Lab 9 - Renewable Power System Modeling using HOMER
HOMER introduction

Homer (Hybrid Optimization Model for Electric Renewables)

HOMER models
micropower systems
with single or multiple
i o power sources:
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HOMER versions/types

HOMER Pro — purchase required

HOMER Legacy — free but not deprecated.
Web-Based FREE version

HOMER QuickStart (https://quickstart.homer.com)

)} HOMER Quickstart X l -:

« - G |® & https://quickstart. homerenergy.com/#/intro see '|':'|"|

LF Most Visited Home @ Getting Started @ NewTab £

Home  About Support Account  Give Feedback

@ ©® » =

£ other Bookmarks



Homer - Features

Simulation

Simulate each system configuration
Estimates the cost

Determines the feasibility of a system design over the
8760 hours in a year, and

Display list of systems sorted by net present cost (NPC)

Cost
Life-Cycle Cost:

Initial cost — purchases and installation
Cost of owning and O&M and replacement

NPC: Life-cycle cost expressed as a lump sum in
“today’s dollars”

Cf. Annualized Cost




Inputs we need to provide st rotie (symhesizea at
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Simulation Example
Search all possible combinations

A—r—>| &
Fuhrlander 30 Primary Load
800 kWh/d
108 kW peak @
Battery
<y » [ le—>
Generator Converter
AC DC
Overall Optimization results
- FL30| Gen | Batt. | Convw. lrutial Total COE Diesel Gen
"”"" Co| = (kM) (kM) Capital MNFC [£/kMh) (L] [hrs]
,J-o. 'j =1 1 1356 B4 30 % 216,500 $ 2849, 905 0.273 75107 4528
!Z_:B [==]) 135 B4 20 ¥ 86.500 $ 885175 0284 101.290 5528
!::3 135 $0 $ 996,273 0.320 132357 8,760
.a‘L». CT3 1 135 120000 $11306357 U363 127673 B.740




HOME QuickStart - Example

HoMER

QUICKSTART K

. BETA Step 2 of 8: Start > Load > PV > Wind > Battery > Summary > Calculate
- Project Information
Enter Project details: Enter Project location:
Name Project 2 ¢ Click on alocation on the map below, or
* Enter an address or location in the Location Search field and click "Search”
Notes Example Project #2 Search Latitude 38.964° Longitude -77.000°
d NEW YORK
. MASSACHUSETTS |
Map Satellite oo
CT ' RI
LA New{}‘(ork
Shiladelphia o
s PN o
Indianapolis MAR\WAND
® DE
Washington
INIA +
4, Nashville
4] —
'H
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HOME QuickStart - Example
HeMER

QUICKSTART |{ MER

BETA Step 3of 8: Start> Project> PV > Wind > Battery> Summary > Calculate

— Electrical Load

Load Profile

Select a daily profile that describes your load:

Commercial Community Industrial Residential
0 3 12 18 24 0 6 12 18 24 0 3 12 18 24 0 B 12 18 24
weekday weekand

Average Load

5 =l kWh/day
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HOME QuickStart - Example
K*MER

QUICKSTART E MER

BETA Step4 of 8: Start> Project > Load > Wind > Battery > Summary > Calculate

— Solar Photovoltaic (PV)

¥ Add solar PV to my system

Type: . . .
yp Generic flat plate PV - Global Horizontal Irradiance
at latitude 38.964° longitude -77.000°
Cost: 3000 = $mkw _ 60- 065
= 565 L 060
T 50 - 0.55
E 45l — A L 0.50
=~ b
= 4.0 045 %
: 50 Losg 2
c 3o 035w
2 030 w
m 254 c
o 025 &
é 2.0 - 0.20 o
= 154 L 0.15
T 10+ L 010
S 054 005
U'U_ 1 1 1 1 1 1 1 1 1 1 1 _UUU
§F @ =2 T E£EEZ2QP2EFZF
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Daily Radiation [ ] Clearne[%qs?lplmex
Annual Average 3.98 (kW-h/m*/day)
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HOME QuickStart - Example

KeMER

 QUICKSTART
Step 50f 8: Start > Project> Load> PV >

HKoMER

Battery > Summary > Calculate

BETA

— Wind Turbine

M Add wind turbine(s) to my system

Type:

Generic 10 kW j
Cost: - : ¢ p .
50000 =1 $/wind turbine
Wind Speed
at latitude 38.964° longitude -77.000°
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HOME QuickStart - Example

HMER

QUICKSTART
BE'A Home  About Support  Account

e Project 2 Details My Projects ~

Refine Your Results Download HOMER File

Here are the best results for each system category. From here, you can:

Try HOMER Pro

1) Click the Details buttons for a detailed report for each system
2) Add, subtract or modify your Load or Components from the Schematic
3) Include a Sensitivity Analysis. @

A ‘ E ‘ + ‘ ! Initial Capital... | Operating Cos...

1 $550 $1,847 $1.03  $29,645 LY Details
1 00  $573 $1,847 $1.03  $29,665 WL Details
AN 1 1 $50,550 $2,361 $305  $87,737 550 [ Details |
JA 1 1 0.1 $50,925 $2,355 $306  $88,026 546 [ Details |
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System Report

System architecture

PV
Nind Turbine
Generator

Dispatch Strategy

Cost summary

HOME QuickStart - Example

Present Cost (§)

Generic flat plate PV 0| kW
Generic 10 kW 1
Autosize Genset 1 kw

HOMER Cycle Charging

Generic flat plate PV Autosize Genset Generic 10 kKW
66k — HOMER Cycle Charging

50k 1
45k —
40k —
35k =
30k —
28k —
20k H

16k - ]
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HOME QuickStart - Example

Schematic Sensitivity

Modify Load or Components Add Components ~ With a sensitivity analysis, the radio button you select will update the Results

table and highlight the corresponding system in the OST chart.

22 = [

Perform Sensitivity Analysis
I

< LOAD |
AP

w1 y
5.00 kWh/d ":‘

0.93 kW peak

M RE

Sensitivity cases were not included initially. Click to include and calculate.
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HOME QuickStart - Example

. _
Schematic

Modify Load or Components

Please Wait

HOMER Quickstart is simulating all possible solutions

AN

0.93 kW peak

LEARN

Operating Cos...

Initial Capital...

1 00 00 CC  $562 $29,669 Details
VAN 1 CC  $50,550 $2,361 $3.05  $87.737 550 mj

1 04 0.1 1 LF  $71.944 $1.883 $353  $101.609 952 [ Details |

1 0.1 1 LF  $70,600 $2,009 $3.56  $102250 N7 Details |
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Objective:
Lab Report Familiarity with HOMER QuickStart

1. Choose your load types and size (kWh)

2. Connect/add equipment of your free choice
PV (as DC Load)
Inverter
Battery as storage

3. Run the HOMER QuickStart

4. Submit the Result screen (screen capture) and the
“Detail” system report.
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