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Example

Distribution Avutomatic Improves feeder Reduces feeder S0, 000
Automation voltage and VAR voltage losses by 1,000
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Project Characterization
Project Assets, Module. (PCM) : He.lps user
Functions, and determine the functionality
NSRRI STE of the project. Determines .
benefits the project will yield. _Proje"t
input datal
Project benefits
Data Input Module (DIM) :
o Facilitates data input
Project input data required to calculate project
benefits.
Key s
. Sensitivity
:> =User Input I:l = Input interface ranges

—> =Data flow - = Calculation engine

8, #/ 0 , 4 v
4 3 " o
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Phase III

Computational Module
(CM): Calculates project
costs and benefits; allows
for project sensitivity
analysis.

Results

Sensitivity ranges
|

Sensitivity Analysis Input
Interface (Optional): Allows
user to set the sensitivity
range for specific variables.
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.5, Department of Energy Smart Grid Computational Tool [SGCT)

Purpose of Tool: SGCT can be used to calculate the benefits of smart grid projects, compare costs and benefits,
and gain a clearer understanding of the value of smart grid technology and systems interms of monetary benefit.
Furthermare, the SGCT can be uzed to analyze how the costs and benefits vary given different scenarios and
assumptions. Finally, the analysis and insight provided by the SIGCT can be leveraged to inform future smart grid
inwestment.

Ezplanation of Output: The output of the SGCT consists of charts, graphs and tables that summarize 22 distinet
benefits of smeart grid technology deployment. The benefits are monetized and calzulated from actual or estimated
metrics collected in the first Five years of a project lifetime. Based on the First five years of data benefits can be projected
ouk ko 2040, The output alsa includes charts, graphs and tables that summearize the results of a sensitivity analysis. The
user is able to =et a high and low sensitivity range for each input in the tool and the output shows how the benefits are

| affected by variability of the inputs.

Directions: This tool was created to be extremely user-friendly and ea=y to navigate. However, it may be useful to
rewjew the owerall methodalogy of the tool before beginning a new analysis. Below is a diagram of the tool architecture
that summarizes the analysis methodalagy. The tool is divided into three distinet phases: the Initial Project Setup Module
[IF5P), the Project Data Input Maodule [(FOIM], and the BMaster Compatational Tool [MCT). The first phase, or [PSM,
collects information about the project such as the types of as=sets being installed, the functionality of those as=ets, and
bz the Functionality will be used [the mechanisms]. From this input the IPSM determines the list benefits that the project
could yield. These patential project benefits are then fed into the second phase of the tool, the POIM. The POIRM uses
the list of benefits to determine the inputs required ba calculate the benefits, The POIM then helps navigate the user
thraugh the process of entering the required data. [k main purpase is bo ensure that all the required data iz entered in the
proper Format o that the benefits can be analyzed successtully. The input data is then Fed inta the final phase, the MCT,
The MCT is the caleulation engine of the toal, it crunches the numbers and generates the output. The MCT also allows
the user ko complete a sensitivity analysis if desired.

Using the tool is as easy as clicking the big blue button below ta begin and then Fallowing the directions that appear in
each phase of the towl. The user can refer to the official User Guide for the LS. Department of Energy Smart Grid
Camputational Toal for detailed directions and information abaout the caleulation methodologies and assumptions used
in the tool,

Project Characterization
Muodule (FCM) : Helps user

Project Assets

Functions, ancd
Mechanisms

Progect input data

determine the functionality
of the project. Determines

benefits the project will yield. Project

imput dats

Project lewr'll 5

l

Data Input Module (DM :
Faclitates data input
required to calculate project

Computational Module

Sensivl |.:||-'
.Jr'.dl_'r'\l 8

Sensitivity ranges

Key
|:> = Llser Input
e & Dhiba Pl

benefits.,
Sensitivity \

ranges

Input interface

Calculation engine

-
—J

Click here to begin the SGCT

Sensitivity Analysis Input
Interface (Optionall: Allows
user to set the sensitivity
range for spedfic variables
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Project Characterization Module (PCM) ﬂ
‘Welcome to the PCM, This phase of the ool will collect information about the smart grid project such as the bypes of assets being
installed, the Functionality of those assets, and how the Functionality will be used ({the mechanisms), From this input the PCM will
determine the list benefits that the project could yield, This benefit list is used in the next phase of the module to determine which data
inputs are required For the analysis,
The first step in the PCM is to choose the ASSETS that will be installed. The Assets are actually broad asset categories that a number of
smart grid devices could Fall into, The Assets chosen determine the list of FUNCTIONS that can be chosen,
The next step is to choose the FUMCTIONS that the project will enable From the list of potential Functions, Functions describe the broad
capabilities of the smart grid project.
The final step is to choose the MECHARISMS that the project will enable. Mechanisms are specific to each function chosen and describe in
greater detail how the functionality of the smart grid project will be used,
The Functions and Mechanisms chosen map to the list of benefits and determine the final list of potential benefits that the project could
wield. This list of benefits is then Fed to the next phase of the tool ko determine the inputs required.
Project Characterization
Project Assets Module (PCM) : Helps user
Fitnctions: and determine the functionality
Mechanisms of the project. Determines
benefits the project will yield.
Project benefits
Key
I:> =User Input I:l = Input interface
—> =Dataflow
Mext |
# _ ] % n 4 , " _ /
( = >.&  '$&
x

| Please input praject information below.

Organization Name I

Project Name I

Project Start Year I

MERC Region I |

Previous |

Exit |

Mexk |
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PCM - Choose Assets B x|

Please select al assets that wil be instaled as part of the smart grid project. The choices on this page may represent a group or category

of assets, If a particLlar asset that iz being installed does not appear explicitly in this list choose the asset group that is most closely related to the
aszet being instaled. The assets that are chosen on this page wil determine the subset of functons that you wil be able to choose from on the
felowing page.

Customer Assets Transmission Assets
I Customer EMS/Digplay,/Portal Definition | ™ Phase &ngle Regulating Transfarmer Defirition |
[ Smart &ppliances and Equipment (Customer) Definition | I” Phasor Measurement Technology Definition |
™ wehicle to Grid Charging Station Definitian | ™ Saftware - advanced analysis/visualization Definition |
AMI Assets Other Assets
[~ aMI/Smart Meters Definition | ™ Erhanced Fault Detection Technology Defirition |
Distribution Assets ™ Equipment Health Sensar Definition |
Flexible slternating Current Transrnission Defirition |
™ tdvanced Interrupting Switch: Difinition | Systam (FACTS) Device
I controllable/regulating Inverter Definition | I™ Fault Current Limiter Defirition |
™ Distribution Automation Definitian | ™ Two-way Communications thigh bandwidd) Definition |
™ Distribution Management System Definition | Wery Low Impedance (High Temperature T |
Definition
Superconducting) cables
™ Loading Monitor Definition |
istribu enerator (dissel, PV, win Definition
[” Distributed G tar (dissel, PY, wind fi
™ Micragrid Contraller Definitinn |
Electricity Storage device (g.9., battery, N |

flywheel, PEY etc)

Previous | Exit Mext |
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PCM - Choose Functions

I Fault Current Lirmiting
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Please select all applicable mechanisms for each function the project enables. The mechanisms further
specify which benefits a project wil vield. Be sure to navigate to all ensbled tabs before proceeding to the
next page.
Pagel | Pagez | Pages | Paged | Pages | Pages | Pagey’ | Pages | Pages | Pagell | Pagell | pagelz  Pageld IPageH | Pagels | Pagels |
Customer Electricity Use Optimization
¥ Reduces TRD electricity troughput
I Reduces cost of electricity purchases
™ Prevents overlnad of circuit breakers
™ Decreases lnading on systerm elements
Use “Next “Next”
Tab” button
button to appears
navigate to after tab
next navigation
enabled hasbeen
function used
Y
Previous Previous Tab Exit | Next Tab | Mext
T} y T 4"1 "1 4 (|@7A4 - ’
81 # y T ) - 81 - 4
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PCM - Benefits Review

The benfits in black font below represent the benefits this project could vield, For further explanation of the benefit click

the button to the right of the benefit,

Optitnized Generator Operation

Deferred Generation Capacity Investments
Reduced Ancillary Service Cost

Reduced Congestion Cost

Deferred Tramsrmission Capacity Investments
Deferred Distribution Capacity Investrents
Reduced Equiprment Failures

Reduced &L Equipment Maintenance Cost
Reduced TR0 Operations Cost

Reduced Meter Reading Cost

Reduced Electricity Theft:

Previous |

Explanation
Explanation
Explanation
Explanation
Explanation
Explanation
Explanation
Explanation
Explanation
Explanation

Explanation

Reduced Electricity Losses

Reduced Electricity Cost

Reduced Sustained Outages:

Reduced Major Outages

Reduced Restoration Cast

Reduced Mamentary Outages

Reduced Sags and Swells

Reduced COZ Emissions

Reduced SO, MOy, and PRM-10 Emissions
Reduced Oil Usage (hot monetized)

Reduced Widescale Blackouts

Explanation
Explanation
Explanation
Explanation
Explanation
Explanation
Explanation
Explanation
Explanation
Explanation

Explanation

‘ Proceed ko Function-Benefit Chark
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