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|. IDEAL EXAMPLE

Considerations:

Dimensioning and Simulating



What is dimensioning and
simulating in this training?

IDEAL EXAMPLE

“Consider that our purpose is to build a spacecraft to reach the moon.”

Before building it, you have to understand the
physics behind and the available technology
before you start such a complex project.

* The equations are related to the model,
that will explain the behavior of your
spacecraft in the context.

* The available technology refer to the
inputs you will use (among other
parameters such as restrictions).




Oversized results
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If you have the technology and the real
inputs, but you don’t understand the
model, it is very likely that your solution
will be either oversized or wrong.
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Unrealistic results

If you understand the model, but you
don’t have the proper technology data
and real inputs, it is very likely that your
solutions will be either unrealistic or
wrong.




It is the human, with criteria
who drives the simulation
software to converge to feasible
solutions.

If you start a simulation without
criteria, probably you will face a
situation of many (or none)
results without finding a good
solution.
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Simulating different sizes and
all the possible combinations

IN  THIS IDEAL EXAMPLE OF A  SPACECRAFT,

Through a computer simulation we can try different sizes (or
dimension) of the components for a spacecraft, as well to set
different technology combinations and restrictions ...

[ the computer runs the model with our inputs ]

.. and then we can analyze the results: a list of feasible
technology combinations.

Finally, we select the more convenient solution for our
purpose taking into account several parameters and
conditions.




Il. HYBRID ENERGY SYSTEM
SIMULATION



) Life c.ycle project: stages,
imensioning, simulation and design
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MAIN PURPOSE OF THE SIMULATION:
“to dimension conveniently”

 TO DIMENSION an hybrid energy system
— Generator size
 for a given energy demand
» for a given list of available technology and restrictions to consider

------




@ HOMER SIMULATES DIFFERENT
o7 SIZES (dimensioning) OF THE SYSTEM

A dimensioning tool (also referred to as a sizing tool) performs
dimensioning of the system: given an energy requirement, it
determines the optimal size of each of the different components of
the system

* With simulation tools, as opposed to dimensioning tools, the user
must specify the nature and size of each component. The tool then
provides a detailed analysis of the behavior of the system.

* Simulation tools can also be used for sizing. This requires that the
user correctly identify the key variables and then repeatedly run the
simulation, adjusting the variables manually to converge on an
acceptable sizing. Some packages automate this process.

Source: IEA, 2011



Simulation in HOMER

 To use HOMER, you provide the model with inputs, which describe
technology options, component costs, and resource availability.

 HOMER wuses these inputs to simulate different system
configurations, or combinations of components, and generates
results that you can view as a list of feasible configurations sorted
by net present cost.

« HOMER also displays simulation results in a wide variety of tables
and graphs that help you compare configurations and evaluate
them on their economic and technical merits.

Source: HOMER ENERGY, 2011



List of feasible solutions

" File  ¥iew Inputs Oufputs Window Help =
O = H ?
Equipment ta consider Add/Remove. . Simulations: 0 of 48 Progress:
% Sensitivities: 0 of 4 Statu
f l_’
P "ﬂ Sensitivity Results  Dptimization Results l
Primary Load 1 A6 8
A\ 160 Pfhrd Sensitivity varables
13k peak [ "@ Primary Load 1 [kwhed) [160 = | P Slope (deg) | 24 -
EN&IRTO H1500 . .
Diauble click on a system below for simulation results. (" Categorized ™ Overall  Ewport.. | Details..
= — — ’ '4\ CB = P EVD | Gen | H1500 | Corry. Iritial Operating Tatal COE | Ren. |Capacity| Diesel Gen
(o » Converter ] [k [k (kW) Capital Cozt [$vr) NFPC [$/k¥h)| Frac. | Shortage IL] [hrg)
Generstor 1 Fhliza 21 3 ;. 48 15 §162437 20322  $395528 OE03 083 002 4391 619
= e aC Afoar pl an 1 3 48 15 §178167 19,401 $400711 0538 090 000 33 42
_ 22 7 3% 48 15 $164187 20717 $401808 0E0F 083  0M 4995 B3
ﬂ Solar resource Q Economics 23 3 3 48 15 $165.337 20,393 $408722 O0F1Z 08 0 433 EH
J \Wind resaurce & system control 40 3 % 48 15 $195.557 18.421 $406974 0603 095 000 187 %
ﬂ - ¥ G ) 40 2 3 48 15 $179887 19,977 $408827 0610 093 000 2R3 323
1558 L & RS 24 1% 48 15 $167.687 21,258 $411514 0616 084 000 4392 B3
4| Emissions 25 7 3% 48 15 $169437 21,174 $41229 0616 085 000 47330 KR
Conchaints an 2 3 48 15 $182187 22337 $418386 0625 085 000 4778 B
] A 48 15 $197187 0225 $429164 0641 095 000 1651 219
Document 50 7 3% 48 15 §213187 148,900 $430976 0643 098 000 1141 158
Authar | Sneil i vila] 40 1 3 48 15 $163EE7 23484 $433044 0B4E 088 000 4155 545
Nates ] 1 3% 48 15 $181187 22363 $437690 0653 094 000 2576 3%
69




Eopitern duchoieniine 21 ! P

48 Hoppockes: 12 DF S VEC ke Chapng

Tolal FC: § 19853

SERSAM A5 k! Irwurte Lavelond COE . § 0 EIGAWR
s e (a1 18 K Phacrie fipesang Cast § N0
Cost Surwmasy | Cush Fiowa | flsciesl | Py EM | Gen | sty | Corvestm | Gid | Emirsone | ooy Dais |
Lorllppe Consly Pl Stmiiiny
ek praserd T 00
{" Amrusined 120,000
‘v Rarsss ugn
& 100,00
Cabepoios 3 80,000
= iy compuoresnd
™ By posl vpe 00000
T shomdeish  § apm
oM
. L35 Cidwenier
Conpase.. |
Cormgongnl Capdai|}|  Ragleerwnt (f) DEH [# Fussd ] Eabeing [F) Fotid (41
Py ¥ o 42152 1] el
ERBRTN 4B 20 009 55K a 397 G257
emrmagira 1 E.000 o 1430 91 =7 i 110, 450
Hopgachs 12 0P 150 L= mam arEm L] 188D 1101
Corrka 5975 1400 B [] EF ] T
i 1E2AT7 .75 #9959 51 547 AT 16508
Spen Aichischre 21 W PY A Happsck s 13 0PrS 150y Chagng Tkl MPC: 5550
JEMART 1% KW It Lesedoad CTE: § 0 EILA WS
36 W Garwiatod | 15 kW Rleciim Dpeisting e § 3] 300w
Coil Surway CathFless | Eeeticd | Y | ETD | Gen | EBstbeye| Corwetn | Gl | Ersivmorn | Hewly Dala
" Homsnal © Digtounied Diglag ™ Toish ™ Bucewporent 5 By ool ps Dty
Cosl Flows
100,000 —y .
Syplaerent
Teenge
— Cyarsirg
0,0 { == Fuel
o
Z EEEERERNRNERNERERERRERERR
&
E 501 ild) 3
= 00 o -
=150,000

-0, P00

1 2 3
Fighl ol . ey, i, e PRy

& 5 & 7 4 9 0 1 12 13 e
Wead lhahay

15

Evaluation of each solution:
economics and technical performance
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How does HOMER work ?

« HOMER simulates the operation of a system by making energy
balance calculations for each of the 8,760 hours in a year.

* For each hour calculates the flows of energy to and from each
component of the system.

« HOMER performs these energy balance calculations for each system
configuration that you want to consider.

* It then determines whether a configuration is feasible, i.e., whether
it can meet the electric demand under the conditions that you
specify.

* |t estimates the cost of installing and operating the system over the
lifetime of the project.

Source: HOMER ENERGY, 2011



Hourly energy balance calculations
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I1l. PROS & CONS

Advantages and Disadvantages



HOMER

Among other aspects to debate, we may say that for this training
HOMER has some advantages and disadvantages.

CONS

Simulates a list of real technologies, as a Quality input data needed (sources).
catalogue of available technologies and
components.

Very detailed results for analysis and Detailed input data (and time) needed.
evaluation.

Determines the possible combinations of | Experienced criteria is needed to
a list of different technologies and its size. | converge to the good solutions.

It is fast to run many combinations. If you miss key values or sizes, HOMER will
not guess them!

You can learn from the results, and You can loose yourself if you don’t set the
optimize. adequate questions.




IV. HOW CAN THIS SIMULATION
TOOL BE USEFUL TO YOU?



TWO scenarios
after this training

e Audit of projects

— You will be able to create a HOMER file, input the data used in a project or
in a proposal, and get a list of feasible solutions. You may use the results to

establish a dialogue with the hybrid system designer, and require more
answers or justifications.

e Site appraisal

— You will be able to create a HOMER file, input relevant data and get a list
of feasible solutions. You may use the results to develop insight into your

designs (or plans), exploring the implications, reasoning key aspects and
establish recommendations.



Audit scenario

Source: SOTEC, SMA and TTA
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Merci! Thank you! Muito obrigado!
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