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DRAFT Documentation for Scenario Analysis Data Spreadsheets (Revision 1)

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 1SO cannot be held responsible for any errors and
omissions inherent in these spreadsheets. All users of these data agree that the 1SO 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.* ISO New England (1SO) 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 1SO 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:

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

o Electric energy generated by fuel category

o Hourly emissions of nitrogen oxides (NOy) by fuel category

e Marginal electric energy prices

o Simulation metrics and scenario technology operational statistics
e Template for new resource costs and revenues

e 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.

Additional information about the Scenario Analysis is available online at http://www.iso-
ne.com/committees/comm_wkagrps/othr/sas/index.html.

Scenario Analysis User’s Guide 5 ISO New England Inc.
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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.

| Peak Day (Julian Day 186) Profile
| Chronological July / August Summer Period
|Annual Chronolagical Profile Shape

@' Decrement - {:} Increment 4

Case D =3 1
Mewe England Load
All ME

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:

e The “Read Me” tab provides access to this documentation.

e The “Welcome” tab provides access to the macros that control the data to be selected and
displayed.

o 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.

Scenario Analysis User’s Guide 6 ISO New England Inc.
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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.

Scenario Analysis User’s Guide 7 ISO New England Inc.
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Table 2-1
Data Profiles Contained in the Scenario Analysis Spreadsheet
Common
Profile Assumption | With More With Other
Profile EE/DR Retirements Load Shapes
Available?
New England load profile Yes
(common to all cases)
Hydro imports resource profile Yes Yes Yes Imports of 23 TWh
Energy efficiency (Scenario #2) Yes (@) Yes Double EE
“negawatt” profile
Demand response (Scenario #2) Yes & Yes Double DR
“negawatt” profile
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.

Scenario Analysis User’s Guide
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Feak Day (Julian Day 186) Profile
Chranalogical July £ August Summer Period
Annual Chronological Profile Shape

C

nh;e ® Decremert- () Increment +

Cy Case D =53] 1

nse Mew England Load

Cy Al ME

fse

£y

nge

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.

Scenario Analysis User’s Guide 9 ISO New England Inc.
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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.

Scenario Analysis User’s Guide
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Annual Chronological Profile Shape
New England Load Case - AllNE

= All Areas

MWh per hour

Hours (Chronological for Entire Year)

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
New England Load Case - All NE

40,000
350004 — - -

30,000 - 'I -
nalll

NN

S o

o o

S o

S o
\ |

-
L

MWh per hour

: LM | ll
15,000777777, L

100004~~~

5000{

0

1 121 241 361 481 601 721 841 961 1081 1201 1321 1441
Hours (Chronological for two months: July, August)

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.

Scenario Analysis User’s Guide 11 ISO New England Inc.
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Peak Day (Julian Day 186) Profile
New England Load Case - All NE

40,000
35,000
30,000 ~
25,000

20,000 = A|| Areas

15,000 -

MWh per Hour

10,000 -

5,000 -

oO+—F—F—————T—T——
1t 3 5 7 9 MM 13 15 17 19 21 23

Hours (Chronological for Peak Day)

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.

Scenario Analysis User’s Guide 12 ISO New England Inc.
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A B | ¢ | D E F G H J| K

1 honth Day Hour 1 Profile D
| 2 | All ME

3 All Areas
4 | Peak Day 32530 Maximurm

5 Haour Day  |Howr Index| Profile 174 Giwh
| 6 | 1 156 4445 21526 JAN 1 1 11593 | |
| 7| 2 4445 20552 JAN 1 2 11062 | ]
| 8 | Z) 4447 19510 JARN 1 3 10777 | |
| 9 | 4 4445 19539 JAN 1 4 10399 | |
|10 | = 4449 19630 JAN 1 3 11613 | |
11 | g 4450 20550 JAN 1 g 13536 | |
112 | 7 4451 23114 JAN 1 7 16710 | ]
113 | g 4452 26471 JARN 1 g 19272 | |
|14 | g 4453 2919 JAN 1 g 20793 ||
|15 | 10 4454 31256 JAN 1 10 21635 | |
| 16 | 11 4455 32966 JAN 1 11 21975 | |
17 | 12 4456 34180 JAN 1 12 21508 | ]
| 14 | 13 4457 34543 JAN 1 13 21253 | |
1149 | 14 4455 35530 JAN 1 14 20721 | ]
| 20 | 15 4459 35307 JAN 1 15 20387 | |
| 21 | 16 4460 34444 JARN 1 16 20454 | |
| 22 | 17 4451 33425 JAN 1 17 23072 | ]
| 23 | 18 4452 32634 JAN 1 18 25595 | |
| 24 | 19 4463 31574 JAN 1 19 25317 | ]
| 25 | 20 4454 30601 JARN 1 20 24259 | |
| 26 | 21 4455 30149 JAN 1 21 22754 | |
| 27 | 22 4456 29020 JAN 1 22 20663 | ]
| 24 | 23 4457 26404 JAN 1 23 17673 | |
| 29 | 24 4465 23707 JAN 1 24 14749 | ]
| 30 | JARN 2 1 12346 | |

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.

A B C D E | F G H | J | K

1 |maonth day Sequence [All NE HR30BAS HQ30_REHUE0PLUIHEZ3BAS | EESOBASIEESOBASIEESD_RE]
2 All Areas HQOHY HOHY HOHY HEHY EE DR EE

3 Maximurm 35530 5414 8933 1905 4786 2699 2699 4443
4 Twwh 173.773]  30.085) 49609 10573 23.047 17.996 0.036) 29.665
5 AN 1 1 11893 3062 5052 G54 19596 1470 -1 2424
B |JAN 1 2 11082 28942 4554 B2 1862 1396 -1 230
7 |JAN 1 3 10777 2894 4775 5597 1809 1370 -1 2259
g |JAN 1 4 10999 2909 45800 504 1826 1390 -1 2292
9 |JAN 1 & 11613 2999 4948 551 1926 1445 -1 2383
10 [JAN 1 B 13536 3262 5352 787 2219 1618 -1 2667
11 [JAN 1 7 16710 3714 G125 1022 e 1902 -1 3136
12 [JAN 1 g 19272 4085 6740 1215 3137 2132 -1 3514
13 [JAN 1 9 20793 4329 7143 1342 3409 22689 -1 3740
14 |JAN 1 10 21635 4428 7306 1393 3519 2344 -1 3863
15 [JAN 1 1 21575 44B5 737 1412 3560 2374 -1 3914
16 |JAN 1 12 21808 4458 7356 1409 3553 2359 -1 3889
|<17< I;‘MN[;( Graph Summe1r i Grap;‘;eakDaqﬂfQS_electeJya?a ',\Pr;f?IQEZF 18 Q:JJ o | qnﬂ

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

arbon Resources
equestration | (-7 TWh)
W

// /

——
)
|

v

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:

e The Graph Duration tab contains the duration curve graph for the annual electric energy
production by fuel category.

Scenario Analysis User’s Guide 14 ISO New England Inc.
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e The Graph Summer tab contains the graph for the chronological electric energy
production by fuel category for July and August.

e 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.

T D ——] e e e ]
2 Graph Title 1 FPeak Day Energy Production Profile By Fuel CategoryOEE / DR Case - All Demand Response
|2 | Graph Title 2 Chronological Energy Production by Fuel Category OEE / DR Case - All Demand Response
231 Graph Title 3 Annual Energy Praduction Duration CurvesOEE / DR Case - All Demand Response

4 |Case ID Scenario List Sensitivity Assumptions

{8 1 Queue Common Assumptions

B 2 EE/DR Common Assumptions
B 3 Muclear Common Assumptions Peak Day Energy Production Profile By Fuel Category
| 8 1 Mew IGCC Comrmon Assumptions Chronological Energy Production by Fuel Category
R 5 Gas CC Comrmon Assumptions Annual Energy Praduction Duration Curves
| 10 6 Renewables Common Assumptions o Mg ]

11 7 Hydra Imports Common Assumptions

12 8 Queue High Gas Input Case D == § 51 or use Increment / Decrement
13 9 EE /DR High Gas EE /DR
| 14 10 Muclear High Gas All Demand Response

13 11 New IGCC High Gas
16 12 Gas CC High Gas ®) Create Annual Duration Curve

17 13 Dorcushls Hink Cg

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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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.

GWh per hour

Chronological Energy Production by Fuel Category
EE / DR Case - All Demand Response

40

35 4

“H\ M_ MAA ﬂh

25 4

30

| A” h“

I

]

An It
’ u‘mndlmuhlhndnnMMMMAnmn

m Old Peakers
m Residual Oil

New Gas Peakers
W Gas

EE/DR

Renewables

 Coal
Nuclear

Hours (Chronological for two months: July, August)

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.
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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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A B C o | e | F | & [ H | o | 10 | kK [ L
| 1] Muclear  Coal 2enewable EEJDR Gas v Gas Peakesidual 0)ld Peakers |}
2 Hour Day [HourIndex | |
N 1 186 4442) 43560 3.3020{ 1.4030] 1.8130| 10.8080{ 0.0000) 0.0380[ 0.0040 |4
| 4 2 4442) 4.3560( 3.3020{ 1.4030| 1.8130| 10.8080{ 0.0000) 0.03%0{ 0.0040 |44
| 5 | 3 4443) 43560 31670{ 1.20200 1.7310| 10.0530{ 0.0000) 0.0330[ 0.0040 44
G 4 4444 43560 31670{ 1.0960| 1.6830 9.4640( 0.0000) 0.0330[ 0.0040 44
7 51 4445) 4.3560( 31670{ 1.0240| 1.6650| 9.2830{ 0.0000) 0.0380[ 0.0040 |4
KN [4 4446) 4.3860( 31670{ 1.0380) 1.6710| 9.3540( 0.0000) 0.0390[ 0.0040 |44
| 9 | 7 4447) 43560 31670{ 11750 1.7330| 101150{ 0.0000) 0.0330[ 0.0040 44
| 10 g 4448) 43560 3.3020{ 1.5670| 1.9960| 11.9500{ 0.0000) 0.0330[ 0.0040 44
11 9 4449) 43560 3.3020{ 2.0880| 21130| 128410{ 1.4100] 0.3560[ 0.0040 |4
|12 | 10 44500 43860 3.3020{ 2.4780| 2.2800| 14.3120{ 1.4100) 1.0390[ 0.0040 |44
| 13 | 11 4451) 43560 330200 2.7980| 2.4220| 14.7980( 1.4100) 2.1660[ 0.0040 114
| 14 12 4452) 435860 3.3020( 3.0950| 2.8340| 14.8380( 1.4100) 2.8980[ 0.2320 44
| 15| 13 4453) 43560 3.3020{ 3.3240| 4.0480| 14.8380( 1.4100] 2.8880[ 0.0120 |4
| 16 | 14 4454 43860 3.3020{ 3.4430] 4.7110| 14.7980( 1.4100) 2.8170[ 0.3120 |4
|17 14 4455) 43560 330200 3.5460| 5.3980| 14.7980( 1.4100) 271500 1.2120 114
| 18 | 16 4456) 43560 3.3020( 3.4750| 5.1750| 14.7980( 1.4100) 2.7860[ 0.8880 44
| 149 | 17 4457) 43560 3.3020{ 3.0410] 4.3120| 14.8380( 1.4100] 2.8980[ 0.2850 |44
| 20| 18 4458) 43560 3.3020{ 2.8200| 3.2930| 14.8380{ 1.4100] 2.8980[ 0.5060 |4
| 21 ] 14 4459) 43560 3.3020{ 27050 2.5110| 14.8390( 1.4100) 2.8980[ 0.6130 114
| 22| 20 4460)  4.3560( 330200 2.5560| 2.4420| 14.7980( 1.4100) 2.7050[ 0.0040 44
| 23| 21 4461) 4.3560( 3.3020{ 24670 2.3800| 14.7800( 1.4100] 1.9010[ 0.0040 |44
| 24 | 22 4462) 43560 3.3020{ 2.4500| 2.3500| 14.7800{ 1.4100] 1.4980[ 0.0040 |4
| 26 | 23 4463) 43860 330200 22600 2.2770| 14.3800{ 1.4100) 1.0200[ 0.0040 114
| 26 | 24 4464 43560 3.3020{ 1.8560| 2.1090| 12.8410{ 1.4100) 0.5250[ 0.0040 44
27 44
28 J
W 4 ¥ M|{ Graph_PeakDa Selected_Data { Muclear £ Coal £ Renewable £ Gas £ Gas F| 4| | ﬂ
Figure 3-5: “Selected Data” tab showing hourly electric energy production
by fuel category for the peak day (GWh per hour).
M I 0 a | rR | s | T | U v ow | x|y
1 |Manth Day Haour Muclear Coal Gas & Gas Peak3esidual Of EEJDR enewablesdld Peakers | ]
2 EES0BASE EES0BASE EESOBASE EES0BASE EESOBASE EESOBASE EESOBASE
3 |JAN 1 1 4.3630 2.8240 2.6050 0.0000 0.0440 1.4690 0.5850 0.0030 B
4| JAN 1 2 4.3630 2.8210 1.9920 0.0000 0.0440 1.3950 0.4440 0.0030 B
5 |JAN 1 ] 4.3630 27160 1.86840 0.0000 0.0440 1.3650 0.3880 0.0030 B
B |JAN 1 4 4.3630 2.8240 1.9910 0.0000 0.0440 1.3890 0.3850 0.0030 B
7 |JAN 1 & 4.3630 2.8240 2.4540 0.0000 0.0440 1.4440 0.4800 0.0030 B
8 |JAN 1 i 4.3630 2.9620 3.7500 0.0000 0.0440 1.6170 0.7960 0.0030 B
9 |JAN 1 7 4.3630 2.9620 6.0890 0.0000 0.0440 1.9010 1.3480 0.0030 B
10 | JAR 1 8 4.3630 2.9620 7.9620 0.0000 0.0440 21310 1.8070 0.0030 B
11 | JAN 1 4 4.3630 28620 9.0840 0.0000 0.0440 22680 2.0630 0.0030 B
12 |JAN 1 10 4.3630 2.9620 9.7550 0.0000 0.0440 2.3430 2.1650 0.0030 B
13 [JAN 1 1 4.3630 2.9620| 10.0080 0.0000 0.0440 23730 2.2220 0.0030 B
14 |JAN 1 12 4.3630 2.9620 9.8660 0.0000 0.0440 2.3580 2.2120 0.0030 B
15 |JAN 1 13 4.3630 2.9620 9.4570 0.0000 0.0440 2.3080 2.1160 0.0030 B
16 |JAR 1 14 4.3630 2.9620 9.0370 0.0000 0.0440 2.2610 2.0510 0.0030 B
17 |JAN 1 18 4.3630 2.8620 8.7840 0.0000 0.0440 2230 1.9860 0.0030 B
18 |JAN 1 16 4.3630 2.9620 8.8830 0.0000 0.0440 2.2400 1.9890 0.0030 B
19 |JAN 1 17 4.3630 296200  10.7910 0.0000 0.0440 24720 2.4360 0.0030 B
20 | JAN 1 18 4.3630 296200 123020 0.0000 0.3880 2.6980 2.8820 0.0030 B
21 |JAN 1 14 4.3630 296200 121080 0.0000 0.3880 26730 2.8190 0.0030 B
22 |JAN 1 20 4.3630 296200 11.3450 0.0000 0.3580 24780 2.6500 0.0030 B
23 |JAN 1 21 4.3630 28620 10.5620 0.0000 0.0440 24480 2.4040 0.0030 B
24 | AN 1 22 4.3630 2.9620 8.9970 0.0000 0.0440 2.2560 2.0380 0.0030 B
25 |JAN 1 23 4.3630 2.9620 6.7700 0.0000 0.0440 1.9870 1.5450 0.0030 B
26 |JAN 1 24 4.3630 2.9620 4.6120 0.0000 0.0440 1.7250 1.0390 0.0030 B
27 |JAN 2 1 4.3630 2.8240 2.7960 0.0000 0.0440 1.6260 0.6910 0.0030 B
28 |JAN 2 2 4.3630 2.8070 1.9740 0.0000 0.0440 1.4110 0.4920 0.0030 B
29 |JAN 2 3 4.3630 27160 1.6810 0.0000 0.0440 1.4530 0.3740 0.0030 B
30 | JAN 2 4 4.3630 27740 1.6370 0.0000 0.0440 1.4530 0.3330 0.0030 :
W 4 » W|{ Graph PeakDay ) Selected_Data ; Hucear / Coal / Renewable / Gas £ Gas_Peaker | 4| | |

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:

e Nuclear (GWh)
e Coal (GWh)
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o Gas (without the ‘new’ peakers) (GWh)

e Gas (only the ‘new’ peakers) (GWh)

e Residual oil (GWh)

o Energy efficiency and demand response (MW)
e Renewables (GWh)

e 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 1SO 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.

A B © b} E F G H | J K L 1l I

1 maonth day Sequence |QUE_BASEESIBAS|NUKEBATIGCCBASINECCEATRENWEBAIHOS0BAS|QUE _FUHEESOFUHINUKEFUHIGCCFURI[NE]

2 AN 1 1 1627 2054 0.539 0.583 0.583 4 529 3.646 1627 2.054 0.539 0.583

3 AN 1 2 1.382 1.838 0.323 0.398 0.442 4 467 3.385 1.382 1.839 0.323 0.398

4 AN 1 3 1.316 1757 0.267 0.327 0.386 4 359 3.281 1.316 1757 0.217 0.291

5 [JAN 1 4] 1.296] 1774] 0264|0339  0.363] 4291 3293 1296 1774 0264|0339

B AN 1 5 1.364 1924 0.434 0.436 0.478 4281 3.478 1.364 1924 0.434 0.478

7 AN 1 B 1 B3 2413 0.794 0.794 0.794 4 BE7 4057 1663 2413 0.794 0.794

8 |JAN 1 7 2.213 3.249 1.346 1.346 1.346 5249 5.061 2213 3.249 1.346 1.346

9 AN 1 8 2.699 3.938 1.805 1.805 1.805 5934 5.891 2.699 3.938 1.805 1.805

10 | JAN 1 9 2.954 4331 2.061 2.061 2.061 B 460 £.391 2.954 4331 2.061 2.061

11 | JAN 1 10 3.002 4508 2163 2163 2163 6530 B.592 3.002 4 508 2163 2.163

12 | JAN 1 11 3.044 4 595 2220 2.220 2220 G633 B.686 3.044 4 595 2220 2.220

13 | JAN 1 12 3.047 4 570 2210 2.210 2.210 5742 B.6E9 3.047 4 570 2210 2.210

14 AN 1 13 2.924 4 424 2114 2.114 2114 6518 B.527 2.924 4.424 2114 2114

15 | JAMN 1 14 2.853 4312 2.049 2.049 2.049 B350 G418 2.853 4312 2.049 2.049

16 | JAMN 1 15 2791 4 217 1.0984 1.984 1.984 B 165 £.333 279 4217 1.0984 1.984

17 | JAN 1 16 2.799 4229 1.987 1.987 1.987 5996 B.352 2799 4229 1.987 1.987

18 | JAMN 1 17 3.243 4908 2.434 2.434 2.434 6236 7145 3.243 4.908 2434 2.434

19 AN 1 18 3729 5.580 2.880 2.880 2.880 5832 7.888 3729 5580 2.880 2.880

20 | JAN 1 19 3.655 5.492 2817 2.817 2817 G720 7739 3.655 5.492 2817 2.817

21 JAN 1 20 3802 5.228 2648 2648 2648 5598 7.430 34802 5228 2648 2.648

I:m< I:“N Graph, PeakDa4 Selec?;c Dataq qT\I‘ucIear ‘EUJ—aT Ren;u:;l;ie Ga; maas Pea‘-l;e‘r;q Reswgu;rp Dis |:Fnr\ B T‘ - = = ﬂj
Figure 3-7: Hourly data values for aggregate renewables for all scenarios and sensitivity
cases (GWh per hour).
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Section 4
NOyx 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

////

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:

e The Read Me tab provides access to this documentation.

e The Welcome tab provides access to the macros that control the data to be selected and
displayed.

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

Scenario Analysis User’s Guide 20 ISO New England Inc.
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e The Graph Duration tab contains the graph for the annual NOy emissions by fuel
category duration curve.

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

e The Graph Peak Day tab contains the graph for the NOy 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.

T e

ptichs
ptions FPeak MOx Day Emissions by Fuel Category
ptions Chronological Source of MOx Emissions by Fuel Category
ptions Annual MOx Emission Duration by Fuel Categary
EE:EEi O‘ Ciecrement - O Increment +
Input Case 1D == [ or use Increment / Decrement
EE / DR
Common Assumptions
@ Create Annual Duration Curve

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 NOy emissions produced
by fuel category.
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Annual NOx Emission Duration by Fuel Category
EE / DR Case - Common Assumptions

B Old Peakers
M Residual Oil
New Gas Peakers
B Gas
EE/DR
Renewables
B Coal
Nuclear

NOx Emissions (Tons per hour)

Hours (Chronological for two months: July, August)

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 NOy emissions
by fuel category for the two-month summer-peak load period for July and August.

Chronological Source of NOx Emissions by Fuel Category
EE / DR Case - Common Assumptions

B Old Peakers
M Residual Oil
New Gas Peakers
W Gas
Renewables
m Coal
Nuclear

NOx Emissions (Tons per hour)

l
Il

Figure 4-3: Sample chronological graph of hourly NOx emissions
produced during the summer months, July and August.

Hours (Chronological for two months: July, August)

To allow an even more detailed understanding of the NOy 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

Scenario Analysis User’s Guide 22 ISO New England Inc.
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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
EE / DR Case - Common Assumptions

= | mmm Old Peakers
mmm Residual Oil
New Gas Peakers
. Gas
Renewables
mmm Coal
Nuclear
. —Load Shape

NOx Emissions (Tons per hour)

12 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)

Figure 4-4: Sample chronological graph of NOyx 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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A B € D E F H | J K

1 MO (Tons; Nuclear Coal Renewables EE /DR Gas Mew Gas PeResidual Oil Old Peakers
2 Hour Day  [Hour Index|

3 1 186 4442 0.0000 2.3212 0.7897 0.8741 0.0000 0.0830 0.0000
4 2 4442 0.0000 2.3212 0.7897 0.8741 0.0000 0.0830 0.0000
5 3 4443 0.0000 2.0642 0.7897 0.6458 0.0000 0.0830 0.0000
5 4 4444 0.0000 2.0842 0.7897 0.5259 0.0000 0.0830 0.0000
7 5 A445 0.0000 2.0642 0.7897 0.4985 0.0000 0.0830 0.0000
3 B 4445 0.0000 2.0642 0.7897 0.5086 0.0000 0.0830 0.0000
g 7 4447 0.0000 2.0642 0.7897 0.6531 0.0000 0.0830 0.0000
10 g 4448 0.0000 23212 0.7897 194838 0.0000 0.0830 0.0000
11 9 4449 0.0000 23212 0.7897 2.5430 0.2411 0.2934 0.0000
12 10 4450 0.0000 2.3212 0.7897 3.6613 0.241 1.0494 0.0000
13 11 4451 0.0000 23212 0.7897 4.3780 0.241 2.0587 0.0000
14 12 4452 0.0000 2.3212 0.7897 4 4642 0.241 34175 0.1224
15 13 4453 0.0000 23212 0.7897 4. 4642 0.241 34150 0.0000
16 14 4454 0.0000 2.3212 0.7897 4.3780 0.2411 3.2625 0.3080
17 15 4455 0.0000 2.3212 0.7897 4.3780 0.241 3.0582 1.2080
18 16 4456 0.0000 2.3212 0.7897 4.3780 0.2411 3.1978 0.8540
19 17 4457 0.0000 2.3212 0.7897 4 4642 0.241 3.4175 0.1651
20 13 4458 0.0000 23212 0.7897 44642 0.241 34178 0.3511
21 19 4459 0.0000 2.3212 0.7897 4. 4642 0.2411 3.4178 0.5236
22 | 20! 4460 0.0000 2.3212 0.7897 4.3780 0.241 3.0383 0.0000
23 il 4461 0.0000 23212 0.7897 4.3780 0.2411 1.7358 0.0000
24 22 4462 0.0000 23212 0.7897 4.3780 0.241 1.4245 0.0000
28 23 4463 0.0000 23212 0.7897 3.7820 0.241 1.0302 0.0000
26 24 4464 0.0000 23212 0.7897 2.5430 0.241 0.4152 0.0000
27

R
4 4 v W]y ReadMe f Welrome { Graph Duration / Graph_Summer § Graph_PeakDay b Selected | 4| | v

Figure 4-5: “Selected Data” tab showing hourly NOx emissions produced

by fuel category for the peak day (tons per hour).

Il N 8] Q R 3 T U W WY A
1] NOx (Tons.  Muclear Coal Gas  wGas Peak Residual il EE /DR RenewablesOld Peakers|
2 |Manth Day Hour  |EESOBASE EESOBASE EESOBASE EESOBASE EESOEASE EESDBASE EESOEASE
3 [JAN 1 1 0.0000 1.9922 0.1364 0.0000 0.09358 0.8019 0.0000
4 [JAN 1 2 0.0000 1.9884 0.1241 0.0000 0.0935 0.8019 0.0000
5 |JAN 1 3 0.0000 1.8569 0.1182 0.0000 0.09358 0.8019 0.0000
B [JAN 1 4 0.0000 1.9922 0.1241 0.0000 0.09358 0.8019 0.0000
7 |[JAN 1 & 0.0000 1.9922 0.1754 0.0000 0.0935 0.8019 0.0000
g |JAN 1 B 0.0000 2.2556 0.2144 0.0000 0.09358 0.8019 0.0000
9 |JAN 1 7 0.0000 2.2586 0.2934 0.0000 0.0938 0.8019 0.0000
10 [JAN 1 g 0.0000 2.2556 0.3681 0.0000 0.09358 0.8019 0.0000
11 [JAN 1 9 0.0000 2.2556 0.4386 0.0000 0.09358 0.8019 0.0000
12 |JAN 1 10 0.0000 2.2556 0.5780 0.0000 0.09358 0.8019 0.0000
13 [JAN 1 11 0.0000 2.2556 0.6332 0.0000 0.09358 0.8019 0.0000
14 |JAN 1 12 0.0000 2.2556 0.6167 0.0000 0.09358 0.8019 0.0000
15 |JAN 1 13 0.0000 2.2556 0.4981 0.0000 0.09358 0.8019 0.0000
16 |JAN 1 14 0.0000 2.2586 0.4266 0.0000 0.0935 0.8012 0.0000
17 [JAN 1 15 0.0000 2.2556 0.4075 0.0000 0.09358 0.8019 0.0000
18 |JAN 1 18 0.0000 2.2556 0.4101 0.0000 0.0938 0.8019 0.0000
19 [JAN 1 17 0.0000 2.2556 0.8945 0.0000 0.09358 0.8019 0.0000
20 | JAN 1 18 0.0000 2.2556 21245 0.0000 0.3290 0.8019 0.0000
21 |JAN 1 19 0.0000 2.2556 1.9573 0.0000 0.3290 0.8019 0.0000
22 | JAN 1 20 0.0000 2.2556 1.4900 0.0000 0.3084 0.8019 0.0000
23 [JAN 1 21 0.0000 2.2556 0.7077 0.0000 0.0935 0.8019 0.0000
24 |JAN 1 22 0.0000 2.2556 0.4193 0.0000 0.09358 0.8019 0.0000
25 [JAN 1 23 0.0000 2.2586 0.3189 0.0000 0.0938 0.8019 0.0000
26 |JAN 1 24 0.0000 2.2556 0.2499 0.0000 0.09358 0.8019 0.0000
27 | JAN 2 1 0.0000 1.9922 0.1459 0.0000 0.09358 0.8019 0.0000
W 4 » W[ Graph_PeakDay ) Selected_Data / Nudear / Coal / Renewable / Gas / Gas_Peakers| 4| | 3

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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AD AE [ AF | A [ oaH [ oA [ Al [ oAk [ AL [ AM [ AN
11| Sorted Text Data (Tons-NOx)
| 2| Muclear  |Coal Gas Mew Gas AResidual QEE /DR |RenewablgOld Peakers Sum
1 3 | 0.0000] 23212] 4.3780] 02411 30582 0.7897| 1.2080 11.9962
4 0.0000] 23212] 43780[ 02411 31978 0.7897| 0.8840 11.8118
| 5 | 00000 23212] 4.4642] 02411 34175 07897 05236 11.7573
| 6 | 0.0000] 23212] 44642 02411 34175 07897 0.5169 11.7506
1 7 0.0000] 23212] 4.4642] 02411 34175 07897 0.35M1 11.5878
18 | 0.0000] 2.3212] 44642 02411 34175 07897 0.343 11.5750
EN 00000 23212] 4.4642] 02411 34175 07897 03413 11.5750
|10 | 0.0000] 23212] 44642 02411 34175 07897 03413 11.5750
11 0.0000] 23212] 4.4642] 02411 34175 07897 0.3413 11.5750
112 0.0000] 2.3212] 44642 02411 34175 07897 0.343 11.5750
113 | 0.0000] 23212] 44642 02411 34175 07897 0.3187 11.5524
| 14 | 0.0000] 23212] 44642 02411 34175 07897 0.2754 11.5121
| 15 | 0.0000] 23212] 44642 02411 34175 07897 0.23%0 114727
|16 | 0.0000] 2.3212] 44642 02411 34175 07897 0.2389 11.4726
117 | 0.0000] 2.3212] 44642 02411 34175 07897 0.2268 11.4605
| 18 | 0.0000] 23212] 4.4642] 02411 34175 07897 0.1851 11.3988
|19 | 0.0000] 23212] 44642 02411 34175 07897 0.1851 11.3985
120 | 0.0000] 2.3212] 44642 02411 34175 0.7897| 0.1651 11.3985
121 0.0000] 2.3212] 44642 02411 34175 07897 0.1651 11.3988
| 22 | 00000 23212] 4.4642] 02411 34175 07897 0.1851 11.3988
| 23 | 0.0000] 23212] 44642 02411 34175 07897 0.1851 11.3985
|24 | 0.0000] 2.3212] 4.4642] 02411 34175 0.7897| 0.1651 11.3985
125 | 0.0000] 2.3212] 44642 02411 34175 07897 0.1651 11.3988
| 26 | 00000 23212] 4.4642] 02411 34175 07897 0.1851 11.3988
| 27 | 0.0000] 23212] 44642 02411 34175 07897 0.1851 11.3985
[1O000 2312 4 4547 241 34175 7897 N 1R51 11 3908
W 4 v w|f Graph_Summer { Graph_PeakDay ) Selected _Data / Nuclear f Coal / Rerev | lr Fib

Figure 4-7: “Selected Data” tab showing sorted hourly NOy 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:

o Nuclear (tons)
e Coal (tons)

e Gas (without the ‘new’ peakers) (tons)

o Gas (only the ‘new’ peakers) (tons)

o Residual oil (tons)

o Energy efficiency/demand response (Since EE and DR do not emit NOy, there is no tab

for EE/DR.)

e Renewables (tons)

o 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 1SO 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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& B C D E F e} H [ J K L]
1 [maonth  [day Sequence |QUE_BASEESOBASINUKEBATIGCCBAS|NECCEATRENYWBA{HO30BAS| QUE_FUH/EESDH
2 [JAN 1 1] 08651 08015 06911 0B013 08019 05433 08019 08851 04
3 [JAN 1 2| 08651 08019 06248 06911 08019 09433 08019 08651 04
4 [JAN 1 3| 08651 08019 06248 06718 08019 09433 08019 08651 04
5 [JAN 1 4| 0851 08019 0B248 06311 08019 09433 08019 08651 04
B [JAN 1 6| 0851 08019 0B911 06911 08019 09438 08019 08651 04
7 [JAN 1 G| 08651 08019 05012 08019 08019 10101 08019 08651 04
B [JAN 1 7| 0O8ss1  0B0M9 08019 08019 08019 11208 08019 08651 04
9 [JAN 1 B| 0851 08019 05012 08019 08019 11208 08019 08651 04
10 [JAN 1 9| 08651 08019 05012 08019 08019 11208 08019 08651 04
11 [JAN 1 10| 08651 080193 08019 08019 08019 11208 08019 08651 04
12 [JAN 1 11] 08651 08019 08019 08019 08019 11208 08019 08651 0F
13 [JAN 1 12| 08651 08019 08019 08019 08019 1.1208 08019 08651 04
14 [JAN 1 13| 08651 08019 08019 08019 08019 11208 08019 08651 04
15 [JAN 1 14| 08651 08019 08019 08019 08019 11208 08019 08651 0F
16 [JAN 1 15| 08651 08019 08019 08019 08019 1.1208 08019 08651 04

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

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:

e The Read Me tab provides access to this documentation.

e The Welcome tab provides access to the macros that control the data to be selected and
displayed.

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

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

e 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.

mptions

ptions

ptions

ptions FPeak Day Average Marginal Energy Cost

ptions Chronological Average Marginal Energy Cost

ptions Annual Average Marginal Energy Cost Duration Curve
EI:EEE ) Decrement - ) Increment 4

Input Caze ID == or uge Increment f Decrement
EE /DR
Common Assumptions

@ Create Annual Duration Curve

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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Annual Average Marginal Energy Cost Duration Curve
EE / DR Case - Common Assumptions

200

180
160
140 4
120

80 +

Marginal Cost ($ / MWh)

60 1

40 4

20 +

1 877 1753 2629 3505 4381 5257 6133 7009 7885

Hours (Chronological for two months: July, August)

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.

Chronological Average Marginal Energy Cost
EE / DR Case - Common Assumptions

200

180

160 4

140

£

= 120 4

s

3 00 |
o

®

£

S 801

:

=

40 4

20 1

0

1 71 141 211 281 351 421 491 561 631 701 771 841 911 981 1051 1121 1191 1261 1331 1401 1471
Hours (Chronological for two months: July, August)

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.

Peak Day Average Marginal Energy Cost
EE / DR Case - Common Assumptions

200

180
160
140
120

100 1

80 +

Marginal Cost ($ / MWh)

60

40

20 +

0

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)

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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A | B | ¢ | D | E F G H J |
1 Hour Marginal Manth Day Hour 2
2 Hour Day  inYear Cost EESOBASE
3 1 186 4442 73.50 JAN 1 1 £7.00
4 2 4443 B0.75 JAN 1 2 £3.25
5 3 4444 £0.00 JAN 1 3 53.25
G 4 4445 E0.00 JAN 1 4 £3.25
7 5 4446 £0.00 JAN 1 5 55.50
g G 4447 B0.75 JAN 1 ] §1.50
9 7 4448 81.00 JAN 1 7 51.50
10 a8 4449 84.00 JAN 1 g 51.50
11 9 4450 97.50 JAN 1 g9 B3.75
12 10 4451 103.00 JAN 1 10 56.00
13 1 4452 18B.50 JAN 1 11 BE.75
14 12 4453 12825 JAN 1 12 BE.00
15 13 4454) 11250 JAN 1 13 BE.00
16 14 4455) 11025 JAN 1 14 §3.00
17 15 4456) 11250 JAN 1 15 £3.00
13 16 4457 17175 JAN 1 16 §3.00
19 17 4458) 17825 JAN 1 17 50.25
20 18 4458) 18675 JAN 1 138 86.25
2 19 44600 11025 JAN 1 19 53.25
22 20 4461 101.25 JAN 1 20 81.75
23 21 4462 93.00 JAN 1 2 J0.50
24 22 4463 97.50 JAN 1 22 §3.00
25 23 4464 54.00 JAN 1 23 g1.50
2B 24 4465 g2.50 JAN 1 24 51.50
27 JAN 2 1 57.00
28 JAN 2 2 £3.25
28 JAN 2 3 £3.25

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

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:

e The Read Me tab provides access to this documentation.

e 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, SO,, and CO,
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 17 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.

@' Decrement - {:} Increment +

Input Case |0 = m or use Increment { Decrement
Fenewables

Common Assumptions

Selected Scenario Metrics

Renewables with Common Assumptions
LSF Funense g1 LAillion d Ve

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; NOyx, SO,, and CO, emissions; and average marginal energy cost.
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Selected Scenario Metrics
Renewables with Common Assumptions

L5E Expenze $10,344 | Million f ¥ear

Prd Ciost 5,563 Million ! Year

Aug LMP E09.52) &/ Mwh

S0z B2| Thouzand Tons { Year
[ [ 48| Thouzand Tons { Year
oz BE | Million Tons f ''ear
Top Ten Dlays Mo 1.748| Tons= 10 days

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.

! B [ c [ D [ E [T F T & [ R ]
| 1| 1SO Scenario Analysis: Scenario Specific Data Extraction Tool
2
3 Select Scenario in boX to the right
s [ [Scenario Selected ==>R bles with C A pti
[}
E Category Scenario Technology Units Data
| 7 | Energy Sm Hydra [Ghwh) Gw'h 3,763
| 8 | CHF [GWwh) Gwh 5,277
| 9 | Biomass [GWh] Gwh 5221
| 10| Fuel Cells [Gwh) Gwh 5,211
| 1| LFG [GWwh] Gwh 5,232
| 12 | PY [Gwh) Gwh 23
| 13 | Onshore [Ghwh] Gwh 10,795
4 Offshore [Gwh] Gwh 9,268
15 Tatal Energy From Scenario FBesources Giwh 47,284
16
| 17 |[ Mameplate MW Sm Hydro (M) (L7 BTG
| 18 | CHP [Mw] [ E7E
| 19 | Eiomass (M) (1% ETE
| 20 | Fuel Cells ('] [ E7E
| 21 | LFG [Mw) [ E7E
| 22 | PY (W) [ 1715
| 23 | Onzhare (M) 1w
24 ishore (M) hlw /-:2“:2
25 Total Mameplate Capacity (%] [ M 1345
26
| 27 | Installed SmHydro [$/kW-nameplate) FikW 3,000
| 28 | Capital CHP [#/k'w-nameplate] FikW 1,000
| 29 | Cost Biomass [$/kW-nameplate] FikW 2,500
| 30 | Fuel Cells [$/kW-nameplate] FikW 3500
| M| LFG [$fkW-nameplate] FikW 2,000
| 32 | P [#fkW-nameplate] Fkw 4,000
| 33 | Onshore [$fkW-nameplate] FikW 1500
34 Offshore [$/k'W-nameplate] FikwW 2,000
35 Total Investment (£ Million | £ Million | 26,534
38 Annual Met Energy Revenues
| 37 | Met Energy Sm Hydro (3 Million) & Million { yr 222) $ikwur 323
| 32 | Market CHP [$ Million) & Million { yr -TE| $fkWeur -
| 39 | Revennues Biomass [ Million) & Million { yr 138) $fkW-yr 205
| 40 | Fuel Cells [ Million] & Million { yr Bl FARW-r -1
| 4 | LFG [ Million) & Million { yr 14§k 169
| 42 | P [$ Million)  Million  yr 143 $ k- 83
| 43 | Onshore [$ Million) & Million { yr EO7| & kw-ur 157
44 Offshore [§ Million & Million { yr B2E [ 3Nk -y 182
45 Total Met Energy Market Revenues From Scenario Technologies g nillion ¢ y(_ | 1867] & R 1 )
46
| 47 | Mz Sm Hydro [Qualified M) [ E7E
| 48 | Qualified CHP [Qualified M) [ E7E
43 For FCM Eiomass [Cualified M) [ E7E n
E2 Payments Fuel Cells [Rualifisd M) o 675 Welghted average
| 51 | LFG [Gualified M) [ E7E
Ea PV (Gualified M) P 675 based on nameplate
| 523 | Onzhore (Qualified M) P E7S A
54 Offshore [Qualified M) 1% E75 ratlngs
55 Total Qualified Capacity (M) I M| 5,400

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:

e The Read Me tab, which provides access to this documentation
e 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:

e 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).

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

e 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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A B C D E
1 0 0 Ana e =¥ eet: A 0 A A a 0
2 e Heso = 0 0 CS e gesse = 0 =
3
4 |Customize this spreadsheet by entering data in the fields highlighted in yellow below.
B
ISO SA Data
Common User Data
| B | Assumptions
Scenario 6 -
7 |Line No. Revenue/Cost Iltem Units Small Hydro
| 8 | Capacity Market Revenues
Assumed range of monthly capacity payments (collar values from
| 9 | 1 settlernent agreement) FAW-mo 4.5 10.5
10 2 Annual capacity payments (line 1 x 12 months) $/KW-yr 54 126
|11 | Energy Market Revenues
Net Energy Revenues ffrom SA_Scenario Technology.xls spreadsheet
Welcome tab, Column G; gross annual energy revenues minus fuel costs
112 | 3 minus variable 0&M] $/KW yr 329 300
| 13 | Other Potential Revenues
14| 4 Estimated Ancillary Services (assume a percentage of energy revenues) BAkWY-yr 7 7
| 15 | 5 Assumed Public Palicy Incentives: RECs, Tax incentives, Subsidies By 0 o]
| 16| & |Total Other Potential Revenues $/KW-yr 7 7
| 17 | Capacity Costs
| 18 | g Resource Capital Cost AN 3,000 2,300
19| 9 |Annual Revenue Requirement Rate %o 15 13
20 10 |Annual Revenue Requirements (ARR) (line 3 x line 4) $/KW-yr 450 414
21 Summary of Revenue/Cost Calculations
|22 11 Capacity Market Revenues $/KW-yr M 126
23| 12  |Energy Market Revenues $/KW yr 329 300
24| 13  |Other Potential Revenues $/KW.yr 7 7
25| 14 |[Capacity Costs $/KW-yr 450 414
|26| 15 New Resource Economics (Based on Assumptions) $/KW-yr 60] 19]
ki

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.xIs (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:

e The Read Me tab, which provides access to this documentation
e 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.?

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.

1
2
3
4 |Customize this spreadsheet by entering data in the fields highlighted in yellow below.
a
ISO SA Data Common

g Assumptions User Data
7 Line No. Revenue/Cost ltem Units Scenario 2 - EE /DR
a Energy, Capacity and Ancillary Services Costs
9 1 Systern Energy Needs dwio Energy Efficiency Reductions) Ghivh 174,000 174,000
10 2 Energy Efficiency Reductions GYWh 1] 36,DDD|
11 3 Met Systermn Energy GYWh 174,000 138,000
12
13 4 Installed Capacity Wit Installed 38,000 38,000
14 a Capacity Market Payments per month (azzume [0.6 to 14 x COME [7.5]]) Fiki-mo 10.5 10.5|
15 3] Assumed Annual Capacity Market Payments $ Million / yr 4,914 4,914
16

AnnualWwholesale Energy Expenses (average energy clearing price from
17 7 simulation) Fihiirih 70.40 70.40
18 g Annual Energy Market Expense $ Million / yr 12,250 9,715
14
20 9 Ancilliary Percenatge Rate (Typical Low = 1%, High =2%) % 1.0% 1.0%
21 10 Assumed Ancillary Services (line 20 X line 21) $ Million / yr 122 a7
22
23 11 Total Annual Energy, Capacity, and Ancillary Services Payment (lines 6 +8 + 10) $ Million / yr 17,286 14,726
24 Transmission and Distribution Costs

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

24 Transmission and Distribution Costs |
| 25 | 12 Base Transmission Rate (640 from the Whitepaper; $2.98 iz the current rate] Fintith 6.4 ha
| 26 | 13 Base Tr ission R Requir: it $ Million / yr 1,114 1,114
27
E 14 RSPO6 Transmission Expansion Installed Costs § Million Cap 5,000 5,000
| 29 15 (Offsets to Transmission Expansion Installed Costs § Million Cap 0 0
| 30 | 16 RSPO6 Transmission Expansion Installed Costs § Million Cap 5,000 5,000
| 31| 17 Annual Revenue Reqguirement Rate (ypically hetween 18% and 22%) % 22% 22%
| 32 | 18 RSP Incremental Expansion Costs (at 22%) $ Million / yr 1,100 1,100
33
E 19 SA New Transmission and ROW Costs (from SA Final Assumptions Presentation) | § Million Cap 1] 1]
| 35 | 20 Other Transmission Expansion Costs {Land, etc) § Million Cap 1] 1]
| 36 | ral Total SA Transmission Expansion Costs {lines 19 + 20) § Million Cap 0 0
| 37 | 22 Annual Payment Rate for Transmission Investment % 18% 18%
| 38 | 23 SA Incr tal Tr ission Exy $ Million / yr 0 0
39
E 24 Distribution Expenses ($68.90/MWh fram 150 Electricity White Paper 20086} Fintith 689 ha
41 25 Distribution Expenses F Millian fyr 11,989 11,989
] Distribution System Investment Savings (Can use assumed SA Distribution
| 42 26 CostsiSavings §100M-F3250) § Million Cap 325 325
| 43 | 27 Assumed Range of Annual Revenue Regquirement for Distribution Investment % 18% 18%
| 44 | 28 Annual Distribution Systermn Savings (ine 26 % line 27) F Millian fyr a8 a4
| 45 | 24 Annual Distribution System Expense $ Million / yr 11,930 11,930
46
|47 | 30 Total Transmission and Distribution Expenses (lines 13 +18 + 23 - 29) $ Million / yr 14,144 14,144

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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DRAFT Documentation for Scenario Analysis Data Spreadsheets

Total Annual Energy Expense $ Million / yr
Total Ancillary Services Expense $ Million / yr
Total Annual Capacity Expense $ Million / yr
Total New England Transmission Expense $ Million / yr
Total New England Distribution Expense $ Million / yr

Average Energy Rate Component

Average Ancillary Services Rate Component
Average Capacity Rate Component

Average Tr: ission Rate Comp nt

Average Distribution Rate Component

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