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Disclaimers 
Although ISO New England (ISO) believes it has accurately portrayed and correctly configured 
the data contained within the Scenario Analysis spreadsheets, it makes no representation or 
warranty about the accuracy, reliability, or completeness of these data, the source data used, or 
the information contained in this guide. The ISO cannot be held responsible for any errors and 
omissions inherent in these spreadsheets. All users of these data agree that the ISO is not liable 
for the third-party use of or reliance on these data, for any data errors contained herein, or 
omissions from this guide. 
 
The findings discussed herein depend on the assumptions identified in New England Electricity 
Scenario Analysis report and more thoroughly described in the April 30, 2007, Final Modeling 
Assumptions (available online at http://www.iso-
ne.com/committees/comm_wkgrps/othr/sas/mtrls/apr302007/assumptions.pdf). There are no 
assurances that any of the specific assumptions made during the Scenario Analysis process about 
a particular resource or location will actually be encountered.  
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Section 1  
Introduction 
This user’s guide provides basic instructions on how to use several Microsoft Excel® 
spreadsheets to extract either the data that were input into the Scenario Analysis simulations or 
the results that flowed out of these simulations.1 ISO New England (ISO) is providing these 
spreadsheets to regional stakeholders to facilitate their review of the results of the Scenario 
Analysis and allow stakeholders to manipulate the results, develop hypothesizes, and extrapolate 
to obtain their own results. Data tables and several types of graphic displays have been created to 
make the information presented clear and understandable.  
 
The ISO expects that stakeholders who use these data and spreadsheets are familiar with the 
Scenario Analysis project and the use of Microsoft Excel®. These spreadsheets use macros to 
facilitate the extraction, formatting, and display of the data. 

1.1 Available Spreadsheets 

Seven different spreadsheets are presented for the following data elements: 

• Hourly load, intermittent resource, or “negawatt” profiles for the various resource 
technologies 

• Electric energy generated by fuel category 

• Hourly emissions of nitrogen oxides (NOX) by fuel category 

• Marginal electric energy prices 

• Simulation metrics and scenario technology operational statistics 

• Template for new resource  costs and revenues  

• Template for conceptual New England electricity rates 

Users should note that these spreadsheets are contained in relatively large files (ranging from less 
than 1 megabyte to 66 megabytes). 

1.2 Case Identification and Data Display 

Each of the 53 cases of the Scenario Analysis—for the common assumptions and the 
sensitivities—have been assigned a “Case ID” number, which is used in the spreadsheets to 
display the associated data and graphics. The “hourly load, resource, or negawatt” spreadsheet 
uses different identification numbers. The templates for new resource costs and revenues and for 
the conceptual electricity rate sensitivity spreadsheet do not reference specific scenarios and 
sensitivities. Selecting and displaying data for this spreadsheet is explained in Section 8. 
 

                                                      
1Additional information about the Scenario Analysis is available online at http://www.iso-
ne.com/committees/comm_wkgrps/othr/sas/index.html. 
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To select a case and display the requested results, most of the spreadsheets use an indexing 
mechanism to select data. As shown in Figure 1-1, the value that appears to the right of 
“Case ID =>” is a case number index value. To update the Case ID number, a user can either type 
a new value into this field or click on the blue buttons. The “Decrement” button will decrease the 
Case ID by one value, while the “Increment” button will increase the “Case ID” by one value. 
The name of the data element selected will be displayed in the two cells below the Case ID label. 
 

 
Figure 1-1: Example of the indexing 
mechanism. 

 

1.3 Spreadsheet Tabs 

Once a spreadsheet is opened, a number of tabs for different worksheets can be seen and 
accessed. These tabs have various data associated with them. The most important tabs for 
spreadsheet users are as follows: 
 

• The “Read Me” tab provides access to this documentation. 
• The “Welcome” tab provides access to the macros that control the data to be selected and 

displayed.  
• The “Selected Data” tab contains the selected data that are displayed on the graphs. 

 
The graphic displays are available under additional (appropriately labeled) tabs for each 
spreadsheet. Other tabs include the raw, unformatted data that can be manipulated using the user 
interface. The ISO did not document how to use the data on this and the other additional tabs 
because the user interface is designed to facilitate viewing of these data. 

The templates for viewing and generating new resource cost and revenue data and conceptual 
electricity rates include the Read Me and Welcome tabs, but not Selected Data tabs. 
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Section 2  
Hourly Load, Intermittent Resource, and 
“Negawatt” Profiles 
2.1 Spreadsheet Name 

Load_Shapes_Hour.xls (The size of this spreadsheet is approximately 8 megabytes.) 

2.2 Purpose 

This spreadsheet can be used to extract and display numerous hourly load or resource profiles that 
were used in the Scenario Analysis simulations. Each profile consists of 8,760 hourly values 
representing each hour of the year. The profiles include New England’s hourly loads (in 
megawatts, MW) for all of New England. This spreadsheet also includes various load modifiers 
to represent intermittent resources, for example, hydro, wind, demand-response (DR), and 
energy-efficiency (EE) resources, that are not dispatched in the same manner as fully dispatchable 
generating resources. The values for the later two resources (DR and EE) are considered to be 
“negawatts,” which represent load reduction. 
 
Energy profiles can be extracted for intermittent resources, which represent the profiles used in 
the modeling for the common assumptions cases. Because an increased amount of scenario 
technology capacity was assumed for the retirement sensitivity case, this case shows more 
capacity producing more energy, which thus requires different profiles. Alternatively, separate 
profiles are needed for the sensitivity cases where energy efficiency and demand response 
decrease the amount of installed scenario technology capacity, therefore energy production.  
 
The types of hourly data profiles that can be obtained are listed in Table 2-1. Several graphic 
displays of these data can be generated (see Section 2.5). The underlying data also can be 
accessed for further manipulation.  
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Table 2-1 
Data Profiles Contained in the Scenario Analysis Spreadsheet 

Profile 
Common 

Assumption 
Profile 

Available? 

With More 
EE/DR 

With 
Retirements 

Other 
Load Shapes 

New England load profile 
(common to all cases) 

Yes    

Hydro imports resource profile Yes Yes Yes Imports of 23 TWh

Energy efficiency (Scenario #2) 
“negawatt” profile 

Yes (a) Yes Double EE 

Demand response (Scenario #2) 
“negawatt” profile 

Yes (a) Yes Double DR 

Onshore wind resource profile Yes Yes Yes  

Offshore wind resource profile Yes Yes Yes  

Photovoltaic (PV) resource profile Yes Yes Yes  

(a) Same as common-assumption profile 

2.3 Spreadsheet Tabs 

For hourly New England loads, hourly energy production from intermittent resources, and load 
reducing “negawatts,” the Welcome tab provides access to the raw hourly data for each profile. 
The Graph Annual tab contains the graph for the selected profile for the entire year, and the 
Graph Summer tab contains the graph for the selected profile for the two summer months only. 
The Graph Peak Day tab contains the graph for the selected profile for the peak day only. The 
Selected Data tab contains the selected data that are displayed on the graphs. 

2.4 Macro Interface 

Each hourly profile has an identification number (Case ID; for this spreadsheet, a Load Shape 
ID). The different profiles can be selected by changing the Case ID value in cell H12 of the 
Welcome tab. This is shown in Figure 2-1 to the right of the Case ID arrow. By clicking on the 
Increment or Decrement buttons, the Case ID will increase or decrease appropriately.  
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Figure 2-1: Portion of “Welcome” tab showing 
data-selection options. 
Note: Case ID (Load Shape ID) #1 is selected, the “New England 
Load, All NE.” 

 
The Case IDs are listed in column C of the Welcome tab, labeled “Load Shape ID.” These IDs 
are shown in Table 2-2 for each profile. 
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Table 2-2 
Load Shape ID for Load and Resource Profiles 

Load 
Shape 

ID Load/Scenario/Sensitivity Technology Comment 

1 New England load All NE Common to all cases 

2 Hydro imports Hydro imports Hourly MW provided 

3 Hydro imports with retirements Hydro imports Hourly MW provided 

4 Hydro imports with EE/DR Hydro imports Hourly MW provided 

5 Hydro imports with less energy Hydro imports Hourly MW provided 

6 EE/DR (Scenario #2) Energy efficiency “Negawatt” resource profile 

7 EE/DR (Scenario #2) Demand response “Negawatt” resource profile 

8 EE/DR (Scenario #2 with retirements) Energy efficiency “Negawatt” resource profile 

9 EE/DR (Scenario #2 with retirements) Demand response “Negawatt” resource profile 

10 Double demand response Energy efficiency “Negawatt” resource profile 

11 Double efficiency Demand response “Negawatt” resource profile 

12 Renewables Onshore Wind Hourly MW provided 

13 Renewables with EE/DR Onshore Wind Hourly MW provided 

14 Renewables with retirements Onshore Wind Hourly MW provided 

15 Renewables Offshore Wind Hourly MW provided 

16 Renewables with EE/DR Offshore Wind Hourly MW provided 

17 Renewables with retirements Offshore Wind Hourly MW provided 

18 Renewables PV Hourly MW provided 

19 Renewables with EE/DR PV Hourly MW provided 

20 Renewables with retirements PV Hourly MW provided 

 

2.5 Sample Graphs 

As the user selects each Case ID, the spreadsheet automatically generates three preprogrammed 
graphs of the data, which can be accessed within other spreadsheet tabs. The following figures 
show the available types of graphs for this spreadsheet. The first graph, as shown in Figure 2-2, is 
an annual overview of the hourly load profiles, which is available at the Graph Annual tab. 
Because of the large amount of data on the graph, only a broad overview of the annual profile can 
be seen and very little detail can be discerned. 
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Annual Chronological Profile Shape
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Figure 2-2: Sample chronological graph of hourly loads for entire 
year.  

 
To compensate for the limitation on visible detail of the annual graph and more clearly depict the 
daily profiles, a shorter two-month period is used. Figure 2-3 shows the two-month summer-peak 
load period for July and August to facilitate the examination of a more critical period. This graph 
is available under the Graph Summer tab. 
 

Chronological July / August Summer Period
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Figure 2-3: Sample chronological graph of hourly loads for the 
summer months, July and August. 

 
To allow an even more detailed view of the load shape or load-shape modifier on the peak day, a 
single 24-hour period can be graphed, as shown in Figure 2-4 and available under the Graph Peak 
Day tab. For this spreadsheet, the peak day has been set to the Julian Day 186, which is the day 
with the highest peak load in the annual New England load profile used in the Scenario Analysis.  
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Peak Day (Julian Day 186) Profile 
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Figure 2-4: Sample chronological graph of hourly loads for the peak 
day (Julian Day 186). 

 

2.6 Underlying Data 

The underlying data for each graph can be viewed within the Selected Data tab. An example of 
the data within this tab is shown in Figure 2-5. The data in column D, “Peak Load Data,” are the 
24 hourly values for the peak day. The data in column J, labeled “All NE, All Areas” for the 
selected data, are the profiles’ hourly values starting on January 1 at 1:00 a.m. and continuing 
down the column for 8,760 values until reaching the December 31 midnight value. The 
spreadsheet user can manually copy these data into a different spreadsheet for further analysis. 
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Figure 2-5: “Selected_Data” sample tab—chronological graph of hourly 
loads for the peak day (Julian Day 186) (MW). 

 
The values shown on the Selected Data tab are extracted from data contained on another 
worksheet tab, “Profiles.” An example of the Profiles tab is shown in Figure 2-6. These data 
consist of all 8,760 hours values (in rows), and each of the profiles are ordered across the top (in 
consecutive columns). The ISO did not document how to use the data on this tab because the user 
interface is designed to facilitate viewing of these data.  

 

 
Figure 2-6: Hourly chronological values for the profiles used in the 
Scenario Analysis (MW). 
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Section 3  
Energy Generated by Fuel Categories  
3.1 Spreadsheet Name 

FuelHour.xls (The size of this spreadsheet is approximately 66 megabytes.) 

3.2 Purpose 

This spreadsheet documents the amount of electric energy generated by resources from broad fuel 
categories across all hours of the year. The data for all of the scenarios and related sensitivities 
can be selected by specifying the case according to a numerical code shown in Table 3-1. Once 
the data are displayed, the underlying selected data can be accessed for further manipulation. 
 

Table 3-1 
Case ID Used to Select Specific Scenarios and Sensitivity Cases 

A B C D E F G H I J K

Scenarios —
incremental 8,000 MW
All cases have the same 
2,600 MW of resources 
reflecting proposals in the 
ISO queue as of 9/30/06.

 Common 
Assumptions

Low Gas/Oil 
Fuel Prices 

High Gas/Oil 
Fuel Prices

Replace 3,500 MW of 
the Scenario 

Technology with 
1,750 MW of Energy 
Efficiency (EE) and 

1,750 MW of 
Demand 

Response (DR)

Replace 
2,700 MW of 

DR with 
2,700 MW of EE 

Replace 
2,700 MW of EE 
with 2,700 MW 

of DR  

Retire 
3,500 MW and 
Replace with 

Scenario 
Technology

Low Carbon− 
Allowance 

Prices 

High Carbon− 
Allowance 

Prices 

For Coal with 
Carbon 

Sequestration

Decreased 
Imports of 

Low−Emission 
Resources 
(−7 TWh)

1

Queue Mix — 
combination of currently 
proposed resources; 
5,400 MW blend reflecting 
the fuel mix exhibited 
recently by the market

1 15 8 22 29 43 36

2

Demand-side resources 
— an additional 
2,700 MW of DR and 
2,700 MW of EE

2 16 9 23 52 51 30 44 37

3
Nuclear — 5,400 MW 3 17 10 24 31 45 38

4

Advanced technology 
coal (IGCC) — 5,400 MW 
without carbon 
sequestration

4 18 11 25 32 46 39 53
5

Natural gas (combined 
cycle) — 5,400 MW 5 19 12 26 33 47 40

6

Renewables — 
5,400 MW, including a 
combo of on− and 
offshore wind, hydro, 
biomass, landfill gas, 
combined heat and 
power, fuel cells, 
photovoltaics; 1/8 each

6 20 13 27 34 48 41

7

Increased imports of 
hydro and other 
low−emission 
resources — 30 TWh of 
imports

7 21 14 28 35 49 42 50
 

 

3.3 Spreadsheet Tabs 

For this spreadsheet, the Read Me tab provides access to this documentation. The Welcome tab 
provides access to the macros that control the data to be extracted on the electric energy generated 
by various fuels. The Selected Data tab contains the raw data that will be displayed on the graphs 
identified below (Section 3.5) and accessible from the following tabs: 
. 

• The Graph Duration tab contains the duration curve graph for the annual electric energy 
production by fuel category. 
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• The Graph Summer tab contains the graph for the chronological electric energy 
production by fuel category for July and August. 

• The Graph Peak Day tab contains the graph for the electric energy production by fuel 
category for the peak day only. 

3.4 Macro Interface 

The user can select different profiles by changing the value in cell H12 of the Welcome tab. This 
is shown in Figure 3-1 to the right of the Case ID arrow. When the Increment or Decrement 
button is clicked, the duration curve for the annual electric energy production by fuel category is 
reset to zero and can be recreated by clicking on the “Create Annual Duration Curve” button, 
shown at the bottom of the yellow box. 

 

 
Figure 3-1: Portion of “Welcome” tab showing data-selection options. 

3.5 Sample Graphs 

The first of the three preprogrammed graphs for this spreadsheet, as shown in Figure 3-2 and 
available within the Graph Duration tab, is the duration curve for the electric energy produced 
annually by fuel category.  
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Annual Energy Production Duration Curves
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Figure 3-2: Sample duration curve of the electric energy 
produced by fuel category from hourly simulation results for the 
entire year. 

 
To investigate the daily profiles, a shorter two-month period is used, which is available at the 
Graph Summer tab. Figure 3-3 shows the chronological energy production by fuel category for 
the two-month summer-peak load period for July and August to more easily examine a critical 
period for each profile.  
 

 
Chronological Energy Production by Fuel Category
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Figure 3-3: Sample chronological graph of hourly loads for the 
summer months, July and August. 
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To allow an even more detailed understanding of the electric energy production by fuel category 
for the peak-load day, a graph focusing on this day can be developed for each profile, as shown in 
Figure 3-4. This graph is available at the Graph Peak Day tab. For the Scenario Analysis, this day 
has been set to the Julian Day 186, which is the day with the highest peak load in the annual New 
England load profile. 

 
Peak Day Energy Production Profile By Fuel Category

EE / DR Case - All Demand Response

0

5

10

15

20

25

30

35

40

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hours (Chronological for Peak Day)

G
W

h 
pe

r h
ou

r

0

0.2

0.4

0.6

0.8

1

1.2

Old Peakers
Residual Oil
New Gas Peakers
Gas
EE / DR
Renewables
Coal
Nuclear
Load Shape

 
Figure 3-4: Sample chronological graph of hourly loads for the peak 
day (Julian Day 186). 

3.6 Underlying Data 

The underlying data for each graph can be seen on the Selected Data tab. Examples of the data 
within this tab are shown in Figure 3-5 and Figure 3-6. The data in columns D through K (on 
Figure 3-5) are the 24 hourly values for the peak day. The data in columns Q through X (on 
Figure 3-6) are the hourly values starting on January 1 at 1:00 a.m. and continuing down the 
columns for 8,760 values until reaching the December 31 midnight value. Spreadsheet users can 
manually copy these data into a different spreadsheet for further analysis. 
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Figure 3-5: “Selected Data” tab showing hourly electric energy production 
by fuel category for the peak day (GWh per hour). 

 
 

 
Figure 3-6: “Selected Data” tab showing hourly electric energy produced 
by fuel category for the entire year (GWh per hour). 

 
The values shown on in these tables are extracted from data contained on other worksheet tabs for 
each of the following fuel categories: 
 

• Nuclear (GWh) 
• Coal (GWh) 
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• Gas (without the ‘new’ peakers) (GWh) 
• Gas (only the ‘new’ peakers) (GWh) 
• Residual oil (GWh) 
• Energy efficiency and demand response (MW) 
• Renewables (GWh) 
• Distillate oil (GWh) 

 
An example of the Renewables tab is shown in Figure 3-7. Theses data consist of all 8,760 hourly 
values (in rows), and each of the scenario and sensitivities are ordered across the top (in 
consecutive columns). The ISO did not document how to use the data on this and the other 
additional tabs because the user interface is designed to facilitate viewing of this data.  

 

 
Figure 3-7: Hourly data values for aggregate renewables for all scenarios and sensitivity 
cases (GWh per hour). 

 

Scenario Analysis User’s Guide 19 ISO New England Inc. 
First Draft          6/8/2007 



DRAFT Documentation for Scenario Analysis Data Spreadsheets 

Section 4  
NOX Produced by Fuel Categories  
4.1 Spreadsheet Name 

NOXFuelHour.xls (The size of this spreadsheet is approximately 50 Megabytes) 

4.2 Purpose 

This spreadsheet documents the amount of electric energy generated by resources from broad fuel 
categories across all hours of the year. The data for all of the scenarios and related sensitivities 
can be selected by specifying the case according to a numerical code from Table 4-1. Once the 
data are displayed, the underlying selected data can be accessed for further manipulation. 
 

Table 4-1 
Case ID Numbers Used to Select Specific Scenario and Sensitivity Cases 

A B C D E F G H I J K

Scenarios —
incremental 8,000 MW
All cases have the same 
2,600 MW of resources 
reflecting proposals in the 
ISO queue as of 9/30/06.

 Common 
Assumptions

Low Gas/Oil 
Fuel Prices 

High Gas/Oil 
Fuel Prices

Replace 3,500 MW of 
the Scenario 

Technology with 
1,750 MW of Energy 
Efficiency (EE) and 

1,750 MW of 
Demand 

Response (DR)

Replace 
2,700 MW of 

DR with 
2,700 MW of EE 

Replace 
2,700 MW of EE 
with 2,700 MW 

of DR  

Retire 
3,500 MW and 
Replace with 

Scenario 
Technology

Low Carbon− 
Allowance 

Prices 

High Carbon− 
Allowance 

Prices 

For Coal with 
Carbon 

Sequestration

Decreased 
Imports of 

Low−Emission 
Resources 
(−7 TWh)

1

Queue Mix — 
combination of currently 
proposed resources; 
5,400 MW blend reflecting 
the fuel mix exhibited 
recently by the market

1 15 8 22 29 43 36

2

Demand-side resources 
— an additional 
2,700 MW of DR and 
2,700 MW of EE

2 16 9 23 52 51 30 44 37

3
Nuclear — 5,400 MW 3 17 10 24 31 45 38

4

Advanced technology 
coal (IGCC) — 5,400 MW 
without carbon 
sequestration

4 18 11 25 32 46 39 53
5

Natural gas (combined 
cycle) — 5,400 MW 5 19 12 26 33 47 40

6

Renewables — 
5,400 MW, including a 
combo of on− and 
offshore wind, hydro, 
biomass, landfill gas, 
combined heat and 
power, fuel cells, 
photovoltaics; 1/8 each

6 20 13 27 34 48 41

7

Increased imports of 
hydro and other 
low−emission 
resources — 30 TWh of 
imports

7 21 14 28 35 49 42 50
 

 

4.3 Spreadsheet Tabs 

Once the spreadsheet is opened, a number of tabs associated with various data can be seen. The 
most important tabs are identified below: 
 

• The Read Me tab provides access to this documentation. 
• The Welcome tab provides access to the macros that control the data to be selected and 

displayed.  
• The Selected Data tab contains the data that has been selected to be displayed on the 

graphs. 
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• The Graph Duration tab contains the graph for the annual NOX emissions by fuel 
category duration curve. 

• The Graph Summer tab contains the graph for the chronological NOX emissions by fuel 
category for the two summer months of July and August. 

• The Graph Peak Day tab contains the graph for the NOX emissions by fuel category for 
the peak day only. 

 
The other tabs include the raw, unformatted data that will be extracted using the user interface. 
The ISO did not document how to use the data on this and the other additional tabs because the 
user interface is designed to facilitate viewing of these data. 

4.4 Macro Interface 

Different profiles can be selected by changing the value in cell H12 of the Welcome tab. This is 
shown in Figure 4-1 to the right of the Case ID arrow. By clicking on the Increment or Decrement 
buttons, the Case ID will increase or decrease appropriately. When the Increment or Decrement 
button is clicked, the duration curve for the annual NOx emissions production by fuel category is 
reset to zero and can be recreated by clicking on the Create Annual Duration Curve button shown 
at the bottom of the yellow box in the figure. 
 

 

 
Figure 4-1: Portion of “Welcome” tab showing data-
selection options. 

 

4.5 Sample Graphs 

Three preprogrammed formats for presenting these data are shown on the following graphs. The 
first graph, as shown in Figure 4-2, is the annual duration curve for the NOX emissions produced 
by fuel category.  
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Figure 4-2: Sample duration curve for NOX emissions produced by 
fuel category from hourly simulation results for the entire year. 

 
Because an annual duration curve does not provide any chronological information, a two month 
period was selected to depict the daily cycles. Figure 4-3 shows the chronological NOX emissions 
by fuel category for the two-month summer-peak load period for July and August.   
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Figure 4-3: Sample chronological graph of hourly NOX emissions 
produced during the summer months, July and August. 

 
To allow an even more detailed understanding of the NOX emission production by fuel category 
for the peak-load day, a graph focusing on this day can be developed (see Figure 4-4). For this 
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spreadsheet, the peak day has been automatically determined and the appropriate data selected. 
For the Scenario Analysis, this day is Julian Day 186. 
 

 
Peak NOx Day Emissions by Fuel Category
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Figure 4-4: Sample chronological graph of NOX emissions produced 
on the peak day (Julian Day 186). 

 

4.6 Selected Data 

The selected data for each graph can be seen on the Selected Data tab. Examples of the data 
within this tab are shown in Figure 4-5 and Figure 4-6. The data in columns D through K are the 
24 hourly values for the peak day. The data in columns Q through X are the hourly values starting 
on January 1 at 1:00 a.m. and continuing down the columns for 8,760 values until reaching the 
December 31 midnight value. Figure 4-7 shows the data sorted in descending order by the sum of 
the hourly NOX emissions. This is the source of the data used in the annual duration graphs. 
Spreadsheet users can manually copy these data into a different spreadsheet for further analysis.  
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Figure 4-5: “Selected Data” tab showing hourly NOX emissions produced 
by fuel category for the peak day (tons per hour). 

 
 

 
Figure 4-6: “Selected Data” tab showing hourly NOX emissions produced 
by each fuel category for the entire year (tons per hour). 
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Figure 4-7: “Selected Data” tab showing sorted hourly NOX emissions 
produced by each fuel category for the entire year (tons per hour). 

 

4.7 Underlying Data  

The values shown on in these tables are extracted from data contained on other worksheet tabs for 
each of the fuel categories: 
 

• Nuclear (tons) 
• Coal (tons) 
• Gas (without the ‘new’ peakers) (tons) 
• Gas (only the ‘new’ peakers) (tons) 
• Residual oil (tons) 
• Energy efficiency/demand response (Since EE and DR do not emit NOX, there is no tab 

for EE/DR.)  
• Renewables (tons) 
• Distillate oil (tons) 

 
An example of the Renewables tab is shown in Figure 4-8. These data consist of all 8,760 hourly 
values (in rows), and each of the scenario and sensitivities are ordered across the top (in 
consecutive columns). The ISO did not document how to use the data on this and the other 
additional tabs because the user interface is designed to facilitate viewing of these data.  
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Figure 4-8: Hourly data values for aggregate renewables for all scenarios and sensitivity 
cases (tons per hour). 
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Section 5  
Hourly Average Cost  
5.1 Spreadsheet Name 

MarginalCostHour.xls (The size of this spreadsheet is approximately 6 megabytes.) 

5.2 Purpose 

This spreadsheet documents the hourly average cost of electric energy generated or consumed in 
each of the scenarios for all hours across the year. The data for all of the scenarios and related 
sensitivities can be selected by specifying the case according to a numerical code from Table 5-1 . 
Once the data are displayed, the selected data can be accessed for further manipulation. 
 

Table 5-1 
Case ID Numbers Used to Select Specific Scenario and Sensitivity Cases 

A B C D E F G H I J K

Scenarios —
incremental 8,000 MW
All cases have the same 
2,600 MW of resources 
reflecting proposals in the 
ISO queue as of 9/30/06.

 Common 
Assumptions

Low Gas/Oil 
Fuel Prices 

High Gas/Oil 
Fuel Prices

Replace 3,500 MW of 
the Scenario 

Technology with 
1,750 MW of Energy 
Efficiency (EE) and 

1,750 MW of 
Demand 

Response (DR)

Replace 
2,700 MW of 

DR with 
2,700 MW of EE 

Replace 
2,700 MW of EE 
with 2,700 MW 

of DR  

Retire 
3,500 MW and 
Replace with 

Scenario 
Technology

Low Carbon− 
Allowance 

Prices 

High Carbon− 
Allowance 

Prices 

For Coal with 
Carbon 

Sequestration

Decreased 
Imports of 

Low−Emission 
Resources 
(−7 TWh)

1

Queue Mix — 
combination of currently 
proposed resources; 
5,400 MW blend reflecting 
the fuel mix exhibited 
recently by the market

1 15 8 22 29 43 36

2

Demand-side resources 
— an additional 
2,700 MW of DR and 
2,700 MW of EE

2 16 9 23 52 51 30 44 37

3
Nuclear — 5,400 MW 3 17 10 24 31 45 38

4

Advanced technology 
coal (IGCC) — 5,400 MW 
without carbon 
sequestration

4 18 11 25 32 46 39 53
5

Natural gas (combined 
cycle) — 5,400 MW 5 19 12 26 33 47 40

6

Renewables — 
5,400 MW, including a 
combo of on− and 
offshore wind, hydro, 
biomass, landfill gas, 
combined heat and 
power, fuel cells, 
photovoltaics; 1/8 each

6 20 13 27 34 48 41

7

Increased imports of 
hydro and other 
low−emission 
resources — 30 TWh of 
imports

7 21 14 28 35 49 42 50
 

 

5.3 Spreadsheet Tabs 

Once the spreadsheet is opened, a number of tabs associated with various data can be seen. The 
most important tabs are identified below: 
 

• The Read Me tab provides access to this documentation. 
• The Welcome tab provides access to the macros that control the data to be selected and 

displayed.  
• The Selected Data tab contains the data that has been selected to be displayed on the 

graphs. 
• The Graph Duration tab contains the graph for the annual marginal cost duration curve. 
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• The Graph Summer tab contains the graph for the chronological marginal energy cost for 
the two summer months of July and August. 

• The Graph Peak Day tab contains the graph for the marginal cost curve for the peak day 
only. 

 
The other tab, Marginal Cost, includes the raw, unformatted data that will be extracted using the 
user interface. The ISO did not document how to use the data on this tab because the user 
interface is designed to facilitate viewing of these data. 
 

5.4 Macro Interface 

Average marginal price information for each of the scenarios and sensitivities can be selected by 
changing the value in cell H12 of the Welcome tab. This is shown in Figure 5-1 to the right of the 
Case ID arrow. By clicking on the Increment or Decrement buttons, the Case ID will increase or 
decrease appropriately. When the Increment or Decrement button is clicked, the duration curve 
for the annual electric energy production by fuel category is reset to zero and can be recreated by 
clicking on the Create Annual Duration Curve button shown at the bottom of the yellow box the 
figure. 
 

 

 
Figure 5-1: Portion of “Welcome” tab showing data selection options. 

 

5.5 Sample Graphs 

Three preprogrammed formats for presenting these data are shown on the following graphs. The 
first graph, as shown in Figure 5-2, is the average marginal cost duration curve for the electric 
energy produced. 
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Figure 5-2: Sample duration curve for annual marginal energy cost 
from hourly simulation results. 

 
To investigate the daily marginal energy cost profiles, a two-month period is shown in Figure 5-3. 
This graph shows the chronological marginal energy cost for the two-month summer-peak load 
period for July and August.   
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Figure 5-3: Sample chronological graph of hourly average marginal 
cost for the summer months, July and August. 
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To allow an even more detailed understanding of the average marginal electric energy cost for the 
peak-load day, a graph focusing on this day was developed, as shown in Figure 5-4. For this 
spreadsheet, the peak day is automatically selected and the appropriate data extracted. For the 
Scenario Analysis, this day is the Julian Day 186, which is the day with the highest peak load in 
the annual New England load profile. 
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Figure 5-4: Sample chronological graph of hourly prices for the peak 
day (Julian Day 186). 

 

5.6 Selected Data 

The underlying data for each graph can be seen on the Selected Data tab. An example of the data 
within this tab is shown in Figure 5-5. The data in column D are the 24 hourly values for the peak 
day. The data in column J are the hourly values starting on January 1 at 1:00 a.m. and continuing 
down the columns for 8,760 values until reaching the December 31 midnight value. Spreadsheet 
users can manually copy these data into a different spreadsheet for further analysis. 
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Figure 5-5: “Selected Data” tab showing hourly average marginal cost for electric 
energy for the peak day ($/MWh). 
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Section 6  
Scenario-Specific Metrics and Expansion 
Technology Data 
6.1 Spreadsheet Name 

SA_Scenario_TechnologiesV1.xls (The size of this spreadsheet is less than 1 megabyte.) 

6.2 Purpose 

This spreadsheet documents the aggregate annual metrics for the each of the scenarios and 
sensitivities for the entire year. The annual data for all the scenarios and related sensitivities can 
be selected by specifying the case according to the numerical codes shown in Table 6-1. Once the 
data are displayed, the selected data can be accessed for further manipulation. 
 

Table 6-1 
Case ID Numbers Used to Select Specific Scenario and Sensitivity Cases 

A B C D E F G H I J K

Scenarios —
incremental 8,000 MW
All cases have the same 
2,600 MW of resources 
reflecting proposals in the 
ISO queue as of 9/30/06.

 Common 
Assumptions

Low Gas/Oil 
Fuel Prices 

High Gas/Oil 
Fuel Prices

Replace 3,500 MW of 
the Scenario 

Technology with 
1,750 MW of Energy 
Efficiency (EE) and 

1,750 MW of 
Demand 

Response (DR)

Replace 
2,700 MW of 

DR with 
2,700 MW of EE 

Replace 
2,700 MW of EE 
with 2,700 MW 

of DR  

Retire 
3,500 MW and 
Replace with 

Scenario 
Technology

Low Carbon− 
Allowance 

Prices 

High Carbon− 
Allowance 

Prices 

For Coal with 
Carbon 

Sequestration

Decreased 
Imports of 

Low−Emission 
Resources 
(−7 TWh)

1

Queue Mix — 
combination of currently 
proposed resources; 
5,400 MW blend reflecting 
the fuel mix exhibited 
recently by the market

1 15 8 22 29 43 36

2

Demand-side resources 
— an additional 
2,700 MW of DR and 
2,700 MW of EE

2 16 9 23 52 51 30 44 37

3
Nuclear — 5,400 MW 3 17 10 24 31 45 38

4

Advanced technology 
coal (IGCC) — 5,400 MW 
without carbon 
sequestration

4 18 11 25 32 46 39 53
5

Natural gas (combined 
cycle) — 5,400 MW 5 19 12 26 33 47 40

6

Renewables — 
5,400 MW, including a 
combo of on− and 
offshore wind, hydro, 
biomass, landfill gas, 
combined heat and 
power, fuel cells, 
photovoltaics; 1/8 each

6 20 13 27 34 48 41

7

Increased imports of 
hydro and other 
low−emission 
resources — 30 TWh of 
imports

7 21 14 28 35 49 42 50
 

 
 

6.3 Spreadsheet Tabs 

Once the spreadsheet is opened, a number of tabs associated with various data can be seen. The 
two most important tabs are identified below: 
 

• The Read Me tab provides access to this documentation. 
• The Welcome tab provides access to the macros that control the data to be selected and 

displayed.  
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Another tab, Key Results, includes the raw, unformatted data that will be extracted using the user 
interface. The ISO did not document how to use the data on this and the other additional tabs 
because the user interface is designed to facilitate viewing of these data. 
 

6.4 Macro Interface 

The metrics for energy production (GWh), net energy market revenues (million $), total 
nameplate capacity (MW), total capital investment (million $) and total annual FCM revenues ($ 
million/yr) can be extracted for each of the scenarios and sensitivities. Additionally, annual 
aggregate metrics for load-serving entity expense; production cost; NOX, SO2, and CO2 
emissions; and average marginal cost are extracted to this tab. Metrics for each of the scenarios 
and sensitivities can be selected by changing the value in cell I7 of the Welcome tab. This is 
shown in Figure 6-1 to the right of the Case ID arrow. By clicking on the Increment or Decrement 
buttons, the Case ID will increase or decrease appropriately.  
 

 

 
Figure 6-1: Portion of Welcome tab showing data 
selection options. 

 

6.5 Scenario and Sensitivity Metric Extraction 

One of two preprogrammed formats is available for presenting scenario and sensitivity-specific 
data. Figure 6-2 shows the annual simulation metrics for load-serving entity expense; production 
cost; NOX, SO2, and CO2 emissions; and average marginal energy cost.  
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Figure 6-2: Sample of annual simulation metrics. 

6.6 Technology Data 

The second of the two preprogrammed formats summarizes selected scenario technology metrics. 
Figure 6-3 shows the simulation-based metrics for each of the scenario technologies.   

 

Weighted average 
based on nameplate

ratings

Weighted average 
based on nameplate

ratings
 

Figure 6-3: “Welcome” tab showing key metrics for the scenario technologies considered. 
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Section 7  
New Resource Economics Spreadsheet 
7.1 Spreadsheet Name 

NewResourceEconomics.xls (The size of this spreadsheet is less than 1 megabyte.) 

7.2 Purpose 

This spreadsheet is in the form of a template and summarizes the costs and revenues associated 
with the new resources assumed in the various scenarios. It provides an example calculation and 
allows the user to perform a parallel calculation while adjusting a number of key variables. 
Values that the user can adjust are highlighted in yellow on the template. The primary focus of 
this evaluation is expressed in terms of $/kW-year. Negative results indicate that the scenario 
technology may require additional revenue streams to be viable. Positive results indicate that the 
resource may be viable based on the assumptions underlying the analysis.  

7.3 Spreadsheet Tabs 

Once this spreadsheet is opened, two tabs can be seen are as follows: 
 

• The Read Me tab, which provides access to this documentation 
• The Welcome tab, which provides access to the template for analysis 

 

7.4 Template Overview 

Figure 7-1 shows the template used to analyze the economics of a new resource.  The top three 
sections of the template provide data on revenue sources: capacity market revenues, energy 
market revenues, and other potential revenues.  The fourth section provides data on the expenses 
related to capital costs. The fifth section summarizes the following four elements:  
 

• Capacity market revenues—the revenues that a resource will be expected to receive in 
the capacity market. While these revenues are typically referred to in terms of $/kW-
month, this template works in terms of $/kW-year and applies the appropriate conversion.  

• Net energy market revenues—the revenue stream that is anticipated to result from the 
sale of electric energy in the wholesale energy markets, minus the cost of fuel and other 
variable costs used to produce the energy. This value can be obtained from Column G on 
the Welcome tab of the SA_Scenario_TechnologiesV1.xls spreadsheet (see Section 6). 

• Other potential revenues—revenues assumed to be generated by other revenue sources 
including, but not limited to, ancillary services.  

• Capacity costs—costs based on the assumed capital cost of a resource in terms of $/kW 
installed. These costs are then multiplied by the Annual Revenue Requirement Rate to get 
the annual cost that must be compared to the previously discussed revenue streams to 
evaluate the viability of the new resource. 
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Figure 7-1: The “Welcome” tab illustrates the template for the economic analysis of new 
resources. 
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Section 8  
Conceptual Electricity Rate Sensitivity 
Spreadsheet 
8.1 Spreadsheet Name 

ConceptualElectricityRate.xls (The size of this spreadsheet is less than 1 megabyte.) 

8.2 Purpose 

This spreadsheet is in the form of a template. The purpose of this template is to provide a way to 
assess the potential impact of each scenario on electricity rates. It provides an example 
calculation and allows the user to perform a parallel analysis while adjusting a number of key 
variables. Values that the user can adjust are highlighted in yellow on the template.   
 
The calculation is done by first compiling costs associated with energy, capacity, and ancillary 
services to reflect the resource supply costs. The transmission and distribution costs are then 
estimated to reflect the cost of energy delivery.  
 
This spreadsheet is designed to work in terms of millions of dollars. The total cost is estimated in 
terms of millions of dollars, which is then divided by the amount of energy sold to estimate the 
rate impact. Because the energy efficiency scenario may be viewed as selling fewer kilowatt-
hours (kWh) to customers, the spreadsheet includes provisions to calculate the average rate based 
on the fewer kWhs. 

8.3 Spreadsheet Tabs 

Once the spreadsheet is opened, two tabs can be seen: 
 

• The Read Me tab, which provides access to this documentation 
• The Welcome tab, which provides access to the template for analysis 
  

8.4 Template Overview 

Figure 8-1 through Figure 8-4 show the template used to estimate the total electricity rates for 
New England. Most of the values are self-explanatory.   
 
Figure 8-1 shows the energy supply cost development section. The average wholesale electric 
energy cost can be obtained from Column I on the Welcome tab of the 
SA_Scenario_TechnologiesV1.xls spreadsheet. (see Section 6). 
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Figure 8-2 shows the development of the transmission and distribution costs. The transmission 
costs and distribution offsets for each scenario can be extracted from the materials presented 
during the plenary sessions of the Scenario Analysis.2   
  
Figure 8-3 summarizes these components in terms of millions of dollars per year, while Figure 
8-4 summarizes these components in terms of cents per kWh.  
 
 

 
Figure 8-1: “Welcome” tab showing the resource supply cost components. 

 

 
Figure 8-2: “Welcome” tab showing the transmission and distribution cost components.  

                                                      
2 The materials presented at the Scenario Analysis plenary sessions are available online at 
http://www.iso-ne.com/committees/comm_wkgrps/othr/sas/index.html.  
Specifically, the range of transmission costs necessary for each scenario can be found online at  
http://www.iso-ne.com/committees/comm_wkgrps/othr/sas/mtrls/may212007/final_sa_modeling_assumptions.pdf,  
slides 40-41   Distribution system savings can be obtained from this same presentation from slide 46. 
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Figure 8-3: “Welcome” tab showing the cost components expressed in $ million/year. 

 
 

 
Figure 8-4: “Welcome” tab showing the cost components expressed in cents/kWh. 
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