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Este documento describe el sistema de almacenamiento de energia magnética por
superconductividad (SMES), el cual almacena energia en el campo magnético creado por
corrientes que fluyen a través

En este articulo exploraremos las caracteristicas y el potencial de los supercondensadores como
soluciones de almacenamiento energético. Analizaremos su funcionamiento, los avances

Otra tecnologia emergente, el almacenamiento de energia en imanes superconductores (SMES,
por sus siglas en inglés), es prometedora en avances en el

Para valores adecuados del campo magnético se pueden almacenar densidades de energia muy
altas comparadas con otros sistemas de almacenamiento de energia. En esencia,

Un sistema SMES tipico consta de tres componentes: Una bobina superconductora. Un sistema de
electrénica de potencia. Un sistema de refrigeracién criogénico. Una vez que la bobina

El almacenamiento magnético superconductor de energia (SMES) es un sistema innovador que
emplea bobinas superconductoras para almacenar energia eléctrica directamente en forma de
energia

En este articulo analizaremos en profundidad el principio de funcionamiento del almacenamiento
magnético superconductor de energia, sus ventajas e inconvenientes, los escenarios de aplicaciéon
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Temperatura Frente A Alta TemperaturaeditCosteeditAplicacioneseditDesarrollos Futuros para
Sistemas SmeseditDesafios TécnicoseditLos desarrollos futuros en los componentes de los
sistemas SMES podrian hacerlos mas viables para otras aplicaciones. En particular, el desarrollo
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temperaturas criticas mas altas. En 2013, un grupo de investigadores incluso encontré un
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arousel][data-default[{--wptds-carousel-control-bg-color:#fff;--wptds-carousel-control-border-color:#d
dd;--wptds-carousel-control-box-shadow:0rem .125rem .1875rem
rgba(0,0,0,.1);--wptds-carousel-control-fg-color:#767676;--wptds-carousel-control-size:2rem;display:
block;position:relative;block-size:100%}[data-wptds-carousel][data-default]
[data-wptds-carousel-scroll-container]{overflow-x:auto;overflow-y:clip;scroll-behavior:smooth;block-si
ze:100%;-ms-overflow-style:none;scrollbar-width:none}[data-wptds-carousel][data-default]
[data-wptds-carousel-scroll-container]::-webkit-scrollbar{display:none}[data-wptds-carousel][data-def
ault]
[data-wptds-carousel-scroll-container]:.focus-visible{outline-color:Highlight;outline-color:-webkit-focus
-ring-color;outline-offset:.0625rem;outline-style:auto;outline-width:.0625rem}[data-wptds-carousel][d
ata-default]
[data-wptds-carousel-list]{display:flex;gap:.5rem;list-style:none;block-size:100%}[data-wptds-carous
el][data-default]
[data-wptds-carousel-list]>*{flex-grow:0;flex-shrink:0}[data-wptds-carousel][data-default]
[data-wptds-carousel-list]>:not([data-wptds-carousel-item]){display:none}{data-wptds-carousel][data-
default] [data-wptds-carousel-item]{block-size:100%}[data-wptds-carousel][data-default]
[data-wptds-carousel-item]>*{block-size:100%}[data-wptds-carousel][data-default]
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[data-wptds-carousel-item]>img{display:block;inline-size:auto}[data-wptds-carousel][data-default]
[data-wptds-carousel-controls]{list-style:none;position:absolute;inline-size:calc(100% +
var(--wptds-carousel-control-size));inset-block-start:50%;transform:translateX(calc(Orem -
(var(--wptds-carousel-control-size)/2)))
translateY(-50%);display:flex;align-items:center;justify-content:space-between;pointer-events:none}[
data-wptds-carousel][data-default]
[data-wptds-carousel-controls]>*{flex-grow:0;flex-shrink:0}[data-wptds-carousel][data-default]
[data-wptds-carousel-control]{cursor:pointer;inline-size:var(--wptds-carousel-control-size);aspect-rati
0:1;display:grid;place-content.center;border-radius:50%;background-color:var(--wptds-carousel-cont
rol-bg-color);border:.0625rem solid
var(--wptds-carousel-control-border-color);box-shadow:var(--wptds-carousel-control-box-shadow);co
lor:var(--wptds-carousel-control-fg-color);opacity:var(--wptds-carousel-control-opacity);pointer-event
s:all}[data-wptds-carousel][data-default]
[data-wptds-carousel-control]:active{--wptds-carousel-control-bg-color:#fff;--wptds-carousel-control-b
order-color:#ddd;--wptds-carousel-control-box-shadow:0rem .125rem .1875rem
rgba(0,0,0,.1);--wptds-carousel-control-fg-color:#767676}[data-wptds-carousel][data-default]
[data-wptds-carousel-control]:focus-visible{outline-color:Highlight;outline-color:-webkit-focus-ring-col
or;outline-offset:.0625rem;outline-style:auto;outline-width:.0625rem}[data-wptds-carousel][data-defa
ult] [data-wptds-carousel-control] *{pointer-events:none}{data-wptds-carousel][data-default]
[data-wptds-carousel-control]>svg{display:block}[data-wptds-carousel][data-default]
[data-wptds-carousel-control][data-direction="start"]>svg{transform:scaleX(1)}[data-wptds-carousel][
data-default]
[data-wptds-carousel-control][data-direction="end"]>svg{transform:scaleX(-1)}[data-wptds-carousel][
data-default]
[data-wptds-carousel-control][aria-disabled="true"|{visibility:hidden;cursor:not-allowed}[data-wptds-c
arousel][data-default] [data-wptds-carousel-announcel{block-size:.0625rem;border:0;clip:rect(0 0 0
0);inline-size:.0625rem;margin:-.0625rem;overflow:hidden;padding:0;position:absolute}[data-wptds-c
arousel][data-default][data-variant="Normal"],[data-wptds-carousel][data-default][data-variant="Full
Width"|{--wptds-carousel-control-opacity:0}[data-wptds-carousel][data-default][data-variant="Normal"
]:has([data-wptds-carousel-scroll-container]:focus-visible),[data-wptds-carousel][data-default][data-v
ariant="Normal"]:has([data-wptds-carousel-control]:focus-visible),[data-wptds-carousel][data-default]
[data-variant="FullWidth"]:has([data-wptds-carousel-scroll-container].focus-visible),[data-wptds-caro
usel][data-default][data-variant="FullWidth"]:has([data-wptds-carousel-control]:focus-visible){--wptds
-carousel-control-opacity:1}[data-wptds-carousel][data-default][data-variant="Normal"][data-shap]
[data-wptds-carousel-scroll-container]{scroll-snap-type:x
proximity}[data-wptds-carousel][data-default][data-variant="Normal"][data-snap]
[data-wptds-carousel-item]{scroll-snap-align:center;scroll-snap-stop:always}[data-wptds-carousel][da
ta-default][data-variant="Normal"][data-snap]
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[data-wptds-carousel-item]:first-of-type{scroll-snap-align:start}[data-wptds-carousel][data-default][dat
a-variant="Normal"][data-snap]
[data-wptds-carousel-item]:last-of-type{scroll-snap-align:end}[data-wptds-carousel][data-default][dat
a-variant="Fullwidth"] [data-wptds-carousel-scroll-container]{scroll-snap-type:x
mandatory}[data-wptds-carousel][data-default][data-variant="FullWidth"]
[data-wptds-carousel-item]{inline-size:100%;scroll-snap-align:center;scroll-snap-stop:always}[data-w
ptds-carousel][data-default][data-variant="FullWidth"]
[data-wptds-carousel-item]:first-of-type{scroll-snap-align:start}[data-wptds-carousel][data-default][dat
a-variant="Fullwidth"]
[data-wptds-carousel-item]:last-of-type{scroll-snap-align:end}[data-wptds-carousel][data-default][dat
a-variant="FullWidth"]
[data-wptds-carousel-item]>*{inline-size:100%}[data-wptds-carousel][data-default][data-bleed-inline]
[data-wptds-carousel-controls]{--control-side-gap:.25rem;inline-size:calc(100% -
(var(--control-side-gap)*2));transform:translateX(calc(Orem + var(--control-side-gap)))
translateY(-50%)}[data-wptds-carousel][data-desktop]
[data-wptds-carousel-control]:hover:not([aria-disabled="true"]):not(:active){--wptds-carousel-control-
bg-color:#fff;--wptds-carousel-control-border-color:#ddd;--wptds-carousel-control-box-shadow:0rem
.125rem .3125rem
rgba(0,0,0,.14);--wptds-carousel-control-fg-color:#111}[data-wptds-carousel][data-desktop][data-vari
ant="Normal"]:has([data-wptds-carousel-scroll-container]:hover),[data-wptds-carousel][data-desktop]
[data-variant="Normal"]:has([data-wptds-carousel-control]:hover),[data-wptds-carousel][data-deskto
p][data-variant="FullWidth"]:has([data-wptds-carousel-scroll-container]:hover),[data-wptds-carousel][
data-desktop][data-variant="FullWidth"]:has([data-wptds-carousel-control]:hover){--wptds-carousel-c

ontrol-opacity: 1}[dir="rtl"] [data-wptds-carousel][data-default]
[data-wptds-carousel-controls]{transform:translateX(calc(Orem +
(var(--wptds-carousel-control-size)/2))) translateY (-50%)}[dir="rtl"]

[data-wptds-carousel][data-default]
[data-wptds-carousel-control][data-direction="start"]>svg{transform:scaleX(-1)}[dir="rtl"]
[data-wptds-carousel][data-default]
[data-wptds-carousel-control][data-direction="end"]>svg{transform:scaleX(1)}[dir="rtl"]
[data-wptds-carousel][data-default][data-bleed-inline]
[data-wptds-carousel-controls]{transform:translateX(calc(Orem - var(--control-side-gap)))
translateY(-50%)}.b_dark [data-wptds-carousel][data-default],.b_drk
[data-wptds-carousel][data-default]{--wptds-carousel-control-bg-color:#484644;--wptds-carousel-con
trol-border-color:#545250;--wptds-carousel-control-box-shadow:0rem .125rem .1875rem
rgha(0,0,0,.1);--wptds-carousel-control-fg-color:#d2d0Oce}.b_dark [data-wptds-carousel][data-default]
[data-wptds-carousel-control]:active,.b_drk [data-wptds-carousel][data-default]
[data-wptds-carousel-control]:active{--wptds-carousel-control-bg-color:#484644;--wptds-carousel-co
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ntrol-border-color:#545250;--wptds-carousel-control-box-shadow:0rem .125rem .1875rem

rgba(0,0,0,.1);--wptds-carousel-control-fg-color:#d2d0ce}.b_dark
[data-wptds-carousel][data-desktop]
[data-wptds-carousel-control]:hover:not([aria-disabled="true"]):not(:active),.b_drk
[data-wptds-carousel][data-desktop]
[data-wptds-carousel-control]:hover:not([aria-disabled="true"]):not(:active){--wptds-carousel-control-
bg-color:#605e5c;--wptds-carousel-control-border-color:#545250;--wptds-carousel-control-box-shad
ow:0rem .125rem .3125rem rgba(0,0,0,.14);--wptds-carousel-control-fg-color:#faf9f8}.gs_card .iacfic

Jdacfmit Jacfimgc,.gs_card Jacfic Jacfmit .Cico,.b_wpt_container Jacfic Jacfmit
.Jacfimgc,.b_wpt_container Jacfic Jacfmit
.cico{width:100%!important;height:100%!important;border-radius:0}.gs_card .iacfic .iacfmit.iacfstc
img,.gs_card Jacfic Jacfmit  .iacfimgc  img,.b_wpt_container  .iacfic Jacfmit.iacfstc
img,.b_wpt_container Jacfic Jacfmit Jacfimgc

img{width:100%;height:100%;o0bject-fit:cover}#slideexp2_F203D8 .slide { margin-right: 8px;
Hslideexp2 F203D8c .b_slidebar .slide { border-radius: 6px; }##slideexp2_ F203D8 .slide:last-child {
margin-right: 1px; }slideexp2 F203D8c { margin: -4px; } #slideexp2_ F203D8c .b_viewport {
padding: 4px 1px 4px 1px; margin: O 3px; } #slideexp2_F203D8c .b_slidebar .slide { box-shadow: 0
0 0 1px rgba(0, 0, 0O, 0.05); -webkit-box-shadow: 0 0 O 1px rgba(0, 0, 0, 0.05); }
#slideexp2_F203D8c .b_slidebar .slide.see_more { box-shadow: 0 0 0 Opx rgba(0, 0, 0, 0.00);
-webkit-box-shadow: 0 O O Opx rgba(0, 0, 0, 0.00); } #slideexp2_F203D8c .b_slidebar
.slide.see_more .carousel_seemore { border: Opx; }#slideexp2 F203D8c .b_slidebar
.slide.see_more:hover { box-shadow: 0 0 0 Opx rgba(0, 0, 0, 0.00); -webkit-box-shadow: 0 0 0 Opx
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En almacenamiento de energia magnética superconductora es un tipo de instalacion eléctrica que
utiliza bobinas superconductoras para almacenar energia electromagnética directamente, y luego

Los sistemas de almacenamiento de energia magnética superconductora (SMES) almacenan
energia en el campo magnético creado por el flujo de corriente continua en una bobina

superconductora.
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