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' XENDEE Platform




XENDEE Platform

Holistic microgrid design platform primarily used for planning, operations, and financial analysis.
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XENDEE Platform

Economic Optimization Graphical Information Power Engineering
(Preliminary Design) System (GIS)
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'Economic Optimization

The XENDEE economic optimization suite provides users with a design and implementation tool that
optimizes selection, sizing, dispatch, and placement of technologies for Microgrid, Mini-grid, and Distributed
Energy Resources projects.
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‘Graphical Information System

The XENDEE graphical information system (GIS) allows users to easily input geographical locations of system
assets on a project site for accurate power flow studies and easy visualization.
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Power Engineering

XENDEE provides an easy to use graphical user interface (GUI) to create, modify, and analyze power flow
studies. The GUI connects to EPRI’s OpenDSS tool as a physics engine. OpenDSS is a validated and industry
accepted power flow algorithm environment.

C~'§ ENDEE - analyze project




“What is Optimization?




Optimization

Optimization: an act, process, or methodology of making something (such as a
design, system, or decision) as fully perfect, functional, or effective as possible

New Generation Technologies (kW)

Must serve an average 20

kW load 0:Pdg+Psol_Pload

Mathematics Optimized Solution

Engineering +
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Requirements

Introduction to Optimization and the XENDEE Platform | What is Optimization?



‘Why Optimization

Optimization is a tool in an engineers tool box used to solve problems that can
be formulate to either minimize or maximize a function.

Minimize
Find the cross-sectional areas that minimize weight under
stress constraints.
f(A1,A2) = (A1 +Ax)pL .
min A; + A> [’u
Ap, A Ao E L ’
Fcosa »
A >
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Maximize
Let x be the number of tables of type T1 and y the number of tables of type T2. Profit P(x, y) =90 x +
10y
x>0
x>0

2z + 4y < 7000
z + 2.5y < 4000
2z + 1.5y < 5500




Engineering Requirements

The process of understanding qualitative reqwrements and creating quantifiable

metrics for design and testing.

Light weight -> Weigh less than
50 kg

Inexpensive -> Manufacture cost
less than $100

Small -> Volume less than 2 m3

How the customer
explained it

How the Project Leader
understood it

How the System Analyst
designed it

How the Programmer
wrote it

How the Business
Consultant described it

How the project
was documented

What operations
installed

How the customer
was billed

How it was supported

What the customer
really needed




High Level Classifications

* Discrete — Model only contains variables that take on values from a discrete
set (often integer or binary)

e Continuous — Model contains variables that can take on any real value
* Tend to be easier to solve because of the smoothness of the functions

* Mixed Integer — Model contains both discrete and continuous variables

3 3.333... 3
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Variable B: O O O O Variable B: |< > Variable B: |< >
Discrete Continuous Mixed Integer

12



XENDEE Economic Optimization Assumptions

“All models are wrong, but some are useful.”

Single node — During preliminary design, the distribution network constraints are neglected. All technologies are assumed to be
connected to a single infinite bus.

Representative design days — 24-hour profiles, three for each month, represent typical weekdays, typical weekends, and extreme
days. Monthly and annual quantities are determined by scaling up the daily variables using the number of days each

representative profile occurs within a month.

Linear technology operational characteristic — All operational characteristics of considered technologies must be of a linear form
to accommodate the classification of the optimization solver.

“Garbage in, garbage out.”

Technology economic parameters — Best available data is used for estimating the capital and O&M costs of technologies. Once a
project is financed capital costs can vary dramatically. O&M costs can vary depending on usage and climate conditions

Electricity providers contractual agreements — XENDEE allows for hourly time-of-use energy and demand charges to be modeled
for two seasons of the year. Some complex rate structures may not be able to be directly modeled.



\ Your First Visit to XENDEE




‘Making a XENDEE Account

If you have not made a XENDEE account, please follow these steps:
1. Open a web browser and go to https://asu.xendee.com/JoinNow

2. Input the requested information  seupsorfre
H H Sign up and begin creating the future of electrical power distribution. Power system design and analysis just got a
3 . U Se I nVIte CO d e PACAS U lot easier and accessible. Quickly model and analyze one-line diagrams, build and manage your professional
profile, and start changing the future of power.

* First and Last Name * Email

* Password * Re-enter Password

* Invite Code


https://asu.xendee.com/JoinNow

‘Making a XENDEE Account

4. Log in with your new XENDEE account: https://asu.xendee.com/Account/Signln

PR

XENDEE »¢

Slgﬂ In You are here: Home » Sign In

Email and Password Assistance

* Email * Password Forgot your password?

sjanko@asu.edu || eessesseseen

[J Keep me signed in.

& Secure Sign In


https://asu.xendee.com/Account/SignIn

Making a XENDEE Account

5. Click “Profile” at the top of the page

XENDEE %@ Profile Projects v Catalogs v Documentation v

Academic License

Academic and Non-Commercial XENDEE SaaS Services Agreement

1. XENDEE SAAS SERVICES AND SUPPORT

1.1 Subject to the terms of this Agreement, XENDEE Inc. (Company) will use reasonable efforts to provide Customer with the Services in accordance with the Service
Level Terms defined in Section 9 of this Agreement. As part of the registration process, Customer will identify a user name and password for Customer’s account.
Company reserves the right to refuse registration of or cancel usernames it deems inappropriate.

1.2 Subject to the terms hereof, Company will provide Customer with reasonable technical support in accordance with Company’s standard practice.

2. RESTRICTIONS AND RESPONSIBILITIES



Explore XENDEE

¥

»4 XENDEE

6. Find and identify the following

key items on your profile:

1

2
B
]
E
B
]
E

Menu

Overview

Recent Projects

Recent Project Dashboards
Start a New Microgrid Project
Economic Optimization

Deep Circuit Analysis

Extended Analysis

Samantha Janko's Profile

Ny

Overview

Samantha Janko

& sjanko@asu.edu

& Contact Us

Recent Projects | 3

Name

NAS Pax River (from Mackenzie
Wodicker)

sdf

project1

New Stuyahok Islanded (from Michael
Johnson)

Five_Bus_Microgrid_Task3

© Terms Of Use

Type

Economic Optimization:

Gls

Economic Optimization
GIS

Economic Optimization
GIS

Economic Optimization
GIS

One-Line: Advanced
(IExplarer)

Profile

@ Get Support

Modified

April 25
April 22
April 22
March 11

June 21

Projects ~ Catalogs ~ Documentation ~ a

Recent Project Dashboards 4

You don't have any project dashboards.

View All New Dashboard

I Start a New Microgrid Project L_—|

Economic Optimization Extended Analysis

Deep Circuit Analysis

GIS Configurator

One-Line (IExplorer)
IEEE Test Cases

7

Expert Configurator Arc Flash

= NI
= f8




\ Explore XENDEE R L

XENDEE %k Profile Projects v Catalogs + Documentation v

Chnmanbha lanliala Dua&la

6. Find and identify the following
sections of the Menu:

1| Projects

Catalogs

2
3| Documentation
4

Notifications



\ Explore XENDEE -

XENDEE %% Profile Projects v Catalogs ~ Documentation v _ Samantha Janko

Chnmanbha lanliala Dua&la

Projects v Catalogs v Docum

6. Find and identify the following —
SeCHonS Of the Menu: New Economic Optimization: GIS

New Economic Optimization: Expert

1| Projects
o New One-Line
; Cata | Ogs New One-Line (IExplorer)
_ New Arc Flash
3| Documentation New QSTS
: |IEEE Test Cases
4| Notifications a—

Reports

Project Dashboard



\ Explore XENDEE -

XENDEE %¥ Profile Projects v Catalogs + Documentation v

lawblinla Duakla

Chnmanniha

6. Find and identify the following Catalogs v Documentation v
sections of the Menu:

1| Projects

Economic Optimization Catalogs

Utility Tariffs

Cata|0gs Fuel Prices

Deep Circuit Analysis Catalogs >

2
3| Documentation _
4

Notifications




\ Explore XENDEE -

XENDEE %¥ Profile Projects v Catalogs + Documentation v

Chnmanbha lanliala Dua&la

1

6. Find and identify the following Documentation v | &
sections of the Menu:

. XENDEE Platform Documentation
1| Projects

Power Flow Video Tutorials

Catalogs

XENDEE Updates

2
3| Documentation
4

Notifications



\ Explore XENDEE -

XENDEE %¥ Profile Projects v Catalogs + Documentation v

Chnmanbha lanliala Dua&la

6. Find and identify the following
sections of the Menu:

1| Projects

’rojects v Catalogs v Documentation

Recent Notifications

Catalogs There are new updates to the XENDEE platform.

View all Mark all as read

Notifications

2
3| Documentation
4



Creating a XENDEE GIS Economic Optimization
Project




‘Starting a Project

Sign in and click on “GIS Configurator” to start a new Economic Optimization Project.

$ James Nelson - Profile | cloud ¢ X [iE S

& [ G @ hittps:/A

xendee.com/Users/336/James-Nelson El T0% o @ ﬁ Q, Search I @

*f"’\? XENDEE Profile Projects » Catalogs ~

>4

James Nelson's Profile

Overview Statistics

Membership Plan: beta user
edit |
James Nelson T Details: Manage my account
e 2@ asu.adu B8 Last Seen

Profile Views:
6 We want to hear from you!
@ Terms Of Use Agreement

Recent Projects Start a New Microgrid Project

Name Type Format  Medified Economic Optimization Deep Circuit Analysis

NIWC Introduction Microgrid: Optimization

IEEE Test Cases

ANSI June 16 Extended Analysis

June
= =

MIWC Pacific Training

Microgrid_james




‘Smart Energy Project Wizard — Global Settings

Economic Optimization: GIS — Project Wizard

— A name that you .
can recognize and is relevant to ol S
your preliminary design.
* Project Team — Allows you to
share the project with members
of unique teams. If your account
is not associated with multiple

Project Team

teams, you will not see this
option. e

* Project Location — The address
closest to your project location.
A map will appear once an
address is defined.

Project Options >




‘Smart Energy Project Wizard — Project Options

— Define if metric or imperial
units will be used in input fields.
Currency — Define the currency for all
costs, pricing, and reporting.

Project Year — The year being
considered for optimization.
Project Type — Define project type
such as grid connected and multi-
node.

Economic Optimization: GIS — Project Wizard

3 4

Technology Options Confirm Settings

Project Options

Units Currency Project Year

Multi-Node Grid Connected

Cancel < Global Settings Technology Options »



‘Smart Energy Project Wizard — Technology Options

* Technologies — Select the
technologies to be selected and sized
for the optimized microgrid portfolio.

Technology Options

Solar PV

Battery Energy Storage
EV Charging

Wind Turbine
Run-of-the-River Hydro

Power Purchase Agreement (PPA)

Generator

Heat Pump

Fuel Cell Generator
Gas Turhine

Small Modular Reactor

Boiler

Electric Heater

Heat Storage

Solar Thermal

Electric Chiller

Absorption Chiller

Cold Storage

Electric Refrigerator

Absorption Refrigerator

Electrolyzer

Hydrogen Storage

Methanizer



‘Smart Energy Project Wizard — Confirm Settings

Confirm Settings

Global Settings Technology Options

Project Options

* Project Information — Ensure that the
correct information and options were
inputted. (These can be changed later
if necessary)

Cancel < Technology Options Accept & Create New Project >




Create Your First XENDEE GIS Project

Follow the previous process to create a project with
the following specifications.

Project Name — Fiji Activities

Project Team — Pacific Islands Workshop 2023 (if
prompted)

Project Location — Japan-Pacific ICT Centre, Fiji
Units — Metric

Currency — USD (S)

Project Year — 2023

Multi-Node — No

Grid Connected — Yes

Technologies Enabled — Solar PV, Battery Energy
Storage, and Generator. Ensure all other options
are “no”.

Confirm settings and click “Accept &Create New
Project”

30
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