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73) oy Ar|EdTd, AAYANIA ALAE 3.0 - 25 2 RV TN, 2016
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Synthetic Aperture Radar) 914 As, 7]4%, 2ot AEE F71 SEFO=ZH
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Z£X: Electric Power Journal, s A+Z2 EIEM T AL ‘274 2lojcPz £E =l
http://www.epj.co.kr/news/articleView.html?idxno=14073, Z 4 & (2022-04-20)

[2& 52] X 7|=d 78 F74 2tolct

FTAUAEATAS A8 AR AT ARE /MO HFFoIIA
O£ AUFS BAHUTL® 19969 R E 20199744 94 ARoIA AFEHE
AAY ARE Mo WHE Ao HIFPIUX oJEH AUFL
qolE ol 2siste], BRId fsde BUstdh BgBAIA Y o &4
AAFe 19969 HE 2019974 Azke]l Ad5E Frlsgon, FdAYol
sgAYnn Gl 2 Ao usyi, ZUE Ade AY Az <

F&o] WA YeEtth

=7F Bfd AdEF AEE ol&sted EHTEA A B = ARG HA
HeA8 4 7|vAs=z &8 7lesty 94 Ase 108 tFo= 3ie
AA dAFE ARE Az i ARE ol&sted HEFETH A
Bao] 71%aH, 20189 WAE Geo-KOMPSAT-2AZ 83 1s|4E A=
g8 F Ae Ao=E JoEn

i

76) Kim, C.K.et al “Solar Resource Potentials and Annual Capacity Factor Based on the Korean Solar Irradiance
Datasets Derived by the Satellite Imagery from 1996 to 2019.” Remote Sensing, 13, 3422, 2021
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(2] 54] fldXtzel HAd Ef2F ol X
(a): GMS-5, (b): GOES-9, (c): MTSAT-1R/2, (d): COMS
=g, AAANIA AUAE D AAXNE B4 A2 B A

AL B AR Z4 HolHE AlE Folth

7D AAAANIA HolHAE g3 o)A,
https://kier-solar.org/user/main.do;jsessionid=7F17A100113AAEE32592C05ED6B35DAD, 744 Y (2022-04-20)
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217 =W 71e F AAHA
O ABNUA Eof T 71& 5 AN

el we WEdel 2 ouAY wEd YA BUP A
HolEE ATHL ELHOE FEIHY] A F/HH A &MLl 2T B
FR89 9 gAEHS 9T NBAA 5 AN =or} Basih oF s
Nz AFAY FA 43 BAS ngoE A% EE4S Bolu AWYE
Ae A% T2 o7t Basth 53 AR AL DEE 2AT PR
M7l AAAY] AT AFAL FA} olFolML Qom FrYel +F
A% HEE FrhelUA gl BHA WEAge) Hust F LT

2.2 =2 AAANUA EoF &= - 717N
2.2.1 v]=

m) <o) ‘Sunshot Initiative’ Z2I#e Ao FREo] PR S =15t
ga ede 25T 7 JES AYsia Jdon, AFHo= HFY sdFda

i
of
ogl_',

A=

=
HFAA A, Az=® 5, &2xZE P Jee] 483 T 9 Utk
BAA N EokllAe Az fAU7FE 953 HERA &8 2 AT FEE
ofyel A=A s FHs ok EI 20199 dEwe] AZdE dHAd F
40%7F BlFF LHoE e HFTS AL 20200 AHX] o] 14GWel

et T

v oy X (Department of Energy)e] AR Y-S whol AyH A4 v
=7} AAANHRA AFAe] A~®El AE md(System Advisor Model, SAM)79-&-
kg, FHAUA =& g #HE dHolHE =7F HolHuolx Z2ORS
&3l PAlEE B3 5 AlE3

78) AP AAAE - oA FTE. AR A WAL 2020
79 =7} AR A4 National Renewable Energy Laboratory $)AFo] E https://sam.nrel.gov/weather-data.html
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LOVETEEl Download Data | LINREL NSRDB Data Viewer About Home Tutorials

Data Legend  Query
Layers RERE
Turn Off All Layers
4 NSRDB
GOES PSM v3

4 GOES PSM Full Disc
4 Annual Means
4 Direct Normal Irradiance
W 2013PSMFullDiscDNI & @
Global Horizontal Irradiance
4 METEOSAT PSMv3
W Multi Year METEOSATPSMDir... & @
Wuiti Year METEOSAT PSM Global Hor.
Annual Means
4 HIMAWARI PSM v3
W Multi Year HIMAWARI PSM Dir... o @
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W SUNY India Direct Normal Irradia... o @

SUNY India Global Horizontal Irradiance
Speciral TMY India
India Summary Statistics
State/Local Borders

3000 km
2000 mi

LY

=7 Mol 4 x| o4 A National Renewable Energy Laboratory # AOIE
https://maps.nrel.gov/nsrdbo-viewer (Z A4 !: 2022.02.16.)

[22l 56] NREL National Solar Radiation Database ClO|E{ ‘F0{ OfA|

T=0o] 20153 Al T2 AE Project Sunroof & FAE
A =T, G HAX Al G A vlE, A9 BgF Hd A
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3AHY mHEstetal T AMEEC Y8 Isolvt IAEY W o F
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Google | Project Sunroof

€1 3489 Gavota Avenue, San Jose, CA, United Statet |

/  Analysis compiete. Your roof has:

1,818 hours of usable sunlight per year
& Based an day-to-day analysis of weather patterns

(\ 1,785 sq feet available for solar panels
Based an 3D modeling of your roof and nearby trees

$14,000 savings

Estimated net savings for your roof with a 20-year lease

FINE-TUNE ESTIMATE SEE SOLAR PROVIDERS

Wrong roof? Dreg the marker to the right cne

2 Y e
S5 Google - ap data B2015 Coogle:| Temsaillse  Aeaot a map elie

EX: 12 MEEZ Z2HE YAOIE https//sunroofwﬂhgoogle com/ (HA: 2022.02.16.)

[O8 57] #+2 MF=Z ZZHE ofA
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ER FES A AA 26GW ol FH B HYE EALE F 2039
AR e 9 Tl I FEZE WHEC wH 53 W
s & AAVE AR, TRALNA AUAE FuF o FEEIEH

12

4

400 Mw
—@ 200 MW
9 100 MW

S0 MW

EXN: 72 MHollAX M F ZH 0[X|

https://about.google/intl/en-GB/stories/renewable—energy—is—boosting—economies/ (&4 &: 2022.04.21.)

(22 58] += MYolHX H4E =

7 Hi2H(floating wind)2 2 Hich /& wold £ vz o2 obdEAMo|l ZEt st
4 Lol 7hsstot

80) https://about.google/intl/en-GB/stories/renewable-energy-is-boosting-economies/
81) °]&F+2, https:/[www.e2news.com/news/articleView.html?idxno=238940, ZA1 : 2022-04-21
82) Kotra il A2, =, AlA Az wode LG 22 2,

https://dream.kotra.or.kr/kotranews/cms/news/actionKotraBoardDetail.do?SITE_NO=3&MENU_ID=180&CONTENTS_NO
=1&bbsGbn=243&bbsSn=243&pNttSn=160430, AL : 2022-04-21
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Statoil’s Hywind pilot park

e The floating
A turbines
| e 25km cable to shore VR EHY
I%i':/—\qﬁ“k'¥ﬂ 25km Hoj= St Paul's
vPeterhead 3 4 r"-.l j 154m Cathedral to
* Hywind pilot park consisti I\ Sarme Sk
’," c{f‘:re ﬂ:l“azilnpamndonmln?s \I" L*/ Htﬁg;fﬂga

,;,__, ~—r North Sea

s "
__.-." f

a9
nl?u.l ENLL m-f.t HMERE

Installed capacity of park

SOMW B A typical fixed
i wind rurbine

HER 2 EE, 30Mw N andsin
whlch is enough to power i

il 18m-37m of
2 O O O O '.'-'all.:r b Depth 95M-120m
y | AEel A wme £y .
homes
2% 73 24 : 7Hel U4 Hol
Sources: companmy; FT esearch ElglE DY

CFT

Z£X: Kotra sl A& wA, = MA 2= Mo s SHU™CEX] AR 2,
https://dream.kotra.or.kr/kotranews/cms/news/actionKotraBoardDetail.do?SITE_NO= 3&MENU_ID=180&CONTENTS_NO=
1&bbsGbn=243&bbsSn=243&pNttSn=160430, 2444 2l : 2022-04-21

(12 50] 2ZEHE R4 FAUMCR 2z

Of

¥ = ZephlR2 YA Zto]th(Nacelle Lidar)8dE A z=3st= Wind LIDAR A ZFA=E
g A= Hl 200m 3RS TF, 5 BSFo] THestthd siE SholnE
283t tE AAZE 22 glo] fAIEs AP B oHE "3Ee] Thestd =
A M ZephlR AlF2] =W FFAR] AU dHste] sig AHle] 3w HH
AA7MA Al E R

83) L eolthNacelle Lidar) : 52 Elule] AA A9 9 vy Z2sde 245t $8 94 Yol 448 ¥
Fob 2o B 58 2AL AFOR PAsHE otk

84) W WF213| A} E o)A, http://serfac.co.kr/?page_id=1305, A4 : 2022-04-21
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JEE EYF W Z=w(PV20300893 B RN dEs sty
TR WG A, AR FE, A aRUbAE e Fska len,
ol nds 2 AHRAY EgFTH vE A Jiesids fs olFH
B BFHA L 124ds CS BfFRAA /pgs F3 Folty. =3, <
NEDO8N= e ko] ®HAH ‘}H]lﬂ] 245 2HEVSS), PHEVSY), HEVI) 7]<7)4

a Z17F A4 5 B3 ZokellA
%?ﬂ FATAZ] 8 od A = #ol

_Vd, o gzt

ox o

224 =
T 1RE HEHA By FE S Top Runer Z2IHE FX3HHA
TEE HIFAA Y g ForF Z2sln Y, 22 &= 20199 9W 9AA
HoFdA &8 24.06%S AT
225 =Y

= Z2Y A} Energy & Meteo Systems GmbHE Efd, 8 ¥k o= A|2~E(Wind
and Solar Power Forecasts¥V< Bl Hlg 2 39 WS A&tk 2o eiY=golyt
T8 S dSs] fEl ZE Wl 7PN E2 R E Y] 4] HlolHE Tkt 71 T
At Z2lSuncast =@l A-8sted Feetal a=3shE oSo] 7lssith

Suncast =d@-& WAA A3t A4KRadiative transfer calcuation), &< 7|4 @A+
293 (Modelling special weather events), &AW g X (Site-specific power
curve), o= B3 A(Forecast uncertainty) 0.2 +A 5o} .

-

85) B & ZE=wi(PV2030) © ‘2030d7kA B E THE F8 ou|A g stz T AF AL HEE 2004

Woll P8 8o 7j&Md A3
86) CI Ellook%jﬂ %EM(Chalcopyrite)ﬁé AA F2E 712 [ -M-V2F IFE MEA-VF IJFE A
& A48 15 949 1 Y42 JA8 X3¢ 29 & F/A CulnSe2(CI9HE ”’U’k%—oﬂ o] 83 Ej A A

87) NEDO : ‘New Energy and Industrial Technology Development Organization® X]|<&7}53 AL F3o] Q3
e MEE FHste HAs AEseE 8 I A7 A 73

88) EV : ‘Electric Vehicle’ ¢ ¢kAlE &4 A7|ASAE gusiy A7 E FHog SR o= 253}
89) PHEV : ‘Plug-in Hybrid Electric Vehicle’ o] ¢fxl2 3dlo|BE]l= A7]|x}ol] &3 A7) HiElgS &AI3 AE2E o)

90) HEV : ‘Hybrid Electric Vehicle’ 9] A2 3 71x] SYATS ALE3tE Avbd 2539 2]l F 7)) o4
o oaf AA7Y FEHE AAF
91) Energy & Meteo Systems $JA}o] E

https://www.energymeteo.com/products/power_forecasts/wind-solar-power-forecasts.php?gclid=EAlalQobChMIp56zv5
uG9gIVzqiWChOnKQDGEAMYASAAEGLINPD_BwWE (A <: 2022.02.16.)
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Single wind power predictions

—) (A

KombiBox PREVIENTO
Combination forecast

v X v (

Weather classification

ZX: Energy & Meteo Systems #AIO|E
https://www.energymeteo.com/products/power_forecasts/wind-solar-power-forecasts.php?gclidc=EAlalQobChMIp56zv5u
G99gIVzgiWChONnKQDGEAMYASAAEQLONPD_BwWE (& A4 &l 2022.02.16.)

[212! 60] Energy & Meteo Systems GmbH 2| EfFrzt 2 M2k of S1tH

226 1 ¢

O] A A A ol A 7] F(IRENA, International Renewable Energy Agency)

IRENAS] ==2% Ay =] o}Egt2(Global Atlas for Renewable Energy)92+
AEAAA N F, 8, T8, vl oyx], AL F i HolE) Ay Brt

ARE B85 2 A Fsts ZYZo|th

92) IRENA Global Atlas for Renewable Energy, https://globalatlas.irena.org/workspace, 4 : 2022-04-21

_86_



C®IRENA

ZX: RENA Global Atlas for Renewable Energy, https://globalatlas.irena.org/workspace, Z4AH Y : 2022-04-21
[12! 61] IRENA Global Atlas for Renewable

[ d3&=

HAT= Vaisala®] ‘Forecaster for solar and wind energy’ + Ej%F
TYAYA dERE AFULNY FHoYA dER= FA Ly E,
UEstE TR FAIZGASEEANWP), #HAlzY dF3AET 2l
st AFgeh FHoUAS ARE dHE 7L, ATE, JH Fo]
gk 4 5= Xt 10Ert AAZE dSEE A9 dEE 1A
ANz d, F ASARE AFTHH BB UA qEE 2dd Tes

=

93) Vaisala, Vaisala Forecaster for solar and wind energy, 2020
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Z£X{: Valsala = 0|X|, https://www.vaisala.com/en/products/renewable—energy/forecaster, Z 4l : 2022-06-27

[Z12] 62] Vaisalall ‘Forecaster for solar and wind energy’ OilA|

(=) &9 (9) B

0 5%

55 ARG A A ENational Maple 54, 2+, A, AF 5
A ASE ATAN ALAIAL o] LA, AW, Fa, A HUD,
Y 5 WAFL Axe] HEHC] AT BFFL ¥ WY PVE FA,

Total Potential)%4), <4 B3 PV(AY ZA9, Zone potential)®), el ¥ 94 DNI
2 GHISolar Satellite DNI & GHD9), ©ejeFg dd4 JARH #S4(Solar Station
Historical Observations)¥?, thE24 7]4dA%(Typical Meteorological Year) 5 A X E
A F3ct. F8 S ACT(Australian Capital Territory) - 80mollAe F<& HF,
100mol A e] HF F4, 160molA e HAF F<5%, NSWNew South Wales
Department of Industry) - 100mol 4 2] F<;, WASP LIB files & FRE A &3}

94) Rooftop Solar PV, Total Potential : LGA(Local Goverment Area) s==olA AL& 7153 &4 gdFd &FMW)
2 A dUA FY(CHO FAHA &=

95) Rooftop Solar PV, Zone Potential : t}3t 2] LGA FFolAH ALg 7158 24 Bl £3MW) 2 A3
A EHGHY FHA =&

96) Solar Satellite DNI & GHI : DNI= “Solar direct normal irradiance’ e} ZAZH 252 FHo 42 =W
of BojA= "l gAY &3t Z=o|¥ GHIE= ‘Solar global horizontal irradiance’ Bl HA|F 43 WA =

=% o)

97) Solar Station Historicla Observation :
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Z X|: National Map, https://nationalmap.gov.au/, A : 2022-04-21
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100.0 * 5.0 1900 50
QD @ 90.0
80.0 40 80.0 20
7
oo s 2 e .
60.0 ) B
60.0 30 8 = 30 b7
4 X 500 %
50.0 N =
- 0 20 i3
400 203 2 40 Sl - |
300 - 300
200 10
200 10
100
100
0.0 20 0.0
00 . ol [RUFHY  ALESSERN, DNEASY ASMAIE
3= P § o 0=
i f-_“,AAx,.,Eg, -‘%-,f.lg EUUHAARY  ABVE SRESNE
ISFTE(%) IE3xHE) o N N
- FEE wI|ELEHK) *71EFANY)
ZEX: sMI|=ME, 20204 7|75 TEXZAL 2020
it =] AA= O A =
[0 76] 28 2ot 7|=+& & 7|=4*t

- FYdd Az2H, BF 7le 0 Hrles EAa=ED diY 80%= 5.0 ZleAxrt
o}

- A" 5, X, AF 7lE - Harle RA(EU) b 80%= 5.0399] 7l&A A7)
o}

- @A A, 9, #AEF e 0 Harle EAe=ED divl 80%2 3539

re
)
N
2
i)
=
N
iy
fz
do

=(EU) th¥vl 80%= 5.0d¢] 7l&Aa7t A3
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<E 48> =2 2ol MEI|sY o 5lRe| Jg5E L JEAR
gt= == o o= EU
MET| S e [ 7s (28 |2s |2 |2 |28 |2E | 715|718
T SF | AR | £F | A | £F | A | 27 | QA | 2F | AR
(%) () (%) (4) (%) () (%) () (%) (d)
Zo{ud Alag gl
T 80.0% | 5.0 | 825% | 3.0 | 75.0% | 50 | 92.5% | 1.0 | 100% | 0.0
22 7=
ANadl 25 M| Al
2 7z ’ 80.0% | 459 | 85.0% | 3.0 | 77.0% | 50 | 90.0% | 1.0 | 100% | 0.0
Chx| MA, 2
s 80.0% | 354 | 88.0% | 2.0 | 79.0% | 454 | 925% | 1.04 | 100% | 0.0
FXESF 7=
HE AH 7|2 80.0% | 5.0 | 80.0% | 3.0 | 78.0% | 50 | 90.0% | 1.0 | 100% | 0.0
Sx: =AMT|SHE, 2020 7272 SEZAL 2020
T8 BoFY ZiedAa sjactoegs HAAFoE AAHo] 1ol WAL,
Aagak Qlzgt, = dY, IA¥dY £ 2 45U
<E 49> = F0}9| 7= X} sl Atkot
- Zary AN2E 25, chx| M,
=3 B E0h 1 amw | Az 2 As oA
A = o1~ a ey i) o] 71&
A 7|E FRETF 7|&
129 PUES ES ES PUEs ES
272 /M = B/ = A =tk /M = /M=
329 A otk M apatatb B /H = A opsbar A npap Al
472 ol=a} ol=a} ne o=z} ol =g}
5z¢ i mi= ol=a} mi= =3
672l N 2L 3 el 2L 3 -
729 EREE R = EREE ENEE 2| 3
EX: mMI|=ME, 20204 7| F7]& TEZAL 2020
2.3.3.2 7R 7HAYA - A4Y) SHe Y9 Je & vl 4
O 71e+E%7 s
gt 38}t &= 7] 8 3 7+ (KISTEP)-& #7712 A 14= 2% 2
He7=7 7 AW E A24x 23 ZAsEY 2dntt mrtsd 7 sl g A%
2w FolE Hotetn HAsrie BAY AHE HAstr] sl [A4x
Ha7| 7| BAGC 18~ 22)] 4] 1207] FHAE & O JeFE=HIE
AAEA T
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<E 52> DEE2 E|OER| 7|2 Hol £22 J|S4E, HTE o2t 9 oo HEZE
SETE CEEY IR, CESTET
20 | - o= e sgAy | mEzw
T =il (= 24) (8 20) (8 2es) (& 2ens)
St= 90.0 1.0 Z2(3.20) < =(4.00) < (3.80) 25(3.10)
S 87.5 1.8 Z2{(3.10) 2 (3.70) < (3.90) A+5(3.00)
ol 97.5 0.3 M £(3.90) F(4.10) < (3.90) FX[(2.40)
EU 100.0 0.0 %[ 11(3.80) E-24(4.80) Et21(4.70) FX1(2.20)
e 9.0 05 HNE360 | 24440 | 24690 | FAE20
EX: st=3tety| 27|28 "I (KISTEP), 20204 7|& =& = A} 2020
* JlEE OB(UOE)E ME/AID(4Y), F4@H), TeRd), 4F(1A)Z2 sto] HRUS ALStIch
w O LCIAE HA2F RIH5RZHE EFE(BE), $T14H), EEGHE), olE2H), (1™ Z 5to] HFztS AlARc
e O 27| EE SEEASE L2H4TZHE FAS(EH), ASGH), FXIQRH), stZ(1A)2 2 5t HAwtsS H A3k

S &Y Ax T F
Aol A 2~49] 24|81

g A3 9oy

AT BE

<¥ 53> 1&g EfYMA| 7|& 2of ME= Oijd] I &=
=2 Heg ES Hes =2 =718 E5 zIt8” LR
o= EU = == = EU
32.9% 42 1% 311.6% 61.7% 6.1
e 4% 2% 29| 2% 42|
- 10.2% 24.4% 99.7% ~16.8% 22
570 = . 3
-‘_g _l—ll,_** - - 1231 /o —72 /o 22
=X st=3tety|=7| &8 "I (KISTEP), 20204 7I" == AL 2020
=2 S7lge UAHAFZH08~'13H), =2 FZH14~"19H)2 2 L5 M3t
» E3 Z7t82 0|2 TZHS M elsto] D TZH08~'124), 2 TZH13~17H)22 LHFof 2AM3Ch
o =2 HMe2 9l E5 HE80 5/ WIS 25 20%2 AAET| mf2o| 572 WREZEe J|KE AdEct
N 7lEyq AE T "=l MY AxEAA 19E AA S Jor Fare
QR E3 v oA 1Y E AASt Y YHA] A F A 2~49E 2R T
<¥ 54> 158 EfYMX| 7|& 2of M= Oid] I 7|==
. £35 Z=E | ERE58 | ATFH IP4 E35
A sk o skg H| 2 H| & CI*T Ha= & gt
Moz o| = o| = EU st EU o= o| =
= 33.1 77 33.8% 38.2% 0.94 30.8% 16.6
sz 29 49 49| 12| 49| 39 39
- 328 2.8 10.5% 38.2% 0.80 23.0% 129
570 =
o 248 55 - - 0.89 - 10.1
EX: st=3ta7|=27| 28" IS (KISTEP), 2020 7= & = A} 2020
« ZQE=2 U8, 253 H|g U P4 MR8 S WRUS ZF 0% AMEI| oo 52 WA
717 e Meklch
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<E 56> ZHYUN J|& 2of ME= OjH] I &=
=2 HRE E5 HaE == 37t 3 Il A=
M= = = st= = EU
4.7% 46.8% 339.1% 75.4% 8.1
- 49 29 12| 39 49
- 3.8% 27.9% 339.1% ~26.0% 1.4
57H£- (e} O
o - - 215.9% 11.3% 22
SR: 32 145t7| 47| 2 "I (KISTEP), 20204 7| S5 Z= X AL 2020
s =2 Z718e DA TZH08~'13H), 2 TZH14~'19H)2 2 LIF0of 24 8tC)
» 3| Zrlee n|ZWTZHS M 250l DM TZH08~124d), 2 ZFZH I3~ 17H)22 LHF0] 245
o =2 MR8 9 B3 He80 52 HWIUS BE 20%2 AAET| 2o 5742 BRIl JK S Aersict
N 71Eyq AE T vl=o] MY AZoA 19E AAFL Yo TS
Z R E3] HEA 195 AR SFH T
<E 57> SHYHM J|& 2o M= tjH| 3L 7=
e £35 ZQER | ERE5 | AFTFA IP4 E35
A sk o sk H| = H| 2 CI2kT Ha= et
o| = o= EU = o| = o= o=
ME=
9.8 7.0 38.2% 27 2% 0.91 45.2% 14.8
sz 52 59 49 19 49 39 2|
- 38 0.8 2.6% 27.2% 0.81 10.2% 8.3
570 =
. 7.2 5.1 - - 0.89 - 8.3
=5 @%mzwla—ﬂz% L2l (KISTEP), 20206 7| &4 Z= = A}, 2020
+ ZQES U8, EQEF HE ¥ P4 HREo SHE HAUS DE 20%2 ALY ool 542 HRFEe
IR 2 Mepstct
ESHSE
——32 ==
=2 E3ZIIg =32
as e ue
-m-EU '.' -B- EU
-a- 0|2 ! s
________ \
‘*s}m;%g
=3 st=23} (KISTEP), 202014 7| &2 A}, 2020
ZeeN 7| 2ol 253 o 7|2
(zh) &= (R) 7|1
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EX: = dEH- T4, 2019
(12 79] etZ g ot et satefetd LAt el X &3 (2004.01 ~2018.08)
<E 56> XY SAHUY LAY el AN U N wm
x| o Bl MN(AtY %) e o (ha) Yo g
™ & (ha/)

Z 290 (6.5%) 815 (7.8%) 2.8
47 93 (2.1%) 217 (2.1%) 2.3
4 289 (6.5%) 611 (5.9%) 2.1
45 593 (13.3%) 1,577 (15.2%) 2.6
M 1,534 (34.5%) 3,701 (35.6%) 2.4
U5 905 (20.4%) 1,608 (15.5%) 1.8
e 551 (12.4%) 1,421 (13.7%) 2.6
25 178 (4.0%) 430 (4.1%) 2.4

T -EHA 10 (0.2%) 19 (0.2%) 1.9
A 4,443 (100.0%) 10,400 (100.0%) 2.3

EX: et d M - gotd TR, KEl ZHA-SAE 2 UHMAe AT gt 24y =84, 2019

* MFT 14n g HA HEIE £2HE 20049 = A 1 MelE FA|

A A Se¢s EHF mEw A9 gHdF T 20208 7E

AR 57} 18,6687 &,

AFAoz BEdol Juh. Al

AEEd=E 12115714, FHEE 9,941/ 4
2

gL Aol 19
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<HE 59> K| efjrd LM MK HEg F HH| B2
20174 7t x| 20184 20194 20204 £33 wd™A | 20204
T MxU™a | MXEUNMA | MAXEHNMA | X SN A N4 Mu| B
7N e e 72 (20204 7tX]) | (MW)
MEE5YA 249 72 74 53 448 488
SAZAA 176 59 92 98 425 1235
Of 723 A 151 60 175 156 542 903
QI 2 A 208 85 162 112 567 915
ZF oA 512 156 237 192 1,097 2128
O 2 A 135 66 70 77 348 355
SAEAA 77 36 70 94 277 584
MEEH XA 101 47 78 55 281 522
Z71= 1,801 1,020 1,858 1,705 6,384 9023
AT 1,455 865 1,325 1,545 5,190 11100
SR 1,637 507 1,597 2,015 5,756 7969
SHEE 2,840 1,134 2,511 3,456 9,941 19034
Hets = 6,399 2,142 3,821 5,806 18,668 25068
Metee 4,877 1,182 2,352 3,704 12,115 29397
dAaEE 2,445 1,079 2,155 3,013 8,692 16445
AMEE 1,485 678 1,433 1,538 5,134 9551
HEEHXR = 408 182 255 298 1,143 3730
EX: MMollHX| 22tR=EZE XM TN, hitps://recloud.energy.or.kr/present/sub3_1_1.do, A4l : 2022-03-02
» Ad|&elo] 2020. 12 7HX| bR E WA Ak HME SAH
w RPSAIY Bkt &M J|&E XNE(QAET TFE2 MREl Xt T FE)
g HdgFe AY 2,402.9MW, HE 2,052.9MW, Fd 1,571.8MW, A&
1,3485MW o2 Ay Afolx B g0 7 YEIA W, it Aol
AgrEo 22 A2 YEyth
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ZX: tistal= Z7IXE A, hitp:/nationalatlas.ngii.go.kr/pages/page_2253.php, AA L : 2022-02-24
tistol=s Z7IX 2R, 22 2A 2020-2172t1 etd-=2 & &td HE-AxM o X

(22 80] =ui efetadr &k 51 &(2020)

AYAN LT BAALA, FRAUANLGA, AMBALAE PO 2AD
TAANAG BAC HEW 2020 71F FALAG), ATLAGE), FEARD),
FEAE) £o2 HgRA A gare] 2 Ao ek
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3.2

<E 60> X2 57 UMEAIY EfbT UHMMHB
(EFSl: kW)
2016 2017 2018 2019 2020
SHEMEE 505 545 573 723 723
s E 15,961 21,107 21,366 26,420 42,844
HsddE 18,665 32,427 32,996 33,045 33,922
SRUHEP 10,873 12,045 12,372 15,008 15,008
MEUME 26,875 33,262 46,060 47,105 48,099
HEUME 6,260 6,260 17,080 23,365 26,116
SMYUMEF 10,483 13,885 20,207 24,196 48,811
EZAFNHX|E 16,469 16,469 16,469 16,469 14,469
GS EPSE® 334 334 334 334 334
X F AL 1,347 1,347 1,347 1,347 2,421
SEHERIYE 1,862 1,862 1,862 1,862 1,862
EH IO 664 664 664 664 664
GS The @ - - 996 - 4,017
TR S AL 10,450 11,872 15,105 14,967 14,927
FGSsal ™= - 2,995 2,995 2,995 5,101
SK E&SE) 5,830 5,830 - - -
7| e} 3,589,741 4,901,407 6,939,435 10,296,604 14,315,474
A 3,716,319 5,062,309 7,129,860 10,505,103 14,574,793

EX: KOSIS &M s[AtY LM Mu| 22k

https://kosis.kr/statHtml/statHtml.do?orgld=388&tblld=TX_38803_A000A, &44 <l : 2022-03-02

9 wARA 8% 24

AZEFHANAEI oA L7Hg 2018 Annual  ReportE  gholl e A g kol A
AT Az mEw 20189 IFoER U FY THEAE 8L,
3 zHGx Heee FATI 2512%,

e 1,299.09MW(6357])0) 21, =
AePds 24.00%, AFE 20.83% <oz Bxsol ok F F8 FHdARE
A, Y, CSEY w22 = Hu FEEALI - T id A 98,000MW 2]
o
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<E 61> I X9 FH MU A M7=

HS S A4 Xt = EHX| % AR 7] =R dae
1 AT 127K At 2474 &~ 1717| 326,300kW 25.12%
2 MeteE 137K At 2070 &~ 1387| 311,800kW 24.00%
3 M= 1670 AL 237 &~ 12071 270,590kW 20.83%
4 MR 871 At 1170 2 1217] 260,450kW 20.05%
5 Z7|E/elH 474 At 574 2~ 247 | 54,250kW 4.18%
6 EMEE 571 At 671 2= 407| 48,500kW 3.73%
7 Hets 670 At 67 2~ 187] 22,800kW 1.75%
8 SHEEE 170 AL 170 2~ 171 2,000kW 0.15%
9 2ot 170 AL 170 2 171 1,650kW 0.13%
10 ot 170 AL 170 2 171 750kW 0.06%

A - 987K & 6357 1,299,090kW 100%
Ex: st=2EHMAE S|, 2018 Annual Report, 2019
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<E 62> I FL FTHCA HE

HE chx| o = EhX| & ZHMW) A x| 2 X =3 A}
1 z3 49 98,000 ZRE HET 2006.09
2 g 4 61,500 dasrE dd 2008.12
3 GSY 18 59,400 da5E Hdokd 2015.08
4 SAHB 15 53,000 da5E 277 2019.03
5 (= 20 45,100 MeEtgdz: g2 2019.01
6 B 7| &F 20 40,000 ZRE 2EAdT 2008.10
7 CHd At 20 40,000 Mejgds Hdetd 2013.12
8 A 2l 20 40,000 Mejgds A3+ 2015.05
9 gy 24 39,600 dasr dd 2006.10
10 & 2 (sl &) 15 34,500 MaEtgde gd27 2019.01

EX: St=FEH MU 3], 2018 Annual Report MF+A, 2019

S FEwAe UIMLAAT} 54.3% A AF AL 354%, 7TEF 7.3%, AAA
30% wo® WHee AASH, AQYALRE FREAVH] 6714 FUUAE
=¥ FolH 13.86%% 7 B2 AFES Bl

<E 63> AIHAYE M| 3 RS
NO Abd Xt ChX| == M X 7| MR B Hv2
1 ol ZHeb ™ AL 4571 &~ 3347] 704,900kW 54.3%
2 ERNPN PN 247K 4~ 2087| 460,400kW 35.4%
3 7| Ebx 2170 2~ 627 94,190kW 7.3%
4 K| REA| 1070 &= 3171 39,600kW 3.0%
A 1007H 2% 6357| 1,299,090kW 100%

rmo0x
o
a
1o
oln

EX] L A RHH Ol A X[ S AL M Foietn) ® S 2

)b Lol Uol S5 HA

<HE 64> AEAIE Mu|E2Y X HRrEB(EHHY)
NO At Xt EFX| H=R7| MR q72 L
1 st s AM e s 827| 180,100kW 13.86% | L& A}35| At
2 st E R e 870 &~ 657] 134,200kW 10.33% | & X}35| At
3 W 2|PE 270 &~ 6571 101,100kW 7.78% | SIZFEEM AL
4 ZEIHLd 170 & 497| 98,000kW 7.54% | DIZHEH AL
5 tHGEC 574 & 417| 94,200kW 7.25% | SIZFEEE AL
6 GS E&R 374 267| 85,550kW 6.59% | TIZHE™ At
7 st s e 470 2 287| 76,750kW 591% | ST X}3| A
8 E A A0 X 37h & 207| 62,700kW 4.83% | DIZHEEH AL
9 M=ol L X[ S At S57H & 407| 56,830kW 4.37% | ZIEHSAH
10 L A 474 4~ 247| 52,600kW 4.05% | L XLE| AL
11 Bj7[ LS U 170 & 207| 40,000kW 3.08% | TIZHEET AL
12 Shalof L X| 170 & 1171 33,000kW 2.54% | DIZHETH AL
13 SK D&D 170 &~ 1071 30,000kW 2.31% | QIZFEEM A}
14 HNEddsSdud 170 & 1071 30,000kW 2.31% | TIZFEH AL
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20209 A &+

Zo]
u

15 s 270 &= 157 28,750kW 221% | SIZHEEA AL
16 FUE 170 &= 257| 18,750kW 1.44% | DIZHEEX AL
17 St AR A 170 &= 87| 16,000kW 1.23% | L™ XS AL
18 HEEH 270 2= 37| 13,500kW 1.04% X XEA|
19 otatZE 2™ 470 2= 77| 13,250kW 1.02% | RIZHEEM™ A}
20 HEL It 170 2 47| 10,000kW 0.77% | B2lZte-M A}
21 MUH 3 -Ool3 370 &= 37| 9,500kW 0.73% 7| EHTP)
22 AR RS 470 2= 77| 9,200kW 0.71% | KA
23 S UM MA 170 2 37| 9,000kW 0.69% | ZIZHEEX AL
24 St Xt S Al 370 2= 57| 8,000kW 0.62% | ZIEHSAH
25 HMELH 170 2 107| 7,900kW 0.61% AEREA|
26 GS ut¢ 170 &= 37| 7,050kW 0.54% | SIZHEM AL
27 | AFpHetx| e 170 2 37| 7,050kW 0.54% | SIZHEEX AL
28 RS s 170 2 77| 6,000kW 0.46% X XEA|
29 =S50 =S A} 270 2= 37| 5,300kW 0.41% | ZIEHSAH
30 HEA A X] 170 2~ 37| 4,950kW 0.38% | TIZHEEX AL
31 A 270 2= 27| 4, 700kW 0.36% | CIZHEM AL
32 SESHY 270 2= 27| 3,650kW 0.28% | TIZHEEX AL
33 | st X|7|=Hd T 270 2= 27| 3,500kW 0.27% | 7| EHSA T &)
34 =M ZHUH 170 2= 27| 3,050kW 0.23% | SIZHM AL
35 2ol L4 X| 170 2~ 17| 3,000kW 0.23% | SIZHEEX AL
36 &==S&C 170 &= 37| 3,000kW 0.23% | SIZHM AL
37 FMESH 170 2~ 17| 3,000kW 0.23% | SIZHEEX AL
38 ZEHEMFOIS 170 & 17] 3,000kW 0.23% | Z|EHBIS)
39 M dydF 170 2~ 17| 3,000kW 0.23% | 7|EHAT&)
40 5| S S UM 170 2~ 27| 3,000kW 0.23% | SIZHEEX AL
41 == 170 &= 17| 2,300kW 0.18% | TIZHUM AL
42 OFAAI Y 170 2~ 37| 2,250kW 0.17% X XEA|
43 DMS 170 &= 17] 2,000kW 0.15% | SIZHM AL
44 | s=ElSHEMSOIE 170 2 17| 2,000kW 0.15% | Z|EHOLE)
45 SHEl A 170 &= 17| 2,000kW 0.15% | SIZHEM AL
46 HAZTHEMSIOIS 170 & 17| 2,000kW 0.15% | Z|EHBIS)
47 Cllloto| T mafo| M 170 2 17| 1,650kW 0.13% | ZIZHEEX AL
48 Hetdy 170 & 17| 750kW 0.06% | KA
49 =7 A 170 2 17| 750kW 0.06% | SHM™X}3| A}
40 st MstEE 170 & 17] 660kW 0.05% | Z|EHEtW)
51 St A 170 2 47| 400kW 0.03% | ZIEHEZAH
52 TEHT| 170 2 17| 100kW 0.01% | SIZHEEX A}
53 HMUAlASlE 170 & 17| 100kW 0.01% | SIZHUM A}
Wl 1007l 2=+ 6357] | 1,299,090kW 100% -
EX: st=EEHMAF S| 2018 Annual Report, 2019
* MFET deZYHokX|el A ohX| W AGXHF FA AKX SAL M Fistn, MFEZH)IF LU S5 A

AA Y 46.4%2 A EH, Z =¥
A EEY, IHHAY, FA, ULzAYg, FAAEFZTY,

Zl
A A 2=l 7] So] 109

105) @=+Ee4kel 78], 2016-202000 =4+ 2 94 Fehds] A X u &CrA)
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ol o) GE A% (19.11)
=1

Alokoq 9| Alotol | Matgd s Aotz XEg 7| AFEF M %]

s atE s oqwm () | O1SIBI OGS 99MW Fu & U EEAS
ghE A STV SR (2EA) AIA|(19.09)

M ALo] 2] 2 AFO| © Melg T Aot X &g 7| AFEF M %]
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e T ZM™e|, =g, =M, = '

oEa| AMal U
LT AR Al BHEH
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BE ZtA 23
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ol e
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AFR| £ | HiO A0 L% | ZSIE ALRIA| TH S SEAS

= ~ er= = o= 42MW ol o o &
= () A B AH-2H K| U o

£71(18.02)
= ShH =

MEHoL | wlo2olux] | s MEA g | i?’ﬂ';fz')
— . S .
=2 (F) 7|22 AH70H x| =4V

ZE8A=

- 129 -



ol ef
+7(17.00

= EE! S ANET 2FP of st 8=

9 =g EM 2022 AHH | 99.2MW oy AE‘”?“H
+7(16.12
Ui | IS NE | s A gE BT EST
O meunia | mwm@E) | 431, Mo7HX ABAMW | Vestas | gx1011.00)
ANEE mEA ST I

Uz | muUAAMMY | 2Hg Zue seAe

1 s 0.1Mw | ol As A
k7 lUixl | Ao7ewx, FFE| A A% 2%
127847 2l 51908~
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2 | zey wra | olmolA(F) | stael o qiewx ww | oMW 08 MA(17.12)
W | zasusa | dedE gz edw SR
13 | =egsid b (2= 53 oo meso 240MW Vestas ZAAZF Y
goyn | WO TR HS SRTHE H#)(20.12

EX: A, DM AMAIY =R E, 2016~2021

AquAFEe Az w=d, 20208 T JFE FHAA FHUE AT
THAST7I= T 135X E HAAH ZoE gldn.

2050 ®EAFTH AUy FH AH &§F F MGWE FHIr] s
8800kic] WA ol WasH ol AFE Was| of 47ujo] SYECLIE 2050
BAhFd Aygleo BgF v &5 F 464GWE R3] 84 6124kno
Waol mastu ot Mg @A o lowelr] AA FE WA 6.1%e
FHTHIND wheF AA FEQ020E 12€¢€ 319 71E 109H13kbel EfgES
A5k 76070W Adn] &% SRsL slssith (AA =E 100,413k [ 13.2ki)

¥ 132km = Efka 1GW T Hest MX

106)

A AR Q

=

107)

AR, https://www.chosun.com/national/transport-environment/2021/06/25/TVHVSBA4ZJEYLMRIPJD55FNKVA/,
: 2022-03-22

YR, https://www.chosun.com/national/transport-environment/2021/06/25/GSFXHY 32R5GPRJAMZUHCKJ3HPI/,

=
\}

1=

AMY ¢ 2022-04-13
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EX: =M M-HEl ofF FHEE 2. BF UL glol £EH,
https://www.chosun.com/national/transport-environment/2021/06/25/TVHVSBA4ZJEYLMRIPJD55FNKVA/, ZdAE & -
2022-03-22
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At M« AFSS{ 7 A(20.9) 11A1(°20.10) (G(PS]
L AEH5(20.8) AP0l 2H3 A
o T ol AL E 2 =2 - Hety
hes [ wel A8 E(20.12)
AE T 5(20.8) FALER 0| we
= R , - 2IlER
H1=T [ N T 23517} E5(20.10) =7
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- Aol
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Ex: st R, ™ Aloichx| MEAIE 35 Z v A ES sfAEseo 2 o S5Hct
http://www.24news.kr/news/articleView.html?idxno=202327, 444l : 2022-03-22

<3 67> =30lolg - ™A J[a HE
T =7 H3st= 7|4 HE HEA A EX
_T'__T'_EilolE{iE-l
of o3 25, &5, 7|, EE M ol & https://www.data.go.kr/data/1
A - 5090251/fileData.do, 2444
SR A 2 ErN '_'2(_)'22 03-21 =
[ A Z=H) SSHolHEZE
of 05 | 25 2T Jlof Zsa el of https-//www.data.go.kr/data/1
e ey T - 5090248ffileData.do, 2444 &
e ere : 2022-03-21
ZaooleHzd,
A Zbd 25, &5, 71, 2, A= PS https://www.data.go.kr/data/1
ST | Es U Aol M sHE 5057071/openapi.do, 2444
1 2022-03-21
Sy
st s ek HMAUAMA J|abatE
o Saan Ames SSHolEl 28,
~ MMM 5 DeE ol & https-//www.datal.go.krécjrjlilafI
Solof b 7| AbAbef 5056557/openapi.do, &4
Fofat AFeE, + 2022-03-21
FUAA FHI2E
[ul—x«{A xuq] —T'——S—E||O|E-{£EE‘|,
=21+ T d .
SIBEAUN | AAZE | 7o 07 OEE, &5 of A https-//www.datal.go.kr/data/1
~ )] 5056575/openapi.do, 244l
U5 25 8 ES
’ ’ ’ 1 2022-03-21
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14,
E=ty b e

EX: StEE2AN A" Ej AWM S E T hitp://koreasolarsys.co.kr/coding/sub2/subi.asp, 2022-03-22
(O3 83] efkat &h™ Ji LA K}

O 38 TAGA A=At

29 wAGA AHEA d VAR g8 dAe YAAHET, IR
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E 68> LAY ofF JlEol e AT 29
Thme
i Auithor Bt Inpit dstny nRMSE
] TH K-mesn clusier + ANN MEAS: Imadiance
gl >
Ik At o al, 2004 (3 hidkden lnyers) (aft) T2
Th  Shormse al, X006 Waveher meural neroorks ;:':d : 141
Alorso-Yoniesine . . MEAS: lradiance
Ih aral, 2015 Crosgs-corre laticn meethod PR —— 104
Ih  Aguiaredal, 2015 Bavestan ANN (bt luyer) {.ﬁ&.:ﬂellitu} 198
lira-
MEAS: lmadionee
! 2 1 1 73
Fubiar Il oot el al, 20H9 AMM A hididen L) par viriablas (480 L
Ciuntierrez-{orea i MEAS: Inadiance, S
14 wtal_2016 AN 2 bicklen bypess) ether vadshloe felt). 0
MEAS: |rradiance
& 1 < -
Lh Dong et al | WS Coerthing SOMFSVRHPSO her variables fsfc) A
de Paiva et al., . . . MEAS: Iradiance,
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AVERAGE 08
- MEAS: lradince
Ih Aguieretsl 2015 Bavesian ANN {muolilsyver) fafe, sanellite) 285
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ih P Cross-cormelation method e sy ) o XY
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. ing day AVERAGE 280
: - MEAS: lrradiance
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: MEAS: Iradianee
# i .
fh Maobon et al, 2009 AN {d hidden loyers) by variablen fok) ME
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TH K-mezin clsmer + ANN MEAS: Imadiance
} 2 >
e Avinm etal, 2016 (3 hiddon, layers) Gt THA
MEAS: Iradance
2k Taperoetal, 2015 Dymarmbe Harmonie Begression fskt) b 1
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NWE: Forecasted
WWE + AR varakbes
B Ak Lierms g sl 2006 isg
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dih Az e al, 2016 (3 hiden layers) NWE: rmadiance 13
dh  Loreng el 3009 ECMWE-OL EER]
AVERAGE A5
MM T & (2019), Ef Lo 4 X o E7|& S&EA, Journal of the Korean Solar Energy Society

t=1
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oo MRS 137 AEAS 9713 2 A€ IgAe g HH g S
EA3H . 7ol FBoF WHEAoly WA r] - 2148 1 Fol U HEA
4 B34S gFEYd, A2 AAANUAZE SoEHA QAR =¥ 9
244 9 AFAHS 23] A3 =8 dFUES AT o

)=+ California [SO°A Ejekd A EHo =0 8310 v J=rd F3F&

Persistence =2, Total Sky Imagery =4, Satellite Imagery =2, NWP(Numerical
Weather Prediction) =92 EFHT}
Persistence RS A Fe T AlFe mlg dSgoem ARESs A5 2dE,
g =99 H #e IdE ARgShE Aol o :
7¥43t} Total Sky Imagery R&-& AA7lo|L}
=< FY3H, sts oMAE rFEEta 5 73 7IMe 28% 2dolth. 759
%, Wy, ole&HErt dAst L JPgste] ARl digk d&5s F .
Satellite Imagery+ Total Sky Imagery®} FAFSHH, 789 F34&S o]&st] W &=
Aikets HoRE 3 9 A =7 w55 Total Sky Imagery R@RETEH
Aol GolAH, 1543 a5 HeldA BEErE 52 oS Edo|th NWP 2dl
SAIZE o] % dFoA ZPE BHAQl 4 JHeR, tir|e £ T4 RddS Fé
A9HR] FE5 HARE FH57]| Wl FEEHCE HIshke WHelth

<I 69> Ef LM o FI|H EF

Soatial Suitable
o= 7| Sampling rate . ; Spatial Extent Forecast Application
Resolution .
Horizon
Persistence High One point One point Minutes Baseline
Total Sky 10 s to 100 . . 10 s of Short-term
30 sec 2-5 mile radius . ramps,
Imagery meters minutes .
Regulation
GOES Satellite 15 min 1 km us 5 hours Load following
Imagery
NAM109) Unit
weather model I hour 12 km US 10 days Commitment
EX: 3|7 2, A MolHX] ZHEZ AlAH”H THS QS o F7|E S& 2019
Erlel 7#AELS JEFHoE YA dolHE o&dtan o, HT9

SMUD(Sacramento Municipal Utility District)*= of7]o] FE22 gz A
Ho= ge Aesa Ak
¥ SMUD(Sacramento Municipal Utility District): Al 22tH & FF2E|2F Placer 7H=2E| 5o AH|AESE
H&sts XGAE] 2fe MIIAMZ o|ZolM 712 2 100 88 &% FEelEl & st

A\

109) NAM(North American Mesoscale) weather model: 2v] 35 2do oty 7|49 2S 93] =Y 374 9
AE NN EYGstes X 714 d= =2d
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<I 70> o|= SPSC 7|zt Ef &L olole 2T Atet

NO 2to{ 7| 2ty A AL 7| E} @ FALE
1 APS O 2 2™ EEX[ 2| derate 2 forced outage rate
ZHE Al AFRE J|A HE/UMOX| M EHE
2 CAISO © U ALZH M EEX| 2] back-panel
3 PGE o 27h EE A7t EjorE oAt
4 PG&E O -
CIHE] EM 2 0| & 7tSE TTHEf L E AlAH
> SMUD - SE(EHAYDHA)
5 SCE o 0| 87ls¢t 28 E £/Curtaiment Al& wMo| JtsEt
AOLE QI E EH°“F oeflo|et AAHE J[ASH MA
7 Xcel Energy O C/ENQFTE ol Al2E/EEA =2
EX: 5|7 2 MM MK ZLE{Z A|AH TS 2SH 01|’“7I =&, 2019

L113. 39 38 &d &9 95 23 M F

n| =+ SPSC(State-Provincial Steering Committee)= Z#Edd S WS4 AQ9
AA HlE HA3E Ak FUER d3rie Fde AT ZEAHAEE FIsia
ATH W= AEXHe 137] AEAF +97Foly AEIAF Foon, @7
ZHLH  d=g 9] Met tower F+ wEAWA on-site A AlA 7]Er
7130l E(F4, 38, %, 719 HYUYX(S] - %), ol &EYEF v H

<3 71> o|= SPSC 7| &t 7|MH ol X M| &
} Met Tower | N EHXK]
b 1
NO 07| 2ty M % 0f & 2 M Ml A H|
1 ASEO @) - = E A 270 o|Me| E3EHEl =0|2 Met tower
2 APS O O -
o SHUMOEX] 170 1702l Met tower
3 BPA © © - 80m =0l° Eeful Naceleol & Ho|g
4 CAISO O O = Z|A& 27| o|Ate| E=dEHl =0]2| Met tower
5 Glacier Wind O ©) = On/off-site Met tower
6 ldaho Power @) -  Ji® EHeld =X Mol Mg
7 PG&E O - -
8 PGE @) - -
= Met towerE M st YL} SHEY =0|L2f
9 SMUD - Cial Ay xHE
10 SCE O O » EZEHMH| 2%7F 50MWE 1702 Met tower
11 Turlock O O = 2702 Met tower 28 &
12 Xcel Energy O ©) -

B3 S1E o Aol 2UEE N2E PE
* PSEE H<2lgt & 127 7| & s & dolg &

FLI|O
o
2
i
N
1>
Ofn
0
N
=
©

o= SPSC 713# tF-E-2 Persistence B2, FXgred, FA 7|dte] =4
38 Zo]u, Persistence RHe A e oS AHe nE] o=go
ol g3t VMg BT dFREE, WEAol A2 Add i A, 2D =
AAZY dZF, dE5ade 4537ME g 71+ Zd(reference modeDZE €83}

rr ko

/'\

J‘J
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714 o xR mEl(Weather situational modeD)& FXdHREdAME= 2] EE,
AN T FAF AAoldel fid dAZe FIysiv, FH EHW A
711 H A Al A 1 EAS tivlste] 779 Z]delA o] &5t Ut
Ramp g2 @7 S54(EHEE T8 ds3tr] ds) &85 F944
HEd dF 73 RdE HZ a0 UM wet oy ZjHddA =Y AE
solth.

< 72> 0|= SPSC 7|2t HEEH of|lF 22 T2 oF

ea= HEg sl
i ME ==
NO 2to{ 7| 2ty LR M2 of s A= H
Hegog | T T | Sx(%)
1 ASEO O 10, 90 1370 &M= HH
2 APS O - - -
3 BPA O - Super forecast
4 CAISO O Tl oy 90 -
5 Glacier Wind ) ) - M3Xt M= A ol
6 ldaho Power 0 Tl o™ - Z&0|S 29 47 JHER =Y)
7 PG&E Eol offd O 90 -
8 PGE O O 90 -
9 PSE Eol offd O 80 -
10 SMUD HE & O 80 -
1 SCE O O 10 M3A M= gt 0| &
12 Turlock O O 80 -
13 Xcel Energy - O 75 -

EX: 37 2, MMYol X ZLEE AAH RS 28 o F7[e ST, 2019

3k, SPSC 71#EL gAtAA A Fad £ Y T2 =8 EFAAS
LFF FBEH AZCF ghol U o W) mde A TEILE, FEB
ndS st 9= AESO(Alberta Electric System Operator)E 23H3 o &

el
71#E FRQREANWP)E 53 FLo =0 &8sl Ao

Glacier Wind, SCE®] 7% #139] 7]3&E(thirdparties) 25 WS o =S o3
e RS HEste =FstH, BPASY A e dESpES WAz BHUtEko

7V AgAdol =2 7H dEFpvts A8k “Super forecast”  7HS
24313, Idaho owere 4719 SRS LT 7T E FH L3 s #HS
TE3E 5 UEE JFolA g md e JZSHe SUE 53T F e
e Zdo digk 2ado] A YEda Utk

ol9lo| %= AlF4Z(Confidence IntervaDoel] W3t EAS 3ty YA} =4
Ae HAE Folth. AYAT A= AIAFEs T3l T8 ddde EFHULS
peretar, B8] e A Hols AAHEAH #HE AT vE2 F&sA T,
B4l =& We dug Fgd dig Ags Alee 5 2o f94 e
A AAES & 4 Ak
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ni

02

<I 73> 0|= SPSC 7|zt H& 2 o F 22 &

; . ; SH 7|4t
NO | &to{Z| 2ty Persistence | x| =& oo 7| akof x| Ramp
1 ASEO - O O - -
2 APS O O O O O
3 BPA O O O O -
4 CAISO O O O 0] Tl
5 Glacier Wind O O O O O
6 Idaho Power O O O - -
7 PG&E O O O - -
8 PGE O O O - -
9 PSE O O O O -
10 SMUD O O O O -
i SCE O O O O HES
12 Turlock O - O - -
13 Xcel Energy O O O - -

EX: 37 2f, MY AR ZLEZ AAH T2

i
mjo
10
o
2
I
N
W
o
o2
N
<
©

glxt 9] ERCOT(Electric  Reliability  Council of Texas)e] SHEA
of| ZA| 2812 AWS Truepower Abe] 0~168A1%F F A T84 FAHEE
53 FTHAAAGA AT ugE E¥W%E AR A 2E(ELRAS, ERCOT
Large Ramp Alert System) =% T3l AA A=l 9 A9H 6A7F 5 A
=9 W3 I 7k AERE AT

System Wide

Z X1 ERCOT, Load and Renewable Forecast in Grid Operations and Planning: ERCOT Experiences, 2014
[O1& 86] ELRAS MH|A of A
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29l T AAYAN AR =YAE(CECRE, Control Center of Renewable
Energy)= AR Ae] x4 % #d dSAHRE A FTSHAAREE, Red
Eléctrica de Espafia)oll Al-gst™ A9 A =FAEHRESCC, Regional Control
Centen)oll Aol Al&E HdEstz o 20029 7ddE FEHTHE o=
A 2EI(SIPREOLICO)S 158 ©H =2 LBAZF 5 FHIAA SHRE A Fso.
A =]

olwj 71AdE7, T WAy 99, dd FA, 158 PF FELAg
Y8 2954 59 A=E &8s

HH| RHHUYP, Q HY 5) N

M| EHAA(ZS, YN 5) .ﬁxﬂﬁ 5;?*1;%'@;

_HEI':E D{|§ =e 2 -

)
1

= HbE | 27 E
2 wHER SHHO XY ARRsata
i L= IO Al EFE IS T B2 = T =
SRPNIEES SR A RN OHIHE Zeet AS 28 &

Bx: UXIZH AT, AMMoILX BT HMS Chuls MAAS Rl Lot o, 2017
+ CECRE : B¢ AR MollLixl 2 HE

« RESCC : X% M4 2&MEl

=+ CECOEL : REES| &&= 2hr| Ml &

sr REE @ AH Q12| A E2HA

[Z& 87] 2= el Mxfdo|AX] 2 AlAH

Records of :
neoming wind Characteristics Weather (On-line power
nd ontput of turbines forecasts measurements [Vorai Eopan Porendr I3 [ e T pe—yr—n |
power
TUBMDI 127041 Do wchw eciado Heta S04 100, Medkc 2003041111
Basic Data ) -
2000
Additional Data e
10001 -+
H1: HO: LI2: ‘
i Prediction with * = — = -
Predietion with Statistical models 1200 baoans 1100 100403 1200 110440 1100 120400 1100 130403
reul power curve ktandard power eurve iy

Z*: Gerardo Gonzalez, SIPREOLICO -WIND POWER PREDICTION TOOL FOR THE SPANISH PENINSULAR
POWER SYSTEM, 2004

[1%l 88] Am 2l SIPREOLICO

(zH) ol & 2n2[E () 2@ Xt 48412 Soto] MM 3 LXEFN 48412 et of

— O —

o

FH

=
=
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L1114, = AR dAF ZUHY EF

S AR EFAd ARFREE AS AE e A9 A=A
a5 BN AAT FEEYEH P A 2EREMS)
il

A H A S Y A ~E(REMS, Renewable Energy Monitoring Service)-&
I8 HolHFHAAE) ¥ ®WE 3 dHolHEHARE dYwTsE s
AAZEOZE A HA Ay LHAFS dSste AAAAAA AH¥le ThE
FHE AAGCE AT F Ae AzHoth dYHed 5, F5, IAE
2% S9o dolgE REMS #AFEH Z2 1 F 2
Auln RS Adeln gk AR Ax Al nEsd ez, A
Y 4% A5 BE, AHE FY HAAZ HolHE A +F - E43%0

71E A8 71# - gAISo]l AAAAUA M RUEP S FPoU, ASF

2 AR FAFEAEEZEZ) Tl AZ g2t dHoly 3 - 840 oHd A
jdstz] #s FmoluAFH AAYAHA FTHEUEHT 3

DL E{ 2] A|AEO _
T2 - = - AlAad ZME =%
2E2EHE= 7|4 24
J
ESPNE] . = 50 FEMAE =
oAlEE 2 =5k ﬂ s
E'”E-_Lé: = POJLLA_L:’ s l N g s E-IXI
=5 5 & =3
B x| - e Z | 0] X[ 110)
cRTU-1000
|
EH
oF
o
o}
o
cf o TH AALZE HAL
C&T UALZE 97| 2%, thed C&ltn
=% ==
S, &/
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ﬁg Eﬁ‘% UV(lhud - »  DVCloud

t EITT

L]

e =
= f—
PR —
v
ooy
UL

i
o . (Gatchay FhUS)
- A A|—°|A}.E_|: —
S T L ,
2K *‘47°Io EkEAZ BhA 112)
DN T3 EAl'C), =, . &I-I_-IKDN
SO, &=
. e
(2)at AALL ALRE
k ; =
§_F= TEHUALZE (5)Ab5H13)
T EU2E Y=k
el PPN EIPNES L J'
T I VvCB = -
L x| = E-IPNETS @h N
Enl_g—llz—, 2'7[85 ACB ni O -
o i o b s
Ty [SSCR 1113
b" AN
aap i ii_ C_ =
I | | S—
HMololl | % dAtzk FA o
: =T
U dAe, 25 a5, %)115)
i T
(F) EPN
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E-Lis
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agzd CEET

n g B
v
— PQube Lzl

W&E

M %

", us

FHONAE oy
o

s
o it F>
§ ﬂ’ & ¥
e
)

Bl esun eewn mma
E9.84

gDy T
=

W&E

Q- ESE ZEA
Zz|o} = &S, S5 | s N 2| o}116)
IEE K.
| H .
s
| €
- 2 Web 7|t
%EE‘ E2uE AlAg oH| 32| J- %E_=! HEI-K|_-|
2L EZ
5 M - =5 Z
2 M x|
Ak 117)
OTRO 2=, =&, 78,
NIX Z8 25 U, OTRONIX118)
e
__l _____ l _____ l e o S far ]
: TR BE API S8 SAM Z=sE | o‘—lij_#o‘” L'-leo
AR | BHZol | 2%, E& ZFEE ' e s © m' ' =
_ N : ]
Mol | HX|S &5, 4T EE, v ] ALK A of L K|
Hxl | e o At ; satoueal
. Al AE119)
EX: MAt =M
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1.1.1.6. AAHH

=2 A1 A

RNol, 717382 dF WEsAded #F A7 9 tiulFo] B3 Aot HHATA
W 718548 A2 9 #ASASE dSFo| F5E8sta, TR dEED T
e dF7IHE Edetd dSpkel tiEd o He 2 dNgES T
Agste] EFAA tHld ¢ JEF sfof ot =3 AARAAHA o F7]=e
ZIHto 2 RUEHAN2E AFrises g &L F Ae &7 e
sty AAZE 714 dSAR Alges T 7IdeE ddk Adejnd W o<l
g WA, Ae EYEHE %W By, FHAHH AsAlo] AzEL AEH 7
w4 ] & (Condition-Based Monitoring)e] 7}%-3loF 3t}

T3 HEFAAY A AALE, Aulas 2 &4 5o MugaE At
FFLHL BHFS ST o A A G A%, sidEe] T AYaa
A, d=AZ, &%, 712, Ards, s, A A9 2 U3 s
T8t olF &4 - Z&3t] HF oA FY AE =0l Zo] T8I

L13. Ul BjgF - FHNUA 2AF 4= e # MH[s
L1131 714A 9 Y3 &% d37)<

71787 wH71 At E S FAAEED 259l HY
o7 A= AZ/F @9 "R EdEs d

71& =Tl B e P
LA A FEE ATz oqAEA S Adsta Aok 7132 A
T2 BRAYF ASAHE, AZ/TE ERAF A5, AHE 7 E(LA, 72
)Y FEE AFsta don, AT VAR E AR eR o Fsta, =44
AFS Tl AlTTE EER TGS ASAu. oluf, “EfF A
A &% TIMES dAGE+EE 2EAF(EEax125-29)]" o 2T 4 4

110) @A Qe Z=8) A & o] A, http://cm-tech.kr/sub3.php, AL : 2022-03-29
111) <l C&l, http://dycni.com/monitoring/, A4 : 2022-03-29
112) 3-#KDN, https://www.kdn.com/menu.kdn?mid=a10210030000, 744 : 2022-03-29
113) (+)4+%}, http://samw.kr/bbs/content.php?co_id=s0305, AL : 2022-03-29
114) @181y x|, http://www.grenergy.co.kr/products0l.html, AL : 2022-03-29
115) Aol 23t9)(F), B FJ L4 YUY A28, A4 0 2022-03-29
116) W&E ] o} http://wnekorea.com/sub/3_9.htm, A2 : 2022-04-03
117) http://www.procon.co.kr/pdf/2006%205/%ED%9A%A8%EC%84%B1.pdf, A : 2022-04-04
118) http://otronix.com/index.php/system-integration/ams/, 74 : 2022-04-04
119) @=oliAFe, AAYAIA FEEYUEY A28 7=,
: 2022-04-03
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Fole AbEsiH, BHEF IAHF AlEYClAS T3 AR AR Zkel wet
LAF = ARE I + U
S0 DgNE Huig EfYE UHTY o5 e X3

B2

7| AkgjolE 7|4t gjo
B wEa o=
EUES NRICHE I HR(YAY 012 B4)
R
EX: 7|M&4H gMol: FZHO0[X] https:/bd.kma.go.kr’kma2020/fs/energyinfo.do?pageNum=5&menuCad=F050700010,
Al 2022-03-05
(02 89] ZE7IATstelel BT WHY oS He
o of NG
49 A 4kskal
o EERE ERET
71% g8t TR HAIS
A

38°N
38°N

37°N
37°N

— 36°N

N 35N

34°N
34°N

125°E 126°E 127°E 128°E 129°E
SWDN (Wim')

130°E 131°E

125°E

126°E  127°E  128°E

wind speed (m/s)

BT . ___Chhiamn

100 200 300 400 500 600 0051152253354455556657 758

2022.02.16.)

129°E  130°E

Z4 Al © I

(=R |

(

[Z& 90] () Pelctet B dFEE (9)

EX: hitp://www.greenmap.go.kr/kr/introduce01.do

fElLtet 2 o FHE(0IA)

113.2. @=oviA7ledTde HEF TAF A5 Ve

stto| LR 7| AT Y3 A o =S SEPASH IEA PVPS 5 7132 4]
78S EYE o83 dEV|ES 83 Ut dddRE A SARY,
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& & EEF & =X
Persistent Perez et al. (2010)
Linear ARIMA Bqlan (2008)
Statistical Model ARIMA Reikard (2009)
CARDS Jing et al. (2013)
Non-Linear ANN Heinmann et al. (2006)
WNN Mellit et al. (2006)
Cloud-Based Satellite - Lorentz et al. (2004)
Model Sky Imager - Chow et al. (2011)
Modeling output - Remund et al. (2008)
MOS Mathiesen and Kleissl (2011)
NWP Post-processing Kalman Filter Pelland et al. (2011)
Temporal average Lorentz et al. (2009)
Spatial average Lorentz et al. (2009)

XM gr=EoU X7 eATH, Mo HX| AHHEXIE 30 - &S 2 o E7|= L, 2016

59 ol & AT A= |HES E8siH, A I, sky imager
A% 54 AH T ol &3tal 6% o] AR HFRAANE FX 7|3 EEY
o] &3t=d, 232 Haslslr] Yal T FAHolA  MOSModel Output
Statistics), HHAA <, Bl¥HAE7, ZAREHE, AlFtF B 71H 5 oYk ks

o ofr

e gk,
Hge dZalt Zeld Ee NWP 233 9494 A8t sky-views
5% gdelm oy FHARTE oluA /%), HIBAF, e, I
grezd, dolt, 14N, AFBEE AR ASFL, A P/l u =
PHe AHoR FEE @ AT F52 B9 HYBL IS YHOE I
SsolA B AN AAL dolE, #Z8 Jdak JFdolH, AYAE
5% AHgstel B WAL ST 5 g0, AA HFBAFS meH] 913
B U BALe] FYrIe WS S A B




= 3l ASOS<} AWSS 71 4ARE &85t
Ao, i, FAZE, 25=7F Ejekd dHAFe spg E 9FEFE vAE
=

UAFsE ARALE AWSHA BESHA @7l BEARIE Q& AH ASOS
AHOE AT F YT, YEAT AZTLE PLHT AVS B2, U

21 A, MARA, Y WAL A BAF PR 5
clade] B BAE AZTAL HEATE o BEHD AT,

7180
&

AE
A7

BHHKDN
HLX| =

oiolg &=

H-E

7IEL AKHR}
THSIHAA

Y SR of ZAH| A L, 2021

FIA 7|8 WEE AL HE S WHY 2

(31.6 :
TTENNT 1Y

[T L Ll
Sy b ol

Lhi ki
@ARPRL B

MESEA BUR BYRS

20213 108 26 1A 7| & B LS TR
HEEAZIZA(SMP) 1 112.5 #/kWh 00 O BRI 14A1 @
MMHERBAUS M(REC) : 36,679 /MW LT T-LEET T BRI R

L L BRLE

WiNTR E=EY L) —

(OUMARY : 2.0 MJ/m2
MARR ER HE/UONRM/ASE -

Google e B HHIBY  150] lew] TR

(23 92] ‘ot™ KDN AKX =" Mu|A AX =tH
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1134 A& AELAE

A& Ao A= ESRIAFY ArcGIS® Solar Radiation Tool*3} 2}

=

7N
Screeninglogics  ©]&3t  A&Alel HY¥F JAF YA, FFEATF
o =3t1 ¢t} SolarRadiation Tool& A EWHo| T=gsl= ZANG, Akaksg

ALY, AEFE ol kel YA AN

ArcGIS Solar Radiation Tool : &

Z2 s 22H FR/EAHIA S

AT,

MZAoI M AHE Jtseh Bfetd oldx] L& 2

©| Solar map service +&0| Mg HAZS

MZHA OHE B 2

12:00
walar

11:008m O 1 Gipm
“’WOC'I:Z' o QO’“
ng' =30 s 0%
O -:- nngle

G
L2

5unn‘|ap,-‘5kymap%ﬁ

v SolarRadiation Toolll M= F2HH TEE = SAMEH, MEHEF HEALE = 5
AMEH MERERS 0] 2510 Ef TR A S MEELICL

EfFELX] S8
EX: M2EEA HUX T FH0[X]|

, http://solarmap.seoul.go.kr/intren/intrenAlgorithm.do, 2444 &

: 2022-03-06
[Z12] 93] SolarRadiation Tool Ef 2kZtofl L x| ArE A X}
2] A] o)) A Z}A) JNEsk  Screeninglogice 7]/ e Bt
A AFEE(2000@~20119)S 7=

o B aE I Pz
ERS !

o

4= YAFE HESL Mulo] mE AF WS AL
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MEMBanE Ry s | | MEA| ERR9IZt B4 23} )

AT I (R

-
-

"
\\

B Alg
ax|gEn 2o
E WAL HEt

e w
TN b s ws e B
el N e 3T

EX: M2E5HA| Y X ZH 0| X|, http://solarmap.seoul.go.kr/intren/intrenAlgorithm.do, 24 : 2022-03-06
[28 94] M2A| Ef 2 Screeninglogic

18 AN BEATE JFOE BggHclole] FeE, A 2w

)
i
gﬁ.fa

S

EEEIED T H2E
M (o0 s 700 60" 500 a0 | 300 w0 10" 0 | 100 |-200 -30° 40" 50" 60" -70° -BO" -S9O
[y 75 75 75 75 75 75|75 B s 75 IS |5 75 75 75 VS (5 15 05
1 |77 79 80 8 8 84| s 8 85 8 81 8 78 7% T T2
20 & 79 25 85 & 78 15 T &
o |3 718 28 8 B 77 T2 & 6l
4 | 88 75 87 - 8 B0 74 67 61 55
s0°_| 63 70 84 87 81 75 63 62 55 48
60° | 57 64 78 &84 I 87 81 75 6 62 55 48 41
70° | s0 7 77 B5 87 8B 86 79 74 B8 61 54 48 41 34
a0* 42 50 68 75 78 78 77 74 63 B4 59 52 45 40 34 2B
50" | 3m a1 57 64 66 66 65 62 58 53 48 43 3 R 7
EX: M2E5HA X ZH 0| X|, http://solarmap.seoul.go.kr/intren/intrenAlgorithm.do, 244 : 2022-03-06
(33 95] M2A| Efka AlMe| MX|HEF MX[ZEo E HEY UAEZE B4
AEEEA PAUAEE T, FEE AE HFFAUA SFE, HFFIUA
TEE AHAE 49, 27098, dEE AE

EX: MSEYHA| HYUX| = EH 0|X|, hitp://solarmap.seoul.go.kr/intren/intrenAlgorithm.do, ZA8 ! @ 2022-06-29

[Z2 96] MESHAl HHX|
(zh) A= o dX] S8 (F) BHSEoHX 225

L
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5. BlgF - FHNUA &#d A Ad H FHE <
5.1 S7hd AHEEA4
511 3] 7143

5.1.1.1. v]=

ul = 3 Fo 71 A (NOAA)S 202613 7EA] A A A & 717dd R Z3E 91 R&D
HA-E AASATY. NOAA A7+ 2L 7/ vl JANNOAA Research and
Development Vision Areas 2020-2026)2 3l 2 Atb AL A& 7t A8
AAS s Aol A EA #HE A2, =7, Zlefds A BFELS T
20199 A YA Ao B &AM E(Earth Prediction Innovation Center, EPIC)S} =4
MAde $1% R&D & A3td Aotk

NOAAE= 2+t AFAR] A FAI 2 A4 ESRL(Earth System Research
Laboratory)®] 47] 3}¢ HAHE FHFLS TS =2 ASRE(Atmospheric Science for
Renewable Energy) #% Alg-& Fa133stal ¢ty ASRE =232 H 3 2
FEA AF A A7 2 AHE =7 @ V3 ES 2 FAGqERE
AFsE HFHoZ ggst Z2AHAEE £3stH, vl= A X F(DOE, Department of
Energy)e] &2 A44 s 53t

ESRL Director's Office

Jennifer Mahoney, Director
David Zezula, Deputy Director

Chemical Sciences Laboratory Global Monitoring Labaratory: Global Systems Laboratory Physical Sciences Laboratory

David Fahey, Director Ariel Stein, Direstor Jennifer Mahoney, Birector Robert Webb, Directar

ZX: ESRL & 0| x|

(32 106] ESRL =& =

20183 NOAAE= FAREEYT Hd /MAAdEs H3F2 ti7]3s7 QA=A 7438
Al & (Atmospheric Science for Renewable Energy Science Plan FY2019-FY2023)-
TEoL FAZH)] AT BokE AABYsIH o, 1FH #ASFS AT HH AA
AFT AT, 715 8o AR mA&= 7HE FFCHF, AEE, AT,
10d &%) d=S /AT

NOAA®S] A FA2=Hl AFAESRLE HYF T 4= /MAAdE A8 FAHE

133) https://www.esrl.noaa.gov/about/
134) https://www.esrl.noaa.gov/gsd/renewable/ASRE_Science_Plan.pdf
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AR HAs g #AZAs F4E A3 A< g dE HH Z=AESFIP, Solar
Forecast Improvement Projech)E 31393ttt 2013-20161d 713+ &< =31
7197+ AMEHNCAR), IBM3 ¥™H3ste] 3km HRRR =93 13km RAP
TAQEEANWP)S] HZ35 ATE FdsiA o, oleod= NOAAE T %
ZAF AFSIS), EH AR ZAHSURFRAD) WEY Fol A 12 A4 716 gl

4 2y, 1Fd 485 5 AEE AT dth

=
o
wu

T3, AFAI2" AFAESRLE @] 714dS =9E(HRRR, High-Resolution
Rapid Refresh) 1=3}E 7|gto 2 FHEA oF MAS HFHO=Z npgo B4
2 2 A E(WFIP, Wind Forecase Improvement Project)E 3x}#] 4~338}53th.1360) DOE
2 NOAA 7713, NWS, HIzt B& 7]gdEo] FH3 12 ZE2AH Eo A& NWS9
Rapid UpdateE A& <53 wlwste] 7iAd" @7](0-6A1%b) S8 o5 RAP
2d A AAE E=FIAT o] o= 1T BY 2 EHE A FE5A
HEQAZ A 44 AF 71383 As 78 % dHeolH A% 7]<, HRRR
T2 71445 249 57|34, HRRR 228 &9 Hag 2 4d Qie oF 5&
TPt Ut

20159~2019d Sk 2509 ZElE EQEtE WEIP2 Z2AHES 53
A7l B, B33 AP =d E M " R UM, &
ASHE, EFHH AFI} P 45 Y T gAEA AY =
MANEFHF 0™, Vaisala, =3 AMANHIA HAF4A, Lawrence Livermore =3
A4, Pacific Northwest =3 -4, Argonne =5 74, NOAA tir] A
A4 % ESRL, 28 tistw ¢ tfr] d7 AlE, E3s|=rtd, Texas Tech
University, University of Notre Dame %o st}

r>~ _L?{_‘,
4w g
O X N

o= & ) 7] H(NOAA)S] 7%, 13km 3l =<9 Rapid Refresh®} 3km 4= <]
High-Resolution Rapid Refresh®] x2d-e 53 gokgoux 7]4= Yo
83 75, BAF AdUYA, 2B qHE AFBWANE, Fx] qHE T FE
2 BA YA RIS A REEH, £ O g dERE A
BAAE R ZIEF t7] A AFREAHQD AlE#HC|AHe] HastrE AAAYAE
$3F th7]#}sH(Atmospheric Science for Renewable Energy) ZT=Z 138 53
1-48A1ZF A BASE /S FE38Ha Yot

n= FH7)A=(NWS, National Weather Service)e] 7%, W3 £4 . o
A YA (Analyze, Forecast and Support Office)s Fall AAelux 5 FEoF

N

135) https://www.esrl.noaa.gov/gsd/renewable/sfip.html

136) https://gsl.noaa.gov/focus-areas/atmospheric-science-for-renewable-energy-development/wind-forecast-improvem
ent-project-wfip

137) https://www.esrl.noaa.gov/gsd/renewable/wfip2.html

138) The NOAA Atmospheric Science for Renewable Energy Research Prgoram, NOAA Global Systems Laboratory
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gdeste I7H|H sl AERE AFBYsH,  A"la U A F(DOE,
Department of Energy)e 2021'd &3 3|4 &9 oA z=HOffshore Wind
Energy Strategies)& E3] NOAAS TzAE IHEUVA 73S dFE3a, 4
Y Ad EAZ nFZ HolE FH % NOAA 7|3dE 2d MAS g
WFIP3 X 24 E(2023-2024)5 5% o A o]t}

5.1.1.2. &=
TH 714=(CMA)S AAAUA TAF €45 #E J)AAY AYE SHHo=
Y 2 Y5t Atk 20219 T U1dEe AEEH @ oduR kR AsE
A Ts= 714w 713349 s o8 58 Fd A=Al & T3 oduA
Bolo Ao HAEde APty Yy 2 714 R&D A3t AL A&Ho=
FXetH, dao el FA4 9 AFAEE dHsta Ao

2006 = 7|4 =e Y - HF ALAEH(CWERAE Agsta, 20161
BARA WEor “uuolHwA” J14e BT 20160 FF BIF BA
S 7hX W WEUOF OT, 2012 Frpel A Fo] WES [F W dn
2 NS 2d $AAN A& Ede FAARE FANA 43 o
dge g8 FF AT WA FY SRR FF AWML BAEL
TEsgh 2021de s FAUATT FF ATl AgH @Hel By
AT PFS ABSHAL FAUA 7] FAD ATAHE FHG oA o] 14D

2 %2 7geel
AZ 4T 2 ANz AAE FRE AU AWAYS ST 0B T
R AN AU A ANz )y TS AT 3 A

Y S8 BoRlA B AF5E AT
9 ogFglUA Ao FUHA WSk 54, /1 FEs L AT So] A
A MAE Y WAAUZ AT 5 FEE wHAM AU
A558e  Folx, Y B HFPIUA R FZAA £y

139) Analyze, Forecast and Support Office, National Weather Service Organization, National Weather Service

(https://www.weather.gov/organization/afs)

140) http://www.xinhuanet.com/politics/2016-03/24/c_128828832.htm
141) http://www.nea.gov.cn/2021-12/03/c_1310350071.htm
142) http://www.gov.cn/xinwen/2021-10/20/content_5643783.htm
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487 -dA5E #Z ARz, AAURA A FFHE RuA #E, W=
AR A A ZAY By AL, 715 2 IR A B YRE
TP AFo|tt.

Z3 ZIAACMAS 20219 [T2% 714= 71385 gAdS 37 g%
Wbl ol MR R FY Ade B3 %

120223 =7} 71324 ®H L
THes HES =7}

Zu08 3 gk,

1A 29 dkm FEEF=e] B FFeldA, 641 @9 10kme] FFH oA
AN ZUEY des FER, T 74w FH - HEF HolH sACERE
=3k 3 - HdE A3 V1FAS AR AW &9, ouA Fok IR FF
R&DE F3 Aot

=T 20229 39 159 F= V1A Agast dAT 39 2 HEFAdAd
He @7jd R Auls dFs SRS, ols AASY ®:ol HE 2E,
5=, ned, ARl =Ests TuEAL JIh A s 9 2 s 2R
AE dZo dad 7|Fe4s 2gsta ik Al dES 15E, s Es
T A9 99 kmolH, dERIEE 37 13], dRAZRE 12643k, @
T8E Wt T - HgR Ay Aol 83k 70m, 100m #ZF %ol
1% 8aE FheG

22 Fulold ZldeluA AEATAEE ARAS AgHe] AL sl
B B A%, AYAUA AL FAZ Bk A
2 itk AYIA WAL A Drldn D A5 I
sUEY, 9 9 99D A9 2471 S, Bds A 24 D S Eus)
g AT, Y AN ALH FY dqIAxde AF 107
o1l 4 R mAe] 9t 807 ol AR LA WAL Hg Folck

THjo]d FHEANUA AR FYA2HL FHlo)ld S FHAUA A9
A F=0km HrE dHolE AE, A= %6/ #ZAe #ZAH, Fengyun
7174914 FY-4, MODIS ¥ 71} 9149 A=A #=dolg, MERRA2, ERAS &
I E QA HolH T ZE&st 2E7IUAZE oW, ©IIUAIZ~TY),
Z71(7~159) FY ASAMu2E AFsta, o 20-24h) Y o= HI=s
80 ]

[¢)
A8 dF A== 85% o de] 23E =Eska Atk

T

143) http://www.beijing.gov.cn/ywdt/zybwdt/202108/t20210818_2470773.html
144) http://m.people.cn/n4/2022/0210/c30-15433387.html

145) https://news.sciencenet.cn/htmlinews/2022/3/475724.shtm

146) http://www.tqtonline.com.cn/HB_TQT/hyfw.html?id=tab2_left_1
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EX: FHo|7|AMu|AME FH 0| X (http://www.tgtonline.com.cn/HB_TQT/hyfw.htmI?id=tab2_left_1)

[Z22 107] =Hlo|d ZFH ofF Xz
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T 71743 A7de EHGAE TR AHl s FE EA
aston, AAduA A
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o] Wage AAUSAT. 3
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= i
£
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AR ATEL B B o 2 1. 27
8-12% sttt @A A=ZHoZ  lkmxlkme FEAYAE
skmx3kmel HIBAYAEE WAL AT AR A4 oo F
HolH= 200mx200m 1Y E=E

fol 29 AT d2e 9% BSHOlEY} TE 200m %
tel Al olof sta BAHHQ
e A, wE e FFH domz T A
o

A AFSEA .

o
o
o (b Ay
2 o food X [N orlr

{0

O
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>

O

Ll

Jov 2
= oX oo

18

A
Q3

==

e

5.1.1.3. 4=

20109, F= 7174 HMet Office)> Fshd=k 2010-20150 4  AHAH A= &oF
AHRE ANz BE PP A @M FRAA oA flE
AZHRI olF WEF /TN AY L IFS HaHHe A FHL F
Aulzs B A g okE Al ASHT.

147) https://guangfu.bjx.com.cn/news/20220224/1206126.shtml
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| | OiS A7 (i)

2 ojf
e

e A7 Houn = = (Week) B HE = i = R
AkH X QL - Visek
Xz ; (Day) e (Manth) (Season) {ear) {Decade) | (Cantury)

ZX: Met Office, Met Office science strategy 2010-2015-Unified sceince and modeling for
unified prediction, 2010

[Z22 108] Mol A X Z0F 7[&EE A ME|A HZ 0k oA

= 112 AIA sF< #s 33 AFek 7140

= AT vl FAel AT A9 o] rhsstes AWstal St ol Sl

& < % AAERE Adstay, BE ARE qrRel AHelA A
= = AEA=F O = Jjdee Ae HuE AAsIT

AZ7|4HS [Our journey to Net Zero by 2030] oA oA AME HA3),
AR L] &84 Fde AT dyA A did G 2 TS H A AlFE
&

&
dAeEsty g fEe HA 5 A a3 4R dHelHE SV 5 IHE
Agsta dow, AFE 5 A9E TAY 45, HEE 2 IH doly 2
A, AtEAR AlE § 7188 E ARaE AlF®sta . R, AU A
/\LéE“ HEES A fdF AudesE S8 24 7bs
e W¥e # I A A~
ek "HelHAl At 7hsAde &
Virtual Met MastM2 F=71"d49 FAAEZANWP)& 7|te=z Ao 30
713ke] F8 e $ FAE AAD FHE

gk 9 3 A Wb Au| A2 A TUs T Qh. I =]
A&k VisualEyesINE Fsll T4 7hs TA ARE A4S, FHAo A AZE

o]

EE 5 APEE AEBosta Ut

4

t_,

148) https://www.metoffice.gov.uk/services/business-industry/energy

149) https://www.metoffice.gov.uk/services/business-industry/energy/site-selection
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24 X (https://youtu.be/FEGITRYdrIA)

[22! 109] VisualEyesT™M A{H|A F}H

A2
@

1

ECMWEF, GEFS ECMWEF, GloSea

7174 d ol E &
52 dolHZ 4% AE AdstE ARZ A FIDE}
¢) o™ NGET(National Grid Electric Transmission)= =744 3 374

Decider

S =E =

By wHE

Syt o,

AW &¥ FdE AT 71ty =Z=A

SITERACTIVE TABLE: Probanty of

Sonragmes oy v

*(°C] s (hRS). 3 O e () O

Z£x{: Met Office & 0l X|(https://www.metoffice.gov.uk/services/business-industry/energy/decider)

[Z212! 110] Decider MH|A =}

150) https://www.metoffice.gov.uk/services/business-industry/energy/visualeyes

151) https://www.metoffice.gov.uk/services/business-industry/energy/decider
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Global Radiation in Germany
n sates ground measurements at DWD stations

=
=

SHFY Adoll IAst B FF
E

derived values and

lite derived values
_Monthly sum January 2022

o

3A 2

=1
=

o] E]| =

ALEle] BE Yo A]
A Z15DS . B ok

=
AulzE 2 7)E AR AFetn 228 Bae 97 % 9

A =S AF3t heat wave?t cold wave A=

Based on satellfe derved values and m tations
Average of monthly sums, period: January 1981 - 2010

2 =4

Global Radiation in Germany
od vai groun

easurements at DWD st

e

1] (=) Fof 20224 18 SAL B Xz (9) 1&€2 2t A

H 7 (1981-20104)

152) =< 71733 B2

=i
=

s
o

g oA A AlF ©l o] E(https://www.dwd.de/EN/ourservices/_functions)
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Europe ~r Cold wave o Duration g 202z ~

Cold Wave January 2022
Duration (reference period 1961-1990)

¥, =

2nd Percentile, Threshold 2°C © DWD 03/02/2022

nv. 2 4 (] 8 10 12 14 18 18 20 22 24 26 28
[days]

EX: 5¢ 7|4 (https://www.dwd.de/EN/ourservices/rccecm/int/rccem_int_hkw.html)

(23 112] 2022 @ 1€¥2| cold wave A=

Region Year Month
surope v 2022 v | January v
Europa / Europe Temperatur (°C) Niederschlag Dampfdr. Luftdr. Senne
Temperature (°G) Precipitation Vapor NN Sunshine
Pr. Air Pr.
NN
station Mittel Abw. Mittl. Mittl. Abs. Abs. Hshe % Anz.  hPa hPa  Dauer %
Mean Dev. Max. Min. Max. Min. (mm) Tage (Std.)
Mean Mean Total No. pur.
Max.  Min. (mim) Days ")
>=1
mm

Jan Mayen NOR 35 +22 07 63 47 128 52 85 18 38 9986
Svalbard NOR -102 +52 73 163 24 195 10 71 3 22 995.6
Tromsoe NOR -26 +14 02 54 74 120 205 258 23 40 996.5
Bodo NOR 04 18 22 28 89 -103 1 1 A 46 9993
Bergen NOR 43 +28 63 21 89 27 371 195 24 68 1011,1
oslo NOR 02 +41 30 -27 124 96 24 49 4 47 1009.7 85 163
Haparanda SWE -80 +41 -44 -118 50 266 22 50 7 33 1000.6
Ostersund SWE -36 +51 09 64 67 227 42 10047 37 142
Stockholm SWE 05 +33 23 16 82 47 46 e 7 52 1007.3 53 133
Jenksping SWE 05 +41 35 28 B4 181 59 1014,1
visby SWE 17 425 38 06 77 81 3 69 9 60 10090 45 132
Sodankyla FIN 116 435 67 -166 44 299 17 55 & 26 9998 0 0
Kajaani FIN -88 +36 50 -130 28 -282 31 1001.9
Jyvaskyla FIN 62 +38 30 -96 38 215 41 9% 12 38 10032 20 76
Helsinki Airp. FIN 33 +36 05 72 61 231 o1 222 15 44 1004.1
Lerwick GBR 53 21 68 37 109 40 133 105 27 81 1010.3
Aberdeen GBR 51 +24 80 21 132 37 2 2% 5 70 10163 86 165
Waddington GBR 49 #16 73 24 143 31 220 M 5 71 10236 103 169

= 7| AHH (https://www.dwd.de/EN/ourservices/globalclimatedata/klimadatenweltweit.ntml)

(22 113] 22Y 7|F dlolHe HHL MBS
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Monatssummen der Globalstrahlung fiir das Jahr 2022 in Deutschland Annual sums of global radiation for Germany
Annual change +2,93 KWhim® per year

Im Vergleich zu den mitlleren Monatssummen der Jahre 1991 bis 2020

2004 1400

= - 1200 ™

— 1 & 1000

800

Monatssummen [KWh/m?]
I

oo G 40

akkummulierte Monatssummen [KWh/n]

1:.'.‘ =3

1 62
| @

0
Jan Feb Mrz Apr Mai Jun Jul Ag  Sep Okt Nov  Dez
22

soit
Jan 2022

Deutscher Wetterdienst % Trend singz 1991
K o )

ZxX: 5 7| M (hitps://www.dwd.de/EN/ourservices/solarenergy/solarenergy.html)

(33 114] (ZH1991-2020 = 2YH AL 2 At vlueh S
() 1991-2020 ©= =AF Azt Sk = 7k st vju, S| A7

kWh/m?

B el Efekd WA HAh HE AAAY A9 L wFS UReE Y H
= 5 )
=

ol 4&2xe dW us 2 HAE Jd=zgF 4
Wetterdienst(DWD)<] 4k 2 EA}F dlo]HE 815035101
EU Science HubelA PV GIS HolHE At&stay =
DarkSkye] APIE 83} =A4 Forecast Data APIE 7)&slar o). EE??},
Wundergrounde] ©]7]3 @4 AR, Open Weather Mape| &%, EF, <0,

2 71} ofg] RokE 93 M =& dHolE, AerisWeathere APl and Mapptmg
Platform(AMP) &-&3ste] BT &4 golBefe], £x2EH o /¢ 7]E(SDK,
Software Development Kit) % AR wpHALE 83l APl A 2 F3o
Z-&3kal AT

153) Forecast.Solar(https://forecast.solar/?about)

154) =9 7)47 ko] Elhttps://www.dwd.de/EN/ourservices/solarenergy/solarenergy.html)
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(Bureau of Meteorology)2 AAANHA HH-S K 7]GH R
X

e

A% 27 Folth B2 AWl ohd wzUxre o 746 Sxow

AASAY GEd qUuAAAdEA Bd YEND B, oA Fa, T

9 oouA &4 A d2e] =88 FE AMAE AT A F4 A

Fivow F2 AARA A4 9 oux ZAE/AHNIA SAE Axd] Pad

AQAN 27} olFAAT YT, olE s el @ FH wEAY o
£ ggaim Yok

o
T 1l
1990t Z=xHRE $4 oA ¥k BigelA &

o) =
=

AN FS A5t B AABRH 2o AXA BAEE UAS FAHT o
= A =

el 2w, 2 U ARelA shse] GRsb HAY dsel 471ER
o, due A7z wHss FHe TeA o 24E ZHstn k. BF
A@serdol BstE 7 BYAUA FEAZES BEF TANE 4R
MR Bag ARE AT dY dolH: $F B B AxPS AR
AR AY BANGA §F FHNE AFHE O ATk

155) Bureau of Meteorology, N.A. Industry Solutions. http://www.bom.gov.au/business-solutions/industry-solutions.shtml

156) Bureau of Meteorology, N.A. Climate information for solar energy.
http://www.bom.gov.au/climate/data-services/solar/#tabs=Solar-energy

157) Bureau of Meteorology, N.A. Climate Data Online.
http://www.bom.gov.au/climate/data/index.shtml?bookmark=193

158) Bureau of Meteorology, N.A. Daily solar exposure for Australia. http://www.bom.gov.au/jsp/awap/solar/index.jsp
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Daily solar exposure for Australia

Map search :
Selectjour data type, then dlick green stafion dots for linked information (1) About the map | Giossary
i i Wap | Solar Exposure v| Data  Grd
\ Home GEJLo Bookmark _ Print| Help : pritt 2| OF \
w . % =y Data Hap aférs Period  [1dy | [ Achive Mapsandarids
Ko Area | ustralia vi| [EheEpn '
[V o Iwouldiike
] Dally solar expasure v .
/ "%?jﬁ*‘*-u! 7
stations o Open ] m Closed e T _1
39 Wim"
Zoomto 36 Mt
Enter lacation [ 23 M
| Seareh | El 30 Mim”
I 27 Mim’
m 24 Miim*
21 M
i 18 Mm?
i 15 M’
I 12 Mt
i 9 Mum*
BMIm’
3 Ml
e o' e omum
| Statagan | Global Solar Exposure (MJ/m*2) 0 !
T T T 1 4th April 2022
L L] | Clickona wealher stalion ™ forinformation Mustralian Bureau of Meteorology
) 15056 27578 Tip:Hold down the Shift key and drag your mouse t znom into an area or use the Zoom o' search ool b - B = B B B
© arvonmoulof Al 202, B of ook [
Disclaimer & Product Code: IDCKASDATO

ZX: BOM &4 o|X|(http://www.bom.gov.au/jsp/awap/solar/index.jsp)

(22 115] 25 7|aH8 o XAE dAtg X

5.1.1.6. ¥&
E7|FAHY AS, S9LAZA A g 7|ddely dF5FFES 39, A7t
o183t ZEutAAR A slolmEkele AALIEOST gt A olE 2E
45km oo FHYWAAXNE HXNT A ZERFAHI A X dig A
*1‘1‘1*—;1 AFvsie, FEdAsed o lddelH #ZWIE Hsr] 9
AR e AEl 2 9ol FIEARQ] AQAoHA HHE A e AMHEl2E AlEst

oF
Tl 9;11:]’.

159) K[EFF, NA ROREMBIAV[IZEEIL — ¥ —IIRITTHE,
https.//www.]ma.go.]p/]ma/klshou/know/radar/wmdturbme.html

160) [&%/T, NA. ZHEHMTT 2 ? REFARIFTRRL — 4 —\DEE.
https://www.jma.go.jp/jma/kishou/know/radar/leaflet.pdf #leaflet

161) TR AV ¥ —FF, 2020, FAETRET ANV ¥ — HBELENA N7 v 7S 2 EEMR. p.97
https://www.enecho.meti.go.jp/category/saving_and_new/saiene/data/guidebook_r02.pdf
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E 89> It T MolHX] 2of 7[MHe A S U AAMNE EE
" & - F2 53

= F2 s ¥ g Al AL

(G XCHZ| &, NOAA) Atst X7 AlAE 9 :rL—n-(ESRL)——| 471 st

MY HHAMAE 7|eteZ 2 ¥ FHo{x| nEX oolH e R

a3} JjAbolE @Y JjMS 93 R&D ZRME 3 st ‘l’if:

20214 o|= ol X[ 2(DOE)2| Offshore Wind Energy Strategies& i ol

R&D ?IF

Sof ZTEHME ntEL{A 25t

(o] = 7| A&, National Weather Service) Wi 52| Analyze, Forecast
and Support OfficeE S5l XMl H4X| S2| FotE EHEHSI=
TP | Bofl 27|14 HEE A3

ol g oAk
S3HolH M3

(@@= 7143, Met Office) Et7I0lM SE7[7HX 0] =

O E-Eet 0|5 &8% 7|=Hst I & Faks zaststes Ao
SHE = MHlA & HE 20F AHA
JAT|EAE &2 JHMS E5F AMAME
T2t X[HoA X0l 0

WM e BER MY

Ciekst faol mAH 2 &xf a2l

RMg 3 xjodw whX2k of =, e 2 =2 Ho|g 2 JhM,

HPE”‘*E M3 & LA M-, O&M(Operation & maintenance,
| Zest 2 HOlE ¥ MHlA M3

o2 Clo|HE CSV & HEl =2

‘OlsM gle
HEME M=
LA A K| 2 & A

% S3dlolH

Jn

(5 714d, DWD) B¢ 2 & oA MY tHatez A &

o, o =
2 B2 7|3 HoleE 2F dolgz NI
So Mo J|% xT, gy BRY =i 5 2 Y U BF
XE, 22Y @2 7I5dole M3

(B2 7|4F, CMA) 'EZ7|4= 7|EX2

for
ol

2% olg 58 g
AEold, & Sol MMoHX| 2oF 7| &X 2 & =X g
=3 e ok A/ ME(CWERA), BAHEX &= " dolE+7|4 7= AN A4 ol L |
718 £XF Jtx| @ ek It AR ot gEEer AMZE Y S otol| A
Tt A X T AR JHUME ME S hHelEy Zst J| AR o A&t
FZad e R 74 " =LA A2k skab A 2(2021-2025) ) S MEFFRA A
20224 =71 7|F XY 25 ¢4 0|8 29 58 725 MY 2
HE, 8 &8 7|dolHX| ZoF &HAA XA ot felgjeds =35t
Ao oA EfFEo|X| TH|E Mu|A AME 2 SRR H R&D Zat
J| Ao 2 MH|A MBS
A XA At AFao J|=oHY g5t
(EF 7|43, BOM) A% £X] MH % oldXx| ZHE/XH Mo L4 X]| AX| MY,

ZHE Mo Eet X MHA

Bjrd X S LAY iy ZIdoE, siE Xt oHet AfsHol 2
ES RS 2 )

2?1 ofo|x| Z|gt B Lol AX|] ZH J|=HOIHE MZst A20q,
Ix7|8 LdH A X|AH LAt ol Xz MI

ofl /i 3} of =2
AEIESE
%, YAt
Holel A2

i

[=oiste

= = T o o=

EA WA M| Jjo|=atel, 2 A
[=%

UM S MR E A

i

(2= 71&d, IMA) SHETEXof o3 7|¢eolH &
I

- 226 -



5.1.2. A=
5121 ©=

Xcel Energy—“— Yo 7] A F Al El(National Center for Atmospheric Research)<}t
T59T 2 FHS T3 NOAAAIA AFste 7134#S E FXdrEY HolE <t
AHA AR FE LA HolHE TSt viEd R A 2EI12DS ZA FE53H T

Internal Xcel Data

Xcel Wind Farm Data

Data & Observations from External Sources (status, power generation, etc.)

Input MET Data & Observations
(NOAA model output and a variety of observations)

Wx Forecasting Cluster DICast asks:
(high resolution forecast) Given what | know

now...what is my
EE————— | Other Wx Madels

- - BLIC “best forecast’
: - GFS

= . AR ‘!’
N etc Px CONVERSION

Xcel Users and Operators Automated Processes

ZX: NREL, Wind Energy Forecasting: A Collaboration of the National Center for Atmospheric Research(NCAR) and
Xcel Energy, 2011

[Z2& 116] o|= Xcel Energy HIZHoE A|AE

717 7191 IBM Hl2U2E Y X qEEd g %Ell‘i HTE 01%3}04
TY 2 AAoHA BHE IR E AA ALHSt glom, EH Y

APl AhgE= YAFF(Solar Irradiance) 73}710411'13 (151"% A 7Y ‘] dHE &
1IAZE 224 159 %] o 1) AlFdcy £33, FH A 2| Yol ALEEH = vl RE
A&, 10-260m =9 %%E/%QIGE 849 dis] 1A HFo=z 15¢3
7174 RE A-g3),

162) Wind Energy Forecasting: A Collaboration of the National Center for Atmospheric Research (NCAR) and Xcel
Energy, National Renewable Energy Laboratory

163) Forecasts on Demand for Renewable Energy and Agriculture at the Weather Company
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Solar GHI [Wm¥), lead time=0, 13-Dec-2017 00:00:00
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8

ZX|: The Weather Company, an IBM Business, Forecasts on Demand for Renewable Energy and Agriculture at The
Weather Company, an IBM Business, 2018

[22] 117] The Weather Company MlAH LAZF of B X =

5.1.2.2. 5¢

HEEVIZE  Ugtwe ¥
NUA/EAATAEHE ZEO
Hl & ~(Alpha Ventus)e] oA AAFS o =3}
alo|tHLIDAR)E Al4sle] Z=7tzloz =g gyl

%Y HH guli=3 &4 FFFAEDOLR) AR Al~8l AF4= Eye2Sky
ZZAENAH YEHZ 7¥ FE JldZHcloud camera)E 83t AL A
BAFE AR gF103tn o AL SdRE=E39 HI Ak agx




WEds 27 Aol Aol F 3le TE vt zEolde M3t
Avietk W@ W dkm oo 3FE AALOE 2Wsm, shvleel
ofRrilzrt AFH 180% Aok HRF 4 glow NxET B T
ARE Y AL AW AEstd TE WS 0: 99E FIAT =
Mol W), IR Y= L WSE FAH 1 AEXNE £5F F o
Aol MAY TE AMBBAA ST e B 45 Byt 3=
GHAAS TR AN BB AHA ZATOEA AP Es)
TE agAe S99 9% Al AN 5+ du Aol FE
ool A & Ao, A7 BeEe ST 5 gt

5123 %

State Grid Xinjiang Electric Power Co., Ltd.-& & A5ADF 2-& 107] o]A4H9]
P EFE AHESt A AFe AR HHEHE o F160sta Ut 4%
6187 Aol MY ABAA AY dSA g AAF Jor, FY
2 EgF Al B SA-Y zolo whEl ofgk uigk @M et ARk ukgk 2@
it o= dEes FESI Ak Al € JJE Jes 8% T AA Y F
wde] zdr|, wr] 9 7] dSAGE== A4 96%, 2% L 81%

3 2 F )
sastgon, 2t 73k BYgR WA o ZRFEE of 98%E /1St

Goldwind SECkm&RBEHABRATE Fedst M= 78 7w
BN wS slgeln 9 wd AF AERdeld 5 /1gen dolHE Ag

=~
e 2ntE £FHS TESAC

of

of

Aol E3F Hgloly X3 Al ZIE Analytics Zoos 7|HteE EXH F
T, % A =237, tF 2d 24FEH ZEY AY AU olEAA &
OHIEHE TEI dF dHolHe AAE EAdd wH HAsIeAo. ol F
71743 (CMA), FR7IEAHEC T #9 e 7133 d893 24342 F9 H
FF AUl Rt A%, uig A3 AlEEHelA T €U]dKR HolH, o8 nd
Agste 5 A8 oA=L 3 N2 2nE £FAS P9 T
9] AU E RS 7129 9kmolA 100me] wlolmaZAAYR JMAEHE L
g Al- e AlEgolde o3 AR U WEgg FF EAS G4 AT

165) =4t 7led g9, AdAUA TdF A dS7e, 228 Adrle FHEYE, 2020.1

166) https://baijiahao.baidu.com/s?id=1726245984944710183&wfr=spider&for=pc
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Regular
self-learning,

update, and
replacement
® 1 of sub-models

Sub-model — @ 1, (|-| ®=P Sub-model

training using
Weather | @ o | the latest data
Paoint

EC GFS

ML Meteorotogical VS

Sources

Conwx METE MiX

®
@ Method 2 -
Theoretical

SVM+CMA SVM+CMA
* @ ¢* @

MLP
a [ ow |

: Impact
Big Data Factor GBDT CNN iy
ining Capture )

ZX{: Intel, Goldwind SE Bulids Advanced Intelligent Power Prediction Solution for New Energies Based on Analytics
Z00

[22] 118] Goldwind SE *+x= %=

Beijing Dongrun Environmental Energy Technology Co. , Ltd.+= ©tg =2d
ZIMF FAIVEAEE S YA ASARAE AF0E o
27 A H(0-44%F, 158 ©eDe} @I E0-72A1%F, d &9 AHI = AlF
T o BFE - FRE UEY ZEEE AY, s 2 94 OPC F4 A4,
*txt, *int, *xml 59 LS AL} E=I %‘3—4 h I s B = i R A
2 FF AS7] L9EY BUEHA ARAE AFsta 7)dAs =
THst7] el ey F HolE miold dadES

=
o] 9o = Solargis, Levasseur 5 = 7| AR AGAEo] S AlF o] 23
AHEAAA HolE B dF £FAS AFsta Yo

51.24. 4
9t 72~ (Weathernews)e] -5, oA 7]4olgts o202 oz AATHF
2 HHE 9 TF VAL AR2E Fof dAFE =, 71F dF
A8 45, 5 ¥wds 495 Fd 45 5 TAYARH 9
ARSRAAA A GAE okvEs HAHI AMEIAE AFsta Ao E=37L
717 HolE Auls, EHAE dY MRz, AT HAHE Mulz §
MBI 2=E AF Folth

167) http://cloud.eeechina.cn/Eeeweb/gonglvyuce.shtml
168) Weathernews, N.A. = L ¥ — K&, https://jp.weathernews.com/your-industry/energy/
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Fusi Trermal
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£ X{: Weathernews =4 0| X|

[Z23 119] Weathernewsol M M &5t U= ollAX| 7|4 A{H|

AA

|>
Hn
1>
Jo

Service o
WxTechs for Asset Dynamic Line
menu Energy Management Rating
AWM MRS ZRERENE
MM NEE T I EREE
MU F T — 5 A3
Hydro Inflow PV Power
Forecast Forecast
FHFAR TR ABARERTA BEAFRRTH

£ X{: Weathernews =4 0| X|

[Z22] 120] Weathernewsoll Al M &St= AHIA S2

ol

Fe B3 APLAM

AR dE7IEEE ] A, AuAGAE WL
e EH’%SE g AP Z3 AP

ENeAPIE E3&] AAod=x ALt
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gz @el APl % =3 AR APIE 533 5 API Hu~E A
Q169 A3p/Z=A L o Kol T WEol HolHE AFsT Yuh el dF o]
AMeDAS(Automated Meteorological Data Acquisition System) FA YA
M 28 243, @] YAE g3 5L A TS
A%, oA #elel AS Je71d A%, vy 7e
923 A APISl ¢ GHBSAR, 84 B4, g Gl
A &gkt

o

#% [ENeAPl| DY —E AN
X5 IERER R ol EER AR
PAHAMTEHGIE
E-EE | HEEHTE (SOLASAT 8-Now)
ABAFREH HHETE (SOLASAT 8-Now)
KEZH FERMBSTE TR (SOLASAT 8-Nowcast) [NEW]
API iGEAEETE Rl (SYNFOS-solar) ~*
Fifl GEAESTE TRl (SYNFOS-solar-ZRMIESHD) >
SEEAAIB A RBHAFR (SYNFOS-solar) "™
SHAKIEEREEHHTF R (SYNFOS-solar- &/ RidiESHD) 1 72
@77 API gl FEHAE B AR FA (SYNFOS) (coming soon)

g - | JEER
FREE | <em=n
TRIFR EHSRETA (SYNFOS) ™
API L ES (SYNFOS)

2 BRI B 818 TRl Inew)
2 BRSET A INew)
EBREAIERNEW)
FRATI IS (NEW)

Bt EFUFrANNEW]

UAIEHR | BT
API

*1 BEHHEBRORY, RERMRSOBRILEIERDFT.

*2 SYNFOS-solar Q& sSRFETIL (GSM. MSM) (C&5FRIECFIARIAETY,

*3 SYNFOS-solar [C£3FRIIBEROIFIARIIRD, BAIRBESNMREI 2HHSHEE
(SOLASAT 8-Now) (L& TFRHEDQZREIEMEENCFIABIRETT . Fic, HBESTAITHIELTLD
R RSREANB P AIS RS D RRECISMIEDRIRETT (A>3 HHE) .

ZX: ENeAPI & 0| x|

[Z12] 121] ENeAPI MH|A W&

169) BARGEHE, NA. BAZEHE " T AN T —FEEEGO TR EAPIY —E 2 [ENeAPLl DRt % BA4
T OTHEE - KB EH I FMAPL 2 KEJEAL. BEAPIY -2 LTCY) =2 =T ",
https://www.jwa.or.jp/news/2022/02/15763/
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-~

2E F2 75 2 o F2 53 % AlA

= (Xcel Energy) NOAACI A HZst= 7[&E X FA[0E2H
Clole{ ot At SHLUMA Ho|HE S5t HEZH 2 » S3HoIHE

JE AES-E Bgstol L
- (BV) $A0IERE 2 225 HWEE 0|85t 5 o ISR,

A ol LAX| 2t T| b0l 2 L

» (FFEEJIZE Ofstw ZHo|4X|
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of PAlgHlEl -2 2| 2 I FE| ol LX) LA THE) S wrlzt s
=g Do SAER Chx| ‘2m} WSA of LR MAZ X J|& Dm;“f':ﬁ
= (BB2FME olUX Al2" A7) UESS T8 75 zorom ~u
FtH 2l E 28350 Mo Xl wMZk o=
= (State Grid Xinjiang Electric Power co., Ltd.) 213 Xl 2 Z|E}
Jl=g Al8sto] AMZE X9 MMoHx My o=
= (GoldwindSE) Elaid&maleid 7|ut Zajeful ot 7|02 2 | = FMT|E 28 &
E High A AlEeiolM 0710 A E o=
= (Beijing DongrunEnvironmental Energy Technology co., Ltd.) MUl A M Z
Cterst & J[fHat X784 EE S5 SHUM o=
MEIA M S
(A FA) UM o F T4 oE MEsR o 35 WHA
= MAN o= £ HXCIHEE =32 gl Al2ctAI LR N
ols HAE ofRE2= 82 7IMXH AMUlA HB == S
=" APl MHE|A &2
» (Rt el BT AR ) ol X HA A S APIMH[ A,

ENeAPIH =

5.1.2.5. AlAMH

AET Qo B3, o 25
o, Z14AT NAAIA T T FE ALHE AT /140
7144 A4 vhdol ez
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5.2. AdA XY 2 ok

2708 S)grlee] A Y 2 g 48 wte BEer =u w6

=2 AHE THI 49 R&D =Z=2A
T3, AdAyH AHAg 71°471% Hdely &8, 0&M % UA AAHE 2
2E5y U es AF & FAHAA AT Y FES WA 84
SEZoAT olE =l AL5tr] g APA AdHdoE dAF JFA=
AR BHAE BEEE A EolH MMl AlE, 7147]% HlEHolH &
23t s Y Aok =3, do¥Y A3t Wderws A e AT
4 R&D Z=2AE 3, #d 7A g sfer]aae] dFgdef AdS 53 &
73t 71747 4kl olvA] 7174A1d AH AY 59 A 845 ST

[1] 2718 At 24 2] AXOHE 24 =&
= DOEQl NOAAZI AEHAS K&

o= -%o%’.é% %‘1%% Eé i&;gﬁg }gz ey MHA x| kot

Met Office?} AA40I L X| AHQIX|O] WHEHX] 2]
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O AN A LA =(Feed In Tariff, FIT)

WARAAQARE YA @719 A AHHel UAUEE BENEL WP
1EAA Y wowm I AAg ARAA AYste] AP} nAHAcE
AYe MYFEs Byt Aot

RFFAZE 500MW o BAAYAHFFFAANA HEA

AAY duALdo g FFT T8 FAstE ARR, FFITAE

AR TAANGAZTEH FFAFAREC) FHIE T3 ARFFF 245,
LA 2F AR 247 =98 AR Aoz AAUA Bg &

TAOl AR wg B b ayh B

O =t A kA =(Contract for Difference, CfD)

AAASASE BRo CANYA b AAALE AN ARG PAgI2
Ao Agel A7) wAste A=, 71740l Aokde dAA Aun v
B3 AAE wpnol A S BHT 4 Aou, wod BT AAL W
A iAo B BEe Addt

O & =} A o A (Feed-In Premium, FIP)
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BRARAANARE A A58 FERAA(EHAZA
AR 7|2 Ase] Fol(Ze)v] d)nkF

_‘I
=4 S AR BRExg JHZE A FseE AlxolH,
dA 2 ol AAAANHR] A Adn]o tisiA Aol YEA =L} AHAHE T
AlA )Y (Market Premium)S A g3t SEF 2 4] S R AT}

O ZutEAEY R A = (Smart Export Guarantee, SEG)

sule wEY) A 9 AR o|wsei 5% AT ol4e AEFRE HAW A
B3] Aol T o FBBHE Aol )

O Ay AEA| 9 ZA| (Production Tax Credit, PTC)

A EAs AR ofsf FHH T EH ANF 7 I 599
HAAE FAF= Al =0l

O FAFA A Z A (Investment Tax Credit, ITC)

FAAASAE HFF, TH, 789 T AAAUIA A B TJle FAH] g
F7HAl dF-E FAlStE v IR A =it
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O g FujA <k(Power Purchase Agreement, PPA)

A FojA ek oldx AAAC RGA, WE FALYA, EAAeh A7) Fojrt BaF
719 2 AR FAR ARkl AR R thew AY AHe Agste Ao,
24 7| 5ol T3sh= REI00 AHQle) o] F shtolt},

O 7H&A 4 (Virtual Power Plant, VPP)
TP AE O BAAY S ICTHRESAZISE o]&ste shyel ALY

2 e}k 7} 4 3} 2513} 2 1A A (Integrated Gasification Combined Cycle, IGCC)

Herg e - ngelN FasAA AR ASss PAATY Wrisolt,

Ao A FA &F JdEE Aiete AR oE Meas Ttxagete 34 TaE AT

o2 Sujol oa HA ARE HE= A 2T
O CCS(Carbon Capture and Storage)

ojibster A 2R A AAES Uzt A F2dEke] A<l

=49
HEE7] Aol 1552 2e & A= F£fa) AFss 71E0)th
O RE100(Renewable energy 100%)

20503 7kA] 719 A= 100%ES EfFF -
7% 9o}

o{u

T AAAUAZ HE3IAE A
O A ¥ FujA ¢F(Power Purchase Agreement, PPA)

AR B34 2n AR AAAAUA  ANALe] web LA
dHE AGAYA LS AAdstel WL Adsts Aol

F52 99 olUAUo] AR EE wlolUAY BHow ¥, 54,

EE
71, 4, s FEAA AT &nlEe dUuAE -4 Bliiasg

1o anFe s g duAR A7) 5 FdHE AuA A9, $45, 7,

A, TEFFEAA ALEHE HFAUA &6l oz Ak
O 4Ylu] e (Net Metering)

AR AYIUA WHARNE ol 3ol Artaulstn G Jol AHS A Al
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ok 94 2L
O A WA 74
oA ul ol A4 Exbu] 83 £ANEL EHT SHA ol

O 3} A 7 o] F3}4) =(Non-Fossil Fuel Obligation, NFFO)
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NAANQ[AEY dFor AHRI dA 7 A AstE A Ao A
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q
T AL 2 A Al DAFH o)y A AN AE S FulstEE AAstE Al =olth
O AAAFAN A=A o 1] & A =(Renewable Obligation, RO)

RPSA| =9} 5Y3 AEE Y FAvjAdAAA HE Foj=Fe] 94 vl&S AAA
HAEoz FFste AL gFssta AN A  FF<AS5A4(Renewable Obligation
Certificates, ROOE g3t AS v gt

O Hi A A & -& 4 AHDistribution System Operator, DSO)

AAYANAA] F7t2 BAE A Ade A QAT o 34 AA, 943 =
AT el e destal Alojste £IAE T

O #A+Y o #] AL Distributed Energy Resources, DER)

MR o] AR Qo] AAF FHAR AHE HAaHT F e YFH FE
olste] WHAdHlolty FoA ZAHAA AUAE ALHAFSE 7] wwol Yo AE
st AHA T g stoll 713t

O F~8¥4F2(Demand Response, DR)
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O Ag#AHZ"Sector Coupling, F+3F AAD
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O CCUS(Carbon Capture, Utilization & Storage)

ojAtslEtA~E ¥ 3] - AAsl= CCS(Carbon Capture, Storage) 71&3, X33l 8714
<38 sl= CCU(Carbon Capture, Utilizaton)7]& *33}+= 7ld o]t}
O Z=HAY

AAY FAVA FAe WHdE =3
el - @R ol BHL THAS

O CdTe(Cadmium-Telluride)

Cd(II Z)9} Te(M )7} AR A4 Hold 5%

2 WEARA 5& BFFASE A3
uhop gk o] f2% Byt ope Azl R %

O CIGS(Copper Indium Galium Selenide)

Bose Agos wWasty] s AgEE e B ol
O YA zo]tk(Nacelle Lidar)
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O NEDO(New Energy and Industrial Technology Development Organization)
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O EV(Electric Vehicle)

= A7AEAE Yulst VS sEHoR

O PHEV(Plug-in Hybrid Electric Vehicle)
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O HEV(Hybrid Electric Vehicle)
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2417 FEEE ZAFS or g
O Rooftop Solar PV, Total Potential

LGA(Local Goverment Area) oA A& 7F&3t &4 HYE SFMW) 2 A7
o= &€ (GH)e FA# T=34.

O Rooftop Solar PV, Zone Potential

Tt 7ol LGA FEolA AFE 7hed £ HYE §FMW) B At oy XA
=4(GHe =44 x=dth

O Solar Satellite DNI & GHI

DNI= ‘Solar direct normal irradiance’ EjF ZAF3A T2 FAHdo] F2Ql FHI
Hol A= el R =3t 7ZF=o]n, GHIx= ‘Solar global horizontal irradiance’ €j%F

AA T 59 P ZEES ofH )
O Alz®Hl A& md(System Advisor Model, SAM)

= =F7F AR AFAe Alx=®E 2ZAHE EP(System  Advisor Model, SAM)-
kg, THoUA dFS H% B4 dHolHE =71 HolEHelx 2SS &85

O IP5(Intellectual Property 5)

AA 5H BH WBNE, WZ, FF, AL D FY AT 553 ¢ Ao
oju] gk,

O SVM(Support Vector Machine)

i_x“
i

A St Bok F shtolm W 24, AB ML A% AR oy mdz F=2
BRe} 37 B4 A AgHET

- 284 -



