2024.06.19 Y10 TO MIET HE TaK - LMdopa XPeT yXe 3a Tpionb KBT*Y anekTposHeprum B rof, a XuTb YeN0BEYKaM CTaHOBUTCS BCE XYXe IS

YenoeeyecTBO NpeBpalLaeTcs... YeIOBEYEeCTBO NpeBpallaeTcs... npespawaeTcs B 6atapeliky ans Lindppbi

C 1968 no 1998 rony no cyTn He BbINo MHTEpPHETA, He Bbino VA, He BbINo YyoOBULWHOrO NepepocTka Tenekoma, Ho BoitH BbIfo cyllecTse
MeHblue, ecnu Bbl TPETUIA MUP HE Ha4an pacTu U NoTPebnsTb, TO U PecypcoB Bbl CTOMLKO HE TPATWUMOCH - HOAWN B LIESIOM XU CNOKONHEK
MOTUXOHBKY B KOCMOC TSHYNUCb. KMBEPHETUKO 3aHMManCh.

Ho 470 TO MOLWO He Tak.

Celiyac yxonsT Kakve T0 KONnoccabHbIE PECYPChI HA 00CNYXMBaHWE 1 pa3BUTUE "LUMKPPbI" HE TONBKO PMHAHCOBLIE, HO U YXe TYMNo ¢on3
BOT [ BT nnaHmpyembie K OCBOEHWIO HagHaUMOHanamn ( Mpo HOMUKK Ha cYeTax yxe nucan... )


?act=viewuser&id=2

billions of dollars in funding to build out its infrastructure and is building 28 data
centers in 2024, The so-called “hyperscalers,” technology companies like Meta,
Amazon, and Google with massive computing needs, have enough estimated data
centers planned or under development to double their existing capacity. In cities

around the country, data center construction is skyrocketing.
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Global Internet and Data Center Trends

Indicator 2015 2022 Change
Internet users 3 billion 5.3 billien 18%
Internet traffic 0.6ZB 4478 600%
Data center workload 180 million 800 million 340%
Data center energy use 200 TWh 240-340 TWh 20-70%

BbILNN HA TPU COTKU TBT*4 noTpebneHuns

Hy M3A cnegur - https://www.iea.org/energy-system/buildings/data-centres-and-data-transmission-networks#tracking

1 IEA analysis based on Masanet et al. (2020), Malmodin (2020), Hintemann &
Hinterholzer (2022) and reported energy use data from large data centre operators.

Global trends in digital and energy indicators, 2015-2022

2015 2022 Change
Internet users 3 billion 5.3 billion +78%
Internet traffic 0.6 ZB 44 7B +600%
Data centre workloads 180 800 million +340%

million
Data centre energy use (excluding 200 TWh 240-340 +20-70%
crypto) TWh
Crypto mining energy use 4 TWh 100-150 TWh  +2300-3500%
Data transmission network energy use 220 TWh EE:‘-DI;SED +18-64%

TW

Sources: Internet users [ITU (2023)]; internet traffic [IEA analysis based on Cisco (2015); TeleGeography (2022);
Telegeography (2023); Cisco (2019), Cisco Visual Networking Index]; data centre workloads [Cisco (2018), Cisco Global
Cloud Index]; data centre energy use [IEA analysis based on Malmodin & Lundén (2018); ITU (2020); Masanet et al.

(2020); Malmeodin (2020); Hintemann & Hinterholzer (2022); Malmodin et al. (2023)]; cryptocurrency mining energy use
[IEA analysis based on Cambridge Centre for Alternative Finance (2023); Gallersdérfer, KlaaBen and Stoll
(2020); McDonald (2022)); data transmission network energy use [Malmodin & Lundén (2018); Malmodin (2020); ITU

(2020); Coroama (2021); GSMA (2022); GSMA (2023); Malmodin et al. (2023)]

DaraueHTtpbl 6e3 kpunTobl - 340TBT*y


https://www.iea.org/energy-system/buildings/data-centres-and-data-transmission-networks#tracking

Kpunta - 150TBT1*4 ( Ha camom aene 6onblue )
CeTtun ons nepenada B1OOCOBMKOB BaLIMX B TUKTOKE C BLUMOM - 360TBT*Y - ntoro no4tu Tptonb KBT*y

Lns noHMMaHns Takas MHOyCTpranbHO paseunTas cTpaHa kak Poccmsi B 2023 rogy notpebuna 1,14 1pnH KBty -
https://tass.ru/ekonomika/19814169

Kak pa3s ecnu ee ¢ kapTbl ybpath Ha umdpy bynet xsatate 6e3 M3MeHeHUs 6anaHca.

Ha sHepreTrike 1 NpOMBILWAEHHOCTM NMPOCKOYMNIA CTPAHHAS HOBOCTb B€3 CChINOK Ha MCTOYHMKM MPO MaHbl HA BbIBOA, HA OpBUTY CONMHEYH
SNEKTPOCTaHLUWiA ¢ BbipaboTkoi 1 Mnpa. kBT*y


https://tass.ru/ekonomika/19814169

,‘FN[I 11-12 (487-488) WHOHb 2024 I'EIJ],.'-'I./ MUPOBAA JHEPTETHEA

B kocmoc 3a 1 TBT*y

2 Mapua Nmoxwna  IEEIEIERERE Q= il < 702

Hay4yHo-uccnegopaTenbcKMe MHCTUTYTEI KOXHOM Kopeu pa3zpabaTbiBaloT KOCMUYECKHUe
CNYTHUKMK MoLUHocTEIo 120 TBT. NMocne BEoaa B 3KCNNyaTaLMio oHM 6yayT NPUHOCHUTE 1
TBT-4 2NeKTpO3HEPrvH B rog.

Pasrosopbl 0 406bI4Ye SIHEPTMKU U3 KOCMOCa BE4YTCA MHOIO NIET, HO B 3TOM rofly OHMW
BO306HOBWNUCE C HOBOW cUnon. Tak, ANoHWA 3aaBWNa o pa3paboTke
KOCMWYECKOro CNyTHWMKa rMraBsaTTHOM MOWHOCTK K 2050 rogy. Te e nnaHol y
Kutad. NpoekT BHe3eMHOW CTaHLU MK eCcTb U y KOXHOW KopeW. B roHky 3a
KOCMWYECKOM 3HEPrMer OHWM BCTYMWUAW NOoCcNegHMMIKM U3 a3MaTCKUX CTpaH, HO NMpw
3TOM MMEIOT BCE WaHChl onepefnTb KOHKYPEHTOB, MOCKONbKY NePBbIe MCMbITaHWUA
CMNYTHUKOB OHW HaMeTunm Ha 2040 rop,

MnaHupyeTcs, 4To cucteMa Mmaccor 10 ThiC. TOHH ByOeT UCNONb30BaTh YeThipe
ThICAYKM COMHEYHbIX NaHenen pasmepom 10x270 M, USFTOTOBAT UX U3 TOHKOM MNEHKMW.
SHeprosdp@eKTMBHOCTL CUCTEMbI COCTaBUT 13,5%. MMKpPOBONHOBOE U3Ny4yeHUe
byneT NnepefaBaThLCA Ha 3eMI0 Yepes aHTeHHbI U 30eck Npeobpa3oBLIBaTLCA B
3HEepruio, 3a rod MoXHo byneT creHeprpoBaTh NpuMepHo 1 TBT-4 sHepruw.
MprMeYaTensHo, YTO 3TO KONMMYECTBO NMpeBbILLaeT ypoBEHbL NOTPebneHNa 3HEPrn
B Kopee — B 2021 roly COBOKyMHoe notpebneHue sHeprum CesepHom 1 KOwHOM
Kopew coctaBuno 0,5334 TBT-4. MHTEpeceH NPOeKT M BapWMaHTOM YTUNKM3aL MM
cnyTHWKa. [locne ncredeHMa cpoka ero akcnnyatauuu (Hepes 30 neT nocne

BBOAA. — [TpKM.) €ro CTONKHYT C MOBEPXHOCTLIO JTyHbI.



MoxeT umdopy 3Ty camyto Tyaa Xe 1 oTnpasutb?
Yo Tam paamaums e He CTpallHa KOCMMYECKAS... & HaM TyT MOXET BbiTb MO CMOKOWHEN XuTb By neT

https://www.nextbigfuture.com/2024/05/south-korea-plan-for-space-based-solar-for-more-than-all-us-nuclear-power.html

https://www.pv-magazine.com/2024/04/23/south-korea-plans-120-gw-space-solar-project/

Mauwa lNMnioxvHa He Hanucana, Ho Tam naes y Kopenckoro npoekTa JOCTaTo4HO MHTEPECHas TeM, YTO NNaHNpyeTCcs 3a4elicTBOBaTb
LEeMUNMTapr30BaHHbIA yHacTok Mexay CesepHoi u KOXHo


https://www.nextbigfuture.com/2024/05/south-korea-plan-for-space-based-solar-for-more-than-all-us-nuclear-power.html
http://www.cosmicpvpower.com/

J-M. Chod, §.-J. Choi and 5.-H. ¥i Space Solar Power and Wireless Transmissi

e

Fig. 4. Overall feature of K-S5P5.

Table 2

Mass allocation of K-55PS.
Subsystems Mass (ton) North of MDL
Structure 1200
Solar energy collector 2000 Military Demarcatis
Transmitter 4000
Power, Attitude control, Thermal, etc. 2410 South of MDL
Propellant {orbit transfer) G50
Propellant (1.0 year station keeping) 10
Total mass 10,000

Total Length of

Since the K-55PS is positioned in Geostationary Orbit (GEO), the
distance (L) between the transmitter and rectenna becomes 35,786 km.

If a microwave frequency of 5.8 GHz is utilized and the diameter of DMZ : Demilitarizad Zore
the rectenna (D) is set to 4 km, the diameter of the transmission
antenna (D) is calculated as 1129 m using Eq. (1). Additionally, if Fig. 5. The proposed location of the Korea Space Solar Po

a square-shaped transmitter is chosen for easier installation, each side
of the square could be set to 1 km, resulting in a total area of 1 square
kilometer.

The decision to use a 4 km diameter for the rectenna is driven by the
aim to utilize the Korean DeMilitarized Zone (DMZ). The DMZ acts as a
buffer zone between South and North Koreas, stretching approximately
250 km in length and 4 km in width (as shown in Fig. 5). Given the
limited territory availability in Korea, finding new areas or assigning
specific sites for rectennas can be challenging. By allocating 4 km
diameter rectennas along the DMZ, it would be possible to accommo-
date around 60 rectennas. If each rectenna could generate 2 GW, the

trtal mmwrar eallactad sscanld has 170 W recadidine anmenvimatale 1

However, as more GEO satellites are moved to the g
the likelihood of collisions increases. If a massive struct
watt class SSPS, featuring a solar panel area spanning
kilometers, were relocated to the graveyard orbit after
would inevitably encounter other uncontrolled satellits
collisions. This would lead to a rapid accumulation c
within the graveyard orbit as successive space solar p
are abandoned there. It is important to note that con
can weigh over 10,000 metric tons, while the total am

Lns npnema sHeprum
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Fig. 9. Impact zone and total AV w.r.t. coordinates: (a) Impact zone on the Moon; (b) Total AV w.r.t. coord
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Fig. 10. Trajectory for K-SS5PS disposal: (a) Trajectory for K-SSPS disposal in GCI Coordinates; (b) Trajectory for K-S5PS disposal in

Table 3

Major parameters for disposal according to thruster forces.

Thruster force

3000 N 2000 N 1000 N

Number of orbits
Elapsed time for disposal (Month)
Disposal AV (m/s)

120 or more
13 or more
1348.0

192 or more
16 or more
1417.8

330 or more
26 or more
1698.7

aerodynamic incineration. Therefore, ¢

pact zone is crucial to maximize the utili
Ideally, the designated area for disposa
side of the Moon. This is because the nea
vital infrastructure such as communicat
habitats, and photovoltaic transmission
side of the Moon has a higher likelihoos

oter snace due to its view factor.



Hy 9TO TaK B KOHTEKCTE TaK cKa3aTb.

Ewe nns noHnmaHus maclutabos - OT Aata ueHTpa doeiicbyka B aHuu - 6yaet otannueatbest 11 ThiCSAY JOMUKOB 3TMX caMbix "aaTtyaH" (
7000 )

o

supply chain responsibility and recycling. The Odense Data
Centre also won the 2021 Green Data Centre of the Year Award
from the Data Centre World (DCW) Awards.

@ Heat recovery from servers

165,000 MWh of free surplus heat from the data centre’s
server halls supported by 100% renewable electricity are
delivered to the local district heating system operated by
Fjernvarme Fyn and distributed to ~7,000 households in
Funen. A recent expansion, once completed, will enable up to
~11,000 households to be heated with recycled, renewable
heat from Meta's data centre. This unique project is the result
of strong community and business partnerships, proximity to
the local districting heating grid, joint infrastructure build-
outs to incorporate the system into the data centre design,
and a great deal of planning.

Ha camom nata ueHTpe paboTaeT 0Kono coTkv GroeamHuL,.



Odense Data Center: Heat Recovery Process
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Wind turbines add renewable Hot air from the servers is The warm water from the
energy to the electric grid that directed over water coils to coupled with additional re
supplies our data center and heat water is used in a heat pump fac
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Tak 1 XuseM...

Mo noBogy BOEHHbIX KOHCPIUKTOB



Uncmo KOHPAMKTOB B MOCTEBOEHHOM MUpPe ITOCTOSHHO pacTteT. [To aHHBIM YHMBeEPC
Vrncansl, ¢ 1950 no 1959 npousouwno 158 koHdnmukToB, ¢ 2010 o 2019 — 453. ITpasg
BBIPOCJIO B [IEPBYIO OUepelb YMCIIO HauMeHee MaclITaOHBIX KOHPIMKTOB C YUCIIOM K
1o 1000 yenrosex B rog, — co 1058 1950-e 5o 370 B 2010-e. OgHako 1 Yncimo KOHPINK?
KOTOpBIE UCCIeN0BATEMN OTHOCAT K BOMHaM — ¢ yncaom kepTs 6omee 1000 B rog —
nagaeT: B 1950-e ux 6pu10 53, B 2010- — 83.
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