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Simulation-based design and control

Combine microgrid sizing, design, and simulated operation tools into single analytical framework.

Provide additional features for comparative assessment of cost-performance for emerging features and controls.

System configuration and
component sizing tool for

economic feasibility study.
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Real-time simulation, balancing,
contingency analysis, voltage control,
transient stability.

Rapid system design that
reduces soft costs and improves
design specs.
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- How should I design an Electrical Diagram?




Demonstrations and Lesson Topics for Today

- Microgrid asset selection and sizing

- Microgrid one-line diagram design automation

- Design best practices and collaboration features

- Google Maps integration for design automation and visualization

- System aware cost-optimized sizing and dispatch analysis

- Load shape creation, and data management

- Diesel generator, solar PV, smart Inverter, battery storage system, and controller modeling
- Quasi-Static Time-Series power flow

- Advanced Reporting

- Project management automation for global multi-project environments



Examples to be Covered

* Design of a FOB, ways of improving voltage stability through simulation

* Design of a Microgrid Trailer/ Container (A microgrid container with Diesel
Generator, Solar Inverter, Battery and Grid Connection)

* |EEE 13 Bus Test Case (Standard IEEE 13 Bus Test Case for Modeling the
Distribution Network)

* Optimized Design of a microgrid (Asset Sizing through an Optimization
framework and then utilizing the results for electrical network design)



Installed Cap.

Sch tic of a FOB
Op. Load
MEP-012A N\ 1mMw
0.187-3MW 0.9 pf
@ 4.16kV/208/120 V
? Y(2)-Y(2)
4 N.C. \» NC.
4.16kV
: N.C.
1 [ 3
MEP-012A
0.187-3MW N.C 2 \NC.
4.1 65\’/2‘1?/ 120V, 4.16kV/208/120 V
(2)-Y(g) NC. ~ Y(@-Y(@
— 4.16kV208/120V
N.C HVAC Load ~~  Y(2)-Y(g) ’ j Op. Load
“) 0.5 MW A 0.3 MW
0.9 pf Insulated 0.9 pf
Y N.C.W HVAC Load — ’
= :; 1 MW
v 0.9 pf
" il ¥ 1.SMWh
3MWh X 150 batteries
| 300 batteries
1.67 MW
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XENDEE Schematic (Case 1)

Schematic

o
o<mm

t 03

416 kV/012kV

phases: abc

rating: 0.5 MVA

input (a/b/c) kA: 0.04708 / 0.04708 / 0.04708
output (a/b/c) kA: 1.63197 / 1.63197 / 1.63197
p kW (input / output): 302.3 /-300

q kVAR (input / output): 154.5/-145.3

% loaded: 67.8 %

o

conn 13

phases: abc

current (a/b/c) kA: 0.1553 /0.1553 / 0.1553
p:-1,119.9 kW

q: 0.1 kVAR

storage 03

416kV

phases: abc

state: discharging

charge level: 95 %

voltage (a/b/c) kV: 4.16374 / 4.16374 / 416374
p.u. (a/b/c): 1.0009 / 1.0009 / 1.0009

drop (a/b/c) %:-0.1/-0.1/-0.1

p:-1,120 kW

q: 0 kVAR

Power Flow Results



\ XENDEE Schematic (Case 2)

conn 12
phases: abc
" current (a/b/c) kA: 0.1554 / 0.1554 / 0.1554
P a | p:-1,119.9 kW
q: 0.1 kVAR
I .
t 04
X 416 kV/0.12kV
B = P]/ phases: abc
f rating: 1.5 MVA
v/;e/(/ input (a/b/c) kA: 0.15762 / 0.15762 / 0.15762
~~~\ output (a/b/c) kA: 5.33073 /5.33073 / 5.33073
_ e h/ p kW (inpullou(put): 1,003/-994.4
“ * q kVAR (input / output): 533.2/-481.6
% loaded: 75.7 %
- . . - tap: 102.50 %, position 4
e
- - - storage 02
4.16 kV
i phases: abc
state: discharging
_ charge level: 95 % "
- voltage (a/b/c) kV: 4.16125/4.16125/4.16125 Pa
p.u. (a/b/c): 1.0003 / 1.0003 / 1.0003
s drop (a/b/c) %:0/0/0
p:-1,120 KW
q: 0 kVAR

Schematic Power Flow Results



Thank you!

For more information, please contact:

Shammya Saha
P shammya.saha@asu.edu @602-703-6032

Nathan Johnson

D nathanjohnson@asu.edu @480-727-5271 v’2";7%,3@facuIty.engineering.asu.edu/nathanjohnson
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