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Figure 1: An Example of Geospatial Mapping for Boylston’s Electric System  
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Figure 3: Inventoried Poles by Year Installed 

Pole Age Distrubution

1920-1939
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1940-1959
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2000-2007
1%

Figure 2: Map of Total Inventoried 
Poles (Quantity 2,130) 
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Figure 4: Map of All the Transformers 
Inventoried (Quantity 400) 
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Figure 5: Inventoried Transformers by Year Installed 
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Figure 7: Main Feeders of Boylston's Electrical System Mapped by Size 

 

Figure 6 Overhead Primary Inventory 
Results (Quantity 41 miles) 
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Figure 10: Updated New Hook-Up Form 
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Figure 13: Proposed Feeder Redesign, Utilizing the 3rd Feeder 
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Component Amount 
Inventoried 

Estimated 
Total Amount 

Amount 
Remaining 

Poles 2130 2200 70 
Transformers 400 598 198 

Overhead Primary 
Lines 41 miles 45 miles 4 miles 

Street Lights 49 150 101 
Figure 14:  Component Inventory Progress 
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Figure 1: Today's Power System Structure (Alabama Power ) 
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2.1.1 Power System Infrastructure 
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Figure 2: Schematic of Power Infrastructure 
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Figure 3: Windings of a Distribution Transformer (Brain 2006) 
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Figure 4: Typical Electric Pole and its Components (Brain 2006) 
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Figure 5: American Standard Wire Gauges (Kurtz and Shoemaker 1992) 

�
0���������>����������
��2�����
��
����������������� 
�����������
��������������������
5�����>>F�

�!�5�@G"�����>G"/��0���>>F��!���
����������
���������� ��>G"��
�����
�����
���������2����������/��

0��
�����������
��������������������2���������������� 
����
������������5�.������
�
��.�����

�������D���������
��������������
���
���������������� ���/�����

2.2.4 Handholes 
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Figure 6: Distribution Handhole with Recommended Dimensions Shown.  

(a) Plain view; (b) elevation (Kurtz and Shoemaker 1992) 
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Figure 7: Example of a Fiberglass Handhole Sold by ��
����60������	� . (Electri-Glass ) 
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2.2.6 Fuses 
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Figure 8: One-line diagram of an elementary distribution system.  Over-current protective devices 
are shown as A (circuit breaker), B (fuse), C (circuit recloser), E, F, H and I.  Fault is shown as X.  

Device E should disconnect the branch line and permit the remainder of the system to operate. (Kurtz 
and Shoemaker 1992)�
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Figure 9: Consumer Connection to an Overhead Setup (National Grid 2005) 
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Figure 10: Consumer Connection for an Underground Setup (National Grid 2005) 
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2.2.8 Streetlights 
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2.3 History of Boylston Municipal Light 
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Population of Boylston
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Figure 11: Population Growth for Boylston�
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Peak Power Usage

0

1000

2000

3000

4000

5000

6000

7000

19
60

19
70

19
72

19
73

19
74

19
75

19
76

19
77

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

20
00

20
01

20
02

20
03

20
04

Year

D
em

an
d 

(K
W

)

 
Figure 12: The peak demand on Boylston’s municipally owned electric system has grown steadily 

since its creation in 1912 when demand was below 10 kilowatts. 
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Figure 13: The average cost of power has fluctuated over time, yet when adjusted for inflation the 
average cost per kilowatt in 2004 and 1970 is equal. 
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2.4.1 Management of Boylston Municipal Light 
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Figure 14:  Flowchart of the Management Process of Boylston 

 



 39 

0���������������������
���
����
���
� ���2��� ����� ��������
��������.������������.���2�

����
���/��0�����.����
�������
���2����������

���� 
���
�����������4����
����,��������!������/��

��4,!� ��
���
���.���2�����������22������
�����
��� �������
�������
���������������
���������

����
��������������
����
���
���
�����/��0����������� ���������.����
���������
2��������������
���
���

��������������
�.��������
� ���������������������(�� /��0��
�������
�.�������������.����
���
�

�:����
��:��������
���5�������
���
����
�
�����������
 ���������������(���.���#����/��

2.4.2 Current Forms 
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Figure 15: Existing Complaint Form 
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Figure 16: Existing Wiring Inspector Form 
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2.4.4 Public Electric Utility Societies 
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3 Methodology 
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3.1.2 Inventorying Transformers 
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3.1.3 Inventorying Streetlights 
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      Figure 20: Sample Streetlight Record 

 

3.1.4 Inventorying Handholes 
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3.1.5 Inventorying Fuses 
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3.1.6 Inventorying Switches 
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3.1.7 Inventorying Consumer Connections 
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3.1.8 Inventorying Lines 
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   Figure 21 Sample Line Record 
 

3.2 Estimating Costs for Infrastructure Upgrades 
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Figure 22: Unit Replacement Costs 

3.3 Designing a System for Information Upkeep 
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3.4 Demonstrating Additional Analytical Capabilitie s 
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Design feeder distribution 
to even loads

NO YES

 
Figure 23 System Capacity Analysis Flowchart 
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4 Results & Analysis 
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Figure 24: Example of Geospatial Inventorying for Boylston's Electrical System 
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4.1.1 Inventory of Poles in Boylston 
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         Figure 25 Pole Inventory Results 
 

Error!  
Figure 26: Poles Mapped by Year Installed 
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4.1.2 Inventory of Transformers in Boylston 
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Figure 27 Transformer Inventory Result 
�

 
Figure 28 Transformers Mapped by Year Installed 
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4.1.3 Inventory of Overhead Primary Lines in Boylst on 
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Figure 29 Overhead Primary Inventory Result 



 57 

4.2 Estimated Costs for Infrastructure Upgrades 
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Figure 30: The Oldest Poles Present in Boylston 
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4.2.2 Transformers to Upgrade 
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Figure 31 The Oldest Transformers Present in Boylston 
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4.2.3 Primary Lines to Upgrade 
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Figure 32: Main Feeders of Boylston's Electrical System Mapped by Size 
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4.3 System for Information Upkeep 
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4.3.1 Electronic Complaint Form 
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Figure 33: Updated Complaint Form 
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Figure 34: Updated New Hook-Up Form�

4.3.3 New Subdivision Development Process Update 
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Figure 35:  Current Feeder Design 
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Figure 36: Proposed Feeder Design 
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Component 
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Total Amount 
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Poles 2,130 2,200 70 
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Overhead Primary 

Lines 41 miles 45 miles 4 miles 
Street Lights 49 150 101 

Figure 37:  Inventory Completion 
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Figure 39: Poles and Transformers Recommended for Replacement 
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Figure 40: Mockup of the Future System 
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Appendix A: History of Boylston 
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Figure 41: Population Growth of Boylston 
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Immigrant Families Settling in Boylston
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Figure 42: Number of Immigrant Settling in Boylston 
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Boylston Town Budgets
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Figure 43: Trend of Boylston Town Budgets�
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Appendix B: Boylston Municipal Light Statistics 

Year Gross 
Revenue  Profit KW of 

Demand 
KWH 

Bought Customers  
Avg. 
Cost 
(KW) 

Avg. 
Cost 

Adjusted 

2004 2850902 68749 6169 30416531 2140 0.0991 0.1 
2003 2828718 64984 5836 29864586 2098 0.102 0.11 
2002 2823644 64417 5967 28973759 1763 0.105 0.11 
2001 2819530 19678 5860 27992115 1763 0.108 0.12 
2000 2658859 67277 5600 28131673 2113 0.105 0.12 
1997 2405593 75745 4760 24671276 2026 0.082 0.1 
1996 2274755 108160 4880 24166787 1998 0.0801 0.1 
1995 2158481 21122 4960 23392306 1972 0.085 0.11 
1994 2211775 60053 4560 24152895 1960 0.1087 0.14 
1993 2308890 84988 4600 25015175 1948 0.115 0.15 
1992 2361235 45703 4480 23589013 1661 0.116 0.16 
1991 2575655 144380 4640 24952225 1661 0.124 0.17 
1990 2569463 83657 4560 24449268 1650 0.0915 0.14 
1987 1973436 48933 4720 23316313 1706 0.076 0.13 
1986 1745304 38918 4640 22882574 1628 0.0577 0.1 
1985 1654353 98812 4400 22139686 1611 0.068 0.12 
1984 1719679 51608 4160 21633846 1574 0.092 0.17 
1983 1454865 13541 4160 20969609 1503   
1982 1240084 33209 4320 20835895 1406 0.073 0.15 
1981 1240084 65460 4040 20517098 1406 0.069 0.15 
1980 1136511 21596 3760 19614900 1386   
1977 691851 22589 3840 17430000 1687 0.0577 0.19 
1976 645197 61193 3600 16859843 1322 0.0281 0.1 
1975 617505 47348 3320 15693308 1275 0.026 0.1 
1974 538741 29820 3080 15080031 1624 0.025 0.1 
1973 404169 45616 3137 14742000 1126 0.0166 0.07 
1972 370029 42289 3186 19113500 1071 0.0141 0.06 
1970 239744 14710 2803 11430000 988   
1960 108360 1252 966 4110000 796 0.01553 0.1 
1950 56364 5464       <400 1287200    
1944 21790 2667  644500    
1930 10658 1503  205100    
1920 4702 790      
1914 1124 390      
1913 10076 -494      

All statistics retrieved from assorted Municipal Light Department Reports located in Boylston 
Annual Reports from 1912 to 2005.  
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Appendix C: Street Abbreviations 
Street Name Street Code 
Abbey Road ABBEY_RD 
Adams Street ADAM_ST 
Barney Road BARNEY_RD 
Bay Path Drive BAYPAT_DR 
Belair Street BELAIR_ST 
Birchwood Drive BIRCHW_DR 
Birdland Drive BIRDLA_DR 
Boulder Way BOLDER_WY 
Boylston Road BOYLST_RD 
Brooke Road BROOKE_RD 
Brookside Avenue BROOKS_AV 
Butler Road BUTLER_RD 
Carol Drive CAROL_DR 
Castaldi Drive CASTAL_DR 
Central Street CENTRA_ST 
Church Street CHURCH_ST 
Clark Street CLARK_ST 
Clearview Avenue CLEARV_AV 
Coderre Street CODERR_ST 
Columbus Road COLUMB_RD 
Cook Street COOK_ST 
Cross Street CROSS_ST 
Cutler Road CUTLER_RD 
Cynthia Drive CYTHIA_DR 
Dewey Avenue DEWEY_AV 
Diamond Hill Avenue DIAHIL_RD 
Duffy Road DUFFY_RD 
East Temple Street ETEMPL_ST 
Edgebrook Drive EDGEBR_DR 
Edgewood Street EDGEWO_ST 
Elmwood Place ELMWOO_PL 
Ethan Allen Drive ETHALL_DR 
Fariacre Drive FAIRAC_DR 
Flagg Street FLAGG_ST 
Fox Tail Way FOXTAI_WY 
French Drive FRENCH_DR 
Glazier Street GLAZIE_ST 
Green Street GREEN_ST 
Greenwood Street GREENW_ST 
Gulf Street GULF_ST 
Hall Pond Road HALPON_RD 
Harrington Circle HARRIN_CR 
Heritage Lane HERITA_LN 
Heywood Street HEYWOO_ST 
Highland Street HIGHLA_ST 
Hillside Avenue HILLSI_AV 
Hobson Avenue HOBSON_AV 
Intervale Street INTERV_ST 
Juniper Hill Road JUNHIL_RD 
Kendall Place KENDAL_PL 
Kendall Road KENDAL_RD 
Knob Cone Drive KNOCON_DR 
Larkin Road LARKIN_RD 
Ledgewood Drive LEDGEW_DR 

Linden Street LINDEN_ST 
Longfellow Way LONGFE_WY 
Longleaf Road LONLEA_RD 
Madera Court MADERA_CT 
Madison Avenue MADISO_AV 
Main Street MAIN_ST 
Main Street Circle MAISTE_CR 
Maple Way MAPLE_WY 
Maryanne Drive MARANN_DR 
Melrose Street MELROS_ST 
Midland Road MIDLAN_RD 
Mile Hill Road MILHIL_RD 
Miles Avenue MILES_AV 
Mill Road MILL_RD 
Mill Road Circle MILROA_CR 
Morningdale Avenue MORNIN_AV 
Nicholas Avenue NICHOL_AV 
Oakdale Street OAKDAL_ST 
Oak Hill Lane OAKHIL_LN 
Old Orchard Circle OLDORC_CR 
Oregon Avenue OREGON_AV 
Orient Street ORIENT_ST 
Paul Ware Drive PLWARE_DR 
Paul X Tivnan Drive PAUXTI_DR 
Pendell Circle PENDAL_CR 
Pine street PINE_ST 
Pleasant Lane PLEASA_LN 
Poe Avenue POE_AV 
Reservoir Street RESERV_ST 
Rocky Pond Road ROCPON_RD 
Roseberry Drive ROSEBE_DR 
Sanatorium Road SANATO_RD 
Scar Hill Road SCAHIL_RD 
School Street SCHOOL_ST 
Sewall Street SEWALL_ST 
Shrewsbury Street SHREWS_ST 
Smallwood Circle SMALLW_CR 
Smith Road SMITH_RD 
Stark Terrace STARK_TE 
Stiles Road STILES_RD 
Stockton Street STOCHT_ST 
Strawberry Lane STRAWN_LN 
Sylvan Lane SYLVAN_LN 
Temple Street TEMPLE_ST 
Tower Hill Road TOWHIL_RD 
Twin Springs Drive TWISPR_DR 
Underwood Avenue UNDERW_AV 
Upland Road UPLAND_RD 
Warren Street WARREN_ST 
West Boylston Street WESBOY_ST 
West Temple Street WTEMPL_ST 
Willow Road WILLOW_RD 
Willard Andrews Road WILAND_RD 
Woodland Drive WOODLA_DR 

 

  


