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Navigant Model Data
Case Data System Conditions

Case No. Utility
First Year 

Load Load Growth
Capacity 
Rating

1 WMECO 19.3 2.36% 20.7
2 WMECO 34.1 1.12% 35.4
3 FG&E 15.6 2.96% 16.0
4 FG&E 0.05 0.00% 0.0
5 NGRID 26.5 2.50% 28.0
6 NGRID 23.2 1.40% 19.1
7 NSTAR 2.1 1.00% 2.0
8 NSTAR 119.0 0.55% 121.6

CASE NUMBER
Year 1 2 3 4 5 6 7 8
2006 19.3 34.1 15.6 0.05 26.5 23.2 2.1 119.0
2007 19.8 34.5 16.1 0.05 27.2 23.5 2.1 123.0
2008 20.3 34.9 16.6 0.05 27.9 23.8 2.1 123.0
2009 20.8 35.3 17.1 0.05 28.6 24.2 2.1 124.0
2010 21.3 35.7 17.6 0.05 29.3 24.5 2.1 124.0
2011 21.8 36.1 18.1 0.05 30.0 24.9 2.2 125.0
2012 22.3 36.5 18.7 0.05 30.8 25.2 2.2 125.0
2013 22.8 36.9 19.2 0.05 31.5 25.6 2.2 125.0
2014 23.3 37.3 19.7 0.05 32.3 25.9 2.2 125.0
2015 23.8 37.7 20.2 0.05 33.1 26.3 2.2 125.0
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Navigant Model Assumptions

• Micro-turbines: 60 kW, 120 kW, 180 kW
• Gas Turbines: 1 MW & 5 MW
• Recips: 140 kW, 250 kW, 365 kW, 370 kW, 730 kW      

(2x365), 750 kW (3x250), 1100 kW & 5000 kW
• Generic Profiles for a Given SIC Code
• No Steam Generators
• Not More than One Generator
• Electric Load Following Model
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Sensitivity Analysis

System 
Size    
kW

Effective 
$/kWh

Effective 
$/MMBtu

Simple 
Payback

Electric 
Capacity 
Factor of 

DG (8760)

Thermal 
Capacity 
Factor of 

DG (8760)

Average 
kW

Price of 
Gas 

Multiplier

Price of 
Electric 

Generation 
Multiplier

Installed 
and O&M 

Cost 
Multiplier

250 0.128$     12.9$       4.31         96.4% 80.0% 250.00 1.000 1.000 1.000
0.198$     15.0$       2.11         96.4% 80.0% 250.00 1.200 1.700 1.000
0.227$     15.0$      1.69       96.4% 80.0% 250.00 1.200 2.000 1.000

750 0.128$     12.9$      8.26       96.4% 69.5% 750.00 1.000 1.000 1.000
0.148$     15.0$      6.48       96.4% 69.5% 750.00 1.200 1.200 1.000
0.198$     15.0$      3.00       96.4% 69.5% 750.00 1.200 1.700 1.000
0.227$     15.0$      2.27       96.4% 69.5% 750.00 1.200 2.000 1.000

1100 0.129$     12.8$       26.00       98.4% 73.0% 1100.00 1.000 1.000 1.000
0.198$     15.0$       4.10         98.4% 73.0% 1100.00 1.200 1.700 1.000
0.227$     15.0$       2.75         98.4% 73.0% 1100.00 1.200 2.000 1.000
0.227$     18.3$      3.61       98.4% 73.0% 1100.00 1.500 2.000 1.000

5000 0.128$     12.9$      26.00     72.8% 44.3% 3697.35 1.000 1.000 1.000
0.198$     15.0$      14.31     72.8% 44.3% 3697.35 1.200 1.700 1.000
0.227$     15.0$      5.26       72.8% 44.3% 3697.35 1.200 2.000 1.000
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Navigant – Penetration after 10 years

Penetration after 10 years
DG EE

Case No. Utility Load Growth Rating kW % kW % Location

1 WMECO 19.3 2.36% 20.7 170.3 0.22% 2009 0.72% (Circuit)
2 WMECO 34.1 1.12% 35.4 137.2 0.19% 999 1.35% (Substation)
3 FG&E 15.6 2.96% 16.0 430.9 2.69% 404 2.53% (Lunenburg)
4 FG&E 0.05 0.00% 0.0 0.0 0.00% 1 1.35% (Leominster)
5 NGRID 26.5 2.50% 28.0 818.6 1.64% 637 1.27% (Norwell)
6 NGRID 23.2 1.40% 19.1 656.0 1.09% 603 1.00% (Worcester)
7 NSTAR 2.1 1.00% 2.0 33.7 1.12% 58 1.93% (Woburn)
8 NSTAR 119.0 0.55% 121.6 2035.1 1.61% 3187 2.52% (Framingham)

System ConditionsCase Data

Comparison of Market Penetration Estimates
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NAC Results

RetScreen International

D-Gen Pro 

Chp3.lnk

SIC Peak kW Fuel MMBtu CHP kW Payback CHP Eff. CHP kW Payback CHP Eff. CHP kW Payback CHP Eff.
2821 3,210 419,496 850 3.0 yr 68% 1,625 10.0 yr 72%
7997 1,092 18,248 480 4.2 yr 63% 960 6.5 yr 61% 210 7.3 yr 54%
3322 2,479 23,794 1,640 17.2 yr 50%
2299 960 62,718 210 12.7 yr 69% 420 14.9 yr 68%
8062 1,500 70 3.2 yr 77% 140 4.0 yr 77%
2024 3,500 30,789 220 4.3 yr 66%
2098 782 21,464 75 24.0 yr 82%
9223 1,898 36,802 420 3.8 yr 75% 300 5.0 yr 72% 150 5.7 yr 76%
2099 718 13,392 150 2.8 yr 80% 75 3.8 yr 81% 225 6.0 yr 68%
2621 750 1.4 yr 77%
2671 899 184,894 350 3.3 yr 69% 420 5.7 yr 74% 500 12.1 yr 80%
2421 682 33,245 75 10.0 yr 77%

Existing Conusmption OPTION #3OPTION #1 OPTION #2
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Northeastern US CHP Installations
Peak 

Load for 
20053

CHP as 
% of the 

Peak 
MW Number MW Number MW
992 64 14.0%

38.3 50 0.5%
1,609 132 12.8%

74.4 96 0.6%
1,129 28 55.4%

18.6 11 0.9%
70 17 2.9%

16.2 10 0.7%
103 13 5.7%

18.7 10 1.0%
26 8 2.9%

6.4 10 0.7%
3,929 262 14.6%

Total 173 187 0.6%
7,157 290

123.2 208

Source:
1 - EEA Database, American Chemistry Council Database, CEERE Database
2 - ISO-NE Seasonal claimed Capability (SCC) report as of 12/10/2006
3 - ISO-NE Forecast Data 2006
Systems below 5 MW in capacity

33,746 579 26,885

NY

VT 1,155 87 923

RI 2,077 17 1811

NH 4,225 113 2412

ME 3,593 94 2037

7098

MA 14,660 178 12604

State
Installed CHP 

Capacity1
Total NEPOOL 

Installed Capability2

CT 8,037 90



Projections of MA DG Installations

• Over the next decade (by 2015), DG installations in MA 
could range from 400 MW (base or status quo case) up 
to 1,200 MW (for an accelerated policy case) 
– equivalent to 3% to 10% of summer peak load
– based on:

• studies in NY, NJ and CT (mostly gas CHP), and 
• extrapolation to MA

• This would be an average of 30 -120 MW per year
– may be understated, as electricity prices and spark spread are 

now higher than when NY, NJ, and CT studies done (2002-2004)
– by comparison, MA DOER reports annual energy efficiency 

impact of 48 MW in 2002
• Renewable energy installations would add to this DG.
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MA DG Potential: High Scenario 
(2004 draft analysis)
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Potential DG Penetration in MA
Range of Scenarios (for discussion, not citation)

10%3%up to 
1.6%

0.6%% of Load from 
DG

2.5%0.1%80%

40%15%% of circuits: 
20%

1,26038075DG MW 
(incremental*)

Accelerated 
Policy Case

(NY,NJ,CT)

Base Case 
From NY, 
NJ & CT

Navigant 
Economic 
Analysis

Current 
DG < 5 

MW
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Assumed New Penetration Rates

NSTAR Framingham
• Customer 1

– 1100 kW @ 100% 
vs. 250 kW @30%

• Customer 16
– 730 kW @ 100%    

vs. 250 kW @ 32%

• Customer 19
– 730 kW @ 100%   

vs. 250 kW @17%

NGRID Worcester
• Customer 3

– 375 kW @ 100%   
vs. 140 kW @16%

• Customer 5
– 375 kW @ 100%   

vs. 250 kW @33%

• Customer 11
– 375 kW @ 100%   

vs. 250 kW @25%



178

In the Status Quo Base Case customer resources could defer the 
distribution upgrade at the NSTAR Framingham opportunity for 9+ yrs.

• The proposed upgrade can be deferred for more than 9 years if DG and 
EE are considered.

• This conclusion is true, except if the cost of electricity is low.

‐3000
‐2000
‐1000

0
1000
2000
3000
4000
5000
6000

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

kW

EE
DG
Shortfall

DG and EE Installations in the Status Quo Scenario (Base Case)

‐4000

‐2000

0

2000

4000

6000

Installed Cost Electric Supply Gas Supply

kW

Low
Base Case
High

1 Parameter Sensitivity Analysis of Cumulative DG Installations in 2015
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Supply 
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3,6152,035647Base Case
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Appendix    Status Quo Results    NSTAR Framingham

Base case installed costs, units kW
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NSTAR Framingham – Increased CHP 
Adoption Rate

New Model - Increased CHP Adoption
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Navigant Status Quo Base Case at the NGRID 
Worcester Opportunity

(No Deferral Opportunity)

Navigant Model
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Illustration of Later Need Date (Role 1):
3-Year Potential Deferral (2012 – 2015)

New Capacity Deficit Date
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Later Need Date & Increased Adoption:
6-Year Potential Deferral (2012 – 2018)

New Capacity Deficit Date
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