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Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 1
 
Received: May 14, 2010 Date of Response: May 21, 2010
 
Request No. Staff 1-25 Witness: Thomas P. Meissner, Jr.
 

Request 

Reference Meissner testimony, page 178, lines 6-9. Please provide SAlOl, SAIFI 
and CAIDI data for each year from 2000-2009 broken down by the various types 
of causes of outages. 

Response:
 

Please reference Staff Set 1-25 Attachment 1.pdf.
 

"];00000
 



Stale of New Hampsll..e
 
P~ Utillies eormw,ion
 

UrvliI El'leI'gy SpterTll, Ioc, 
Dockel:No.DE 10-055
 

PUC Starr Infom1.lIl1on Requests - Set 1
 
ReceiYed MiIy 14. 2010
 

'!P4' 2lIOJ 
C..... Oacri ion CAlOl SAlOl SAIF! CAlOl SAlOl SAt19 CAtDI SAlOl SAIFI CAlOI SAiA SAlOl SAiFI CAlOI SAlOl SAiFI CAlDl SAiFI CAIOl 

Eq\ipmerltF.Ue-~ .??~?~.. ;35:96 ,0.51 10.10 Zl.n 0.24 93.12 .?§JO 0.20 130.49 25.68 0.27 94.14 14.96 0.1-4. 105.28 0.34 61.69 
EqupnwrtFH.n-CUIlomef 0~1lO" "0:03 .- '0.00 159.31 0~58 0.02 27.24 0.20- 0.00 158.21 ·0.01 0.00 73.89 0.78 0.01 ---140.00 0.00 0.00 
~ a'ieo-- iD9 0.03 72.90 0.49 0.00 104.53 2.38 '0.02 - 125.85 :":22" - -0.02 78.88 1.6.2 0.0'- 122.19 -- - 0.00"-- '94':8:2 
~~ hoo ~~15,~~00~~~~~~~~~31~212~ ~~~ 
L~eiF.tedConnec;f)on 44.88 2.96 0.08 36.14 0.69 0.01 66.15 -'- 5.33 0:03· '174.93 9.45 0.15 64.18 1.97 0.04 44.51 . 0.07 164.78 

SC~' P&-ledWoriI 5.00 0.08 66~4l)' -·Z.18 0.03 69.90 4.52 0.05 ~.29 4.92 0.10 48,55 4.39 0.05 as.eo- 0.12 60,80 

I llg~ Strike . . ..~P .0.:.06. -.90.56.'- 2.93 0.03 92.66 8.42 0.13 66,75 1....' 6Il..... .l).:~ •.~.~.. ,.75......... !~,!f:l ....._ 0.'.:1..°. .,...•.5...)o~1..._ 0.02... ... '.05.....55 
CorrO&iorVCcn.nirwtion/Oec~ 0.16 D,lX:l 92.48 0.34 0.00140.18 0.54 0.01 74.18 0.05 0.00 95..c9 2.46 0.06 43.96 0.01 5173 
~ ~ ~12 -~OO- ~ 1.18 ~~ ~1.~ ~~ ~ ,.71 ~ am ~ 7~ -~ :,~ ~.~ 
S~e1 17.23 7.68 0.08 97.~ 19.14 0.14 132.50 4.20 0.06 64.99 2.05 0.03 7t'I.58 3.42 0.05 12.57 0.07" 62.87 

nllNll_Olher 0.09 0.00 106.36 1,22 0.01 144.93 0.30 0.00 316.26 3.20 O.~ 211.93 1.41 0.04 31.4' 0.00 0.00 0.00 '0.01 196.98 

,~},~? .1 _..9.,?,Q _16.~ P.~~. ??:~?_ 12.54 0.16 _ Ty!8 1.49 0.08 18.00 .ll.:~ ...._ !l.00 0.00 .~:04 _9:.~ 

0.01 .9.,I;)l). 2.2fi 0.03 83.10 0.02 0.00 66.92 5.87 0.31 19..11.._ 0.87 !:".l..Q~ .. ~ 0.00 0.00 

0.90 0.02 5.63 0.10 57.7t'I O.al 0.01 91.49 2,56_ 0.07 _ 35:~.~ ..~.34 0.08 51.69 3.17 0.05 
0.00 0.00 0.24 0.00 108.84 0.01 0.00 127.57 _.<!,~ 0.00 105.00 0.11 0.00 168.29 0.30 0.00 
~ ~ ~ ~ ~ ~OO ~ ~ ~ ~ ~ ~ ~ ~ ~oo ~ ~22 ~ 

0.00 0.00 0.00 0.00 0.00 0.59 0,01 108.00 000 0.00 0.00 1.50 0.01 110.65 3.79 0.04 84.99 0.00 0.00 

821 0,05 2,39 0.01 165.38 1,32 0,08 94.94 1.05 0.02 64.18 11.C15 0.07 165.64 9.24 O.~ 10522 13.31 0.07 

_19.19 _D::P.. ._ ..?Q"1.~...... .9.,?'. _~..:Ql ....~"'-OO ~ ..... 2:..~~ .. ~, ....~7.96 56.is - ~o-,-~-~ -~<!!.J6,_ eo.50 0.83 97.~ 64.06 0,69 ~2:~.?_ 43.04 q.~ 
11.58 0.12 6_.84 0.05 130.78 _~3.54 0.14 _ gg,.~1 5.91 0.06 101.67 14.49 0.21 70.06 15.n ~.12 129.63 9.22 0.10 

5.59 0.06 3.86 0.05 11.32 5.21 0.06 84.26 5.35 0.07 78.27 10.64 0.10 15.01 0.13 112.-41 11.67 0.13 92.49 15.23 0.15 
47.17 0.55 29.77 0.58 51.24 9.20 0.08 115.05 1.87 0.06 31.67 0.45 0.02 1.39 0.02 • 81':86 "1.27 0.05 24.62 1.82 0.05 
139.36 1.531 154.92 2.118 160..42 2.053 1....70 1.812 118.43 1.410 1'1.84 2.264 173.74 2.048 147.3-4 1.131 182..30 1.548 

o 
o 
o 
o 
o 
N 



Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 1
 
Received: May 14, 2010 Date of Response: May 21, 2010
 
Request No. Staff 1-26 Witness: Thomas P. Meissner, Jr.
 

Request 

Reference Meissner testimony, page 181, lines 3-5. Please describe the actions 
UES has taken since 2000 to try to address declining reliability. 

Response: 

Unitil Energy conducts formal reliability analysis on an annual basis. Trouble 
report information is analyzed to identify poorly performing areas of the system. 
These areas are then analyzed through the use of GIS to plot historical trouble 
locations on a map. Engineers review these maps and develop reliability 
improvement projects to target these specific areas. Examples of projects 
resulting from this analysis include, but are not limited to: adding fuse locations; 
reconductoring with spacer cable; proactively replacing equipment with 
abnormally high failure rates; SCADA additions; tree trimming; or circuit transfers 
to name a few. All of the proposed projects are ranked based upon 1) cost per 
saved customer minute and 2) cost per saved customer interruption. This 
ranking is used during the capital budget process to identify the most beneficial 
projects. 

Please reference Staff 1-26 Attachment 1.pdf, which identifies the specific 
reliability projects that have been completed since 2000. 
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State of New Hampshire 
Public Utilities Commission 
Unitil Energy Systems, Inc. 
Docket No. DE 10-055
 
PUC Staff Information Requests - Set 1
 

Staff 1-26 Attachment 1
 

Year' ~ ..• ·........ T. •• !m!!!..............! .········!!·•• !~mTT!.!.··m.! ....... " . ...•• ,·Tt~~ •.• !·•• 

2000 Circuit 22W3 - Install Reclosers 
2000 Circuit 8X3 - Install Grounding Bank 
2000 Circuit 2H2 - Install Spacer Cable Equipment 
2000 Circuit 8X3 - Install Recloser and Cutouts 
2000 3356 Line - Insulator Replacements 
2000 Circuit 47X1 - Install Cutouts 
2000 Install Fault Indicators 
2000 22X1 Reliabilitv Project - Transfer to 56X1 
2000 Circuit 23X1 - Install Cutouts 
2000 Circuit 22X1 - Install Cutouts 
2000 Circuit 18X1 -Install Cutouts 
2001 Circuit 22W3 Install Reclosers 
2001 Install Fault Indicators 
2001 Circuit 6W1 - Install Cutouts 
2001 Circuit 23X1 - Install Cutouts 
2001 Circuit 2H3 - Install Cutouts 
2001 Circuit 3H2 - Install Cutouts 
2001 New Meadows Cable Iniection 
2001 Circuit 211A - Replace Underground Cable 
2002 Hampshire Drive Cable Replacement 
2002 Circuit 13W2 - Install Tree Wire 
2002 Replace 6" Porcelain Suspension Disc Insulators 
2002 Circuit 1X5 - Install Cutouts 
2002 Circuit 13W2 - Install Cutouts 
2002 SCADA Uparade 
2003 Replace Cutouts 
2003 Guinea Substation SCADA Upgrades 
2003 Replace 6" Porcelain Suspension Disc Insulators 
2003 BridQe Street Substation - Bus Protection 
2004 Brookwood Urd Uparade 
2004 Circuit 7W3 - Reconductor with Tree Wire 
2005 Iron Works Substation - Install Animal Protection 
2005 Circuit 22W3 - Reconductor Lewis Lane with Spacer Cable 
2005 Circuit 13W2 - Install Sectionlaizer 
2005 Westville Substation - Install Animal Protection 
2005 East KinQston Substation - Install Animal Protection 
2005 SCADA UPQrades (Master Station and 8 RTU Additions) 
2005 Replace 6" Porcelain Suspension Disc Insulators 
2006 Bow Junction Substation - Install Animal Protection 
2006 Boscawen Substation - Install Animal Protection 
2006 Circuit 8X3 - Install Recloser 
2006 Circuit 22X1 - Install Fault Indicators 
2006 Circuit 6W1 - Install Reclosure 
2006 Circuit 58X1 - Install Reclosure 
2006 Replace 25/27kV Cutouts 
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State of New Hampshire 
Public Utilities Commission 
Unitil Energy Systems, Inc. 
Docket No. DE 10-055 
PUC Staff Information Requests - Set 1 

Staff 1-26 Attachment 1 

v,.;oJ~< ,':;';'; :;'i::f~:;~: .•.•·.·:;i .. f,;';", i:; .i <.i!ii ••.... 

2006 Shaws Hill - Replace Post Insulators on Switch 
2007 SCADA Upgrades (8 RTU Additions) 
2007 Replace 25/27kV Cutouts 
2007 Circuit 51X1 - Install Recloser on Winnicut Road 
2007 Circuit 51X1 - Install Recloser 
2008 375 Line Replace Shield Wire 
2008 Installation of Tie Switch between 3354 and 3371 Line 
2008 Exeter SIS - Replace 4kV switchqear with 2 circuit positions 
2008 Guinea Station relaying 
2009 Circuit 13W2 - Upgrade High St Recloser 
2009 Circuit 22W3 - Install Recloser on Logging Hill Rd 
2009 Circuit 22W3 - Birchdale Rd, Bow Install Spacer Cable 
2009 Circuit 21W2 Install Reclosing on Main Street 
2009 Circuit 58X1 Reconductor Pollard Road with Spacer Cable 
2009 Circuit 21W1 Install Reclosing on Meditation Lane 
2010 Circuit 13W2 Rebuild High St p. 83 to 110 on other side of the Street 
2010 Circuit 22X1 Install a Recloser on Danville Road 
2010 Circuit 18X1 Install a Recloser on Route 27 
2010 Circuit 5H2 Install a Recloser on Sweet Hill Road 
2010 Exeter Switching Install Automatic Transfer Scheme 
2010 Circuit 7X2 SIS Recloser Replacement 
2010 Circuit 23X1 Install a Recloser on Mill Lane 
2010 Pollard Rd, Plaistow, Circuit 58X1 
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• 
State of New Hampshire 

Public Utilities Commission 

Unitil Energy Systems, Inc. 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 1
 
Received May 14, 2010
 

Data Request Staff 1-31: 

Reference Meissner testimony, pages 223-227. Please provide copies of any 
UES and/or PSNH/NU studies detailing the system improvements being 
undertaken and the resulting need to rebuild and expand the Kingston and East 
Kingston substations. 

Supplemental Response: 

Please refer to Staff 1-31 Supplement Attachment 1 for an update to the 
proposed schedule for the Kingston Substation addition. 

• The schedule for this project had previously been identified in the 2009 
PSNH/UES Joint Planning Recomme'ndation Report provided as Staff 1-31 
Attachment 2. 

Person Responsible: Thomas P. Meissner Jr. Date: October 29, 2~1 0 
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Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 1
 
Received: May 14, 2010 Date of Response: May 21,2010
 

Request No. Staff 1-32 Witness: Thomas P. Meissner, Jr.
 

Request 

Reference Meissner testimony, pages 224-226. Please provide support for UES' 
conclusion that the Unitil Energy load served by the Kingston and East Kingston 
substations will exceed planning criteria loading limits in the summer of 2012. 
Please explain how UES' load growth conclusion corresponds with the data 
provided regarding declines in energy sales (see, e.g., pp. 13-17). 

Response: 

The base case peak demand loading on the PSt\lH/NU Kingston substation transformer 
TB91 is expected to exceed its rating in the summer of 2010 (124% of the summer 
rating). Unitil Energy plans to implement an abnormal sWitching configuration during the 
summer months of 2010 and 2011 to decrease the loading on TB91 to below the thermal 
limit (96% of the summer rating). However, this alternate configuration only alleviates 
the loading on TB91 long enough to delay the in-service date of the proposed capacity 
expansion until 2012. By the summer of2012 the loading on TB91 will exceed the 
thermal limit (101 % of the summer rating) even with the alternate switching, absent the 
substation upgrade. 

The peak demand loading for Circuit 6W1 out of East Kingston SIS is projected to reach 
5,836 kVA (93% of the circuit rating) by the summer of 2010, and to increase to 
6,142 kVA (98% of the circuit rating) by the summer of 2012. These projections are 
higher than earlier projections from the Unitil Energy Systems - Seacoast, Distribution 
System Planning Study 2010-2014. There are no alternatives to alleviate loading on this 
circuit other than the proposed project. In addition, this project provides reliability 
benefits as it will take a large circuit and split it into two smaller circuits, significantly 
reducing customer exposure. 

Unitil Energy's load growth conclusion is based upon load, or peak demand, as 
measured in kilowatts (KW) or megawatts (MW). The data provided in the Company's 
testimony regarding declining energy sales (e.g., pp 13-17) pertains to energy 
consumed, as measured in kilowatt-hours (kWh). These two quantities can vary 
independently, and may in fact move in opposite directions. Energy (sales) and load 
(demand) are related to each other through the quantity known as Load Factor, which is 
defined as the average power divided by the peak power over a period of time. The 
average power consumed over a period of time is equivalent to energy sales consumed 
over that period of time divided by the time period (hours). 

Declining energy sales would have the effect of decreasing the average power 
consumed over a period of time. This would in turn result in a decline in Load Factor if 
the peak demand does not decline in proportion to the decline in energy sales. In fact, 

Page 1 of2 000331. 



Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 1
 
Received: May 14, 2010 Date of Response: May 21,2010
 
Request No. Staff 1-32 Witness: Thomas P. Meissner, Jr.
 

this is exactly the pattern that Unitil Energy has experienced over an extended period of 
time. Load Factor on the Unitil Energy system has declined significantly. This can be 
attributed to penetration of summer cooling load (air conditioning) on the Unitil Energy 
system, which has resulted in a sharp spike in electrical demand without a 
commensurate increase in sales. The Unitil Energy system has become very "peaky", 
and experiences a sharp spike in demand on the hottest days of the year, though this 
load is not otherwise present the rest of the year. 

The need for capacity additions at Kingston and East Kingston is driven by peaks in 
electrical demand that occur during heat waves in the summer. These peaks in demand 
do not correlate to the overall declining sales trend throughout the reminder of the year. 

Page 2 of2 



Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 3
 
Received: July 1,2010 Date of Response: July 15, 2010
 
Request No. Staff 3-27 Witness: Thomas P. Meissner, Jr.
 

Request: 

Reference Meissner testimony, page 5 (Bates 0177), Figure TPM-2. Please supply 
Figure TMP-2 by operating company and including data from 1995 through 1999. As 
part of your response, please confirm that the data is for NH operating companies only 
and that major storm exclusions are based on the NHPUC definition of a major storm. 

Response: 

The chart below provides the annual SAlOl for UES including data from 1995 through 
1999, with major storms excluded. The data is for New Hampshire only (UES); the 
major storm exclusions are based on the NHPUC definition of a major storm. 

UES SAlD11995-2009 
(excluding major storms) 
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Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 3
 
Received: July 1, 2010 Date of Response: July 15, 2010
 
Request No. Staff 3-30 Witness: Thomas P. Meissner, Jr.
 

Request: 

Reference Meissner testimony, page 8 (Bates 0180), lines 11-16. From 1995 through 
2000, the UES operating companies stipulated to reliability improvement measures 
with Commission Staff as a result of reliability dockets. Please list the reliability 
improvement measures undertaken in that endeavor, describe UES actions during 
that 5-year period for each action, and state what UES action for each has been from 
2000 through 2009. 

Response: 

For purposes of this response, the witness assumes that the referenced dockets were DE 96
128 (Concord Electric Company) and DE 96-129 (Exeter and Ham pton Electric Company). A 
copy of the independent a udit of the referenced dockets, prepared for the New Hampshire PU C 
by Barrington-Wellesley Group, Inc., and dated October 6,2000, is provided as Staff Set 3-30 
Attachment 1. The attachment lists the reliability improvement measures and actions taken 
during referenced 5-year period. T he results and findings of the Barrington-Wellesley report 
were also reviewed in detail in a meeting with Commission Staff on July 11, 2002. The 
Company provided information and documentation at that meeting confirming compliance with 
each action in the settlement agreements. 

The compliance obligations imposed by dockets DE 96-128 and DE 96-129 ended with the year 
2000. However, the Company generally continued the practices identified in the referenced 
dockets as follows: 

1.	 Maintain or exercise funding that will support an average five-year distribution and 
transmission trimming cycle through the year 2000. Such trimming will be done according to 
the specifications which are as strict as those cun-ently in effect. 

•	 UES' original trimming cycles were differentiated by voltage class, and were 
specified as 5 years for subtransm ission, 4 years for 34.5 kV, 5 years for 13.8 kVand 
8 years for 4.16 kV. Clearances were defined above, adjacent and below conductors. 

•	 The trimming cycles remained in effect until February 1, 2007, when they were 
revised to differentiate between single phase and three phase construct ion, in 
addition to voltage. 

•	 The clearance specifications remained in effect until February 1,2007, when they 
were revised to differentiate between single phase and three phase construction 

•	 The Company has maintained funding for its trimming program throughout the period 
of 2000 to 2009, though has been unable to increase funding sufficient to maintain 
the defined cycles in the face of increasing costs. 

Page 1 of3 
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Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 3
 
Received: July 1, 2010 Date of Response: July 15, 2010
 
Request No. Staff 3-30 Witness: Thomas P. Meissner, Jr.
 

2.	 By the end of the fourth quarter of 1998, re- evaluate the Distribution and Transmission 
Vegetation management Plan. Such a study to include the merits of establishing a different 
year cycle and other policies as appropriate. 

•	 UES completed the study as required, by the fourth quarter of 1998. 

•	 A subsequent study was performed in 2000 to review and further enhance the 
vegetation management plan, and to incorporate performance measures. A new 
vegetation management policy (OP5.00) was developed and implemented January 
2,2001, which remained in effect until 2007. 

•	 In 2006, another study was performed to re-evaluate the distribution management 
plan. Clearances and cycles were revisited for single phase versus three pha se 
construction. Changes to po Iicy OP5.00 were implemented effective February 1, 
2007. 

•	 In 2009 UES retained Environmental Consultants, Inc. ("ECI") to develop a 
comprehensive vegetation management program based on field workload surveys 
and tree re-growth studies from data gathered in the UES service area. Please refer 
to Meissner Testimony at page 37 (Bates 0209) beginning at line 20 for a description 
of the most recent study. 

3.	 Issue notifications in accordance with State regulations prior to the use of herbicides on its 
rights-of-ways. Inform right-of-way property owners/occupants and abutters with homes 
within 200 feet of the right-of-way ofproposed herbicide treatment work. 

•	 The requirement to issue notifications in accordance with State regulations prior to 
the use of herbicides was incorporated into policy OP5.00 Vegetation Management 
as section 4.1.3. 

•	 UES SUbsequently curtailed the use of herbicides on its rights-of-ways, though this 
decision is being revisited as part of the most recent vegetation management study. 

4.	 Maintain or exercise funding to accomplish a comprehensive engineering analysis resulting 
in the installation of fusing of circuit taps or installation of other protective devices in 
accordance with good utility practices of its entire distribution system by the end of year 
2000. 

•	 UES completed the comprehensive engineering analysis and installed fusing or other 
protective devices on taps in accordance with the original agreem ent. 

•	 UES continues to fuse or otherwise protect circuit taps in accordance with good utility 
practice. 

•	 UES continues to perform comprehensive engineering analysis of all circuits on a 
cycle not to exceed three years. However, with advancements in GIS and the ability 
to seamlessly export circuit models to engineering analysis software, circuits are now 
generally reviewed annually. 

Page 2 of3 
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Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 3
 
Received: July 1, 2010 Date of Response: July 15, 2010
 
Request No. Staff 3-30 Witness: Thomas P. Meissner, Jr.
 

5.	 Provide by the end of the third quarter of 1997, 1996 data 0 n device operations, and 
annually thereafter, to approximate momentary interruptions as part of reliability reporting. 
Subsequent annual repo rts shall be made with year-end reliability report ing requirements. 

•	 UES continues to include data on device operations as part 0 f its year-end reliabi lity 
reporting to the Commission. 

6.	 Maintain the reliability of services to residential homes which in most cases, can be 
accomplished by limited trimming. Perform trimming required to make the service safe and 
reliable through coordination with the customer. If a customer requests trimming, assess 
each situation on a "case by case" basis. If a customer requests trimming over and above 
what is required to make the service safe and reliable, supply the customer with a list of 
private contractors to perform the work. Services will be reviewed at least once per 
distribution trimming system. 

•	 UES has continued the same practices with regard to trimming of customer services, 
consistent with the compliance findings in the Barrington Wellesley report. These 
requirements are detailed in sections 4.2.4 and 4.2.5 of OP5.00 Vegetation 
Management. 

7.	 Commencing with its 1997 third quarter service reliability indices filing, provide data 
indicating reliability with and without off-system supply caused outages. 

•	 UES continues to provide data indicati ng reliability with and without off-system 
supply caused outages as part 0 f its quarterly and annual reliabili ty reporting to the 
Commission. 

8.	 Maintain or exercise funding that will support a System Reliability Improvement Program to 
accomplish the types of projects as listed in, but not limited to, the 1996 through 2000, Five 
Year Capital Construction Budget. 

•	 UES continues to maintain and exercise funding supporting a System Reliability 
Improvement Program as part of its annual capital planning and budgeting process, 
and continues to budget reliability projects in a manner consistent with the program 
described in the Barrington Wellesley report. 

•	 Reference Staff 3-33 for actual reliability improvement expenditu res each year from 
2000 through 2009. 
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SCOPE 

The scope of this project is to provide an independent assessment of the electric utilities 

under the jurisdiction of the New Hampshire Public Utilities Commission (pUC) against 

the reliability docket for each utility. The utilities and ~ respective dockets are as 

follows: 

VTILITY DOCKET' 

cnnne State Electric Company (aSE) DE %--12S 

New Hampshn electric Cooperative (NHeC) DE 96-127 

Connecticut Valley Elecaic Company (CVEq DE %--126 

Concord Electric Company (CECO) DE 96-128 

Exeter and Hampton Electric Company (UH) DE 96-129 

Public Service Company ofNew Hampshire (PSNH) DE 95-194 

DE 97-Q34 

Each docket relates to re:iability issues relevant to each utility. In general. the Dockets 

cover such areas as vegetation management. system protection and fault isolation. 

reliability projects and (pUC) reponing requirements on reliability indices. The Docket 

for each utility was reviewed and the conformance with their Docket was used as the 

basis of the evaluation. 

METHODOLOGY 

Barrington-Wellesley Group, Inc. (BWG) completed site meetings along with PUC 

personnel ofeach utility on October 25 and 26, 1999. The purpose was to introduce 

BWG personnel and to allow them some time to assemble infonnation relative to the 

Docket. 
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Based upon the respective Dockets, BWG then prepared a set ofdata requests tIW were 

sent to each utility contact person. The data requests solicited information relative to the 

utility practice on distribution system ov~um:nt protection and practices, details of the 

utility Vegeution Management Program and details on the utility reliability projects. The 

purpose was to acquaint BWG personnel with the particular utility system, its protection 

practices and to gather preliminary data relative to the reliability Docket The intent was 

to assemble general infonnation prior to site meetings so that a more focused approach 

could be accomplished in the meetings in order to minjmize the amoUDt offield time. 

The data request was sent to the respective utilities in early November. 

Site meetings with the utilities were completed between December I, 1999, and 

January 20, 2000. The information received from the data requests and the respective 

Docket was used to further probe compliance with the Docket Depending upon a 

number of factors, the uf-lity site meetings ranged from Olle to four day visits. The 

meetings consisted of interviews with engineering and operating personneL The relevant 

personnel include distribution and project engineers, area operating superintendents, and 

vegetation management personnel. The areas relative to system protection and 

comprehensive overcurrent studies, reliability projects, and reliability indices were 

conducted with the distribution engineers and operating personnel. The area relative to 

vegetation management was conducted with operating personnel and vegetation 

management staff. The site meeting consisted offace·to-face meetings discussing the 

various aspects of the Docket and field trips to review samples of reliability projects and 

vegetation management practices. 

000339
 



Each utility was asked the same general questions relative to its Docket; each utility was 

free to support its position with documentation. This approach resulted in fair treatment 

among utilities without any preference of.one utility over the other. 

FINDINGS 

The following section contains excerpts from the Dockets (italicized) of the relevant 

sections for each 'utility. The findings are detaiJed in regular type after each section. 

OVERALL CONCLUSION 

Essentially, all the utilities have increased their efforts to improve reliability. They have 

improved their Vegetation Management Program and increased their awareness and 

spending, on reliability. The expectation is that their reliability perfonnance will improve 

directly due to these efforts. 

It is recommended that as the utilities move forward they continue with these 'typeS of 

programs to improve their Performance and. not consider them to be a one-tUne 

requirement. 

A concern of several of the utilities was the poor cooperation from Bell Telephone on 

joint use issues. They indicated that it was often difficult to get lhem to pay their fair 

share of work, namely tree trimming issues. Because of this, a bigger burden ofthe tree 

trimming costs is funded by the utilities. 
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AGREEMENT 

1.	 Granite State Electric Compony (GSE) will mmnJai" or UlJrcise funding IJuU will support 
QJ'I avITage jive-year tri"""ing cycle through lhe year 2000. Such trimming will be done 
Q&cording 10 the specifications which OTe as strict as those CWTtmtly in t!ffiet. 

In compliance • 

•	 Tree trimnting budget versus actual on par from 1995 - Present 
•	 Detailed trimming specification in use 
•	 Comprehensive pre·bid and bid evaluation in place 
•	 Written documented audits in place 
•	 85-1000,4 inspection ofworle 
•	 Tree trimming crew evaluated on quarterly basis 
•	 Program in p:ace is well docwnented and tightly controlled 

Granite State Electric Company (GSE) has made significant progress in its tree-trinuning 
program. In both the LebanonIWalpole and Salem districts, they are well into their 
second cycle of a five·year trimming cycle. 

The progress on their tree-trimming program is as follows: 

T&0 Trimming Actual DoUars vs. Budgeted for the period covered in the Docket 

Year Actual Budgeted 
1995 $547.586 5522.200 
1996 5640,457 $625,000 
1997 5664,185 5685,000 
1998 5612,842 5630,000 

1999(YTD) $517.662 5630.000 
2000 5630,000 

Because of their proactive approach, they are now in a maintenance mode of tree 
trimming and feel that with leve~ftmding of the 1ree-trinuning budget, they will 
maintain an optimwr.. balance in customer reliability. 
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2.	 Granite State Electric Company (GSE) will, by tM end o/thtfourth quarter 0//998, re

evaluQte the Vegetotion MQ1I/1gement Plan Such a study to include the merits of
 
establishing a dif{ermJ ylar cycle and otherpolicits as appropria!t.
 

In compliance 

Granite Swe Electric Company (GSE) completed this report on November II, 1998. 
The report evaluated the present five-year trim cycle against a four-year and a six-year 
trim cycle. The criteria against which the ~cle change was evaIwued were the issues of 
cost, productivity, budget requirements and customer outage times. The report concluded 
that the present five-year cycle is the optimwn cycle. Based upon our review ofthe 
report, we are in agreement with the report conclusion ofmaintaining the five-year cycle. 
Their trimming costs per mile have stabilized; in fact they IU'e expecting them to 
decrease.	 . 

3.	 Granite State Electric Company rGSE) will issue public 1IOtijicaJions in accord/lnce with 
Slate regulalionsprior to the use 0/herbicides on its rights-of-ways. Granite State Electric 
Company rGSE) also agrees thot it or its desigMt,d representative (conlractor) shall inform 
right-cf-way property o~rs/occupQntsantiabutters with homes within 200ftet o/the right
of-way ofproposed herbicide treatment worJc. For property owners/occupants, said 
individual notification will also identify a GrQllile State Electric Compa"}' (GSE) contact to 
forward outstanding questions regarding the Vegetation Management Program and rights 10 

allernative maintenance methods under RSII. 374:2-a. 

In compliance 

Granite State Electric Company (GSE) prior to the docket maintained thai they have always 
complied with the law. They had given notification and as a courtesy also went door to door. 

4.	 Gran;le Slate Electric Comptmy rOSE) wiIJ mainta;n or exercise funding to accomplish a 
comprehensive engineering analysis resulting in the installation o/fusing ofcircuit taps 
or installation %lher protective devices in accordance with good utility practice 0/i1.S 
entire distribution system by the end 0/the year 2000. 

In compliance 

•	 Policy in place for fusing distribution taps 
•	 Recloser application program. undertaken in early] 990'5 
•	 Review ofdistribution circuit loading and protection conducted annually 
•	 Significant reconstruction especially in Northern area resulted in present day line 

constructed system 
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It is the company policy to conduct annual distribution feeder equipment loading versus 
rating review. In addition, circuit reliability is reviewed annually. In the event of 
questionable circuit operation, the circuit is investigated and prior to any circuit 
configuration changes, the coordination is reviewed.. 

It is the company policy to apply sectionalizing fuses to all single and three phase taps 
where loading and coordination allows. 

Their expanded review of reliability in the early 1980's and early 1990's resulted in 
additional data to support the increase in seetionalizing. This resulted in the additional 
fusing of taps. Because ofthis previous work. significant numbers offuses were not 
added solely due to this docket Several hundred line fuses were added in each of 1998 
and 1999 and three reclosers were added in 1999. Most were Dot considered a reliability 
improvement. It is concluded that the company line study and coordination programs are 
in accordance with good utility practice. 

j.	 Granite State Electric Company (GSE) will provide by the end ofthe third quarter of 
/997, 1996 data on device operations. and annually thereafter, to approximate 
momentary interruptions ospart ofreliability reporting. Subsequent annuoJ reports shall 
be mtlde wilh year-end reliability reporting requirements. 

In compliance 

•	 The utility has a small nwnber of reclosers which makes the task manageable. In 
addition, the reclosers are electronic which simplifies field data gathering. Their 
automated customer information system (CIS) results in readily available data 

•	 Covered conductor has contributed to reliability improvements. 

The docket requires that by end of the third quarter of 1997, 1996 data on device 
operation shall be provided'. A review ofcommission records and company records 
cannot accurately substantiate the date sent. In the early years of the docket. the report 
fonnat was revised ar.d the early reports may show separate reports for the Salem and 
Lebanon areas. Subsequent annual reports have been completed. Copies ofthe reports 
have been produced by Granite State Electric Company to Barrington-Wellesley Group, 
Inc. Granite State Electric Company feels that all informalion has been reported to the 
commission and repo:ts it in a timely manner. 

6.	 Grani/e Siale Electric Company (GSE) is not required 10 routinely 'rim l1ege/alion 
growth around services to resitkntial homes. however, Granite State Electric Company 
(OSE) is responsible to maintain the reliability ofserviclS which in most CQse.s. can be 
accomplished by limited trimming. Granite StQte Electric Company (GSE) willperform 
trimming required 10 mab the service safe and reliable through coordination with lhe 
customer. 
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Ifa customer requests trimming, Granite Slme Electric Company (GSE) will assess each 
si/UQlioll on a "case by case" btzsis andmoy ,lect to ~rform trimming. 

qa customer requests trimming over and above whot is required to make the service sqfe 
and reliable, Granite Slare Electric Company (GSE) wl11 supply tM customer with a list 
o/private cOn/ractors to perform the work 

&rvices will be reviewedat least oru:eper tlistribution system trimming. 

In compliance 

Prior to the docket, Granite State Electric Company indicated that services were trimmed 
if the customer required it or ifit was observed that conditions warranted it. Moreover, 
Granite State Electric Company was concentrating upon the primary main line and since 
services were not a major problem, they ~ ofa lower priority. The inclusion of 
services in the docket, has formalized their inclusion into the Vegetation Management 
Program. The cycle for services tree-trimming covers the period from 1997 - 2002. 
They are presently on scbedule within the cycle. 

7.	 Granite State Electric Company (GSE) will also provide commencing with its 1997 third 
quarter service reliability indicesfiling data indicating reliability with and without off
syslem mpply caused QUlages. Thefirslftling will iru:lude data/or Ihefust andsecond 
quarters 0/1997. 

In compliance 

The commission and company records cannot accurately substantiate the dates the reports 
have been sent to the commission. Copies ofthe reliability index reports have been 
furnished to BWG and it is .the company's assertion that the reports are forwarded in a 
timely manner to the eommission. 

8.	 Grcmite State Electric Comptmy (GSE) will mailllain or exercise funding tMough 2000, 
as pari ojthe System Reliability Improvement Construction Program 10 accomplish the 
types ojprojects QS lilled in. but not limited to, the 1996 tlvough 2000. Schedrded and 
AnticipaledReliability Projects. This effort includes the 1996/1997. 1250,000 
underground improvement project 011 Stiles Road, Salem. New Hampshire. 

In compli~ce 

•	 Inaccessible lines have been moved to the roadway 
•	 Load growth and highway construction contributed to major upgrades ofthe 

facilities 
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Granite State Electric Company (OSE) asserts that it has maintained ftmdiDg during the 
docket for reliability projects as opposed to excise funding. They have specific budget 
caJe80ries for reliability projects. Some ofthe reliability projects are as follows: 

• Stiles Road Underground System Upgrade 
• Extend 2376 line Barron Ave. Sub. To Salem Depot Sub. 
• 16L1 Getaway Upgrade Ml Support 
• 8L1I12U hnprove Back up to Charlestown Sub. 

Additionally. there is an annual blanket project category to cover year to year reliability 
improvement programs such as installing sectiona1jzjng equipment, replacing open wire 
secondary, replacement ofbare conductors with tree wire etc. 

Oranite State Electric Company (GSE) does not have a specific budgetary category for 
reliability; but the capital spendiDg for the period covered in tlle dock.et has been:" 

PROPOSED 
1997 1998 1999 2000 

$2.935,000 53,044,000 S3,358,OOO $5,000,000 
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I.	 New Hampshire Electric. Coope7'alhle (NHEC) wiIlmDlntain or aercise/uNling that will
 
support, at a minimum, an average '",-year distribution and transmission trimming cycle.
 
Such trimming will be done according to t~ speCificatiOns which lIT, as strict as those
 
cUTT'enrly in effect.
 

In compliance 

•	 Consistent spcncing level 
•	 Wide r/w clearing floor to sky 
•	 Working toward ten year cycle 
•	 Each trimming job is reviewed two to three times per week 
•	 Each of the three company arborists keeps records on inspection 
•	 Fannal bid evaluation in place 
•	 Use a mix ofT&:M, Iwnp sum pricing 

During the period covered by the docket, New Hampshire Electric Cooperative has increased 
the spending on its ROW maintenance. The spending levels are as follows: 

YEAR DOLLARS MILES MAINTAINED 
1997 12,190,596 419 
1998 $2,151,658 444 
1999 S1,680.442 • 429 (Est.) 

·As oOnS Quarter. Budgeted amount for 1999 is 12,094,645 

The spending levels bave been accelerated over the years prior to the docket. The company 
is projecting that by the end of the Year 2000, only 25 miles win remain that has not been 
maintained withiD the tenMyear cycle. 

2.	 New Hampshire Electric Cooperative (NHEC) will, by the end o/tlre third qUllTler 0/1999, 
re~lIQle its righr--of-wt1)1 and distribution wgetQ/ion mainleMnce programs. Such 
study 10 incilide the ",erl,s ofestablishing a diff~rent year cycle and olherpolic;~s as 
appropriate. 
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In progress 

•	 Outside consulting fInn assisting with plan development. 

As of this date, the plan has been written into the "New Hampshire Electric Cooperative 
Vegetation Management Program." Some specific recommendations from the consultant are 
being evaluated to detennine ifthey will benefit the overall plan. The company is 
considering going to an average ofeight-year cycle funding with some circuits trimmed to a 
six-year cycle and others to a twelve-year cycle. These considerations are tentative and 
internal discussions are continuing. 

3.	 New Hampshire Electric Cooperative (NHEC) will issue public notifications in accordance 
with State regulations prior to the use ofherbicides on its rights-of-woys. New Hampshire 
Electric Cooperative (NHEC) also agrees that it '01' its tksignaIed representative (contractor) 
shall inform right-oJ-way property owners/occupants and abutten with homes within 200 
feet ofthe right-of-way ofproposed herbicide treatmenl work For property 
ownersloccupanls. said individual notijicQ/ion will also identify a New Hompshire Electric 
Cooperative (NHEC) contact to forward outstanding questions regQ1'ding the Vegetation 
Management Program and rights to alternative main/enance methods lllldi!r RSA 374:2-0. 

In compliance 

The company maintains that all notifications past and present strictly follow the policies of 
the NH Department ofAgriculture, Division ofPesticide Control and the NHPUC. New 
Hampshire Electric Coo~rative has produced various records, publications, and data to 
BWG in support of their assertion. 

4.	 New Hampshire ElectriC Cooperative (NHEC) will maintain or exercise funding to 
accomplish a comprehensive engineering allQlysis resulting in the instal/ation offusing of 
circuiltaps or i1Utallation ofother protective devices in accordance with good utility 
practice ofits entire distribution system by 2000. 

In compliance 

•	 AU distribution circuits recently updated 
•	 Based upon three to five year cycle 

New Hampshire Electric Cooperative has updated their single line diagrams showing the 
protective devices and ~e number of customers affected. They have fonnalized a database 
showing the sectionaJizingicoordination study and the last update to the study. 

The construction work plan has set some initial guidelines on the use ofdistribution
 
seetionalizing devices. The company is in the process offormalizing an engineering
 
protection manual.
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The results of the system coordination studies did not result in additional line fuses being 
installed. The study verified that fuse/recloscr coordination would operate properly. It has 
been the company policy since the mid-1970's to fuse aU raps to the extent consistent with 
good utility practice. 

BWG reviewed a small area of the New Hampshire Electric Cooperative service territory. 
The fusing of taps from the main line appeared reasonable and consistent with utility 
practices; however, the service area is large and the area reviewed cannot be considered a 
representative sample. Given the rural nature ofcooperatives, it is important that 
coordination and the fusing of taps be considered apriority. 

5.	 New Hampshire Electric Cooperative (NHEC) will prOvide by the end o/rhe third quarter of 
1997. 1996 data on del/ice operations. and tJnIIUIl1.ly tMr.ajter. to apprOJ:imate momentary 
interruptions as part o/reliability reporting. Subsequent armUJJ1 repons shall be mlJde with 
year-end reliability reporting requiremenJs. 

In compliance 

•	 A significant amount of reclosers especially hydraulic requires significant 
comminneot 

New Hampshire Electric Cooperative does not have the dates available as to when the reports 
were sent to the commission. Commission data is not fully available to substantiate the date 
that the reports were received by the commission. New Hampshire Electric Cooperative has 
provided BWG with a copy of the reports and maintains that the reports are sent in a timely 
manner. 

6.	 New Hampshire Electric Cooperative (NHEC) is not required to routinely trim vegetation 
growth around services to residential homes. however. New Hampshire Electric Cooperative 
(NHEC) is responsible to mairitain the reliability ofservices which in most cases. can be 
accomplished by limited trimming. New Hamps~i'" Electric Cooperative (NHEC) will 
perform trimming required to make the service safe and reliable through coordination with 
the customer. 

Ifa customer requests trimming. New Hampshire Electric Cooperative (NHEC) will assess 
each situation on a ..cose by case" basis and may elect to perform trimming. 

Ifa customer requests trimming over tlIIIi above whaJ is required to make the service safe 
and reliable, New Hampshire Electric Cooperative (NHEC) will supply the customer with a 
list ofprivate contractors to perform the work. 

Services will be reviewed at least once per distribution system trimming. 
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In compliance 

New Hampshire Electric Cooperative has not changed its practice for trimming services. The 
company checks services when doing cycle mainline cleariDgltrimming and seIVices are 
trimmed, ifneeded, to maintain service integrity. 

7.	 New Hampshire Electric Cooperlllive (NHEC) will aJ.Jo provide commencing with iu 1997 
third qUDTter service reliability indices filing dtIta indicating rttliDbility with and withollt off
system supply caused outages. Thejir.Jtjiling will include dota/or theji7'.Jt tutd second 
qU/11'ters of1997. 

In compliance 

The information is forwarded to the commission in a timely manner. Commission records 
support this. 

8.	 New Hampshire Electric Cooperative (NHEC) will mainto;n or exercise funding through 
1999, as part ofIhe System Reliability Improvement Construction Progt'am 10 accomplish the 
types ojprojects as listed in, but 1IOt limited to, the Three Year (1997, 1998, and 1999). 
Proposed Construction Work Plan.. 

In compJiance 

New Hampshire Electric Cooperative has funded the construction work plan reliability 
projects consistent with ~e bUdget as follows. The budgeted dollars consist ofall the 
reliability projects contained in the work plan. 

YEAR $ BUDGETED SSPENT 
1997 . 4,141,500 4,535,209 
1998 3,368,900 3,653,870 
1999 3,772,515 4,071,034 

9.	 New Hampshire Electric Cooperative (NHEC) will commence in 1997, a tMeI-yearprogram 
ofapproximotely S8 million to elimillDte aU 107 miles ofremaining amerductor. and atlhe 
same time where appropriate relocate the facilities to the roadside. 

Substantially in compliance 

•	 95% complete at end of 1999 
NHEC Amerductor Elimination Program Miles ofLine Remaining Chart 
See Attachment 
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10. New Hampshire Electric Coop,rativt (NHEC) will, by the endofthe third qUtU1u ofJ997, 
install mtd Iwve D~ratiol7Q/a minil1lll1ll of1JOO moWJenllD'y outage monitoring devices as 
part ofQ reliability improllementprDgram. 

Compliance in part • 

•	 1500 devices were purchased in 1997 and 820 installed. The devices experienced 
numerous problems and the installation was discontinued. 

•	 Different devices were purchased in carl)' 1999. To date, approximately 300 of the 
new devices are installed. TIle perfonnance of tile new devices is much better. 

The new devices required an NT computer pletform. The new devices are being installed as 
labor is available. Several hundred ofthe original devices are to remain in service. The 
company estimates that by the end of2000, 600 of the new devices will be in service. 
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AGREEMENT 

1.	 ConnecticuJ Volley Electric Comptmy (CYEC) will moi1l/.Qin or "ercise funding that will 
support an lltJeragepe-)IIar trtvLfmissio,. and lewn )'far distribJUion trim",ing cycle 
through the ~ar 2000. Such trim1ftillg will be done tlCCOI'ding to specifications which are 
os strict as thos, CU17'.nt!y in effect. 

In compliance 

•	 Dollars spent CODSistent over period 
•	 Deferment for 1999 resulting in lower spending 
•	 Comprehensive trimming policy 
•	 Use a mix ofT&M, lump sum tree trimmiDg 
•	 Crew productivity evaluated weekly by company arborist 
•	 Fonnal and informaJ crew evaluation 
•	 Wide right of way trimming 

Connecticut Valley Electric Company has maintained a five-year transmission cycle for the 
past 30 years. The next five-year cycle will be due in 2002. 

In the late 1980's Connecticut Valley Electric Company started to get their trimming into 
about a seven-year distribution cycle. They are able to maintain this average cycle with 
essentially levelized funding. In 2000, they arc expecting to trim ~9S miles. This will 
project them well within the seven-year cycle. 

The tree trimming progress is closely monitored by the forestry department and the 
information is plotted on the system line maps to serve as a pennanent record. 
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The statistics of the tree·trimming program is as follows: 

CVEC DISTRIBUTION
 
CONTRACTOR DOLLARS
 

YEAR TRIMS DNGRTRSS HERBICIDES TOTALS 
94 203,185 4,349 12,788 220,322 
95 249,721 6,756 11,176 267,653 
96 208,767 6,770 11,109 226.646 
97 ]96,381 5.275 12.308 213.964 
98 202,793 9,876 13,108 225,717 
99 87,464 2,962 1.031 91,457 

YEAR TRM.MI. #DGRTRS HERB.AC. 
94 58.56 21 21.72 
95 63.93 29 28.94 

·96 78.98 41 48.64 
-97 74.40 26 27.06 
-98 58.77 34 36.10 
·99 18.96 11 2.42 

• SECOND CYCLE TRIMMING BEGAN IN 1996. 

2.	 Connecticut Valley Electric Company (CVEC) will, by the endofthe fourth quarter of 
1998, re-evaluate the DisrribU/;on Vegetation MQ1tQgemenr Plan.. Such study to include 
the IMrits ofestablishing a different year cycle and other policie.s as appropriate. 

In compliance. 

Connecticut Valley Electric Company re-evaluated its distribution Vegetation 
Management Plan and provided a report to the commission on December 28, 1998. 
Connecticut Valley Electric Company reviewed the oldest growth in the system against 
the fastest growing species of trees given their existing seven-year cycle. Connecticut 
Valley Electric Company has concluded that the seven·ycar average cycle is appropriate 
for their system. BWG has reviewed their Vegetation Management Plan and observed 
various trimming year growth and is in agreement with Connecticut Valley Electric 
Company conclusion. The length ofa tree trim cycle is directly related to the 
aggressiveness of trimming. The seven-year cycle is reasonable provided that the 
trimming is consistent with the regrowth rate. 

3.	 Connecticut Valley Electric Company (CVEC) wiIJ issue public notificatiOns in 
Qccordance with StaJe regulations prior to the use ofhubicides on its rights-of-ways. 
Connecticut Valley Eleclric Company (CVEC) also agrees lhat II or its designated 
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represen/a,;vI (contrQCtor) shall inform right~f-way pr'oprrty OWMrs/occuptm/S and 
abutters with homes williin 100feet oftlte rigJu~f-way proposed1w'bicitk treatmen/ 
work For property oWltersloccuptmJs, said individutzl nolijicDlion will abo idenrify a 
COIIMctiCUI ytllley Electric Company (CYEC) cOn/ael tofOl'WQ1'd outsttmding questions 
regarding Ih, Vegetation Management Program and rights to alterntJlive mainte1lQ1U;e 
methods unde, RSA 374:2-0.. 

In compliance 

Prior to the docket Connecticut Valley Electric Company notified each landowner of the 
intent to treat the ROW. Town managers were notified with a lenet in accordance to the 
NH notification requirements. 

4.	 Connecticut Valley Electric Company (CYEC) will mainta;n or aercisejunding 10 

accomplish a comprehensive engineering analysis resulting in the fnstol/mion offusing of 
circuit taps 0' installation ofoth" prot,ctiv, devices in accordmrce with good utility 
practice ofits erui,., distribution system by the end ofthe year 1000. 

In compliance 

•	 Ten year average cycle unless major changes 
•	 Recent rebuilds in ClairmoDt result in updating ofstudies 

In 1996, the circuits in the Claremont area were upgraded to 12 Kv. During that period 
the line studies were updated and a switching plan was developed. At this time, the fuse 
coordination was addressed and taps fused as appropriate. 

There ,are 13 circuits in the Connecticut Valley Electric Company service area and seven 
circuits are presently under review for the comprehensive engineering analysis. The 
study will add fuse taps and/or n:closers to isolate the tap from the main line. The field 
data survey was started in the fourth quarter of 1999 and the engineering and 
fuse/recloser installation is scheduled to be completed by the end of 2000. 

It is Connecticut Valley Ekectric Company policy to fuse all taps as appropriate. 
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5.	 COlIMclicu/ 'Yalley Electric Company (CYEC) willprovide by tM end o/the third qUtll'ter 
0/J997, J996 dola on device operations, andOMually ther,D/ter. to tlJ1PrO%imDJe 
momenlary inlerrupt;ons as part o/reliability reporting. Subsequent annUDl reports shall 
be made with year-lM reporting requirements. 

In compliance -

COMecticut Valley Electric Company has provided the dates when the reports have been 
sent to the commission. The company dates are in agreement with commission records. 
The company is supplying the information in a timely manner. 

6.	 Connecticut 'Yalley Electric Company (CYEC) is not required to routinely trim vegetation 
growth arouM se"ices to ruitkntilll homes, however, Connecticut 'Yalley Electric 
Company (CYEC) is responsible to mtlinttlin the reliability 0/services which in most 
cases, can be accomplishedby limitt!d trimming. ConnecliCJlt Yalley Electric Company 
(CVEC) will perform trimming required to make the urvice saf, tmdreliable through 
coordination with the customer, 

Ifa cuslomJ!r requests trimming. Connecticur Yalley Electric Company (CVEC) will 
assess each situotion on a "case by case " basis aM11IIlY t!lt!ct to perform trimming. 

Ifa customer requests trimming owr and aboYe who.l is required t() ItIlJh the service safe 
and reUab/e. Connecticut 'Yalley Electric D>mparry (C'YEC) will supply the CIlStomer with 
a list ofprivaJe contractors to perform the worle. 

Services will be reviewed at IUlSI once per distribution system. 

In compliance· 

Prior to the docket. Connecticut Valley Electric Company trimmed services only iftrecs 
and limbs were lying on them and they posed a safety hazard or there was a potential for 
physical damage. Tree crews trimmed them when they were working in the vicinity. 

Since the docket, the only change has been to incoJpOrate the general practice on policy 
ioto the Vegetatioo Management Plan. 

7.	 Connecticut Valley Electric Company (CYEC) will also provide commencing with lis 
J997 third quarter service reliability indicesjiling data indicating "eliability with and 
without off-system supply caused oUlages. Thejirstfiling will include data/or the first 
and second quarters of1997. 
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Connecticut Valley Electric Company bas provided the dates when the reports have been 
sent to the commission. The company dates are in agreement with commission ~cords. 

The company is supplying the info.rmation in a timely manner. 

8.	 COM~r:tiC&ll Va/I'Y Electric COrnptmy (CYEC) will mIlintain or u~rcisefimding through 
2000, as pDTt a/the System Reliability Impruvement COIJSlTuCtion Program to Decomp/ish 
tM types 0/projects as listed In, bUl1lOtlimil~d to, the 1996 througn 2000, Proposed 
Construction Projects. This effort includes re/DCQting Line j flom 1M WIlls River 
Substation to, andthroughout tM Town 0/Bath, IJIW Hampsnire andrecollllrucling the 
line along roadways so Ihtzt the lines lUe QCC~sible 10 liM Cl'ews and line vehicles, such 
construction scheduledto be completed in 1999. 

In compliance 

•	 Recent rebuilds in Clairmont area resulted in facilities on par with present day 
construction 

A reptesentative listiq ofreliability projects is IS follows: 

1997 
•	 Reconstruct main line between Lafayette Sub and Maple Ave. Sub 
•	 Reconstruct line S Bath and move out to the roadway 
•	 InstaU new OCR line 39 Haverhill 
•	 Fuse eoordination Wells River circuit 13 

The approximate spending on reliability projects in this year is $497,600. 

1998 
•	 Reconstruct Line 3 Unity 
•	 Station S~ce and Relay upgrade loy Sub 
•	 Install bird guards line 39 
•	 Fuse coordination Newbury 12, Thetford 16, Ely 41 

The approximate spending on reliability projects in this year is 5164,700. 

1999 
•	 Temple Inland Substation Upgrade 
•	 Fuse CoordiDation Bradford 63 

The approximate spending on reliability projects in this year is SI77,000. 

.
.
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9.	 COnMcticut Yalley Electric Company (CJlEC) will by the,nd ofthe third quarter of 
J997, tl1dlUQIe remote,lDSt responselaci/llies, for emmple. sdtellites /ocQted in New 
Hampshire. Results and r,commended action will b'/orwtUded to the New Hampshire 
Public Uti/itles Commuslon (NHPUC). 

In compliance 

BWG reviewed the report dated September 30, 1997, The report concluded that the 
customer response would be improved ifcrews were located in New Hampshire. Central 
Vermont Public Service Company (CVPS) bad starred plans to find 8 suitable location for 
the crews. Several locations were evaluated and after some time a'suitable site was 
proposed. As ofthis time, the project was put on hold due to the financial problems that 
Connecticut Valley Electric Company (CVEC) is experiencing. Although the present 
financial problems may defer this project, it is hoped that Connecticut Valley Electric 
Company (CVEC) will take other appropriate measures as necessary to insure that 
customer reliability continues to improve. 
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AGREEMENT 

J.	 COn&Ord Elecrric Company (CECO) will m.alntaln Or rutcuefimding that will support 
an QVltagefoU1'-year distribution and tTlI1I$mission trimming cycle tJvDugh the year 
2000. Such ·trimming will be doM according to the speCijicmiOIlS which lUe as strict as 
thos, currently in efflct. 

In compJiance 

•	 Changed cycle to five years -letter on file with PUC 
•	 Spending coosistent with budgeted dollars during period 
•	 Tree trimming standards in place 
•	 Approximately two - three crews on site full ..time 
•	 System is small, urban and easily manageable 

Concord Electric Company (CECO) has cOmpleted one cycle of the five-year
 
transmission tr'imnili:.g cycle. A new cycle started in 1999. A maintenance cycle
 
includes fla! cut and side trimming for an average of52 acres per year.
 

Concord Electric Company (CECO) completed one cycle of the five-year distribution 
trimming cycle. A new cycle started in 1999. A maintenance cycle includes 65 pole 
miles per year. 

CODcord Electric Company (CECD) has iDcreased rheir expenditures per year over the 
previous years since 1997. 

TREE TRIMMING COSTS 

DiitributiOD TnmmiDe Budget Actual 
1997 5222,000 5222,578 
1998 $228,866 $228.886 
1999 5189,976 5233,162 

TransmissioD Trimming Budget Actual 
1997 S33,6OO 533.957 
1998 $34,634 $34,663 

1999 (as of 10/99)	 $25.998 $40.086 
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1.	 Concord Electric Company (CECO; will. by the end ol'MjOurth qUDl'le1' of1998, re
eYal&lQte the Distrilrtllion and Trtmmlusion Vegetation MtmDgeIMnt Plan. Such a study 
to inclutk tM merits ofestablishing t! different year cycle and other policies as 
appropriate. 

In campiiance 

In 1998, a committee was formed at the Unitil level to re-evaluate the Vegetation 
Management Progra:n for both Concord Electric Company (CECO) and E&H. Specific 
changes and recommendations were made at that time to the Vegetation Management 
Control Program and incorporated into each company guidelines. A fonnal report was 
not prepared; therefore. the specific proposals could Dot be reviewed by BWG. 

In 2000. a committee was formed at the Unitillevel to review the Vegetation 
Management Plan and to develop guidelines and performance measures. The committee 
was formed to further enhance the Vegetation Management Plan. 

3.	 Concord Electric Company (CECO) will issue public notifications in accordDnce with Stott 
regulations prior to the USe ofherbicides on its rights.oj-ways. Concord Electric Company 
(CECO) also agrees that it or its designated representative (contractor) shall inform right
of-way property owners/occupants and abutters with homes within 200ftet ofthe righl.of
way ofproposed herbicide treatment work. For property ownersloccuptmJs. said IndividuD/ 
notification will also identify o·Concord Electric Company (CECO) contact to forward 
outstanding questions regarding rhe Vegetation MtmOgement Program and rights to 
alternative ma;nte1Jlll'lCe methods under RSA 374:2-0.. 

Not applicable 

Concord Electric Company (CECO) does not use herbicides nor treat stumps. Concord 
Electric Company only uses herbicides for weed control in substations. Concord Electric 
Company is aware of the regulations required by the docket and the requirements of State 
law. 
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4.	 Concord Electric Company (CECO) will lllDintDin or aercu, funding to QCComplish a 
comprehensive engineering tm/llysis resulting in the insttJIlDlion offusing ofcircuit taps 
or installmion 0/otherprotective tkYices in accordance with good utility practice ofits 
entire distribution system by the endoftM year 1000. 

In compliance 

•	 Three year cycle 
•	 Added reclosers and fused taps to improve: reliability 
•	 Significant amoUDt of4KV disrribution contributes to reliability 

Circuits are analyzed at the Unitillevel. The review includes a comprehensive circuit 
analysis which also takes in~ account reliability issues. 

5.	 Concord Electric Compmry (CECD) willprovide by the end ofthe third quarter of1997, 
J996 data on device operations, and annually IMrtajter, 10 approximate momentary 
intef71lJ'lions as part ofreliability reporting. Subsequent tm1'IUal repons shall be mode 
wilh ytar-end reliability repomng requirements. 

In compliance 

The dates reported by tile company records are in agreement with commission records. 

6.	 Concord Electric Company (CECO) is not reqUired to routinely trim vegetation growth 
around servic,s to rlsidelllia/ homes, howe"", Concord Electric Company (CECD) is 
responsible to maintain th, reliability ofservices which in most cases, can be 
accomplisMd by limited trimming. Concord Electric Company (CECO) willperform 
trimming required 10 make the service safe and reliable through coordination with the 
customer. 

Ifa customer requests trimming, Concord Electric ComptJ"Y (CECD) will assess each 
situation on a "case by case" basis and may elect to perform trimming. 

Ifa customer requests trimming over and above what is required to 17tiIh the service safe 
and reliable, Concord Electric Company (CECD) will supply the customer with a list of. 
private contractors to perform the work 

Services will be reviewed at least once per distribution system trimming. 

In compliance 

No changes have been made with respect to service tree trinuning as a result of the
 
docket. .
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7.	 Concord Electric Company (CECO) will also provide commencing wilh Its 1997 third 
quarter service reliabilily indicesfiling data indicQ/ing r~liQbllity with and without off
system supply ctlJlSld outagu. 1Mfirst jiling will inclUtk dota for 1Mfirst and secoNi 
quarters of1997. 

In compliance 

The dates reported by the company are in agreement with the commission records. 

8.	 Concord Electric Compa1l)l (CECO) will 1I'IQil'llain or exercise funding thill will support a 
System Reliability Improvemmt Program to accomplish the types o/projects as listed in, 
bllt not limited to, the 1996 through 1000, Five Year Capital Construction Budget. 

In compliance' 

Vnitil has initiated its own initiatives and goals relative to reliability irrespective of the 
docket. Prior to 1999. reliability projects were budgeted on a case-by-case basis not as 
part ofa separate reliability budgeted item. Because ofthis. it would be more difficult for 
Concord Electric Company (CECO) to detail the 1998 and 1997 reliability dollars and 
projects. Since Concord Elecbic Company (CECO) bas demonstrated compliance with 
the Docket and they have initiated separate reporting for reliability projects. BWG did not 
request the previous years data. Concord Electric Company (CECO) indicated that if the 
infonnation was requested. they will devote the resources to furnish the data. 

The reliability projects for 1999 included additional and enhanced fusing, installation of 
reclosers. and installation ofsurge arrestors. 

The 2000 budget includes carryover reliability projects, the replacement of spacers, and 
enhanced tree trimming. 

The cost data for 1999 and 2000 is as follows: 

1999 
1999 

Budget 
Actual 

$]28,700 
S47,999(J) 

2000 Canyovers $44.780(4) 
2000 Budget $94,645 

The 2000 budget reflects both capital and O&M projects. 

(3) Recloser delivery delay pushed this project into 2000. The recloser is scheduled for 
delivery in May. The project should be complete in late Mayor early June. . 

(4) Three of the 1999 projects were.performed for less than their budget amount. The total 
amount below the budget estimate was $22,965 (17.8%) 

..
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AGREEMENT 

J.	 Exeter and Hampton Electric COI1lJNUfY (Ed:.H) wllllMtntain 01" aerciRfimding that will 
SUPP0l"t an tr'Hrage five-year distribution tmd three-year transmission trimming cycle 
through the )lear 2000. Such trimming win be done according to specifications which are 
as sl1"ict as those CII17ent/)1 in e:/fect. 

Compliance progressing 

a.	 Comprehensive vegetation management program 
b.	 One and one-balf tree trimming crews per year 
c.	 Majority ofsystem along roadways 
d.	 Significant amount of 4KV eircuits 
e.	 SmaIl system easily manageable 

Exeter and Hampton Electric Company (E&H) has comple~ one full transmission 
vegetation control cycle since the date ofthe docket. 

Exeter and Hampton Electric Company (E&:H) indicated that they have maintained their 
cycle schedule (average five-year cycle) for those areas they have identified requiring 
tree trimming maintC::1aI1CC in order to preserve increased levels of reliability. 

TRIMMING COSTS 

Description	 1996 1997 1998 1999 

Distribution Trimming Budget $187.800 5193,404 $17S.S00 $180,228 
Transmission Trimming Budget S 29,050 $ 33.444 S 36,108 $ 38,676 
Distribution Actual Spent S152.905 5147.875 $166,931 S209.742 
Transmission Actual Spent $ 1,264 S 44,831 $ 31.159 S 36.963 

DOES NOT INCLUDE STORM ACCOUNT 
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1.	 Exeter and Hamp/on Elllctric Company (E&H) will, by the endofthefourth qutZTler of 
1998. re..eWJluate the Distribution and Transmission Yegetation Control Procedures. 
Such srudy to include the mllrits ofestablishing Q different year cycle and other policies 
.as appropriaJe. 

In compliance 

In 1998, a committee was fonned at the Unitillevel to re-evaluate the Vegetation 
Management Program for both Concord Electric Company (CECa) and EctH. Specific 
changes and recommendations were made at that time to the Vegetation Management 
Control Program and incorporated into each company guidelines. A formal report was 
not prepared; therefore. the specific proposals could not be reviewed by BWG. 

In 2000, a committee was fonned at the Unitiflevc) to review the Vegetation 
Management Plan ar..d to develop guidelines and penormance measures. The committee 
was fonned to further enhance the Vegetation Management Plan. 

3.	 Exeter lind Hampton Electric Company (Ed:H) will Ww public notifications ;12 
accordance with State regulatiOns prior to the w, ofherbiCides on its transmission line 
rights-of-ways. Exeter and Hampton Electric Company (E&H) also agrees that it or its 
designated representative (contractor) shall inform right-of-way property 
owners/occupQnts and abutters with homes within 200feet ofthe right-of-way of 
proposed herbicide treatment work. For property ownersJoccuptmts, said individU/1/ 
notification will also identify a Exeter and Hampton Electric CDmpany (E&H) contact to 
forward outstandi"g questions regarding the Vegetation Management Program and 
rights 10 alternative maintenance methods uNhr RSA 374:2-a. 

In compliance 

Exeter and Hampton Electric Company (E&H) uses herbicides en transmission ROWand 
some stump treatment Prior to the docket, Exeter and Hampton Electric Company 
(E&H) adhered to aU State regulations. They have not changed their practice after the 
docket since they already we~ fenowing the stipulations. 
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.t.	 Exltlr awl Hampton Electric Company (E&H) wlllllUJinlabJ or ulrcislfunding to 
accomplish a comprehensive Inginelring analysis rnulting bJ the instalkllion ojfusing of 
circuit ttlpS or installtztion ojalMrprotletiYe tinicls in accordtmce with good wilily 
practice ofits entiT, distribution system by tM end ofthe year 2000. 

In compliance 

a.	 Thee year cycle 
b.	 Fusing of taps appear Jeuonable 
c.	 Small manageable system 
d.	 4KV system dated but in good condition 
e.	 Distribution engineering seems to closely monitor line studies 

The fIrst three·year cycle is scheduled to be completed by the end of2000. 1)le company 
does a detailed analysis of their line studies which includes a review of the circuit 
reliability. They maintain that they apply protective devices based upon their review in 
accordance with good utility practice. 

5.	 Exeter and Hampton Electric COIJIIHZ"Y (Ull) willprovide by the end ofthe third 
quarter ojJ997, J996 dIlta on device operDtions. andannually therla/ter. to approximate 
momentary interruptions as part ofrlliabi/ity reporting. Subsequent annual reports shall 
be made with year.end reliability reporting requiIYments. 

In compliance 

The company data on the date repons sent to the commission is consistent with 
commission data. 

6.	 Exeter and Hampton Electric Company (E&H) is not required to routinely trim 
veplation growth around seniclS to residential homes. however, Exete, and Hampton 
Electric Company (E&H) is responsible to mDinlain the reliability ofservices which in 
most cases. can be accomplished by limited trimming. ueter and Hampton Electric 
Company (E&H) will perform trimming reqUired to maU the service saje and'eliable 
through coordint1Jion with the customer. 

q a cUltomer ,.equests trimming. Exeter and Hampton Electric Company (£&11) will 
assess each situation on a "case by care" basis and may elect to perfo'm trimming. 

Ifa customer requests trimming over and above what is reqUired to mah the servicl safe 
and"liable, ueter and Hampton Electric Compan:y (E&H) will supply the customer 
with a list ofprivate contractors to perform the work 
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Slrvices will M reviewed at least once per distribution system trimming. 

In compliance • 

Exeter and Hampton Elecaic Company (E&H) made a change after the docket relative to 
customer requests. After the docket, Exeter and Hampton Electric Company (E&H) 
followed the more coascrvative approach as outlined in the PUC docket by assessing 
each situation on a case-by-case basis while maintaining a safe and reliable service. 

7.	 Exeter trN1 Hampton EIeclrlc Company (E&H) will al,o provide commencing with its 
J997third IJUDl'ter Senliee reliability indicesfiling data indiCQ/ing reliability with and 
without off-system supply ctnISed outages. 1'h6first filing will include dolafor the first 
andsecond qUllTlers ofJ997. 

In compliance 

The company data on the date reports sent to the commission is consistent with 
commission data. 

8.	 Exeter and Hampton Electric Company (E&:H) willmtl;"tain or exercise funding through 
2000. as part o/the System Reliability Improvement Construction Program to «camplish 
the types o/projects as listed in, but Mt ]intited to, the 1996 t1JToup2000, Planned Dnti 
Proposed Construction Projects. 

In compliance 

Exeter and Hampton Electric Company (E&H) provided BWG with copies of their 
system reliability budget. cost summaries, and construction authorizations for the years 
1999 and 2000. Prior to 1999, reliability projects were budgeted on a case-by-case basis 
and not as specific reliability budgeted items. Because of their own initiatives to improve 
reliability and due to their internal management objectives, the reliability projects were 
more readily available than previous years. Since they have demonstrated compliance 
with the Docket, BWG felt that this representation was adequate. The company indicated 
that if data for 1998 end 1997 was requested, they would be more than willing to devote 
the resources to produce the infonnation. 
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The dollars relative to reliability projects are as follows: 

1999 
1999 

Budget 
Actual 

5267,084 
590,954(1) 

2000 Carryovers S95,sOO(2} 
2000 Budget $253,334 

m Replacing all the post insulators on the 3356 line was deferred unti12000 because of 
line crew availability; cost 595,500. This project was completed in February. 

(2) The installation of tree wire on 13W2 ($106,400) was deferred pending closer analysis. 
Ultimately the objective of reducing tree related outages was accomplished by 
petfonning tree trimming on this portion ofthe circuit in 2000 for a cost of$6.7S0. 
The original cost ofthe 13W2 tree wire project and tree trimming project were not 
included in this adjusted total. . 

The 1999 capital projects included projects such as installing or revising the fusing on 
circuits, extending the three-phase circuit and fusing unprotected taps. 

The 2000 capital projects include line insulator replacement, revising the fusing on 8 

circuit, and the installation offault indicators. The 2000 budget includes enhanced tree 
trimming for reliability improvement 
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AGREEMENT 

1.	 Publk Service Company a/New Hampsmre (PSNH) will, by the end ofthe year 2000, 
complete the distri/nDion trimming o/its elttir, distribution syst~m which it b~gan in 
1995. Such trimming will be done Qccording to the specification which is currently in 
effect with adtkdfocus on vertical trimming. 

In compliance 

•	 Eight to nine tree trim contractors with 90 to 100 crews on site typically 
•	 Bids completed on a circuit basis with about 80% lump sum 
•	 Four arborists inspect all work: and keep their own informal notes 
•	 End ofeach job contractors are evaluated 
•	 Evaluating enhanced tree trimming 
•	 Recognize need to improve transmission side trimming - requesting additional 

budgeting 
•	 Typically were required to select lowest bidder but; 
•	 Developing data base and criteria to provide additional contractor ratings in 

evaluating bids 

Since 1995, Public Service Company ofNew Hampshire has consistently planned and 
completed between 1,600 and 2,000 miles oftrimming. In 2000,2,031 miles are planned 
which will result in the completion ofone cycle within the time as specified in the 
docket. 

Public Service Company ofNew Hampshire has prepared a transmission plan for ROW 
side trimming. The plan consists of a 1511 O-year cycle. The plan also includes 
em.ergency hot spot side trimming. 

A priority approach on the transmission system was prepared to include the work on the 
highest priority circuits for the next three years. Recognizing Public Service Company of 
New Hampshire and the commission's concern for the transmission system; we are in 
agreement with the commission staff that this area be included in the docket. 
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1. 

J 

4. 

Commission order no. 22, 690 dated August 25, 1997, asserted the imponance of 
trimming of the transmission system. This proposed transmission plan should be fUlly 
funded to achieve the goal of the program. 
. . 
Public Servic~ Company ojNew Hampshire (PSNH) will. by the end ojtheftrst quarter 
oj1998. develop a cyclical apprOQch to mtlNI.ging tts distribution trimming program 
which laas into considel'lJIion voltage levels, growing conditions andotl¥rjactors os 
appropriate. 

In compliance 

Public Service Company of New Hampshire has prepared a comprehensive plan and 
submitted the report within the time specified. 

Public Service Company ofNew Hampshire is presently managing their Vegetation 
Management Plan consistent with this document. 

Public Service Company ofNew Hampshire (PSNH) will invutigate the m"its oj 
conductingpilot mowing ~sts to evaluate the effectiveness ojvarious mowing practices 
and will initiate such tests ifdeemedjeQSible. 

In compliance ~ 

Public Service Company ofNew Hampshire is in the process of conducting pilot mowing 
techniques along side of another project to assess the merits ofsheep grazing along the 
ROW. The project was originally planned to be evaluated by the manager of the sheep
grazing project. In late 1999, Public Service Company ofNew Hampshire felt that the 
program would be better served by a third party. The project is now being evaluated on 
the university level by UNH. The project will be evaluated twice a year over the next 
five years. 

Public Service Company ojNew HampshiJ't (PSNH) will issue public notifications in 
accordtmc~ wilh State regulations prior to the use o/herbicides on its transmission line 
rights-of-ways. Public Sert1ice Company ojNew Hampshire (PSNH) also agrees that it 
or its designated representative (contractor) shall inform right-oj.wtlJI property 
ownersloccuponls and abullers with homes within 200jeel ojthe right-of-way oj 
proposed herbicid~ treatm~nI work. For landowners. said individual notification will 
also itkntify a Public Sertlice Company ojNew Hampshire (PSNH) contact to jorward 
oJllstanding questions regarding the Integrated Vegetalion Management (ITlM) Program 
andrights to altenrDtive maintenance methods under RSA 374:2-a. 
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In compliance -

Public Service Company ofNew Hampshire has not used herbicides for distribution line
stump treatment since 1993. However, Public Service Company of New Hampshire
contractors are licensed to apply herbicides, and Public Service Company ofNew
Hampshire has a special permit to apply herbicides in the year 2000. There are ongoing
discussions regarding stump treatment in conjunction with ‘enhanced tree trimming’, but
no final decision has been made. IfPublic Service Company ofNew Hampshire decides
to move forward with this practices or at any time in the future decide to use herbicides,
Public Service Company ofNew Hampshire understands that it must provide proper
notification.

5. Public Service Company ofNew Hampshire (PSNII) will include information on device
operations as part ofreliability reporting to the Commission. Such information will be
gathered on an annual basis and will be similar to that which was developed in this
docket to approximate momentary interruptions.

In compliance -

Present system requires significant man hours to compile report
• Problem is compounded by large number of overhead hydraulic reclosers

Public Service Company ofNew Hampshire is in the process of implementing handheld
devices for field gathering the data. They arc also evaluating additional changes to the~
SCALA and cis (Customer Information System) to attempt to minimize the amount of
labor to prepare the report.

Public Service Company ofNew Hampshire has been submitting the reports in a timely
manner.

6. Public Service Company ofNew Hampshire (PSNH) will spend $4 million over the
period 1996 through 2000 as part ofa reliability improvement program. Saidprogram
may include, but shall not be limited to, such projects as voltage conversions, moving
sections ofline onto the roatL construction distribution circuit backupfacilities,
purchasing additional distribution backup equipment, replacing or removing equipment
or rnazerial thatpresents reliability risks, installing reliability enhancing equipment or
material, and removal ofdanger trees in conjunction with municipalities or landowners
Monies expended andprojects undertaken under this section shall be in addition to
average spending levelsfor similarprojects during the period 1991 to 1995 which was
approximately $900, 000 per year. A listing ofprojecs and their respective costs shall be
included with the year-end reliability report as currently submitted to the New
Hampshire Public Utilities Commission (NHPUC).
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In compliance -

• Base and additional expenditutes &oxn 1996-1998 were averaging $2.2M This is
above the requirement.

• Expected 2000 expenditures should be achievable because of increased spending
in previous years.

• Public Service Company ofNew Hampshire has submitted project lists and cost
data and has worked with con1n1~csion staff on project issues.

STATUS - YEAR ‘BASE’ ‘AJ)DmONAL’ TOTAL
EXPENDITURES EXPENDITURES

Completed - 1996 $1,032,851 — $1,290,288 — $2,323,139
Completed - 1997 $1,571,641 — S1,185,564 — S2,757,205
Completed - 1998 $553,090 — $932,830 - $1,485,920

plcted — 1999 $717,533 $481,281 ,198,814

: AVERAGE/YEAR $968,779 $972,491 :
. - TOTAL $3,875,115 - $3,889,963 - $7,765,078

Required - 2000 $624,885 5110,037 $734,922
Projects $4,500,000 $4,000,000 $8,500,000

Expenditures
Goal
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Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 3
 
Received: July 1, 2010 Date of Response: July 15, 2010
 
Request No. Staff 3-51 Witness: Thomas P. Meissner, Jr.
 

Request: 

Reference Meissner testimony, page 20 (Bates 0192), Table TPM-4. Please provide 
supporting detail demonstrating how UES arrived at the conclusion that the capital 
reqUirement for the System Hardening component of the REP is $750,000 per year for 
5 years and that the capital requirement of the Asset Replacement component of the 
REP is $1 million per year for 5 years assuming that capital costs are included in rate 
base as proposed. 

Response: 

Please refer to Staff 3-51 Attachment 1. The attached schedules were used in the 
development of Collin testimony, Schedule MHC-12, page 1 of 1 (Bates 0068). Refer 
also to the response to Staff 1-27. 

As shown in the attached schedules, historical spending for asset replacement and 
system hardening were detailed for each of the past five years, and were then projected 
forward for the next five years based on Unitil Energy's current five year capital budget. 

•	 The $750,000 System Hardening estimate for the REP is consistent with the 
average spending on reliability improvement projects over the past two years, and 
anticipates an increase in spending on automation projects in the next five years. 
Overall, it assumes that recent spending on reliability will continue in future years. It 
is not an exact calculation, and is based on jUdgment given past, current and 
projected spending. 

•	 The $1 million Asset Replacement estimate for the REP is consistent with past and 
projected spending for asset replacement activities, but with a modest increase of 
approximately $200,000 - $250,000 annually to begin focusing on cable 
replacement and other asset replacement programs. Again, it is not an exact 
calculation, and is based on judgment given past, current and projected spending. 

Unitil Energy expects to submit detailed activities and targeted expenditures and 
investments for Staffs review prior to implementation. These plans and associated 
investment levels may vary from the levels proposed under the REP as a result of Unitil 
Energy's annual submission and Staffs review of the proposed plans. Only investments 
made in accordance with the REP would be eligible for cost recovery under the REP 
Capital Investment Allowance. Reference Meissner testimony, Schedule TPM-1. page 4 
of 4 (Bates 0232). 
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Reliability Enhancement Capital Expenditures Staff3-51 Attachment I 
Historical Costs 2005-2009 - Projected Costs 2010 - 2014 Page lof3 

(In thousands) 

Capital 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

I Pole Replacement $ 132.80 $ 78.50 $ 544.80 $ 498.40 $ 387.30 $ 260.59 $ 290.28 $ 298.05 $ 231.39 $ 253.64 
2 Underground Cable Replacement - 39.50 
3 Automation 179.00 (11.80) 43.80 (12.60) - 42.98 276.31 74.24 44.25 176.96 
4 Reliability Projects - Specific 260.30 33.40 - - 210.40 205.73 127.40 130.28 98.88 108.39 
5 Other 25.70 6590 97.20 30.40 1,407.20 2,339.53 
6 
7 Subtotal $ 597.80 $ 205.50 $ 685.80 $ 516.20 $ 2,004.90 $ 2,848.83 $ 693.99 $ 502.58 $ 374.52 $ 538.98 
8 
9 Seacoast 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
10 
II Pole Replacement $ 32.10 $ 52.00 $ 78.90 $ 82.20 $ 31450 $ 524.22 $ 457.74 $ 512.33 $ 535.20 $ 434.24 
12 Underground Cable Replacement 
13 Automation 15.10 22.90 8.20 (6.40) 1.60 21.86 72.25 
14 Reliability Projects - Specific 15.80 101.30 72.40 - 351.60 780.65 109.14 108.58 108.14 121.19 
15 Other 72.00 24.40 - - 661.60 273.24 
16 
17 Subtotal $ 135.00 $ 200.60 $ 159.50 $ 75.80 $ 1,329.30 $ 1,599.96 $ 639.12 $ 620.91 $ 643.34 $ 555.43 
18 
19 Total Combined DES 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
20 
21 Pole Replacement $ 164.90 $ 130.50 $ 623.70 $ 580.60 $ 701.80 $ 784.81 $ 748.01 $ 810.38 $ 766.59 $ 687.88 
22 Underground Cable Replacement - 39.50 
23 Automation 194.10 11.10 52.00 (19.00) 1.60 64.84 348.57 74.24 44.25 176.96 
24 Reliability Projects - Specific 276.10 134.70 72.40 - 562.00 986.37 236.54 238.86 207.02 229.58 
25 Other 97.70 90.30 97.20 30.40 2,068.80 2,612.77 
26 
27 Combined Total $ 732.80 $ 406.10 $ 845.30 $ 592.00 $ 3,334.20 $ 4,448.79 $ 1,333.11 $ 1,123.48 $ 1,017.86 $ 1,094.41 
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Unitil Energy Systems, Inc. 
Unitil Energy Systems, Inc. Docket No. DE 10-055 

RELIABILITY ENHANCEMENT AND VEGETAnON MANAGEMENT PLAN Staff 3-51 Att&:hment I 
Historical Costs 2005·2009 • Projected Costs 20 I0 - 2014 Page 2 of3 

(In thousands) 

Combined GaDital Reliability Budget 2005 ~ 2007 2008 2009 2010 Wl 2012 2013 2014 

1 Pole Replacement $ 164.90 $ 130.50 $ 623.70 $ 580.60 $ 701.80 $ 784.81 $ 748.01 $ 810.38 $ 766.59 $ 687.88 

2 Underground Cable Replacement - 39.50 
3 Automation 19410 11.10 52.00 (19.00) 1.60 64.84 348.57 74.24 44.25 176.96 

4 Reliability Projects· Specific 27610 134.70 72.40 - 562.00 986.37 236.54 238.86 207.02 22958 

5 Other REP I 97.70 90.30 97.20 30.40 2,068.80 2,612.77 
6 
7 UES Capital Subtotal $ 732.80 $ 406.10 $ 845.30 $ 592.00 $ 3,334.20 $ 4,448.79 $ 1,333.11 $ 1,123.48 $ 1,017.86 $ 1,094.41 
8 
9 REP Capital Groupings 
10 "Feeder Hardening" ActiVIties 567.90 236.10 221.60 11.40 2,632.40 3,663.98 585.10 313.11 251.27 406.53 
II Asset Replacement $ 164.90 $ 170.00 $ 623.70 $ 580.60 $ 701.80 $ 784.81 $ 748.01 $ 810.38 $ 766.59 $ 687.88 
12 
13 UES Capital Subtotal $ 732.80 $ 406.10 $ 845.30 $ 592.00 $ 3,334.20 $ 4,448.79 $ 1,333.11 $ 1,123.48 $ 1,017.86 $ 1,094.41 
14 
15 REP O&M Expenses 
16 Augmented tree trimming and clearing - . - . - . 20000 200.00 200.00 200.00 
17 Inspection and Maintenance $ $ - $ . $ - $ - $ - $ 100.00 $ 10000 $ 100.00 $ 100.00 
18 
19 UES Capital Subtotal $ - $ - $ - $ - $ - $ . $ 300.00 $ 300.00 $ 300.00 $ 300.00 
20 
21 VPM Expenses Base Funding 
22 
23 Tree Trimming and Vegetation Management -$----$  - l -- $ - J - $ - $ _ 2,250.00 $ 2,250.00 $ 2,250.00 $ 2,250.00 
24 
25 UES Capital Subtotal $ - $ - $ - $ -__$ - _$ - $ 2,250.00 $ 2,250.00 $ 2,250.00 $ 2,25000 
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Unitil Energy Systems, Inc. 
RELIABILITY ENHANCEMENT AND VEGETATION MANAGEMENT RATE PLAN 

Proposed Funding 2011 - 2015 

Unitil Energy Systems, Inc. 
Docket No. DE 10-055 

Staff 3-51 Attachment 1 
Page 300 

(In thousands) 

1 
2 

3 
4 
5 
6 

7 
8 

9 
10 
II 
12 
13 
14 

15 
16 
17 
18 
19 

Recommended Funding for REP and VMP Rate Plans 
(In thousands) 

REP Capital Investment 
"Feeder Hardening" Activities 
Asset Replacement 

REP Capital Total 

REP O&M Expenses 
Inspection and Maintenance 
Augmented tree trimming and clearing 

REP Expense Total 

VPM Baseline O&M 
VMP Base Funding Expense 

REP and VPM Expense Baseline 

2011 

$ 750.00 
$ 1,000.00 

$ 1,750.00 

$ 100.00 

$ 200.00 

$ 300.00 

$ 2,250.00 

$ 2,550.00 

2012 

$ 750.00 
$ 1,000.00 

$ 1,750.00 

$ 100.00 
$ 200.00 

$ 300.00 

$ 2,250.00 

$ 2,550.00 

2013 

$ 750.00 
$ 1,000.00 

$ 1,750.00 

$ 100.00 

$ 200.00 

$ 300.00 

$ 2,250.00 

$ 2,550.00 

2014 

$ 750.00 
$ 1,000.00 

$ 1,750.00 

$ 100.00 
$ 200.00 

$ 300.00 

$ 2,250.00 

$ 2,550.00 

2015 

$ 750.00 
$ 1,000.00 

$ 1,750.00 

$ 100.00 

$ 200.00 

$ 300.00 

$ 2,250.00 

$ 2,550.00 

[JJ Excludes budgeted costs associated with the Kingston Substation project/or which separate step adjustment is being proposed 
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PUC Staff Information Requests - Set 3
 
Received: July 1, 2010 Date of Response: July 15, 2010
 
Request No. Staff 3-59 Witness: Thomas P. Meissner, Jr.
 

Request: 

Reference Meissner testimony, page 33 (Bates 0205), lines 13-16 and Meissner 
testimony, page 5 (Bates 0177), Figure TPM-2. Please reconcile the referenced 
statement on page 33 of your testimony with the data that were available to UES in 
2006 including the reliability data of the previous five years that were presented in 
Figure TPM-2. 

Response: 

UES last filed a rate case on November 4,2005. At that time, reliability data was 
available through 2004. Below are graphs showing both the ten year trend and the five 
year trend through year-end 2004. It was only during the most recent five years (2005 
through 2009) that a discernable uptrend in SAlOl became evident. Please refer to Staff 
3-27 for the full 15 year trend. 

UES SAlOl 1995-2004 
(excluding major storms) 
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Request No. Staff 3-59 Witness: Thomas P. Meissner, Jr.
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Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 3
 
Received: July 1, 2010 Date of Response: July 15, 2010
 
Request No. Staff 3-67 Witness: Thomas P. Meissner, Jr.
 

Request: 

Reference Meissner testimony, page 54 (Bates 0226), lines 10-12. Please supply a 
copy of UES' reliability planning standards. Please also supply a copy of UES' policies 
and procedures for dropping load for contingencies on its distribution system. 

Response: 

UES' reliability planning standards are provided as attachment Staff 3-67 Attachment 1. 
UES' policies and procedures for dropping load for contingencies on its distribution 
system are provided in section 3.9 (pages 6-7) of this document. 
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Unill Servke (orp.	 January 12, 2004 

1	 OBJECTIVE 
The objective of this guide is to define study methods and design criteria used to assess the 
adequacy of Unitil transmission, subtransmission, and substation systems; and to provide 
guidance in the planning and evaluation of modifications to these systems. The purpose is to 
ensure appropriate and consistent planning and design practices to satisfy applicable criteria 
and reasonable performance expectations. 

2	 INTRODUCTION 
All Unitil facilities which are part of the Bulk Power System (Pool Transmission Facilities, 
PTF) shall be designed in accordance with the latest versions of the Northeast Power 
Coordinating Council (NPCC) policies, the New England Power Pool (NEPOOL) standards, 
and all applicable Unitil policies. The fundamental guiding documents are the "Basic 
Criteria for Design and Operation of Interconnected Power Systems" (NPCC Document A2), 
the "Reliability Standards for the New England Power Pool" (NEPOOL Document PP3), and 
this document. 

All Unitil facilities which are not considered PTF but are part of the Unitil systems shall be 
designed in accordance with the latest version of this document. 

Detailed design of facilities may require additional guidance from industry or technical 
standards which are not addressed by any of the documents referenced in this guide. 

Systems should be planned and designed with consideration for ease of operation. Such 
considerations include, but are not limited to: 

• Utilization of standard components to facilitate availability of spare parts 
• Minimization of post contingency switching operations 
• Minimization of the use of Special Protection Systems (SPS) 

Regulatory Requirements 
All Unitil facilities shall be designed and operated in accordance with all applicable state 
regulatory requirements as specified in the State ofNew Hampshire's "Code of 
Administrative Rules" or the Commonwealth of Massachusetts "Code of Massachusetts 
Regulations." 

000381. 
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PLANNING CRITERIA 

Unitil transmission, subtransmission, and substation systems should be planned and designed 
for safe, economical and reliable performance, with consideration for normal and reasonably 
foreseeable contingency situations, load levels, and generation. 

3.1 Allowable Equipment Loading 

Thermal ratings for system equipment are established to obtain the maximum use of the 
equipment accepting some defined, limited loss of life or loss of strength. These ratings 
are based on the Unitil "Electrical Equipment Rating Procedures Guide". The principal 
variables used to derive these ratings include specific equipment physical parameters and 
design, maximum allowable operating temperatures, seasonal ambient weather 
conditions, and representative daily load cycles. 

Normal ratings describe the allowable loading to which equipment can operate for 
normal, continuous load cycling up to peak demands at the indicated Normal Limit. 
Emergency ratings allow brief operation of equipment to higher peak demand limits for 
emergency situations. 

The following listing summarizes Unitil equipment thermal ratings: 

Rating Allowable Duration before Relief 

Summer Normal Limit continuous 
Summer Long-Time Emergency (LTE) Limit 12 hours 
Summer Short-Time Emergency (STE) Limit 15 minutes 

Winter Normal Limit continuous 
Winter Long-Time Emergency (LTE) Limit 4 hours 
Winter Short-Time Emergency (STE) Limit 15 minutes 

Equipment loaded at or below its Normal Limit is operating within normal loading 
conditions. Equipment loaded above its Normal Limit is operating at emergency 
loading conditions, and may be experiencing higher than normal loss of life or loss of 
strength. 

Equipment loaded above its Normal Limit and at or below its Long-Time Emergency 
Limit is operating at a long-time emergency load level. Long-time emergency loading 
may be sustained for a single, non-repeating load cycle where the Normal Limit is 
exceeded for no more than the allowable duration. 

Equipment loaded above its Long-Time Emergency Limit and at or below its 
Short-Time Emergency Limit is operating at a short-time emergency load level. 
Short-time emergency loading must be relieved to normal or LTE conditions within 15 
minutes. Unitil systems should be planned and designed to avoid short-time emergency 

Page 2 of 17
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loading. However, it is acceptable for equipment to be loaded to short-time emergency 
conditions following a loss-of-element contingency, provided automatic or remote 
actions are in place to relieve the loading within the specified time. 

Equipment loaded beyond its Short-Time Emergency Limit is operating at a Drastic 
Action Level (DAL), and immediate relief is required including the shedding of load if 
necessary. If a facility operates at this level for more than five minutes, equipment may 
suffer unacceptable damage. Unitil systems shall not be planned for equipment to reach 
DAL loadings. 

3.2	 Allowable System Voltages 
System voltage ranges are established to obtain adequate operating voltages for system 
customers, maintain proper equipment performance, avoid over-excitation of 
transformers or under-excitation of generators, and preserve system stability. Unitil 
systems should be planned and designed to sustain steady-state operating voltages at 
Non-Distribution points within a minimum limit of90% of nominal (l08 Von a 120 V 
base) and a maximum limit of 105% of nominal (126 V on a 120 V base). Unitil systems 
should be planned and designed to sustain steady-state operating voltages at Distribution 
points within a minimum limit of 97.5% of nominal (117 V on a 120 V base) and a 
maximum limit of 104.2% of nominal (125 Von a 120 V base). 

In this context, Non-Distribution points indicate locations that are not direct supply 
outputs for distribution circuit loads. Most transmission and subtransmission lines are 
Non-Distribution, as are most substation facilities where the voltage regulation is 
applied after the low-side bus (i.e. at the individual distribution circuit terminals). 

Correspondingly, Distribution points indicate locations that are direct supply outputs for 
distribution circuit loads. This may be, for example, at unregulated distribution circuit or 
customer taps off of subtransmission lines, or at substation low-side buses where voltage 
regulation is provided by load-tap-changing power transformers or regulators at the 
transformer output. 

It is acceptable for steady-state voltage excursions beyond these limits to occur 
immediately following a contingency event and while corrective actions are in progress. 
However, Unitil systems should be planned and designed to limit the extent and duration 
of such excursions. Furthermore, Unitil systems shall not be planned to accept 
unchecked voltage collapse. 

There are no design limits on the amount of change in operating voltages from initial 
pre-contingency to immediate post-contingency levels. 

3.3	 System Configuration 
Unitil systems shall be planned and designed to meet applicable criteria utilizing specific 
normal and emergency configurations of system elements. 

Page 3 of 17
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The Normal Configuration shall describe the intended arrangement of the system when 
all normally in-service elements are available. Unitil systems should be planned and 
designed to operate within normal equipment ratings and voltage ranges when in the 
Normal Configuration at all normally anticipated load levels. 

The arrangement of system elements may be temporarily altered to a non-emergency 
configuration for routine operating and maintenance purposes. An acceptable non
emergency configuration should also satisfy normal ratings and voltages. It is not a 
requirement that Unitil systems be planned or designed for every possible non-emergency 
configuration. 

A Contingency Configuration describes a modified arrangement of the system in 
response to emergency conditions. Unitil systems should be planned and designed to be 
promptly arranged into prescribed Contingency Configurations when necessary to 
attain acceptable conditions following specific contingent emergencies, and to operate 
within specified equipment ratings and voltage ranges when in these configurations. 

3.4	 System Load 
Unitil systems shall be planned and designed to meet applicable criteria up to specific 
normal and emergency load levels. 

3.4.1	 Peak Design Load 
The Peak Design Load describes the benchmark load level that system adequacy is 
measured against. It shall be the highest anticipated coincident, active (real) power 
demand of all system customers, plus associated system losses, plus adjustments 
deemed reasonable to address forecasting uncertainties. The Peak Design Load is 
the actual load and losses to be supplied, and not the net sum of power flows at 
system boundaries after being offset by internal sources. Unitil systems should be 
planned and designed to operate within specified equipment ratings and voltage 
ranges at load levels up to the established Peak Design Load. 

3.4.2	 Extreme Peak Load 
Load levels above the established Peak Design Load are considered a contingency 
event under which emergency conditions may be accepted. The Extreme Peak Load 
describes a maximum foreseeable load level benchmark, such as might occur during 
extraordinary, one-in-ten-year temperature extremes. Unitil systems should be 
planned and designed to operate within specified equipment ratings and voltage 
ranges at load levels up to the established Extreme Peak Load with all elements 
available. 

3.5	 Load Power Factor 
Load Power Factor in each area should be consistent with the limits set by the 
requirements developed under NEPOOL criteria, rules, and standards #30 (CRS-30) for 
that area. 
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3.6	 System Generation 
The operation of generating plants not directly under Unitil control may be determined by 
a competitive market bidding system where plant availability and dispatch may not 
include consideration of system support or reliability needs. Unitil systems shall be 
planned and designed to meet applicable criteria under reasonably foreseeable generation 
dispatch, taking into account uncertainties in unit status and future availability. 

3.6.1	 Generation Dispatch 
For planning purposes, typical historical performance for each unit may be used as 
the initial basis for generation dispatch assumptions. These assumptions should take 
into account factors for seasonal variations, demonstrated forced-outage rates, 
operating limits, and expected performance during system disturbances. 

The planning and operation of generating plants outside of Unitil systems is not 
typically within the scope of Unitil planning requirements unless they have a direct 
impact on system adequacy. The impact of generation inside or within the immediate 
vicinity of Unitil systems should be taken into account. Unitil systems should be 
planned and designed to operate within normal equipment ratings and voltage ranges 
during the outage of any utility-owned generating plant. 

3.6.2	 Non-Utility Generation 
The adequacy of system infrastructure to meet Unitil's end-use load obligations 
necessitates that it be self-sufficient to a certain extent from internal, non-utility 
generation. Unitil systems are to be planned and designed to operate within specified 
equipment ratings and voltage ranges with at least one-half of all internal, non-utility 
generating facilities that presently exist being out of commission in the future. 

3.6.3	 Generation Rejection or Ramp Down 
Generation rejection or ramp down refers to tripping or running back the output of a 
generating unit in response to a system disturbance. As a general practice, generation 
rejection or ramp down should not be included in the planning and design of the 
Unitil systems. 

3.6.4	 Priority
 
Serving load has priority over generation. Therefore, if there is an option to trip
 
generation or trip load, the plan will be to trip generation.
 

3.7	 Normal Conditions 
Unitil systems shall be planned and designed to operate within normal equipment ratings 
and voltage ranges for the following normal conditions: 

• all normally in-service elements available, and 
• load levels up to the established Peak Design Load, and 
• typical seasonal generation dispatch. 
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Additionally, the impact of the following generation conditions should be taken into 
account: 

• outage of any utility-owned generating plant inside or within the immediate vicinity of 
the system, and 

• outage of up to 50% (cumulative output) of internal non-utility generating plants. 

3.8	 Contingency Conditions 
Unitil systems shall be planned and designed to meet applicable criteria for specific, pre
determined emergency scenarios. 

Design Contingencies describe the pre-determined emergency scenarios that system 
adequacy is measured against. Unitil systems should be planned and designed to operate 
within specified equipment ratings and voltage ranges following actions in response to 
the following Design Contingencies: 

• loss of any Non-Radial Line element, or 

• loss of any Radial Line element with no backup tie, or 

• loss of any System Supply Transformer, or 

• Extreme Peak Load with all elements available. 

3.9	 Allowable Loss of Load 
The objective of planning and designing the system to meet Design Contingency criteria 
is to utilize system elements up to their maximum allowable capabilities to carry or 
restore as much load as possible. It is understood and accepted that many system fault or 
equipment failure events, including loss-of-element Design Contingencies, may result in 
the temporary loss of customer load until damaged components are isolated and 
restoration switching is performed. However, limited loss of customer load for more 
extended periods of time are acceptable design compromises for specific circumstances 
where other alternatives are not practical or economical. 

3.9.1	 Loss-of-Element Contingency 
To provide continuity or immediate restoration of service to all portions of system 
load for all reasonably foreseeable contingencies requires fixed infrastructure with 
spare capacity or redundancy for each element. This level of design may be 
inefficient and cost-prohibitive to cover the contingent loss of certain major elements. 
The loss oflimited portions of system load for limited periods of time may be 
tolerated under defined circumstances as part of prudent, cost-effective alternatives to 
fixed infrastructure. These alternatives are traditionally either of two choices: (1) the 
interruption of load while repairs are being made to an element that cannot be backed 
up; or (2) the interruption of load while mobile or spare equipment is made available 
from another location, transported and placed into service where needed. 
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The Unitil system is designed to accept loss of load during the following specifically 
identified Design Contingencies, subject to the indicated conditions and limits: 

Table 3.9.1-1 Allowable Loss of Load 

Allowable Allowable 
Design Contingency Loss of Load Duration 
Loss of a radial line element with no backup tie ~30MW ~ 24 hours 
Loss of a system supply transformer ~30MW ~ 24 hours 

Under these contingencies, it is understood that remaining system elements will be 
utilized up to their maximum allowable capabilities to carry or restore as much load 
as possible. Allowable Loss of Load refers to a collection of customers within the 
system that cannot be restored after these automatic or manual actions. This load is 
the peak coincident demand of this collection of customers, and not the net sum of 
power flow that may be seen if offset by sources within the affected portions of the 
system. The allowable impact is limited to these affected customers, not the overall 
load level at any given time. If actual load at the time is not at peak conditions, it is 
not acceptable to extend interruptions to a wider collection of customers by summing 
the demands at that time up to the same numerical limit. 

3.9.2	 Extreme Circumstances 
Widespread outages or catastrophic failures resulting from contingencies more severe 
than defined Design Contingencies may acceptably result in loss of customer load in 
excess of the limits given here. 

3.9.3	 Regional Load Shed 
NEPOOL and NPCC require that each member have load shedding capability to 
prevent a widespread system collapse. The types of conditions that could result in 
these emergencies are unusually low frequencies, equipment overloads, or 
unacceptable voltage levels in an isolated or widespread area of New England. These 
conditions may require load shedding. The specific requirements associated with the 
load shedding are specified in NEPOOL Operating Procedure No.7 "Action In An 
Emergency". 

3.10 Exceptions 
These planning criteria do not apply if a customer receives service from Unitil and also 
has a connection to any other transmission provider regardless of whether the connection 
is open or closed. In this case, Unitil has the flexibility to evaluate the situation and 
provide interconnection facilities as deemed appropriate and economic for the service 
requested. 
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Unitil is not required to provide service with greater deterministic reliability than the 
customers provide for themselves. As an example, if a customer has a single transformer, 
Unitil does not have to provide redundant transmission supplies. 
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PLANNING STUDIES 

4.1	 Basic Types of Studies 
System planning studies based on steady-state power flow simulation shall be routinely 
conducted to assess conformance with the criteria and standards cited in this guide. 
These studies will review present and future anticipated system conditions under normal 
and contingency scenarios. The scale and composition of the Unitil electric system does 
not typically warrant routine analysis of its dynamic behavior. Transient stability 
analyses (and other forms of study) are conducted as needs arise. 

4.2	 Study Period 
The lead-time required to plan, permit, license, finance, and construct transmission, 
subtransmission or substation upgrades is typically between one and ten years depending 
on the complexity of the project. As a result, system planning studies should examine 
conditions at various intervals covering a period often-years to identify potentially long
term projects. 

4.3	 Modeling and Assessment for Steady-State Power Flow 
The modeling representation for steady-state power flow simulation should include the 
impedance and admittance of lines, generators, reactive sources, and any other 
equipment, which can affect power flow or voltage (e.g. capacitors or reactors). The 
representation should include voltage or angle taps, tap ranges, and control points for 
fixed-tap, load-tap-changing, and phase shifting transformers. 

Specific issues related to the study, which need to be addressed, are discussed below. 

4.3.1	 Element Ratings 
Thermal ratings of each load-carrying element in the system are determined to obtain 
the maximum use of the equipment. The thermal ratings of each modeled system 
element reflect the most limiting series equipment within that element (including 
related station equipment such as buses, circuit breakers and switches). Models will 
include three (3) rating limits for each season's case: 

Summer models- Summer Normal, Summer LTE, and Summer STE. 
Winter models - Winter Normal, Winter LTE, and Winter STE. 

4.3.2	 Modeled Load 
Load development is extremely important to the creation of an effective model. The 
summer and winter forecasted Peak Design Loads and Extreme Peak Loads should 
be obtained annually from the appropriate department for a period often years. 
Modeled loads for each load center should be developed in sufficient detail to 
distribute the active and reactive coincident loads (coincident with the system's total 
peak load) throughout the system such that the net effect of loads and losses matches 
expected power flows and the overall Peak Design or Extreme Peak load for each 
case. 
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4.3.3	 Load Levels 
To evaluate the sensitivity to daily and seasonal load cycles, studies may require 
modeling several load levels. Minimum requirements call for study of peak load 
levels (Peak Design or Extreme Peak). Where high voltage issues or unusual 
reactive power flows are a concern, or the degree of consequences and exposure to 
risks must be quantified, lesser load levels may be studied. The basis for the these 
loads can be either summer or winter conditions, whichever is the worst case scenario 
for the system. In some areas, both seasons should be studied. 

4.3.4	 Balanced Load 
Balanced, three-phase, 60 Hz ac loads should be assumed at each load center unless 
specifically identified by an area or circuit study. Balanced loads are assumed to 
have the following characteristics: 

•	 The active and reactive load of any phase is within 90% to 110% of the load of 
the other phases. 

•	 The voltage unbalance between the phases, measured phase-to-phase, is less than 
3%. 

•	 Harmonic voltage distortion is within limits recommended by the current version 
ofIEEE Std. 519. 

4.3.5	 Reactive Compensation 
Reactive compensation should be modeled as it is designed to operate on the system 
and, when appropriate, located on the low voltage side of substation transformers. 
Reactive compensation on distribution feeders and circuits are assumed to be 
included within the modeled loads. 

4.3.6	 Generation Dispatch 
Analysis of system sensitivity to variations in generation dispatch is necessary during 
a study. The intent is to test the adequacy of the Unitil system as much as can be 
reasonably anticipated against the end-use loads which it is obligated to serve. 

The basis for modeling should begin with initial assumptions of generating unit 
outputs at their typical seasonal levels. Cases may then be modified to reflect 
intended criteria and assumptions for future conditions. 

In modeling the system, no more than one-half of internal, non-utility generation 
should be considered as being in commission and operational for the future study 
period. This may be modeled conservatively by taking the most significant facilities 
for a portion of the system out of service until the sum total of internal non-utility 
generation has been reduced by at least fifty percent (50%) from their typical 
historical output. Remaining units may be modeled at their historical output. This 
may result in additional units being reduced or off-line if that has been their typical 
history (e.g. hydro generation during periods of low river flow). 
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4.3.7	 Facility Status 
Initial conditions assume all existing facilities normally connected to the system are 
available and operating as designed or expected. 

Studies should not consider presently planned improvements or modifications to be 
assured to be implemented for future system models. Instead, these improvements 
should be updated and reaffirmed through the study process as being necessary and 
the most cost-effective options available. Risks, consequences, and exposure levels 
should be determined in the event that projects are not completed as planned. 

4.4	 Modeling For Stability Analysis 

4.4.1	 Dynamic Models 
Dynamic models are required for generators and their associated equipment, HYdc 
terminals, and protective relays to calculate the fast acting electrical and mechanical 
dynamics of the power system. Dynamic model data is maintained in cooperation 
with NEPOOL and NPCC. 

4.4.2	 Load Level and Load Models 
Stability studies within NEPOOL typically exhibit the most severe system response 
under light load conditions. Consequently, transient stability studies are typically 
performed with a bulk power system load level of 45% of peak system load. Other 
system load levels may be studied when required to stress a system interface, or to 
capture the response to a particular generation dispatch within a specific area or 
system. 

System loads within NEPOOL are usually modeled as constant admittances for both 
active and reactive power, but other load models can be used as needed. Loads 
outside NEPOOL are modeled consistent with the practices of the individual areas. 
Appropriate load models for other areas are available through NEPOOL and NPCC. 

4.4.3	 Generation Dispatch 
Generation dispatch for stability studies typically differs from the dispatch used in 
thermal and voltage analysis. Generation within the area of interest (generation 
behind a transmission interface or generation at an individual plant) is dispatched at 
full output within known system constraints. Remaining generation is dispatched 
economically. To minimize system inertia, generators are dispatched fully loaded to 
the extent possible while respecting system reserve requirements. 

4.5	 Addressing System Deficiencies and Constraints 
System studies should clearly identify results that fail to satisfy criteria or constrain 
performance. To the extent that supporting information is available, these deficiencies or 
constraints should be quantified in terms of severity, extent of impact, duration and 
periods of exposure. 
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4.6	 Development and Evaluation of Alternatives 
If the performance or reliability of the forecasted system does not conform to the 
applicable criteria, then alternative solutions based on performance, reliability, technical 
preference, economics, and capacity need to be developed and evaluated. The evaluation 
of alternatives leads to a recommendation, which is summarized concisely in a report. 

4.6.1	 Performance
 
The system performance with the proposed alternatives should meet or exceed all
 
applicable planning criteria.
 

4.6.2	 Reliability 
This guide assesses reliability deterministically by defining conditions which the 
system must be capable of withstanding. This deterministic approach is consistent 
with NEPOOL and NPCC practice. The system is designed to meet these 
deterministic criteria to promote reliability and efficiency. 

The level of reliability provided through this approach may vary on the bulk system. 
To some degree this is acceptable due to inherent factors such as differences in local 
area load level, load shape, proximity to generation, interconnection voltage, 
accessibility of transmission resources, service requirements, and class and vintage of 
equipment. When the level of reliability provided to an area is significantly lower 
than other areas, alternatives are developed to improve the reliability. 

When assessing local area reliability, the engineer compares the reliability of 
comparable areas at different locations on the system. This comparison considers 
factors such as age, condition, style, and failure rates of equipment. The cause of 
poor reliability also influences the recommended action. Therefore, the engineer 
must assess the specific conditions affecting the reliability of service to particular 
customer(s). 

If remedial actions are taken, historical performance data over an appropriate period 
of time may need to be re-established prior to assessing the need for additional 
remedial actions. 

4.6.3	 Technical Preference 
Technical preference should be considered when evaluating alternatives. Technical 
preference refers to concerns such as standard versus non-standard design or to an 
effort to develop a future standard. It may also refer to concerns such as age and 
condition of facilities, availability of spare parts, ease of maintenance, ability to 
accommodate future expansion, or ability to implement. 

4.6.4	 Economics 
Initial and future investment cost estimates should be prepared for each alternative 
identified during the course of a study. An engineering economic analysis, as defined 
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in the Unitil Economic Evaluation Procedures, is required to compare the total unit 
cost of each alternative. The analysis should include the annual charges on 
investments, losses, and all other expenses related to each alternative. 

4.6.5	 Capacity 
All equipment should be sized based on economics, operating requirements, standard 
sizes, and engineering judgment. Engineering judgment should include recognition 
of realistic future constraints that may be avoided with minor incremental expense. 
As a rough guide, unless the equipment is part of a staged expansion, the capability of 
any new equipment or facilities should be sufficient to operate without constraining 
the system and without additional major modifications for at least ten (l0) years. 

4.7	 Recommendation 
Every study that identifies potential violations of design criteria shall propose 
recommended actions. The recommended actions should be based on factors such as the 
forecasted performance, reliability, economics, technical preference, schedule, 
availability of land and materials, acceptable facility designs, environmental impacts of 
facilities, and complexity to license and permit. 

4.8	 Reporting Study Results 
A system planning study should culminate in a professional report clearly describing the 
assumptions, procedures, problems, alternatives, economic comparison, conclusions, and 
recommendations resulting from the study. 
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TERMINOLOGY 

Bulk Power System 
The interconnected electrical system comprising generation and transmission 
facilities on which faults or disturbances can have a significant effect outside the local 
area. 

Contingency 
An event, usually involving the loss of one or more elements, which affects the power 
system at least momentarily. 

Contingency Configuration 
A modified arrangement of the system to attain acceptable conditions following a 
contingency event. 

Design Contingency 
A pre-determined emergency scenario that system adequacy is measured against. 

Distribution Point 
Locations on a system that are direct supply outputs for distribution circuit loads. 
This may be, for example, at unregulated distribution circuit or customer taps off of 
subtransmission lines, or at substation low-side buses where voltage regulation is 
provided by load-tap-changing power transformers or regulators at the transformer 
output. 

Drastic Action Level (DAL) 
Any loading of an element above its STE limit. DAL loading requires immediate 
relief, including the shedding of load if necessary, to avoid the likelihood of 
unacceptable or catastrophic damage to equipment.. 

Element 
Any electric device with terminals which may be connected to other electric devices, 
such as a generator, transformer, transmission circuit, phase angle regulating 
transformer, an HVdc pole, braking resistor, a series or shunt compensating device or 
bus section. A circuit breaker is understood to include its associated current 
transformers and the bus section between the breaker bushing and its current 
transformer(s). 

Extreme Peak Load 
A maximum foreseeable load level benchmark, such as might occur during 
extraordinary, one-in-ten-year temperature extremes. 

Interface 
A collection of transmission lines connecting two areas of the transmission system. 
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Load Cycle 
Refers to the varying facility loading over a 24-hour period. 

Long-Time Emergency (LTE) Limit, Summer or Winter 
Allowable peak loading to which equipment can operate for a single, non-repeating 
load cycle due to emergency circumstances, accepting the possibility of higher than 
normal loss of life or loss of strength. 

Loss of Load 
Loss of service to one or more customers excluding automatic switching time. 

NEPOOL 
The New England Power Pool, formed in 1971, is a voluntary association of electric 
utilities in New England who established a single regional network to direct the 
operations of the major generating and transmission (bulk power system) facilities in 
the region. 

Non-Distribution Point 
Locations on a system that are not direct supply outputs for distribution circuit loads. 
Most transmission and subtransmission lines are non-distribution, as are most 
substation facilities where the voltage regulation is applied after the low-side bus (i.e. 
at the individual distribution circuit terminals). 

Non-Radial Line 
A transmission or subtransmission line, or portion of a line, with more than one 
possible sending end. A non-radial line may operate radially by being open at one or 
more ends or intermediate switching locations. However, a radially operating line is 
still considered non-radial if it has been designed with the intent of utilizing its 
alternate sending ends to carry or deliver power. 

NPCC 
The Northeast Power Coordinating Council is an electric regional reliability council, 
which was formed shortly after the 1965 Northeast Blackout to promote the reliability 
and efficiency of the interconnected power systems within its geographic area. The 
NPCC area includes the following U.S. states and Canadian provinces: 
Massachusetts, Connecticut, Rhode Island, New York, Vermont, New Hampshire, 
Maine, Ontario, Quebec, New Brunswick, and Nova Scotia. 

Normal Configuration 
The intended arrangement of a system when all normally in-service elements are 
available. 

Normal Limit, Summer or Winter 
Allowable peak loading to which equipment can operate during normal, continuous 
load cycling and prescribed seasonal conditions. 
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Peak Design Load 
The benchmark load level that system adequacy is measured against. The Peak 
Design Load is the highest anticipated coincident, active (real) power demand of all 
system customers, plus associated system losses, plus adjustments deemed reasonable 
to address forecasting uncertainties. It is the actual load and losses to be supplied, 
and not the net sum of power flows at system boundaries after being offset by internal 
sources. 

Radial Line 
A transmission or subtransmission line, or portion of a line, with only one effective 
sending end and no back up ties to carry or deliver power. 

Scheduled Switching 
Any planned switching which is scheduled in advance of any work. This does not 
include work that occurs as a result of a contingency. 

Short-Time Emergency (STE) Limit, Summer or Winter 
One-time peak loading which can be sustained by equipment for up to 15 minutes 
while corrective actions are underway following a contingency emergency, and 
accepting the likelihood of higher than normal loss of life or loss of strength. 

Special Protection Systems 
A Special Protection System (SPS) is a protection system designed to detect abnormal 
system conditions and take corrective action other than the isolation of faulted 
elements. Such action may include changes in load, generation, or system 
configuration to maintain system stability, acceptable voltages, or power flows. 
Automatic underfrequency load shedding is not considered an SPS. 

System Supply Transformer 
Transformers that deliver power into a system from its external transmission supply. 

System 
The collection of electric transmission, subtransmission and substation elements that 
receive electric power supplied from internal and external sources and transport and 
deliver it to distribution systems. The system is generally a continuous infrastructure 
in a certain operating area. 

Unitil owns and operates systems in three areas: Unitil Energy Systems - Capital (in 
the region of Concord, NH), Unitil Energy Systems - Seacoast (in the region of 
Exeter and Hampton, NH), and Fitchburg Gas and Electric Light (Fitchburg, MA). 

Transfers 
The flow of electrical power across a transmission circuit or interface. 
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Table 1. Desi!!n Guideline S ~ -

Allowable Element Loading Allowable Loss of Load 
Desh~n Condition Load Level Generation Limit] Duration Limit Duration 

Normal Configuration 
all elements in service, or 
non-emergency configuration typical 

:SNormal -- none --
outage of generating plant 

:s Peak 
seasonal 
dispatch 

:SNormal -- none --
Contingency Configuration 

loss of non-radial line 
Design 
Load 

wi up to half 
ofintemal, 

:sLTE 
:s 12 hours (S) 
:s 4 hours (W) 

none --

loss of radial line 
(no backup tie) 

non-utility 
generating :s LTE 

:s 12 hours (S) 
:s 4 hours (W) 

:s 30 MW :s 24 hours 

loss of system supply 
transformer 

units out of 
service :sLTE 

:s 12 hours (S) 
:s 4 hours (W) 

:s 30 MW :s 24 hours 

Extreme Peak - all elements in service :s Extreme 
Peak Load 

:sLTE 
:s 12 hours (S) 
:s 4 hours (W) 

none --

(S) = Summer load cycle, (W) = Winter load cycle 

o 
o o 
c.J 
C.D
",,1 

Table 2. Vol R S 
I Low Limit 

Condition I (p.u.) 

Non-Distribution points 0.90 

Distribution points 0.975 

High Limit 
(p.u.) 

1.05 

1.042 

STE loading is acceptable following a loss-of-element contingency, provided actions are available to relieve the loading within 15 minutes. 
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Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 3
 
Received: July 1, 2010 Date of Response: July 15, 2010
 
Request No. Staff 3-71 Witness: Thomas P. Meissner, Jr.
 

Request: 

Reference Meissner testimony, Schedule TPM-2, page 1 (Bates 0233), Section 3.
 
Please describe in detail what weather conditions POI levels 1 through 4 represent
 
and how they relate to the NHPUC definition of a Major Storm.
 

Response: 

POI levels are indices developed by Unitil's weather forecast provider - WSI Corporation 
of North Andover, MA. A POI level is a qualified indicator of both the possibility and 
severity of impact of a particular event that results in the potential for customer outages. 
Although the POI level is an established predictive tool used for pre-event planning 
purposes, there remains the need for professional jUdgment in the storm preparation 
process. The detailed weather conditions related to POI levels are: 

•	 A POI of 0 - Isolated, general storms are possible but not probable with little or 
no lightning and wind gusts less than 30 miles per hour (mph). The potential for 
customer outages is unlikely. 

•	 A POI of 1 - Scattered, strong storms are possible with moderate lightning or 
limited icing « 1/4 inch accretion) and isolated wind gusts between 30 and 50 
mph. The potential for customer outages is minor. 

•	 A POI of 2 - Strong storms with isolated yet severe pockets are possible with 
moderate to severe lightning or icing between 3/8 to % inch accretion or < 6 
inches of wet snow, soil moisture> 6 glkg, sustained winds 30 to 40 mph and 
many wind gusts between 40 to 50 mph with a few in excess of 50 mph. The 
potential for customer outages is moderate. 

•	 A POI of 3 - Severe storms are possible with moderate to severe lightning or 
icing between % to 1 inch accretion or between 6 and 12 inches of heavy, wet 
snow and widespread damaging wind gusts in excess of 50 mph with a 
possibility of tornados. The potential for customer outages is heavy. 

•	 A POI of 4 - A severe and widespread storm is imminent with intense lightning or 
icing in excess of 1 inch accretion or an excess of 12 inches of heavy, wet snow 
and hurricane force wind gusts (> 75 mph). The potential for customer outages 
is severe. 
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Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 3
 
Received: July 1, 2010 Date of Response: July 15, 2010
 
Request No. Staff 3-71 Witness: Thomas P. Meissner, Jr.
 

Based upon these definitions, and based on a review of historical data comparing POI 
levels to past major storms at UES, the Company relates these conditions to the 
NHPUC definition of a major storm as follows: 

•	 POlO and POI 1 are unlikely to result in weather capable of causing widespread 
damage or customer outages corresponding to a Major Storm. 

•	 POI 2 may result in weather capable of causing widespread damage and 
customer outages corresponding to a Major Storm, and may escalate to a higher 
POI level as the timeframe for the predicted weather approaches and the 
forecast improves. 

•	 POI 3 and POI 4 are highly likely to result in weather capable of causing 
widespread damage and customer outages corresponding to a Major Storm. 

The decision to begin advance preparations at a POI level 2, including procurement of 
resources, depends on a variety of factors. For example, the weather associated with a 
POI 2 covers a wide range. At the low end of the range, the predicted weather would not 
be expected to result in significant problems; at the higher end of the range, weather
related damage could be significant and the event could easily escalate to a more 
severe POI level. These and a variety of other factors, combined with the professional 
judgment of the weather forecasting service, and the experience and judgment of 
managers involved in emergency management, determine the extent of the response (if 
any) in advance of a pending POI 2 event. 
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Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 3
 
Received: July 1,2010 Date of Response: July 15, 2010
 
Request No. Staff 3-75 Witness: Thomas P. Meissner, Jr.
 

Request: 

Reference Staff 1-29. Please provide a copy of the UES vegetation management
 
practices and program currently in use.
 

Response: 

A copy of the current UES vegetation management program is provided as attachment 
Staff Set 3-75 Attachment 1. 

000400 
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Staff 3-75 

Attachment 1 

Unitil
 
Operations Bulletin #OP5.00 

Subject: Vegetation Management 

Effective: January 1, 2001 

Revised: February 1, 2007 

Issued by: R. Letourneau 

1.0 Purpose 

To establish a standardized vegetation management program for the Unitil system 
companies in order to insure consistency and the best practices approach in achieving 
reliable operation of the overhead T&D systems in accordance with Unitil's Strategic 
Plan. 

2.0 Scope 

This bulletin applies to the vegetation management program for all Unitil electric 
distribution systems and provides the required guidelines, necessary standards, and 
performance measures necessary for a continuing assessment of the effectiveness of 
the program. 

3.0 Table of Contents 

1.0 Purpose 
2.0 Scope 
3.0 Table of Contents 
4.0 Methods 

4.1 Transmission Vegetation Control 
4.1.1 Cycle 
4.1.2 Selective Trimming 
4.1.3 HerbicIde Application 
4.1.4 Mowing 
4.1.5 Side-Cutting 

4.2 Distribution Vegetation Control 

Operations Bulletin Vegetation Management #OP5.00 
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4.2.1	 Cycle 
4.2.2	 Danger Trees 
4.2.3	 Maintaining Services 
4.2.4	 Customer Trimming Request 
4.2.5	 Intercompany Operating Procedures 

5.0	 Standards 
5.1	 Conductor Clearances and Specification 

6.0	 Performance Metrics 
6.1	 Effectiveness Metrics 
6.2	 Efficiency Metrics 
6.3	 Daily TimesheetfTracking 
6.4	 Monthly Reporting & Map Updating 
6.5	 Supervision 

7.0	 Budgeting Criteria 
7.1	 Annual Costs 
7.2	 Determining Volume of Work 
7.3	 Vendor Selection 
7.4	 Hot spot trimming 
7.5	 Customer trimming request 
7.6	 Competitive Bidding 

8.0	 Appendices 
Appendix A Sample letter for Herbicide Applications 
Appendix B Sample notice for Herbicide Applications 
Appendix C Standards - Conductor Clearances 
Appendix D Daily Timesheet 
Appendix E Monthly Progress Report 

4.0 Methods 

Vegetation management methods apply to both Unitil's Transmission system and 
Distribution system. Transmission methods and frequency differ from distribution 
methods due to the fact our transmission system is, for the most part. off-road and 
located within rights-of-way. The topography, land-use, the company's rights, and the 
fact our transmission system is the backbone of a reliable energy delivery system 
dictate more aggressive trimming methods and also various types of vegetation control. 
The Distribution methods, although not as aggressive as Transmission, still require 
minimum line clearance specification, however with less variation in trimming methods. 
The following sections describe approved methods of vegetation control. 

4.1 Transmission Vegetation Control 

Transmission vegetation control is defined as the process and methods utilized to 
maintain the company's rights-of-way. Because the transmission system is an integral 
component of a reliable energy delivery system, and because of the higher voltages of 
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our transmission lines, tree and limb contact must be completely eliminated through 
inspection and trimming programs. The higher voltages are less tolerant to tree and/or 
limb contact and added clearance is preferred. Added clearance is also preferred to 
speed transmission foot patrols during routine maintenance inspections or during 
outage situations where a fault has occurred and the ability to quickly isolate the fault is 
necessary to sectionalize the line or begin immediate repair work in order to minimize 
outage time to our customers. 

Several methods will be described in this bulletin. Although not anyone single method 
is the most effective, the distribution company shall endeavor to deploy the most 
efficient and effective method of vegetation control based upon the topography of the 
land, types of vegetation in terms of growth rates, the company's rights, state and 
federal law, and any other regulations which may apply. 

4.1.1 Transmission Cycle 

Transmission vegetation control shall be completed on a 5-year cycle. This results in 
the maintenance of one-fifth of the transmission system on an annual basis. The 
determination of the amount of trimming may be calculated based upon the pole miles 
of transmission line or acreage. Since many of our rights-of-way have more than one 
line, and because many rights-of-way can accommodate more than the existing 
facilities, the preferred unit of measure shall be acres. The acres unit of measure 
accommodates varying line configurations as well as varying widths of right-of-way. 
Therefore all planning and reporting of transmission vegetation control shall utilize acres 
as the standard unit of measure. 

4.1.2 Selective Trimming 

Selective trimming is defined as tree removal in the transmission right-of way employing 
conventional methods. Conventional methods include the identification of the tallest 
vegetation within the right-of-way and removal of such vegetation utilizing various saws 
and chippers/shredders. This method has several benefits including no restrictions on 
topography since personnel often walk the right-of-way, transporting all the required 
equipment by hand. 

4.1.3 Herbicide Applications 

The spraying of herbicides by certified contractors has shown to be a cost effective 
vegetation management tool. Increased regulation in this area has resulted in an 
increased administrative burden. However at this time the additional responsibilities 
have not outweighed the resulting benefits. Therefore this method continues to be a 
preferred method of transmission vegetation control for Unitil Companies. 
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Careful planning and accurate records are required in order to properly execute a 
successful herbicide program. Knowledge of federal and state laws as well as local 
ordinances need to be researched to determine proper application. Because laws 
between Massachusetts and New Hampshire could vary. this Operations Bulletin will 
not address one specific method. Instead the bulletin will outline the steps currently 
utilized by one New Hampshire DOC. These steps are as follows: 

1.	 Obtain herbicide permit from the NH Department of Environmental 
SeNices. This is the responsibility of the certified contractor 
performing the spraying. 

2.	 By means of certified mail, notify the selectmen, mayor, or town 
manager in the city or town where the rights-of-way are located (refer 
to Appendix A for copy of sample letter). 

3.	 Notification to the public through the use of notices in one newspaper 
of statewide circulation and in all newspapers of local circulation 
(refer to Appendix B for copy of sample notice). 

4.	 Notification through billing stuffers, by telephone, or in person each 
abutter along the right-of-way where herbicides are to be applied. 
Abutters shall be offered alternative vegetation management, i.e. 
mechanical clearing. This is New Hampshire state law (RSA 374:2-a) 
and the wishes of the landowner shall take precedence. 

5.	 Posting signs every 200 feet along the perimeter of the right-of-way 
where herbicides are to be applied. 

New Hampshire State law further stipUlates the format of the newspaper 
advertisements, inclUding specific information required for publication as well as a 
requirement that the advertisement be a "coupon" that may be clipped and mailed back 
to the utility. 

The information provided in this Operations Bulletin shall be used as a guideline and is 
not intended to be all-inclusive. 

Herbicide applications are not practical for all applications. For example, rights-of-way 
that include a large percentage of farmlands, or rivers/streams would not be conducive 
to herbicide use. However for many applications, herbicide use continues to be an 
efficient, cost-effective method of controlling growth along Unitil's rights-of-way. 

4.1.4 MOWing 

The mowing of transmission rights-of-way is defined as the mechanical removal of 
vegetation using various motorized apparatus that may be attached to off-road 
equipment. The topography must be free of rivers and large streams since the 
equipment is unable to cross such obstacles. Several vendors have become proficient 
in this method and Unitil has contracted with them with favorable results. 
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4.1.5 Side-Cutting 

Side cutting is defined as vegetation control at the edge of the right-of-way. Side cutting 
shall be utilized in conjunction with other forms of vegetation control and is therefore not 
a practical transmission vegetation control method on a stand-alone basis. In other 
words, side-cutting supplements transmission vegetation control methods utilized to 
control vegetation within the right-of-way. 

Tree limbs that grow from outside the actual right-of-way can jeopardize the integrity of 
the transmission system and therefore must be removed. Furthermore, dead and 
danger trees also pose risks. Dead trees may fall into adjacent trees at the edge of the 
right-of-way, leaning towards the transmission line posing a threat to the transmission 
line itself. Danger trees, defined as dying trees that have weak limbs or trunks, may 
also pose similar risks. Side cutting is designed to eliminate these threats. 

4.2 Distribution Vegetation Control 

Distribution vegetation control is defined as the systematic removal of vegetation growth 
along Unitil's distribution circuits. The majority of distribution circuits are along the 
roadway and unlike transmission methods, distribution methods are not as varied and 
are usually performed from a bucket truck using various sawing techniques. In addition 
to trimming trees, the identification and removal of danger trees is also a significant part 
of vegetation control. 

Distribution vegetation control shall be scheduled through a combination of circuit 
SAlOl, circuit SAIFI and a predetermined cycle by circuit and voltage class. 

4.2.1 Conductor clearances 

The goal of distribution vegetation control is to limit the opportunity for tree contact while 
trimming a reasonable volume of vegetation. The following clearance guideline should 
be followed to whenever possible. 

I Multi-Phase-·---····~--- Single Phase ~ 

Clearance above primary I 15 foot minimum plus danger -. 6 foot minimum above plus danger 
conductors I trees and dead wood trees and deadwood 
Clearance adjacent to I 8 foot minimum plus ; 6 foot minimum plus 20 feet I 

I primary conductors I 20 foot minimum clearance for I minimum clearance for danger trees I
 
I i dan er trees and deadwood Iand deadwood i
 

Clearance below lowest ; Ground cut or four (4) feet below Ground cut or fau'r (4) feet belOW"!
 
i attachment point on Eole i lowest telephone cable. ~~esttelephqll~.c::.ii.~le. ~
 

The specifications listed above and further detailed in Appendix C shall be strictly 
followed> However, it is recognized that, from time to time, proper permissions may not 
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be granted from property owners. In addition, scenic road designations may preclude 
the achievement of specified clearances. Permission problems and/or scenic road 
designations shall be well documented on daily timesheets (See Section 6.3, 
Performance Metrics) for auditing purposes. 

4.2.2 Distribution Cycle 

Distribution vegetation control shall be completed on a cycle according to the following 
table: 

Voltage Class Cycle 
Three Phase Single Phase 

4kV 8 years 10 years 
13.8 kV 5 years 7 years 
34.5 kV 4 years 5 years 

The determination of the amount of trimming shall be calculated based upon the pole 
miles of distribution circuits, by voltage class, excluding secondaries and services. 
These figures shall be determined based upon the annual statistical report compiled by 
individual distribution operation centers (DOCs). 

4.2.3 Danger Trees and Deadwood 

Danger trees and deadwood are defined as dead or dying trees or limbs that pose a 
threat to distribution circuits upon their failure. These dead trees or limbs may break 
away at any time, fall into the circuit and result in damage to our facilities. Managing 
dead trees and limbs requires identification and removal at the earliest possible stage. 
Methods for removal include flat cutting the entire tree or removal of the problem 
branches. The objective is to ensure that if the tree failed, the integrity of the 
distribution circuit will be maintained. 

Third party participation shall be pursued in all danger tree removals prior to 
commencement of the program. Participation is based upon the current Intercompany 
Operating Procedure as detailed in Section 4.2.5 of this Operating Bulletin. 
Reimbursement provides significant payment to Unitil allowing for further funding of the 
Vegetation Management Program. Refusal of participation shall be properly 
documented. 

4.2.4 Maintaining Services 

Services shall be reviewed for trimming on the same cycle and concurrently to the 
distribution primary circuit. Servlces and secondary pole lines shall not be trimmed 
unless a tree/branch is directly in contact with the conductor. For the purpose of record 
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keeping and metric evaluation, services and secondary pole lines trimmed shall be 
categorized as unscheduled work. 

4.2.5 Customer Trimming Requests 

Customer requested service trimming requires careful assessment and management. 
These requests, if not handled properly, may result in a significant resource 
commitment both in terms of dollars and administrative labor without a proportional 
benefit to outage and/or damage prevention. In addition, improperly managed requests 
may result in negative customer sentiment. 

Each request shall be individually reviewed in the field after a discussion with the 
CIJstomer reveals that a potential problem exists. Only those services that have 
significant contact with vegetation and/or are in harms way due to danger trees shall be 
trimmed. All other service shall not be trimmed. The customer shall receive notification 
as to the position of the company and shall also receive a complete explanation as to 
the dec~sion. 

4.2.6 Intercompany Operating Procedures 

The purpose of the Intercompany Operating Procedure (lOP) is to establish a definite 
method of allocating costs of trimming associated with both construction and 
maintenance of joint pole lines. 

Maintenance trimming shall be done on a joint basis. This joint participation is 
dependent upon the individual lOP's established with each telephone company however 
the division of costs are typically either 75% Unitil and 25% telephone or 80% Unitil and 
20% telephone. 
Heavy storm work shall be handled immediately without prior review. The parties agree 
to a reciprocal acceptance of each other's tree contractors for heavy storms on a 
50%/50% basis, provided field representatives, as soon as practicable after a major 
storm, meet to communicate cities/towns, streets, and lines trimmed as a result of said 
storm. SUbsequent bills to include the same information. 

Lastly, removal of danger trees including large limbs that threaten both parties' facilities 
shalf be removed on a 50%/50% basis, sUbject to prior field review wherever possible 
(see Section 4.2.2 of this Operating Bulletin). 

5.0 Standards 

Standards refer to required conductor clearances relative to vegetation growth. In all 
cases these standards shall be realized unless designated scenic roads and lor 
appropriate permissions from landowners can not be obtained. 
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Please refer to Appendix C for a pictorial view of standards. 

6.0 Performance Metrics 

In order to measure the effectiveness of the trimming program, data shall be collected 
on a continuous basis and performance metrics shall be calculated and published, by 
DOC, on the Operations Systems web page. Comparative analysis shall allow for 
continued improvement in vegetation control methods and techniques. Responsibility 
for the collection of data, accurate and timely reporting, and comparative analysis shall 
rest with the DOC's respective Manager of Electric Systems or their designee. 
Performance metrics shall be updated no less than once per month. 

6.1 Effectiveness Measures 

In order to monitor the effectiveness of the transmission trimming program, each DOC 
shall record the total number of momentary or permanent outages experienced on 
our transmission system on a monthly basis. Only those momentary and permanent 
outages related to tree or limb contact are utilized for this metric. Additionally, only 
those trees and limbs that are within the trim zone shall be included. The metric is 
expressed as follows: 

Transmission Effectiveness = Total number of momentary or permanent outages 

The logic behind the measure is that an effective transmission trimming program shall 
have the objective of minimizing these types of interruptions. 

In order to monitor the effectiveness of the distribution trimming program, each DOC 
shall record the number of tree-related outages, by voltage class, on a monthly 
basis. This number shall be divided by the total number of pole miles per respective 
voltage class in the DOC as described in Section 4.2.1. The quotient, expressed as 
follows, shall comprise the effectiveness measurement for distribution vegetation 
control: 

Distribution Effectiveness = Number of tree-related outages (by voltage class) 
Total number of pole miles (by voltage class) 

The logic behind the measure is that an effective trimming program shall have the 
objective of minimizing tree-related outages. 
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6.2 Efficiency Metrics 

Efficiency metrics are designed to compare costs and ensure that resources are 
deployed in a manner that achieves the greatest amount of trimming for the dollars 
expended. 

For Transmission efficiency. each DOC shall record dollars expended and acres 
maintained. The quotient, expressed as follows, shall comprise the effectiveness 
measurement for transmission vegetation control: 

Transmission Efficiency =	 Total dollars expended 
Total acres maintained 

For Distribution, each DOC shall record dollars expended and sections of primary 
conductor trimmed. The quotient, expressed as follows, shall comprise the 
effectiveness measurement for distribution vegetation control: 

Distribution Efficiency = Total dollars expended 
Number of sections trimmed 

The number of sections trimmed shall also include services. In other words. one 
service is equal to one section. 

The logic behind this measurement is that the most efficient crews shall be more 
productive and able to achieve the lowest cost per section of circuit trimmed. 

6.3 Daily Timesheet Information 

All vendors performing maintenance or construction trimming shall complete daily 
timesheets. See Appendix 0 for a copy of the timesheet 

This timesheet is designed to collect the necessary data that will be utilized to process 
vendor invoices and to calculate performance metrics. It shall be the responsibility of 
the Manager, Electric Systems or their designee to ensure the timesheets are 
completed daily, and that all required information is included. 

Information on the daily timesheet includes: 

General Information: 
• Date 
• Street 
• Town 
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• Circuit 
• Voltage 

Pole Numbers 
• Company pole number 
• Telephone pole number 

Quantity of work: 
• Number of sections trimmed 
• Number of services trimmed 

Type of work: 
• Scheduled work 
• Unscheduled work 
• Construction related 
• CWO number 
• Storm work 
• Other trouble 
• Customer Trim Request 

Type of Clearing: 
• Trees trimmed - L (light), M (medium), H (heavy) 
• Ground Cut 
• Dead/Hazardous trees or limbs removed 

Type of Construction: 
• 1 - Single Phase, 2 - Two Phase, 3 - Three Phase 
• Secondary Only 
• Service Only 

Time: 
• Labor 
• EquipmenWehicle 

Telephone Participation 
• Trimmed for Telephone YIN 

• See individual lOP's for division of participation. 
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6.4 Monthly Reports & Map Updating 

Monthly progress reports shall be available. These reports shall provide specific
 
information regarding the status of individual DOC vegetation management programs.
 
Information shall include annual schedules for transmission and distribution programs,
 
scheduling status, and performance metrics. The report will be completed by individual
 
DOC and then rolled into one single, Unitil system report. Please see Appendix E for
 
format of report.
 

It shall be the responsibility of the Manager, Electric Systems or their designee to
 
update the Operations System web site no less than once per quarter.
 
In addition, each DOC shall utilize circuit maps as a means to track circuit trimming.
 
These maps shall detail the specific locations that our facilities were trimmed along with
 
appropriate dates. These maps shall remain on file for at least one complete cycle.
 

6.5 Supervision 

The Manager, Electric Systems or their designee shall be responsible for developing 
schedules and monitoring the progress of said schedules. The Manager, Electric 
Systems, shall be responsible for monitoring the efficiency and effectiveness of the 
contract crews, ensuring that their productivity and quality are as expected. 

Any knowledgeable DOC employee may perform monitoring of the contract crews. 
Monitoring includes live field visits and post-audit inspections. The results of these field 
visits and audits shall be reported to the Manager. Electric Systems. 

7.0 BUdgeting Criteria 

Transmission and Distribution Trimming budgets shall be completed annually based 
upon the scheduled cycle, volume of trimming, as well as an estimate of unscheduled 
work. On an annual basis, Unitil engineering shall review reliability performance on a 
circuit by circuit basis (SAlOl and SAIFI). Operations shall use this information to 
develop the trimming schedule for the year. In addition, Engineering will make 
recommendations on problem areas with the ultimate objective of improving the System 
Average Interruption Duration Index, or SAlOl. This analysis shall be completed during 
the annual capital budgeting process. Operations shall endeavor to complete the 
identified trimming projects as early as possible in the fiscal year so that the SAlOl 
benefit may be realized as soon as possible. 
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7.1 Annual Costs 

Annual costs shall be based upon the volume of work required for that cycle year and 
the amount of expected trimming, including both scheduled and unscheduled work. 
Either acres (for Transmission) or pole miles (for Distribution) shall be utilized in 
conjunction with the costs recorded for the performance metrics detailed in Section 6.0. 
It is also necessary to pre-select trimming methods, Le. side-cutting, herbicide 
application, mowing, etc., before commencement of a budget. 

7.2 Determining Volume of Work 

In order to determine the volume of work, the amount of vegetation growth needs to be 
established. The type of clearing (Light, Medium, and Heavy) can only be determined 
by field inspection. Prior to budgeting, the areas to be trimmed shall be inspected to 
determine vegetation growth. The information from this inspection shall then be utilized 
to calculate required resources for the cycle year. 

In an area where it is anticipated that work shall be placed out to bid, Unitil shall 
endeavor to perform such bidding in advance of the actual bUdgeting process. This will 
allow for more accurate budgeting. 

7.3 Vendor Selection 

Criteria for vendor selection shall be based upon cost and performance. It is also 
strongly recommended to select a vendor that is able to provide additional resources 
during storm events. 

On a routine basis, Unitil shall solicit request for proposals from local tree contractors. 
These proposals shall include a listing of personnel and equipment, along with any 
ancillary services the vendor may provide. Other selection criteria include the safety 
record of the vendor and minimum insurance requirements as set fourth in Unitil 
Policies. The DOC management will then evaluate the proposal and select an 
appropriate vendor. 

7.4 Competitive Bidding 

Competitive bidding is an effective method for performing either maintenance trimming 
or construction trimming. Not all work is conducive to bidding. In most cases, the best 
utilization of competitive bidding is for work that is confined to a definitive scope. Work 
included is this is as follows: 
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• Complete circuit trimming 
• Off~road trimming 
• Long line extensions along public way 
• Major system improvements such as voltage conversions 
• Specialty trimming (mowing, herbicide application) 

Competitive bid documents shall be developed to request various different staffing 
alternatives. Three different approaches to bidding shall be used: 

1. Per circuit - Not to exceed cost 
2. Per hour cost based upon known schedule 
3. Alternative approach 

a. Minimum of 1 crews on site bid on a per hour cost 
b. 1 crew on site as required bid on a per mile basis 

Considerations should be given to limit the age of equipment used by the contract tree 
crews. Alternatively, maintenance time for contract tree equipment should not be 
included in the bid. 

7.5 Hot Spot Trimming 

From time to time "hot spot" trimming (unscheduled work sections) is required due to 
tree contact and or multiple outages as a result of tree contact. This usually happens 
off cycle as a result of increased vegetation growth or non-compliance with standards 
during normal cycle maintenance. 

It is important that hot spot trimming is carefully managed as this practice is inefficient 
and results in increased costs. It is recognized that hot spot trimming is a necessary 
part of vegetation control, but its use shall be minimized to the extent possible. 

7.6 Emergency Trimming 

It is reasonable to assume that contract tree crews will be required to assist with outage 
restoration throughout the year. Tree trimming during outage restoration conditions 
should follow the same standards as described in this document. 
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Current Date 

Town of Plaistow 
Board of SclectmlUl
 
145 Main Street
 
Plaistow, NH 0386S 

RE: Vegetation Control Program on Tl'1UUmission Lines 

Dear Selectman: 

I am writing to infonn you that Exeter & Hampton Electric Company will be conducting our 
vegetation control program on ourtnumnission lines in parts ofyour town, scheduled to begin 
______" Please refer to the enclosed map or the artl8 in which we will be working. 

The general treatment method will be selective foliage treatment using Monsanto's Herbicide 
"Accord", and Dupont's "Krenite". The Accord and Krenitc will be used for the full width of the 
right-of-way to control vegetation and lftrees are too tall to be sprayed, they will be cut down and 
the stumps treated to prevent sucker growth. 

All worle will be done in compliance with applicable Federal and State ofNew Hampshire rules and 
regulations. 

A Notification Request Coupon is enclosed for individuals who own property over which the right
of-way passes. or whose property abuts the right-of-way and who wish to be notified in writing 
thirty (30) days prior to any treatment. Coupons must be received no \at« than:.....,-_...,...---,-.....; 

Requests after this date will not be granted until the next treatment cycle. As we have done in the 
past, we will also notify all abutters along our transmission line by telephone. 

Exeter & Hampton Electric Company will be working very closely with all parties involved and 
any questions or concerns you may have may be directed to me at the number below between 7:00 
AM and 3:30 PM, MondAy through Friday. 

Very Truly Yours, 

Safety & Facilities Coordinator 

._: 603.n7-S500 
Fu: 6Q).7n.S600 

flnljl; elItc~ 
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Publlo No&e - Rlght-Of·WIlY Melntenanol Sohedule . 
To ensure alfety and'S8fVIo8 reUlIbIIltY to Its wstornera. Exeler &Hampton Electnc 
Company WI be COC1dUGting maJnt8nance on aportion of Is transmission 
rights-of-way from ml6-Augutt krto September. HSfbIclde8 WIll be used to trNI 
certIIn IpIdes d fat.growing trees while leaving undistufbed low-grtMfng Q1'IU8I 
and otnervegetSkm. Accord m1d KrenKe .. approved b'f the U.S. EnvIronmental 
Protection ~ and the N.H, 0IYiIi0n of Pestldde ConIroJ, lind will be eppIied by 
Hcensed prof8lSlOn1is wfIh hand-held appllcation tools. 

RlghtoOf·WIIV 
Number 

3358 
3345,3356 
3343,3354 

Appt'ax. TrNImetlt 
CoITlrMnoement om 

Auaust 18 •22 
Aual.at2S ·29 
~2·6 

lOQlllfon 

P1a1smw 
Plliltow 

. E, KIngston. KitIgIbt•.. 
FU1t'e hlbnldan CIII becbtlll'lld MondIy. FridIy 8:00 a.m. ·3:00 p.m, b'f CC1lb1Qt1ng:OIivld 

R. 0'fBn. SUpeMIcll' 
~&~Electric 

114 DnnkwIW Aoec!, Knlllgbl NH 03833 
emm2-!l918 ot 1-lO).682·127e 

ANotiflc8tion Request Coupon is provided below for t1dMdua1s who own property 
overwtltdl the right-of-way paasea, orwhole.pruperty abuts It\e nght..of-way and 
whO WIsh to be notmed thirty da'1a pnor to &rrf treatment. Coupons must be receIYed 
no Iller thin July 18, 1997. Requests recelYed after this date wt11 not be granted untI 
the next tr8atmel1t cycle. 

R~-way are gneraay located INlay from streets and may be ldenl/tled by !tie 
rnetaI tag on • pole or strudtlre wth a numbel' on l The DMIlon 0( Pesticide Control 
hal milked all known publlcwaler ~ IIJong that rights-of-way and these a.. 
wl be lWOlded. It II the mpond)IIly ~ Mdt landowneror ~ to ...ex
a~ EIecbtc CompIny awn d 1he Ioc8IIon d I potIntIaI water-supply.. 
MY erwlronmentIIJ sensIM ...... wf1ent herbicide eppIicItiDft ought to be aYoIded. 
r----------------~-------------------, 
1 NOnFICATION REQUEST COUPOH'..,... TCllII\Ctyofl~ 
: SlnIIt'AdlNc Ph(Haml)
 
I TCMn: Ph:(WcR)


Okt)UIIWcrkNo: _V__No'81*: ZlpCode 
~~eonc.tl:
 
SInIIbe~
 

Niwned UIIt)' ~ ..'
 .Apple»dn_lJnIlIIf Pdt Nt.rnbn: 
For bItwIlIb,,'" CIIl (003) 772·5918 ot (NH) 1G-5B2·727'6 

IAIlI.rn ~ J4iy 18, 1997 

o Unitil 
I 

•==- .
I 

•

~------------------------------------~ 
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MINIMUM CLEARANCE ZONE DIMENSIONS 
FOR ELECTRICAL CONDUCTORS 
AND COMMUNICATION CABLES 

If!,
 
/ :~: 1\
 

/ : l \

!-a. soc-4J-a. roE~
 

Pllll/AAlES 

I	 ·~MRt I 
i~ 

10' VNOER 

__1_
NOTES: 

OVERHEAD CLEARANCE SHALL BE MEASURED VERTICALLY UPWARD FROM THE 
rllGHEST PRIMARY OR OPEN WIRE SECONDARY. 

SIDE CLEARANCE SHALL BE MEASURED HORIZONTALLY OUlWARD FROM THE 
OUTERMOST PRIMARY OR OPEN WIRE SECONDARY, 

UNDER CLEARANCE SHALL BE MEASURED VERTICALLY DOWNWARD FROM THE LOWEST 
PRIMARY OR OPEN WIRE SECONDARY. 

NORMALLY REMOVE ALL BRANCHES WrrH THE MINIMUM CLEARANCE ZONE BOUNDED 
BY THE DASHED LINE PERIMETER. 

IF THE EXISTING CLEARANCE IS LESS THAN THE MINIMUM REQUIRED CLEARANCE 
8E1WEEN THE TREE TRUNK OR LARGE HEALTHY LIMB (WITH STRONG CROTCH) AND 
WIRES, LEAVE THEM AND REMOVE ALL OTHER BRANCHES WITHIN THE MINIMUM 
CLEARANCE ZONE. 

TREE TRIMMING CLEARANCES 

FOR ELECTRICAL CONDUCTORS 

AND COMMUNICATION CABLESsw . ~ NS 
DAft: 

lin, llIIIClIIPf'IO)I BY DAft: cmc AI'Il 
Uniti1 Servke CMp. 

N/A ~ 1/30/00sw 'or' UAG0004REVISIONS 

DUO 

rl"'.... Unitil·
~I----------,I--l---+-+~ 7x.Jt'.e... t..;'~ 

lWlllriI~ 

.... a.u.tTJI_... 
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TREE CROWN 

TREE TRUNK 

BUNDLED SECONDARY/ 
SINGLE-PHASE MULTI-PHASE COMMUNICATION CABLE 

CLEARANCE TYPE OF TRIMMING MINIMUM CLEARANCE MINIMUM CLEARANCE MINIMUM CLEARANCE 

A UNDER TRIMMING 10 FEET 10 FEET 4 FEET 

B SIDE TRIMMING 6 FEET 8 FEET 4 FEET 

C OVERHEAD TRIMMING 6 FEET 15 FEET 4 FEET 

(REMOVE OVERHANG 
SITUATIONS WHERE 
POSSIBLE) 

REVISIONS 

UP IllVQlIIllIl NS NS 

BY DA1'8 CHIC APli sw 
Unitil Service Corp. 

TREE TRIMMING CLEARANCES 

FOR ELECTRICAL CONDUCTORS 

AND COMMUNICATION CABLES 

N/A 

DA11I 

11/30/00 

IlIIII:IlT 

1 0.. 1 

DRAWIlICl NO. 

UAG0005 
WI 1.0.:/.1 •U .., '" ........
 



SPECIFICATION FOR LOCAL DISTRIBUTION LINE CLEARANCE
 

1. SCOPE OF WORK
 

This specification covers the trimming and removal of trees and brush along the urban 
and rural overhead electrical lines owned by Unitil. 

2.	 LINE CLEARANCE OBJECTIVES 

A)	 The tree position (relative to the wires), species and condition of the tree 
determine the type of Irimming required. It is the contractor's responsibility to 
be knowledgeable about and to instruct his crews in various techniques 
necessary for trimming individual trees. Clearance shall be sufficient all 
around primary and open wire secondary conductors to keep them free of 
tree contacts for at least five (5) years, All dead, decayed or insect-damaged 
limbs are a hazard to the lines and shall be removed, 

B)	 In case of ornamental trees, care must be taken when trimming and done in 
such a manner that the final shape of the tree is evenly proportioned. 

3.	 PRIMARIES AND OPEN WIRE SECONDARIES 

A) Minimum conductor clearances relative to various primary and open wire 
secondary positions are shown in the table below and in Figures 1 and 2, 

Multi-Phase Single Phase 
Clearance above primary 
conductors! open wire 
secondaries 

15 foot rr.inimum plus danger trees 
and deac wood 

6 foot minimum above plus danger 
trees and deadwood 

Clearance adjacent to 
primary conductors! open 
wire secondaries 

8 foot minimum plus 
20 foot minimum clearance for 
danQer trees and deadwood 

6 foot minimum plus 20 feet 
minimum clearance for danger trees 
and deadwood 

Clearance below Ground cut or the greater of four 
(4) fee below lowest telephone 
cable or 10 feet below primary 
conductors/open wire secondaries 

Ground cut or the greater of four (4) 
fee below lowest telephone cable or 
10 feet below primary 
conductors/open wire secondaries 

B)	 Figure 2 shows the minimum clearance zone around the conductors, It 
explains how to deal with situations in which tree trunks or large limbs are 
within the minimum clearance zone, 

4.	 OPEN WIRE SERVICE DROPS 

Minimum clearance normally shall be two (2) feet around. If the existing 
clearance is less than two (2) feet between a tree trunk, leader, or large limb 
and conductors, remove all other small branches within two (2) feet all around 
the conductors. If a tree trunk or large limb is rubbing against conductors, 
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report the condition to Unitil for a decision as to whether tree work or line work 
will be performed to correct the condition. 

5.	 SECONDARY CABLE SERVICE DROPS 

During scheduled maintenance, all services will be inspected along trim route 
and any service where there is hard rubbing should be trimmed to a minimum 
of two (2) feet all around to prevent chafing which could cause cable failure. 

Service trims should be performed by one crew member while the other is 
performing other ground work such as position the bucket truck or paperwork. 
However, each crew member shall be within visual contact of the other at all 
times in order to maintain safe work practices. 

6.	 LINE EXTENSION: PRIVATE PROPERTY 

A)	 Before the initial installation of wires, maximum efforts shall be made to 
remove all tree species in a trip centered on the new pole line as follows: 

Single phase primaries and/or secondaries:
 
10 feet each side of pole line center
 

Three phase primaries:
 
14 feet each side of pole line center
 

B)	 Outside of the defined trip, tree removal and tree trimming shall be performed 
as necessary in conformance with the major articles immediately following. 

C) NOTE: Line clearing for the initial installation of overhead conductors in a 
development or on private property shall be paid for or provided by the 
developer or customer and the tree contractor shall be advised accordingly. 

7.	 LINE EXTENSIONS: PUBLIC WAY 

A) Follow lOP with applicable telephone company. 
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Unitil System 

Plan and Progress Reporting 
Transmission 

Distribution 

Effectiveness Metrics 
Transmission 

Distribution 

Efficiency Metrics 
Transmission 

Distribution 

Scheduled Work· Acres
 

Scheduled Work Comploto· Acres
 

Cumulative Schodule Accuracy
 

13.8 kV Scheduled Work· SectIons
 

13.81cV Scheduled Work Complete· Sections
 

34.5 kV Scheduled Work· SectIons
 

34.51cV Scheduled Work COmplete. Sections
 

Unscheduled Work· Sections
 

Total Work· Sections
 

Cumulative Schedule Accuracy
 

Numberofpermanentou~ges 

Number of momentary outages 

13.8 kV tree-related outages 
13.8 kV pole miles 

13.8 kV cumulative tree outages per mile 
34.5 kV tree-related outages 

34.5 kV pole miles 
34.5 kV cumulative tree outages per mile 

Total Dollars Expended
 

Actual Work· Acres
 

Cumulative Expense Per Acre
 

Total Dollars Expended
 

Total Work· Sections
 
Cumulative Expense Per Section
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Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 3
 
Received: July 1,2010 Date of Response: July 15,2010
 
Request No. Staff 3-77 Witness: Thomas P. Meissner, Jr.
 

Request: 

Reference Staff 1-29, pages 1-6 through 1-7 and page 5.4-2. Please provide your 
initial thoughts regarding the option 1 and option 2 hazard tree removal programs with 
regard to cost and reliability benefits. 

Response: 

Option I provides a reasonable improvement in overall reliability while maintaining 
relatively low long-term annual costs. This is the primary reason Unitil believes this 
option is most beneficial for our customers. 

Conversely, Option II provides the same reliability improvements, however the benefit is 
achieved in a much shorter time-frame and at a significantly higher annual cost. The 
main reason this option is less desirable is due to the logistical implementation of the 
hazard tree program. Based upon the survey performed by ECI, our vegetation control 
consultant, the UES system has 31,521 hazard trees; 9,176 on three phase requiring 
removal and mitigation based on our proposal. A 3-year program would therefore 
require the removal of over 3,000 trees annually. Many of these trees are located on 
private property and will require significant customer communication and education. 
Attempting to remove this significant amount of hazard trees in a 3 year period is 
impractical. 
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Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 3
 
Received: July 1, 2010 Date of Response: July 15, 2010
 
Request No. Staff 3-78 Witness: Thomas P. Meissner, Jr.
 

Request: 

Reference Staff 1-29, page 3-9 and page 5.6.2. Do the current UES vegetation 
management practices and program incorporate the requirements of NESC Section 
218 8 (Mislabeled A)? If not, why not? 

Response: 

NESC Section 2188 is not directly addressed in LIES' current vegetation management 
policy. However, our normal vegetation management practices meet the requirements 
of NESC 2188. 
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Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 4
 
Received: August 5, 2010 Date of Response: August 19, 2010
 

Request No. Staff 4-46 Witness: Thomas P. Meissner, Jr.
 

Request 

Reference response to STAFF 3-33. For the years 2004 through 2009, please supply 
the list of reliability improvement projects identified including benefit rank and show how 
the "knee of the curve" was used to determine which projects were constructed. In your 
response, please indicate which projects were actually constructed or, in the case of 
2010, planned to be constructed. 

Response: 

Refer to Staff Set 4-46 Attachment 1 for a list of all reliability projects proposed for 
budget consideration for the years 2004-2010. Projects constructed are shown in bold 
text unless otherwise noted. Note that the total project costs shown in this attachment 
are budgetary estimates without general construction overheads and will not align with 
the actual total annual expenditures provided in the previous response to Staff 3-33. 
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Staff Set 4-46 Attachment 1 
Recommended 2004 Reliability Project Ranking 

Budget Number 
SEA DRB03 
SEA DRB02 
FGE DRB03 
CAP DRB02 
SEADRB04 
FGE DRB05 

Description 
Cemetery Ln. Animal Protection 
6" AI Disk Replacement 
Circuit 39W19 recloser addition 
Circuit 7W3 tree wire 
Cutout Replacement 
Circuit 22W1 vacuum switch 

Cost 
$5,058 

$117,667 
$6,234 
$15,000 
$49,936 
$38,339 

$4&. 
$5, 

.$4&, 

$96. 
$18, 
$152 
$27, 

Cust-lnter Cust-min Rank Rank 
Saved Saved by $/CI by$/CM 

1,213 189,303 1 1 

15,344 928,170 2 3 

360 35,872 3 4 

691 131,792 6 2 

2,334 84,350 5 8 

955 164,161 8 6 

NOTES:
 
1) Projects in bold indicate recommended projects to meet corporate reliability goals.
 
2) Totals listed above include only the recommended projects (bold).
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2004 Projects Ranked by 
1:1 Ratio of $/Cust.-Int. Benefit to $/Cust.-Min. Benefit Rankings 
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Recommended 2005 Reliability Project Ranking 

412 
282 
483 
491 
957 

3,706 
1,074 
110 

Cust-Inter 
SavedCost 

$5,603 
$3,952 
$8,059 
$9,296 

$17,113 
$73,569 
$37,033 
$7,577 

Description 
Westville Substation - Install Animal Protection 
East Kingston Substation· Install Animal Protection 
Iron Works Rd SIS, Concord - Animal Protection 
Lunenburg SIS Animal Protection 
31W38 to 30W30 Install Circuit Tie Switch 
22W3 Re-Conductor (LeWis Lane I Clinton St) 
Circuit 11W11 Recloser Additions 
13W2 Sectionalizer Replacement I Recloser Installation 

1 SEA DRB03 
2 SEADRB04 
3 CAP DRB03 
4 FGE DRBOO (DRB01) 
5 FGE DRBOO (DRB03) 
6 CAP DRB01 
7 FGE DRBOO (DRB02) 
8 CAP DRB02 

NO. IBudget Number 

IO~OnSouttJ Rd. 6 
1!,~l$i;~n~ot':q. .. J 

cerGable onNo.Mainsi, 

NOTES: 

o 
o 
o 
~ 
CJ 
en 

1) Projects in bold indicate recommended projects to meet corporate reliability goals. 
2) Totals listed above include only the recommended projects (bold). 
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2005 Projects Ranked by 
1:1 Ratio of $/Cust.-Int. Benefit to $/Cust.-Min. Benefit Rankings 
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Recommended 2006 Reliability Project Ranking 

Cust-lnter Cust-min Rank Rank 
NO. Budget Number Description Cost Saved Saved by $/CI by$/CM 

1 CAP DRBOO (DRB02) Install Animal Protection - Bow JclS/S $4,715 209 45,472 1 2 
2 FGE DRB02 30W30 to 30W31 Load Transfer $34,418 1,353 248,013 2 4 
3 SEA DRBOO (DRB03) 23X1 -Install Reclosers - Amesbury Rd. $14,165 244 105,367 6 3 INOTE3 
4 FGE DRB01 50W51 to 50W56 Tie Switch and Insulate Bus $84,607 2,674 407,989 4 6 
5 FGE DRB03 Eliminate Wallace Road Substation $53,939 1,370 350,133 5 5 
6 CAP DRBOO (DRB01) Install Animal Protection - Boscawen SIS $7,073 270 15,751 3 8 
7 SEA DRBOO (DRB05) 22X1 -Installation of Fault Indicators $1,889 1 66,000 11 1 
8 CAP DRBOO (DRB03) 8X3 - Install Reclosers - Rl 28 South $9,000 145 24,240 7 7 

9 SEA DRBOO 58X1 -Install Reclosers - Pollard Rd. 413 50,261 8 9 

.!ii;.,~~all~~~~~iP~b1e:fu~Q~Rd. 1,825. 

~~~~i·,.t~~tllQatil;J~~~ii~~~wit~ 1 

'~I~~;'~stall.§pa~~i~lIb~;"er.i~·~~rosSir19··.~~' ;2,254 
59~1Ji'X2.:.1nslall Motor ,. atocan(li$CADAContrOi 1 

$6,679 

NOTES
 
1) Projects in bold indicate recommended projects to meet corporate reliability goals.
 
2) Totals listed above include only the recommended projects (bold).
 

3) The recloser installation location was revised to circuit 6W1 - South Road following further analysis subsequent to the initial budget submission concluding that this location provided 
greater reliability benefit. 

o 
o 
o 
~ 
CJ 
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2006 Projects Ranked by 
1:1 Ratio of $/Cust.-Int. Benefit to $/Cust.-Min. Benefit Rankings 
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NO. IBudget Number 
1 SEA DRBOO (DRB01) 
2 FGE DRBOO (DRB05) 
3 SEA DRBOO (DRB03) 
4 SEA DRBOO (DRB04) 
5 FGE DRBOO (DRB06) 
6 SEA DRBOO (DRB02) 
7 FGE DRBOO (DRB01) 
8 FGE DRBOO (DRB02) 
9 CAP DRBOO (DRB03) 

Description 
Exeter Switching Automation 
Reinsulate Nockege SIS 
51X1 -Install Recloser - Winnicutt Road 
51X1 -Install Recloser - Union Road 
Circuit 30W30 Install Spacer Cable Page Street 
21W2 - Install Recloser • Main Street 
Reinsulate the 01 Tap and the 02 Tap to Beech Street 
Circuit 30W30 Install Spacer Cable Reservoir Road 
Circuit 13W2 Rebuild on Other side of High Street 

~jrctJ,it· 39"t.'19!~stalt§~()a 
~t~.13"t.'1I1'j~ard.. t«>ad .Pro' 
~rcuit .13W2~~os(!flnstallati 

Circuit 39~18~~pl~~ 1"~ITl 
. ... ble] 

Ins~lI~ti 

Cost 
$102,500 
$28,617 
$27,425 
$27,425 
$19,332 
$27,425 
$73,493 
$44,570 
$103,453 

Cust-lnter 
Saved 
10,366 
2,357 
885 
931 

1,354 
704 

2,298 
874 
861 

Cust-min 
Saved 

317,237 
168,942 
64,932 
63,154 
43,328 
77,704 
137,872 
93,918 
227,959 

Rank 
by $/CI 

1 
2 
5 
4 
3 
7 
6 
8 
11 

Rank 
by$lCM 

2 INOTE 3 

1 
4 
5 
6 
3 INOTE 3 
10 
9 
7 INOTE 3 

Recommended 2007 Reliability Project Ranking 

NOTES: 
1) Projects in bold indicate recommended projects to meet corporate reliability goals.
 
2) Totals listed above include only the recommended projects (bold).
 
3) This project was cancelled during the capital budget development.
 

o 
o 
o 
~ 
~ o 

$52,408. 
·$9,543 . 
$7,329 ..... 
$35,859 ':: 
145,606 . 

$17,953 
$454,240 

Printed 8/12/2010 



2007 Projects Ranked by 
1:1 Ratio of $/Cust.-Int. Benefit to $/Cust.-Min. Benefit Rankings 
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Recommended 2008 Reliability Project Ranking 

Cust-Inter Cust-min Rank Rank 

NO. Budget Number Description Cost Saved Saved by $/CI by $/CM 

1 FGE DRBOO (DRB01) Circuit 1W2 -Install Recloser - Shea Street $27,076 2,085 692,331 1 2 

2 FGE DRBOO (DRB02) Load Transfer - Circuit 1W4 to Circuit 40W4 $16,596 1,532 194,572 2 1 

3 FGE DRBOO (DRB03) Circuit 39W18 -Install Recloser - Main Street $27,076 1,110 93,285 4 3 

4 SEA DRBOO (DRB04) Circuit 47X1 -Install Recloser - Guinea Road $28,787 780 136,000 3 5 

5 CAP DRBOO (DRB04) Circuit 13W1 - Pickard Road Protection improvement $8,758 113 27,053 5 10 

6 CAP DRBOO (DRB01) Circuit 13W2 - Rebuild poles 83 - 120, High Street, Boscawen $95,724 1,321 242,943 6 9 

7 SEA DRBOO (DRB05) Install recloser 54X1 and 22X1 $57,575 805 144,840 7 8 

8 SEA DRBOO (DRB02) Circuit 21W2 -Install Recloser - Main Street $28,787 550 64,000 9 7 

9 SEA DRBOO (DRB03) Circuit 22X1 - Install Recloser - Kingston Road $28,787 900 45,000 12 4 

10 FGE DRBOO (DRB04) Circuit 39W19 -Install spacer cable - Wheeler Road $46,058 1,061 63,930 13 6 

11 CAP DRBOO (DRB03) Circuit 13W2 - Recloser Installation - Warner Road, Salisbury $6,880 26 16,615 8 13 

12 SEA DRBOO (DRB01) Circuit 21W1 - Install Recloser - Meditation Lane $28,787 370 53,000 10 11 

gi~~1. ?>.Vt!ft!.I!'1~tlalf· •. ~~.ce.. cat5i~~Y\(at~r.§~et;"8oscawen 
F<Y·: $100.537 11 

$33,848 14 

TOTALSI $400,891 

NOTES:
 
1) Projects in bold indicate recommended projects to meet corporate reliability goal5.
 
2) Totals listed above include only the recommended projects (bold).
 
3) All reliability improvement projects were cancelled during the capital budget development.
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2008 Projects Ranked by 
1: 1 Ratio of $/Cust.-Int. Benefit to $/Cust.-Min. Benefit Rankings 
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Recommended 2009 Reliability Project Ranking 

Cust-lnter Cust-min Rank Rank 

NO. Budget Number Description Cost Saved Saved by $ICI by $/CM 

1 FGE DRBOO (DRB01) Circuit 1W2 -Install a Recloser on Shea Street $24,077 1,947 646,293 1 1 

2 CAP DRBOO (DRB03) Circuit 22W3 - Install Recloser on Logging Hill Rd. $19,720 1,474 148,236 3 4 

3 CAP DRBOO (DRB01) Circuit 13W2 - Replace High Street Recloser, Boscawen $18,670 788 86,676 5 6 

4 FGE DRBOO (DRB02) Load Transfer Circuit 1W4 to Circuit 40W4 $17,606 756 68,796 6 8 

5 SEA DRBOO (DRB01) Circuit 21W1 -Install Reclosing on Meditation Lane $23,656 481 81,295 8 7 

6 CAP DRBOO (DRB02) Circuit 22W3 - Install Spacer Cable, Birchdale Rd., Bow $31,141 552 87,266 7 5 

7 SEA DRBOO (DRB02) Circuit 21W2 -Install Reclosing on Main Street $27,656 327 65,013 9 9 

8 SEA DRBOO (DRB03) Circuit 58X1 - Reconductor Pollard Road with Spacer Cable $104,780 1,408 169,816 4 3 
9 FGE DRBOO (DRB03) Circuit 30W30 -Install Spacer Cable on Lancaster Avenue $276,721 1,804 257,882 2 2 

TOTALS $544,027 9,537 1,611,273 

NOTES:
 
1) Projects in bold indicate recommended projects to meet corporate reliability goals.
 
2) All projects listed above were completed.
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2009 Projects Ranked by 
1:1 Ratio of $/Cust.-Int. Benefit to $/Cust.-Min. Benefit Rankings 
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Recommended 2010 Reliability Project Ranking 

Cumulative Cust-lnter Cust-min Rank Rank 
NO. Budget Number Description Cost Cost Saved Saved by$/CI by$lCM 

1 FGE DRB05 INSTALL ANIMAL PROTECTION AT W TOWNSEND SIS $9,895 $9,895 722 104,137 14 15 
2 SEA DRB01 CIR. 22X1 -INSTALL RECLOSER ON DANVILLE RD. $33,290 $43,185 2,779 215,496 2 4 
3 SEADRB02 CIR. 18X1 -INSTALL RECLOSER ON RT. 27 $33,290 $76,475 916 234,878 11 2 
4 SEA DRB07 CIR. 23X1 -INSTALL RECLOSER ON MILL LN. $33,290 $109,765 1,427 139,746 4 8 
5 SEA DRB06 CIR. 7X2 • SIS RECLOSER REPLACEMENT $52,102 $161,867 1,223 170,358 5 7 
6 SEA DRB03 CIR. 5H2 -INSTALL RECLOSER ON SWEET HILL RD. $33,290 $195,157 572 105,020 15 14 
7 SEA DRB05 EXETER SWITCH. -INSTALL AUTO. TRANSFER SCHEME $172,570 $367,727 10,599 248,909 1 1 
8 CAP DRB06 CIR.13W2· REBUILD HIGH ST. P. 83 - P.110 $74,647 $442,374 800 130,910 13 10 

StAI..LAUtO~~SEERSCI:lEME 1129.5702' 1511:944 h857 2 

NOTES:
 
1) Projects in bold indicate recommended projects to meet corporate reliability goals.
 
2) Totals listed above include only the recommended projects (bold).
 
3) Projects 21 - 24 to be included under T&D blanket
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2010 Projects Ranked by 
1: 1 Ratio of $/Cust.-Int. Benefit to $/Cust.-Min. Benefit Rankings 
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Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

PUC Staff Information Requests - Set 4
 
Received: August 5,2010 Date of Response: August 19, 2010
 

Request No. Staff 4-51 Witness: Thomas P. Meissner, Jr.
 

Request 

Reference response to STAFF 3-71. Please supply sample weather forecasts used by 
UES in determining PDI event levels. Please include any information regarding 
confidence levels of the forecasts. 

Response: 
Please refer to Staff 4-51 Attachment 1 and Staff 4-51 Attachment 2. These forecasts 
are provided for the February 25, 2010 windstorm and are illustrative of the forecasts 
used by Unitil Energy to prepare for severe weather events. As shown in Staff 4-51 
Attachment 1, the initial forecast for February 25, 2010 was for a PDI level 2 event with 
a high confidence level. As shown in Staff 4-51 Attachment 2, the forecast escalated to 
a PDllevel 3 in Seacoast as the event occurred, with a high confidence level. The 
escalation in forecast demonstrates the importance beginning pre-storm preparations at 
a PDllevel 2. It should be noted that the February 25,2010 wind storm was the second 
worst storm in state history, and was forecast as a PDI level 2 in Seacoast up until the 
time the storm actually occurred, and never exceeded a level 2 in Capital according to 
forecasts. 

As shown in the attached forecasts, each is assigned a Confidence level. Confidence 
levels are characterized as Low, Medium or High and is a measure of certainty in the 
forecasted weather occurring. Confidence levels are a function of time and become 
more accurate as the event draws nearer. Therefore a PDllevel 2 with a "High" 
Confidence level provides a high degree of certainty that trouble will occur. 

Page 1 of 1 00045~ 



State of New Hampshire
 
Public Utilities Commission
 

Unitil Energy Systems, Inc. Rate Case
 
Docket No. DE 10-055
 

Office of Consumer Advocate Second Set of Information Requests
 

Data Request OCA 2-52: 

On p. 52 (Bates p. 224), at lines 20-22 of his testimony, Mr. Meissner states: 
"NU, PSNH and Unitil have determined that Unitil Energy load served by 
Kingston substation will exceed planning criteria loading limits for the 115kV line 
and 115kV-34.5kV transformer in the summer of 2012." What alternatives to the 
proposed Kingston substation investment did the Company consider (e.g., 
distributed generation), to avoid having to spend the $2,446,960 on the 
substation? See Meissner testimony, p. 53 (Bates p. 225), at lines 12-13. 

Response: 

Unitil has evaluated several distributed energy resource alternatives including PV 
generation (with and without battery storage), wind generation, utility landfill gas 
generation, utility natural gas generation, and thermal energy storage (to displace 
air conditioning load). An economic analysis was performed on each of these 
technologies and it was determined that these alternatives are not practical, 
feasible, or economical to meet the additional capacity required of the Kingston 
substation expansion project. 

In addition to the DER alternatives, Unitil considered the following construction 
alternatives: 

•	 Construct a new 345 - 34.5kV substation supply in the Kingston area. This 
alternative would provide more capacity and better system support but is 
more costly and the construction timeframe is longer which adds the risk of 
missing the need date of 2012. 

•	 Construct a new 34.5kV sub-transmission line in existing ROW from 
Hampton to Kingston. This alternative is less costly but is not technically 
feasible since the majority of the load being served is beyond Kingston 
substation resulting in unacceptable voltages during peak conditions due to 
the distances involved. ROW constraints would also require this 
construction to be double circuit configuration. This is not a desirable 
configuration from a reliability standpoint since single contingencies could 
create outages on two lines. 

000454
Page 1 of2 



State of New Hampshire
 
Public Utilities Commission
 

Unitil Energy Systems, Inc. Rate Case
 
Docket No. DE 10-055
 

Office of Consumer Advocate Second Set of Information Requests
 

PSNH/NU considered the following construction alternatives: 

•	 A new 20MW generation station in the Kingston area. This alternative 
would provide the necessary capacity requirements but is more costly and 
the construction timeframe is longer which adds the risk of missing the 
need date of 2012. 

Person Responsible: Thomas P. Meissner, Jr. Date: July 20, 2010 

0004~5
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State of New Hampshire
 
Public Utilities Commission
 

Unitil Energy Systems, Inc. Rate Case
 
Docket No. DE 10-055
 

Office of Consumer Advocate Second Set of Information Requests
 

Data Request OCA 2-53: 

On p. 54 (Bates p. 226), at lines 11-12 of his testimony, Mr. Meissner states: 
liThe load on the circuit is expected to exceed the planning criteria loading limits 
of the substation equipment in the 2012 timeframe." What alternatives to the 
proposed East Kingston substation investment did Unitil consider in order to 
avoid spending the $1,362,171 estimated on the substation? See Meissner 
testimony, p. 55 (Bates p. 227), at lines 1-2. 

Response: 

Unitil has evaluated several distributed energy resource alternatives including PV 
generation (with and without battery storage), wind generation, utility landfill gas 
generation, utility natural gas generation, and thermal energy storage (to displace 
air conditioning load). An economic analysis was performed on each of these 
technologies and it was determined that these alternatives are not practical, 
feasible, or economical to meet the additional capacity required of the East 
Kingston substation expansion project. 

In addition to the DER alternatives, Unitil considered the following construction 
alternatives: 

•	 Transferring a portion of the circuit load to an adjacent circuit. This alternative 
is not a desirable alternative since the circuit transfer project is costly and it 
only slightly defers the need for additional capacity in this area. In addition, 
this alternative does not provide any reliability improvement. 

Person Responsible: Thomas P. Meissner, Jr. Date: July 20, 2010 

000456
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State of New Hampshire
 
Public Utilities Commission
 

Unitil Energy Systems, Inc. Rate Case
 
Docket No. DE 10-055
 

Office of Consumer Advocate Third Set of Information Requests
 

Data Request OCA 3-2: 

Please refer to Schedule MHC-12 (Bates p. 0068). Please revise this schedule 
to reflect the amounts recommended by the Company's consultant, ECI. 

Response: 

See NH OCA 3-2 Attachment 1 MHC-12.xls. The information highlighted in 
yellow has been revised to reflect the amounts recommended by the Company's 
consultant, ECI. 

Person Responsible: Mark H. Collin Date: Augu~13,2010 

000457Page 1 of 1 



Unitil Energy Systems, Inc. 

Unitil Energy Systems, Inc. Docket No. DE 10-055 

RELIABILITY ENHANCEMENT AND VEGETATION MANAGEMENT RATE PLAN OCA Set 3-2 Attachment I 

2011- 2015 Schedule MHC-12 

Page I of I 

I Recommended Funding for REP and VMP Rate Plans 
2 (In thousands) 2011 2012 2013 2014 2015 
3 
4 REP Capital Investment 
5 "Feeder Hardening" Activities $ 750.00 $ 750.00 $ 750.00 $ 750.00 $ 750.00 
6 Asset Replacement $ 1,000.00 $ 1,000.00 $ 1,000.00 $ 1,000.00 $ 1,000.00 
7 
8 REP Capital Total $ 1,750.00 $ 1,750.00 $ 1,750.00 $ 1,750.00 $ 1,750.00 

9 

10 Full Annual Canying Costs at 17.68% I $ 309.40 $ 309.40 $ 309.40 $ 309.40 $ 309.40 
11 
12 
13 REP O&M Expenses 
14 Inspection and Maintenance $ 100.00 $ 100.00 $ 100.00 $ 100.00 $ 100.00 
15 Augmented tree trimming and clearing $ 200.00 $ 200.00 $ 200.00 $ 200.00 $ 200.00 
16 
17 REP Expense Total $ 300.00 $ 300.00 $ 300.00 $ 300.00 $ 300.00 
18 
19 VPM Baseline O&M 
20 VMP Base Funding Expense $ 2,634.80 $ 2,634.80 $ 2,634.80 $ 2,634.80 $ 2,634.80 
21 Amounts Currently in Rates (2009) $ 735.74 $ 735.74 $ 735.74 $ 735.74 $ 735.74 
22 Test-Year Proforma Adjustment $ 500.00 $ 500.00 $ 500.00 $ 500.00 $ 500.00 
23 
24 Incremantal Step Adjustment for VMP ~ 1,399.06 $ 1,399.06 $ 1,399.06 $ 1,399.06 $ 1,399.06 
25 

0 26 REP and VPM Expense Baseline (lines 17 & 20) $ 2,934.80 $ 2,934.80 $ 2,934.80 $ 2,934.80 $ 2,934.80 

0 27 

0 28 Illustrative Incremental Step Adjustments $ 2,008.46 $ 309.40 $ 309.40 $ 309.40 $ 309.40 

~ 29 

CIt 30 J After tax carrying charge rate = Pre-tax ROR (12.06%) + Average Depreciation Rate (4.00%) + Property Taxes (1.62%) 

00 



State of New Hampshire
 
Public Utilities Commission
 

Unitil Energy Systems, Inc. Rate Case
 
Docket No. DE 10-055
 

Office of Consumer Advocate Third Set of Information Requests
 

Data Request OCA 3-18: 

Data request OCA 2-52 asked: "What alternatives to the proposed Kingston 
substation investment did the Company consider (e.g., distributed generation), to 
avoid having to spend the $2,446,960 on the substation?" The response 
discussed DER alternatives but no other alternatives (e.g., interruptible rates or 
other targeted peak load reduction actions). Please explain all other alternatives 
evaluated by the Company to delay the need for the Kingston substation 
investment. 

Response: 

The Company has not evaluated interruptible rates, targeted peak load reduction 
actions, or other customer demand response programs as a means to delay the 
Kingston substation investment. 

Person Responsible: Thomas P. Meissner, Jr. Date: August 13,2010 
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Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

Technical Session Data Requests 
Received: September 30,2010 Date of Response: October 14, 2010 
Request NO.5 Witness: Mark H. Collin 

Request 
Comparing OCA 3-2 to Schedule MHC - 12, please reconcile the delta (change) with 
regard to VMP proposed expenditures. 

Response: 
The following cost estimates support the amounts included in the revised MHC-12 
provided in response to DCA 3-2: 

System Arborist (SG 18 wI OH'S)1 $93,800 
Vegetation Management Coordinator (SG 17 wI OH'S)2 $126,000 
Distribution Trimming $2,344,000 
Sub-Transmission Trimming $80,000 

Total Annual UES Vegetation Management $2,634,800 

The original estimate included in MHC-12 was based upon the best information 
available when prepared but did not include the level of detail available from the ECI 
Consultants report. 

1 System Arborist time will be split 67% UES and 33% FG&E based upon primary pole miles of distribution. 
2 There will be one Vegetation Coordinator for FG&E. and one for UES. 
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Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

Technical Session Data Requests 
Received: September 30,2010 Date of Response: October 14, 2010 
Request NO.7 Witness: Thomas P. Meissner, Jr. 

Request 
Please provide the justification for not trimming single phase as frequently as three 
phase distribution lines from both an economic and reliability perspective. In your 
discussion on reliability, please consider the base level of reliability seen by the 
customer. 

Response: 
Unitil's VMP proposal to extend the single phase maintenance cycle and to shorten the 
three-phase cycle is based upon research and evidence that determined how trees 
cause interruptions. This research concludes that in practical terms, single-phase lines 
represent a lower interruption risk than multi-phase construction for several reasons, 
most notably the voltage gradient created across a branch when in contact with a 
conductor. One such research document, presented at the 2004 IEEE Power 
Conference in Scottsdale, Arizona, by Paul J. Appelt1 and John W. Goodfellow, is 
attached to this response as Attachment 1. 

By focusing on the vegetation that causes the greatest risk of interruptions, i.e. three
phase construction, it is anticipated that we will minimize tree related outages overtime 
and ultimately improve system reliability. Given that the research further concludes that 
there is minimal risk of an interruption when a tree contacts one phase of a multiphase 
system, extending the single phase cycle provides economic benefits without 
compromising system reliability. 

1 Paul J. Appelt is President of Eel. the firm contracted by Unitil to perform a vegetation control study in 2010. 
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Research on How Trees Cause Interruptions- Applications to 
Vegetation Management 

2004 IEEE Rural Electric Power Conference in Scottsdale, Arizona. 

by Paul J. Appelti and John W. Goodfellowii 

Abstract. ECI and others have conducted applied practical research to the 
question of how trees cause sustained as well as momentary interruptions. 
This research has led to the development of a conceptual model of tree
initiated faults on overhead distribution systems. Information gained from 
this newfound understanding into distribution system construction, tree 
species, and voltage impacts on fault risk has implications for tree 
maintenance programs and construction standards. ECI has used this 
understanding to help utilities optimize maintenance cycles to reduce 
annual asset maintenance costs, while reducing interruptions associated 
with tree growth. 

Understanding How Trees Cause Interruptions 

Introduction 
Trees are frequently among the top causes of electric distribution system service 
interruptions and tree maintenance expenditures typically account for one of the largest 
line items in an electric utility operating and maintenance budget. Gaining a better 
understanding of how trees cause interruptions is an important step towards identifying 
effective mitigation strategies that can provide the greatest improvements in reliability for 
the least cost. Trees cause distribution system interruptions through two fundamental 
mechanisms: (1) by failing structurally, causing physical damage to overhead utility 
infrastructure (mechanical failure mode), or (2) by providing a fault pathway between 
conductors and/or ground, resulting in a low impedance, high fault-current (electrical 
failure mode). 

ECI has conducted research that explored how trees cause interruptions and some of 
the dynamics of electrical faults through trees. Through an understanding of the 
dynamics of tree-related interruptions it became evident that the relationships between 
system design, construction and protection were significant contributors to the overall 
risk of sustained tree-caused interruption on a distribution system. Findings from initial 
investigations into the electrical mode of sustained tree-caused interruptions have also 
led to challenging questions about the possible role of trees in momentary interruptions. 
ECI has also conducted investigations into the potential for trees to be causal agents for 
momentary service interruptions. 

Through improved understandings of the mechanisms behind tree-caused electrical 
mode of system failure, innovative solutions to vegetation management problems have 
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been developed which have, where implemented, resulted in reductions in annual asset 
maintenance expenditures related to vegetation control. 

Research History 

Why does a tree limb cause an electrical mode of system failure in some cases and not 
in others? Past research concerning this subject has been undertaken by various 
groups in an attempt to answer this question. 

Baltimore Gas & Electric (BG&E) conducted some of the earliest publicized field 
demonstrations of electrical fault pathway development1

. This work, begun in 1992, 
identified the formation of a carbon path across a tree limb as a condition for the 
operation of electrical protective devices, both in laboratory and field tests. Later, Florida 
Power Corporation performed some similar evaluations. 

In 1997 under contract with Allegheny Power System (APS), ECI conducted some high 
voltage testing in a controlled laboratory experiment as part of a formal investigation into 
the factors influencing the creation of fault pathways through tree limbs. Subsequent 
high voltage research was completed in 1998 and 1999 for Niagara Mohawk Power 
Corporation (NiMo) and Portland General Electric. This research included investigations 
into the fault characteristics of tree limbs subject to voltage stress and influences of the 
following conditions: 

• Voltage gradient 

• Branch diameter 

• Surface moisture 

• Branch condition (living or dead) 

• Branch origin (normal vs. "sucker" growth) 

• Internal wood moisture content 

• Seasonal variation and effect on impedance 

• Species variation on impedance (eleven species) 

This work resulted in development of a conceptual model for the mechanism of electrical 
modes of failure through trees. ECI conducted an engineering study and completed 
proof of concept field validations testing of the earlier laboratory studies on the APS and 
NiMo distribution systems in 20002

. In this phase, additional research data was acquired 
as trees and branches were introduced to energized primary voltage distribution lines 
under normal operations in the field. This work helped assess the relationship between 
incidental tree contact with a conductor and momentary interruptions. 

Continued research into the variations in electrical fault characteristics among additional 
tree species subject to various voltage gradients continued in 2003, supported by the 
Tree Trust and individual utility cooperators including Illinois Power, Central Vermont 
Public Service, Black Hills Power and Keyspan. 

1 Rees, Wm. T. Jr., T.e. Birx, D. L. Neal, C. 1. Summerson, F.L Tiburzi Jr., and J.A. Thurber, PE. "Priority
 
Trimming to Improve Reliability". Unpublished manuscript. BG&E. 1993.
 
2 ECI. "Understanding the Way Trees Cause Power Interruptions". Private research report. 1998.
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The Tree Fault Pathway Model 

The body of research conducted by ECI and others has led to the creation of a tree fault 
pathway model for development of interruptions through the electrical mode of failure. 
The tree fault pathway model identifies four primary factors that influence whether or not 
a tree branch crossing two primary distribution phases (or phase and neutral) will result 
in an interruption. These factors include: 

• Voltage gradient (voltage plus distance) 

• Branch diameter 

• Tree species 

• Internal moisture content (living vs. dead limbs). 

The multiple research efforts conducted by ECI confirmed that the formation of the 
carbon path is essential for the electrical fault to occur. Without a completed carbon 
path no fault occurs. However, once a carbon path is fully developed across a branch 
bridging two phases or a phase and a neutral, overcurrent protective devices will detect 
what has become a low-impedance fault, and operate as designed, creating an 
interruption. 

Species Specific Variation in Impedance Testing 

Background 
The goal of ECI's 1998 study was to replicate some of the previous work in a controlled 
laboratory environment, where a large number of tree limb samples could be tested with 
multiple replications. Eleven species were tested within 4 different diameter classes. 
Subsequent testing in 2003 more than doubled the initial number of tree species tested. 
Time to fault and current measurements were recorded for each specimen as well as 
sample diameter and moisture content. 

Experimental Design 

The design allowed a predetermined test voltage level to be impressed uniformly across 
a fixed distance, achieving the desired voltage stress gradient. The voltage gradient 
impressed on each specimen was controlled, and varied for different sample lots by 
varying the voltage input. 

The project involved two related but different experimental efforts. In the first phase of 
testing, branch specimens were subjected to fixed high-voltage gradients. The voltage 
stress gradients tested impressed relatively high voltage stress gradients of 2kV/ft, 3kv/ft 
and 5kV/ft. Tests were made on 48 specimens (4 replications x 4 diameter classes x 3 
voltage gradients). 

The second phase of the high-voltage laboratory work subjected individual specimens to 
decreasing fault gradients until a level was reached that did not result in a short circuit 
fault. The voltage gradient was stepped down 300 Volts between tests. The number of 
test specimens used in the second phase of the experiment varied, and was a function 
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of the researcher's ability to estimate a starting voltage gradient close to the fault/no fault 
threshold. 

Both phases of testing were conducted in a controlled high-voltage laboratory setting. 
Individual test specimens were placed between two conductor segments positioned a 
fixed distance apart. This configuration permitted the branch specimens to be 
consistently positioned for each testing sequence. 

A variable output AC high potential test transformer provided a means of voltage control. 
A 60:1 power transformer with a maximum rated output of 15 kilovolts was used as a 
high voltage source. An instantaneous current sensing trip coil of a protective relay 
protected the test circuit. The relay was set to interrupt at a fault current level of 275 
mA. Test set instrumentation provided for a continuous record of time and current, as 
well as real time observations of current, time, and voltage. 

Results - Phase-to-Phase or Phase-to-Neutral Faults Through Tree Branches 
Upon contact with two energized conductors (or between an energized conductor and 
grounded object or neutral), an electrical stress is imposed on the branch. While the 
gradient is relatively uniform, it is greatest at the point of contact due to the unequal 
potential of the bark and wood. Arcing at the points of contact oxidizes organic 
compounds in the branch into elemental carbon. The arcing fronts move in the direction 
of the gradient, increasing the stress as illustrated in Figure 1. If the voltage gradient 
between the two electrodes is high enough, the carbon path continues to form and grow 
together until the gap between the areas of unequal potential is bridged and the fault 
occurs. 

Figure 1. Creation of a Carbon Path 

Of all the variables studied, voltage gradient, branch diameter and species have been 
found to have the greatest affect on fault current levels. Voltage gradient is a function of 
both the voltage differential between two points, and their distance apart. 
All testing conducted to date indicates that formation of a complete carbon pathway is 
essential to transition from a high-impedance to a low-impedance condition and for a 
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fault to occur at distribution voltages. However, wood has certain insulating properties 
and the formation of the carbon path becomes a race between the push of the voltage 
gradient and the drying affect and increasing resistance of the wood itself. If the voltage 
gradient is high enough, the carbon path will form faster than the drying wood increases 
its resistance, and a fault will occur. But, if the voltage gradient is low enough, the drying 
effect increases the wood's resistance faster than the carbon path can form - and a fault 
will NOT occur. Effectively, the voltage gradient is not high enough to push the carbon 
path across the limb and completely bridge the gap. This helps explain why utility 
operations personnel often see limbs on the lines without adverse impact to system 
operation, especially at lower voltages. 

A developing fault may also be interrupted when the limb that falls across phases, or 
across a phase and neutral, is actually so small that the branch burns through at one of 
the contact points before the carbon path fully develops. At high voltage gradients, 
however, the carbon path may develop before even a very small branch burns through. 

Table 1. Common Line Types and Voltage Gradients 
Line Type Voltage Gradient 
3 0 34kV on 10 foot arms 11.5 kV per foot 

3 0 24.9kV on 8 foot arms (center cjl on pole top insulator) 6.2 kV per foot 

3 0 34kV on 10 foot arms 11.5 kV per foot 

3 0 12.5kV on 8 foot arms 5.16 kV per foot 

3 0 12.5kV on 10 foot arms 4.16 kV per foot 

1 0 24.9kV (14.4kV) on pole top insulator with neutral 2.4 kV per foot 

1 0 12.5kV (7.2kV) on pole top insulator with neutral 1.2 kV per foot 

3 0 4.2kV on 8 foot arms (center<l>on pole top insulator) 1.0I<Vper foot 

1 0 4.2kV (2.4kV) on pole top insulator with neutral 0.4 kV per foot 

Table 1 illustrates typical voltage gradients for the design and construction criteria 
common in the industry. As voltage increases and distance between potential points of 
contact decrease (arm length or distance to neutral), voltage gradient increases. While 
each utility has some differences in specific framing standards and slight operation 
voltage differences, Table 1 contains the general range of voltage gradients likely to be 
encountered. Figure 2 illustrates the relationship between voltage gradient and time to 
fault for trees based on all species in the initial stUdies. The "no fault" zone is different 
for individual tree species and the location of the curve will shift to the left or right as 
additional species are added through future research results. 
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Figure 2 Influence of Voltage Gradient on Fault 

Differences in Calculated Impedance: Rho 
A final empirical approach to assessing differences in impedance made use of 
quantitative data collected in both experimental phases. 

Current recordings were automatically recorded once every 0.88 seconds of each test. 
While fault impedance has been shown to evolve (change) throughout the course of 
each test, data immediately following energization of the specimen is believed to be an 
accurate indication of the initial impedance of the specimen. 

After assembling a data set of initial impedance it was necessary to normalize each 
observation for the effect of the varying diameters of the test specimens. The 
calculated resistivity (Rho) of individual tree species does vary significantly between 
species as seen in Figure 3. 
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It should be noted that calculated Rho for green ash, paper birch and ponderosa pine 
were orders of magnitude greater than for the other species tested. For purposes of 
clarity, the Figure 3 scale was compressed artificially to accommodate these large 
values in order to also demonstrate the large differences in Rho among the other 
species. 

Influence of Branch Diameter 
Larger diameter branches are more conductive than small branches. Additional work ;s 
required to understand the exact electrical pathway through branches, although, there is 
speculation suggesting that xylem fibers playa major role as conductive pathways with 
layers of varying dielectric strengths. 

Incidental Contact Between Trees and Conductors 

In an effort to better understand the impact of incidental tree-to-conductor contact on 
momentary interruptions, ECI completed two separate field studies in 2000 designed to 
assess the relationships between tree-to-conductor contact and momentary 
interruptions3

. These studies built on previous work and helped create additional 
understanding about what happens when a tree comes into contact with a single 
energized distribution conductor. These studies were conducted for and with the 
assistance of APS and NiMo. 

Experimental Design 
The NiMo project design included a single-phase, 7,620-volt tap off of a 13.2 kV line 
with maximum calculated fault current available to the site of 853 amperes. A 10K fuse 
was installed to isolate the tap and power quality monitoring equipment was installed on 
the customer side of the system. 
The tap itself consisted of URD cable running down the pole, across the ground and up 
into the trees. A section of copper clad conductor was spliced onto the end of the URD 
cable and then placed in contact with test trees. The conductor made contact with 
mUltiple branches to simulate a line running out through the trees in an overgrown 
condition. 
Data loggers and AC Current Probes were used to measure current flowing through the 
test trees. Digital Voltmeters (Figure 4) were placed at one-meter intervals down the tree 
and out in the soil away from the tree along major roots to measure voltage gradient 
down through the tree to the earth. 

J ECl. "Assessing the Relationship Between Tree-Conductor Contact and Momentary Outages at Niagara 
Mohawk Power Corporation". Private research report. 2000. 
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Figure 4 Voltmeters in Test Tree 

Field Results 

The levels of fault current observed in all tests were low. This result was consistent with 
both the engineering studies and experimental work. All of these field tests could be 
described as "high impedance faults". The fault current levels observed ranged in the 
order of 100mA, with the exception of a worst-case scenario test that resulted in fault 
current of nearly 500mA. 

This worst-case test involved continuous contact with the main stem of an aspen tree 17 
cm in diameter at the point of contact. Previous research efforts suggest that both the 
larger tree stem diameter in conductor contact and the shorter distance to ground (no 
lateral branches for current to flow through) contributed to the higher measured fault 
current. Even after over an hour of observation, fault current levels remained relatively 
stable and constant, did not exceed 0.5 Amperes and likely would have remained a high 
impedance fault if the test were not ended. It should be clear that the fault current levels 
at no time, in any of the tests, approached levels remotely high enough to have been 
detected by an overcurrent protection system. 

Research Conclusions 
Based on the laboratory testing and field demonstrations completed, it is evident that 
tree contact with single-phase conductors on 15kV class distribution circuits represents 
very low risk of causing a sustained or momentary interruption. Nor will incidental tree 
contact with a single-phase line cause a significant voltage sag or dip. Power quality 
measurements completed in the field demonstrations indicated no degradation in power 
quality. 
It may be safe to conclude that there is minimal risk of an interruption when a tree on a 
typical distribution line contacts one phase of a multiphase distribution circuit. There is a 
risk of an interruption when a tree (or branch) provides a fault pathway between 
energized phases or between an energized phase and system neutral. It should be 
noted that this discussion applies only to the electrical failure mode through tree limbs 
and not mechanical failure. 
These understandings of how trees cause outages create significant opportunities for 
both cost savings and reliability improvements through changes in scheduling and 
certain tree maintenance work selection criteria and guidelines. 
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Applying the Results 

Based on the enhanced understandings of how trees cause interruptions as described in 
this paper, there is considerably different risk of interruption due to tree contact with 
conductors when construction types reflect high voltage gradients. In practical terms, 
single-phase lines or lines constructed with longer crossarms and lower-voltage lines 
represent lower interruption risk than multi-phase construction on short crossarms or 
higher voltage lines. 

There is also different interruption risk associated with different tree species and with 
different size tree limbs in close proximity to conductors. ECI has utilized this 
understanding of risk variability to modify line clearance scheduling and maintenance 
practices to improve reliability and lower maintenance costs. 

One case study includes program changes made at Kansas City Power and Light 
Company (KCP&L) that reduced overall distribution vegetation maintenance costs by 
over 13 percent while reducing tree-related interruption duration by over 50 percent. 

The key to realization of these improvements was the reallocation of tree maintenance 
expenditures toward those locations on the system and those activities that represented 
a higher risk of tree-related interruptions. These resource reallocations included: 

•	 Extending the single-phase maintenance cycle 

•	 De-emphasizing trimming trees for service lines 

•	 Shortening the three-phase backbone inspection and maintenance cycle,
 
effectively placing greater emphasis on this critical element of the circuit.
 

•	 Emphasizing selective removal of hazardous trees and trees at higher risk of 
causing interruptions adjacent three-phase lines 

•	 Implementing a highly prescriptive approach to work selection, prior to work 
assignment to line clearance crews, through tree assessments by individuals 
trained in an understanding of tree-related interruption risk 

By extending the tree maintenance cycle for single-phase portions of circuits, a 
significant number of trees grow into the conductor by the time line clearance work is 
scheduled. As projected by the research, however, this intermittent contact has not had 
any detrimental impact on system reliability. Furthermore, KCP&L was able to reinvest 
some of the savings associated with cycle extension on single-phase lines to decrease 
the inspection cycle on 3-phase backbones and to selectively increase tree maintenance 
levels on these portions of the distribution system most at risk of interruption from trees. 

Table 2 illustrates the theoretical potential saVings associated just through cycle 
extension of single-phase construction on a S,OOO-mile system with 50 percent single
phase construction. 
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Table 2. 
1$ p.'.i.i.!~;.;,~.,~!ngs E.X... ::I!e;soc!a~ with c.r...•.i.;:~ensio~"'~Cyclt9 
Length >Vea," ',>Ings .,' cos!,cost Savings 

4 $1,250,000 I 4 $1,250,000 I $2,500,000 
5 ;'$~,OtJ()iOtJ() 20°/'; I 4· $1.250,000 1 $2,250;000 10%
 
6 $833,333 33% I 4 $1,250,000 I $2,083,333 17%
 
7 $714,286 43% I 4 $1,25Q,OOO 1$1,964,286 2t%
 
8 $625,000 50% I 4 $1,250,000 I $1,875,000 25%
 

New information gathered on outage risk associated with the electrical impedance of 
different tree species is expected to result in further reliability improvements at KCP&L 
through modification of tree removal criteria based on those differences. 

Additional interruption risk reduction can be realized through modification of construction 
standards, especially in areas of high tree density or where trees are highly subject to 
breakage. Changes to construction standards that result in reduced voltage gradients 
exposed to trees can help reduce interruption risk. 

i Vice President, Consulting Services 
ECI 
520 Business Park Circle 
Madison, WI53719 

iiprincipal, Research Consultant 
7710 196th Ave NE 
Redmond, WA 98053 
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Unitil Energy Systems, Inc.
 
Docket No. DE 10-055
 

Technical Session Data Requests 
Received: September 30,2010 Date of Response: October 14, 2010 
Request NO.8 Witness: Thomas P. Meissner, Jr. 

Request 
Please reconcile whether the prediction intervals or confidence intervals are 90/10 or 
95/5 in terms of the confidence that the load will be BELOW the upper interval bound 
and what the upper interval bound is in each case. 

Response: 

Reference TS-8 Response Attachment 1 - System Load Forecast Description. 
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Unitil Energy Systems, Inc. 
Docket No. DE 10-055 

Technical Session Data Requests 
TS-8 Response Attachment I 

Unitil- System Load Forecasting Process Description 

Unitil publishes a 10-year system load forecast annually establishing three specific 
forecast load levels; Average Peak, Peak Design, and Extreme Peak. The development of 
the IO-year load forecasting model is essentially a two step process I) develop a load 
versus temperature model and 2) develop the load forecast model. 

The first step is to develop a load-versus-temperature model of the previous year and then 
to forecast future load levels based upon the historical load-versus-temperature models of 
the previous ten years. The basis for the load-versus-temperature models are the daily 
peak loads (kW) and the corresponding daily average temperature for the summer months 
(June-September). The load-versus-temperature models are constructed using the 
Boltzmann sigmoid function which estimates a predicted load level for any given 
temperature based upon the actualload-versus-temperature experienced. 

Once the model for the previous summer is developed, it is compiled with the historical 
models of the previous nine years. Future load forecasting is not performed by trending 
these load-versus-temperature models. Rather, the year-to-year variation in these models 
establishes the historical basis for future load forecasting. 

The second step of the process is to develop the load forecast model. The process 
utilized for future load forecasting is a Monte Carlo simulation using random variables 
for the highest daily average temperature that could be experienced in any given year and 
specific parameters used in historical load-versus-temperature models from the previous 
10 years. The three published load levels are assigned to the percentile ranks indicated 
below: 

o 50th percentile = Average Load Forecast 
o 90th percentile = Peak Design Forecast 
o 96th percentile = Extreme Peak Forecast 

The percentile ranks (not confidence or prediction intervals) corresponding to each 
forecast load level were chosen to roughly equate to a probability level. For example, the 
50th percentile was assigned to the Average Load Forecast such that there is equal chance 
every year that the actual load experienced will be above or below the Average Load 
Forecast. Similarly, there is a I-in-I 0 chance every year that the Peak Design Forecast 
could be exceeded and a l-in-25 chance every year that the Extreme Peak Forecast could 
be exceeded. Unitil does not utilize confidence intervals or prediction intervals in its load 
forecasting model. Note that only the Peak Design and Extreme Peak forecasts are used 
for planning electric system infrastructure improvements. 

Each step in the process is described in more detail below: 
Step 1: Develop Load-vs-Temperature Model 

Develop Load-vs-Temperature Models for Previous Year 
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Unitil Energy Systems, Inc. 
Docket No. DE 10-055 

Technical Session Data Requests 
TS-8 Response Attachment 1 

The load-versus-temperature model is developed by tabulating the actual daily peak loads 
(kW) and the respective daily average temperatures experienced for the time period of 
June-September. Weekends and holidays are ignored. The Excel Solver add-in is used 
during this process to optimize the constants used in Unitil's load-vs-temperature model 
such that the coefficient of determination is maximized. This maximizes the "best fit" of 
the model. 

From this data, a predicted load (Yp) is calculated using the Bolzmann sigmoid function 
for discrete daily average temperatures up to 100°F. In add ition, a standard deviation for 
each discrete temperature (Sind) is also calculated. A 90% prediction interval estimate for 
each discrete temperature is calculated from the predicted load ± the margin of error. The 
margin of error for each discrete temperature is represented by the product of the standard 
deviation at the respective temperature and the t-value of the distribution l

. The 
prediction interval is only used to illustrate the fit of the model as shown in the chart 
below and is not used to develop the actual load forecast. This chart shows the actual 
load and temperature experienced on non-holiday weekdays from June 1st - September 
30th 

, 2010. The solid magenta line indicates the discrete predicted loads for every 
temperature. The dashed yellow lines indicate the 90% prediction interval estimates 
which are plotted only to assist in visually examining the fit of the load-vs-temperature 
model and do not influence future load projections. 

I A t-distribution is used since the sample size is small and, therefore, the population standard deviation is 
unknown. 
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Unitil Energy Systems, Inc. 
Docket No. DE 10-055 

Technical Session Data Requests 
TS-8 Response Attachment I 

UES-Seacoast - 2010 Daily Peak Load VS. Temperature
 
Summer (June 1 - Sept. 30) • non-holiday weekdays only
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Compile Load-vs-Temperature Models for Previous Ten Years 
The model developed for the previous year is compiled with the models constructed for 
the prior 9-years. This establishes a 10-year historical load-versus-temperature model. 
The year-to-year incremental changes in the optimized constants used in these models are 
calculated and used as input data for the future load forecasting model. 

Step 2: Develop Load Forecast Model 
As previously indicated, Unitil' s load forecasting model utilizes a Monte Carlo 
simulation to calculate 5,000 random load projections for each future forecast year. The 
load projections are calculated using the same methodology used in the historicalload-vs
temperature models. However, the parameters of temperature and the model constants 
are randomized and weighted based on historical data. This randomization is described 
in detail below: 

•	 5,000 random daily average temperatures for each forecast year are generated within 
the range of actual highest daily temperatures experienced for the past 20 years and 
weighted based upon the actual frequency of occurrence. For example, if the highest 
daily average temperature of 84OF occurred 4 times in the past twenty years, the 
probability ofthe model generating a temperature of 84°F is 0.2. 
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Unitil Energy Systems, Inc. 
Docket No. DE 10-055 

Technical Session Data Requests 
TS-8 Response Attachment I 

•	 5,000 random model constants for each forecast year are generated based on the actual 
year-to-year incremental changes in the optimized constants observed in the 10-year 
historical load-versus-temperature model. The randomization of these constants is 
weighted such that more recent years have a greater influence as does the year of the 
all time system peak. The reasoning behind this weighting is to sensitize the model to 
recent changes in the system configuration, customer base, and evolving customer 
habits in electricity usage. 

The tables and charts below represent the most recent load forecasts for UES-Seacoast 
and UES-Capital for the years 2011-2021. 

D . F- eacoastT Year Summer orecas s tDES S en-	 eSl~n 

Projected Average Peak Extreme 
Summer Peak Load Design Load Peak Load 
Season (MW) (MW) (MW) 

2011 162.4 176.3 180.4 
2012 165.2 181.0 185.7 
2013 167.6 186.9 192.0 
2014 170.5 191.1 197.4 
2015 173.1 195.2 202.9 
2016 175.6 199.2 206.7 
2017 178.3 204.0 212.2 
2018 181.5 208.5 216.9 
2019 183.7 213.0 221.8 
2020 186.9 216.7 226.9 
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UES-Seacoast • Summer System Load
 
Historical Peaks and Design Forecast
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- apltaITen-y ear Summer DeSlfzn FDES C	 orecasts 
Projected Average Peak Extreme 
Summer Peak Load Design Load Peak Load 
Season (MW) (MW) (MW) 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 

126,8 
127.6 
128.5 
129.4 
130.4 
131.5 
132.2 
133.4 
134.4 
135.2 

135.2 
137.2 
139.1 
140.7 
142.5 
144.3 
145.5 
147.4 
149.2 
150.7 

138.5 
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148.8 
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156.3 -
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UES-Capital - Summer System Load 
Historical Peaks and Design Forecast 
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By inspection of the charts above, it is observed that the slope of the Extreme Peak and 
Peak Design forecasts are much steeper than the Average Load forecast. It has also been 
observed that the slope of the Average Peak Load forecast is not as steep as in previous 
years. The divergence of the slope of the Average Peak Load and the Peak Design Load 
is due to the probability distribution of the of the Monte Carlo simulation results. One 
explanation of this observed trend is that the system has experienced several years with 
out a new system peak and a slowing rate of growth. This is reflected in the temperature 
normalized curve plotted on these charts. In addition, the UES system load factor has 
been decreasing during this same time period. 
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Request 
What is PSNH's cost, NU's cost, Unitil's cost and the combined PSNH/NU/Unitil cost for 
Kingston substation? Please provide a copy of the final one-line diagram. Please also 
provide an updated step adjustment calculation in the form distributed at the technical 
conference. 

Response: 

Unitil, NU and PSNH held a meeting on October 4th to discuss the most recent revision 
to the PSNH Kingston Oneline. Unitil expressed at this meeting that it does not agree 
with the proposed design for the PSNH substation noting that it greatly duplicates the 
equipment located in the Unitil substation. The costs of this proposed design are shown 
below. Unitil and PSNH are still in discussion about this proposed design and Unitil has 
not approved this design 

Project Cost 
NU Transmission $12.0 million 
PSNH Distribution $ 7.10 million 

Unitil $ 3.95 million 
Total $23.05 million 

The NU Transmission portion includes costs for improvements to the 115kV system that 
are not directly related to the Kingston addition. This cost will be allocated at the 
transmission level either through LNS or RNS rates depending upon the ISO 
determination on PTF. 

The PSNH distribution costs are charged to Unitil through the Distribution Service 
Agreement as part of the NU OATT. The costs will be allocated to Unitil and PSNH 
based upon a load ratio share calculation. 

Reference TS-11 Response Attachment 1 for the draft one-line diagram PSNH 
presented at the meeting. 

Reference TS-11 Response Attachment 2 for an updated step adjustment calculation in 
the form distributed at the technical conference. 
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PROJECTED LARGE CAPITAL PROJECT STEP ADJUSTMENT
 

Proposed Funding 2012
 

(1) (2) 

LINE 

NO DESCRIPTION AMOUNT-
NET UTILITY PLANT 

KINGSTON SUBSTATION 

EAST KINSTON SUBSTATION 

TOTAL NET UTILITY PLANT 

$ 3,950,000 

1,362,200 

5,312,200 

2 LESS: ACCUMULATED DEFERRED INCOME TAXES 39,000 

3 RATE BASE 5,273,200 

4 PRE-TAX RATE OF RETURN 12.06% 

5 RETURN AND RELATED INCOME TAXES 635,948 

6 ANNUAL BOOK DEPRECIATION @4.06%DEPRECIATION RATE 215,675 

0 
0 
0 
~cr.) 
~ 

7 

8 

ANNUAL PROPERTY TA.XES @ 1.62% T.Ac.X RATE 

TOTAL STEP ADJUSTMENT REVENUE REQUIREMENT 

86,058 

937,681 
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Request 
Referencing Staff 4-61, state in the 2009 format the trimming cycles contained in Staff 
1-29. 

Response: 
Please see TS-13 Response Attachment 1. 
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Total in-service miles 
Scheduled pruning miles 
Reliability enhancement miles 
Mid-cycle trimming miles 
Unscheduled miles 

Total miles trimmed 
Annual expenditures 

Total in-service miles 
Scheduled pruning miles 
Reliability enhancement miles 
Mid-cycle trimming miles 
Unscheduled miles 
Total miles trimmed 
Annual expenditures 

VMP Proposal 

7 year cycle 1-phase, 4 year cycle 3-phase, and 7 year hazard tree 
4 kV I 13.8 kV I 34.5 kV I 

Totals 
1048.8 

194.5 
15.4 
21.2 
6.1 

237.2 
$2,643,800 

10 I 30 I 10 I 30 
300.80 I 158.69 I 57.6 I 138.0 

Q1..J. 43.0 L.. 39.71 8.2 ~4.5 

VMP Enhanced Proposal 

5 year cycle 1-phase & 3-phase, and 5 year hazard tree 
4 kV I 13.8 kV I 34.5 kV 

10 
273.3 
54.7 

30 I 10 I 30 I 10 I 30 
120.49 I 300.80 I 158.69 I 57.6 I 138.0 

24.1. 1 . 60.2 1 31.7 1.. 1.1.5 ..1.. 27.6 

Totals 
1048.8 
209.8 
14.3 
22.9 
5.7 

252.7 
$3,184,800 

o
o
o
 
\.~ 

~ 
':r 


