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Who is Unitil?Who is Unitil?
• Public Utility 

Holding CompanyHolding Company
• Operating Areas

– Unitil Energy Systems
UES-C

Unitil Energy Systems 
(NH)
• Capital  - 29,600 cust.

S t 44 300 t• Seacoast – 44,300 cust.

– Fitchburg Gas &
Electric Light Company 

UES-S

g p y
– MA
• Electric  - 28,500 cust.
• Gas 15 000 cust FG&E• Gas  - 15,000 cust FG&E
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Load Duration CurvesLoad Duration Curves
UES Seacoast Load Duration Curve 

1997 vs 2007 (MW)
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Load Duration CurvesLoad Duration Curves
UES Seacoast Load Duration Curve 

1997 vs 2007 (Percent of System Peak)

90.0%

100.0%

1997

70.0%

80.0%

ak
 L

oa
d

1997
2007

50 0%

60.0%

Pe
rc

en
t o

f P
e

40.0%

50.0%

30.0%
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000

Hours



AB

Load Duration CurvesLoad Duration Curves
UES Seacoast Load Duration Curve 

1997 vs 2007 (Percent of System Peak)
Modified View

95.0%

100.0%

Top 100 Hours

1997 - 89% Top 200 Hours

85.0%

90.0%

ea
k 

Lo
ad

2007 - 84%
1997 - 85%
2007 - 77%

Top 300 Hours

1997 - 83%
2007 - 72%

Top 500 Hours

1997 - 80%
2007 - 68%

75.0%

80.0%

Pe
rc

en
t o

f P

65 0%

70.0%

1997
2007

65.0%
0 50 100 150 200 250 300 350 400 450 500

Hours



AB

Load FactorLoad Factor



AB

Load FactorLoad Factor
UES Seacoast 

Representative Load Factor Graph

65%

This trendline indicates that load 
factor is decreasing by 

approximatley 0.63% per year.  
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In other words…the system peak 
load is becoming more "peaky".

y = -0.0063x + 0.613
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Load Factor is an indicator of how steady an electrical 
load is over time:

45%

                             
Load Factor  =          Average Load (Consumption)      
                                      Peak Load (Demand)

                        =               Consumption (kWh)                  
                              (# Hours in Period) * (Peak Demand)

40%
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System Planning ImplicationsSystem Planning Implications
• Summer peaking load (air conditioning in NH)p g ( g )
• Electric systems must be built to meet the peak 

load
• System load > 90% of peak load on 47 hours of 

the year (0.5% of the year)
E i i t t itti idl t f th• Expensive investment sitting idle most of the 
year

• System peak load forecasted to increase• System peak load forecasted to increase 
resulting in a continued decrease in load factor

• What can be done??????
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Zero Demand GrowthZero Demand Growth
Unitil Energy Systems

Requirements for Zero Load Growth
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Zero Demand GrowthZero Demand Growth
UES Peak Day Load Curve

(Represented By 8/3/07)
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Zero Demand GrowthZero Demand Growth
UES Load Duration 

Estimated Hours and Load Over 2009 Projected Load
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Resources
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Ice Storage PilotIce Storage Pilot

Ice Make Condensing unit refrigerant = R410A
Nominal Specifications:
Energy Storage Capacity = 32 Ton-hours

Diagram property of ICE ENERGY ®

Evaporator Coil Size = 5 Tons
Peak Day Demand Reduction = 5 KW (95% peak demand reduction)
Full Ice Melt Load Shift = 32 KW-hours
Round-Trip Energy Efficiency = Neutral +/- 5%
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Wind PilotWind Pilot
Technical Specifications:

Model: Skystream 3.7
Rated Capacit 1 9 kW contin o s o tp t 2 6 kW peakRated Capacity: 1.9 kW continuous output, 2.6 kW peak
Weight: 170 lb (77 kg)
Rotor Diameter: 12 ft (3.72 m)
Rated Speed: 50 - 325 rpm
Maximum Tip Speed: 216.5 ft/s (66 m/s)
Voltage Output: 120-240 VAC 50-60 HzVoltage Output:  120 240 VAC 50 60 Hz
Cut-in Wind Speed: 8 mph (3.5 m/s)
Rated Wind Speed: 21 mph (9.4 m/s)
User Control: Wireless 2 way interface remote system
Survival Wind: Speed 140 mph (63 m/s)
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TOU Rates with Load ControlTOU Rates with Load Control

Typical TOU Rate Structure
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Other Pilot ProjectsOther Pilot Projects

• PV SystemsPV Systems
• Direct Load Control
• Landfill Generation• Landfill Generation
• Hotel Occupancy Thermostats

C t l AC R t fit P• Central AC Retrofit Program
• Window AC Trade-in Program
• Gas Cooling
• And several more…..
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QuestionsQuestions

Contact Information

Kevin Sprague P.E.
Unitil

Director of Engineeringg g
sprague@unitil.com


