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Village of Morrisville Water & Light Department 

 

2016 Integrated Resource Plan 

 

Transmission and Distribution Section 

 

INTRODUCTION 

 

This component of the Integrated Resource Plan (“IRP”) of the Village of 

Morrisville Water & Light Department (“Morrisville”) addresses the transmission 

and distribution components of Morrisville’s electric system.  Consistent with 

collaboration between Morrisville, Vermont Public Power Supply Authority 

(“VPPSA”) and the Vermont Public Service Department (“PSD”), the format of 

this Transmission and Distribution (“T&D”) section of the IRP follows the key 

topics contained within the addendum to the PSD’s 2011 Vermont Electric 

Plan. 

 

The Village of Morrisville Water & Light Department was incorporated in 1895.  

Like most of Vermont’s smaller municipal utilities, many of its utility functions, 

such as office staffing, are carried out by employees who also have 

responsibilities in other aspects of village municipal operations.  Morrisville 

remains guided by the Vermont Public Service Board (“PSB”) rules as well as by 

the American Public Power Association’s (“APPA”) safety manual. Well-

established practices keep Morrisville operating efficiently. 

 

Morrisville’s service territory is located in Lamoille County in north central 

Vermont.  Its service territory can be seen on the Vermont Utility Service 

Territory map found below, and it encompasses the Village of Morrisville as well 

as portions of seven of the surrounding towns: Morristown, Elmore, Hyde Park, 

Morrisville, Stowe, Johnson and Wolcott. About 70% of Morrisville’s customers 

are served within the village and town portions of Morrisville.  Morrisville serves 

approximately 3,986 retail customers.  
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In 2015 Morrisville’s peak demand in the winter months was 8,378 KW and 

8,957 KW during the summer and shoulder months.   Annual energy sales for 

2015 were 49,804,665 kWh (pulse load at system boundary) and the annual 

load factor for 2015 was 63.5%.  

Morrisville is connected to the transmission systems of Green Mountain Power 

Corporation (“GMP”) to the north, Vermont Electric Power Company (“VELCO”) 

to the south in Stowe, and the Hardwick Electric Department (“Hardwick”) (and 

eventually GMP) to the east.  
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 VILLAGE OF MORRISVILLE WATER & LIGHT DEPARTMENT 

SYSTEM OVERVIEW 

 

The following table shows Morrisville’s number of customers and retail sales for 

the past 5 years. 

 

 

The following table shows Morrisville’s annual system peak with the day and 

hour that it occurred for the past 5 years. 

 

 

Morrisville-owned Generation: 

Morrisville owns and operates three generating stations known as Cady's Falls 

(Plant #1), Morrisville (Plant #2), and Green River (Plant #3). All three of 

Morrisville’s generating stations are hydroelectric plants with two 

turbine/generator units per plant.  In total, these plants have a rated capacity 

of approximately 4.9 MW, produce an annual average of around 10,000,000 

kWhs, and meet approximately 20% of Morrisville’s total power requirements. 

2011 2012 2013 2014 2015 2011 2012 2013 2014 2015

Residential sales (440) 3,336 3,335 3,308 3,389 3,415 20,984,084 20,630,338 20,906,666 20,887,095 21,103,642

Rural sales 0 0 0 0 0 0 0 0 0 0

Small commercial and industrial sales 

(442)  1000 Kw or less 576 580 586 595 595 23,877,822 23,452,156 23,642,348 23,824,413 23,912,370
Large commercial and industrial sales 

(442)  above 1,000 Kw 0 0 0 0 0 0 0 0 0 0

Public street and highway lighting (444) 2 2 2 2 2 154,522 116,517 115,315 115,266 114,144

Other sales to public authorities (445) 0 0 0 0 0 0 0 0 0 0

Interdepartmental sales (448) 0 0 0 0 0 0 0 0 0 0

Total 3,914 3,917 3,896 3,986 4,012 45,016,428 44,199,011 44,664,329 44,826,774 45,130,156

Y/Y 0% -1% 2% 1% -2% 1% 0% 1%

Number of Retail Customers Retail Sales (kWh)

2011 2012 2013 2014 2015

Peak Demand kW 8,967 8,432 9,160 9,446 8,957

Peak Demand Date 07/21/11 06/21/12 07/19/13 12/27/14 08/19/16

Peak Demand Hour 14 15 16 18 19

Annual System Peak Demand
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Two of the hydro plants are located on the Lamoille River. One is located on the 

Green River, a tributary that feeds into the Lamoille River. The relative 

relationship of each plant is shown in the following simplified diagram. In 

addition, each plant is discussed briefly below. 

 

 

 

 

 

 

The following chart summarizes the actual total generation output for the past 

10 years. 
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Morrisville’s annual hydro generation is primarily dependent on the amount of 

precipitation received. The following chart shows precipitation recorded at the 

Morrisville/Stowe airport for 2006 through 2015. As can be seen in the chart, 

precipitation has been below average for 6 of the last 7 years with 3 of the 

years being significantly below average. Normalizing the hydro generation for 

the past 10 years yields an average annual generation of approximately 

10,000,000 kWhs. 
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Cady’s Falls (Plant #1) 

The Cady’s Falls Plant is located on the Lamoille River just downstream from 

the Morrisville Plant. 

 

The Cady’s Falls Plant consists of two turbines, an older horizontal unit 

installed in 1914 and a second, vertical unit installed in 1947.  Unit #1 has an 

output of 600 kW while Unit #2 has an output of 700 kW.  The output for both 

turbines is at 2.4 kV delta and presently connects to the Morrisville sub-

transmission System at 34.5 kV through a pad mounted transformer 

originating at Substation #1.   

 
Morrisville Plant (Plant #2) 

The Morrisville Plant is located on the Lamoille River just upstream from the 

Cady’s Falls Plant. 

 

The Morrisville Plant #2 consists of two vertical turbines installed in 1924.  The 

units are rated 600 kW and 1,200 kW at 2.4 kV.  The output is connected to a 

2.4-12.0 kV transformer that is connected to Substation #4. A new connection 

will be made via a 2.4 kV to 34.5 kV 2,500 kVA pad mounted transformer in 

2017.  

 
Green River Plant (Plant #3) 

The Green River Plant is located on the Green River, a tributary of the Lamoille 

River and is about 5 miles upstream from the Morrisville and Cady’s Falls 

plants. The Green River Plant structures include a concrete arch dam, an earth 

dike, a penstock and powerhouse. The plant is difficult to reach, and is 

operated remotely. 

The dam has a maximum height of 105 feet and a storage volume of 

approximately 17,400 acre-feet at spillway crest elevation 1,220 feet.  

The Green River Plant consists of two vertical turbines powering two 900kW 

generators.  The output is at 4.16 kV and steps up to 34.5 kV at Substation #7.  
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Substation #7 interconnects to the Morrisville transmission system at 

Substation #6 via a Hendrix spacer cable line. 

 

Other General Generation Information 

Both the Morrisville Plant and Cady’s Falls Plant have black start capability. 

Both of these units operate at bus voltages of 2,300 V.  

From an energy perspective, Cady's Falls Plant and Morrisville Plant are 

considered run-of-the-river though they have some storage capability through 

ponding, and are available year round. Green River has substantial storage 

capability, and a high head, but its output is reduced due to draw-down 

constraints and other factors. 

Morrisville operates its hydro plants under a license from the Federal Energy 

Regulatory Commission (“FERC”) which includes Water Quality Certificate 

conditions from the Vermont Agency of Natural Resources (“VT ANR”). The 

current 30 year License expired in April 2015. Morrisville filed a new license 

application to operate its hydro for an additional 30 years in 2013. The 

issuance of a new license from FERC is pending the appeal of a new Water 

Quality Certificate from the VT ANR. Morrisville continues to operate under the 

conditions of its existing License. 

 

Transmission System: 

Morrisville relies on VELCO for power deliveries over the state’s bulk 

transmission facilities. Morrisville has a direct connection to VELCO in Stowe. 

Morrisville has indirect connections to VELCO through Green Mountain 

Power’s 34.5 kV sub-transmission system at a number of locations including 

East Fairfax, Irasburg, Middlesex, Berlin and Barre. 

VELCO constructed a bulk transmission line extension from Middlesex to 

Stowe VT in 2009. In addition, VELCO constructed a 115 kV to 34.5 kV ring 

bus substation. Morrisville connects to one section of the ring bus. This 

addition significantly improves the reliability of service to Morrisville, Stowe 

and Hardwick customers by eliminating 34.5 kV line contingencies that 

plagued the region for many years. 
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Sub-Transmission System: 

In addition to its internal hydro stations, Morrisville also owns the 34.5 kV 

transmission facilities within its own service territory. The Morrisville 

transmission system includes 33 miles of 34.5 kV line, interconnected to GMP 

in Johnson, VELCO in Stowe and Hardwick in Wolcott as shown in the figure 

below.  

 

 
 

The majority of the 34.5 kV lines are built with 336.4 MCM ACSR.  The 

significant exception to this is the Cady’s Falls-Johnson section of the B22, 

which is built with 626 MCM Hendrix spacer cable and the line from 

Substation #6 to Substation #7, which is built with 336 Hendrix spacer cable. 

Taps to Substations #4 and #2 are built with 1/0AAAC. 

 

These Facilities play an integral role in connecting the GMP system between 

Waterbury and Marshfield to the GMP system crossing the state from Fairfax to 

Irasburg. Changes to the Morrisville transmission system affect GMP, VELCO, 

Stowe, Hardwick, Hyde Park, Johnson, Washington Electric Cooperative, 

Vermont Electric Cooperative and could have effects statewide under certain 

configurations of the bulk transmission system. Conversely, because 
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Morrisville's system is so tightly intertwined with its neighbors, it is very 

sensitive to any voltage swings or outages on those surrounding networks. 

One item of interest is that Morrisville’s B22 line loading is showing significant 

flows from Johnson to Morrisville after the Stowe VELCO substation was put in 

service. Morrisville was expecting to see flows from Stowe VELCO to Morrisville. 

That the opposite is occurring is attributable to large wind farms in the 

northern part of the State. The flows are increasing energy line losses for 

Morrisville beyond what was expected when planning studies were completed 

for the Stowe VELCO substation. The increased loss situation could be 

alleviated if the B22 breaker was operated normally opened at GMP’s 

substation in Johnson. However, analysis done by VELCO recommends 

keeping the B22 line operated in the normally closed position for system 

reliability purposes. Morrisville continues to pursue a solution to the issue of 

increased power flows across its system. 

 

Distribution System General: 

The distribution system includes 180 miles of line operating at 12.5 kV, 4.16 
kV and 2.4 kV.  A Distribution Study conducted by Economic and Engineering 
Associates in 1997 evaluated the long-term system performance and 
recommended conversion of the entire Morrisville System to 12.5 kV.  The 
conversion to 12.5 kV serves three primary objectives. First, energy line losses 
are reduced. Secondly, it provides the opportunity to maximize feeder backup 
capabilities. Finally, it improves overall service quality for our customers. 
Morrisville has nearly completed the conversion effort and expects the work to 
be completed in 2017. 
 

Substation name and description: 

Morrisville currently operates eleven substations as shown in the following 

table. Each substation is briefly described below. 
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Substation No. Type 
1 Generation (Cady’s Falls hydro) 
2 Generation (Morrisville hydro) 
3 Distribution 
4 Distribution 
5 Distribution 
6 Switching 
7 Generation (Green River hydro) 
Johnson 1 Distribution 
Johnson 2 Distribution 
Johnson 3 Distribution 
Pratt-Reid Distribution 

 

The approximate location of Morrisville’s major substation facilities are shown 

in the map below. 
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MORRISVILLE SUBSTATIONS 

Substation #1 

Substation #1 is the step-up substation for Plant #1.  It consists of a 2,000 

kVA 2.4-34.5 kV padmount transformer.  This transformer connects to the B22 

line via switch 345PL1 at 34.5 kV. The padmount transformer and switch pole 

are shown below. 
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Substation #2 

Substation #2 is in the process of being set up similar to Substation #1. 

Morrisville is installing a 2.4 kV to 34.5 kV 2,500 kVA pad mount transformer 

to connect generation to the sub-transmission facilities. Substation #2 no 

longer serves distribution customers. Presently Plant #2 generates at 2.4 kV, 

which is stepped up to 12 kV via 3-833 kVA transformers. Power at 12 kV is 

delivered to Substation #4 where the 12 kV to 34.5 kV transformer is 

connected to 1.29 miles of Morrisville owned sub-transmission line. Morrisville 

generation is connected to the Northern Loop and B22 bus at Morrisville 

Substation #3. The projected completion date for work in Substation #2 to 

eliminate all equipment except a pad mount transformer is 2017. 
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Substation #3 

Substation #3 serves approximately 1,200 customers in the Morrisville system.  

It consists of a 34.5 kV bus with four 34.5 kV circuits and a 2,500 kVA 

transformer with one three phase12.5 kV distribution circuit.  The distribution 

circuit serves the southern sections of the Morrisville service territory with a 

main line that is underbuilt on the 3329 34.5 kV line.  There are no problems 

anticipated on this circuit for the foreseeable future. An increase in the 

transformer capacity is recommended so the entire system load from 

Substations #5 and #3 can be carried from either substation. The distribution 

breaker s-22 is a Cooper Nova 15 with a Form 5 control panel. Morrisville has 

wireless communication with the distribution breaker, which allows remote 

operation and alarm notification. Transmission breakers have fault location 

and fiber connected communications for data monitoring only. 
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Substation #4 

Substation #4 consists of a 3,750 kVA 34.5-12 kV transformer and a 2,000 

kVA 34.5-4.16 kV transformer.  The 12 kV Bus brings the generation from 

Substation #2 to Substation #4 where it is stepped up to 34.5 kV.  The 4.16 kV 

distribution circuit serves a portion of the village which will be converted to 

12.5 kV in 2016.  Given this substation’s proximity to the Lamoille River, the 

long-range plan includes slow conversion of the 4.16 kV circuit to 12.5 kV with 

the retirement of the substation at the point where the load has all been 

converted. Substation #4 is scheduled for retirement in 2017. The Substation 

#4 recloser is a Cooper Nova 15 with Form 5 control. Morrisville has wireless 

communication with the distribution breaker which allows remote operation 

and alarm notification. The single circuit is regulated. 
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Substation #5 

Substation #5 consists of a 7.5 mVA, 34.5-12.5 kV transformer.  The 12.0 kV 

delta circuit is described in detail under the “Distribution System General” 

section.  Three 12.5 kV circuits supply the Morrisville customers in the Garfield 

section of Hyde Park, Elmore and all of the commercial load on the north end of 

Town as well as the Village and hospital circuits   

 

The substation includes a 3,600 kVAr capacitor bank which provides power 

factor correction and voltage support to the Lamoille County 34.5 kV system.  

Additional capacitors may be added to the 34.5 kV system at Substation #5 as 

the Lamoille County load continues to grow. 

 

The substation originally included a 2,000 kVA, 12.0-2.4 kV transformer, but 

this transformer failed in 2004.  The 2.4 kV load was transferred to Substation 

#2 but most of the 2.4 kV has been converted to 12.5 kV and transferred back 

to Substation #5.  Substation #5 has been redesigned to improve the 

operations and safety of the substation.  The significant upgrades are a new 

34.5-12.5 kV transformer on a foundation that includes oil containment, new 

regulators and new circuit breakers.  The design provides for four 12.5 kV 

circuits of which three are installed presently. 

 

Work is in progress to reconductor distribution lines so all Substation #3 

customers can be carried on the 7.5 MVA transformer at Substation #5. This 

will make the upgrading of the substation #3 transformer to a 7.5 MVA unit 

possible. The substation has Cooper Nova 15 breakers with Form 5 control. 

Morrisville has wireless communication with the distribution breaker which 

allows remote operation and alarm notification. 
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Substation #6  

 

Substation #6 is a switching station and includes two 34.5 kV breakers.  One 

breaker provides protection to the 3319 Line for faults between Substation #6 

and Substation #7 at the Green River Plant.  The second breaker (619) was 

installed to segment the 3319 line from Sub #3 to Marshfield.  For a fault on 

the line between Substation #6 to Marshfield, the breaker will protect the 

Morrisville section, keeping Substation #5 and Pratt and Reid Substation from 

tripping off. The 619 breaker is an ABB OVR 3 phase vacuum breaker installed 

with an ABB control panel.  Breaker 619 has remote reading ability to notify 

personnel of an operation. VELCO has a fiber interconnection at Substation #6 

which presently monitors the 619 breaker status. There is no remote SCADA 

control. 
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Substation #7 

 

Substation #7 is a step-up station for the Green River hydro generation. The 

plant output voltage is 4,160 volts. The plant output is stepped up to 34.5 kV 

through 3-833 kVA transformers connected delta on the low side and grounded 

wye on the high side. Substation #7 interconnects to Substation #6 with a 34.5 

kV line. The line is protected by a recloser in Substation #7 and in Substation 

#6. 
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Substation #14 

 

Substation #14 has been retired and all of the equipment has been removed. 

The customers formerly served out of Substation #14 are served out of 

Substation #3. 

 

Johnson Substations (3) 

 

There are three small step-down substations located in the Town of Johnson.  

These substations were built to supply a small number of customers when the 

Villages of Johnson and Hyde Park and the Vermont Electric Cooperative had 

not yet served the area.  The Morrisville 34.5 kV line serving the Johnson talc 

mill and talc mine was the closest source of electric power.  The step-down 

substations consist of a 100 kVA, 34.5-7.2 kV (single phase) transformer and a 

regulator mounted on pole-mounted platforms.   

 

Pratt & Reid Substation 

 

Pratt and Reid Substation was originally a customer-owned substation.  

Morrisville purchased the substation in 2002, when the customer’s load 

dropped off significantly, and is able to serve distribution load to the west of 
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Brooklyn Street when needed.  The substation consists of a 2,000 kVA, 34.5-

12.5 kV transformer and one 12.5 kV distribution circuit.  Its proximity to the 

new commercial center of Morrisville makes it a strong asset to the Morrisville 

System; its being close to Substation #5 gives it the capability to provide 

significant backup to that substation.  Morrisville’s long term electrical 

infrastructure plan is to utilize the Pratt Reid substation in conjunction with 

Substations #3 and #5 to serve Morrisville’s load for the foreseeable future. 

 

 

Circuit Description: 

Circuit Name Description Length 

(Miles) 

# Customers 

by Circuit 

Outages by 

Circuit 2014 

5.4 Morrisville & Elmore 11.4 1468 35 
5.3 Morrisville No. End and Cady’s 

Falls 
2.7 427 13 

5.1 Hyde Park & Wolcott 7.4 398 6 
3 Morristown & Stowe 7.3 1300 28 
4 Morrisville Village Sub .8 205 6 
10 East Johnson 2.3 20 1 
11 Collins Hill 1.2 43 2 
 

There are 7 circuits in total.  The voltage of the circuits is regulated at the 

substation bus. Morrisville does not consider any of its circuits to be 
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particularly long. Morrisville operates its system to maintain 114 to 126 volts 

at the customer’s outlets. 

As shown in the table (above), in 2014, circuits 5.4 and 3 had the greatest 

number of outages. The reasoning behind the large number of outages was 

because of trees. These 2 circuits cover the largest area of our system and are 

susceptible to tree outages. 

 

Circuit 

Name 

Outage 

Cause 

Code 

Outage Cause 

Description 

Outages 

by Circuit 

2014 

5.4 1 Trees 35 
3 1 Trees 28 
    
Total   63 
 

To prevent future outages and maintain reliability, Morrisville continues to trim 

trees and add animal guards to equipment. In addition, Morrisville will be 

wrapping up its voltage conversion work and connect Substations #3 and #5 to 

avoid large number of customers out of service due to emergency or scheduled 

outages. 

 

 

 

A One-Line Diagram of Utility System: 

The following one line diagram of the system was updated on 10/21/2014. 
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ONE LINE DIAGRAM 
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The IRP should contain a detailed description of how and when the utility 

evaluates individual T&D circuits to identify the optimum economic and 

engineering configuration for each circuit, while meeting appropriate 

reliability and safety criteria. 

Morrisville evaluates T&D circuits on an ongoing basis in order to identify the 

optimum economic and engineering configuration for each circuit.  The 

evaluations include the review of the Rule 4.900 Outage Reports and data 

collected from load loggers. In addition, Morrisville periodically completes long 

term system planning studies to develop overall strategies for improving the 

performance of the T&D facilities. The cost of the improvements recommended 

in the study are developed into a 5 year budget and approved by the Trustees 

based upon the financial position of Morrisville’s electric department.  

Morrisville’s Public Service Board Rule 4.900 Electricity Outage Reports, 

reflecting the last four years (2012-2015) in their entirety, can be found at the 

end of this document.    

Morrisville has committed to performance standards for reliability that measure 

the frequency and duration of outages affecting its customers. There are two 

primary measures for the frequency and duration of outages. The Public 

Service Board’s Rule 4.900 defines them as: 

System Average Interruption Frequency Index ("SAIFI"): Customers 

Out, divided by Customers Served. SAIFI is a measure of the 

average number of times that the average customer experienced an 

Outage. 

Customer Average Interruption Duration Index ("CAIDI"): Customer 

Hours Out, divided by Customers Out. CAIDI is a measure of the 

average length of time, in hours, that was required to restore 

service to customers who experienced an Outage. 

Morrisville has committed to achieve performance levels for its distribution 

system below an index of 3.0 for SAIFI and 2.5 for CAIDI. Morrisville maintains 

a record of and reports on all its system outages, including the root cause of an 

outage. While some outages cannot be prevented, there are a number of 

specific, cost-effective steps that can be taken to maintain or improve system 

reliability by working to eliminate the potential for some outages to occur and 

making changes that will promote reduced outage times when an unavoidable 

outage does occur. 
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The following table summarizes Morrisville’s SAIFI and CAIDI values for the 

years 2012 – 2015. 

 Baseline 2012 2013* 2014 2015 

SAIFI 3.0 0.8 1.5/1.9 0.6 0.9 

CAIDI 2.5 1.3 3.4/9.6 2.5 1.7 

 

*Two sets of numbers are provided for 2013. The first set excludes major 

storms. The second set includes major storms. There was a severe wind event 

in July of 2013, and there was also an icing event in December of 2013. The 

annual report to the Public Service Board is calculated as the net of outages 

caused by major storms. 

Morrisville has a number of initiatives underway to improve reliability. Each of 
these initiatives is described below. 

 

Feeder back-up 

In the past, Morrisville had limited feeder back-up capabilities due to the 

multiple levels of distribution voltages on its distribution facilities. However, 

Morrisville is reaching the completion of a multi-year plan to convert all 

distribution voltages to 12.47 KV. Once the voltage conversion work is 

completed in 2017, along with the update of system maps reflecting the work 

done, Morrisville personnel will conduct a series of internal meetings with 

operations staff and our consultant engineer to determine the most cost-

effective feeder back-up options to pursue.  Recommendations will be made in 

the annual budgeting process to complete the projects needed to the extent 

possible within Morrisville’s financial constraints. 

Presently there is limited ability for feeder back-up between Substations #3 and 

#5 due to wire size constraints. Morrisville’s long term plan is to eventually be 

able to carry the entire system from either Substation #3 or Substation #5. Re-

conductoring will be done as part of the 2017 to 2022 capital improvements to 

accomplish this objective. 

Morrisville does not have many supplier associated outages due to the three 

transmission sources to its system. Morrisville’s load can be served from any 

two of the three sources 100% of the time and can be served entirely from 

either the Stowe or Johnson source alone for over 95% of the time. 

Automatic Reclosers/Fusing 



26 

 

Morrisville has automatic reclosers installed on all of its distribution feeders 

which attempt to maintain service to the maximum extent possible for 

momentary interruptions caused by tree and animal contact on the main line. 

In addition, Morrisville fuses all of the tap lines off from the main distribution 

line to reduce the number of customers impacted by faults on the tap lines. In 

addition, Morrisville has two remote operated motorized switches to provide 

loop feeds. 

Animal Guards 

Morrisville has a number of animal contact events a year that have prompted it 

to implement a policy of installing animal guards on all new construction and 

line rebuilds. In addition, Morrisville has changed out a number of porcelain 

cutouts and took the opportunity to install animal guards. Morrisville believes 

that animal guards are a cost-effective means of reducing animal contact and 

the associated service interruptions and Morrisville plans to continue the 

program of installing animal guards for the foreseeable future. 

Fault Locators 

Morrisville does not currently use fault locators on its distribution circuits 

since its circuits are relatively short and accessible. Morrisville uses its outage 

management system, fuse location, dispatching and line crew knowledge of the 

system for locating faults. 

Other 

Vegetative management and relocating country lines to roadside are also two 

important initiatives which Morrisville uses in order to improve reliability.  

Both will be discussed in greater detail later in this document. 

 

Page A-10 T&D System Evaluation 

1) The current power factor of the system, and any plans for power 
factor correction; 
 
Morrisville lacks equipment needed to accurately measure power factor 

at various locations on its system. Morrisville is investigating the cost of 

options with other VPPSA members to collect the data required to 

establish a program to improve its annual system power factor to 95%. 
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Although Morrisville’s summer power factor approaches the 95% target, 

its winter power factor is estimated to be near unity with the 3.6 MVAR 

substation capacitor bank in service at its Substation #5. This bank is in 

service year round for 34.5 kV voltage support and power factor 

correction based upon automatic voltage control. Morrisville’s hydro 

plants also provide power factor correction and volt amp reactive support 

when they are generating power. 

 
2) Distribution circuit configuration, phase balancing, voltage 

upgrades where appropriate, and opportunities for feeder back-up; 
 
Voltage Conversion 

Morrisville’s long-term strategy is to improve system efficiency by 

converting the 2.4 kV and 4.16 kV portions of its system to 12.470 kV. 

The effort was initiated in 1997 and the conversion work is expected to 

be completed at the end of 2016.  

Morrisville’s loads are fairly stable and do not generally require 

reconfiguration to balance the load. Load data for each phase of each 

feeder is collected via recloser control panel data and reviewed 

periodically in order to check balance. This has been particularly 

important during the conversion work as major changes are being made 

to the paths power is delivered across the distribution facilities. Any 

additional load growth is connected to maintain load balance. Phase 

currents that are generally within 5% of each other are considered 

balanced.  

As stated earlier, Morrisville has positioned itself for improving its feeder 

back-up capabilities as the conversion work nears completion. Once the 

voltage conversion work is completed in 2017, along with the updates of 

the system maps, Morrisville personnel will conduct a series of internal 

meetings with operations staff to determine the most cost-effective 

feeder back-up options to pursue. Reconductoring projects will be 

included in the 2017 to 2022 capital budget with the goal of creating 

multiple loops for alternate supply to minimize the number of customers 

impacted while repairs are made. 

 
3) Sub transmission and distribution system protection practices and 

methodologies; 
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Morrisville’s system protection includes sub-transmission (34.5 kV), 
substation and distribution protection. Each is discussed briefly below. 
 
 
34.5 kV Transmission System  
 
The protection of Morrisville 34.5 kV system is shared with GMP and 

VELCO. There are three main line sections from Morrisville #3 

substation. These include the 3319 line to Hardwick/Marshfield, the 

3329 line to the VELCO substation in Stowe and the B22 line to GMP’s 

substation in Johnson. These lines have breakers on both ends for fault 

protection. The status of the GMP and Morrisville’s breakers is 

monitored via Supervisory Control and Data Acquisition (SCADA). The 

status of the GMP breaker is monitored by GMP’s SCADA. GMP is also 

able to operate its breakers via SCADA. Morrisville’s breakers at 

Substation #3 are not operable via SCADA. Any abnormal operation of 

the protection system is reviewed by VELCO, GMP and Morrisville and 

relay settings are modified if required. 

In addition, Morrisville installed a breaker (619) at its substation #6 to 

reduce the exposure to Morrisville’s customers for faults on the 34.5 kV 

line from its Substation #6 to Marshfield. This reduces outages to 

Morrisville’s Substation #5 customers for faults on the lengthy line 

section from Morrisville’s substation #6 through Hardwick to GMP’s 

substation in Marshfield. 

Morrisville has contracted with VELCO to conduct a protection study of 
its sub-transmission system in 2016. Morrisville has documented its 
relay and breaker settings for the VELCO study. VELCO expects to 
complete its work in 2016. This includes settings of the 3310 breaker at 
Substation #3. 
 

Substation 

The substation equipment is protected by a combination of high side 

fuses and breakers. Morrisville does not have any bus differential 

protection at its substations at this time. 

Distribution 
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The distribution system protection involves a combination of 

distribution circuit reclosers for each feeder and fuses. All side taps of 

the main line distribution feed are fused. 

Morrisville had an arc flash analysis completed in 2014; that analysis 

included data on all relay and breaker settings. 

 
4) The utility’s planned or existing “smart grid” initiatives such as 

advanced metering infrastructure or distribution automation; 
 
Morrisville has installed 180 smart meters as a pilot program and 
continues to explore the prospective installation of dual water and 
electric AMI systems.  

Like the other VPPSA member electric utility systems, Morrisville is part 
of the docket 7307 collaborative process that continues in both formal 
and informal means. 
 
The ongoing participation of Morrisville and other VPPSA members in 
various facets of “smart grid” explorations has underscored both the 
challenges and the opportunities that lie ahead.  On the challenge side, 
the cost effectiveness of AMI infrastructure is significantly less clear in 
small utilities like Morrisville, where relatively limited savings around 
meter reading and other labor costs are combined with a terrain that 
challenges the efficacy of many wireless AMI systems.  On the positive 
side, participation by VPPSA and member systems in municipal smart 
grid summits and other events have shown that prospective electric-
water-sewer AMI applications may have efficiencies and synergies not 
available in electric only installations, though cost allocation in such 
situations must be done carefully to avoid subsidization issues.  As we 
continue to collaborate with our Vermont utility colleagues regarding 
“lessons learned” from their experiences, Morrisville will be in a good 
position to make technically and financially sound decisions regarding 
the timing and specifics of the smart grid applications that will be 
coming. 
 
Morrisville is of course mindful of the many facets of the evolving grid, 
such as rapidly expanding net metering development, heat pump 
installations, and the advent of electric vehicles.  Working with VPPSA, 
Efficiency Vermont, and other stakeholders, Morrisville stays abreast of 
these developments and the strategies needed to maintain a safe, 
reliable, and economically viable distribution system. 
 
While definitions of “smart grid” vary even within the industry, 
Morrisville is also mindful of the increasing importance of cyber-security 
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concerns, and the relationship of those concerns to technology selection 
and protection.  While Morrisville is not presently required to undertake 
NERC or NPCC registration, VPPSA is a registered entity, and the 
presence of the Morrisville Manager on the VPPSA Board of Directors 
provides Morrisville with knowledge and insight regarding ongoing 
cyber-security developments and risks.  On a more local level, 
Morrisville endeavors to purchase and protect its IT systems (with 
assistance from VPPSA as needed), in a manner intended to minimize 
security risks to the system and its ratepayers. Morrisville remains 
mindful of the balance between the levels of cyber-security risk 
protection and the associated costs to its ratepayers.   
 

5) Re-conductor lines with lower loss conductors; 
 
Morrisville has been gradually replacing small conductor over the last 
twenty years and expects to complete this program in 2017. The work 
includes the upgrading of 3/0 lines completed to date. Morrisville is 
presently re-conductoring nearly a mile of #1 stranded copper to 4/0 
aluminum wire. 
 

6)  Replacement of conventional transformers with higher efficiency 
transformers; 
 
Morrisville purchases used transformers at a fraction of the cost of new 
transformers. Morrisville does not use an economic model to evaluate 
the life cycle cost of low loss transformers since the cost of used 
transformers always results in the lowest life cycle costs. The 
transformer supplier does provide loss data for the transformers 
purchased. 

            
7)  Conservation voltage regulation; 

 
All circuits are bus regulated at the substation and spot checks are 
made on the last house customers. All reports of low voltage are 
investigated. No voltage complaints have been reported since the 
upgrade to Substation #5. This substation has the largest circuit 
distance. Bus regulation is set to deliver 117 to 126 volts. 
 
Morrisville participates in the ISO-New England voltage reduction tests 
twice a year, in the spring and fall. Morrisville periodically monitors 
customer voltage on last customers of a circuit being fed from each 
substation to make sure proper voltage is supplied. Morrisville does this 
by installing a voltage recorder at the meter and downloads the 
information to review. 
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8)  Implementation of a distribution transformer load management 
(DTLM) or similar program; 
 
Morrisville does not have a DTLM program. Morrisville plans to pursue a 
DTLM program after smart meters are installed.  

 

9) A list of the locations of all substations that fall within the 100 and 
500 year flood plains, and a plan for protection or relocation of 
these facilities. 
 
Morrisville currently has 3 substations that fall within the 100 year and 
500 year flood plains. Two of the substation (Sub. #1 and Sub. #2) are 
at the Cadys Falls and Morrisville hydro plants. Sub. #4 is in close 
proximity to the Lamoille River at the Morrisville hydro plant. Morrisville 
is in the process of decommissioning these substations with the work 
expected to be completed in 2017. 
 

10) A current copy of the utility underground Damage Prevention Plan 
(DPP) (or provide a plan to develop and implement a DPP; if none 
exists).  
 
The majority of Morrisville’s lines are overhead lines.  As the quantity of 
Morrisville’s underground lines increase, Morrisville will become 
increasingly more involved with the Damage Prevention Plan. Morrisville 
requires inspection of all underground lines prior to burial. This will be 
performed by Morrisville Electric Employees. Currently, Morrisville does 
not have a Damage Prevention Plan in place. Morrisville will collaborate 
with other VPPSA utilities to develop a more formal Damage Prevention 
Plan. 
 
Morrisville participates in Dig Safe and responds with line personnel to 
mark all utility owned underground lines. All primary underground is 
installed per Morrisville’s specifications. Morrisville pulls all wire with its 
line crews. All underground is located on Morrisville’s Outage 
Management System/GIS and gets updated as needed. 
 

Discuss the utility’s process for selecting transmission and distribution 

equipment (i.e., net present value of life cycle cost, evaluated on both a 

societal and utility/ratepayer basis). 

When replacing transmission and distribution equipment, Morrisville solicits 

three different quotes before making a purchase. Morrisville installs equipment 

that is tried-and-true. These purchases are based on pricing and reliability. 
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Set out program to maintain optimal T&D efficiency. Report program 

progress. 

 

System Maintenance  

Morrisville has an unwritten system maintenance program. Morrisville 

performs annual oil checks on transformers, and monthly substation 

inspections. Meter readers and line crews report maintenance issues as they 

find them in the field. Much of Morrisville’s substation and distribution system 

has been upgraded in recent years and is in the beginnings of its scheduled 

maintenance. 

System maintenance includes a number of components. Each is discussed 

briefly below. Generally, Morrisville is in a reactive mode rather than a 

preventative mode regarding maintenance of equipment. It is Morrisville’s goal 

to move to a proactive and preventative mode gradually over time. 

Conductor 

Morrisville has been gradually replacing small conductor over the last 

twenty years and plans to continue to replace small aged conductor over 

the next five years. We expect to complete this program in 2017. 

Pole Inspection 

Morrisville does not currently inspect or treat its transmission and 

distribution poles. Many of the distribution poles have been replaced due 

to voltage conversion, roadside relocation or re-conductoring projects. 

Morrisville has a goal to replace 10 transmission poles annually, as the 

transmission poles are in the most need of attention. Morrisville has 

completed the mapping of its entire system. Pole age data was included 

in the scope of the project and allows Morrisville to determine the age 

profile of its existing plant. At a MEAV meeting just a short time ago 

there was a discussion of the pros and cons of a pole inspection program. 

WEC has an existing ongoing program and it is experiencing what it 

believes has allowed it to extend the life of its poles up to 10 additional 

years. One thought is to have VPPSA or MEAV consider a group 

purchase of this type of service to see if a discount could be arranged to 

make it cost effective for the smaller public power systems. 
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Equipment  

Morrisville does not have a maintenance program for its substation 

transformers, line breakers, switches, or protective relays. Morrisville has 

aggressively replaced porcelain cutouts with polymer ones system wide. 

As stated previously, Morrisville is in a reactive mode rather than a 

preventative mode regarding maintenance of equipment. It is Morrisville’s 

goal to move to a proactive and preventative mode gradually over time.  

 

Energy Losses and System Efficiency 

Morrisville is committed to providing efficient electric service to its customers. 

Morrisville’s plan for improving system efficiency involves two actions. The first 

action involves monitoring actual system losses. The second action is to 

complete projects to reduce system losses. Each of these tasks is discussed 

briefly below. 

Actual Line Losses 

Morrisville monitors system energy losses by tracking metered system 

load at its interconnections to GMP, VELCO and Hardwick and 

comparing it to metered energy sales to its customers. The calculation is 

done on a rolling 12-month basis to minimize the impact of unbilled 

energy resulting from meter reading cycles not corresponding with the 

system load meters that run from the first to the last hour of the month. 

Currently, Morrisville’s total line losses are running at 8.6%. 

Efforts to Reduce Losses 

Morrisville’s primary effort to reduce line losses is increasing distribution 

system voltages, re-conductoring and reducing power flows on the 34.5 

kV system. Each of these efforts is discussed in more detail below along 

with other miscellaneous topics. 

Voltage Conversion 

As stated previously, Morrisville’s long-term strategy is to improve 

system efficiency by converting its system to 12.470 kV. The effort was 

initiated in 1997 and is expected to be completed at the end of 2018. All 

2.4 kV delta has been eliminated. Only 4.0 miles of 2.4 kV wye and 0.8 

miles of 4.16 kV wye remain. The 4.16 kV wye is scheduled for 
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completion in 2017. The 4 miles of 2.4 kV wye are scheduled for 

completion in 2018. 

Transmission Losses 

Morrisville has two current issues presently it is addressing relative to 

transmission system losses. The first issue involves real line losses 

associated with incremental power flows across Morrisville’s system. The 

average hourly power flows have increased since VELCO completed its 

Northern Loop Upgrades. 

In order to reduce losses, Morrisville is analyzing and discussing 

alternative 34.5 kV system configurations with GMP. It is expected that 

an agreement will be reached in 2017 to operate the system in a different 

configuration to reduce the power flow transfers across Morrisville’s 

system. 

Power Factor (Measure & Correct) 

As stated earlier, Morrisville lacks load data needed to accurately correct 

power factor. Morrisville is investigating the cost of options to collect the 

data required and establish a program to improve its annual system 

power factor to 95%. 

Although Morrisville’s summer power factor is approaching the 95% 

target, its winter power factor is estimated to be near unity with the 3.6 

MVAR substation capacitor bank in service at its Substation #5. This 

bank is in service and on automatic voltage control (in reference to 

secondary voltages provided by transmission line voltages) for 34.5 kV 

support all year round. 

Distribution Transformers 

As stated earlier, Morrisville purchases used transformers at a fraction of 

the cost of new transformers. Morrisville does not use an economic model 

to evaluate the life cycle cost of low loss transformers since the cost of 

used transformers always results in the lowest life cycle costs. 

Transformer data is provided by the supplier. 

Does the utility use the NJUNS database to track transfer of utilities and 

dual pole removal?     
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Morrisville does not use the NJUNS database. Morrisville’s staff has attempted 

to use the database but has found it not to be user friendly, which has 

discouraged Morrisville’s use of the program. NJUNS is not the preferred 

means of tracking pole transfers. Morrisville does utilize an exchange of 

transfer of notifications with Fairpoint which Fairpoint enters into NJUNS, but 

the bulk of the transfer work is completed due to interaction with local TELCO 

engineers. 

What is the utility’s philosophy regarding relocating cross-country lines 

to road-side? 

Morrisville takes every opportunity during line rebuilds to relocate cross-

country lines to roadside. Once its system mapping is completed, its progress 

will be documented and remaining cross-country line sections will be 

considered as future line rebuilds are approved in the budget. 

Describe vegetation management plan, per page A-13, and complete the 

table on page A-14.    

Explain why it's a “least cost program” including details on tree species , 

annual growth rates of these species, and vegetation techniques, 

including when, where, and how herbicides are used. 

Morrisville has about 200 miles of distribution and 30 miles of transmission. It 
estimates about 15% of the lines run through fields that do not require tree 
trimming; the other 85% of the lines require tree trimming. Morrisville has a 
target to complete tree trimming for all of its distribution and transmission on 
a 7-year cycle. Morrisville uses several local contractors for doing trimming on 
its system. The following table summarizes the amount of line trimmed and the 
cost of the trimming over the past few years. While Morrisville has not 
conducted an analysis, it believes the combined use of the local contractors 
along with its own personnel provides a cost-effective approach to tree 
trimming. Morrisville does not inventory tree species but its line people have 
significant logging experience and they take into account the species of tress 
while trimming and trim accordingly. 

 
Morrisville has a layer in its mapping system that shows where and when it 
trims. Morrisville’s outage reports show tree contact being the primary cause of 
outages. Morrisville’s outage reports show that the trimming plans have been 
working successfully. 
 
All lines are trimmed to the edge of the legal right-of-way.  The trimming width 
on either side of the line varies depending on the voltage and right-of-way 
easement. 



36 

 

 
In addition to its vegetative and brush management program, Morrisville has a 

program to identify danger trees within its rights-of-way and to either prune or 

remove those trees. Again, the success of this program is measured by whether 

danger trees are a root cause of system outages.  Danger trees are identified by 

utility personnel while patrolling the lines, reading meters, or inspecting the 

system and our customers. Once a danger tree is identified, it is promptly 

removed if it is within Morrisville’s right-of-way.  For danger trees outside of the 

right-of-way, Morrisville contacts the property owner, explains the hazard, and 

with the owner’s permission removes them.  Where permission is not granted, 

Morrisville will periodically follow up with the property owner to attempt to 

obtain permission. 

 Total Miles Miles Needing Trimming Trimming Cycle 

Transmission 30 0 7 year average 

Distribution 150 100 7 year average 

 

Distribution Lines Vegetative Management: 

 2012 2013 2014 2015 2016 2017 2018 

Amount 

Budgeted 

$70,000 $10,000 $65,000 $80,000 $110,000 $50,000 $50,000 

Amount 

Spent 

$62,280 $8,338 $64,650 $77,353 $105,573 TBD TBD 

Approx. 

Miles 

Trimmed 

29 miles 1 mile 5 miles  5.1 miles  7 miles TBD TBD 

 

Transmission Lines Vegetative Management: 

 2012 2013 2014 2015 2016 2017 2018 

Amount 

Budgeted 

$10,000 $30,000 $35,000 $70,000 $20,000 $25,000 $25,000 

Amount 

Spent 

$6,675 $30,338 $34,542 $71,475 $11,261 TBD TBD 

Approx. 

Miles 

Trimmed 

1 mile 1.5 miles 4.9 miles 5.2 miles 1 mile TBD TBD 

 

Utilities should monitor the # of tree-related outages as compared to the 

total number of outages, and provide this information  
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 2011 2012 2013 2014 2015 

Tree-Related Customer Hrs Out  26 2,655 17,951 3,801 2,416 

Total Customer Hrs Out 65      3,894 19,886 5,679 5,965 

Tree-Related outages as % of 

total outages 

40% 68% 90% 67% 41% 

 

Note: The above table is normalized for major storm events. Hurricane Irene 

impacted 2011 results while unusual summer and winter storms impacted the 

2013 and 2014 time periods. 

 

Describe storm/emergency procedures, such as securing contract crews, 

dispatch center, participating in utility conference calls, updating 

vtoutages.com. 

Like other Vermont municipal electric utilities, Morrisville is an active 

participant in the Northeast Public Power Association (“NEPPA”) mutual aid 

system, which allows Morrisville to coordinate not only with public power 

systems in Vermont, but with those throughout New England.  A Morrisville 

representative is also on the state emergency preparedness conference calls, 

which facilitate in-state coordination between utilities, state regulators and 

other interested parties. Morrisville uses the www.vtoutages.com site during 

major storms especially if it experiences a large outage that is expected to have 

a long duration.  Morrisville believes it is beneficial to inform the Public Service 

Department if it is experiencing these types of outages. Morrisville partners 

with neighboring municipals and cooperative when extra crew power is 

required. Morrisville does not typically use contract crews. 

 

Discuss last T&D studies, and plans for future studies.   

System Operation 

The reliability of Morrisville’s electric system has been greatly enhanced by the 

addition of the VELCO 115 kV substation in Stowe in 2009 served by the new 

115 kV line extension from Middlesex. Morrisville relies on VELCO for 

evaluating electrical system configurations when Morrisville needs to take 

portions of its 34.5 kV lines out of service. In addition, Morrisville has given 

GMP authority for monitoring the condition of the 34.5 kV system and 

scheduled line outages on the Morrisville 34.5 kV lines are coordinated with 
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GMP’s dispatch center including the review of Morrisville’s planned switching 

procedures. 

 

Distribution System Planning 

Morrisville commissioned a system planning study in 2005 with E/PRO 

Engineering and Environmental Consulting, LLC. The study period was 2005 to 

2015. The study was completed in 2006. Morrisville’s Trustees approved the 

plan and Morrisville is currently implementing the recommendations. 

The objective of this study was to analyze the Morrisville Water and Light 

distribution system and provide a plan of system upgrades over the next ten 

years.  To accomplish this goal, a 2006-2016 load forecast was developed.  The 

results of this forecast were then used in the MilSoft distribution circuit 

analysis program, along with substation and line data, to model the entire 

Morrisville system.  By using this model, present and future problems were 

identified.  The model was then modified to reflect various system upgrades, 

which were then compared with respect to system performance, loss reduction 

and cost, to obtain the best overall plan.   

The planning criteria considered in this analysis are: 

1) Maintain the primary voltage on all line sections between 117 volts and 
125 volts 

2) Operate all lines below their thermal rating. 
3) Load all transformers below their nameplate rating. 
4) Complete conversion of the system to 12.5kV is a long-term goal. 
5) Complete elimination of the 12.0kV system is a long-term goal. 
 

Options considered in meeting these goals included: 

1) Voltage conversions 
2) Capacitor additions 
3) Adding phase wires 
4) Re-conductoring 
5) Regulator installations 
6) Load transfers 
7) Step-bank installations 
8) Phase balancing 
9) New substations 
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The final plan incorporates all of these elements into a systematic approach to 

improving the service to existing customers while providing capacity to allow 

for continued growth.   

The significant system changes recommended by this study include: 

1) Elimination of the 12.0kV system 
2) Retirement of Substation #4 
3) Rebuilds for Substations #1, #2 and #14. 
4) Complete conversion of the 2.4kV delta system to 12.5kV 
5) Significant reduction in size of the 4.16kV system 
6) Expansion of Substations #3 and #5. 
 
The primary focus for the study plan years is summarized below. Currently, 

Morrisville is about one year behind schedule with the projects due to funding 

constraints. Actual costs of projects completed have exceeded the estimated 

costs from the study. 

Morrisville is not following the recommendations in the study in the exact 

order. Morrisville has decided to complete conversions in a different sequence 

from the recommendations in the study, though the end result will be the 

same. 

 

MORRISVILLE WATER LIGHT-PROJECTS SUMMARY 

Year Project Description Estimated Cost Status 

2005 Convert Brooklyn Street to 12.5kV, transfer loads to reduce 

losses 

 $             1,200 Done 

2005 Reconnect transformers on Randolph Road to wye and 

transfer to Substation #3 & #5 

 $             1,200 Done 

 Total 2005  $             2,400  

2006 Extend neutral on Randolph Road to Goeltz Road and 

convert to wye operation 

 $             6,000 Done 

2006 Substation #5-Rebuild Substation  $         174,000 Done 

2006 12.0kV Regulators (use Substation #5 Regulators)  $             1,880 Done 

 Total 2006  $         180,880  

2007 Construct a three phase tie along Elmore Road  $         112,500 Done 
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2007 Convert Section of Substation #2 to 12.5kV  $           30,000 Done 

2007 Convert Goeltz/Bliss Hill Roads  $           21,650 Done 

2007 Retire Substation #14 Equipment  $             5,000 Done 

 Total 2007  $         169,150  

2008 Rebuild Substation #1  $           70,000 Done 

2008 Convert Randolph Road to 12.5kV  $           42,500 Done 

2008 Convert Route 100 from Sub #3 to Randolph Road  $           29,050 Done 

2008 Convert 12.0kV Circuit  $           20,000 Done 

 Total 2008  $         161,550  

2009 New Transformer/foundation Substation #3  $           80,000 Future 

2009 Convert Washington Highway to 12.5kV  $           33,500 Done 

 Total 2009  $         113,500  

2010 Substation #14 Underbuild Tie to Substation #3  $         108,000 Done 

2010 Construct Tie Along Washington Highway  $           45,000 Done 

2010 Convert Section of Elmore Road  $           29,750 Done 

 Total 2010  $         182,750  

2011-2017 Substation #14 Conversions  $           44,750 Done 

2011-2017 Lower Elmore Road Conversions  $           25,500 90% Done 

2011-2017 Upper Elmore Mountain Road Conversion  $           34,000 Done 

2011-2017 Cady’s Falls Conversion  $           63,350 Done 

2011-2017 Convert Substation #4  $           36,250 2017 

2011-2017 Convert Substation #2  $         127,400 2017 

2011-2017 Rebuild Substation #2  $           50,000 2017 

2011-2017 Remove Substation #4  $           25,000 2017 

2011-2017 Rebuild Bliss Hill Road-3 Phase  $         135,000 Done 

 Total 2011-2017  $         541,250  
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Transmission System Planning 

Morrisville relies on VELCO for recommending improvements needed to the 

transmission facilities. Currently, Morrisville has no transmission planning 

issues pending after the completion of the 115 kV line into Stowe along with a 

new 115/34.5 kV substation to improve the reliability of the power supply to 

the Lamoille County area. The new project was completed in 2009 as shown 

below. 
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Has a fuse coordination study been conducted, and has it been 

implemented? 

Morrisville has completed fuse coordination studies in house using data 

collected from load loggers and breaker data. Existing fusing is done by general 

rules of thumb and actual operating experience. Fuse size changes are made to 

up-stream fuses when fuse sizes are increased for load increases or other 

reasons. Historical data from voltage conversion work and system mapping 

from the outage management system have all been included to maintain fuse 

coordination. 

 

Historical Capital Projects over last three years (2012-2015): 

The following data is taken from Morrisville’s annual reports to the Public 

Service Board under tab E-4&5. Additional detail is available in the report. 

2012 Hydro Plant $2,282,189 
 Transmission Plant $54,404 
 Distribution Plant $245,584 
 Transportation $0 
 2012 Total: $2,582,177 

 

2013 Hydro Plant $0 

 Transmission Plant $7,030 

 Distribution Plant $366,949 

 Transportation $0 

 2013 Total: $373,979 

 

2014 Hydro Plant $0 

 Transmission Plant $17,511 

 Distribution Plant $251,289 

 Transportation $26,810 

 2014 Total: $295,610 

 

2015 Hydro Plant $32,451 

 Transmission Plant $15,293 

 Distribution Plant $229,259 

 Transportation $215,263 

 2015 Total: $492,266 
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Future Capital Projects for next three years (2016-2018): 

Morrisville has a budget for capital projects for 2016 but does not have budgets 

for future years. The electric budget values for 2016 are provided in the 

following table. The primary focus for 2016 was the repair of Unit #2 at the 

Morrisville hydro station, relicensing of the hydro plants, re-conductoring, 

voltage conversion and decommissioning of Substations #2 and #4. 

2016 Budget Hydro Plant $360,000 
 Electric Plant $457,100 
 Transportation $35,000 
 2016 Total: $852,100 

 

Morrisville expects the annual capital budgets for future years will be in the 

range of $500,000 to $1,000,000. The primary focus of the future years is 

described below: 

Hydro Relicensing – Morrisville is in the midst of relicensing its hydro projects. 

Morrisville is not in agreement with the Vermont Agency of Natural Resources 

method for determining the conditions of the Draft Water Quality Certificate 

received in January of 2016. While the final Water Quality Certificate has not 

been issued, Morrisville expects it will be necessary to appeal the conditions 

imposed in the Water Quality Certificate to the Vermont Environmental Court. 

Hydro Upgrades – Morrisville needs to install SCADA equipment to allow it to 

monitor various pieces of information related to its hydro projects. This 

includes the level of the water at each plant, the amount of generation and the 

inflow of water. 

Fiber Optic Cable – Morrisville plans to install fiber optic cable to improve the 

reliability of its radio communications (VELCO system), connect to the VELCO 

fiber system and connect its substation/plants to the main office. A fiber plan 

was developed in 2015. A portion of the plan is being installed in 2016 with 

VELCO’s assistance. 

Substation Upgrade – Morrisville’s long term plan calls for the upgrade of its 

Substation #3 to a 7,500 kva transformer. Once completed, Morrisville will be 

able to serve its entire load from either substation #3 or #5 with the Pratt Reid 

substation. Future work includes determining what feeder back-up options to 

build. 
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Security – Morrisville plans to install security cameras at its substation, 

generation and office facilities. The camera information will collected via the 

fiber system mentioned above. Morrisville is in discussions with VELCO for 

monitoring Morrisville’s cameras/facilities in their facility in Rutland.  

 

Attachments: 

A - Transmission System One Diagrams 

B - Distribution System Diagram 

C - Substation Diagrams 

D – SQRP Reports for 2012-2015 

E – Rule 4.900 Electricity Outage Reports for 2012 - 2015 

 

 

References: 

System Planning and Operational Studies 

1) 2006 Planning Study (2005-2015) 

    E/PRO Engineering & Environmental Consulting, LLC 

 

 

 






















































