

from this monitoring process. As the Departments supply/demand

projections presently stand, there are no shortfalls anticipated for the

forecast period, assuming "normal" design conditions. However, in the

event of a repeat of the type of cold snap that was experienced in

1980-81 (and which was the basis for the concerns of Condition No.5) ,

disruptions to customers might conceivably occur. This prospect results

n~t from an inadequate sendout capacity but rather from the region's

d~pendence on gas trucking systems. Under a reasonable gas crisis

s<:enario, several companies would be dependent on the same trucking

ferms as Westfield. In fact, this problem helped aggravate the crisis

in 1980-1981. Consequently, Westfield has been considering and pursuing

a wide variety of supply options. Among the steps that westfield has

taken are:

(1) The Department has entered into negotiations with Bay State

Gas Company to increase its yearly levels of purchase from

this source to 96,000 MCF. Preliminary indications are

positive.

(2) The Department is actively studying the feasibility of

expanding the capacity of its propane/air plant.

(3) The Department has hired Paul Johnson Associates to evaluate

several supply options, including the possibility of expanding

Westfield's LNG storage capacity.



-176

These various options are driven by reasonable demand forecasts,

given the historical data and consumption trends. However, the manage­

ment of the Westfield Gas and Electric Light Department is also aware of

the likelihood of significant price increases resulting from natural gas

deregulation during the next few years. Although the exact effect of

these price increases is difficult to predict, Mr. Golubek notes that he

already has seen a loss of industrial customers by other gas companies

as the gas/oil price differential has evaporated. Consequently, Mr.

Golubek feels strongly that the Department must attempt to make some

predictions as to which of their customers might switch fuels and at

what price. In this way, Westfield seems intent upon not entering into

costly new supply arrangements that might prove unnecessary in two or

three years' time.

The Council is satisfied that this Condition has been met and

commends the Department's obvious commitment to securing an adequate

supply for its customers at a minimum cost and looks forward to the

results of the Department's various studies.

IV. Conclusions

The Council hereby APPROVES the Westfield Gas and Electric Light

Department's Second Long-Range forecast of Gas Needs subject to the

following Condition:
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(1) That the Department provide by September 15, 1982, either

contractual documentation of all anticipated supplemental gas

supplies for the next-filed forecast period, i.e., from

November 1, 1982 - October 31, 1987, or a detailed discussion

of its contingency plans for supplying its system's needs,

absent such contracts.

, Lawrence W. Plitch, Esq.
Hearing Officer

This Decision was approved unanimously by the Energy Facilities
Siting Council at its meeting on August 16, 1982, by those memebers
present and voting.

Voting in favor: Margaret St. Clair, Secretary of Energy
Resources; Noel Simpson, designee of the Secretary of Economic Affairs;
Sandra Uyterhoevan, designee of the Secretary of Environmental Affairs;
Richard Pierce, designee of the Secretary of Consumer Affairs.

Ineligible to Vote: Harit Majmudar, Public Electric Member;
Charles Corkin II, Esq., Public Oil Member.

<._-
Date Margaret St. Clair

Chairperson
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COMMONWEALTH OF MASSACHUSETTS
Energy Facilities Siting Council

EFSC No. 81-29

of
its
Gas

In the Matter of the Petition
Berkshire Gas for Approval of
Second Long-Range Forecast of
Needs and Requirements

------------------
)
)
)
)

)
)

FINAL DECISION

Paul T. Gi1rain, Esq.
Hearing Officer

On the Decision:

~1argaret Keane
Senior Economist
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I. INTRODUCTION AND HISTORY OF THE PROCEEDINGS

The Council hereby APPROVES the Second Long-Range Forecast of gas

Needs and Requirements of the Berkshire Gas Company.

The Berkshire Gas Company ( "Berkshire" or "The Company") is a

Massachusetts corporation and is engaged in the business of distribution

and sale at retail of gas in nineteen communities in Berkshire,

Franklin, and Hampshire counties. The Company has approximatel~, 26,000

customers. The Company filed its Second Long Range Forecast on December

30, 1981. The Council then ordered publication of a notice of public

hearing and adjudicatory proceedings in newspapers of general

circulation within the service area of the Company. The New England

Fuel Institute (NEFI), a trade organization representing over 1,000

independent fuel oil dealers, petitioned to intervene in the proceeding

and was granted status as a "participating person" under EFSC rule 15.3.

NEFI did not participate in the review of the Berkshire forecast beyond

its petition to intervene. One technical session was held at the

Company headquarters and one set of discovery was sent out and answered.

No party requested a hearing and the record was closed on August

23rd, 1982.

II. Previous Conditions

The Council's decision in the review of the Company's Fourth

Supplement imposed five conditions. The conditions and the Co~)any's

responses are as follows:
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1) That in its next filing the Company illustrates how the

forecast of normal and design season sendout and per day

sendout on Table G-1 through G-5 were calculated. The

Company should also list all projected customers use factors.

2) That in its next filing, the Company discuss historical trends

and judgements used as bases for projections of customer use

factors.

The Company has fully complied with conditions 1 and 2,

regarding documentation of Table G-1 through G-5 and

discussion of historical trends and judgements. These "spects

of the forecast will be discussed in Section III, sendov.t.

3) That in its next filing the Company address the issue of

conservation in more detail, including, but not limited to,

considerations of factors which influence conservation, how

these factors are likely to affect the forecast of sendout

requirements, how the Company I s conservatioD3fforts ca:1 be

improved, and the bases for any conclusions drawn.

The issue of conservation, Condition 3, was addressed both

within the context of the forecast and during the course of

discovery. The forecast states, "Berkshire anticipates a

continuation of conservatioll by all classes of customers ...

the primary consideration for continued conse~vation is the

increasing price of all energy sources. While energy costs

continue to increase, expenditures for conservation are

anticipated to do the same." The Company expects 5% of its

customers to be audited annually through the Mass Save audit

programs and weighs this data in its forecasting efforts.
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4) That in its next filing the Company addresses in detail its

contingency plans should the supply of Boundary Gas be delayed

or denied.

In the current forecast, the Company is anticipating

deliveries from the Boundary project for the winter of

1984-85. Over the past year, the economics of imported gas

have changed such that an additional concern of the Council is

whether the Company will be able to me.rket the imported gas.

In response to EFSC 81-29 Information Request 1;',

the Company stated, "Berkshire is confident of its ability

to market the additional volumes when it becomes available.

Additionally if such marketing ability should crange,

Berkshire would be in a position to use Boundary volumes to

replace various supplemental supplies." The COl'pany further

states in the forecast, "The Boundary Gas p·roje"t would allow

the Company to expand its customer ba:;e at an il,creased rate

by improving the peak day sendout capabilities. ,. Independent

review of the status of the Boundary project by Council staff

supports the reasonability of this 19134-85 projection.

5) That in its next filing the Company analyze the costs and

benefits (from the customer's perspec1:ive) of converting from

oil to gas ·heat. The Company should identify the factors

which affect this cost/benefit equation (e.g. age or

efficiency of existing oil burners, efficiency of new gas

burners, insulation levels, cost of conversion), examine the

customer's payback under different assumptions regarding the

price of heating oil and the price of gas to the Company's
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customers and offer any documentation available regarding the

impact in the Company's service territory of gas price

decontrol.

Condition 5, pertaining to costs and benefits of converting from

oil to gas heat, is also addressed in the forecast. The Company states

that natural gas currently enjoys a 40% price advantage in its service

territory and continues to say, "vlhile the differential cannot be

anticipated to remain as great in the future, it is anticipated to

maintain a~price advantage." Berkshire lists factors which it considers

to be other price advantages associated with gas use. These include:

lower costs for installation of gas burners as oppJsed to oil burners,

elimination of boiler cleaning expenses, fewer service expenses and

reduction in cost of electricity due to the fact t·")at electric

vaporization equipment is unnecessary. From 1978-79 to 1981-82 the

Company received 4400 requests for conversion and added 3479 additional

heating customers (Information Response 81-29, No. 17). Berkshire

states that, "even with gas price decont:rol, residential gas heating

customers will benefit with lower costs compared to No. 2 fuel oil for

the forecast period. 1I1

1 See: "Natural Gas Still A Bargain In Spite of Rate Increases",
Platt's Oilgram Price Report, August 31, 1982.
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III. Sendout Methodology

A. Normal Year

A "nonnal year" is defined as a year that is neither warmer nor

colder than average. Berkshire analyzed the past twenty years of Degree

Day Data to arrive at the average number of Degree Days for both the

heating and Non-heating seasons. Thus, th~ company uses a Normal Year

of 7467 Degree Days.

Base Use is calculated by mt.l tiplying base factor ( the average of

July and August use) by number of customer>: by 12 months. Heat

sensitive usage is forecast by multiplying use per degree day by number

of degree days by number of customers.

B. Design Year

A "design year" is defined as the coldest year for which a Company

plans to meet its firm customer requiremen;s. The Company used a design

year of 8140 Degree Days, the coldest year experienced during a 20 year

period.

Design year sendout was cal·oulated in the following way. Base

sendout was assumed to be the same in both normal and design years. As

seen on Table DD, design degree days were approximately 9% greater than

normal for the total split year.

C. Peak Day

A "peak day" is the coldest day that is likely to occur during a

twelve month period. The company uses a peak day of 74 degree days

which is colder by 12.5% and one standard deviation from the average of

the coldest day in each of the past 20 years.
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TABLE 1

Berkshire Gas Company

Berkshire gives the following example of a calculation for normal year
and design year sendout:

For 1981-82, Residen~ia1 Heat Class:

Base use: 12 mos [(July MCF + August MCF) / 2]/Average No. customers
12 mos [(45,090 + 41,019) / 2]/13,800 = 37.4 MCF

use/degree day: [12 mos usage - Base Use] /12
[ ] mos D.D.Avg. No. customers

[1,987,00 MCF - 37.4 ] /7047 D.D.
13 ,8CO

= .015 DD

Base Use = 37.4 MCF X 13,800 = 516 MMCF
Heat Sensitive = .015 MCF X 7467 DD X 13,800 =

Non-Heating Season (April 1 - Octorer 31)

516
1,546
2,062

MMCF
MMCF3
V<M.CF

7/12 X 516 MMCF
.015 X 1,827 DD X 13,800

30, MMCF
378 MMCF
679 MMCF

Heating Season (November 1 - March 31)

5/12 X 516 !'.MCF
.015 X 5,640 DD X 13,800

215 MMCF
1, ).68 MMCF
1,383 !'MCF

1 Base Use is a figure representing non-temperature or non-weather
sensitive uses for ·.hich a company will supply gas to a customer
through the year, i.e., gas used for cooking as opposed to space
heating and tempera·:ure related uses.

2. Heat sensitive use :'s a figure representing those uses which are
temperature or weather sensitive, i.e., the amount of gas used for
space heating and ot:her temperature sensitive uses.

3. Source: Forecast Appendices
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D. Customer Projections

Berkshire's projections for number of customers are based on

information provided hy the Company's marketing department and are

essentially judgemental.

The Company expects an increase in the residential with heat

category resulting from oil to gas conversions by new customers and by

existing non-heating customers. Nominal growth was projected in the

cormnercial and commercial heat categories, assuming that new -customers

will cancel out the effect of those going out of business. Minimal

growth is expected in the industrial class. Company projections are

shown graphically on Figures 2 and 3.

While most gas companies have traditionally considered themselves

supply constrained and based their sales projections on that premise,

such assumptions must now ba substantiated. Given the advent of

decontrol and the resulting competition of No. 2 and No. 6 fuel oil

particularly in the dual ft.el market, a loss in market share appears

possible. While the Council realizes that the Company does have a

substantial amount of flexibility within the context of its supply

agreements, the council fully expects further documentation of such

projActions in a:.l future filings.

E. Applic,.tion of Review Criterion to Sendout Forecast

On the whole, the Council is pleased with the Company's sendout

methodology. While documentation of customer projections is lacking,

the rest of the Company's methodology is clearly stated and well

documented. The appendices provided useful information on derivation of

customer use factors and sales equations. The Company is to be

commended for presenting a reviewable forecast.
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The Council further believes that the Company's methodology is

appropriate for its system. separation of heating base use factors and

sendout forecAsts disaggregated by customer class add to the reliability

of Berkshire's forecast.

The Company is urged to continue its progress in developing its

forecast.

IV. SuppLy Contract & Facilities

1. Pipeline Gas

Berkshire is a customer of the Tennessee Gas Pipeline Company and

has contracted for 5,256,650 MCF annually with an MD9 of 19,948 MCF

through November 1, 2000.

The Company CO"1tracts with Penn. York Energy Corp. for 260,000 MCF

of storage, with fi;~ delivery as a result of Tennessee Gas Pipeline

facility modificatLms completed in February 1982. The FERC has

approved an additio~al 140,000 MCF of Penn. York Storage; however the

Company has stated that it does not expect firm delivery in the near

future. (Response to EFSC Information Request 81-29, No. 18). These

contracts extend until 1995. The Company also has a contract for

storage service with Consolidated through 1990 for 140,000 MCF with

1,273 MCF firm transportation.

2. Liquefied Natural Gas

The Company purchases liquefied natural gas (hereinafter LNG) from

Distrigas of Massachusetts under a contract that extends until 1997.

Berkshire's contract with DOMAC stipulates an annual quantity of 290,000

MCF with a maximum daily quantity of 1,300 MCF. The Company expects

less than the contract quantities of 290 MMCF to be delivered and lists

255 MCF as total supply available in Table G-22.
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As the Company does not expect Boundary Gas supplies to be on-line

until winter 1984-85 it is currently formalizing a contract with Bay

State Gas for additional LNG supplies. The Company plans to sign a 2

year contraot for 4 MMCF/day, renewable through 1988. When these

negotiations are finalized the Company's peak day LNG sendout capacity

will be 5.,' MMCF/day as opposed to the 4.3 MMCF/day listed on Table

G,·23. The Council expects to be notified when this arrangement is

f:cnalized or notified of other contingency plans in the event it is not

finalized.

3. P>:opane

The Cor"pany contracts with Warren Petroleum for 3,000,000 gallons

(27.5 MMCF) of propane and with Commonwealth Propane Company for

1,000, 000 gdllons (91. 74 MMCF). These contracts are renewed annually.

Berkshire h.es Liquid Propane Air facilities in pittsfield, Stockbridge,

North Adams, Greenfield and Hatfield. These facilities have a combined

maximum daily design capacity of 13.7 MMCF and a storage capacity of

51.5 MMCF. The Company also has storage facilities in Stockbridge and

North Adams with capacities of 5.5 and 11.01 MMCF, respectively. These

new facilities bring the Company's total propane storage capacity to

68.01 MMCF.

v. Comparison of Resources to Requirements

1. Normal Year

The Company expects to meet total sendout requirements during the

forecast period under normal weather conditions as illustrated on Table

G-22 in the forecast. (See Table 2) Pipeline gas from Tennessee is

expected to provide 93% of the non-heating season load and approximately

88% of heating season load. This percentage will increase slightly when
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TABLE 2

Berkshire Gas Company

Heating Season Supplies and Sendout

PIPELINE

1982-83
Total Supply Normal Firm

Available Sendout

1985-86
Total Supply Normal Firm

Available Sendout

CD

Storage

NGN-PIPELINE

Prepane

Val,orized LNG
Furchases*

FUTCRE SOURCES

Borndary Gas

TOT!.L SUPPLY

DES:GN YEAR
REQlIIREMENTS

2606

400

140

255

3401

3095

2126

400

100

255

2957

2606

400

120

255

302

3683

3106

1932

400

80

255

302

2969

* Berkshire is currently negotiating a contract with Bay State Gas
for purchase of LNG. As it now stands, the contract would provide
for 150 MMCF over the heating season, with an option to purchase an
additional 50 MMCF. This would bring the total supply available to
3551 MMCF, excluding optional volumes.
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Boundary Gas supplies become available. Propane, a small portion of

total sendout, is put into storage (40 MMCF) during the non-heating

season and constitutes approximately 4% of total heating season supply.

LNG supplies provide approximately 5% of non-heating season load and

7.5% of heating season load. It is anticipated that Boundary Gas

supplies, anticipated to come on-line for winter 84-85, will comprise

11% of non- heating supply and 7.5% of heating supply. The supplies

outlined here appear satisfactory to ensure a reliable supply of gas to

customers of Berkshire Gas during a normal winter.

2. Design Year

The record also indicates that the Company will have sufficient

supply to meet the additional requirements expected to occur in a design

year. As seen in the Company's G-22 tables, the Company's total

available supply for split year 1982-83 is 5328 MMCF, with design year

requirements of 4991 MMCF, leaving a 6% margin. It should also be noted

that the Company's design year of 8140 DD is one of the highest in the

Commonwealth.

3. Peak Day

The record, again, indicates that Berkshire will have more than

adequate resources to meet forecasted Peak Day Sendout during the

forecast period. The company's G-23 table shows 42.9 MMCF available to

meet peak day requirements of 37.9 MMCF in 1982-83. with additional

Bay State supplies the total available supply is increased to 43.9 MMCF,

leaving a margin of approximately 14% above peak day sendout

requirements. Given the Company's relatively high peak day of 74 degree

days, it would appear that the Company's supply planning is more than

adequate to satisfy Council standards.



-19.0'

4. Cold Snap

A "cold snap" is a series of contiguous peak days, such as the two

to three week period experienced during the winter 1980-81. Such

periods represent particular planning problems for gas utilities

different from meeting needs on one extremely cold peak day, or meeting

the needs of an entire heating season. As mentioned infra at page 13,

the Company has significantly more resources available than are required

to meet its peak day requirements for a cold snap.

The Company's capability to meet a cold snap can be seen by

observing its May 1, 1982 inventory levels. After a very cold 1982

heating season of approximately 5370 degree days and the unexpected

April blizzard, the Company had inventories of 918,788 gallons of

propane and 250,564 MCF of natural gas in underground storage.

VI. DECISION AND ORDER

The Council hereby APPROVES the Second Long-Range Forecast of the

Berkshire Gas Company and ORDERS that it meet the following Condition in

its next Supplement:

1) In its next Supplement, the Company shall address the

anticipated effects of price decontrol of natural gas on its

forecast of sendout. This analysis should include both pro-

jected sendout data for each class, anticipated marketing

strategies to ensure both a reliable and least cost supply

to gas, anticipated problems with customer accounts

receivable.

Dated at Boston this 8th Day of September, 1982.
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This Decision was approved by a unanimous vote of the Energy
Facilities Siting Council on September 29th, 1982.

Voting in Favor: Margaret N. St. Clair, Esq., Secretary of
Energy Resources; Bernice McIntire, Esq, designee of the Secretary of
Environmental Affairs; Noel Simpson, designee of the Secretary
of Economic Affairs; Richard Pierce, designee of the Secretary of
Consumer Affairs; Dennis J. Brennan, Esq., Public Member, Gas; Richard
A. Croteau, Public Member, Labor; Thomas J. Crowley, Public Member,
Engineering; George S. wislocki, Public Member, Environment.

Ineligible to vote: Charles Corkin II, Esq., Public Merrnber,
oil; Harit Majmudar, Public Member, Electricity.

/5/
Margaret N. St. Clair, Esq.
Chairperson

dated thiS\~y of October, 1982.
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COMMONWEALTH OF MASSACHUSETTS
Energy Facilities Siting Council

In the Matter of the Petition of
Eastern Utilities Associates for
the Approval of its Second Long­
Range Forecast of Electric Needs
and Requirements

------------------
)

)
)

)

)

)

)
------------------

EFSC No. 81-33

FINAL DECISION

Paul T. Gilrain, Esq.
Hearings Officer

On the Decision:

John P. Hughes, Chief Economist
Margaret A. Keane, Senior Economist
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I. INTRODUCTION

The Council hereby APPROVES the Second Long-Range Forecast of the

Eastern Utiliteis Associates subject to certain conditions which the

Council orders be met in or before their next filing. These Conditions

are specified in part V, infra.

II. BACKGROUND AND HISTORY OF THE PROCEEDINGS

Eastern utilities Associates (EUA) is a Massachusetts voluntary

association organized and existing under a Declaration of Trust dated

April 2, 1928, and is a registered holding company under the Public

Utility Holding Company Act of 1935. EUA owns direct.ly all of the

shares of common stock of two operating electric utility companies (the

retail subsidiaries), Blackstone Valley Electric Company (Blackstone)

and Eastern Edison Company (Eastern Edison). Eastern Edison owns all of

the permanent securities of Montaup Electric Company (Montaup), a

generation and transmission company, which supplies electricity to it,

to Blackstone, and to municipal and unaffiliated utilities for resale.

EUA also owns directly all of the shares of common stock of a service

company, FUA service Corporation. The holding company system of EUA,

the retail subsidiaries, Montaup and EUA service Corporation are

referred to as the nEUA System".

A. The Retail Subsidiaries

The EUA System's retail subsidiaries supply electric energy to a

combined service area of 539 square miles in Massachusetts and Rhode

Island with an estimated 1980 population of 639,000.

Eastern Edison conducts electric utility business in two

geographically separate areas in southeastern Massachusetts. The

Brockton division of Eastern Edison consists of 17 communities located
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in the area surrounding the city of Brockton, serving a population of

approximately 292,000. The Fall River division of Eastern Edison

consists of five communities located in and around the city of Fall

River, serving a population of approximatley 146,000.

Blackstone conducts electric utility business in northern Rhode

Island, serving Pawtucket, Woonsocket and five other surrounding

communities with a combined population of approximately 201,000.

Blackstone is not subject to EFSC jurisdiciton, however the Companies

submit it's forecast voluntarily since it is an integral part of the

System forecast.

Eastern Utilities Associates (!lEUA lI or lithe Companies") filed their

Second Long-Range Forecast of Electric Needs and Requirements on June

15, 1981. Subsequently, a prehearing conference was set for September

30, 1981 and an order of notice published in newspapers of local

circulation and posted in each city and town within the Companies'

Massachusetts service territory. There were no intervenors or

participating persons at the pre-hearing conference.

An initial review of the filing revealed that the, so called,

technical supplement, described in detail in part III, infra, was

missing. EUA filed the technical supplement on December 23rd, lS81 and

staff review was commenced. After numerous staff technical sessions and

three rounds of discovery, a bench review was conducted. No party to

the proceeding, neither the companies nor the staff requested a hearing

before the hearings officer and none was held.
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III. DEMAND-SIDE REVIEW

A. Introduction

The load forecast presented to the Council in the EUA Companies'

"Second Long-Range Forecast of Electric Power Needs and Requirements" is

the product of a new forecasting methodology. As discussed infra, the

Council had expressed concerns about certain aspects of the Companies

earlier methodology in its previous Decision and order.
l

Rather than

address this concern only, the Companies elected to revamp and enhance

its entire methodology - the culmination of several years serious effort

and expense which involved the adaptation of the NEPOOL/Battelle Model

to the Companies' three service areas. The Council's review will cover

all the major components of the methodology: the economic/demographic

forecasts, the price forecasts, residential sales forecast, commercial

sales !orecast, industrial sales forecast, and the peak demand forecast.

The Council's review was assisted by the helpful EUA staff and by the

Companies' technical supplement to the filing, a well prepared document

which thoroughly explains the assumptions, equation specifications, data

sources, and statistics on the methodology. The scope of this level of

documentation has heretofore been typically provided by only the larger,

more resource-rich utilities.

Tables lA and IB summarize the Companies' forecasts by service area

and by customer classes. The overall average growth in system load is

forecasted to be .73% per annum through 1990. The overall average

growth in energy demand is forecasted to be 1.08% per annum through

1990.

1 See 5 DOMSC 10-38 (Nov. 24, 1980).
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Table lA

Eastern utili ties Associates

EUA System Load Forecast

Average Compound
Growth Rate

Peak Demand (MW) for 1980-1990 1980 1985 1990

Blackstone Valley 0.93% 238.0 248.9 261.4

Eastern Edison 1. 20% 378.1 397.0 426.3---
Total Affiliated 1.10% 616.1 645.9 687.7

Wholesale Customers2
(2.62%) 60.2 48.5 46.0

Losses (Montaup Only) 18.2 12 .5 13 .1

Total 0.73% 694.5 706.9 746.8

1. Actual
2. Includes Middleborough Gas & Electric, Newport Electric and Pasco:g

Fire District.

(Source: Forecast p. II-3)
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Table lB

Eastern Utilities Associates

EUA Energy Forecast by Sector

System Energy - GWH

Ave. Compound
Growth Rate

for 1980-1990 1980 1985 1990

Residential 1.40% 1,145 1,146 1,316

Commercial 2.44 1,055 1,237 1,342

Industrial 0.08 844 840 851

Street lighting and Miscellaneous 1.31 43 47 49

Total Affiliated Sales 1.43% 3,087 3,270 3,558

Affiliated Losses & Internal Use 166 195 213

Total Affiliated Requirements* 1.49% 3,253 3,465 3,771

Sales for Resale (2.51%) 419 338 325

Montaup Losses 75 71 77---
Total System 1.08% 3,747 3,874 4,173

* Blackstone and Eastern Edison
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B. Economic/Demographic Forecast

The EUA Companies retained the services of the Planning Economics

Group, Boston, Incorporated, (P/E) to provide service area-specific

forecasts of key economic/demographic variables. Forecasts of these

variables are valuable only in that they are important exogenous inputs

to the other forecasting submodels: residential sales, commercial

sales, and industrial sales. piE estimated t:.le following variables for

each of three EUA service areas: per capita income, population,

employment in the commercial sector, and employment in the industrial

sector. piE also provided historical and forecast data for No.2 oil,

retail natural gas, residual oil, the implicit price de"'lator for

personal consumption expenditures, and the consumer pri,e index. The

basic approach used by piE in developing these forecast; was to relate

forecasts of county level data series, which piE mainta.ns in its

regional economic database, to data series maintained by EUA for each of

its service areas. With one exception, multiple regression techniques

were developed to link the EUA data to piE national and regional data,

producing EUA-specific projections of the economic/demographic variable

for employment, total personal income, and total population. The

regional forecasting model, whic~ projected these three variables, was

developed by the National Planning Associaticn (NPA).2 The model

estimates employment and earnings by sector, personal income by source,

and total population for 183 Bureau of Economic Analysis (BEA) areas

2 piE accesses NPA's models by time-sharing
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and 3098 counties using a recursive econometric model. The model

contains 30 regression equations which are estimated using ordinary

least squares ("OLS"), for each county and BEA area. BEA area data are

adjusted to equal national level control values, which are forecast

using NPA's national forecasting model, to ensure consisteing. County

level data are also constrained to sum to the control values for the BEA

area to which they belong. Forecasts for the BEA areas are produced in

the first stage of the recursive procE'ss. The second stage produces

forecasts for county level variables.

piE used a macroeconomic input-output mode: (I/O model) to project

industrial output. The model generates forecasts of 2-digit.SIC

industrial activity at the national level, whicr. in turn were used as

explanatory variables in some of the equations [/E developed

specifically for EUA. The I/O model used by p/p is the interindustry

forecasting model, INFORUM, developed at the Un.i.versity of Maryland.

INFORUM is based upon the 1972 interindustry transactions survey and has

extensive industrial detail (e.g., 4-digit SIC data). Since the

technical I/O coeffecients have been 'nodeled as functions of input

prices, the model permits factor substitution (e.g., oil-gas

substitution). The I/O model is reco,nized as a flexible and useful

forecasting tool for its availablity 'w forecast national levels of

output and their relative disposition by industry.

The Companies are to be especially commended for adding the piE

forecasts of key economic demographic variables to their methodology.

Because these variables serve as important input parameters in other
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submodels, the value of credible projections of these variables cannot

be overstated. These efforts satisfy the Council's directive in Demand

Condition 5 from the last Decisio~ and Order.
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C. Price Forecast

In Dem~nd Condition 4 of the last Decision, the Companies were

directed to support ceJOtain judgements and assumptions regarding

appliance penetrations with a de-tailed fuel price analysis,

dis aggregated by sales class. ~!he Companies' response to that Condition

has fully satisfied the Council. The effort, and the documentation

which was provided to the Council, are most certainly worthy of

emulation by larger electric sy"tems in Massachusetts. While the

Council does not pretend that electric prices can be forecasted with any

substantial certainty, the Companies have developed and documented an

approach that constitutes a major step in dealing with this uncertainty.

The electric price forecast is a major input to the load forecasts

of the separate sales classes, and is itself dependent on the energy

(kWh) and the demand (kW) genereted from the load forecasts. Because of

this dependency the price forecest was developed in an interactive

manner using the outputs of the load forecast as inputs to the price

forecast. Other input:s to the price forecast were system demand costs,

system generation chaJ:acteristics, fuel prices and hour-by-hour load

shapes. System generation characteristics included unit capacities,

heat rates, maintenance schedules and forced outage rates. Because of

the iterative nature of the forecast process, the energy and peak

demands were first assumed judgementally in order to develop an initial

price forecast. The first-run price forecast was then used to drive the

load forecasting model along with its other required inputs to develop

peak loads and energy. These peak loads and energy projections differed

from the values originally assumed; the price forecast is then redone,
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i.e., iterated, using the new values. In a similar manner, the newly

generated prices are compared with the initial values to assess the

sensitivity of the price forecasting mechanism and also to determine

whether another iteraticn is needed. This process is repeated until the

change in the electric price forecast is minimal. Table 3 reproduces

the Companies' price fo~ecast for the Eastern Edison Division,

disaggregated into energy and demand components and by service class.
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Table 3

Eastern utilities Associates

Electric Price Forecast
Eastern Edison Electric Company

(cents/kWh)
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D. Residential Forecast and Forecast Methodology

1. Introduction

The EUA Companies' Residential forecasting Models is derived from

the resiaential power submodel in the NEPOOL/Battelle Load Forecast

3
Model. The use of this methodological framework culminates several

years of effort by the Companies to upgrade their forecasting

capability, due, in part, to the incessant urging of the Council in its

previous Decisions and Orders. The resulting forecast is for a 1.4%

average annual increase in residential energy demand through 1990.

The Companies' previous effort to forecast residential sales was

criticizej (but not rejected) in the last Decision of the Council (See 5

DOMSC 10-38, (Nov. 24, 1980)). Three conditions in that Decision
4

applied directly to the residential forecast methodology and are each

discusse0 separately, infra. In general, the Council's concerns focused

on the Ccmpanies' use of time-trend analysis which had been inadequately

supportec by largely aggregated 1970 census data. No age-cohort

demograpl,.ic data were developed, nor were household formation estimates

used. As discussed directly below, the Companies have made a

substantial and laudable commitment to improve their methodology.

2. Review of the Residential Forecasting Methodology

The Companies project residential energy sales by employing an

end-use modeling approach. Projected annual class sales are estimated

by aggregating the annual energy requirements of each specific end-use.

3 See: The NEPOOL Load Forecasting Model - An End-Use Simulation
Model for Long-Range Forecasting of New England Electric Energy
and Peak Deman~, "Overview of the NEPOOL Model" and "Part I.

Structural of the Power Module - Chap. 1, Residential Power
Submodule "Load Forecasting Task Force of the NEPOOL planning
Committee, preliminary, October, 1981.

4 Demand conditions 1, 3, and 4, which are reproduced in Appendix A.
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These are calculated by mUltiplying the total number of consuming units

for the given end-use by the average annual consumption per unit.

Internal to the model are 19 specific appliance types. The major steps

necessary to project the total residential energy demand of these

appliances begin as follows:

(1) the number of households must be calculated from demographic

data,

(2) the saturation levels of the 19 appliance types must be

estimated, partially by applying income-appliance saturation

functions, which are then applied to the number of households

to compute the total number of appliances; and

(3) annual energy use for the 19 appliances must be adjusted to

account for price elasticity, appliance efficiencies, changing

family size, income changes and appliance substitution (e.g.,

the use of microwave ovens reduce electric range use).

Figure 1 displays a flowchart of these major steps.

Demographic data from the 1970 and 1980 Censuses and exogenous

forecasts of population for each of EUA's service areas form the

starting point for calculating the number of households. Population

estimates for 1971 through 1979 were interpolated from the 1970 and 1980

Census values. The 1981 through 1990 population projects were supplied

by the Companies' consultant, the Planning Economics Group. Because

different age groups have different household formation rates, the total

population is disaggregated into distinct age-cohort groups. The 1970

age breakdown was obtained from Census data but 1980 Census figures were

not available to the Companies. "Second-best" state trends were used

from the NEPOOL model database.
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Figure 1

Eastern Utilities Associates

Estimation of the Number of Appliances in the Residential Sector

Population
Estimate

Household
Formation Ratio

No. of
Households

Income/Appliance
Saturation by
Dwelling Type

Number of
Appliances in

Ea. Income Class
and Dwelling Type

Total No. of
Appliance by Type

Distribution of
Dwelling Type

No. of Households
by Income Class

and Dwelling Type

Distribution
of Income

Source: p. II-22, 2nd Forecast
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The age-cohort group estimates are converted to household counts by

multiplying first the population in each age group by the respective

household formation rate and second, by the projected national trend on

the formation rate values, i.e.,

HH t .a, ,1

where

HH .
a,t,l

POP t' X HFR . X HFT t'a, ,1 a,t,l a, ,1

Number of households in year t and service area (EUA

division) i headed by a person in age group a;

POP t' = Number of persons in age group a, year t, and servicea, ,1

area i;

HFR t .a, ,1

HFT t .a, ,1

=

=

Household formation rate for persons in age group a,

year t, and service area i; and

Household formation trend for age group a, year t, and

service area i.

Summing over all age groups yields the total number of households for a

specific year and distribution area. After the total number of

households is determined, they are disaggregated by owner and renter

categories, and by single and multi-family dwelling categories. Again,

because of the delay in processing and publishing the results of the

1980 Census. 1970 Census data was used. The resulting distribution of

housing units by dwelling type and ownership is shown in Table 4. The

results in this table are illustrative of the importance of service area

specific demographic data, as opposed to the use of state-wide averages

and trends. For example, future expectations with respect to the

penetration of more efficient appliances and/or weatherization "efforts

are highly sensitive to dwelling ownership. Over 80% of the dwelling

units in Blackstone Valley are owner occupied, compared to less
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Table 4

Eastern Utilities Associates

Distribution of Housing Units by Dwelling Type and Ownership

Single Family Multi-Family Total

Blackstone Valley:

Owner Occupied 34.4% 47.9% 82.3%

Renter Occupied 3.1% 14.6% 17.7%

Total 37.5% 62.5% 100.0%

Brockton Division:

Owner Occupied

Renter Occupied

Total

Fall River Division:

Owner Occupied

Renter Occupied

Total

64.2%

3.9%

68.1%

33.4%

3.7%

37.1%

7.8%

24.1%

31.9%

13.2%

49.7%

62.9%

72.0%

28.0%

100.0%

46.6%

53.4%

100.0%

Source: p. 1I-19, Second Forecast
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than 50% in the Fall River division. EUA is commended for making this

long overdue enhancement to its residential methodology. When 1980

Census and Company survey data become available, the calculation of

household formation rates and trends should be promptly updated.

Estimates of personal income, distributed across households, are

used to compute the saturation levels of appliances, a most critical

procedure in end-use modeling. Total personal income in each service

area is computed from historical and exogenously projected per capita

income data and from population values. Per capita income is in real

1970 dollars and is deflated using the Consumer Price Index. Once a

service area's total personal income has been computed, the income is

distributed among 20 income classes and the four housing types.

The number of households by income clas·ses and dwelling type is

then applied to income/appliance saturation estimates by dwelling type

to derive the number of appliances in each income class and dwelling

type. Using regression techniques, appliance saturations as a function

of personal income were estimated for clothes washers, clothes dryers,

dishwashers, freezers, room air conditions, central air conditions, and

1
. 5

e ectrlc ranges. Each saturation is then applied to the number of

households by dwelling type and by income class. Summing overall incone

groups and dwelling types generates the total number of appliances in

use. Knowing average use per appliance and adjusting for price

elasticity, a credible estimate for total energy demanded by the sector,

5 water heater and space heating types are calculated from billing
records.
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in kWh, is achieved. 6 Figure 1 outlines, diagramatica1ly, the major

steps for calculating the number of appliances. Figure 2 works through

in greater detail the major steps used by the Company to project

aggregate energy use of a single appliance, the electric clothes dryer.

Cross-referencing Figure 2 with Table 4, it is clear that the saturation

of clothes dryers is greater in areas where single-family, owner

occupied dwellings predominate relative to multi-family, renter-occupied

housing, supporting the common assumption that the penetration of many

major appliances is highly correlated to income.

The conceptual framework of the companies' new end-use residential

forecast methodology is an important enhancement to the overall forecast

filing. The Council finds that the use of an end-use approach is more

appropriate for EUA's relatively small service areas than would a

7
long-run econometric approach. However, the Council is mindful of the

fact that even the best and most appropriate methodology is worthless if

6 Theoretically, adjustments should also be made for technical change
(e.g., new appliances), structural change (e.g., new tax laws),
cross-elasticity (e.g., a change in the price of a competitive
energy form such as natural gas), and miscellaneous behavioral
changes (e.g., conservation ethic). None of these adjustments can
be easily derived empirically and must, at best, be adjusted
judgementally based in large part on the expected "evolution" of
federal and state regulatory policies. Besides adjustments for
short and long-run price elasticity, the Con~any made additional
adjustments for expected trends in appliance efficiencies, family
size, and household income. These adjustments have satisfac­
tora11y addressed the Council's concerns in Demand condition 4 in
the Council's last Decision (See 5 DOMSC 10-31, at 37, (Nov. 24,
1980)) •

7 Econometric forecasting models, which rely on multiple regression
techniques, are driven by past economic phenomena. In attempts to
model small service areas, forecasts can be severely distorted by
one-time events such as the short-term shutdown of a large factory,
the construction of a major housing project, shopping mall or
industrial park, or even a major fire. In larger service areas the
impacts of such events are neutralized by the shear size and
economic diversity of the region.
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Figure 2

Eastern utilities Associates

Estimating the Number of Clothes Dryers
and Aggregate Projected Energy Usage

A. Appliance Saturation Functions: Clothes Dryers

(1) Owner Occupied Housing Units
2

a. Blackstone 99.4 + 15.4 X LN (I) (R
2
=0.80)

b. Brockton - 136.7 + 20.5 X LN(I) (R
2
=0.83)

c. Fall River - 122.0 + 18.2 X LN(I) (H =0.85)
(2 ) Renter Occupied Housing Units

2a. Blackstone 62.9 + 8.85 X LN(I) (1:
2
=0.49)

b. Brockton 71.5 + 9.87 X LN (I) (P.
2

=0.70)
c. Fall River 25.9 + .4.10 X LN (I) (F =0.58)

B. Appliance Saturation Summary: Clothes Dryers

1980 1985 1990
(1) Blackstone 28.58% 29.38% 30.82%
(2) Brockton 41.03 41.63 43.19
(3) Fall River 21. 74 22.14 23.16

C. Appliance Elasticity Coefficients: Clothes Dryers

(1) Short-term: -0.5
(2) Long-Term: -1.0

D. Appliance Efficiency Savings: Clothes Dryer

(1 ) 1980 Energy Reduction 16%
( 2) Total Standard Reduction 25%
(3) Year of Fall Implementation* 2000

E. Appliance Average Use Summary (kWh)

1980 1985 1990
(1) Blackstone 859 657 682
( 2) Brockton 880 681 722
(3) Fall River 815 657 700

F. Residential Energy Forecast (MWH)**: Clothes Dryer Only

1980 1985 1990
(1) Blackstone 18,420 15,060 17,010
(2 ) Brockton 35,410 31,570 38,460
(3 ) Fall River 9,630 8,500 10,070

*
**

Based on assumed life of appliance
Adjustments to average usage include price elasticity adjustments,
appliance efficiency trends, and adjustments due to family size and
household income.
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inadequately supported with the requisite, service area specific data.

In this regard, the Council is particularly pleased with the Companies'

commitment to diminish its reliance on NEPOOL residsntial data (e.g.,

state-wide estimates) by commencing an appliance saturation survey.8

(Response to Question 1, Second Set of Staff Information :,equests,

April 23, 1982).

The EUA Companies thus join the ranks of the other major electric

systems operating in Massachusetts that have sponsored a Olervice area

9
survey. These surveys, which should be periodically repC'rted, are

important for establishing both base use and trends in owpership and

usage of household appliances. End-use modeling efforts ere especially'

data intensive and service area forecasts from end-use morels must be

based on an accurate service area database. In the Council's last Deci-

sion and Order, the Companies were directed to advise the Council on its

10
progress in implementing a service area appliance saturation survey.

The Council finds that the condition has been fully compl~ed with.
ll

In summary, the council finds that the EUA Companies' Residential

Energy Forecast methodology has advanced significantly in both sophisti-

cation and credibility. The Council anxiously awaits the integration of

the new survey data, supplemented .'ith 1980 cen:ms data, with the new

8 Response to Question 1, Second Set of Staff Information Requests,
April 23, 1982.

9 The other systems are: Northeast utilities (Western Massachusetts
Electric), NEES (Massachusetts Electric), Boston Edison, ~lEC, and
COM/Electric.

10 Demand Condition 3, 5 DOMSC 10, at 37.
11 Most of the concerns expressed in Demand condition 1 in the last

Decision (relating to trend analysis) have been made moot by the
change in methodology; the remaining concerns have been satisfied
and adequately documented.
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methodology.

E. Commercial Forecast and Forecasting Hethodology

As with the Residential forecasting methodology, the Companies used

the commercial power submodel from the NEPOOL/Battelle Model to project

electric energy requirements of the commercial class. This resulted in

a projected annual increase in commercial demand of 2.44% through 1990.

Previously, the Companies had used multiple regression analysis where

the projected number of commercial custoners and their average usage

were separately estimated. The two valu.,s were multiplied together to

calculate projected annual commercial sales. The number of commercial

customers was assumed to be a function of populati'm and household size.

Average usage was assumed to be a function of population and the ratio

of residential to commercial customers. Usage was subsequently adjusted

for conservation, judgementally.

In the new methodology, energy consumption in the commercial sector

is assumed to be a function of the level of econoffiic activity in EUA's

three service areas. In the model itself, economic activity is measured

directly by projected commercial emploYTI:ent in the service areas and by

an estimate of energy intensiveness (kWh per employee). The product of

these values is then adjusteu by price elasticity and non-price related

conservation assumptions. This proceduIe is summarized as follows:

EC= EMP X CPE X PEAF X CONS

where

EC

CPE

EMP

PEAF

annual commercial energy consumption

energy consumption per employee

commercial employment

price elasticity adjustments factor, and
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non-price related conservation factor.

Commercial employment projections were done by EUA's consultant,

the Planning Economics Group. Emplovrnent was estimated separately for

each service area using multiple regression techniques. Employment was

assumed to be a function county-level employment in selected commercial

sector industries. Employment in the seci:0r is then linked to the

national economy using real GNP.

Energy intensiveness (CPE) "as also estimated using regression

techniques, using historical employment anj energy sales, adjusted with

"commercial elasticity aging factors "from the NEPOOL/Battelle Model.

These aging factors effectively lag price changes over some period of

time, the assumption being that commercial entities cannot react

instantaneously to price changes.

The price elasticity adjustments fact0rs (PEAF) were calculated

from projected price levels (from the Pries Forecast), short and

long-run elasticity estimates, and a time-trend variable. The Non­

price related conservation factcrs (CONS) were judgementally estimated

by assuming 20% conservation by 1990, a conservation conversion factor

was applied to the energy intensiveness variable to reflect this. Thus,

the variable CONS has a value of 0.99 in 1981, 0.93 in 1985, and 0.80 in

1990.

Overall, the Council commends this new methodology because (1) it

improves upon the earlier effort by using more service areas specific

data, (2) the variables are internally consistent among themselves and

with other parts of the EUA forecast, and (3) the model is theoretically

plausible and appropriate to the Companies service areas and resources.
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The Companies are urged to expand the commercial customer database with

more end-use specific information (perhaps for selected major commercial

loads) and to compare their forecasts and forecasting assumptions with

neighboring service areas (e.g., COMM/Electric, Narragansett Electric,

and Boston Edison) .
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F. Industrial Forecast and Forecasting Methodology

As ~n the residential and commercial sectors, EVA utilized the

NEPOOL/Batelle model's industrial power submodel in its forecast of

industrial class electric energy requirements. Growth in industrial

demand was forecast at .08', per annum. In past forecasts, the Company

had used a simplistic method based on composite growth rates derived

from historical (:ata and customer interviews. That method was found

unsatisfactory ir, EFSC 79-33, where the Council stated, "The current

industrial forecast relies to a greater degree on unexplained judgement

than any other part of the Companies' forecast impinging on the

reliability and appropriateness of the method". The Decision further

stated that, "the Council I"'ust find that EVA has failed to present an

adequate theoretical basis for its industrial forecast."

In the current filing, EVA calculates estimated annual energy

consumption per employee, cisaggregated by two digit SIc
12

, and

multiplies those figures by estimated number of employees by SIC. The

Companies describe the equation as follows:

EI . , = EMPt . .* ACt . ,
t,~,:J ,1,J ,J.,J

Where

EI . , = Annual energy consumption in industrial SIC., year t
t,l,:! J

and service area i,

EMP year and service area
t,i,j= Employment in industrial SICj'

i, and

ACt' . = Annual energy consumption per employee in SIC" year
,1,J J

t and service area i.

12 As only five years of SIC specific data was available for the Fall
River service territory, Fall River's industrial class was not
disaggregated.
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The kWh/e~ployee variable is adjusted for price elasticity by the same

method used in the commercial sector, described supra at 22. Electric

prices were converted into real terms using the implicit Price Deflator

for manufacturing supplied by the us Department of Commerce, Bureau of

Economic Analysis. EUA estimated Price Deflater values for 1980-1990 by

observing the Price Deflater rate of change versus the Consumer Price

Index rat" of change and applying the difference to historical figures.

Ener,~y intensi7eness was also forecast in the same way as in the

commercial submodel, using the NEPOOL/Batelle "industrial elasticity

aging factors".

A further adju~tment was made in Blackstone's SIC 30 to account for

a large hydroelectr;c generator.

The industrial sector is typically difficult to model due to its

high volunerability to economic fluctation. Macroeconomic factors were

taken into account ~n the employment forecasts generated for EUA by its

consultan':, PlanniniJ Economics.

Plan'ling Economics utilized 19 equations, using region specific and

national)utput measures, to forecast employment by industry and service

territory. County specific data was used as a proxy for the individual

service territories to identify and forecast regional economic activity.

The Council applauds the tremendous amount of progress that the

Company hits made in the past year. The use of SIC specific data and the

sophistication of the methodology used to generate the employment

regression equations are welcome additions. The Company is commended

and encouraged to continue its model development.
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G. Peak Load Forecast

The Companies' methodology for projecting peak load demands is the

same approach most typically used in the industry: the individual

annual net energy projections are divided by the product of the expected

13annual load factor and the number of hours in the year. This results

in an aver8.ge annual load increase of .73%. Two important adjustments

acce made du.ring the calculations. First, an adjustment is made for

s"all power producers, particularly, low head hydro, and second, as a

form of load management, the Companies assume that all currently

uncontrolled electric water heaters will be controlled by 1987.

Beginning in 1982, current and projected numbers of controlled electric

water heate1·,s will have their time clocks reset twice annually so as to

14
further reduce seasona 1 peaks. The Companies believe that because

their peak "xposure exists over a relatively long period of time (at

least 5 hou:es), load management options are constrained to appliances

with storag= capability. These are presently limited to electric water

heaters. The Companies are urged to continue researching and evaluating

innovative approaches to controlling future peak demands. As discussed

in the supply-side review, infra., the Companies future planning needs

may require such efforts.

13 The "load factor" is the ratio of the average load during a
specified period to the maximum load occurring during the period.

14 In aggregate, the peak load reduction due to water heater controls
is expected to increase from 0.7 MW in the summer of 1981 to 29.3
MW during the summer of 1990.



-220-

H. Conclusions: Demand - Side Review

Overall, the EUA Companies are highly commended for committing the

resources for the development of its current forecasting methodology.

The various components are conceptually sound, appropriate to the

Com?anies' current forecasting needs, and sufficiently flexible to give

the Companies a valuable planning tool for many years to come. As per

d .. d . 15 thour recent eClSlon an order to the Boston Edlson Company we urge e

EUA Companies to now focus on improving the quality of data that support

the methodology. In this regard the Companies on-going commitment to

collect service-area end-use data is especially noted and further,

encouraged. The Council is also mindful of the now chronic delays in

the dissemination of the 1980 U.S. Census data, particularly

dis&ggregated. household information by towns. The Council hopes that

thi, data will be forthcoming and rapidly applied to the companies'

methodology.

The forecasted average annual growth figures - 1.4% for

resJdential, 2.44% for commercial, .08% for industrial, and .73% for

pea~ load - are based on reasonable statistical assumptions and accurate

historical data.

The EUA Companies' forecasts and forecasting methodology are hereby

APPROVED.

15. 7 DOMSC 93
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IV. Supply Analysis

A. Introduction

All of the electric generating capacity in the EUA system is owned

or contracted for by the Montaup Electric Company, a wholly-owned

subsidiary of the Eastern Edison Company. The Companies, through

Montaup presently own or have contracted for 848 MYI of generating

capacity and project to own or have contracted for 937 MW of capacity at

the terminus of the forecast period. 16 The Companies forecast that they

will have sufficient capacity available to them to meet peak demand

throughout the forecast period and meet NEPOOL reserve requirements.
17

However the Companies make certain assumptions about on-line dates of

nuclear units presently under construction, existing oil-fired units

which mayor may not be converted to coal and the proposed sale of 23 MW

of its share of the Millstone 3 nuclear unit which will affect this

forecast. The Company forecasts a tentative reduction in existing peak

load due to a proposed electric water heater load control system in

response to supply Condition No. I of the Council's Decision and Order

on the Companies last filing.
18

Lastly the Companies respond to the

Council's second supply Condition in that order
19

by stating their

support for the promotion of renewable resources and co-generation, and

forecast certain energy or capacity additions from these sources through

1990. Each of these issues will be discussed in turn.

16 See Table A
17 Forecast Table E-17
18 5 DOMSC 10, 38, EFSC 79-33, Nov. 24, 1980.
19 id.
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B. Forecasted Nuclear Additions

1. Seabrook 1 and 2

The Companies state that the in-service dates for the Seabrook

Units, of which the Companies own 2.9% or 67 MW total in both units,

reflect the Companies judgements and not that of the projects lead

participant, Public Service Company of Ne., Hampshire ("PSNH"). The

Companies estimate Seabrook Unit No. 1 will be in-service during the

winter of 1984-1985, six to twelve months later than the PSNH estimate.

They project that Unit No. 2 will corne on-line during the winter of

1987-88, twelve to eighteen months later than the most pessimistic PSNH

20
forecast. The issue of the on-line dates of these units has troubled

the Council in the past and we have required other companies to prepare

contingency plans if a variation of the on-line dates would affect their

ability to meet their capability responsibility.21

On July 16th, 1982, the Public Utilities Commission of New

Hampshire effectively defe~red the the construction of Seabrook No. 2

. d f' . 1 22
~n e ~n~te y . While PSNH has appealed this ruling, there is, at

this time, doubt that Unit No.2 will be on-line during the forecast

period and therefore, we will consider the Companies forecast without

the addition of 34 MW of capacity in the power year

20 See PSNH forecast of Electric Needs and Requirements filed with the
Council for informational purposes.

21 See: In Re Fitchburg Electric Co. 7 DOMSC , EFSC No. 81-11
(1982), In Re NEES 7 DOMSC , EFSC No. 81-17 (1982).

22 The New Hampshire P.U.C. ordered PSNH to suspend investment in
Unit No. 2 until such time as PSNH could make such investments
without jeopardizing its financial viability. See: NHPUC Docket
No: DF 82-141, pp. 26-38 (1982). Second Supplemental Order No. 15,
760, p. 2 (1982).
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1987_88.
23

(See Tables I-A and B). This results in a 1 MW shortfall in

the system's reserve margin, as established by NEPOOL. Though this may

appear to be a relatively insignificant matter, the Companies will be

required in their next forecast to insure that all NEPOOL reliability

standards are fully met, taking into account potential delays in new

units coming on line.

The NHPUC's order is likely to increase the investment of PSNH in

unit No. 1 and, thus enhance the possibility that construction on that

unit will be completed as forecast by EUA, if not sooner. We will thus

accept the Companies' tentative in-service date for Seabrook I of power

24
year 1984-85.

23 We note that ~EC, the second largest owner of the Seabrook Unit
and NEES, the fourth largest, projected that Unit No. 2 would be
in-service during power year 1987-88 and 1988-89 respectively. DF
82-141 p. 26-27; In Re New England Electric Co. 7 DOMSC ' EFSC
No. 81-17 (1982). These projections were made prior to the N.H.
P.U.C.'s recent decision which will defer construction on the unit
to a later date.

The Council's concern was again shown to be justified by the
report of the N.H.P.U.C. staff to the Commission in Docket 81-312
Investigation into Supply and Demand, August 16, 1982. The P.U.C.
staff reported that projected on-line dates for Seabrook Unit No. 1
by P.S.N.H were unrealistic as were the Company's projections on
decommissioning and contruction costs.

24 The Council is concerned however that the owners of Seabrook may
have difficulty obtain an operating license for the plant due to
the lack of an adequate evacuation plan for the Hampton/Salisbury
beach areas. See 10 CFR parts 50.34, 50.54, 50.57(a) (3) and ~ppen­

dix "D". The Council is also concerned in light of the fact that
much of the recent construction delay has been due to labor dis­
putes. DF 81-141, p. 32. The contract for the iron workers
at the plant expires this year, while those for carpenters and
pipefitters expire in 1983. All three unions struck the plant
during the 1979-81 time frame. Transcript DF 82-63 (N.H.P.U.C.)
Vol. 5, pp. 72-78; DF 81-141, p. 32. The P.S.N.H. construction
schedule makes no allowance for strikes. id. pp. 31-33.

This fact further supports the unlikelihood that unit 2 will
be in-service during the forecast period. If Unit 1 were to come
on line as scheduled (a projection the N.H.P.U.C. is skeptical of.
DF 82-141, p. 33) the resultant two year deferral of Unit No.2
would make it possible to have that unit in-service by power year
1990-91. Given the history of this project, we feel caution is the
preferred course~
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1987_88.
23

(See Tables I-A and B). This results in a 1 MW shortfall in

the system's reserve margin, as established by NEPOOL. Though this may

appear to be a relatively insignificant matter, the Companies will be

required in their next forecast to insure that all NEPOOL reliability

standards are fully met, taking into account potential delays in new

units coming on line.

The NHPUC's order is likely to increase the investment of PSNH in

unit No.1 and, thus enhance the possibility that construction on that

unit will be completed as forecast by EUA,~ if not sooner. We will thus

accept the Companies' tentative in-service date for Seabrook I of power

24
year 1984-85.

23 We note that ~EC, the second largest owner of the Seabrook Unit
and NEES, the fourth largest, projected that Unit No.2 would be
in-service during power year 1987-88 and 1988-89 respectively. DF
82-141 p. 26-27, In Re New England Electric Co. 7 DOMSC ,EFSC
No. 81-17 (1982). These projections were made prior to the N.H.
P.U.C.'s recent decision which will defer construction on the unit
to a later date.

The Council's concern was again shown to be justified by the
report of the N.H.P.U.C. staff to the Commission in Docket 81-312
Investigation into Supply and Demand, August 16, 1982. The P.U.C.
staff reported that projected on-line dates for Seabrook unit No. 1
by P.S.N.H were unrealistic as were the Company's projections on
decommissioning and contruction costs.

24 The Council is concerned however that the owners of Seabrook may
have difficulty obtain an operating license for the plant due to
the lack of an adequate evacuation plan for the Hampton/Salisbury
beach areas. See 10 CFR parts 50.34, 50.54, 50.57(a) (3) and Appen­
dix "D". The Council is also concerned in light of the fact that
much of the recent construction delay has been due to labor dis­
putes. DF 81-141, p. 32. The contract for the iron workers
at the plant expires this year, while those for carpenters and
pipefitters expire in 1983. All three unions struck the plant
during the 1979-81 time frame. Transcript DF 82-63 (N.H.P.U.C.)
Vol. 5, pp. 72-78; DF 81-141, p. 32. The P.S.N.H. construction
schedule makes no allowance for strikes. id. pp. 31-33.

This fact further supports the unlikelihood that unit 2 will
be in-service during the forecast period. If Unit 1 were to corne
on line as scheduled (a projection the N.H.P.U.C. is skeptical of.
DF 82-141, p. 33) the resultant two year deferral of unit No.2
would make it possible to have that unit in-service by power year
1990-91. Given the history of this project, we feel caution is the
preferred course.



Table A---
(Part 1)

Eastern Utilities Associates

System Load and Capability by Power Year
(Megawatts)

Fuel
Type (1) 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89 1989/90

,PABILITY
:omerset Steam ........... F 198 198 198 193(3) 193 193 193 193 193 192
:omerset Jets ...... F 48 48 48 48 48 48 48 48 48 48
:ana1 No.2 ........ F 292 292 292 292 292 292 292 292 292 292-- -- -- -- -- -- --

Subtotal ..•••..•.• 538 538 538 533 533 533 533 533 533 533

lINT OWNERSHIP
lass .. yankee ................ N 7 7 7 7 7 7 7 7 7 7
:onn. yankee ............ N 26 26 26 26 26 26 26 26 26 26
laine yankee ........ N 29 29 29 29 29 29 29 29 29 29
fermant yankee ............ N 12 12 12 12 12 12 12 12 12 12
lyman No.4 •...•.... F 12 12 12 12 12 12 12 12 12 12
;eabrook No. 1 and 2 N -- -- -- -- 33 33 33 67 67 67
lillstone No.3 ....• N -- -- -- -- -- 46 46 46 46 46
'i1grim No.2 ....•.• N

-

Subtotal .•..••.... 86 86 86 86 119 165 165 199 199 199

JRCHASES
:ana1 No.1 ......... F 142 142 142 142 142 142 142 142 142 142
'i1grim No. 1. ...... N 74 74 74 74 74 74 74 74 74 74
:leary No.9 .....•.• F 80 75 70 64 56
:olson Cove ......... F 7 7 7 7 7-- -- -- -- -

Subtotal .•....•... 303 298 293 287 279 216 216 216 216 216



Table A----
(Part 2)

Eastern Utilities Associates

System Load and Capability.by Power Year
(Megawatts)

Fuel
Type (1) 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89 1989,

SALES
Newport .....•...•.• 15 10 10 10 10 10 10 10 10 11
Pascoag ...••••..... 2 3 3 3 3 3 1 1 1
Middleboro ......... 7 4 4 4 4 4
Braintree .......... 35 30 30 30 30
Taunton ....................... 20 20 10 10- - -

Subtotal ......... 79 67 57 57 47 17 11 11 11 1

Total EUA System Capa-
bility ..•......... 848 855 860 849 884 897 903 937 937 93·

EUA Capability Responsi-
bility in NEPOOL ... 824 788 798 807 841 859 859 875 887 90·

Excess (Deficit) in
NEPOOL (2) ••........ ·24 67 62 42 43 38 44 62 50 3

EUA System Load••... 693 668 676 684 707 710 710 723 733 74·
EUA System Reserve % 22 28 27 24.1 25 26.3 27.2 30 29 2
Nuclear Resources %
of Load ............ 20 21 20 20 24 32 32 36 36 3

EUA Estimated NEPOOL
Reserve Requirement-% 19 18 18 18 19 21 21 21 21 2

NOTES:
(1 ) F=Fossil; N=Nucl~ar

(2 ) Shortages to be made up by short-term purchases
(3) De-rating due to conversion to coal.



Table A-I
(Part 1)

EXISTING FORECAST REVISED WITHOUT SEABROOK 2

Eastern Utilities Associates

System Load and Capability by Power Year
(Megawatts)

Fuel
Type (1) 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89 1989

CAPABILITY
Somerset Steam...... F 198 198 198 193(3) 193 193 193 193 193 19
Somerset Jets ...... F 48 48 48 48 48 48 48 48 48 4
Canal No.2 .•...... F 292 292 292 292 292 292 292 292 292 29-- - -- -- -- -- -- -- -- -

Subtotal. ......... 538 538 538 533 533 533 533 533 533 53

JOINT OWNERSHIP
Mass. yankee ........ N 7 7 7 7 7 7 7 7 7
Conn. yankee ........ N 26 26 26 26 26 26 26 26 26 2
Maine yankee ........ N 29 29 29 29 29 29 29 29 29 2
Vermont yankee ...... N 12 12 12 12 12 12 12 12 12 1
Wyman No.4 ......... F 12 12 12 12 12 12 12 12 12 1
Seabrook No.1 .••.•. N -- -- -- -- 33 33 33 33 33 3
Millstone No.3 ....• N -- -- -- -- -- 46 46 46 46 4
Pilgrim No.2 ...••.. N

Subtotal .......... 86 86 86 86 119 165 165 165 165 16

PURCHASES
Canal No. 1. ........ F 142 142 142 142 142 142 142 142 142 14
Pilgrim No.1 ...•..• N 74 74 74 74 74 74 74 74 74 7
Cleary No.9 ........ F 80 75 70 64 56
Colson Cove ......... F 7 7 7 7 7-- -- -- -- -

Subtotal. ......... 303 298 293 287 279 216 216 216 216 21



Table A-I
(Part 2)

EXISTING FORECAST REVISED WITHOUT SEABROOK 2

Eastern utilities Associates

System Load and Capability by Power Year
(Megawatts)

Fuel
Type (1) 1980/81

SALES
Newport. . . . . . . . . . . . 15
Pascoag............ 2
Middleboro. . . . . . . . . . 7
Braintree.......... 35
Taunton............ 20

Subtotal. . . . . . . . . 79

Total EUA System Capa-
bility............ 848

EUA Capability Responsi-
bility in NEPOOL... 824

Excess (Deficit) in
NEPOOL(2).......... 24

EUA System Load..... 693
EUA System Reserve % 22
Nuclear Resources %
of Load............ 20

EUA Estimated NEPOOL
Reserve Requirement-% 19

1981/82

10
3
4

30
20

67

855

788

67
668

28

21

18

1982/83

10
3
4

30
10

57

860

798

62
676

27

~o

18

1983/84

10
3
4

30
10

57

849

807

42
684

24.1

20

18

1984/85

10
3
4

30

47

884

841

43
707

25

:!:4

19

1985/86

10
3
4

17

897

859

38
710

26.3

3~

21

1986/87

10
1

11

903

859

44
710

27.2

32

21

1987/88

10
1

11

903

875

28
723

24.9

31

21

1988/89

10
1

11

903

887

16
733

23.2

31

21

1989/

10
1

11

903

904

(1
747

2C

3C

21

NOTES:
(1) F~Fossil; N~Nuclear

(2) Shortages to be made up by short-term purchases
(3) De-rating due to conversion to coal.



Table B

EVA System Reserve (summer)

As forecast

MW

%

Without Seabrook 2
and Pilgrim 2

MW
%

Projected NEPOOL
Reserve

%

1988

180

24.9

180
24.9

21

1989

170

23.2

170
23.2

21

1990

190

25.4

156
20.9

21

* Calculated from Forecast table E-17 and EcA Ex-1, Forecast p. 11-46.
Also see Table A and A-l supra.
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2. Millstone-Unit NO.3

The Council has recently approved the forecast of the Northeast

Utilities Companies ("NU") which included an in-service date of power

year 1986-87 for Millstone Unit 3. E.U.A. has adopted the N.U.

projections in this regard and they ere thus acceptable to the Council.

Of concern to the Council was the Companies' proposed sale of 2.0% or 23

~lW of this unit in light of the discussion of Seabrook Unit 2, supra and

the cancellation of the Pilgrim II unit by Boston Edison, in which the

Companies had a 2.15% ownership inter,:st (25 ~). The companies have

recently amended their forecast and chosen not to sell their share of

Millstone 3.

The Companies forecast to own or have contracted for 261 MW of

nuclear capacity by 1990. This represents 28.9% of their peak load

requirements. 25 Without the addition of Seabrook Unit 2 this falls to

227 ~ or 25.1% of their peak load requirements. The Companies'

reliance on seven nuclear units (including Seabrook 2) in relatively

small blocks of power improves system reliability.

C. Coal Conversions

The Companies have prepared a Draft Environmental Impact Report for

the Secretary of Environmental Affairs on the conversion of their

Somerset units 5 and 6 to coal. These units represent 198 MW of

capacity presently but would be de-rated to 193 under the proposed

. 26
convers~ona The cost of the proposed conversion is $56,000,000

27
or

25 EVA Ex-I, supra.
26 The conversion will substantially extend the economic life of the

plant.
27 E.N.F. No.: 4339; February 11, 1982
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approximately $301/Kw. This compares to projected costs of $1956/Kw for

the Seabrook Units 1 and 228 and $2261/kw29 for Millstone 3. The con-

version, which could be completed by the summer of 1984, would reduce

the companies dependence on oil on peak by approximately 27.1% in 1984

and 24.8% in 1990. The Council encourages the Companies to pursue this

cost-effective oil-backout conversion within the appropriate

environmental guidelines set forth by state, local and federal

. 30
agenc~es.

D. Load Management

In response to the Council Decision and Order in EFSC 79_33,31 the

Companies propose to institute a program of load management which will

initially focus on electric wcter heaters. The Companies made the

assumption, for forecast purpcses, that all electric water heaters would

be controlled by 1987. The Ccmpany did not specify the means by which

this would be achieved. The companies stated that the feasibility of

such conversions, the load management effects and the mechanism required

are currently under review by a Company task force. The Council

encourages this effort and expects to have the results detailed in the

next filing by the Companies.

E. Renewable:, and Co-Generation

In its last consideration of the Companies forecast, the Council

28 This analysis predated the N.H.P.U.C. latest order deferring Unit 2
which will substantially raise the long term cost. DF 82-141,
p. 38, See: Dissenting opinion of Comm. McQuade, DF 81-312,
Technical Paper G.

29 In Re Northeast Utilities, 8 DOMSC __ ' EFSC NO. 82-17 (1982) p. 72.
Recent published reports show the costs even higher.

30 Unfortunately, the conversion to coal of CornmElectric's Canal Unit
1, in which EUA has a 142 MW entitlement, does not appear likely.
EUA Ex. "Ill.

31 5 DOMSC 10, 38 (1980)
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conditioned the decision to the effect that:

"2. The Council also encourages EUA to pursue
actively and support the promotion of renewable
energy resources and cogeneration in Massachu­
setts. The next EUA filing should address this
point. "

5 DOMSC, 10, 38 (1980)

The Companies response to this point is:

"Ig) •.. EUA supports such endeavors and includes
them in its forecast, when known II

Additionally, th." Companies claim to be actively involved in the

promotion of low head hydro electric energy. As evidence of this the

Companies contracted .'ith one source for 3,100 MWH/yr. in 1981 and

anticipate a total of 23,900 MWH/yr. of hydroelectric energy by 1983

(See Table C). This I'ursuit of hydroelectric resources is commendable.

However, the Companief must not stop here, but should analyze the entire

ambit of renewable re,ources and cogeneration for additional energy.

other utilities in th~ Commonwealth have undertaken substantial and

aggressive :orograms to back out oil through the use of cogeneration,

32
renewable r,,=sources, and conservation programs. The Council

understands that EUA is not nearly as large as some of these utilities,

nor does it have their resourceSi however, private companies smaller

than EUA ha·,e also been aggressive and successful in pursuit of such

It
. 33

a ernat~ve~3.

32 See: New England Electric's "NEESPLAN", Northeast utilities'
"Programs for the 1980s and 1990s", which have received EFSC and
DPU endorsement in part; and the DPU allowance of a $5,000,000
bond.
issue by MMWEC for development of cogeneration and renewable
resources by municipal light boards. (See: DPU 20248) .

33 We note for example, Nantucket Electric's promotion of wind power
and Fitchburg Electric's pursuit of hydro capacity.
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TABLE C

EVA HYDROELECTRIC PLAN
NEPOOL ADVERSE

Hydro Site Annual Deliveries In-Service Capacity Rating
Designation to BVE* - Mwh Date MW

Current Source

Tupperware 3,100 1981 -0-

Prospective Pt.rchases

Blackstone Fall. 3,800 1982 -0-

Roosevelt Hydro 3,800 1982 -0-

Woonsocket Hycro 7,000 1982 -0-

Prospective Ccmpany-
Owned Facility __

Blackstone St~tion No. 2 6,200
(* Plackstone Valley Electric Company)

1983 -0-
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The Companies service territory contains a substantial industrial

base and numerous additional potential hydroelectric sites which have

been identified by government agencies. 34 In addition, the cost of cer-

tain of the conservation initiatives which have been undertaken by Mass.

Electric Co., Western Mass. Electric Co., Commonwealth Electric and

other companies have been allowed as a valid cost of service by the DPU

(see DPU No. 800 and 957) .

The Council is fully cognizant of the fact that the cancellation of

Pilgrim Unit No. 2 and the indefinite deferral of Seabrook Unit No. 2

did no': become realities until well after the Companies 1981 filing with

the Co'mcil. However, as stated in EFSC 79-33, "The Commonwealth and

the Na·:ion' s energy problems are complex and cannot be assumed to be

resolw,d simply by purchasing available nuclear capacity from New

h
,,35

Hamps .re.

Iil light of the circumstances transpired from the March 31, 1981

filing, it has become imperative that the Companies pursue alternatives

such a.; renewables, cogeneration and load management. The Council fully

expects, and so conditions this Decision, that the Companies will deve-

lop a unified long-range supply plan which shall set forth the Companies

plans for filling the potential Seabrook 2 gap, discuss oil backout

strategies, and vigorously explore all conservation and alternative

supply options available to the Companies. Consideration of cogenera-

tion and renewable resource potential shall not be limited to that which

is available within the bounds of the Companies' service territory. The

34 See: Hydropower Sites of the United States. Developed and
Undeveloped, F.E.R.C., (1981) 1 Potential for Hydropower Development
at Existing Dams in New England, N.E.R.B.C. (1980).

35 5 DOMSC 10,34.
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Council expects the Company to further expand its commendable pursuit of

low head hydro electric energy and to avail itself of the advice and

expertise at the Massachusetts Executive Office of Energy Resources, and

to cooperate fully with that agency.

F. Conclusions: Supply Plan

If the three nuclear units under construction come on line as

forecast, EUA will have more than sufficient capacity to meet all of its

responsibilities under NEPOOL and satisfy the Council's mandate to

ensure a reliable supply of energy. Even assuming the indefinite delay

or cancellation of the second Seabrook nuclear unit, the Companies will

be able to meet projected peak load throughout the forecast period with

only a small (1 MW) shortfall in 1990 reserve margin. The Companies'

anticipated generation mix in the first year of the forecast period is:

Capacity (%)

Energy (%)

Oil/Gas

84.1

74.3

Nuclear

15.9

25.7

Coal

0.0

0.0

Other

0.0

0.0

The forecast generation mix in the last year of the forecast

period, however, is:

Capacity(%)

Energy(%)

Oil/Gas

54.0

36

Nuclear

24.8

34.8
36

Coal

21.0

28.6

Other (Hydro)

0.6

The Council is pleased, both with the balanced capacity mix pro-

jected for the latter half of the forecast period and the Companies'

pursuit of low-head hydro electric energy. The Council is, however,

36 We note that the Companies use NEPOOL capacity factors for projec­
ting the availability of energy from the regions nuclear units.
These capacity factors have historically been too optimistic and,
thus, we anticipate the nuclear contribution to the energy mix will
be slightly lower than projected. See EUA Ex. "L"; the 1982
filing of NEES, Part II, p. 17; 1981 BECo filing, Vol. III, p. I-I.
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concerned that E.U.A. has not yet submitted to the Council a comprehen-

sive plan for developing other renewable and local resources such as

solar, co-generation, wind and conservation financing. This concern

serves as the basis for the Condition of this Decision.

V. DECISION AND ORDER

The Council hereby conditionally APPROVES the Second Long-Range

Forecast of the companies and hereby ORDERS:

1. That the Companies meet with representatives of the Council and the

Executive Office of Energy Resources within sixty days of the

receipt of this ORDER and work with those agencies with due

dilligence to back out the use of oil and other expensive sources

of energy through economically and environmentally acceptable

acquisition of energy produced from cogeneration, renewable

resources, conservation and coal conversion.

2. That the Companies file with the Council the construction progress

reports, in their entirety, concerning the Seabrook Nuclear Power

Project promptly upon receipt of such reports. The Companies are

required to insure in their next forecast that all NEPOOL

reliability standards are fully met, taking into account potential

delays in new units coming on

Paul T. Gilr
Hearings Officer

On the Decision:
John Hughes, Chief Economist
Margaret A. Keane, Senior Economist
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This Decision was approved by a unanimous vote of the Energy
Facilities Siting Council on September 29th, 1982.

Voting in the affirmative: 11argaret N. St. Clair,Esq. Secretary of
Energy Resources; Bernice McIntire, Esq., designee of the Secretary of
Environmental Affairs; Noel Simpson, designee of the Secretary of
Economic Affairs; Richard Pierce, designee of the Secretary of
Consumer Affairs; Harit Majmudar, Public Member, Electricity; Richard
A. Croteau, Public Member, Labor; Thomas J. Crowley, Public Member,
Engineering; and George S. Wislocki, Public Member, Environment.

Ineligible to vote: Charles Corkin, Esq., Public Member, Oil;
Dennis J. Brennan, Esq, Public Member, Gas.

/s/
Margaret N. St. Clair, Esq.
Chairperson

~dated this V day of October, 1982.
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COMMO~\VEALTH OF MASSACHUSETTS
Energy Facilities Siting Council

In the Matter of the Petition
Fall River Gas for Approval of
its Second Long Range Forecast
of Gas Needs and Req~irements

EFSC 81-20

FINAL DECISION

paul T. Gilrain, Esq.
Hearing Officer

On the Decision:
Margaret Keane
Staf~ Economist
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I. DECISION HISTORY OF THE PROCEEDINGS

A. Decision

The Council hereby conditionally APPROVES the Second Long-Range

Forecast of Gas Needs and Requirements of the Fall River Gas Company.

B. History

The Company filed its Second Long Range Forecast on September 8,

1981, covering the period from 1981-82 to 1985-86. After notice to the

public by publication and posting, a pre-hearing conference was held on

September 22. No intervenors were present at this meeting, nor did any

come forth during the proceedings. No facilities have been proposed for

adjudication in this filing. Discovery was sent out in November and

received in June. In July of 1982, the present hearing officer was

assigned to the instant case and after reviewing the Forecast and the

first round of discovery responses, the staff decided that a formal

hearing should be held. The hearing was held on September 23, 1982 and

later a final set of Information responses was submitted. At the

hearing the Company presented Norman Mayer, Senior Vice President as its

witness. The record in this case consists of the Second Long-Range

Forecast, Staff Information requests and responses thereto, as well as

the Hearing Transcript.

C. Background of the Company

The Fall River Gas Company serves approximately 39,000 customers in

Fall River, Somerset, Swansea and Westport. Total firm Company sendout

in 1981-82 was 6290.5 MMCF. Fall River is the fifth largest gas company

in the Commonwealth, accounting for approximately 3% of Massachusetts

gas sales. See Table 1 and graphs 1 and 2 for illustration of customer

class breakdown.
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TABLE 1

FALL RIVER GAS COMPANY

Sendout by Customer Class'
(MMCF)

1982-83
Heating Non-Heating
Season Season

1985-86
Heating Non-Heating
Season Season

RESIDENTIAL

Heating 2385.5 1151.3 2437.2 1177.4

Non-Heating 46.9 53.6 47.8 41.9

COMMERCIAL 277.5 127.0 278.9 127.6

INDUSTRIAL 1064 931 1072 938

COMPANY USE/UNACCOUNTED 211.5 (93) 215.0 (93)

TOTAL 3985.4 2169.9 4050.9 2191. 9

• Compiled from Forecast Tables G-1 through G-5 •
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II. Compliance with Previous EFSC Conditions

The Council's decision in the review of the Company's Fourth

Supplement attached eight conditions to its approval. The con6itions

and the Company's responses are as follows:

1. "That, in its next filing, the Company document, and quantify,

wherever possible, the bases for its judgements and conclu-

sions drawn in regard to conservation and its effect;".

The Company has, both in the context of the foreca:;t and

sworn testimony, emphasized the problem of encouraging conser-

vation in a low income service territory with a high percen-

tage of renters. The forecast states that, "Reasons for this

(difficulty in detecting any evidence of conservation) may be

the large number of tenement houses in our service area.

Landlords in these hard economic times are not spending sums

of money to insulate or other conservation measures. In most

cases, the tenant pays the utility bill so landlords have no

incentive to spend money for conservation. Tenants on the

other hand, are not about to spend their money on tbe

landlord's property. Conservation under these circcmstances

is extremely difficult."l

The Company stated that in addition to not having money for

insulation, their customers have difficulty paying their

bills. The Company testified that as of August, 1982,

accounts receivable stood at $2.5 million and half the service

2
department was working on shutoffs.

1 Forecast, p. 6.
2 Tr., p. 19, 17-22.
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2. "That, if significant growth occurs in commercial and indus­

trial load, the Company re-evaluate its methodology of fore­

casting requirements in its next filing, particularly in

regard to the utilization of an average use per customer fac­

tor as the principle determinant of requirements".

The Company forecasts growth in the commercial and ind~strial

sectors to be about 1% over the forecast period, and the staff

does not view this as significant growth.

3. "That, before the 1981-82 heating season, the Company

re-evaluate its methodology of forecasting design season

requirements, based on the concerns noted herein, and report

to the Council as to any changes made".

The Company states, "Design year is based on 6500 DD.

During the past ten years 1971-1981 we have not experiEnced a

design year.,,3

4. "That the Company review its definition of a peak day "s 70

degree days and incorporate any changes in the next forecast".

The response to this condition is discussed ,m pages 8-10,

infra.

5. "That the Company document the Company judgements which are

the bases for its forecast of peak day load" .

The response to this condition is discussed on pages 8-10,

infra.

6. "That the Company report to the Council on its attempts to

approve improve coordination strategy between gas equipment

3 Forecast, p. 2.
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installers and inspectors and the Company, in order to lessen

unauthorized conversions to gas".

Prior to obtaining a gas fitting pe~it from cities and

towns, gas fitters are required to obtain a confirmation of

available supply from Fall River.

7. "That the company report in its filing its efforts to develop

alternatives, other than spot market purchases of LNG and

propane, to Algerian LNG".

In addition to spot market purchases of LNG e.nd propane, the

Company has the option of returning to 100% of its SNG

contract with Algonquin SNG, Inc. See infra at page 13.

8. "That the Company submit to the Council as part of the next

filing which is due July 1 an analysis of the Gost-

effectiveness of displacing insecure and expen~ive supplemen-

tal gas supplies during the heating season witL conservation

"supply" through the implementation Clf "zero iLterest loan

programs", tbe submittal of which haEl been required by the

Secretary of Energy Resources of the Commonwea:i.th pursuant to

letter dated April 24, 1981, and Chapter 465 of the Acts of

1980".

A copy of the Company's submittal t.o the Secretary of

Energy Resources was submitted.
4

4 We note that during the course of the hearing the Company testified
that size of the Company's residential class customer base which
are low income housing units is second highest in the state (behind
Boston) causing a large problem with accounts receivable. It
totaled $2.5 million in August alone. See generally: Tr.pp.
17-20, 29-32.
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TABLE 2

Normal Year sendout is forecast by customer class using a sales

. I
equat~on:

Residential with Heat2

Non-Heating Season

3
Base use per customer per year X No. of customer" X 7 (monthly) = Non

heating base

DD in Non-heating season X split year use per Cus\':omer per DD X Number

4
of customer = Heating use during non-heating seanon.

Heating Season

Base use per customer per year X No. of customers X 5 (monthly) = Base

Use Heating Season

DD in heating X split year use per customer per DD X No. of customers =

Heating use based on company operating and sales statistics.

I Forecast, p. 3
2. Approximately 58% of Fall River's total sendout is comprised of

Residential heat customers, equal to about 75% of total customers.
3. Base Use or Load is a figure representing non-temperature or non­

weather sensitive uses for which a company will supply gas to a
customer throughout the year, i.e., gas used for cooking as opposed
to space heating and temperature related uses.

4. Heating use is a figure representing those uses which are tempera­
ture or weather sensitive, i.e., the amount of gas used for space
heating and other temperature sensitive used.
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A. NORMAL YEAR

A "normal year" is defined as a year that is neither warmer nor

colder than average. Normal yea:c is based upon a 10 year arithmetic

degree day average. Thus, the Company utilizes a normal year consisting

of 6000 effective degree days based on a 'cen year average from 1971 to

1981.

B. DESIGN YEAR

A "design year" is defined as the coldest year for which a Company

plans to meet its firm customers requirem,mts. The Company used a

design year consisting of 6500 degree days based on the coldest non­

heating season and the coldest heating seeson over 10 years; these

occurred in split years 1978-1979 and 197f·-1977 respectively.

In projecting sendout requirements for design year, the Company

forecasts a 4% increase over the forecast period. The Company does not

however explain the basis for using this ~% figure. Neither does it

explain how forecasts of increa"ed sendou'c requirements are allocated

over the design year. This is " serious ;:ailing in the Company's

forecast which must be corrected. (See: Condition No.2).

The Council expects future filings to thoroughly explain the basis

for design year sendout computa'::ions and to forecast design sendout on a

seasonal basis or to justify it'l reasons for not doing so.

C. PEAK DAY

A "peak day" is the coldest day that is likely to occur during a

twelve month period. The company uses a peak day of 70 degree days,

which is 5 degree days greater than the coldest day in the ten year

period from 1971-1981. The purpose of this is to compensate for day of
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the week, greater wind chill factors and abnormal weather conditions.

The Council's last Decision and Order, EFSC 80-20, conditioned the

Company to "review its defini"don of a peak day and incorporate any

5changes in the next forecast" The Company witness, Mr. Norman Mayer,

Senior Vice President, stated that his 1980 testimony that the Company's

historical peak day had been 71.5 degree days was incorrect and the

6figure should have been 68.5 degree days. The Company believes that

the 70 degree day figure remains adequ<lte for forecasting purposes as it

has never been exceeded in the service territory.

The Company calculates peak day sendout by multiplying the number

of degree days by use per degree day an"i adding it to base use. In

response to 80-20 Condition 5 which required the Company to document the

judgements which are the bases for its forecast of peak day load, the

Company states that temperature send-ou: curve points are plotted daily

and "any trends noted are monitored on a day to day basis.,,7 The

Company continues to say that, "this will indicate trends from the

median and indicate whether adjustment should be made. This may not be

the best mode of forecasting in advance. Past historical figures, DD

noticeable trends, plus anticipated customer growth are most reliable

information to be used.,,8

It is unclear why the Company did not change its peak day forecast

methodology. Five degree dayn above an historical high degree day was

appropriate as a peak forecast when the previous actual high was 65 DO,

but not when a colder day, 68.5 DD, occurred. Had the company continued

5 EFSC 80-20, Condition 4.
6 Tr. p. 8.
7 Forecast p. 6.
8 Forecast, p. 6.
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to use its methodology, which planned for a peak day sendout of 7.7%

above the histori.cal peak day, the new peak day to be planned for would

be 73.8 DD.

The Council is concerned over the Company's apparent inconsistent

application of its methodclogy in planning to meet with an adequate

margin of safety. Since this matter was the subject of an Order and

Condition in our previous decision, we will now require the Company to

work with Counci:L staff on a regular basis to remedy this situation.

D. CUSTOMER USE PRO,JECTIONS

Use per customer is calculated by taking total use for each

customer class and dividing by the number of customers within the class.

The Company is projecting 'lse per customer to remain constant over the

f . d 9orecast perJ.o •

The Company has conti:mally reiterated its opinion that measurable

conservation is not occurring in its service territory, thus it believes

constant customer use factors are realistic. The Company has not

considered the impacts of deregulation, improved appliance efficiency,

new construction or price-induced conservation. The Council expects to

see a full discussion of derivation of customer use factors, including

but aot limited to consideration of the impact of price deregulation,

conservation, appliance efficiencies and new construction. Since, there

has been some difficulty achieving this end in the past, we will again

utilize the remedy prescribed in section "C", supra.

9 See: Table 2.
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TABLE 3

FALL RIVER GAS COMPANY

1Average Annual Use Per Customer

Residential Classes Commercial Classes
Heating

~e Use Heating Use Non-Heating Base Use Heating Use

HISTORICAL

1976-77
1977-78
1978-79
1979-80
1980-81

32.8 .0137 17.0 .0595 .139
32.0 .0129 17.3 .0572 .126
30.8 .0131 17.4 .062 .130
30.9 .0131 17.9 .059 .129
30.5 .0127 18.1 .0587(N) .178

FORECAST

1981-82
1982-83
1983-84
1984-85
1985-86

30.9 .0131 18.0 .0595 .130
3C .9 .0131 18.0 .0595 .130
30.9 .0131 18.0 .0595 .130
30.9 .0131 18.0 .0595 .130
30.9 .0131 18.0 .0595 .130

1 Base Use figures expressed as
expressed as lICF/degree day.
G-1 through G··5.

MCF/year. Heating use figures
Compiled from Forecast Tables

N = Normal
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E. Conclusions, S~ndout For~cast

Th~ Company's for~cast of s~ndout and, bas~d on th~ r~cord, its

knowl~dg~ of its custom~r bas~ is d~fici~nt. Th~ Company has b~~n

unabl~ to docum~nt its for~cast of p~ak day, d~sign y~ar and custom~r

us~, d~spit~ two rounds of discov~ry and a h~aring at which it was

invit~d to corr~ct any probl~ms in its for~cast. Th~ r~m~dial action

p~opos~d in Condition numb~r 2 of this d~cision is aim~d at corr~cting

this probl~m.

At first ~xamination, th~ Company's probl~ms do not app~ar

troubl~som~ in light of its ampl~ supply of gas as discuss~d infra at

pag~s 13-17 but it is just th~ ad~quacy of that supply which is of

conc~rn. I: th~ Company cannot for~cast gas s~ndout n~~ds for its

s~rvic~ t~r"itory accurat~ly,it is difficult to plan for a l~ast cost

supply whi1,! ~nt~ring into long t~rm contracts for LNG, Canadian Gas or

Algonquin supp1i~s of pip~lin~ and SNG gas. Without such capability,

th~ Company cannot r~alistica11y plan for th~ impacts of th~ imp~nding

d~contro1 of natural gas pric~s,lO and th~ r~su1tant impact on s~ndout.

It is for th~s~ r~asons that w~ attach Condition numb~r 1 to this

decision and invit~ th~ Company staff to work with us on th~s~ issu~s.

10 15 USC s~cs. 3301 ~t s~q.
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III. Supply Contracts and Facilities

A. ALGONQUIN GAS SUPPLIES

Fall River is a customer of the Algonquin Gas Transmission Company

and has contracted for 4385.6 MMCF annually. 3,958 MMCF of this amount

is :cirm delivery under rate schedule F-l, which entitles the Company to

a Maximum Daily Quantity ("MDQ"l of 14.6 MMCF for a period of 270 days.

This contract runs until November 1, 1989. Algonquin rate schedule STB

en~)les the Company to store up to 180 MMCF of natural gas annually

during an injection period running from April 1 through October 31.

Algonquin has recently upgraded its pipeline system and will be able to

provide firm storage return commencing with the 1982-83 heating season.

Thif entitles the Company to an MDQ of 7.1 MMCF up to an annual contract

quar,tity of 427.4 MMCF of that supply. At its contractual MDQ, WS-l

del;veries are available to the Company on 60 days; average daily take

is 4.7 MMCF.

Fall River has a contract with Algonquin SNG, Inc., which extends

through 1987 for up to 1075 MMCF of SNG. However, pursuant to Section

II of the SNG-l rate schedule the Company has been able to reduce its

obligation to 50% of the contract quantity and will take only 563 MMCF

annually. The Company has contracted with Bay State for LNG to replace

this supply; the Company's witness, Norman Meyer, testified that, "In an

emergency situation, we could get back that SNG to cover excess

11peaks"6

11 TR 23-24. The cost of SNG is roughly double the cost of LNG Tr. p.
27; see: 7 DOMSC 1, 62 (1982)
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B. LNG

The Company purchases 435 MMCF of liquefied natural gas (LNG)

annually from Distrigas of Massachusetts corporation (DOMAC) under a

contract that extends until 1991.

The most recent contract between DOMAC and Sonatrach provides for a

delivery schedule of nine ships in the winter and five in the summer as

opposed to a previous schedule of eight winter and six summer

deliveries. The Company's witness stated that this would help the

Company's supply planning. He stated that the Company "won't have to

. . h . d . ,,12 h .
vapor~ze gas ~n t e summert~me an take ~t. T at pract~ce

has occurred in the past due to the lack of adequate LNG storage to save

the gas delivered in the summer for the winter, when it is needed.

The terms of the DOMAC contract require the Company to take half of

the tender within ten days of the ship's unloading, and the next half 24

hours prior to the arrival of the next ship.

Fall River has contracted with Bay State Gas to purchase LNG to

enable the Company to decrease its SNG take. Fall River will purchase

350,000 MCF of LNG which it will vaporize. The contract quantity will

increase to 1,050,000 MCF in 1986 in line with the Company's expectation

that the Algonquin SNG plant will go down at that time. The Company has

two LNG vaporizers with a maximum daily design capacity of 20 MMCF and

a storage tank with a capacity of 45,000 barrels.

Because of the change in DOMAC shipping schedules mentioned above,

and the fact that the company had previously been forced to send out

vaporized LNG, the Council is concerned that the Company may have an LNG

12 Tr. 6-19.
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storage problem at the end of the upcoming heating season.

C. Propane

The Company contracts with Petrolane North East for 275 MMCF of

propane and 82 MMCF of storage; this contract runs until 1985. The

Company also has a letter agreement with Big Horn Propane Supply for 91

MMCF of propane.

The Company has four 80,000 gallon and five. 30,000 gallon propane

storage tanks. It has two peak shaving LPG facilities, one high- and

one low-pressure, with a combined vaporization capacity of 12,000 MCF

per day.

IV. Comparison of Resources to Requirements

1. Normal Year

The Company expects to meet total sendout requirements during the

forecast period under normal weather conditions as illustrated on Table

G-22 in the forecast. 13 Pipeline gas from Algonquin is

expected to provide 83% of the non-heating season load and approximately

61% of heating season load. Propane, a small percentage of total send­

out, is put into storage during the non-heating season and constitutes

approximately 4% of non-heating season load and 12% of heating season

load. The supplies outlined here appear adequate to ensure a reliable

supply of gas to customers of Fall River Gas during a normal winter.

2. Design Year

The record also indicates that the Company will have sufficient

supply to meet the additional requirements expected to occur in a design

13 See Table 3
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TABLE 3

FALL RIVER GAS COMPANY

Heating Season
1

Supplies and Sendout
(MMCF)

1982-83
Total Supply Normal Firm
Availability Sendout

1986-87
Total Supply
Availability

Normal Firm
Sendout

PIPELINE

F-l 1900 1900 1900 1900
ST-l 180 ' 180 180 180
WS-l 357 357 357 357

SNG-l 563 563 549 549

NON-PIPELINE

Propane 550 336.4 550 384
LNG Storage 745 645 735 285

TOTAL SUPPLY 4295 4271

NORMAL YEAR
REQUIREMENTS 3981. 4 4005.0

DESIGN YEAR
REQUIREMENTS 4157.1 4166.8

1 Compiled from the Forecast G-22 tables.
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year. As seen in the Company's G-22 tables, the Company's total

available supply for split year 1982-83 is 6533 MMCF with design year

requirements of 6395 MMCF leaving a 2% margin. Because of the ready

availability of propane on both spot and contract markets, the Company

has the ability to increase resources available to meet a design winter

h . 14on sort notJ.ce

3. Peak Day

The record, again indicates that Fall River will. have adequate

resources to meet forecasted Peak Day sendout during the forecast

period. The Company's G-23 table shows 62.6 MMCF available to meet peak

day requirements of 46.5 MMCF in 1982-83, this is a sizeable margin. 15

4. Cold Snap

A "cold snap" is a series of contiguous peak days, such as the two-

to-three-week period experienced during the winter 1980-81. Such

periods represent particular planning problems for gas utilities that

differ from those of meeting the needs of one extremely cold peak day,

or of meeting the needs of an entire heating season.

The Company's capability to meet a cold snap can be seen by

observing its May 1, 1982 inventory levels. After a very cold 1981-82

heating. season and the unexpected April blizzard, the Company had

inventories of 111 MMCF of LNG, 23.3 MMCF of LPG, 1,032 MMCF of F-l gas

and 21.7 MMCF of STB gas.

14 Tr .p. 23

15 See Graph No.3.
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D. Conclusions: Supply Plan

The Company has adequate resources to meet its sendout forecast

throughout the forecast period. However, the supply mix of the Company

is of some concern. Using imported LNG (including that purchased from

Bay State Gas Co.) for 17.3% and expensive SNG for 13.1% of its total

winter supply for the duration of the forecast period places too much

dependence on expensive or insecure supplies. The Company, unfortun-

ately, has little choice. Its participation in the now indefinitely

postponed New England States Pipeline project16 is an alternative no

longer available to the Company. Additional Canadian gas from Algonquin

is available to the Company only on contract terms which the Company

considers unfavorable.
17

V. Decision and Order

The Council conditionally APPROVES the Fall River Gas Company's

Second Long-Range Forecast and ORDERS the Company to:

1. Address, in its next supplement, the anticipated effects of

price decontrol of natural gas on its forecast of sendout.

This analysis should include both projected sendout data for

each class, anticipated marketing strategies to ensure both a

reliable and least cost supply of gas, and eilticipated

problems with customer accounts receivable.

Meet with Council staff within sixty days of the issuarce of

the Final Decision and as many times thereafter as the Council

16 For a description of the project see: 7 DOMSC 51-55 (1982)
17 Tr. p. 22. The revised Algonquin proposal to transport Canadian

gas through Niagara on an existing pipeline does not have a storage
component as did the NESP. It is the Company's position that it
would not be economic for Fall River to purchase this gas at 85%
take or pay required load factor without storage.
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deems necessary, to discuss the development of an adequate

methodology for the forecasting of design year, peak day and

customer use factors to be used in future forecast

submissions. This forecast must specifically explain the

Company's projection of a 4% increase over the forecast period

and how it allocates these new requirements over its design

year.

3. Submit a combined first and second supplement to its Second

Long Range Forecast covering the years 1983-84 through 1,\87-88

by April 1, 1983.

On the Decision:

Margaret Keane
Staff Economist

~.
Paul T. Gilrain, Esq.
Hearing Officer

•

This decision was approved unanimously by the Counc::.l at its
October 25th, 1982 meeting.

Voting in Favor: Margaret N. St. Clair, Esq., Secr"tary of Energy
Resources, Bernice McIntyre, Esq., for the Secretary of Environmental
Affairs, Noel Simpson, for the Secretary of Economic Affairs, Richard
Pierce, for the Secretary of Consumer Affairs, Thomas Crowley, P.E.,
Public Member, Engineering, Richard Croteau, Public Member, Labor.

Ineligible to Vote: Harit Majmudar, Public Member, Electricity,
Charles Corkin II, Esq., Public Member, oil.

Margaret N. st. Clair, Esq.
Chairperson

Dated in Boston this November, 1982;
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COMMONWEALTH OF MASSACHUSETTS
Energy Facilities Siting Council

------------------)

Petition of the Nantucket Electric )
Company for Approval of its Com- )
bined Fourth Annual Supplement and )
Second Long-Range Forecast of Elec-)
tric Needs and Resources )

-----------------~

EFSC Docket No. 81-28

FINAL DECISION

Lawrence W. Plitch, Esq.
Hear~ng Offic,~r
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The Council hereby APPROVES the Combined Fourth Annual Supplement

and Second Long-Range Forecast of the Electric Needs and Resources of

the Nantucket Electric Company, hereinaftel: "t-he Company" or

"Nantucket", subject to the Conditions affixed hereto.

I. INTRODUCTION

A. History of the Proceedings

After a series of extensions, and due to the mJtual advantages

expected to be realized by both the Council and the Company, Nantucket

filed its Combined Supplement and Forecast on March 2, 1982. One

principal gain from the delay was the ability to submit, as part of

Nantucket's authorized filing, Development of a Master Plim, a

just-completed major planning study conducted by Chcrles T. Main, Inc.,

under contract to the Company (hereinafter referred to as the "Main

report" or the "Main study"). Included in this stucy were, inter alia,

lengthy analyses and computer modeling of load projections and power

supply plans. This study, supplemented by updated <'lata and narrative

responses to the Conditions to the Council.' s most n,cent Decision and

Order on the Nantucket Electric Company (110. 79-28) constituted the

Company's petition.

On June 9, 1982, a conference was he::.d at the Council offices. In

attendance were Roger J. Roche, vice President and Treasurer of the

Company, LydIe L. Rickard, President of the Company" John Hughes, Chief

Economist for the EFSC and Lawrence W. Plitch, EFSC Hearing Officer.

Although the discussion was informal, 'the meeting did produce a consen­

sus among all concerned that a major decision concerning the Company's

future supply plans would need to await both further discussions by

Nantucket with other utilities and potential contractors and the
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upcoming summer peak load figures.

In late August, 1982, the Company was directed to, and did in fact,

publish and post proper Notice of its Filing in the appropriate

newspapers and locations. No person requested to intervene in the

proceeding prior to the requisite deadline. On September 7, 1982, the

Council issued a set of 17 Information Requests, designed to update the

situation as to the Company's thinking. All but two of the responses

were received in the Council offic"s on Octcber 8, 1982. The remaining

two responses, along with information supplementing several of the

October 8, 1982, responses, were received on October 14, 1982.

B. Background

Nantucket Electric Company ,is an invest·or owned utility that

provides electric service to the Island of Nantucket, exclusively. The

Company is unique in the fact that it is not in any way interconnected

to the New England Power Pool (NEPOOL). As such, it is totally

dependent on self-generation. The inherent back-up which is enjoyed by

almost every New England electric utility as a result of the pool's

interdependence is significantly absent fron; Nantucket's supply

planning. A further distinguishing characteristic of this Company is

that it has no industrial class.

The C.T. Main report, prepared in March of 1981, forecasted a

summer peak for 1982 of 14,634 KW 3nd annual sales for calendar year

1982 of 56,800 MWH. The Company's supply resources consist of seven

diesel generating units ranging in size from 700 KW to 6900 KW, all

burning No. 2 fuel oil, which is barged to the Island. Total generating

capacity installed is 20.2 MW. Oil storage capacity, now totals 550,000

gallons.
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The Company's 1981 Forecast is subject to review criteria as stated

in EFSC Rule 62.9 2(a), (b) and (c), which calls for the use of accurate

and complete historical data and a reasonable statistical projection

method. In its review of a Forecast, the Council determines whether a

projection method is reasonable accoJ:ding to whether the methodology is

(a) appropriate or technically suitable for the size and nature of the

particular electric utility's system, (b) reviewable or presented in a

way that results can be evaluated and duplicated by another person given

the same information and (c) reliable., that is, provides a measure of

confidence that its assumptions, judgements and data will forecast what

is most likely to occur. The Council applies these criteria on a

case-by-case basis.

Nantucket is one of the smallest electric companies in the

Commonwealth, having an annual sales total approximating 1/10 of 1% of

that of Massachusetts as a whole. A~ such, the Council would ordinarily

expect a submission in proportion to the size of the Company's

1forecasting resources and nLanpower. However, in the instant case,

Nantucket has submitted a rather sophisticated long-range supply study.

This report was prepared due to the Company's perception that its

ability to maiutain a sati!:factory reserve margin would soon be

significantly jeopardized.

Accordingly, the Council has had the benefit of being able to

review a more sophisticated forecasting effort than would normally be

expected from Nantucket. The result is a forecast methodology that is

significantly improved over the Company's previous efforts. The Company

1 See J.P. Brown, Review of Small Electric Co. Demand Forecasting
(April 14, 1981).
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is to be commended for perceiving an approaching supply problem and

committing a concomitant level of resources to addressing this problem.

While Nantucket will not be expected to submit comparable efforts as a

matter of course in future filings, it is hoped that the Company's

forecasting efforts will be enhanced by its having been involved in a

methodology with a sophistication that is typically more appropriate to

a company ten times its size.

II. DEMAND ANALYSIS

A. Introduction

The load forecast preparAd by C.T. Main was based on several

econometric models that were (!eveloped for that puppose. The approach

utilized was in large measure responsive to Condition Nos. 2-5 of the

most recent Council Decision on Nantucket. 2 To this end, the model

attempted to find relationshiI's between several variables - e. g., price,

population and weather - and ~ales in both the residential and

commercial sectors. The Coun',il is satisfied that the forecasting

sophistication and l~xpertise concerns that were the subject of all but

one of the Conditions to DecL,ion and Order No. 79-28 have been

satisfied. As has been noted previously, the methodological approach of

C.T. Mclin has exceeded the Council's expectations of a company the size

of Nantucket. However, there are several assumptions that were used in

the modeling effort and conclusions drawn therefrom that merit

discussion and analysis.

2 See Appendix A.
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B. Residential Sales

The forecasted level of residential sales that results from the

Main model is based on assumptions regarding several independent

variables. These variables are (1) the total number of residential

customers, (2) the number of residential heating customers, (3) the

average price of electricity and (4) the number of heating degree days

in a calend"r year. The degree day variable was simply an historical

average (57S'6.083). 'rhe average price of electricity, arrived at by

dividing annual revenues by unit sales, was projected to rise, in real

terms, at 3% per year through the end of the century. This rate

reflects the identica:. World Bank estimate for the price of imported

oil, the fuel on whic;, the Island's electricity is most dependent.

These latter two variables do not present a problem for the Council.

The forecasted n1lmber of residential and residential heating

customers is more tro'Jblesome. To derive historical numbers of total

residential customers, C.T. Main states that it followed the suggestion

of the Coun:il in Condition No. 3(a) of EFSC No. 79-28. 3 To understand

the rationale behind that Condition, some explanation is necessay. The

Company's 1379 Forecast used as its historical database of residential

customers Crable E-l) a summation of every meter billed under each of 5

tariffs, in"luding the Company's water heating (Rate J) and space

heating (Ral:e E) tariffs. Under cross-examination at a hearing on May

23, 1980, Company Vice President Roger Roche conceded that this

methodology probably overstated, by hundreds, the actual number of

residential customers (Tr., p. 5-7). The Council's responsive Condition

3 See Appendix A.
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(No. 3(a)) requested that Nantucket eliminate this double-counting by

totaling only the meters under domestic Tariffs A, B & R.

In comparing the "historical data base" of the C.T. Main report

with Table E-l of the 1979 forecast, it becomes immediately obvious that

the condition's aims were not achieved. While one would expect that the

residential C'Jstomer figures would have decreased with the elimination

of the doub1e'-counting, they have actually increased in every common

year. (See Table 1).

Table 1- Residential Customers

Table E-l/1979 Forecast CoT. Main "Historical Database"

1970
1971
1972
1973
1974
1975
1976
1977
1978

2719
2923
3169
3374
3572
3689
3814
3892
4094

3460
3617
3177
3862
3990
4077
4132
4239
4391

One explanation may be that the figures in Table E-1 reflected the

~age number of meters in the noted classes (Tr., 5/23/80, p. 6),

while the Mair report used the "maximum" monthly number of meters for

eact. year. (C. T. Main report, p. 7). In any event. there appears to be

an overstatement of the number of residential customers on Nantucket as

well as the degree to which C.T. Main was following the Council's

IIsuggestion".

Therefore, the Council Conditions its Approval of this Forecast on

Nantucket supplying accurate historical data and reasonable statistical

projections of the total numbers of its residential customers in its

next filing.
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The study's method of calculating the number of residential heating

customers was also problematic. Nantucket has never kept separate

r8cords of this class. Although the E Tariff is available to electric

space heating customers only, the R Tariff is available to electric

customers without regard to whether they have electric space heat. As

such, the percentage of residential heating customers on Rate R must be

estimated. To do this, Main extrapolated from percentage figures for

the years 1970, 1975 & 1980 (54.98%, 62.60% and 63.62%, respectively).

These rercentages were arrived at by manually reviewing the hundreds of

meter J:ook entries for the R Class for those years to see if their usage

patten, and levels indicated a space heating end-use (Info. Request No.

1, Sup,'. Response to Question No.6). Although this method lacks for

statistical certainty, it is the best that can be done short of a survey

of eveLy customer's end-use array. What is most troublesome, however,

is the use of data from 1970. This information sheds little light on

consumption trends in a post-embargo era. As such, it is hereby made a

Condition to this Decision that in future Forecasts, Nantucket provide

historLcal residential electric heat usage levels for every year from

1979 on. While the computer software capable of scanning each

customer's bill for a certain usage level and pattern would be

relatively simple, the Council would accept a manual scan for the above

noted years, similar to that conducted by the Company for 1970, 1975 and

1980, if that is the responsive method chosen by Nantucket.

A related problem with the C.T. Main forecast of residential sales

is the projection of the future rate of growth in the number of

residential heating customers. A simple trending'of Main's figures for

the total number of residential heating customers reveals an annual
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growth rate of 2.7% (using the Historical Database in Ex. 3.1 of the

C.T. Main report) since 1975. However, Main's assumption of an increase

of 100 heating customers per year from 1979 to 1990 amounts to an annual

growth rate of approximately 8.1% over the ten-year forecast period.

Therefore, it is also made a specific Condition to this Decision

that future growth projections in the number of electric space heat

customers reflect the historical trends that emerge from the data

collection required in the Condition above, or explain any expected

deviations from said trends.

The resulting overestimations of the number of residential

customers and the percentage of residential customers with electric

space heat may have in turn produced an overestimation of one of the

C.T. Main report's key dependent variables: residential sales per

residential customer. Consequently, this usage factor, which starts at

7.17 MWH/customer/year, and grows at an average annual rate of 3.9% over

the next ten years, seems significantly unreliable and fails to meet the

criteria set out in EFSC Rule No. 62.9(2) (c). It is, therefore, a

further Condition to this Decison that the Company's next filing include

updated projections of this usage factor that are reasonably reflective

of Nantucket's compliance with the above-related Conditions.

C. Commercial Sales

After several variables, including personal income, heating degree

days and the average price of electricity were regressed against

commercial sales and rejected as insignificant, Main chose a model that

used the number of residential customers as the only dependent variable

(Main, p. 8).
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While the Council finds no problem with the methodology chosen, per

~, the reliability of the resultant forecast of commercial sales would,

at first blush, seem tainted by its dependence on a set of data that has

already been discredited in this Decision.

However, what Main refers to as "residential customers" is, in all

likelihood, a fair approximation of the peak number of residential

meters in the three most popular domestic classes. That Main may have

found a statistical relationship between this index and commercial sales

is not suprising, given the the dependence of the Island's commercial

activity on seasonal peaks in tourism. In light of the rapid

4acceleration of commercial development reported on the Island, the

Council accepts as reasonable Main's projected growth rate in commercial

sales of ~.5% over the forecast period.

D. Peak Forecast

The C.T. Main report used separate econometric models for summer

and winter peaks. The former regression uses only the total number of

residential customers whereas the latter also found the number of

residential heating customers, minimum peak day temperatures and the

average price of electricity to have significance.

Again, the statistical significance of the independent variables

that were chosen will not be challenged by the Council. If these are

the formulae which produced the best historical fit, the methodology

would seem impervious, without more, to questions of reasonableness and

reliability. However, the Council does feel that the inclusion, as

independent variables in an econometric model used to predict future

4
See C.T. Main report, p. 15.
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growth in peak demand, of erroneously defined and labeled factors

renders the results of that model subject to close scrutiny.

Although the Main report's forecasts for system peak (summer) for

the three years since the study's publication have overstated actual

results by 589, 1011 and 834 KW, respectively (See Table 2), there is

insufficient evidence to suggest that the projected growth rate in

summer peak would be significantly changed if the Main summer peak model

were recomputed. Nantucket states as much in response to an information

request (See Info. Req. No.1, Question No.8) •

Table 2

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

Main's Forecasted
Summer Peaks (MW)

13.389
14.011
14.634
15.526
15.878­
16.500
17.123
17.745
18.367
18.989

% Annual
Increase

5.4%
4.6%
4.4%
4.3%
4.1%
3.9%
3.8%
3.6%
3.5%
3.4%

Actual Summer
Peaks (MW)

12.8
13.0
13.8

% Annual
Increase

0.8%
1.6%
6.2%

Average Annual
Increase .560 4.1% .500 2.9%

In fact, C.T. Main's average annual increase in summer peak demand

over the ten year forecast period is remarkably close to an average of

the actual increases in summer peak demand experienced since the report

was prepared. In addition, the average annual percentage growth rate is

quite similar. Of course, a simple trending of three data points does

not produce the reliability of an econometric model. Further, the trend

is dissimilar in that there has recently been an increase, rather than

the predicted decrease, in peak load demand growth. However, the
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Council is satisfied with the fact that this trending did not produce

results so contradictory as to impugn the results of Main's model. As

such, given the noted caveats, the Council finds the Main forecast of.

peak demand for Nantucket to be reasonable.

Applying Main's average annual increase for the period 1980-1989 of

4.1% to the actual 1982 summer peak yields expected summer peaks of

14.37 ~w in 1983 and 14.96 ~ in 1984.

III. SUPPLY ANALYSIS

A. Existing Supply

As mentioned in the introduction, supra, Nantucket's supply mix

consists of 7 diesel fired generating plants, ranging in size from 700

to 6900 KW. The Company's installed nameplate capacity totals 20.2 ~.

It is reasonable to assume that a Company in Nantucket's situation,

i.e., an isolated system without the security of an interconnection to

other utilities, would require a reserve capacity eaual to the capacity

of its largest unit. S In the instant case, then, if Nantucket were to

lose its largest unit due to, e.g., an unscheduled outage, it would be

unable to meet a system peak greater than 13.3 ~ (20.2 ~ - 6.9 ~).

As was noted above, the Island's 1982 summer peak (13.8 ~) has already

exceeded this level. This fact obviates any necessity to bas~ opinions

of the need for increased energy supply on arguably unreliable

projections of future growth of residential customers and usage.

Nantucket states in a supplemental response to one of the Staff

Information Requests (Question No. 11) that due to the Company's

5 See C.T. Main report, p. 47.
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"financing position", the Island has experienced a similarly "limited"

reserve margin in the past. The Company points out, e.g., that during

the period from 1974 through 1977, the company's reserve margin was

below 3.4 MW while the largest unit at that time was 5.6 MW.

The Council cannot, however, countenance an inadequate reserve

margin simply because such may have been the practice in prior years.

The Council has a statutory responsibility to "ensure an adequate supply

of energy for the Commonwealth". To this end, it must require the

Company, as a Condition to this Decision and Order, that it come in to

the Council within 120 days of this Order with either a detailed report

of how it plans to secure, prior to July 1, 1983, a reserve margin equal

to the capacity of its largest unit or a satisfactory explanation of why

it feels that it will be unable to do so.

It should be added that the Company has indicated that its largest

unit (Unit No.7) had been experiencing "more frequent than normal

maintenance intervals and higher than normal maintenance expense" "hen

it was being operated at its 6900 KW rating (Question No. 14). At the

suggestion of the unit's seller, Nantucket has more recently been having

success operating the unit at a level of 5600 KW. However, this

additional reduction in operating reserve only compot~nds an alreadv

tenuous situation.

B. New Supply Options

One of the principal objectives of the C.T. Main study was to

investigate and analyze the feasibility of various alternative

approaches to meeting the anticipated supply shortfall. These

alternatives consisted primarily of variations on two ideas: (1) laying

a submarine cable between Nantucket and Cape Cod, and (2) increasing the
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self-generation capability of the Company. The various cable options

included different electrical configurations and alternative routes.

The basic on-site options were either additional diesel units or new

combustion turbine units. The Main report performed an excellent job of

costing out the various scenarios and providing Nantucket with a

blueprint for action. The study's conclusions, based on planning cost

estimates only, are summarized in Table 3.

Table 3

I.

Option

Nantucket-Hyannis cable .route, 23 kV, 28.4 miles
A. Four single-conductor cables
B. Two three-conductor cables
C. One three-conductor cable

Installed Cost.

$39,400,000
$26,300,000
$11,600,000

II. On-site Generation
A. Two five MW combustion turbines
B. Two five MW diesel generators

$285,000,000
$302,000,000

The study indicates that the cable "may be the economic preference"

(Main report, p. 4) but cautions that this conclusion depends on both

the actual prices charged by the cable's manufacturer and the negotiated

cost of purchase power from Commonwealth Electric. Without providing

extensive details as to the various assumptions and conting,mcies that

were considered by Main, it is important to note that the s":udy found,

inter alia, that a cable costing between $17 and $20 million, coupled

with 5 cent per KWH energy, broke even with a plan to install the

additional diesel generators.

Since the issuance of the Main study, Nantucket has conducted

extensive discussions with Commonwealth Electric representatives and has

also obtained firm prices for the most feasible cable configurations.

The result of these discussions, as offered in response to Information
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Request No.1, Questions 9, 10 and 11, is that the only viable supply

option now under serious consideration by the Company is the

installation of additional diesel generation.

Through further discussions with Vice President Roche, the staff

has learned that the diesel generation option is at present being

"actively pursued". Although Mr. Roche "hopes" to have the additional

generation in place by next summer, he is "certain" it will be

operational within 2 years. As stated in Condition ~:o. 5, the Company's

plans need to be on firmer footing. The Council is a.ware that the

contracting for and preparation of the Main report had the eff"ct of

delaying a Company decision on this issue longer than would have been

the case had the Company decided to pursue the solutions to th",s problem

internally. Be that as it may, the time for expeditious implel~ntation

has arrived.

C. Private Wind Power

Condition No.1 to the Council's last Decision a.nd Order on

Nantucket (EFSC No. 79-28), requested information fr~m the Company

concerning wind generation on the Island and the buy back rate in effect

6for purchasing power from these self-generators. This information

has been provided and the Condition has been complied with (See Table

4) •

Table 4

Period
August - October, 1981
November, 1981 - January, 1982
February - April, 1982
May - July, 1982
August - October, 1982

$/KWH
.0744
.0744
.0752
.0688
.0674

6
See Appendix A.
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During 1981, there were six wind powered self-generators installed

on the Island. The Company was able to purchase 3527 KWH from four of

these units, while the remaining two units were used to reduce their

owners' KWH requirements. In response to Information Request No.1,

Questions 1 and 2, Nantucket described the operating results of the

seven established wind-machines (one was added in early 1982) as

"erratic". One machine snapped a blade in D"cember, 1981, and has been

down since then. Four other machines that h"ve not functioned since

April, 1982, are the focus of warranty actions by their owners. More

recently, three 25 KW units owned by Nantucket Windfanos carne on line in

August, 1982. There is the possibility that if these nachines prove

successful, this company would install an ~rray of 120 identical

machines.

While the Council firmly believes that renewable ::esources such as

these wind machines should be actively encouraged and pursued by the

Company, at this time wind power generation ~n Nantuck2t is not seen to

be of sufficient reliability to in any way p~stpone the Company's

efforts in seeking its own additional firm generation.

IV. ORDER

The Council hereby APPROVES the Combined Fourth Annual Supplemental

and Second Long-Range Forecast of Electric N~eds and Resources, subject

to the following Conditions:

1. That the Company, in its next filing, supply accurate historical

data and reasonable statistical projections of the total number of

its residential customers.

o.. That the Company, in its next filing, provide historical resi-

dentia1 electric heat usage levels for every year from 1979 on.
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3. That the Company, in its next filing, include future growth

projections in the number of electric space heat customers that

reflect the historical trends that emerge from the data collection

required in Condition No.2, or explain any deviations from said

trends.

4. That the Company, in its next filing, include updated projections

of its "residential sales per residential customer" usage factor

that are reasonably reflective 0:0 the rest:lts of Nantucket's

compliance with Condition Nos. 1··3.

5. That the Company corne in to the Siting Council within 120 days of

the date of this Decision with either a detailed report of how it

plans to secure, prior to July 1, 1983, a reserve margin equal to

the capacity of its largest unit or a satisfactory explanation of

why it feels that it will be unable to do 30.

!
!

",-.

Lawrence W. Plitch, Esq.
Hearing Officer
October 15, 1982

This Decision was approved by a ~nanimous vote of the Energy Faci­
lities Siting Council on October 25, 1982, by those members and repre­
sentatives present and voting.

Voting in favor: Margaret N. St. Clair, Esq., Secretary of Energy;
Bernice McIntyre, Esq. (for Secretary John A. Bewick); Noel Simpson (for
Secretary George Kariotis); Richard Pierce (for Secretary Eileen
Schell); Harit Majmudar; Thomas J. Crowley; and Richard A. Croteau.

Ineligible to Vote: Charles Corkin, II.

D:te I
'7YJ. !2.~ (Q6

Margaret N. St. Clair, Esq.
Chairperson
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APPENDIX A

"The Council approves Nantucket's 1979 Supplement subject to the

following conditions:

1) That the Company inform the Council in is next filing of the buy­

back rates it has negotiated with the ~ind-powered self-generators

on the Island, and provide a summary of the performance of these

and other self-generators.

2) That the Company provide data on its residential customers in the

following manner:

a) for 1970 and 1975-1980, the number of customers and average

kwh use per customer for those on rates ~, ~, and B' including

an estimate for each year of the nJmber of these customers who

pay a minimum monthly charge durin'1 the winter months.

b) for 1970 and 1975-1980, the number~ of customers and average

kwh use per customer for those on rates ! and~, including an

estimate for each year of the nurnb"r and use of those

customers who are in fact commercial customers.

(Data used in Annual Report to the Massachusetts Department of

Public Utilities are acceptable.)

3) That the Company'" 'fable E-l, which shows total residential sales,

be modified as follows:

a) data in the column "Numb,~r of Customers" should be computed by

counting the number of A, B, and R meters.

b) data in the column "Average Use per Customer" should be

computed by dividing sales to all customers on rates A, B, R.

E and J by the number of A. Band R meters.
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c) to the extent possible, commercial customers and use on rates

E and J should be reported on Table E-3.

4) That the Company concinue to monitor land use and growth policies,

the use of wood stoves to supplement electric heating and other

conservation, penetration of air conditioning into the commercial

sector, self-generation, and tourism and relate these factors to

the preparation of the sales and peak forecasts. The Council

expects these relati:mships to be explained in the forecast

narrative.

S) That the Company further study its seasonal commercial class sales

in order to develop a relationship between the commercial class and

tourism. tI
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COMMO~"WEALTH OF MASSACHUSETTS
Energy Facilities Siting Council

-----------------~

Petition of the Fitchburg Gas & )
Electric Light Company for Approval)
of its Second Long Range Forecast )
of Gas Needs and Requirements, )
1981-1986 )

-----------------~

EFSC No. 82-11A

FINAL DECISION

Paul T. Gi1rain, Esq.
Hearing Officer

On the Decision:

Margaret Keane
Staff Economist
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I. Introduction and History of the Proceedings

A. Decision

This Decision CONDITIONALLY APPROVES in part, and REJECTS in part

the Second Long Range Forecast of Gas Needs and Requirements of the

Fitchburg Gas & Electric Light Company.

This decision is divided into five sections. The first section

contains an introduction and a procedural histc,ry. The second section

lists the conditions attached to the Council's decision ,m the previous

filing by the Company. The third section describes and l"eviews the

Company's sendout forecast. The fourth section describes and reviews

the forecast of supplies. The fifth section contains thf Order and

Conditions for next year's filing.

B.· History of the Proceedings

The Company filed its Second Long Range Forecast on September 23,

1981, covering the split years 1981-8·2 to 1985-86. Afte;~ notice to the

pub4c by publication and posting, a pre-hearbg conferellce was held on

October 26, 1981. No intervenors were present at this meeting, nor did

any come forth during the proceedings. No facilities ha~e been proposed

for adjudication in this filing.

Staff information requests were sent to t~e Company on May 28,

1982. Responses were received on June 21, 198:2. A hearing was held on

August 6, 1982 and a final set of Information Hesponses was received on

August 12, 1982.

C. Background

The Fitchburg Gas & Electric Light Company ("Fitchburg" or "the

company") serves approximately 14,000 customers in Fitchburg and the

towns of Ashby, Townsend, Westminster, and Gardner. Total firm Company
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Table 1

Fitchburg Gas Corepany

Sendout by Customer Class
(MMCF)

1982-83
Heating Non-Heating
Season Season

1985-86
Heating Non-Heating
Season Season

RESIDENTIAL

Heating 905(.52) 407(.4B) 970 (.23) 436(.48)
Non-Heating 107(.06) 71(.08) 114(.06) 76(.08)

COMMERCIAL 332 (.19) 149(.18) 355(.19) 160(.18)

COMPANY USEI
UNACCOUNTED 139(.08) 18(.02) 148 (.08) 20(.02)

INDUSTRIAL 240(.14) 205(.14) 258 (.14) 219 (.24)

TOTAL 1723 850 l.845 911
2573 2756

NOTE: Numbers in parentheses denote per.centage of toa1 seasonal
sendout. Figures may not add up to 100 due to rounding.
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,sendout in 1980-81 was 2,318 MMCF. Fitchburg is the tenth largest gas

Company in the Commonwealth, accounting for less than 2% of

Massachusetts gas sales. Fitchburg's annual gas sales are broken down

as follows: residential with gas heating 50%, residential without gas

heating 7%, commercial 19%, industrial 17%. See Table 1. These

percentages are expected by the Company 1:0 continue through the forecast

period. It sells roughly twice as much gas in the heating season as in

the non-heating'season. In 198')-81, 26% of sales were interruptible, in

1985-86 this percentage is forecasted to decline to 21%. Between 1978

and 1981, the Company's firm sales grew 23% on a weather-normalized

basis as a result of gas conversions and new construction. The forecast

discussed in this decision projects a total growth rate of 1.09% in

total firm sendout during the five year f)recast period.

II. PREVIOUS EFSC CONDITIONS

The Council's decision in the review of the Company's Fourth

Supplement attached eight conditions to its approval. They were:

1. That, in subsequent filings, all numerical factors which were

used in deriving the forecast of seasonal sendout on Tables

G-1 to G-5 be described.

2. That the CCJrnpany .re-ENaluate its methodology for forecasting

requirements, including its method of forecasting the number

of customers in each class, load requirements for each class

and customer use factors.

3. That, in the next filing, the Company discuss how its design

standard compares to the coldest non-heating season and

heating season in the past 30 years.
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4. That, in its filing, the Company address in detail the status

of the Boundary Gas Project, the level of risk involved in

relying on the Project as a supply source for new load addi­

tions, the level of confidence the Company has in its appro­

val and timely delivery, and the Company's contingency plans

in the event the project is delayed or disapproved.

5. That, before P~gust 1, 1981, the Company report to the Council

how it will st:.pply the <;easonal and peak day volumes origi­

nally assumed to be available from the Boundary Gas Project

in the heating season or 1981-82.

6. That, in its next filing,- the Company describe the likelihood

and effects of a loss of a significant portion of its current

Interruptible market, ar,.d report on its plans to address such

an event.

7. That, in its next filing, the Company describe the extent of

its contingenGy planqinq, and if and how such planning pro­

tects against the above mentioned supply uncertainties.

8. That the Comp.my submit to the Council as part of the next

. filing which is due July 1 an analysis of the cost effective­

!less of displacing insecure and expensive supplemental gas

supplies duri,lg the heating season with conservation "supply"

through the i!lplementation of "zero interest load programs",

the submittal of which has been required by the Secretary of

Energy Resources of the Commonwealth pursuant to letter dated

April 24, 1981, and Chapter 465 of the Acts of 1980.
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The Company has attempted to comply with these conditions in its

Forecast. The Company's efforts to comply will be discussed at

appropriate points in the Forecast of Sendout and Supply Plan sections

of this Decision.

III. FORECAST OF SENDOUT

A. Review Criterion

The Council employs three criterion in its evaluation of gas

company forecasts. They <',re review~ility, reli~ility, 'and

appropriateness. A methodology is review~le if a Company's submission

to the Council contains enough information to allow a full understanding

of the Company's methodolo'n' such that the results can be evaluated and

duplicated by another person given the same information. In this

proceeding, a number of contradictions exist between statements made in

the Company's forecast, ir its discovery responses and in its hearing

testimony. The level of ~ocumentation necessary to judge a

forecast review,lble has net been achieved in this proceeding. 1

A methodology is re1i~le when it ensures confidence that the

assumptions, judgements aud data forecast what is most likely to occur.

Contradictory s;:atements regarding growth levels, conversion policies

and ~endout re~lirements, as well as low peak day and design year

2figures, do not impart confidence in the reli~ility of this forecast.

As the two previous criteria have not been met to the Council's

satisfaction, the issues of whether the forecast is appropriate or

technically suit~le for the Company at hand cannot be determined from a

review of the Company's filing and, will not be a primary concern of

1 Infra, 6-9.
2 Infra, pp. 7, 11.
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this decision.

B. Normal Year

A "nom.:.l year" is defined as a year that is neither warmer nor

colder than average. The Company took a 25 year arithmetic average of

actual degree day data and arrived at a normal year of 6530 degree days.

This is not an inappropriate calculation. However, the Company,

referrinq to problems with the forecast methodology, stated that "6530

degree dl~S were used instead of a more representative 6,711 degree days

for the E'itchburg .\rea. ,,3 The Company did not provide documentation for

the assertion that 6711 is more representative in light of the fact that

the average of the past five years has been 7187 degree days this may be

seen as a positive change. However, complete documentation for the

selection of this .:ritical figure is requested in the future. The

Council does note ':he Company's statement that, "Our next forecast will

4
contain revisions to reflect the needed change."

The Company f~recasts its normal year sendout requirements in the

following way:

Base load and space heating increments were calculated from an

analysis of firm gas sendout during split year April 1, 1980 to March

31, 1982, according to the Company. The nature of this analysis was not

specified. Earlier in the Forecast the Company also stated that it used

linear regression analysis in this calculation. 5 The Company witness,

Michael Minkos, Manager of Energy supply, stated that he calculated base

use and base heating correlations; he did not explain the variables used

3 EFSC 8l-llA, Response 5, emphasis added.
4 Forecast: Methodology, forecasting.
5 rd.
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i.n the analysis or the number of years of data used. He also stated

that, "On an annual basis we use July and August and divide it by two ..•

We f:oel those are the two months there's no heating on any gas use.,,6

In any event, base load heating increments are absolutely essential

building blocks in any forecast. The Council has approved use of July

and August sendout figures as an acceptable method of forecasting base

Hse in several cases.** However, the Company should describe the exact

nature of the regression analysis used and specify how it was used in

the foreca,~t. Regardless of what methodology the Company uses, the

Council exr,ects thorough and concise documentation of the derivation of

these crit~cal figures in all future filings.

After arriving at figures for base load and heating increments, the

company ca~culated Test Year Firm Annual Gas Requirements of 2,064,082

Mcf based dn sales from April 1, 1980 to March 31, 1981. The Company

states that, "total sendout is then calculated using the base load and

space heating increment." Base use and space heating increments are

multiplied by projected number of customers to arrive at total sendout.

(The connection between Test Year Firm Annual Gas Requirements and total

sendout is not explained in the Forecast). From there, base load and

spaca heating increments are expressed as perc.entages of total year

sendout, and these percentages are expected to remain constant for each

~ear of the forecast period.

The Company has set a net 3\ annual growth as a goal for total

system sendout. In the forecast, this figure is multiplied by the Test

Year Firm Annual Gas Requirement to arrive at an annual increase in

sendout of 61,922 Mcf. However, the Company's witness, in his most

6 Tr. pp. 27-29.
7 7 DOMSC 164 (Commonwealth).
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Table 2

Fitchburg Gas Company

Average Annual Use Per Customer

hISTORICAL

Residential Classes
Heating

Base Use Heating Use
Non-Heating

1976-77
1977-78
1978-79
1979-80
19EO-81

FOFECAST---
191',1-82
1982-83
191:3-84
19,;4-85
1985-86

33.9
32.5
32.7
33.1
31.2

31.3
31.2
31.3
31.3
31.3

.0135

.0131

.0128

.0133

.0146

.0165

.0167

.0169

.0172

.0174

29
30.4
30.8
33.7
39.9

45.6
47.5
48.9
49.9
51.0

NO'i"E: Base use figures are expressed as MCF/year. Heating use
figures are expressed as MCF/degree day.
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recent testimony, stated that the Company has changed this assumption

and said "Fitchburg's current policy is zero growth," and that "our

current limitations are not total supply, but peak day and peak hour

availability, we are very conscious of that and that's the reason we are

now on a zero growth until we either get an increased pipeline supply or

8
a firm storage." The implication of this change in growth projections

for supply planning will be discussed more later in this decision. It

should also be noted that the 3% annual net growth assumption was not

based upon an analysis of number of customers and usage per customer in

the various classes. The Company states in response to Staff

Information Request No.5, that, "A good portion of this [3%] growth

would be in the residential heating program." Exactly how much was not

specified. However, as of August 10, 1982 the Company had no customers

waiting to be converted, information consistent with the Company's

current zero growth policy.

After factoring growth into the total sendout forecast, the Company

divided total sendout for the year being forecasted into base use and

space heating increment using the percentages previously established. 9

The split year 1980-81 is analyzed to determine the percentages of total

sendout which were industrial, commercial, residential with gas heat,

and residential without gas heat. These customer class assumptions are

assumed to remain constant over the forecast period. This method

considers neither changes in number of customers, nor in use per custo-

mer. See Table 2. This is inconsistent with Fitchburg's assertions

that it expects much of the forecasted growth to be in residential

8 Tr. pp. 13-24, 74.
9 See Table 1, numerical factors provided in response to EFSC 81-11A

condition 1.
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conversion to gas heat, and that usage per customer in this class will

increase substantially over the forecast period. However, the Company's

witness stated at the August 6, 1982 hearing that:

"We will be changing our methodology for we don't anticipate
an increase in use per customer. We anticipate it staying
equal or showing a slight decline as conservation takes hold.
But the methodology which you see here is incorrect to the
point where it is just done on a straight mathematical basis
by using total, taking sendout, dividing percentage-wise
against the classes for historical days use and dividing what
we felt wouldl8e the estimated number of customer in a parti­
cular class."

This explanation is unsatisfactory in light of EFSC 81-11A Condition 2

stipulating that the Company re-evaluate its methodology for forecasting

requirements, including its method of forecasting the number of

customers in each class, load requirements for each class and customer

use factors. In its next filing, Fitchburg should explain how it has

derived its projections of number of customers and usage per customer,

by class, and how it uses these in its overall forecast of sendout. If

it chooses not to use such a methodology, it should explain why not, and

explicitly state why its methodology is preferable. Condition No. 1

addresses this issue.

C. Design Year Sendout

In response to Condition No. 3 in the last Council decision,

Fitchburg provided 17 years of weather data for its area. This data

shows that the average of the last five years has been 7157 degree days

(DO), 627 degree days above the 6530 DO which Fitchburg has considered

to be normal for forecasting purposes. The Company has since indicated

that the figure for a normal winter should be 6711 degree days, instead

of 6530 00. 11 In fact, 7157 DO is only 0.4% less than the 7183 DO which

10 Tr. p. 12.
11 See: infra at 15.
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Fitchburg considers to be design. Fitchburg's design criteria has been

exceeded twice in the last seventeen years. The Company needs to adjust

its definition of normal and design years to reflect its experience over

the last five years. It should describe such adjustments in its next

forecast, or explain why it has not done so. (See: Condition No.1).

If a design criteria of 7440 DD is used (this is the actual figure

for Fitchburg in 1977), rather than the Company's design figure of 7183,

design sendout for 1982-83 is increased by 72 MMCF, and for 1985-86 by

78 MMCF.

D. Peak DaX Sendout

Peak day sendout is projected to grow by 2-3\ each year during the

forecast period. The Company uses 66 DD as its design criteria for peak

days. The Company justifies its approach as follows: "This number

[66 DD] was selected from a statistical approach. Using historical data

66 DD is simply the probability of that Degree Day occurring once in 25

years.,,12

The purpose of projecting peak day sendout is to estimate the

maximum one day sendout that the Company must plan for. For Fitchburg

to hold to a 66 DD figure when it recently experienced a 70 degree day

raises questions about its "statistical approach". In its next filir,g,

the Company should make adjustments in its peak day design cri~eria, or

explain to the Council why it has not. (See: Condition No.1) •

If a design criteria of 70 DD is used, rather than 66DD, peak day

sendout for 1982-83 is 20,510 MMBtu,13 and it must be remembered that

12 Forecast p. 3.
13 Second Information Responses, No.2.
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this represents supply planning on the basis of actual experience with

no contingencies built in.

The Company's projected peak day sendout, based on a 66 degree day,

for 1982-83, is 20.7 MMCF. The Company witness did state, in response

to questions on whether peak would be lowered due to less system growth

that, "This year I believe it (peak) would be close to the 20.7 but

again it would probably be fair to say it might be a little less'." (Tr

76) •

E. Conclusions: Sendout Forecast

The Company's forecast of sendout is not reviewable, is not the

product of the application of a reliable methodology and is an inade­

quate basis for supply planning~ In its calculation of both design peak

and design year the forecast design is below actual experience. The

company, in effect, has told the Council in written submission that they

plan to have~ gas available on winters' coldest days than has been

needed in the recent past. This can in no way be approved by the

Council as, " ••. a projection of ••• gas requirements ••• based on

substantially accurate historical information and reasonable statistical

projection methods." MGL Ch. 164 sec. 69J. Therefore, the Council

Rejects the Company's forecast of sendout.
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IV. Supply Contracts and Facilities

A. Pipeline Supply

The Company has a long term contract expiring in November 19B8 wi.th

the Tennessee Gas Pipeline Company (hereinafter "Tennessee") for the

delivery of up to 7.6 MMCF/day of pipeline gas up to an annual volu­

metric limitation of 1131 MMCF. The Company receives 100 MMCF of

storage gasl 50 MMCF from Consolidated and 50 MMCF from Penn-York stor­

age. The Penn-York storage gas is available under a firm transpcrtation

contract with Tennessee at up to 0.5 MMCF/day14 and the Consolidated up

to 0.5 MMCF/day on a best efforts basis.

B. LNG

The Company has operated under a long term contact with Bay State

Gas Company (hereinafter Bay State) for the purchase of LNG. ~is

contract, executed in 1978, provides for 125 MMCF of firm and 40 MMCF of

optional LNG. The contract has been amended in each of the past two

years to provide additional LNG. In the 1981-82 heating season <:he

amended contract provided for an additional 105 MMCF firm and 35 MMCF of

additional quantities. Due to delays in the Boundary gas projec':, the

Company has recently amended the Bay State contract to provide f"r 250

MMCF firm and 75 MMCF optional of LNG.

The Company leases on-site LNG storage a.na vaporization fac:.lities

in Westminster, Mass. Storage capacity is limited to 4.17 MMCF, which

represents less than one day of peak sendout. Maximum sendout during

the 1980-81 heating season was 4.9 MMCF. The company's peak day LNG

14 Tr. p. 65.
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sendout capability is 7.2 MMCF. For maximum peak day sendout, eight

trucks, carrying 880 MMBtu each, are necessary in a 24-hour period.

LNG will remain a significant source of peak day supply even after the

Boundary Gas Project commences supply of natural gas.

PROPANE

The Company has long term propane supply contracts with Petrolane,

Inc. and the C.M. Dining Corporating extendion through March 31, 1,'85.

These contracts provide for 110 MMCF of firm supplies ahd 72 MMCF cf

optional quantities.

The Company owns a propane/air Peak Shaving facility in Lunenblrg,

Mass. with a storage capacity for 25.4 MMCF and maximum daily design

capacity of 7.2 MMCF. 15 Reliance on propane is expected to decline once

the Boundary Gas Project comes on line.

D. Boundary Gas

Fitchburg has signed a precedent agreements with Northeast Ga~

Markets, Inc. ~ receive up to 1,000 MCF/day of Canadian Gas as part of

the Boundary Gas Project. This gas will be used to fill 250,000 MMCF of

storage, contracted for with the Penn-York Energy Corporation, and to

supply gas during the heating season.

The Company initially forecasted that the Boundary Cias project

would be on line by November 1982. The Company now expec:ts delivery of

these supplies to commence in the fall of 1984 and has an~nded its

contract with Bay State Gas to provide for additional volumes of LNG to

16compensate for this delay. The Company has also arranged to inject

15 All of the Company's previous filings indicated that maximum LPA
capacity was 6.0 MMCF/day, including the present filing. Under
cross-examination at the hearing, Company witness Michael Minkos
testified that 7.2 MMCF/day is the correct figure.

16 See: supra at 12.
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additional pipeline gas into the Penn-York storage fields. Approxi-

mately 86,000 MCF of storage gas, above and beyond the 100,000 MMCF

storage previously available, will be available to the Company on a

best efforts basis.

E. Additional SUpplies

Fitchburg has formed a wholly owned subsidiary, FitchC~rg Energy

Development Company (FEDCo) which is engaged in e:<ploration for natural

gas. This venture has enjoyed limited success. Production is

approxImately 13 MCF/day at the present time. The Company I1xpects to

produce 20 MCF/day resulting in the supply of 4 MMCF per year during the

forecast period. This' represents approximately 0.2' of annual firm

sendout.

F. Conclusions - Supply Plan

Prior to analyzing the ability of the Company to meets its forecast

needs, we must note that its forecast has been rejected and has been

judged unreliable. The following analysis of the Company's ability to

meet firm needs on peak day, design year, and so called "cold snap"

periods is based on the best actual historical data available to the

Council at this time. This analysis does not address the Company's

ability to meet design needs as there is no acceptable forecast of them.

1. Peak Day

17
Fitchburg has experienced an actual peak day of 70 DO. To meet

the needs of its customers on that day, the Company would need to

18send out 20.7 MMCF of gas. The Company's combined maximum sendout

capacity is 22.5 MMCf/day and allows for an 8' reserve over actual

17 Tr. p. 49
18 This calculation utilizes the forecast methodology rejected in Part

II, supra. No other method is available.
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Table 3

Fitchburg Gas Company

Comparison of Resources
1

Available to Meet Actual Peak Day
(70 DD)

capacity
Capacity Needed on Paak % Capacity

Source MMCF/Day MMCF/Day on Peak

Tennessee 7.6 7.6 100

Firm Storage Return 0.5 0.5 100

LPA 7.2 5.4 75

LNG 7.2 7.2 100

22.5 20.7 92%
(weighted average)

1. Source Tr.pp. 65 ~ seq., Forecast Table G-23, Tr. p. 49
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19historical peak. Although this appears adequate at first blush, the

supply mix of the Company causes concern over the reliability fo the

Company to meet its firm customers needs on the winter's coldest days.

See Chart 1 and Table 3.

Fitchburg supply mix at peak consists cf: one LPA plant with 3.5

days of storage at maximum capacity; an LNG facility consisting of two

vaporizers, each with a maximum op'srating capacity of 7.2 MMCF/Day, but

because of operational problems is only capable of a peak sendout of 7.2

MMCF/Day; and, pipeline supplies. As Table 3 shows, the sources each

represent approximately 33% of peak sendout. The Company testified

that, in the event of an unscheduled interrul,tion of any of these

facilities on a peak day, the Company, " ••• would probably have to

institute Some type of curtailment plan with.Ln our system.,,20

The Council is concerned that the Compa,y apparently does not have

in place a contingency plan with either Boston Gas, with which it has an

interconnection in Lunenburg, or ~ith Tennessee for emergency gas in

such a contingency. 21 We understa.nd the problems that smaller gas

companies such as Fitchburg must <'onfront ir, constructing and main-

taining reserve peak shaving capac:ity for use on rare occasions. To the

extent economies of saele allow the larger gas companies, such as

Boston, Commonwealth and Bay State to maintain such reserves, the

Company should consider utilizing such capacity through interconnec-

tions.

19 Tr. p. 72
20 Tr. p. 17.
21 Remedies may also be sought from the FERC. See 15 USC secs. 717 et

seq.
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Table 4

Fitchburg Gas Company

Heating Season Supplies and Sendout

1982-83
Total Supply Normal Firm

Available Sendout

PIPELINE

CD
Storage

NON-PIPELINE

Propane
LNG Storage

FUTURE SOURCES

Boundary Gas

TOTAL SUPPLY

NORMAL FIRM
SENDOUT REQUIRED

DESIGN YEAR
REQUIREMENTS

1131
n7.7

2( 42.3

1131
144.2

164.8
240

1723

1908

NOTE: Boundary Gas vo1~es have been deleted from the 1982-83
heating season L~G volumes have been increased in order to
reflec~ the Company's amended contract with Bay State as
pr~vided in Info~ation Response 81-5.
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2. Design Year

As was discussed in Part II. C., supra, the Company forecasts a

design year of 7183 DD, when the actual design year over the last five

years has 7440 DD, having a n.,argin of 0.4\. The Company has projected

that it will have available ~371 MMCF to meet design conditions. Of

this total 2634 MMCF is pipeline gas or winter storage gas; SO-MMCF is

purchased LNG from Bay State; and 213 MMCF is propane. Removing

Boundary Gas Supplies from the company's G-22 tables shows Fitchburg to

be approximately 31 MMCF sho~t of design requirements for the '82-'83

heating season. To replace these volumes the company has entered into a

firm contract for LPG with Dome Petroleum and the Company appears to

have sufficient resources ne~essary to meet their historical average

normal year with any margin for design (above 0.4\) to be met with LPG

or LNG, whichever is less ex~ensive.22

3. Cold Snap

In our discus!lion of tht, Company's ability to meet peak day

requirements23 we noted that the Company operates near full capacity

during such weathe::. During a "cold snap", defined as a number of

consecutive days a": or near peak, the Company would operate its LPA and

LNG pl'h1ts at almo:;t full capacity. The Company would be reliant on

trucks for LNG aftl!r the first 18 hours and would be in a similar

situation with reg<lrd to LPG after 4.6 days (assuming 100\ inventory

levels on the first cold day). This is a troublesome situation, but not

insoluble. The Company should have a firm, written standard operating

22 We note that this will apparently be the case for the upcoming
heating season. See Table 4.

23 See part III F.l, supra.
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procedure to follow in the event of an unscheduled capacity outage

during a cold snap, which should include a discussion of utilizing its

Lunenberg interconnection.

4. Conclusions

Fitchburg can meet a,;tual historical peak day, year and cold snap

criteria with available resources. The Council is however concerned

over the lack of' capacity reserve during cold weather, and the lack of

LNG storage. We are symp,ithetic with the Company's economic situation

as pertains to new constr\\ction24 but feel strongly that the Company

must have reserve capacity available to it of at least 7.2 MMCF/day.

(The size of both the LPA and LNG daily maximum sendout), and we so

condition this decision.

IV. DECISION AND ORDER

The Council hereby ~JECTS the sendout forecast of Fitchburg and

APPROVES CONDITIONALLY the Company's supply plan, and now ORDERS:

That ~he Compa~' meet with Council staff and/or members within

sixty days of the issuance of a Final Decision in order to

develJp a forec:lst methodology which meets the statutory

crite don of .... a projections of... gas requirements... based

on su,ostantially accurate historical information and

reaso:lable statistical projection methods."

This forecast should sp""cifically include:

a. An explanation of its derivation of projected number of

customers usage per customer by class, and the use of

these projections in forecasting sendout.

24 Discovery Response No.8.
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b. An adjustment of the Company's definition of normal and

design years to reflect recent weather experience.

c. An adjustment to peak day design criteria, or an

explanation why such criteria is sUfficient.

2. That the Company submit to the Council no later than at its

next meeting, a plan for meeting the contingency of the loss

of 7.2 MMCF/day of sendout during a peak day or cold snap.

paul T. Gilrain, Esq.
Hearing officer

On thp. Decision:
Margaret Keane
Staff Economist

This decision was approved unanimously by the Council at its
Octor~r 25th, 1982 meeting.

Voting in Favor: Margaret N. St. Clair, Esq., Secretary of Energy
Resoluces; Benrice McIntyre, Esq., for the Secretary of Environmental
Affai.rs, Noel Simpson, future Secretary of Economic Affairs, Richard
Pierc:e: for the Secretary of Consumer Affairs, Thomas Crowley, P.E.,
Public Member, Engineering: Richard Croteau, Public Member, Labor.

Ineligible to Vote: Harit Majmudar, Public Member, Electricity,
Charles Corkin II, Esq., Public Member, Oil.

;)7. )7.>;S);W~
Margaret N. St. Clair, Esq.
Chairperson

Dated in Boston this day of November. 1982.


