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EXEW

Title: Next-generation power network stabilization technology development for a large-scale
integration of renewable energies /Research subject [1]-1 Feasibility Study for realizing "Japanese
Connect and Manage" scheme (FY2019) Final Report

This study examined the following topics as a feasibility study of power systems in realizing the
“Japanese Connect and Manage” scheme.

In the topic 1-1 “Potential for introducing the scheme to extra-high voltage systems”, the curtailment
rate when non-firm generators are connected to target power systems was estimated. The target
systems were assumed to be transmission lines disclosed by each general transmission and distribution
company, and with no available capacity in the available capacity map. As a result of the estimation,
the target systems were classified into four patterns based on their characteristics.

In the topic 1-2 “Potential for introducing the scheme to distribution systems”, potential for
introducing a non-firm connection to power distribution systems was estimated. As a result of the
estimation, the number of target distribution systems was 50 lines nationwide. However, a cost
comparative analysis resulted that non-firm costs would be higher than grid reinforcement costs,
assuming that conditions such as avoidable cost are the same are current ones.

In the topic 2 “Identifying requirements and issues in realizing non-firm connection systems”, issues
concerning extra-high voltage systems and power distribution systems were identified based on
information on rule design and business flow, etc. provided by OCCTO. For extra-high voltage
systems, issues required to be addressed individually from operational and institutional aspects, such
as system configuration and basic flow of congestion management, were summarized. For power
distribution systems, an example of system configuration was presented, and its peculiar operational
issues were summarized.

In the topic 3 “Study on the content and schedule of the demonstration test”, based on the result from
the topic 2, the system development size, the demonstration area, the demonstration content and
schedule in the next fiscal year and later were clarified.

In the topic 4 “Case studies on forecasting tools for renewable power generation and efforts for
improving the forecasting accuracy”, service tools provided by renewable generation forecasting
service providers and efforts for improving the forecasting accuracy in Japan and overseas were
investigated. The investigation indicated that it would be important to make efforts to forecast power
generation for individual wind farm and solar power generation site toward full operation of a non-
firm connection in the future.

In the topic 5 “Investigating overseas cases for a non-firm connection”, the related institutions,
operations and systems for overseas cases were investigated with a focus on cases in the UK and
Ireland, which have already established and operated the scheme.
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L. K36 DERRDHTNTY XLEMAEDEE IHROTHETLEHEH LTS,
Fro, BAREOL N TRIOHEE L LT, FEE, JJH, Bn, 2 OMSHEK[RER1H D,
FGWMITRARTL BEETOTRT, LI I E OTHEZ 1 BICEEREEL TV 5,

A TFRNL, B FEER M OFTEBME, X6 @Rk OBEFICE S £ T, EA
WAT—Y TR EN S,

ZDH, P ARMERGEETH Y, BAEVEEEEFE (IPP%) OEMHE - BH¥
. RMEAE, TOMBREES, BEHML—F, A—h, a7 ¢ o TR
L. ZigIChl= 5,
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(4) AWS TruePower

AWS Truepower fLiEx7 A U A« =a—a3— 7 NA— N — TR A& X, [FfLAS 2016
5 AICTRIEAMTE E 2 BT L7z MESO fh& &b, R OAIRFE KR OFHAERRET 1
JL X —PEREIT R KO KGFEEDO ) Tl — B X 2 RAFRAE L T& 72, A3k b
v 7 DORNE I OKREEREOH ) FRY —E REZER LD 2016 4£ 9 J £ TIZ 50GW

(BALEIL 72GW) UL LD ) PRIl — v 2 22t L“C%to F72. AWS Truepower it
AR R F— R ONEES AT L0, RGE, TERED 2 Y EMERRIZISIT 5 UL O R
WoARZ HBYZ, 2016 49 HIT UL iz L v EIX é%ﬁ_o

LK D 1SO D 60%1Z, FHAEFTRET RV X —H /) TRV — X 28R L T 5 1E0, KE -
T FZNZBIT DRIIFEED 47%., KEIEFHED 656% 2OV TH I TRIEZ E L T\5, £
72180 UL FRIZZT TR ERIORE T 0V =7 hOHIT TGS S5 E T 51T,
% DEMFZ TR O TIE Y — VOS2 I A S~ A XL, BE=— A% L, i
RN TR AR L TV D,

FfE L LT CAISO = U 7IZ8I1F 5 13GW LL LRSI HHE - KEGHEED 5 43 ai KO 1 I
AT — B 2 2424 L T 21F2s, NYISO = U 7IZ8I1F 5 1.9GW « 20 91 hLL B
1587 « KGR ED 8 HEIZH725 15 3O 1 Tl — B 2% NYISO [Z#2HE L T
%P

JE)REEDOH TR, T —F 50 - FH, FEET—F Y b, LR— MEREDY —L &
L T Windographer, Openwind, Windnavigator, Wind Data Management, Resource Maps, Time
Series Datasets, Site Specific Reports 23% %,

(5) EnergyMeteo

EnergyMeteo tHiZ KA YV ALTEERD A INT o TN T ICA M E X | JASI3EE - KEEFEEDO
HATFRY —Ee R EHTETR—E X, wm%@%%%ﬁofmé 2004 E> 5 A
AIRE= R L — PRI, RFEH, =X —E5, TEEMIZBET 5 R&D F'r Y
=7 MZ&IL, %ﬂﬁﬁﬁﬁﬁﬁk@ﬁ“—tx\;Dﬁﬁvf(wé

JE ) EE 1T %47 9 Previento &K UVKEGIEIEEH ) T A 4T 5 Suncast Z#fik L T3
n. RO EY A M EIRKO—EHO ) — R ISOEDa ha—L ) T % F
PIPRHIEL E LT D, 2 b i3EA 2B RR STV —EADLRBORET — ¥
EANFL, ENENDOT —Z A5 E - KRR EOH TR ZITV, A OFEEZH
WTFHAEN R /NS W TFHIET L EEAL TV D,

TR SR I ) — R L0 B 58, 15 HETHIND 5 0% O Tl £ Tl /s < f2t
LTWb, £, T 74 L OFEEOFHANC LV | FEREFH O ENFRETH 5,

(6) Enfor

Enfor tLiZ7 > ~— 27 B O~V ARV LA E S, OFAERR= R VX — ), &
NEE, ROBGEHEOFHY — A R OQHUSEVLE > 27 LD K#E(LIZET 52— R
PIRAEL WD, TU~v—Z TITRRKRFOAEY A 7S LT 2006 FITHRILEINTEY .,
KRFECTHERREBATL S VRN EAT2EMELHEL 0D, BEE5E2 AT 5880
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PN, B OB E 72 X ADOBRRE TV, TRV —E 2027 & LTHEHALT
1/\60

JR\J)3¢ ., KRGtz E @u”jﬁ%/ﬁl%amﬁéi@%/ﬁl KLY 7 N =T, a7 7
v 874 =D ETEET S, 77y b7+ —AF T —F2 DA, @1‘4’/5{7:—1
T2 DIRGE, MO T — LB E O E L5, ;0)976 WindFor (& /35880 H 71 TH
7 N T)IEE O th ~ B % O PRI ATRE, W ERE 7L &R O AR LY |
THF—ZOHECFEEHCWIEEZITH) 2N TE S, HEBOTF T v b7 4 — 4 ETEME
THTH - RE(LY 7 b =T, ROFXOBEY TH D,

& 511 Enfortt®DF5wy b I+ —LETEET S FE - ZEIEY I DT

YIS, e
WindFor \ FANREOHH T

SolarFor ‘ KBAFREDOHE FE
PMON | mn AmssemoE=s )

LoadFor BHFETA
Hydrofor KAFEEOL T
Total Forecast WindFor. SolarFor, LoadFor Z&O#& 87278
MetFor K[ERTA
PriceFor RE N2EX TR UL 50— HRTE D g FA
ChargeME EV REBOFAIERTS1-U>)
HeatFor ‘ BEETH
HeatTo | semeoREORE(
HeatPO | st ER OB
Heat Solutions MetFor, HeatFor. HeatTO. HeatPO Z & HigEMitia

OF - FBE(EY)1-23>

(7) Meteo-Logic

Meteo-Logic fHiZA AT = DT VT ETIIAMZEE, 7T 7 RR—Z2DOK[G TR, J&
F13E R ORI EO TR =L 2 —B5 g O FHl, X OEHFEFRH— 2
ERALLTWD, BB LD By VT — 2T I A A2 A L, [ TR — v 2 %2 i
P—E2ARNEZILRLTND

R[REHET DK e R F U« 7 — 2\ E 2 U 72 ) ) 36 5 OUKR I %6
BOHN T —E R 2R L TWD, BT L— 2L LT, kxR 2A 7 —L oL/
EEEJPRE L ORGSR EOH N THE L ENLTRITE, UL RT7 7 —4/Y—
T =7 7 — AL REEHIEHEL L L TO TG ATRETTH D, TRIKIEHMIE—E X
WKV ERDZN, 7THEHETHOYH FRILEOT 7 FHlE TS 23 L T\ D, b5
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FIXEEEREFEE . KEDEEEFES, 1SO > TWN D,

—
— \
L. b
— '_. R 1

B ’ | 00 a m
T

OuUL) Ay
ot
Data Learning Parameters  Weights Building a Real time
validation process Selection selection unique Prediction
mode|

5-29 Meteo-Logic DENFEE - KEAFKEL A FRIDR

H{FT) Meteo-Logic £,  “Technology Intro” . (2020.2.6 [#]%) http://meteo-logic.com/how-it-works

(8) Y—EXDFHMICEAH S —RXX AR T 4 —DNV GL DEH|

DNVGL IF, =RV F =B CTIIE VAT LB LT 4 v T — A, 3L
X—ian, VAT LORER - WEEY—EREZ R L T\ D Z & THA MRS, B
TRNAF—OHNTFRNCE N T, BN ELED, HRASE T —E X &R LT 5,

BIfEE TIT 20 MEDLE, $FE 5 50GW ORRIFIZET 2 A P2 FHiT TE Ty, =
noorayel NTHRLNE/ UNTNL, P EROEBEHEEZTT> TV 5,

DNV GL O Tl —E 2RO FRET VDB 2 5% TR KT, KRG ET /L (NWP :
Numerical Weather Prediction) 7>, #fif OAiifiAk, EET — 2 %2 b L2, WY - HiHHY
ETNEFERALTCHADFRT —ZICEBT 5L 0D REREZHFIX, BTAEICBTSHA
TRO—fEHI725 2 H EREETH D,

NWP
Forecast

Physical and

Technical
Statistical Models Measurements

Specifications

Forecast

Delivery

5-30 DNVGLOEAFAY—ERDEARAOD Y

HIFT) Ayumu Suzuki (DNV GL),  “Short-term power forecasting” .  (2019.11.25 [%)
http://Aww.windpro.org/Presentations-Forecasting-and-99+Grid-Availability/JAN-22-2018/2-Technical-
Session/Ayumu%20Suzuki%20-%20Short-term%20power%20forecasting.pdf

DNV GL O FHI[H— A TR DX, EEOBIER LR THT —4 % 9 £ HAHHb
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R RE LT DA FORBICADE CHERETHT —4 &2 F 2 —=r 7 L, B ER
¥H D SCADA DD DERET — X ZMET 2 THDH, ZOXIITHAETHI LT, Bied
BUERRE TR T — 2 DOFNENORWREZMNT 52 &N TE, M PHREE O ERE
Wb, £, THIZIT )R TOREBET — ¥ EEBBERETHT —4% LoD, Fa—=
VI ERITOICHDTE o TEERT —X LD,

- —NWP 1
~
E ——NWP 2
E NWP 3
2 NWP 4
e NWP 5
H NWP 6
——SCADA

24/8/14 26/8/14 28/8/14 30/8/14 1/9/14 3/9/14

5-31 BEHOBERERFAUT 2 ERET -2 DER

HFT) Ayumu Suzuki (DNV GL),  “Short-term power forecasting” .  (2019.11.25 [#%)
http://www.windpro.org/Presentations-Forecasting-and-99+Grid-Availability/JAN-22-2018/2-Technical-
Session/Ayumu%20Suzuki%20-%20Short-term%20power%20forecasting.pdf

DNV GL 2t 5 A FHY — A D= —A L F T = — 2% TS, Kho
TRRNBUERE S TH Y, TN L0 LR ED FRIE & FZEH D/ N7 +—~ A FONNFRD
THIFER E o TWD, M RENDEY | HALEOTHT—Z bigfit L TV | F27F
W % e =R A 725 HEEE X TE] (Confidence Band) & 3L(Z/R L TV D ONHFEAITH D,

Recent Forecast Performance Predicted Future Generation
30
25
20 ¢
g 2
8
F 5
3 15
5 z
& w
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H M 10 g
g M 3
g
v \/J\_N_/J\/\J\\/ 5
- 0
28 Mar 30 Mar 1Apr 3 Apr 5 Apr 7 Apr 9 Apr
I Time (GMT Daylight Saving Time (UTC+1))

5-32 DNV GL DHAFAH—ERDSA 2T —R

HLFT) Ayumu Suzuki (DNV GL),  “Short-term power forecasting” .  (2019.11.25 [#%)
http://www.windpro.org/Presentations-Forecasting-and-99+Grid-Availability/JAN-22-2018/2-Technical-
Session/Ayumu%20Suzuki%?20-%20Short-term%20power%20forecasting.pdf
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Fo. HAOTRT—2 28435 51k LT, EIZSFTP & API 3V 64T 5, sFTP
ISR E VFIHENTWD 7 7 A VRE 7 1 kLT, CSV X° XML BRIk v 57— 2
fEtsns, TSO OFMT 57T =477 v b7+ —L ETHAT 2856, IRDPEONGE
235, APl TiX GET/IPOST 72 DY v I Bic L F— 4 2 B840 Z LN TE,
FERULISON TSN D Z NI TH D, T A—FEEETHZ LT, £HFITHED
VT =2 0HhERHTHIE RS TH D,

DNV GL MMt 24—t 207 3 —< 2 2 & LT, FPHIKEEREZTRLEZLONT
XCd %, [Typical Portfolio Forecast Accuracy| &9 @3V 72EOFH|, lIndividual
Site] &V DML DIEL AT LAOTRFER L 72> TWDHD, 24 FFfeDfER T Y T
BRD THFAZEIL MAE ~— 2T 5%FEEE, fEBI IS 9% ~14%FREE & 72 > T D, T E
ERGGMEL R FFNFERERG B D 2 Lo n | BAICE A E O FE & o g
TADHDOTIERVWAITEELRLETH D,

20
18

16

Individual Site

14 4
12 4
10

Typical portfolio forecast accuracy

Mean Absolute Error (% capacity)

=] MooBs o oo

0 24 a3 72 96 120 144 168

Forecast Horizon (hours)

5-33 DNV GLDFHEHY—ERDTREE

HIFT) Ayumu Suzuki (DNV GL),  “Short-term power forecasting” .  (2019.11.25 [}%&)
http://www.windpro.org/Presentations-Forecasting-and-99+Grid-Availability/JAN-22-2018/2-Technical-
Session/Ayumu%20Suzuki%?20-%20Short-term%20power%20forecasting.pdf
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522 B DEEESZEEZDIE

ARIETIE, A DOERLBEFEENED X DITHI T EIT> TWD D, B LT
Y —EZZMEH LT D DNITHOWTIHE LI R 2R T, A& TR, %k o
HH LR, LLTFO 2 50FE[ZFHEL TV D,

® T A7 FK®DTSO TH 5 Eirgrid D
® J:[E DNO (UKPN - WPD) D

D) 7AILT Y RIZEITDEAEER

1) FRIOERE

TANT Y KT, %ikd 25 X912, BERFEICBOTHERAED /> 77— Ll E L HER
T DR A T — LDDFET D, TANT > RO TSO T D Eirgrid 1X, FAFRE= R/ ¥ —
OHITFHIEHRZ . BIEICR LX) RO TR —E AT a " =D EL T
%,

<Eirgrid OHAFHDOEIE>
o 2 HHSOENEEFRT—HZERALTNS.
> JERALTWST—4F SMW DL EORADFEBHOTF AL, HBREEBEFR (BD) .
FROAEEEDIEEZST,
> BEAOREBBOL N TR RAOFESHRMER. IMMROMAZT -5, BESKTFREST
)L (NWP) . SCADA F—4%ERAL THREMICITHN TV,
> BRDFEBHEOE DINHEIOTANBEIRISRML TULRL,
e BH.ZOFARREICOWVT. EEROFHAIT—HELEE U "Monthly Wind Forecast
Accuracy Report"ZFITUTHN. FRIFERZTERARIARIEL TLS,
o FHIBEEE. 6 BEICLOEFEET. 120 BRELFTOFAIBRE 15 DIVTIERIE
HUTWVS, EirGrid (3. 2 DO FRANBIRZHREL . #GHICRURZREZZLRNS. B5 1 937
OFREEL. ZTS1-USTET 1) WFISTERL TS,
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All-island Wind Generation and Forecast Accuracy for Primary Vendor
Wind Forecasting Accuracy Trend

——Measurement Oota Source  =——Vendor Forecast

o
& o® ;;-*'\‘ e d-"@ fs‘ e g-“\' f,@ f.@ e f.@ fo f_\s &0 ;p"' f.@ = f_@ f; d-"\‘ f.\v f.\v &
g v 4F a7 4F & T T FTFT T FT TSI T T T
Date
Wind Forecast Accuracy Analysis
15.00%
E —NME = NMAE -~ NRMSE
jxom-
! S00%
£ oo — -
H N - B N N N 4
P A U A
s-mm-
*
-15.00%
Rolled Up Period
All-island Wind and y for dary Vendor
Wind Forecasting Accuracy Trend

3000
e Measurement Data Source  ===Vendor Forecast

R S S S S
f;f f&f&f&&‘&#‘f&# f&&,y“&*\«v\yﬁ&‘goﬁO.cf?&@ffé;f‘m‘e@ff

Wind Forecast Accuracy Analysis

15.00%
o NME e NMAE  —— NRMSE

-15.00%
Rolied Up Period

M 5-34 RARBEOFREEMEEOLLE (L 148, F:24H)

HiFT) EirGrid,  “Monthly Wind Forecast Accuracy Report October 2018”7 |, (2019.10.29 i)
http://www.eirgridgroup.com/site-files/library/EirGrid/Wind-Forecast-Accuracy-Report-October-2018.pdf

2) BT —2DEE

T A7 RTiE, Grid Code @ PPML.7 (& CA B FE B (I nTEE/ R B 1Tk L
T, [EEME28NT 22 ETHD A b~ A b (Meteorological Mast) k&3 25 Z &2
BHMHTHNTND
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® PPM1.7.1.2.2 The meteorological data signals shall be provided by a dedicated

Meteorological Mast located at the Controllable WFPSs site or. where possible and

preferable to do so. data from a means of the same or better accuracy.®

5-35 * v bV X FO#ER

HFT) EirGrid, “WFPS Meteorological Signals Provision” . (2020.1.23 Fi%)
http://www.eirgridgroup.com/site-files/library/EirGrid/Met _Mast_Requirements.pdf

BEIFEBREREEIL. Ay b~ M&2#E LT EIrGrid Ic% L T FEoFT — % 2424 5404
ERHDH, BUGFT — XL, 1 DEIlT — X 2423 2 03035 V0, EirGrid Z2%8H L THMED
DTV —E AT a2 ENn5,

JEGE (0~70 m/s)
JEE (0~360° )

X (—40~70 C)
SJE (735~1060 mBar)

8 HFF) EirGrid. “EirGrid Grid Code Version 8” . (2020.1.23 [¥%&)
http://www.eirgridgroup.com/site-files/library/EirGrid/Grid-Code.pdf

9 WA EirGrid, “WFPS Meteorological Signals Provision” . (2020.1.23 Fi%)
http://www.eirgridgroup.com/site-files/library/EirGrid/Met_Mast_Requirements.pdf

110



http://www.eirgridgroup.com/site-files/library/EirGrid/Met_Mast_Requirements.pdf

EirGrid NEMEEFEHRZIMO T O ICHTz> THELTWDHZ LiX, T—¥DEMETH D,
RiEMZeT — 2 2 BT EE T E TN T 5 LI THORBENEL D LHEHLTWD,
Z D7z Grid Code Tli&, A v b~A NTBUI LT —& OiiEL 25%LL FICNDH5H Z &
DHEINTND

HEFFERIL, Lﬁ@T Z DOMIZFE TR R B O R ENRAEZ EirGrid IS5 2 &

MBHT DTV D,

(2) ZEEIZH 1T ZEHEEH

w95 &L 51z, #[ED DNO (Distribution Network Operator) £&-tLid, Tk EICEIT D /2 >~
7 T_A%I J;’ELH“ZS [ANM (Active Network Management) | % JEBA L C\ 5, ZD T AT
LOERNCZY 725 T, £ DNO &b U 7L H A AOFERT — XIS T BIROHIE 2 5
ML THRY . WMBARDOT = v 7 LW REIRORE, MflEOREICIBNT, AR
ANF =D TRT =2 ZER L THRWORBIRTH 5,

L, A% 0 7o T — e A0 R &2 &R LT\ 5 DNO X, THlE#HR % M
WC, EHRPRERICB T 2 RRNEERE L2 ET, 7B T o b0 —E 2D
EXRARLTEBY., IhaaRes 2 BA T X —D ) FHICEID 2 BBl g
EDHTNDE, 22T, 82HHHEEDDNO D H 6, LLFD 24LOBFHEFIZ 'y 7 T v
7L, TONELZEHLTWD,

® UKPN (UK Power Networks)
® \WPD (Western Power Distribution)

1) UKPN D4l

HE[E] > DNO T % UKPN Tid, East Kent Area CHf = 8 AL RIZFE 5 SAHHIH % ARl
I 578,  “Kent Active System Management” L9 7'a =7 b & EH L7, AEGLOH
T, ﬁi/’r’\%‘ S L EEPR OB AT TV 5D, FOMELY FRIZRT,

=3 THY —ANOELNDHERIE, 1-5 BEOOFE, ORI ER, OKBEILREE
BEOTHITHY , TRIORIEIL L RFRHEAL L oo T D, FPRIO A 1= XL L LTI
BEHWTEY, BEOEFET—# (weather, load, wind & solar generation) & U 7 /L4 A
LDRET —# 2 iEH L TTPHIL T D,

ZIZTHBINTZTRI AT ANEOTHIT— 213, BIfE 33kV & 132kV DR D
WIEH ST\ 5,

10 HHFT) EirGrid, “EirGrid Grid Code Version 87 | (2020.1.23 %)
http://www.eirgridgroup.com/site-files/library/EirGrid/Grid-Code.pdf
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The forecasting module

Data Input Forecasting 1-5 day ahead forecast
Engine

Modet 1

- =

Historical weather forecasts —»

Oy
Owy 2
Load F. Oy 3 Mousty Load Forecans
Owy &
Owy
Real-time weather forecasts —»

+Wind Forecasts D-’; Pourty Wind forecasts
Day & tme features —» Dy

:b,' oy Souw Forecasns
Dwy 2~ Sotw ¥
+Solar FOrecasts oo 3 1o o b
Dy 4— Moy Sk F crecants
Owy 5 Moy Soiar Forecants

Historical load measurements —»

W
2
O
z
w
W
Q
2
[
@
=
=
<
o
7]
o

Historical wind & solar  —»
generation measurements

K 5-36 UKPN A%ER L TLV5 Forecasting tool DHEE

HAT) UKPN, “Kent Active System Management” . (2019.11.12 Fi%)

https://www.smartgrid-forums.com/wp-content/uploads/2018/05/02.-Kent-Active-System-Management-
Luca-Grella-UK-Power-Networks.pdf

a. KASM [Z§ 1+ % Forecasting tool D HE 4

East Kent Area (21 937TMW O BUERNHE RSN TEY . 2D 95 7T71%% KIGEHE
ERSEENED D, ZONEHUERNPKEEAINTZRABICH L TENRY hT—27 D
M Z B D BT DI PRI — LV E2 B3 L,

b. KASM T4T> T\ Forecasting tool D%

KASM TiZ TSO X TXDNO 726 U 7L Z A LD KE NEEOF — 2 #5345 L i,
RKEOT =2 ZFH L THREBELOFEOTFREITO, Zihad GUI KON XML OF —# &
XN CREEEIT O,

F7o. T—HAOKRERPHEDEDITONT HE L TWD,
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DigSILENT
PowerFactory

OSISoft
{stoian
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@ -+ IBM Integration Bus
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IBM DataPower

KASM Server

o— .-

CAS Viewer KASM Fie Share

Azure
Weh labe -

5-37 KASM D < R T LR

HAT) UKPN, “Kent Active System Management” . (2019.11.12 Fi%)

https://www.smartgrid-forums.com/wp-content/uploads/2018/05/02.-Kent-Active-System-Management-
Luca-Grella-UK-Power-Networks.pdf

c. KASM TfT > TL\5 Forecasting tool ® % 8IF%

Metered Data A B S Forecasting GUI |
+ S| CAJLA Data |
BSICA t BSI LB-le Data BSICA
Input ridge |
data Mg 5 ge |
ridoe Model Input Data  gEEEGE] ts
MetOffice Vet bridge E.uulliu—:u:er el e S —
User Application Data

FTP HI'BI'I.idg,_.,_ Orhemppsl
NG FTP G W o Model Engine :

5-38 KASMDFRRATLIVDY

HIAT) UKPN. “SDRC 9.3 — Installation of forecasting modules” .  (2020.1.30 ['&)

https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2019/05/Installation-of-forecasting-
modules.pdf

Forecasting tool D A )5 —4 & LT, £ 5-121CHIFH L 2T —2ZFHALTW5D,
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% 5-12 Forecasting tool DA HT—4

OSIsoft 1@ PI system ([CEDAIESNLT 7 RElGNENELH=NP N pin==t-—(0Rc{ s V-]

BSI #® CAS 7—% RROBERERMETS

Metoffice HOXIET—4 EEZEP 120 FREFLFTO 6 BEETEOXRIET A

National Grid ORI FRIT—45 96 KFfEIZEETO 6 Bl L DR FRI

INHOT =2 2kt L, A AIZIT 28, JB)FER, KGR ERD 0~120 I
MO THEEZZMT 5, 260 FICHTE, ATL=a2—F /L%y hU—2 (ANNs :
artificial neural networks) , AR — h X7 % —< > (SVMs : supporting vector machines) .
77 U—mBl, BLOTNOITHT o &E(LT VA XL zFH L TWD,

d. KASM T{T > TL\5 Forecasting DR - FAIFEE

KASM Ci3AM THIZ OV TRt S —t > FRREIT 9% %5 TV 5, —E DI UED
FIRE LT, fHIT—2 D0 RdH 5,

100

&0

@
=

MAPE (%)

s
=
e L Y

20

LOAD
Type

5-39 KASM [Z X 5 AR FADFEHR/\—E > FRE

HFT) UKPN, “SDRC 9.3 — Installation of forecasting modules” .  (2020.1.30 [#'%&)
https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2019/05/Installation-of-forecasting-
modules.pdf

KASM (Z31F 5 KBEEIsE & R 138 E O3 EE T O " PRI ZE N 10%, 17%
EWVWIOREERNELNTVD,
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SCHRINC K AUE, T~ — 27 @ system operator AME 9% JEL ) 58 BB O FEFE R Tl 0O R
IR 10% T 5 LB ST S, E70, MO TANAT JUE, FFET 2R EOKBL
FEETHO O VHREAEIT 9.3% & STV D,

60

50

5
o

RMSE/CAP (%)
w
o

20

SOLAR WIND
Type

K 5-40 KASMIZKAABAREESIVRANFEEETAD_FFEHRE

HIFT) UKPN, “SDRC 9.3 — Installation of forecasting modules” .  (2020.1.30 &)
https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2019/05/Installation-of-forecasting-
modules.pdf

2) WPD D45

9%.@ DNO T#& % Western Power Distribution Ci, & /IRMICEIT D F#RMEZ @D 57

BITATHY —/VTh % EFFS (Electricity Flexibility and Forecasting Systems) D4

%%‘: AL TV, ZOBHO—BE LT, Y7 MY =7 X ¥ —ThH% Smarter Grid

Solutions #E23BA%E L 7= Tl — /L Tlik, Al 2/ L TATLT - BETRIOREE OSEZX -
TWo, WA LI FITRT,

1 HiFT) Foley, Aoife Metal, “Current methods and advances in forecasting of wind power generation.”
Renewable Energy 37.1 (2012): 1-8. .  (2020.1.30 [%)

2 7) Antonanzas, Javier etal,  “Review of photovoltaic power forecasting.” . Solar Energy 136 (2016): 78-
111.. (2020.1.30 Fi'%)
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X 5-41 WPD A \#E%E9 5 EFFS O E

HFT) WPD, “ELECTRICITY FLEXIBILITY AND FORECASTING SYSTEM”,  (2020.1.31 [#%)
https://www.westernpower.co.uk/docs/Innovation/Current-projects/EFFS/EFFS-FSP-V0-0-10.aspx

a. EFFS O =

A — i, BEa RIBATPRM A — I B W T TPRIZIT) Z L2 HE L TR,
132kV - 33kV ZRMEICBIT DA FEOT—%% 6 » A, 3 » A%, 1 » Ak, 1HEL, 1 H
e 1EERIE &0 o T2 BB O BRI C I &2 SEhE LT\ 5,

% 5-13 EFFSIZBITAFHT—4

FT—4
GSP (Grid Supply Point: 400kV/132kV (CEEI2EEF) OEMEN. BIED
BSP (Bulk Supply Point: 132kV/33kV [CEE T 2EEF) OBEMEN. BIED
Primary (33kV/11kV (CEXIDEEFT) OBEREH. BIHESH
AFNEREROENTE
PV. BVOREBILLIFRES

BAOFTRGETHT D2 LI2E Y, DNO WESRIISRKD S ikt (BT « H 6]
%) PR, WYRTEGRFECAN, BERDEZIT) ZENTE D, BATROTHNIZK
% DNO & B 2 R BEOAE AR 2 LU TSR,
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AN o 4 C—f =x2 :] &
A= % Reconciliation
Demand Forecast Netwark Constrarts Reporting
DNO
Market Interface
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Aggregators, NG) | g =] Respond =] Trigger

3
Flexibility Market (NG/Capacity/DSR)
w— = ' Bid ’ - ’ Confirm J - DispatchJ
— - — | S—

K 5-42 FAIYV—ILZHA-DSO DEHMEZRELEIEDIY )1 — a3 DER

HAT) WPD, “ELECTRICITY FLEXIBILITY AND FORECASTING SYSTEM” | (2020.1.31 [4%)
https://www.westernpower.co.uk/docs/Innovation/Current-projects/EFFS/EFFS-FSP-V0-0-10.aspx
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b. EFFS IZH 1+ 5 FHIF %
EFFS TIX FEOT—X2 B AT1E LTHWLATWD

% 5-14 EFFSIZBITAAANT—4X

BIR®REENDII1L—-33> web Y1k Renewables.ninja MESNIERRT -4
(R, BUE, B5IHRS

WPD Oi8ENEN &R KEESSMEL OBENFEROENFEEERET

GSP. BSP. Primary EZEBFIOERE

ANT—HZHiZ, THET M X ->TGSP, BSP, Primary, TEFZOENFE, PV R
JR S DI ERE, EEN 30 SHEATTHT 5, PHIEIMIZ6 » A%, 1 4 H%, 1 8EMH
Je. 1B, LEFEE CoTHIZZENENEIT LT,

Flo, AT =IO TIE, TRIKRICIE U TENEZTT> T\ b,

FHETAOT NTY XLE L BCEFRMSBERELET /L (ARIMA) | 2. & - EHiEC
B=a—J 03y NU—7 (LSTM) | 3. A7 — A7 1 7K (XGBoost) #FJH L T
%o 30D TRFIEEZHNCTENARO T EITo IR, #@UICETNDOTF 2 —=0T %
195 2Nk D b iE, HFELLREOTRKE 2> W25, LaL, ARIMA (X
FHIET NV ERE, Fa—=r 35— —DOHENFRKEICREIEKFELTLED
LWV RENET BND, —F7. LSTM I% XGBoost & krifle L T NS 5 He, Tl
T ILOEBEERNEVETE > TS, LN TAERBIELZ 3 DOTHIFEED S B
TiX, FRET VL OMEEDRF G TODOTHIFEE D BV XGBoost 2MELE X LT 5,

C.EFFSIZ& B FHHERRUTFABEE

ZOMEITCIL, 22— —RA L LTUTD 87— AT T XGBoost Z# 7= FHlEF
M ED PR R EZRFNBERE L THEL WD,

#*& 515 FRILI-A—RT—ADHE

GSP(4x240MVA) 2016/1/1-2017/9/30  BIEH. EPNBHOBEE Y. A&
BSP(2x40MVA) 2016/1/1-2017/9/30  BIEH. ENBHOBESET 9. AFA—&
Primary(2x17.25MVA) 2016/1/1-2017/9/30  BI=H. EHEHOBEET 9. AEEH—=
BSP(2x60MVA) 2016/1/1-2017/9/30  BIEH. EPNBHOBEET 9. A&
Primary(12MVA+21MVA)  2016/1/1-2017/9/30  BIEH. BHEHOBET 4. H80—8
Wind Farm(12MVA) 2016/1/1-2017/9/30 BTN, EHEHOBET 9. SR, EE. BEH
Solar Farm(SMVA) 2016/1/1-2017/9/30  BIEH. ENEHOBEET 9. BEOSE
FIRBRER(16MVA) 2017/7/1-2017/12/31 BIEH. EHEHOBEET 9. HEH—=

HiFT) WPD, “ELECTRICITY FLEXIBILITY AND FORECASTING SYSTEM Forecasting Evaluation
Report” . (2020.1.31 B4%) https://www.westernpower.co.uk/projects/effs J V) = ZEMAF1ERR
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ETOL—RAT—RZBIT 5 THEE LY TRIORT, fHMEEZECH HKEE (Accuracy) 1T
UTFOXIICERIINTEY, FEED 100% D56 TR FZRIE & —F L, 100%0° HixE S
MBDIZONTHEN TN - TWND I EE2EWRT 5,

| (£ ElkwW]) — (2 fETKkW])|

ccuracy[%] (£ kW)

X 100

FIZTFTERNOBMEIZETORRIAT v 7D 5 b FEED 50%, 80% L 0V & EiZi EFl-
TR AT » TORENEDO/R— v NERTH D, BlZIE, 2—AF7—Z2 1IZBWVT 6 » H
FEETOTHIL 6 » HREID 95 30.61%DRFHICIVNTHREED 50%% EFEl>TW\WHZ &%
L TWS, £72, TR O 9 5 80%DEE 2 T 12 I61F 5 FIINE O K 53 FUEME (50%.
80%) Z B 2 7= a . TRRERNFEALICIHZ 2 5L LiFkTHAA 74 I TV 5, & 516
Da—Rlr—2A 1~5 10 GSP OFHIKEE L2 TO PRI CRMEMZ N> TWb—F
G, BSP, primary OELEDIKRWEBFTOE TR W CIEEME LRI DFER L o7
LONTEALETH ST, FFIC primary OFESTRIET /UL, 6 » AEIZENTH 80%D K
ERUER - L TR0, EFAAERTHET LV THDL EVZ D, GSP OTHNEENE) -
TeEIR & LT, GSP O ENCEHEEN DL /N Z— 7 BSP, primary &L T% <,
FRET ANEE Y — U B IELSBECE R0 EBELXLND, 2— A — X 6~8
TR B OREFESLKHABTFEZOE) TN T, 1RO FRIZ R W TR
ErEonzn, 1 BEUBEOTHICE N TREL THBEN FRA->TLE- 7,

3% 5-16 EFFSIZ& 2 FHRIEE

Time Horizon

Six

Month Week

Use Case Accuracy Months Ahead Ahead

Ahead

Day Ahead Hour Ahead

>50% 30.61 28.89 25.07 30.95 50.00

>80% 11.91 11.69 9.42 13.39 25.00
R T

pReey -~ | I I

>80%

>50% 73.48 73.41

>80% 29.88 33.75 34.10 45.54 52.08

>50%

UCS —Primary

>80%

>50%

UC6 — Wind
Generation

>80% 12.76 18.68 27.49 7173
Y >50% 72.28 73.08 77.38 76.19
S >80% 58.16 54.70 52.68 60.12
>50% N/A 66.66 71.58 79.17
UC8 - Large
>80% N/A 27.43 29.41 47.32

HiFT) WPD, “ELECTRICITY FLEXIBILITY AND FORECASTING SYSTEM Forecasting Evaluation
Report” . (2020.1.31 B4%) https://www.westernpower.co.uk/projects/effs
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L= A — A 1 IZTBWT, GSP OTHIITAETOFHIAMICIBW T & 722 PRIKE 2155
ZEWTERNPoTZ, THUL GSP Mg T D BB EROARER) N F — RS . T
ETANFEELENRPSTT-DTHDHEEXLND, £7- GSP kT 5 KA 412 1E
WE S & THT 5L, GSP &K% Tl L7k & bl U C TG ) L Lz, ZiUdsZ
JEZRZ R L TP L72E D DEB N Z — L OB R G e oTclod Th D EEZ BN
D, =R —A1LIZEBITD 6 » HIE TO GSP AR L OELIELROTHNEE L. GSP
DENEINO TR % NN TR,

£ 517 UCLIZHITAHGCSPE£ARE LU GSP 2T AL LEERICXT 5 FRKE

-266.4% 39.6% 50.8% 35.1% 60.3%

HiFT) WPD, “ELECTRICITY FLEXIBILITY AND FORECASTING SYSTEM Forecasting Evaluation
Report” . (2020.1.31 B%) https://www.westernpower.co.uk/projects/effs & V) = ZEMAFERR

-20 = Prediction
« Indian Queens SGP 180 - MW
-40
33 ] 9 -] Wl ) "] Y
QX‘“ 0\,0 o ) oV 2% o\v\ 0\41 0\.'1 o> 2 0,1.0
o & & & o o o o
2o 2 o 2O o o 20V 2 %

5-43 A—RH5—X1IZEITH6 1 BERFETDHD GSP DEMENFAIKR

HiFT) WPD, “ELECTRICITY FLEXIBILITY AND FORECASTING SYSTEM Forecasting Evaluation
Report” | (2020.1.31 %) https://www.westernpower.co.uk/projects/effs

A=A —A2BLV4 TIHE BITBSP Ol E O FHZITole, 2— A7 —Z 2T
X6 » AME TOFRITIHVT 80%D Accuracy JEHEA /-9 Z LIXTEX o723, 1
AeE COTRIMM MR PRKE 2 Lz, L L, 2— A7 —2 4 TEEDOTH
HIMIZHB VTS 80%LL > Accuracy JEHEZ 723 2 & R oTe, 22— A7 —22 8
FO51CBITS 1 HEeE TOTHIO Accuracy DEHTZNZEH 89.4%, 24.7% L 727,
TR —A2BLO4D 1 5 ASETCOEHEN TR EZ UL TICRT,
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Forecast vs Actuals

= Prediction
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Nw
[V
o o

- IQ
§ o © P A D ) 22 3
\6.0"0 \b,c\ \b,o\ \b,o\ _\6.0\ \b"’\ = 16" s \6,0\1' Yl
2° » 7® » »® ®© ® 7%

K 5-44 A—RXRH5—R2IZHITH 1 1BEFETDHDBSP DEMENHTFTRIKR

HiFT) WPD, “ELECTRICITY FLEXIBILITY AND FORECASTING SYSTEM Forecasting Evaluation
Report” . (2020.1.31 (%) https://www.westernpower.co.uk/projects/effs
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K 5-45 A—RH5—R4IZHITH1HBEFEFTDBSP DEMNEHTRIKR

HFT) WPD, “ELECTRICITY FLEXIBILITY AND FORECASTING SYSTEM Forecasting Evaluation
Report” . (2020.1.31 F'%) https://www.westernpower.co.uk/projects/effs

=R =R 4 ORRT —HI— R —2 2 LI L CHEMICEB L TS, o T
=R — R 4 TIETRET ANEB) Y — @Il csd, ELS FHITHZ L
NHSERMN-T-EEZBND,

2 — R —A 3B L5 Tld Primary (28T 2@ E N2 TR L, 2 TOTFRERIZIB
TE W TR &2 5ék L7-, Z U Primary (2550 5 B OEEMENMEL FHIET N
BN — Bl LT ol e RSB bND, 22— AT —A3BLO5IZEB TS 1 %
A& ToOTFHID Accuracy D FE¥ITZENEI 94.8%, 80.1% L 7 HoTz, 22— A —A 3B X
W4 @ Primary IZ8B1F % 1 4 A E TCOEMNEIOTREEZ L FIZRT,
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= Prediction
« Prince Rock MVAR
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i

K 5-46 1—RH5—R3IZHITH 1 HBEFEFTOEDEHLDFRKR

HiFT) WPD, “ELECTRICITY FLEXIBILITY AND FORECASTING SYSTEM Forecasting Evaluation
Report” . (2020.1.31 F'%) https://www.westernpower.co.uk/projects/effs

Forecast vs Actuals

25 w— Prediction
«  Uynfi MW

22

K 5-47 A—RH5—R5(ZHITB 1 HBEFEFTOEDEHLDFRKR

HFT) WPD, “ELECTRICITY FLEXIBILITY AND FORECASTING SYSTEM Forecasting Evaluation
Report” . (2020.1.31 F'%) https://www.westernpower.co.uk/projects/effs

I—R—AB6BLWOT T, PVEBIORANBEEOREED THEITo 72, 1RO
HE TN TEEVREE 2508 L7223, 1 B eLE0 R 72 TRl kwri%ﬁ%&
DREE Lz, THUTRREIZBT 2 FHA R B DOEE) 57— =0, b ST IR S
7R EEh X iéﬁ%;@ﬁm®%wﬁﬁbw kmﬁmkbf%z%mé o
HEBEOTRNEE AU EI T L7-01I2F, FHET MCKSETRET VEMNMZ S, 713585
e KRBT — &@Aﬁ%%zé&&%@%7w§¢®&%ﬂzgf%51% £, PV OE
HMORBEOTPIBEZLFET H7-0OICF, ZOBE OXENRER L2 DHKEDOT —H
EANINIIMR DERDDH, L— AT — A G%J:U\Y BIF51BEETOTHIO Accuracy
DT ZFNTIN 71.9%, 73.5% & 2oz, 22— A7 —R 6 1B DA SIFEEHL L V2 —
A —ATIZBIT D PV ENLEND 1 AL TOREOTFREIEZ L FIORT,
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Precictad MW Forecast vs Actuals
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5-48 1—RXRH—R6I1ZHTE 1 BEFEFTORDFEEHDFEETRKR

HFT) WPD, “ELECTRICITY FLEXIBILITY AND FORECASTING SYSTEM Forecasting Evaluation
Report” . (2020.1.31 B%) https://www.westernpower.co.uk/projects/effs
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HiFT) WPD, “ELECTRICITY FLEXIBILITY AND FORECASTING SYSTEM Forecasting Evaluation
Report” . (2020.1.31 B%) https://www.westernpower.co.uk/projects/effs

d. KASM & DF BIFEE D HLER

KASM & EFFS [Z35[E D 33kV 35 L O 132kV OBLERMICER L7=E TR E VWD ST
HEL TS, KASM & EFFS 2 EN D TRIERZELZ LI FIRT, BHAM, PV, JA)%E
T N TOFHERZEICIB VT, EFFS 28 KASM L 0 BN TV, 7272 L. Z O Pk E
DX, EFFS & KASM ClRILT—4%t v N CTRIET VOFE, 7 A M LTV
O, MENBERE THDL L E2EETLINERD D,

% 5-18 KASM & EFFS #FNMFhDFHIEE

9% day ahead 3.5% day ahead

RMSE;;::::“W L 10% day ahead 8.4% day ahead

RMSE/Capacity for
Wind 39.95 17.37

HiFT) WPD, “ELECTRICITY FLEXIBILITY AND FORECASTING SYSTEM Forecasting Evaluation
Report” . (2020.1.31 F'%) https://www.westernpower.co.uk/projects/effs
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CRERIDHEHT, /77 —LBROHDHIEEIL, ZORESEE LIy —T 072
FREL o TLEI AREMENRSH D, 16> T, EREFEE L. BEOBWH I TRITERIC
FEDSWTHREFEELZRET DI ENUETH D,

ZOBRIIID G, T 7 — AERFEEEOMBNFEE L BE L TR CEEE L
%, ZDLODOTRE LTI, AFTOLIRbONEZ LD,

0 “NETOLRETIEHZY 72EOTFHENIEENSDOEFLNZ -T2, KV A b
THEMEZ IR L2 T 6 20 IciEARD & A4 N T E O TR CEHE
Thbd, Vr—ERATa XM F—D LD —):03#~1:“7< m ERRD HID,

o H—vrRTa AKX —MERTHEERET SR, ST A Mo b EEET —
20, A NOEERNEDT —FEF T4 /Tx TED Z ENFEFICEHETH D,
INHDT—2 % Pl ZIEREFEEE D SCADA 2B —E A F a8 X — (kT x
DX A AT S 2 LT, FHREER BIZ o720 5 aIREND B 5.,
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6. BNMZBITS/ 77 —LEEBGEHNDRERUVEE

BNETIFBAE , v 7 7 — LI EOREA, IS E SRR E = HEEER IC L - TiE®D
SNTVAEN, BAEICEBITS /v 77— AHED X 512, a— KA E 2 CRAER
BT L X — Dl 24T 5 FHNIIMNC B FET D, AETIE, ZOXIRFHOFTH,
FRICHIE L UCieS L, EERAN RSN TV D HEHIE LT, EEEOT A VT > ROFEH%
BY BT, 2ORECHIE S A7 A EHEIZOWTHELZI T TR EZ R LT,

B, AR ETHEE, TANT 2 RUSMNT Y | RFCIEMEZ [BLEET 2 72 1 i
ZEETS. b LIEEBERGT L CODEIZGFET D, KAV, A X VT, 7T AL
DEDOHITH L (FRZB]) , KFETIE, [/ 77 =LAl AT AOKRFH ICEHA%
BWTED, W ER S AT A, EHEH CTORBESGD ZENEETHD Z LITE,
FEE- L AT AE L THNL L CWDEE-TANVT V REr—ARAZT 4 & LTRY EIFT,
HEE e N AT il EHmEZRET D & LT,

& 6-1 RIFEMEIED-OHOEI R AIH I F—LDH

BV B RAYT(E, RERE MRS 3 CRERTRE
55N Ak (33T \: L5
- Feed in TSO4%t “ ;,Ffi%ig'&%ﬂ’;gﬁ;ﬁé%ﬁb 53 (BERIEEL
Management — DSOZit BL o cmeseiie o zs v miam- s T
’I_E\g-éo
1597 B BIXEEEER L. EENCERSE 3TN
L. EINTWS,
I I Egg;‘;ﬁﬂon (T.erg(‘j‘) B XERHTE. REEREORBCLBE I
MTDNBTEABHECL T, REBEENRGIZS
B DR E R BIR TE A HBHIN 5.
I5>2R
: B RAERORB R TH IS = 3
I I ggqr?r:tection (Eggdol)s Smart Connection&UWWSRAF—AxiRET, EEF
BRERRID,
6.1 E[E
6.1.1 HIEM®

(1) / v 77— LEEGHEOHRE

1)/ o7 7—LBEEGOTEE

FENCRBT D/ 77— DREGHE, FAEFTRET 1L X — Ot EIA R 2 B, Al
RIDOFIRINFEAET DV TN TREE B LA 72 IS LM BT 5 720 D%
W7 7B AN—=NTHY | [F— TR 5 BIRITREERHC O DI 220 %, 72
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B, HETIIEERFLICBWT 7 7 — 2GR E XET SN TE 69, ilERKO
HTOWHE 2> TD, BARL R, BERFOERIIFHHNZZE LW, K
TR O I 2 T GUTIRMEIR DM T O TV D,

WED ) 77— DL TR R D FE i A Fife & Lf:ﬁ%f DNO (3 iz
xf LRHI 2 S b 72, 072, /v 77— LG A R T 2 8 S keI
HMHNCEE S 2 2 2RI LERH D,

)7 7= BNBIEEG D Y ) a— g T, SRR INH B2 2 TR T D IEK
D) Ty—haxrrar, uﬁﬁ?ﬂﬁﬁﬂ*@%%ﬁu CERICHKETDH 7 LF T Lax
7> a >, ANM (Active Network Management) X—AD 7 L X7 )VaRxy v a VR F
3250, ANM ZHDIGEHR ST D

AHETITANM R—=2DT7 L¥ 7 NaRxyya NEREEE, E0OERERD )/
V77— DGR ANM A —AOEH, VAT AMIOWTHEEIT> T D, LU
B CHET D/ 7 7 —2BHEE ANM R—Z2 7 LR o7 Lax s g U EIERLEZ

J 77— D A TR,
Connection Agreements
v

( Firm Connection )

Non-Firm Connection

y N Y
(" i e ) Specific Localised b (- Multiple or Distant
Network within limits
\: Constraints P K Constraints
[ Traditional Non-Firm \ ( Flexible \ / ANM Based \
Connections Connections Flexible Connections
No network constraints beyond Constraints/control actions Automated management of
the limited security of supply are specifically identified in constraints under predefined
associated with the connection Connection Agreement Principles of Access
assets. * Timed Capacity +ANM Schemes
* Export Limiting Devices *Schemes where ANM may
* Local Management later be integrated
\_ J  \_ " Intertrip Schemes i) % /
A e |
-

Flexible Connections

6-1 EHFHY—EXDERR (SPENBDAI)

HifT) SPEN. “Flexible Connections and Principles Of Access Policy”,  (2020.2.14 (&) |

https://www.spenergynetworks.co.uk/userfiles/file/ESDD-01-009.pdf

13 SP Energy Networks (DNO)
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£62 L2 Jd)axrsarn—&gL

ILFSTNARIZA>OI1T B

Timed Capacity DNO HEFHASSUB IR ELNFIS(CHE) RBEEENBRZ
HAIHIEYI1-23>
Export Limiting Devices BIRYA MOZEERCGRESNEENFIFEE(CLD, DNO ERBEEEM

TEMSRUEEZBARVSERZEHIIFIFTEYI1-23>

Local Management Schemes BRYA NGRBEINARERBEMTEI—HOERZITV. HEZT1—HIC
BVTERE. BE. BERBIVINFELELIZEC. DNO LRESEERTE
AIEEUEE(RVWEBROL Nz —RH(CHIFIFaYY1-23>

Remote Intertrip Schemes FHOERELEREICED 1 ERRU LERR I ORHIARERC, DNO EF
EEFEER TERICIRDROSNLEBE A VEIROH % —BFRY (CHIH
IBYV1-23>

Active Network Management | U7)L94 ACRfZERL. REHIHINRETZIH5E(C DNO NEESES
OERZEHIHE ITBIYI1-23>

HiFT) SPEN. “Networks & Scottish and Southern Electricity Networks, Flexible Connections”,  (2020.2.14 fi

— N

&) https://www.spenergynetworks.co.uk/userfiles/file/Flexible Connections EN_GS.PPTX XV =Z#k
TFVERK

2) /77— LEEGOEADER

FEIZH T D ANM 1T, 2004 412 SSENYD 7' )L— 7241 Cdh % SSEPD® L A T A7 5
A FRFUT L % Orkney 7 5 CTOEEEE (Orkney Registered Power Zone (RPZ) Yu v =7 k)
THIO TFENER ST, Jtx0rkney ## I 0BERNS KEIEASHTWT2D
Bl 72y BOBIR O Befeel 3. SRS i@ﬂ@éﬂf“kobﬂb\ﬁfmymﬂhmf%
LN ANM IZ LY KB RFEN OEEH ST 2% U T AX A L CER . Hi-724y
BRI D DRELZ ) TIZ A LT 2 2 & T, REHERZ I 22 0 GER O
FEDSFIHE & DG D72 S 472, 2006 470~ & HiHiFE RS T & 5 Ofgem (2 X % Low Carbon Network
Fund (LCNF) Tierl LFHEN D47 1Y = 7 MIFEE &4, Orkney Smart Grid 7' &2 o>
=27 FELTANM AF—AD M7 A T/V&BEE L, 2009 FIZHD T/ 7 7 — LRI
BIRDER SN, TO%, EEH 7 =—XZBITL, BT v 77— N LB LBITEICE
D, 7B Y =2 FTIIK 3,000 ARy RORFIEHREEEMIHF L, ANM VU 2— 5
NEB0 TR FOBF A=A FTHRASNTLY,

Orkney RPZ 7t v =7 F &R T, ANTAZTA RRFZEOAE LT v k& LT Smarter
Grid Solutions (ANM Y U =—3 3 V&2t 50 5 —) REsrEniz,

¥ SPEN OB AEBIL LTHETF TS

15 Scottish and Southern Electricity Networks (DNO)

16 Scottish and Southern Electricity Power Distribution

17 Scottish and Southern Electricity Networks, Orkney Smart Grid 7 =7 % &, (2020.2.14 Fi'%&)
https://www.ssen.co.uk/OrkneySmartGrid/ (255 TR,
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https://www.spenergynetworks.co.uk/userfiles/file/Flexible_Connections_EN_GS.PPTX
https://www.ssen.co.uk/OrkneySmartGrid/

/_/Main electrical network

[#] Network measurement point

)

Zone 2a

6-2 Orkney Registered Power Zone D2 {k{&

HiFT) SSEN, Orkney Smart Grid 7 = 7% k. (2020.2.14 BH%) https://www.ssen.co.uk/OrkneySmartGrid/

Orkney RPZ 711 =7 kD%, LNCF Tier2 & LT, UKPN!8, WPDY, SPEN ® DNO I
£5 ANM ERE TN, TN ENBIEFEEHN 7 = —XIB/TL Y, 7ny=2 T
MBRE LIz TUSN~DIREBER S TESN TS, Zhhbo7r Y= MIeT
Orkney RPZ 7’1 ¥ = 7 MIZBWTER SN ANM FiEEX—X (2L TW5,

LCNF Tierl, 2 ®xt% & 7257 ANM FEiE 712 = 7 F 35 L0 DNO £&4kd ANM FiE
Wiz TRIZRT, 7238, BIE DNO &AL B (723 omiBhie vy =2 F & LT)
TEUSMCEH ANM 2P =7 &21T-> T\ 5,

18 UK Power Networks (DNO)
19 \Western Power Distribution (DNO)
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& 6-3 B DNOIZHI+% LCNF Tierl-2 DFME ANM EFETAD =Y FE LU ANM OE

ERRR

ANM EZEJO0Z 17 ANM SEERIRE
SSEN Orkney Smart grid REREH
UKPN Flexible plug and play low carbon networks (FPP) REREH
WPD Lincolnshire low carbon hub (LLCH) REREH
SPEN Accelerating Renewable Connections (ARC) REREH
ENWL? LCNF Tier1-2 O#BIE%Z 13z ANM SRIE@RBL BERICESTLBLY
NPg* LCNF Tier1-2 OB E%Z(I 2 ANM SEIEEFBL EERFH

HiAT) Ofgem. ”Low Carbon Networks Fund 2017 First Tier Portfolio Reward”,  (2020.2.3 [#'%&)
https://www.ofgem.gov.uk/ofgem-publications/118771 3 & T Ofgem. >Direction in relation to SSEN1
modification proposal”,  (2020.2.3 Fi&)
https://www.ofgem.gov.uk/system/files/docs/2018/04/decision_to_direct ssen_not_to make a_modification.
pdf X 0 =ZERAFER

3) / 77 —LEEERRREUHRE

ANM (X ANM V' — > LB %5 DNO ﬁi?ﬁﬁw_ﬁkif: 7V v R (ZR) EEFTV
SLTHFEEN D Xy NU =2 2 U 7 BRI, T 33KV ORI S AL EIR A O
WA ST b, FEEICBITS 11kV ut%fvfﬁ IEL 2 [B#RLLE) BEESTH S
DB, ANM OB & 72 2585 b HARNINC 2 BIERLL EORETH D, B, —E LV D
BIRG /7 7 — MU T L COWABNIRONDN, LVEAL U Z—Fy e LT
ANM (THAED & = AFE BRI 220, ANM 3 R st OB &K 2 DL RIS RT,

20 Electricity North West Limited.  (DNO)

2L 2019 4 12 AR R TIE, FEREZ B Y =7 MITER S NP EOERZFRE . ANM Y — 2 Z23RE LT
LTo ANM EEAITAT TR,

22 Northern Powergrid  (DNO)

2 HHT) KEMA. “Review of Distribution Network Design and Performance Criteria” . (2020.1.20 f'%)
https://www.ofgem.gov.uk/sites/default/files/docs/2007/08/kema_imperial_d_planning_review_final.pdf
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https://www.ofgem.gov.uk/system/files/docs/2018/04/decision_to_direct_ssen_not_to_make_a_modification.pdf
https://www.ofgem.gov.uk/system/files/docs/2018/04/decision_to_direct_ssen_not_to_make_a_modification.pdf

Transmission M Distribution CHP Generation Demand
network network Contract with the System Contract with the System

I
I Operator for STOR Operator for DSR
I
I Solar Generation Wind Generation Wind Generation
| Subject to ANM Subject to ANM Subject to ANM
I
I 777
|
1 D
400kV  132kV  33kV -~ = =
| L] ]
] ]
N / taa e Nttty Mttty
Voltage 33kV 1kV | 11kVv 415V
constraint 1 | [ ] .
\L : l oo
| i
Thermal i Voltage
lconstralm E ' con 5t|raint 2
s a3
ANM server

X 6-3 ANM BERAZRFEOH =X

HiFT) National Grid, “System Operability Framework 20167,  (2020.1.20 Bi%&)
https://www.nationalgrid.com/sites/default/files/documents/8589937803-
SOF%202016%20-%20Full%20Interactive%20Document.pdf

F72. ANM [ZEBW THEBEFIIHIR L TR, EEEICER L TWD /7 7 — 20
HEEIRIX, SSEN @ Orkney ANM 7'z ¥ = 7 k TlE, 2013 4HF S CTRIAD R & 65.94MW (2
* L. ANM (2K 2/ > 77— BBIEEG BEIR 18.54MW i, T RTES TR S LT
W5, £72. SPEN ® ARC 7t ¥ =7 FTld, &EOFE 1615MW IZX L, /v 77— A
GBI 2R T 99.5MW TH D . ZOWNGFRITR S FEE DS 63.5MW, BEEEYFEHE 36MW &
JEB S % s & LTk & 72> T D,

% 6-4 Orkney Registered Power Zone DERER (2013 &)

EIRIER! BREE Ir—I)>T7— LB
Stronsay JEia) 2.7 MW 7— L\BYIER R
Flotta HZ 10.5 MW SEtB2 26 MW)
Stromness K 7 MW
Siguird (Burgar Hill) R 1.5 MW
Thornfin (Burgar Hill) JEila] 4.3 MW
Burgar Hill WA 6 MW ANM BUSD > T7— WBY SRR
Burray (St Marys) |G| 0.9 MW BEHBEE 21.4 MW)
Gallow Hill (Westray) EWa) 1MW
METC (Eday) EAH 4 MW
Spurness (Sanday) |tz 7.5 MW
West Hill (Flotta) R 2 MW
Braefoot (Shapinsay) JE1Wa] 0.9 MW ANM (C&3)> 07— LBYEEIR
Burgar Hill Renewables RA 2.3 MW A5tE&E 18.54 MW)
Cleat BAH 0.08 MW
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EIETER BES= T7—1L/)>I7— hBIHEGEEIR
Dale Spot & 0.08 MW
Eday Community (Eday) & 0.9 MW
Fea JEwa) 0.08 MW
Hammars Hill G2l 4.5 MW
Hatston JEwa) 0.9 MW
Holodykes )Gy 0.9 MW
Kingarly (Rousay) IEba) 0.9 MW
Ore Brae (Hoy) JEia] 0.9 MW
Rothiesholm (Stronsay) AW 0.9 MW
Spurness 2 (Sanday) B 2.5 MW
Thorkell Eba) 0.9 MW
Tuquoy (Westray) 5] 1.8 MW

HiFT) SSEN. “Active Network Management (Orkney)”.

— 9N

publications/88169/dglearning.pdf X ¥ =Z£#a

WHERR

(2020.1.20 B'%&) https://www.ofgem.gov.uk/ofgem-

*& 6-5 ARC OEREM (2017 £)

BIRS (F22RE) BIFFER TRSE  J7—0/)2I7—LEUEGE
o 1 -~ 6 Mw 7— LBHESTEE
AitaE 62MW)
ER 2 23] 48 MW ANM (242> 07— LB ST
EE 3 oL 36 MW GETEE 99.5MW)
BE 4 B oMW
BRS J255) 1.5 MW
B 6 B > MW

HiFF) Milana Pleca’” § et al..

withactive network management schemes”
https://strathprints.strath.ac.uk/60379/1/Plecas_etal CIRED 2017 Integration_of energy storage to_improv

”Integration of energy storage to improve utilisation of distribution networks
(2020.2.14 F'&)

e_utilisation_of distribution_networks.pdf

&Y = ZERIER

11kV DL FOEFR Z x5 & Lz ANM FEFEOFH| & LTk, WPD Tl =25 S 7 LV

Connect & Manage & FEITI D LV R A k5 & L7z ANM FEREDR & 5 A3,

DNO % LV %#t

PefeBIRIC A LC, 2 A NE COMBEMNRIE CTEX R WEOHB NG EERICITEL 2o
72o Oz, B DNO TH 2 NPg b LV & TO ANM DO FEFEZ &+l LT\ 5,

4) /v 7—LBEGEROEGERSHE
% DNO OEHBID / o7 7 — L2TIBEGEIROE RN A % — L& FTERIRT, XM
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https://strathprints.strath.ac.uk/60379/1/Plecas_etal_CIRED_2017_Integration_of_energy_storage_to_improve_utilisation_of_distribution_networks.pdf

WA 2 A MIANM O AT LEA EH - AT F 22X &2 — A (DU0S#)
TlEX 7% DNO, HrEf+ (Customer) TEIULT S DNO AH Y | AN —I TV
Uy,

& 6-6 & DNO MO ANM BBEZERAEIIRDEZ A

=8 ‘ ENWL ‘ NPg ‘ SSEN UKPN WPD SPEN

ANM > XFAIXB — E —Hg/ — % BE —
(YIhI17/1T) YIE

ANM S ZXFAJX B YSTE E — %/ —H% E —
(RimEEAR FAtkER) BE

EREAFE E E — i BE BE BE

EAIJXN YE — — i YE YE YE
(BIRE %)

EAIXK — — —H%/ — % E —fi%
(2ZF7L) YE

HiFT) Ofgem. “Direction in relation to SSEN1 modification proposal”,  (2020.2.3 &)
https://www.ofgem.gov.uk/system/files/docs/2018/04/decision_to_direct_ssen_not to_make a modification.
pdf XV =ZERIHMER

(2) EERMOBKAREEZ BN E LEH-LIRY A

BEE TR, BERHERIAEE 2 BRI L L2 ANM O, EERFEHIFEZ A S L
7= Power Potential &\ 9 7= 72 EFENFTET D, Power Potentlal IZ UKPN & TSO TH 5
National Grid ESO (T & 5 3&[FFERETH V. 5[ South East H1Iuk\Z THLEERAE D 3 IR K
%EAK@E#%“@Tﬁ«wﬁﬁﬁéifﬁiw%ﬁﬁﬁ%a% \UMWSmew
BN T B BERN D OMNE NS L OENE 2G5, ®hET) - G2hE T
NatlonaIGrld ESO A ifissZa/r L CillET 720, M4E TH D ANM & 1IF 72 v | National
Grid ESO 7» b3 BEIRDEELNET) « ANEIIREFEREICK T 5 BRI 72 AN T AT
%, PowerPotential TkI5: & 92 RHHIK L HGE N L TZET 27X B 7 0¥ —
E A% FRITRT,

% 6-7 Power Potential TR & T HRMHNETIGHEZETSHILFEY T4 H—ER

MERET BRAHIKY MiBREISILFIEUTH-EX

. KBRS 275kV/132kV BEROBEEFRLE . IBEFEAHEIENES
o BEIFEERICHITB 275kV/132kV BEFTOBEETRE |- SERETHEEQTEDED
SESARIFHRICHITS 275kV/132kV BEFTOBGINIRE | - BdIRIEMED

HiFT) UKPN & National Grid ESO,  “Transmission & Distribution Interface 2.0 (TDI 2.0)” . (2020.2.14 B
%) https://www.nationalgrideso.com/document/103196/download % £ ¥ = ZE#aAF/ERL

24 DUoS: Distribution Use of System (FEi%%14:)
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https://www.ofgem.gov.uk/system/files/docs/2018/04/decision_to_direct_ssen_not_to_make_a_modification.pdf
https://www.nationalgrideso.com/document/103196/download

Power Potential TlE, EE/EZ A I U ZICBWTREHIFINFAE LIZBIC, FRTTHEL
f_’\ﬁflaaﬁ@ﬁ’ﬁaaﬁ B0 )1 D518 % National Grid ESO 7% UKPN (2% L TIRHET 5,
UKPN (BRI LIEBEIE 21T 9 2 & TOBERORBE N 2184t4 5, DHEROK
LIES JB U "C National Grid ESO 7»& 43I IC ) LIER 2179, A A—T%LIF

[ e

[1] NG instruction to DERMS: ‘ A E
REACTIVE: V set-point at GSP nationalgrid

A

ACTIVE: MW set-point at GSP
i | T GSP in 400 kV Transmission Network
PHAEY 1
2 | DERMS calculates free capacity in
[‘ et s P . ty UK S -
distribution network and adjusts local Power Q
DER set-points to achieve NG instruction Nclwotks <€
at the lowest cost without violating .
distributi t k traint: 5 POWER POTENTIAL:
istribution network constraints LZJ DERMS | DER provision of
’i‘ E REACTIVE POWER
E DER local instruction by DERMS: and
REACTIVE: V set-point at DER ACTIVE POWER

ACTIVE: MW set-point at DER transmission services

E DERMS monitors the service I E - @ @

delivered by DER Aggregator
Distributed Energy (DER) in Distrib

X 6-4 Power Potential &R A A —

HiFT) National Grid ESO 7 = 744 ., (2020.2.14 %)
https://www.nationalgrideso.com/innovation/projects/power-potential/our-technical-solution

Power Potential > 27 A%, DERMS & FEEI D RIS RFN O EEIROEEE, SRHEH]
FIOFTRB LN TAEA LRREREZIT ) VAT LE2ROLICHER SN S, DERMS X
National Grid ESO ®»7 > 7 U —H—ERX 7T v h 74 —Lay fa—/Ltr¥—n5
TTHE R RE RSB RS R C2ZHE L, RGO TFHRERE T T U —
P—E 27T 7 — TS S, UKPN 1L, BLERIEH S 25 2 (PowerOn) 2MEA 9
% B R DI/ BB IR O B ARG % 4 DERMS (Z#iH9 %, DERMS 1Z, U 74 A
LA TOMFHAEZITRV, SEERICXT T A Hl#EH55 % PowerOn #2H TEITT 5, Fiz.,
ANM & DOBEANFEAELRNE S ANM 2 27 AL HEHE#E L T 5D,
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UK Power Networks Data Sources  pg..i time measurements National Grid Data Sources

Conflict of
ervice
>

W
ANM data
Platform for
Ancillary Services
(PAS)

B B = R I F i
e s8££ |8 Qe
] 55 B % T UKPN-DERs NG instruction NG-UKPN
w2 &5 E@ 22 setementdata To DERMSatGSP  sefflement data at GSP
=8 35 guW =
r S T 5 =0
m o Qo 4o
a% EQ =p
c £ E [*4 £ z
B o Ll i 2w g
c zw o s %L =
= (&) E ]
2 E s 2 =
-l ER s
DERMS
DER
measurements

Distributed
Energy

Resources
(DERs) &

Aggregators

Other Data Sources

6-5 Power Potential @ < X T L g

HiFT) National Grid, UK Power Networks, Transmission & Distribution Interface 2.0 (TDI 2.0) SDRC 9.2 —
Commercial and Detailed Technical Design®,  (2020.2.14 [4%)
https://www.nationalgrideso.com/document/103931/download
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6.1.2 EFHm
Q)7 EARBRHTOER

1) FIE

J v 77— MBS OBETRE T a2 2o T, DNO &4Ei k- TEDboE W T H
HHOORFEREDT 7 AfEt 7T n A2 HE L T\ 5D, st AB ST\ b SPEN %
FIZEIRT 7 B ARG T vt X &R,

& X7—U 1 U7 y— L AEROR LiABZigh L EEFICKL, ANM VU 2—

Ta ryOMEE, o7 7 — LR ORA, HIHI AR AET D RESN GRERE, N-

N-226Z K5 RERR ) 73 DNO 70 B S5, A AT — Tl & O e %
FlTRE =720,

& X7 —U 1 ATy —%un /U7y — LR RIAL LIZFEFKD DNO 706 OfER
(A7 7—) 2%+ 5L ANM 2 F— L8 L ONEEOFEMRE AR EL & bic,
HTH O ATICE FAREE 70D, AAT =V TCHEIET HHFHIAT—Y 2 77—
DR—A LB,

® 27—V 2 FTr— %lﬁ@HHW®$T@T//H/1$L$¥%@ﬁF§%$

FNEFIZ L0 RkE D, ZEMZ2H TTEIHI 38T 1 LIFO NEFF 23 B S5 T DN FRAESE
i, R S5, . SRFETRICEEVD, BRIC 2 7 7 — 2 A R LT DR

MW7 7 — LDUPEGHICE T 5855 BEFEL IO TR HIAZITV, RAEHER = R
NSt iEE A O NERN D D,

Stage 1

sRequirement identified
for a Managed
Connection into an
ANM Zone

#Stage 1 Offer issued

*This is a high level over
outlining:
*Non-firm offer into

ANM Zone

ePrinciples of Access

HFT) SPEN, ”

Stage 1 Offer Accepted

eDetailed Curtailment
analyses undertaken
eDetailed design of the
Flexible Connection
Solution including
specifications for:
- communications
- third party ANM
control equipment
- Curtailment algorithm

Stage 2 Offer Accepted

*Position in LIFO stack
governed by Network
Access Queue

*Delivery timescales and
milestones agreed

*ANM Equipment installed
and commissioned

*ANM assets added to
SPEN ANM register

*Details of constraint ‘S:‘ng 2 nger prepared
- System Intact ; and issue
-FCO;
-SCO
L Y, \_ » 9 )

X 6-6 /> 77—LREGKREIOEZRX (SPEN Of))

5 fEE EREEI
6 fElE (L RfEEI
27 | ast In First Out D,

&% 1 [ AR,
£ % 2 [l AR,
"AEBLDEZT,

Flexible Connections and Principles Of Access Policy”
https://www.spenergynetworks.co.uk/userfiles/file/ESDD-01-009.pdf
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2) EICEY &R

) v 77— DRBEG OFHATEE X, B ORMER L LEOa X N Th D THE ST
e BT A E M BLO F%%%%ﬁ&:%@#é%ﬂﬁ;ﬁi%%ﬁﬁ - PRI 31T D MERr Y
M1z, TANMgZR, v A7 A, BEOHHEATH - ANM 2R, 27 A BED
MEFFER R ) 2 3A O BN DH D, 2D 55, [RESICBE 3 2 08 TFE A - iR 5
LRI DHHMEFFE A ORI RFHEIR A BS540 70T ISR E SN D T2, fERIC
)7 7 — DEHR O B ORI AR RO LM AR SR S FTRE & 72 D

7ok, HERHEE TRUCET 2B MILEE OB, /v 7 7 — AR E W T e <
RO E TGS D,
® Non-contestable?® Assessment & Design Fees GIAfh - #% &2 H)
® Non-contestable Connection Works (¥t T.5)
® Contestable?® Connection Works (#%f5: T.5)

# 6-8 TR T L DIT, UKPN O FPP Tid, /v 7 7 — LG A(TH 2L T7 7 — LM
LI i = A b & 80~90%HIJH L 7 6 8 s Sh T B,

%= 6-8 FPPIZHITE/ oo 7—LEBEHIX+

BRE (BFEREIENF) ERIER BAU**EH A

DB
£881,611
=E B A 0.5 MVA £1,891,200 £234,779
EEC A 10 MVA £4,827,000 £590,818
BED [ 5 MVA £1,185,000 £649,788
EEE A 2.5 MVA £1,950,000 £157,137
EEF A 1 MVA £2,050,000 £384,711

HiFT) UKPN, “Flexible Plug and Play, 2013”,  (2020.2.14 [#'%&) https://www.ofgem.gov.uk/ofgem-
publications/88169/dglearning.pdf

3) BRA-YDHABERKIE

BEFLEEL, 7 7 — DIEHE, /7 7 — DB D & P REIRERS & 72 3B
BEOTEEOREIC. HAKEORKEEZ DNO L85 TS, FIT/ v 77— L E
HAEis 33kv OD,\,’FT 1T E K C 50MW F COEENELARE L 72 AN, FEHELZ IR
(IR~ 2 i Bl LIRS & T D R R AR 5,

28 Non-contestable : DNO F 7213 DNO 23387 L 7= H¥EH I L A%
2 Contestable : DNO LIS D F3EE I K 5 1EE
30 BAU (Business As Usual) : i@% K30 O RH AR
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4) 7O e AREFICE T HIHZERE L DR

%< @ DNO Tli&, Frifi a2 m LT 2 EFEL XL T 30 DHAOFFE - BE T =
7 7 A NV TR L0 T L2 B & A R R T S, SRRAEIT ISV TR, T
ESIZ 1R 258 L7 N-1, N-2 RIS 25l 2 £t 2, AR, SR T
KEHEY 7 b %ﬁﬁwf:ﬁ.ﬁ%%ﬂﬂﬁ\ A a RO K D IR SR CIRIRERIC L D FF
iliz47>T\b, WPD OFEFITIL, ANM ZEAL TWLIEZ Y TIZBWTA T v b T
— X L LT 2450 Lo E%Q%E (30 HTEDO MW BLIOMVAND &, YU 7B
THHE - AT HETOEROEET 17 7 A VAT LITIEHL L TRYVIAAL TN D,
KB L ORDORET 7 7 7 A /WE 2 FRNTEERE S T EE O EIR O 08 % FRITVER
L. o2 TOMRMITHERE 100%H I E LTT e 7 7 A VEERT 53,

% DNO (2 & 2 Jiill &7 O 72 O O IF AR MBI 2 B0 #ilA & LR ISR,

& 6-9 % DNO [Z& HHIFIEF MDD IFHRIRMEICEE T S H Y A

HETEHDH SFHEOIZHOBHRF

REFEFH WU CRESEEE S TIFIEHTENTTELER (RRB
SSEN R, BE-RESOTI7()L 30 D1E. LIFO DIBLIRE) %igft, 2020 ££ 10
BUBF I E0EN Ol gERRETES — MBEETIR M.
SPEN FREEEE(TULT DNO h"RiFFEFCE DSIHALEEENFI S 217
UKPN REFEE(TLT DNO KMRFFTCE DEHMUIEEIH 221w,
WPD REFEE(CHILT DNO KR CE DEHMUIEEIH 2212,
NPg REFEE(TLT DNO KMRFFTCE DEHMUIEEIH 2212,

HiFT) ENA. ”Open Networks Project Implementation of Project Outcomes 19th December 2019 Update”,
(2020.3.10 %) https://www.energynetworks.org/assets/files/lON-PRJ-
Monitoring%20Implementation%20-%20December%202019%20PUBLISHED.pdf & YV =ZEMMHERL

%72, DNO BEEHFEL IR T DFERMEEFHMH OB (UKPN OfFl) ZLITFISRT,

3L Open Networks, “Curtailment Assessment of Embedded SO Services 20187,  (2020.3.17 Fi'%&)
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# 6-10 FRIMFIEFFMEBER (UKPN D15l)

EE \ R
TR FDG1
=8 15 MW
POA™ LIFO*
AR A ORI RES 18,057 MWh
ARV B A DRI DR AR 13.74 % (= %)
IHEEEURER 17,326 MWh
2 U BB 13.19 % (= %)
SN RER 731 MWh
s 405 %

HFT) ENA. ”Curtailment Process and ANM Reliability Good Practice Guide”,  (2020.3.10 [#%)
https://www.energynetworks.org/assets/files/fON-WS1-
P7%20G00d%20Practice%20Guide%20v1.1%20republished.pdf & ¥V == 1ERL

%72 WPD D545, Capacity Factor (FIJH#) ORBLTHFHM L Tk v | filRICHET S &
A% & 72 %, WPD IZ K 2 #ifi| FE4E O FEANAS R4 LL R ISR,

K 6-11 WPDOANMIY)F7DHREE

2014 2013
Max MW 10.0 10.0
Min MW 0 0
Average MW 9.6 9.6
Energy MWh 84435 83744
Curtailed Volume | 3160 3856
MWh
Capacity Factor % | 96% 96%

HiFT) Open Networks, ~Curtailment Assessment of Embedded SO Services 2018,  (2020.3.17 %)
https://www.energynetworks.org/assets/files/Curtailment%20Assessment%20Process.pdf & ¥ = ZiRbFE

ik

82 Principle of Access D&, H JIHINERF DU EHEE T,
3 Last-in-First-out DM, %AEE Z MBS L CTHfl3 5402467
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https://www.energynetworks.org/assets/files/ON-WS1-P7%20Good%20Practice%20Guide%20v1.1%20republished.pdf
https://www.energynetworks.org/assets/files/ON-WS1-P7%20Good%20Practice%20Guide%20v1.1%20republished.pdf
https://www.energynetworks.org/assets/files/Curtailment%20Assessment%20Process.pdf

350 December

November
300 10 MWh

October
250 September
August

200 JU'Y

Day

June
May

100 - April
March
February

0 MWh

50

January

C
0 123465678 91011121314151617 1819 20 21 22 23
Hour

6-7 ERIHNH FOw ~ (WPD Dl)

HiFT) Energy Network Association, ” Curtailment Assessment of Embedded SO Services” . (2020.3.10 [
%) https://www.energynetworks.org/assets/files/Curtailment%20Assessment%20Process.pdf#page=23

(2) A HIFINERF DRE S iE

ANM R F—AIZBWT /77— LB O&EIRIL, LIFO, % 721% Pro-rata®*d /L — 1|2
BV Z3201F 5, ANM Z 32 4D DNO 4L ANM Y22 = 7 ~Z k- T LIFO,
Pro-rata ZfE\ 317 T\ %, 723, LIFO X > 7 /L7 ANM A% — A% HEJE LT, Orkney
RPZ (SSEN) . ARC (SPEN) TZiEX#1, Pro-rata ld / > 7 7 — LM UEIR OB B % i KAk
THZEHHAME LTFPP (UKPN) TEHiEshi-,

1) LIFO

LIFO TiX, BHHEEmN %A D /) 7 7 — LB ER D HELICIME S b, Il &)
100%I\Z S % & BSENENL S RIS VIR S B & 7 0 . sl &S +531272 5 £ THE
EIR A HC L7220 G Il B4 MR35, 18H ORHREE I W) TIEL A OBLA S LIFO
DN—)V BT 5, Lo, MEEEIECIEEIC L D N-1, N-23R{% F CTid, LIFO v—/L T
OIHFNILT LU b RAHFIIEE ~DOFF G ENE WIRIZEIRN G S D SR L7202 &
DD, SRFEIC I D IRMER A T & iR pr OFABI (Sensitivity Factor) (2 K A ffiiE& 1T
572 LIFO /—/ LTIl 217 9%, ZTOEMBIX, I RHEICBIT 5 ANM T EOBR S I
ARENRMFFIFREIC TG T D0, A v aRZficis il d ANM TiE, FFEDSME T Tk
MARIREHICHE D FEH LRWERPBET LD THLS, LIFOIZLLMEOA A —T %
LLFIWZRT,

8 EAS A LRIy

35 Energy Network Association, “Industry-led Access RightsAllocation Group 20197, 2019, [¥% H 2020.3.20,
https://www.energynetworks.org/assets/files/Product%201%20and%20Product%202%20Combined%20Report_V.1-
PUBLISHED.pdf & ¥
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Maximum (
economic level
of curtailment

Capacity Factor

Additional

1 1st 1t 2nd 1! 3rd 11 4th 11 5th 11 6th ! generation
.............................. connecting in

Nlelce] constrained
zone

6-8 LIFOICKAHAMFIDA A —D

HiFT) Energy Network Association, “Open Networks Project”,  (2020.1.10 Bi'%)
http://www.energynetworks.org/assets/files/news/publications/1500205_ENA_ANM_report_AW_online.pdf

72, LIFO b—/L F Tl BIEROIMHINERFITEARRICED D Z L1320, fiste LT
SP Energy Networks Tl&, LIFO /L —/L FICBWWTIHEFEELEN ) 7 7 — LB EIR O
M EZE O T TFEIHEBE I N TWD, [FFBIE Virtual Private Wire (VPW) & FEIENLTE
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HiFT) SPEN. >‘Linking Local Power and Local People’: A Review of potential commercial arrangements for
facilitating ‘Virtual Private Wire’ grid connections”,  (2020.2.14 [4'%)
https://www.spenergynetworks.co.uk/userfiles/file/ARC_Learning_Report_Potential_Commercial_Arrangem
ents_for_Virtual_Private_WireSystems_Feb_2017.pdf
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HifT) Energy Network Association, “Open Networks Project”,  (2020.1.20 [#]')
http://www.energynetworks.org/assets/files/news/publications/1500205_ENA_ANM_report_AW_online.pdf
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HiAT) Ofgem. “Unlocking the capacity of the electricity networks” .  (2019.10.28 %)
https://www.ofgem.gov.uk/system/files/docs/2017/02/unlocking-the-capacity-of-the-electricity-networks-

overview.pdf

% Open Networks, “Curtailment Assessment of Embedded SO Services 20187,  (2020.3.17 [#]%)
37 UK Power Networks, ”Flexible Distributed Generation (FDG) FAQ”,  (2020.3.17 (%)
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40 Full pre-fault 52013 Pre-fault 52 &[R35,

147



2) BRAFFICE T 5 R HIFIFIT DRRE

a. ROEARTEICH L-RIEDERTE

ANM Dl wfi RAFEOEAR BTG CT-BIERK T N TEY | H5R7EOH
Wi (ET T FHCRF 2 ABE L72ilit) SEEIZET 2 & ANM 2 27 A0 BfilEHE 523 1%(F
s, %miﬁ%@i_ﬂﬁéﬂAT@ﬁ REINTEY, %m#%ﬁ%ﬁzta®77
VA UBENENRE SN TWD, EEOBMEOBRS 2 FETIC LY | EIR A SIER 2
ZEDRNE D AL AT 72 o TN D,

BRI OSELEH ~ — Y EIEEIL,. ANM Y 2T A0 LA 7 (Pl & %
BRD /) INHIE TIZ0 D) LRSI OBIEICET 2 £ TORFMZFHE LT, B S
1%, UKPN @ FPP IZfEH S TW A RBIEZ UL FIZRT, UKPN [ZUEHA RO R K 90% F
TEMHAT D EVWHIRSFRT 7 —F & L 5 T0D 2 EnNbhnd4,

£ 6-13 ANMIZEWT—BMICFEARAINSEIE

Trim ERATED 90% Reset FTILFSIINIRIS 3> EBiR% L FHH
Sequential Trip BEREE0 95% Trim IR (CRZFTILFS TN AR EREE NS
Global Trip SEFSED 100% ILESTNARISABEEFRT NS

Reset BERE2E0 80% BU

HiFT) UKPN, “Flexible Plug and Play”, (2020.2.3 Bi%) https://innovation.ukpowernetworks.co.uk/wp-
content/uploads/2019/06/SDRC-9.6-Implementation-of-Active-Voltage-and-Active-Power-Flow-
Management.pdf 33 . O SPEN, “ARC Closedown Report”,  (2020.1.24 %)
https://www.spenergynetworks.co.uk/userfiles/file/ARC_Closedown Report.pdf & 0 = ZERAFER

System limit
Global Trip Operating Margin
Global Trip
Sequential Trip Operating Margin
}[ Sequential Trip

Trim Operating Margin

Trim

------------------------------ Trim Less

Reset
------------------------------ Reset Less

X 6-16 &0 ~Y) H—E 4 BEE

HFT) UKPN. “Flexible Plug and Play, 2014,  (2020.2.3 &) https://innovation.ukpowernetworks.co.uk/wp-
content/uploads/2019/06/SDRC-9.6-Implementation-of-Active-Voltage-and-Active-Power-Flow-
Management.pdf
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= 6-15 UKPN @ ANM I ') 7 0 E BRI DN 3=

EIRTER

=F 01 A (33kV) 8.00 MVA 2.82 %
EIR 02 A (11kV) 0.50 MVA 1.84 %
EIR 03 AA (33kV) 10.00 MVA 1.84 %
TR 05 A (11kV) 1.50 MVA 1.84 %
EIR 06 AS (11kV) 1.00 MVA 1.84 %
=R 10 CHP (11kV) 0.50 MVA 0.59 %
TR 12 A5 (LV) 0.50 MVA 1.84 %
EE 14 PV (33kV) 4.00 MVA 2.3 %

BIE 15 PV (11kV) 0.25 MVA 7.93 %
EE 16 CHP (11kV) 0.5 MVA 0.59 %
BR17 B (33kV) 6.93 MVA 2.3 %

I 20 PV (11kV) 1.2 MVA 2.3 %

R 21 A (11kV) 0.5 MVA 1.84 %
EIR 30 A5 (11kV) 0.5 MVA 1.84 %

HiFT) UKPN, ” Flexible Plug and Play Low Carbon Networks Project Progress Report December 2014,
(2020.2.14 (') https://www.ofgem.gov.uk/ofgem-

publications/93043/fppprogressreportdec2014v1.0pxm151214withsignature.pdf = ¥V =%
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https://www.ofgem.gov.uk/ofgem-publications/93043/fppprogressreportdec2014v1.0pxm151214withsignature.pdf
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X, EHERRGA . EIRE 32 REE CINENT 5, ¥ A A7 e —%LL FITRT,

Breach of a Processing time = 3s
Observation time = 65

constraint

I 1
I I
| Comms Delay = 1s ' - !
| Processing time = 3s !

Feeback = 0.15

Response time = 205

L=

.............. I| Comms Delay = 1s | |
Feeback = 0.1s] | i |
| | |

X 6-18 ANM O HillHlIEROIRZEFE & IGEIRFRE

HiFT) UKPN. “Flexible Plug and Play”, (2019.10.28 %) https://innovation.ukpowernetworks.co.uk/wp-
content/uploads/2019/06/SDRC-9.6-Implementation-of-Active-Voltage-and-Active-Power-Flow-
Management.pdf
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SSEN TiX, WfERME 2o ToEBIRICK L, RAIRMEFAEAEIZER D 53 100% D 21T
9, F72. UKPN T [EEEICIEIE B & 72 - 72 BIRICT L 100% DO 217 9 23, REik
LY 27 QBRI Z AL I 28T 2 721, W5 RBCHBroOBEE AL Z vk T

DG RBEARRERER 3 /05 10 pHA~EE L2 2 &l ST 54,
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WETlX, /77— ARG BRI ET S ~DOS NN R Th b, £/, /77—
LIRSS BRI BTSNt 5, b LSIENon-BMU & L TEERTHZE T, RNT Y
VI —EZA~DOBNMGL A RETH S, Non-BMU ~IERBEARE-1ZT7 7V —2 a1 5

4 UKPN, ”Flexible DG connections”,  (2020.2.10 (i) https://www.ukpowernetworks.co.uk/-
/media/files/internet/services/documents/flexible_dg_connections_assessment.ashx
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2019 4E|231F % Ofgem IC X A/ EHH/L—IL DL E2—BTliE, /77— LS
BIIR BRIV NG TERRT 22 &, 0, AREERKICHIT 5 /2 v 7 7 — L 0EHE
BIROBMMNRIAEND Z LD ) v 77— LB ER 2 BRSO E+5 2 &
1302 % > CELE R~ DA EHE OB ABREZ /2 055 L L, /77— LB ER
ERETHEN ORI TRE TRV SRR TV 5, 7272 L, RFEHKNC & 2 H NI
v, FETH TR LA RRUREZBITTE R R A 2 REFELITAO L
ERDHDH, TV F—HO CentricalL, / 7 7 — LG BEIRDNBLE R KU E - T4
AR B LIBIT CERDSTCGEICA I T T %R T 5 L 5 Ofgem (22
L7803, v 7 7 — DG BT R D Dl 72 BERE I L D E DOMOMEENR H D Z &
B, NPT 4 ORFRITFED LTV,

(8) tH AHIFNIZ X9 % & SR AIFHIE

AR Y . ANM (2 X 2 H AN L, DNO 7 5 38 ~O Ml X720,

A NTG L AZDNTIE, RHIOEIAZLK) (PPA Offtake 2249) A 3EFEL L/ NE
FEHHTHEA T DAL, S/ EREERDN ) 7 7 — DB RO BN
STRETDHA L NRNTUAY AT BH I,

Mz T, IRz B0 | YEEFRLFETHICHSIML T D54, RG-S
THERREREZIRME CE RN BADNT VT A IIREBEFELESLT 7V S — 2 NEAD
Z iz b,

4 Ofgem. “Five Year Review of the Capacity Market Rule - First Policy Consultation” ,  (2020.3.15 %)
https://www.ofgem.gov.uk/system/files/docs/2019/04/five_year_review_of the_capacity_market_rules_-
_first_policy_consultatio_0.pdf

46 Centrica, Statutory consultation on changes to the Capacity Market Rules 2014 (the”Rules”) pursuant to
Regulation 79 of the Capacity Market Regulations 2014 (the “Regulations™)”,  (2020.3.15 [{%)
https://www.ofgem.gov.uk/ofgem-publications/132665

47 Elexon, “Active management of distributed generation” .  (2019.10.28 Bi%) https://www.elexon.co.uk/wp-
content/uploads/2015/03/Active-Management-of-Distributed-Generation_March2015.pdf
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HiFT) Energy Network Association, “Good Practice Guide”,  (2020.2.14 %)
https://www.energynetworks.org/assets/files/news/publications/1500205_ENA_ANM_report_ AW_online.pdf
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HiFT) Energy Network Association, ”Good Practice Guide”,  (2020.2.14 [#%)
https://www.energynetworks.org/assets/files/news/publications/1500205_ENA_ANM_report_AW_online.pdf
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HiFT) Energy Network Association,

”Good Practice Guide”,

(2020.2.14 %)

https://www.energynetworks.org/assets/files/news/publications/1500205 ENA_ ANM report AW _online.pdf
£ 0 =ZERIHMER

D RUA—HRIEFTHANM Va2 — 3>

FEO ANM > A7 A, FEIZ Smarter Grid Solutions (SGS) & ZIV Automation (ZIV) .
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HiFT) SGS. “AIEQ Microgrids Panel”,  (2020.2.14 (%) https://aieq.net/wp-content/uploads/2017/12/2-1-
Chad-Abbey.pdf
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HiFT) NPg. DG Owner Operator Forum”,  (2020.2.18 %)
https://cms.npproductionadmin.net/downloads/5005
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manager/
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%) . https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2019/10/Energy-Exchange-Intro-for-
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161



62745 K
6.2.1 HIEmE
1)/ 77— LBEEGOHME

1) /o7 7—LEBEEGOESE

T AT KT, 2001 4EHiHI#%RES CER (Commision for Energy Regulation) *°07E
(CER/01/111) 2k v, /7 > 7 7 —2AHHE (Non-firm financial access) 23E® HiL72%, 7
ANT > RICBIT 57 7 — 2788 (firm finantial access) & / > 7 7 — LRI OE T,
FAHFINCT L D HEI2 A U7 BRICBEIME N & 50 &0 Th v | FAIRIZ Y 7 — 24
RUIBEG TR L T BRI 2R s EBHE R 5 2 TV D DT TIdRWy, v 7 7 — DRI Tl L
TWDHEIIEL, RFOEME T K > TREFRKINCHES < HAMG 21T T | RFEHE )
HAERRMEN R S NeW—T7, 7 7 — LG CIERFHIFINC IS < H 23 B C
%A, RIERE D DS MEN SN D, BARIZEBIT S 7 7 — 288X, WhiE
MBI S EBHE A RE L2 b D TH DT, 77— 2ABIEEG /v 7 7 — DB O EFIX
RELBRDHENZD,

FLTANT U RTIE, RHEHEMRTFELERMT D042 T /) 7 7 — DR Ol 2 5
ALTWD, DFY ., /77— LB IR TS T3 2 £ TOEERM RN T
HY | RHEHERLENT T TIUL, BTT 77— 2B L 70 D, Rt T 2 EIROHHE
Z & (MEC : Maximum Export Capacity) @ 5 &, #ftiEHE I L 2 Eemat 2/ <. 77—
LIUBEGE CHi CX AR B|D Z L & 7 7 — 2% ® (FAQ : Firm Access Quantity) &5, FAQ
EEIOLBCONRNSTREIT, /77— ERRBEL D, TALT Y RTE, —DD
BIROTINZ, 77— 2R R L ) 7 7 — MR RNIRIET 2560 H 0 . T
M/ v 77 —AER) bHFEELTWD, X 624127 A /V7 2 RIZEBIT 5 MEC X° FAQ O
ez RT,

49 2020 4E 1 HHI#E. CRU (Commission for Regulation of Utilities) (2 72 2 RS,

% CER. “Firm and Non Firm Access to the Transmission System A Decision by the Commission for Electricity
Regulation,2001”,  (2019.12.4 B{%) http://www.eirgridgroup.com/site-files/library/EirGrid/CER-Direction-Firm-
Non-Firm-Access-to-Transmission-System.pdf

162



o . 1
Jr-KEBAL  FHE e
(FAQ=0%) HH D) - TN - 100%)
N HI AN 3 HE
1 %‘ﬁ‘ =il 1 ! &
A HE
Noriilsnes | e R
EBoy| -(MECQ) Ii—h#s4y] (MEC) iy ~ (MEC)
" (FAQ:X0%) >
Vi
I TP — R —EBRiIER KifiEsag
(B > Jr— LWEIR) (O7—hEIR)

K 6-24 ZAILSVERED/ V77— LBEEGHECOERGESEL 7 7—LB=EDHS

HIFT) OCCTO. » (EHIF#H) FEsREHEOm LIZmiT T (237 M &~ 32— VICBET BRI
<) . (2020.2.17 &) https.//www.occto.or.|p/||nka|/k0u|k|ke|touse|b|/2018/f|Ies/selbl 37 01 Ol.pdf

2) /77— LEEGOEADER

TANT Y RIZEBWT, 2001 42/ > 7 7 — LRIBEGHIE 238 A S /= 4410 B )T
o ROMMIELT, HTLRMICHEHE L KO & T 28BN BB AR 2T IERT 5
TEMTEDLEICTHZEThoT, REICERTEL L OI2T 52 & T, FBERNT
ELRTRSHEHENTHG~SAT HZ N TE, THOEMLEZIH > TV, o7 7 —
DI EEDNHIE S A RTE Tl #8 LF LM TFROMSF5E T35 2 &8, EROE
HBIMR OB L 72 5Tz, 2004 AE1272 5 L. B ELZ PO E LZFHT x o RIEE MR
A7 EATHL GPA T ARM I, B RrORMERICHLTH /7 7 —L08
BodlENRZ<EmAsns Lol oT,

3) /77— LBERERARMRURRETR

TANT Y RIZBEWT, /77— 2B GHIENEHN S0 ERIL. XER®
(110,220,440kV) (28T HEREHAESINTND, — 5 THESR F(ﬁszvuT%
IR SN TWAEIRICH L TIE/ v 7 7 — G HIENEH S, £ T7 7 — o7
Pegi b LT D, BLERM L~V T, RAEHE T D ESB Networks (3R AHIRHED
EZ RN ICEROE R EFEm L TWbHTHTHD,

FLTANT RO ) 77— DG B 2 T 5 xR EIR % BRI X - THIRR
LTV, 2L, TANVT VRO 7 57— LNRIBEGEHIE O3 A, B % O Rk

51 CER, ” Commission Decision on Future of Direction on Firm and Non Firm Access to the Transmission
System”,  (2019.9.17 B'%&) https://mkOcruiefjep6wj7niq.kinstacdn.com/wp-
content/uploads/2003/07/cer03036.pdf

2 27 Y O—Eix, 110kV ZEEFEENFEL TV D

163


https://www.occto.or.jp/iinkai/kouikikeitouseibi/2018/files/seibi_37_01_01.pdf

ZHME LD TIEAR L, 2ERIC ﬂ?“é?%ﬁﬁé@h%ﬁ?aLt%@f&;éﬁ)%fé@é e
U, BUfE/ 77— 2REEG A EH STV D ERITIZERESER & WV ORI TH 5,

4) /) 77— LBEEGEROERERAES

TANT RIZBWTIE, RIS 7 7 — DB T 7 — DA 2 572,/
> 77— DREGEEIR O R AL, T 7 — A EROFE A & X STy
iﬁb\oﬂ%¢?0>£_§3§%$ﬁ IR A D ER OB E | RS & ) L 7o 8RS D A

FEFELIT, 77— 2B, 7y — 2RI b TR A RN T, T
?Xﬁd7mthE SN MBI L — T AOMOFEFEE LB 3T 5, —FT

FEEFETL, BFOXEERTITKT 2 R0 E H A2 AT 2081370, EirGrid 134
SREHOBEINUCE L CIIREEE A A B U TR EZ PRI L TWD, 7275, TA LT
» R CIEFEEE A oI RFEM AL (TUS : Transmission Use of System) & L CHREFEH
WXL THMEE L TWA7e, FEMICIIREFET bIEMEH O —H2BHELTND
N N S

6.2.2 ERHE

Q) 7V ERBREHTOER

AEHTIZ, TA LT RO TSO D ErGrid il X 57 7 ¥ 2E 7 a v 20T, KEIIZ
KL TEDLICT 7y — M L ) 7 7 — 2RIBHEREI D S THN DN HONTIER
o ERLTEE T ANT v KT/ o7 7 — HBBGN A S5 OIXR 5B KL
EHDL0, I THEBTR FRCEIEE) T BEARFTT e A2 BT 5,

1) GPA 70+ R4DFE

EirGrid 1%, i EIRO BB & 2R M ik im sk & B 1912, GPA (Group Processing
Approach) 7'v-& A% 2004 4F L 0 B4k L7z, EirGrid £ GPA 7' 1 & R L > TREJ)Z Hls
L LB EROT 7 2 a2 E L, REHEBANCSERICH L TEDLIITT 7
— LT 7 BEAREETNV Y TLONERET DH X D178 > 7, EirGrid 75 GPA 7' & X %5
W UTEBRHIE, T AT > RCRIEIROE NS SIS LR | SRt o JE I Sk e vk
WCREZE Z 3 2 LR SIUAD T 2 & 28 5l 2%3&125#%ﬂﬁ$ﬁ@§m$
L2 BT HND, GPA Tt ALIRNE, BEHFEEND OFMOBHHED
B DT, B R A i L T\, F 00T 5B R EIR OB 2 2R E < LB
L2, O THRHGEZ —fECHE L, S oM ZEZET 28727 n kX

5 CER, ” Group Processing Approach for Renewable Generator Connection Applications Connection and Pricing
Rules”, (2019.12.10 B'%&) https://www.cru.ie/wp-content/uploads/2005/07/cer05049.pdf

% CER. > Direction on Resuming Connection Offers to Wind Generators (CER/04/381/)”, » CRITERIA FOR
GATE 2 RENEWABLE GENERATOR CONNECTION OFFERS(CER/06/112)”, ” CRITERIA FOR GATE 3
RENEWABLE GENERATOR OFFERS & RELATED MATTERS(CER/08/260), |Z 5 = i,

164



L LT GPA rtANEH SN,

GPA 7 mt 2|2 X257 7 AREHE, 3 DOFEMHIC T b TEmI N, £TD 3D
DOWIMIX. Gatel, Gate2. Gate3 L FETIL TS, EirGrid 1%, £EEWMAN T, KEFXL
DO DOHEGE R FE & — 5 CLPES %, EirGrid 1% Gatel,2 T iﬂﬁ@%n Gate3 TIFJES & k)

R EONERMER 2 x5 & U TRt 2 320 L T\ 5, EirGrid 1345 Gate T4 78
DOLEERA T 7 RITRE (B ERERE) 2 EDTWDH, BB, 22 ORTHERL 77—
FATAREIT, EirGrid |2 X2 RMMEIRNTE T T5H 2 & T, R TCOEROERARE (FAQ) M
77— DGR B L T D, T2 LRFHRSE TRIORER TIE, /v 7 7 — A TOER & 72
LKA N D, F 6-21 12 GPA 7't 2 TBIT 54 Gate DEAEM LA =,

£ 6-21 GPA 7Ot€RAMN%E Gate TOHEME

1R 5T FAIRRFHA 2004 12 A

2006 £ 6 B 2009 12 H

EETERBERBLE
2003 £ 12 A 3 HZT ) 2007 €11 B 16 BETITIE
. ' o 500MW QOEIEIR, %0 ) . ]
IRETTRER [CIEHEREN T TURRRE EREEUERNDER&EUE
) (FiERERAOLVRVES
HER . SREVEEIR
ERADT-RITE= 373 MW 91,300 MW 9 3,900 MW

HifT) CER. ”Group Processing Approach for Renewable Generator Connection Applications Connection and
Pricing Rules”,  (2020.2.17 [#]%)  https://www:.cru.ie/wp-content/uploads/2005/07/cer05049.pdf
K& Y ResLEGAL., ” Grid issues in Ireland”,  (2020.2.17 (%) http://www.res-legal.eu/search-by-
country/ireland/tools-list/c/ireland/s/res-e/t/gridaccess/sum/148/Ipid/147/ L VW = ZEHaRFERL

® Gatel: AJEIRDOHL A EE LTI THY | 2004 4F 12 A £ TOHERHGE 2 LB LT,
B DE NI Z 1 52 2003 4 12 A D HFEERE L TV EIRD DRI iR
SEFEET S, ©F D EirGrid 1X, FREINT-BROF T, LA TERPELZH LT
T BBIRD DEBISCCHERE RO L L &7 D,

® Gate2 : ESIEIRD % 54 UM, Gatel OEEMIMIK TH)5 2006 426 £ TO
Pt e 2R & L, FHFE 2 ONO—H 0% (500MW) 1356745 B Tk
FHE L7223, 720 IE, BN THE H 0D 72 W EBIRD bR 2 SE5E L7z,

® Gate3: Gatel, 2 &I #/ 0 | FHEERLE L CRNERS T Tl ERBERL & O
CHEReIR R & FEh L 7o W], Gate2 OLFEEMIIE T2 5 2007 4F 11 A 16 H £ Tz
W EE 2 LR U7, BE R 2 32 0E L 7= D%, 2009 4E 12 A6 Th 5, Gated T,
TANT v ROBFZREAOBER AEER (2020 FICHEE ) E— A THZ /LR
40%) (T[T C, KRR B4 7 7 — & FAT LT,

165


https://www.cru.ie/wp-content/uploads/2005/07/cer05049.pdf及びResLEGAL
https://www.cru.ie/wp-content/uploads/2005/07/cer05049.pdf及びResLEGAL
http://www.res-legal.eu/search-by-country/ireland/tools-list/c/ireland/s/res-e/t/gridaccess/sum/148/lpid/147/
http://www.res-legal.eu/search-by-country/ireland/tools-list/c/ireland/s/res-e/t/gridaccess/sum/148/lpid/147/

2) GPA 7O RIZEITET Y £ AT FIES

6-25 (Z EirGrid |2 X 5 GPA 7Yt AD 7T 7 ¥ AMatFIE%Z~9, EirGrid 1%, 4 Gate
@EF';%?; FANHIEIZ W CTREFEE N LHER A E (MEC) © U 7 =X M &Ejid 5,
a2 AT AUV T2 EirGrid 12 & o THEGMGET S F i S 11 5, H5E SN2 EIRICOW T,
% Gate TOZIFANSM GeEELED LAXLHEEMNDRVWER) MEtdg L4 5ER
ZIRE, MERE T 2 HEE &I, REHRIEREIRZ B 7 L — 78R 5, £ OB
[ 27 N — 7 % BRIV AR E R O AT 24T\ FEEF L IR LTl A 7 7 — (Bt rTRE RS &)
EHATT D, HeA 7 7 —OFITOHR T, FEIRICK LT, i L7 MEC Tk LT ENE
i} FAQ 31T DA @9 5, EirGrid 1% 2025 4FE D RMEIRMK T £ ©, & EBIFICHIT
T2 FAQ DR A BERITT 5, RMMITIC L » TR U 7 CILBARE Z 5720 &4
Wr L7=36 . BIRRA B DB BRI T 2R & THDH MEC LIRIRRE DR FAQ
NEzZ 55,

[ sEmEERBETHRE (MECOUITZN) |

Y

[ chEERKT. BRENRcIRERER |

Y

(1 g iR ) ), — TS5 |

(U0 —Tecswigmir (1cT0Y55) |

FREFEECHUUEGA I —2F1T
FAQZULD, EFDBL\DEFITI DN EI1B4]

[ RRPEE LSS ]

6-25 GPA 7O+vRIZEBITHET7HIEABEFIE

HiFT) CER. ” Group Processing Approach for Renewable Generator Connection Applications Connection and
Pricing Rules”,  (2020.2.17 B3%) https://www.cru.ie/wp-content/uploads/2005/07/cer05049.pdf
£V ZZERBHER

3) GPA 7O X THORMMBITIZE DI FAQ DEIY B THE

EirGrid 1%, FOBEIRICH L TENZITDOED FAQ 252 51 EIRET D12, FHEH

5 CER. ” https://www.cru.ie/wp-content/uploads/2005/07/cer05049.pdf”.  (2019.12.9 F%&)
https://www.cru.ie/wp-content/uploads/2005/07/cer05049.pdf

166


https://www.cru.ie/wp-content/uploads/2005/07/cer05049.pdfより三菱総研作成
https://www.cru.ie/wp-content/uploads/2005/07/cer05049.pdfより三菱総研作成
https://www.cru.ie/wp-content/uploads/2005/07/cer05049.pdf

AT 22 320 L T\ %, & OABEBIRAENTIZ, ITC 7’1 7°Z 2 (Incremental Transfer Capacity
Program) 56& S KT — A MEH STV 5, Z OEHTIZ X - T 2009 £ 5 2025 4EF
TO 1FEEHED FAQ DEIN U THIRET D, T2 EM T HI2HloTOA Ty T —4
IXFRDEY TH D,

® GPA 7t Ao Gatel,23 TORRERD Y A k

® 2025 E TORMIETRG (B RHIGIRTE T O AR L)

o fHEF

HEMROFEIL FRRomY Th o,

® IHIEIROMEHNIL, T AT RN E D, (REAICHHHERI IR A &
MEC 2 &|Z%f LT FAQ 3510 T Hhh D 7-6)

o GHEMICHETIFEENHIZIEFOLY—7 n— FERIEFEE, £FO—27 82— KD 3
SOWHE T, T OMDOBEIFHEIIN ONDF 4 28y F - U F&2HE LT ETH
m@m%ﬁﬁb\@ﬁﬁwt HE D DOHWEIT D,

® BAMMEZ LW AICITER P AZE I HAIEIC FAQ REI HToHhb,
ﬁﬁﬁﬁéuéﬁAilmeHEéhﬁ\//77wA@&ﬁ&@a

® 1T L ORMH RG2S X, MR LEE ATV, BERIC 2 TOEIZ FAQ
MEIDVYBTOHNDZEERD,

® T DOREOWMAMMNEI 50 E S oYL, N-1EHEICH| s7-b D &> TN D,

(2) A HIFINERF DRE S iE

AHTET AT > SORNEIRO B IMBENEFFICONWT, 7 7 — LI ER &/ v
7 7 — MG IR O WO IHINER . RO 7 7 — DG AR PN T o D EnIE R o
= UZDOWTIHEAN D, 7236, T AV T > RCIERMHFINC & 2 3 & fFHfahlfic ko
< Al E N E R THAIMBINER O — MR D03, T 2 CTIERBHIFIC K 2 H 8
HINEFE DL — A2 HSWTHEY FIF 5,

1) RIFFIRI L BT 7 —LEERERE / 77 —LBEGEROH HHIIFIIERF

TANT 2 RTORMAIFNEED  JBSERO H L, O/ /77HA’*”P§1’%%
Qs / v 7 7 — LEEREIROQ 7 7 — LUBHGR B ONRICHI NS Ei S D, Z DA
THAOME 2 IS BRI, /v 77— AR A H T 258137 7 — o7
Pt IR DS A LITER Y | RERE T A IHENCAE 5 @R e M A2 2 LB R
72O, FORFEVICEREREZTHZI LN TEX LD TH D, EHARMIZIX EirGrid 13 RHEH]
DAL DL Z ENEESNLIHIRA XSG E LT, HDOREDRIER T NV—"T% 3 DOl
By 27— (Constraint Group) & L CHRIET D, TD T N—TNOHT ) 7 7 — LA
FEEIR N DIRICHHI S D Z & &7 D,

B, TA /1/7/ NZFBW TR EIRIZORIE AIEE Thd D R E 720, BARTEM L T\
WIS ATRE 72 BEIR@FE 51 K 2 23 rTRE 7 EEIRQHIE A Z 22 B IR (B@ai & 721X 5SMW

% CER. ” CRITERIA FOR GATE 3 RENEWABLE GENERATOR OFFERS & RELATED MATTERS”,
(2019.10.30 ') https://www.cru.ie/wp-content/uploads/2008/07/cer08260.pdf

167



Kii) O 3 DOHTAVIZHITFOENTWS, LA 7 T VICET 5 ESEIRO T HH]
Z. O—>Q@—@DIEICE M S5, £72/ 7 7 — LGB SIEICHIH S b e —L
AN D DI, OFIFEFEER L DI T I T A RSN HRIERTHDH, DL OIZHEE
SN 5 EATEE K RS EIRLSOEEIL, Pro-rata (B EHELFIES) THIH Sh 5, O,
O FEIN A EITERIL, OICHEINDESER LY b ERBEDIEF D720, /
V7 7 — NG EEIR N C OESENEAL AT U 2 3 B e BE 0 & BRI RE 23 I L 7= 7=
OTHD,

2) / v 77— LEBEEGERNTOH HINHEIER

%72 2011 FD SEMC ORE (SEM-11-105) O H T/ > 7 7 — LGB IR C O 4iH)IE
i, %EOFEET 0 ATER LIZERN S BICHH &5, DF 0 LIFO IZHEW il &
N5 EEDHNTWDY, BAREIIZIT Gate3 (2 THRER S U 7-EIFIEL. Gate3 XL V Rijo Gate T
Bt SN EBIR L 0 BRI SN b, Gatel LN 2 OFTE L & MELRICHIH Sh 5

DWW TIEHUEIZHFE S LTV RLY,

1), 2) CRLH LR A F L D & Bl X 2 B EIRO B slER 1%, X 6-26
D705,

OHHEHIBTRE TH NS
FHTEERLL TORV IR BIRER IR

QIEH(CLZHIEHN PIRE
J>I7— LB

il Gat83_C‘}$z%/bL/tE@,/]§
2.Gate3LX§ﬁFi§ﬁb7’:?éﬁ

BN /> I7—-LhEIR

1.Gate3THEHUIER
2.Gate3L){EﬁF}§ﬁb7':EE$}E

J7— LhEAE G

QFIHAELRTIR (FERIXISMWRIE)

6-26 FRIFEHKIC & HEANEBRD L HNHIERF

HiFT) EirGrid,  Proposed Constraint Groups arising from SEM-11-105 “,  (2019.12.7 B%)
https://www.semcommittee.com/sites/semcommittee.com/files/media-files/SEM-12-
076%20Proposed%20%20Constraint%20groups%20arising%20from%20SEM%20-11-105.pdf £ ¥ =2k
TFERL

5 CER. ” Treatment of Price Taking Generation in Tie Breaks in Dispatch in the Single Electricity Market and
Associated Issues”,  (2019.12.18 %) https://www.cru.ie/wp-content/uploads/2016/07/SEM11105-Treatment-of-
Price-Taking-Generation-in-Tie-Breaks-in-Dispatch.pdf

168


https://www.semcommittee.com/sites/semcommittee.com/files/media-files/SEM-12-076%20Proposed%20%20Constraint%20groups%20arising%20from%20SEM%20-11-105.pdf
https://www.semcommittee.com/sites/semcommittee.com/files/media-files/SEM-12-076%20Proposed%20%20Constraint%20groups%20arising%20from%20SEM%20-11-105.pdf

() / v 77 —LEEKGOERTEE

AETIZ, 7ANVT 2 RIZBWT /) 77— DG OB A B DU IOV Tl
~5,

AifEE LT, 7A N7y RTIERFHEREZRHRIC /) 7 7 — LRI L 5 R ~DE
BHHRZRDTND, 2D, TANT U RIZB T D/ v 77— LRGP R I, Pk
7B RS AR L CRESND Z L2 D, DF Y, EirGrid X/ 7 7—A
PRI ARR R T2 2 L1372, BAEzPLE LB ER A f R & ot
AT D0 ERE LT BT, RFsZ 3 2R R T 2 BEROFEO N ) v
77— MR E L L THEBIICY TIEOLND L 51T D,

TANT RZBT 2B RERO BEEAREX, TA/V7 2 FBUFFET 2008 £
T4z Alllsland Grid Study®” |2 THEF S 7z, 2020 O R EANBIEEZ ERT 57
WIZ, EBirGrid ¥/ (A)) OEARE LGN FTORFEEZITV., £ ORERICE DX,
Gate3 % 2020 FO TR HAE (2020 FFIZHEE S EA— A THIT R FE 40%) ZERT
R KRB R EDFEN T 7=, £7= Eirgrid 1% “All Island Grid Study” O IS % |
Grid25%° L IEEN D RAHIREF B OREEIT > T D, Gate3 (2 TT7 7 & Aat S =B
X2 ORMFIGEF IS & FFETH VRSN D FAQ IRE SN 5D, Ff&iIC EirGrid
IR DRMEN BT T T DL, /v 7 7 —LAERARITE IR 2T 7 — 2%
PelgiBIR & 72 5,

(4) ZRIFHIHI R U HHNE DI E

AREITIX, TA N7 RIZBWT EirGrid 28 2 5EH1#0 3 X O 1Bl o E %2 54 % =
C O A D FEELC R OIRMER I OFERR O FRAL, HIHI OB R O ERLZ- DU Tk~
%, EirGrid 1%, HErI72HITMmEIOWREIX Y TV A AWk CHRE « fl L T\ d, 7272
LU TVE A LEE ORI, FETHCEROREH, o BEETHNCESE, &%
I B 72 RATIEMN 2 TE 5 KO ICHFRANCIE A Y I 2 L—a LT 5,

1) REREC & S RIFIFIE & O H AHNFIHIE Difih s,

Eirgrid (3, U 7 /v & A L TRHEHIKIF L O DR OFWr 24 A0S, FFEETHIER
OFEEFE, FRIEEE T EOFRE LI, FENZERONL S LAl RoHlks LU
M (FGEBHES) 2R FHIL TV 5, SO ERB@FECH EOREEZ T 5 ET,

5 EirGrid, ” ALL ISLAND GRID STUDY STUDY OVERVIEW”, (2019.12.10 [#'&)
http://www.eirgridgroup.com/site-files/library/SONI/documents/Projects/Publications/11-
AlllslandGridStudyStudyOverviewJan08.pdf

59 EirGrid, ” GRID25 Implementation Programme”,  (2019.12.10 [#/%) http://www.eirgridgroup.com/site-
files/library/EirGrid/Grid25-Implementation-Programme-2011-2016.pdf

0 FTANT Yy FTIEREAMEOERE LT, OFRKHHOFTmR LHKID 2 503 H 2%,

61 SEMO, ” Balancing Market Principles Statement”,  (2020.2.4 %) https://www.sem-
o.com/documents/EirGrid-and-SONI-Balancing-Market-Principles-Statement-V2.0.pdf

62 SEMO, ” Business Process BP_SO 10.1 Perform Long-Term & ShortTerm Scheduling”,  (2020.3.11 %)
https://www.sem-0.com/documents/general-

publications/BP_SO_10.1_Perform_Long_Term_and_Short Term_Scheduling.pdf

169


https://www.sem-o.com/documents/general-publications/BP_SO_10.1_Perform_Long_Term_and_Short_Term_Scheduling.pdf
https://www.sem-o.com/documents/general-publications/BP_SO_10.1_Perform_Long_Term_and_Short_Term_Scheduling.pdf

EirGrid i3 2D/ %—0 Dy I a2l —a rE2FE LTS,

agvIal—YarolE

® Long Term Schedule (LTS) :LTSiX, & bIEOERB@EEH AL THY I —Ta
Y ThD, EFMD 4ARFEIE G 30 REE e O B IR E OER A2 FEhi$ 5 72 D127
IVIa2al—arThb, VIal—ra T4 LT TS, Eiid 5 H
AL, EEBA LA - 5 IEFRFIC R W A2 B9~ 2 BIR O 6 B Al & &2 FanHIWr 5 72
DTHD, LTSICBWTEEIRDT 4 Ay FEE TR L, FEIFROH D ATEEEICR L
TENT TN LE O ERET 5,

® Real Time Commitment (RTC) : RTC (%, LTS X ¥ XV FZEHBITUTV R O SIS
HE N TAHEDIITIV I alb—a L Thbd, EEHDI0D%END 4FEREDOE
W% 15 I FEME L T\ D, FEhT D BT, iR REIRIAS - EIENRTX 5 E
RO D BT Al &2 HRN WS 5720 TH D, RTC IZBWTHLEEBRDOT 4 ARy
FEZTFRIL, EROH S TREREICK L CENZ TN ME D0 &R RE T 5,

® Real Time Dispatch (RTD) : RTD i%, & EFAGITIT W CERB@EE A2 T5
TeHODTIab—arThbd, ERMGED 10500 LIRHISEOFHE A 5 5311 FE i
LTW5, FEhtid 2 BRE, ERAITEOEE CRERI 2 Mk L7z £ T, BIRORE
s (TAARYyT ') RETHIETHD, TDOTH, RTD OERETH I OfE
MEEEMICRD D Z LD, 72720, RTD THRELEHKER (HDWIIHS
PR NEEOEEZRIZ—FHTEHZ TV, RERL, A7y b TEAT O
I TFHNIZE S O TH Y, EFH/WEORNEZR2ICHI TE TV Db Tidk
Wb T 5, EirGrid I3 RTD Tl L72HHM A VRS U TV H A AW Cicé)
IR EBIROFREELEFHEL TN D,

B Ial—arDEALTA L ERKCTT, RTD TELII-fERE RTC IZIEH
L. RTC THLNAERZ LTS IZIEH LT, BEFmEEZKREL T\ 5,

170



R
1:30 2:00 2:30 3:00 330 400 430 500 530 600 6:30

——ma——
)

RiioE R
ST
LTS

AR5R1% ~ 3005
ARFRCEIGTE

1:45ORTCO#ESR%,
2:00FADLTSO1 >
Tubr—9td%.

1:45 RTCE47

EREHEIE
RTC

2:00 RTCEAT

305514~ ARSI
15HTEICETE

A taorTon [
A IE — - A0 /
RTD 1:45 RTDEIT RS E
1093 %~ 1B . J— -

543 CHCEtE ZUEE P OEROEEET

BEyZ1l—33>9 3.
BEROT A WHEFIETE
9%

X 6-27 EirGrid [C& 2BFBRDEHHE L I 2L—2a3 DEA LMY

HiFT) SEMO, “Business Process BP_SO 10.1 Perform Long-Term & ShortTerm Scheduling”,  (2020.3.11 f4
) https://www.sem-0.com/documents/general-
publications/BP_SO 10.1 Perform _Long Term_and_Short Term_ Scheduling.pdf

b.®FYIal—avEERRTARISERTSA Ty bT—4

R 62 ERTRLZY R a b—va VS TEFEBRBFE 2 CHRICIERT 51
Ty NS Y, WETRRCHEER T, BLERIZT TR < PREASERR, 7
W AR R 7 SR Ze TR AT L O3 LT 2,

171


https://www.sem-o.com/documents/general-publications/BP_SO_10.1_Perform_Long_Term_and_Short_Term_Scheduling.pdf
https://www.sem-o.com/documents/general-publications/BP_SO_10.1_Perform_Long_Term_and_Short_Term_Scheduling.pdf

x 622 YIaL—YarTERTIBZAIVTYRT—4

1> TN —4 WME
e ;&“{ﬁj% E’n‘“ﬁID\ FTARZ)\WFBIRENBH\ DIREE., BIRDLRHR
ND[EHRIARE
iasNE FE|EHE (PN) FI-NIAIrP—F—4 (TOD) . IN—
A J1—AIERE )L 7—4 (COD)
BRETH BASHIAOERNREEFAE, EEOBEIRROT—4
BRF8 BRASHEOEZRNHERORT Fik

DIZEINGOE 0l BIROFEEOIEENT () \WFIERDT—4

REEREB QR DBIREGREH DR
ZIERHBHORME

{25 0%050EH  BEERTIIEAEEre

FlahoEHR

ST < it ol 5155 R I OFEAE RS

EOSTEIEILER WV eB N it OB G e I =35

AR O] REEAE EHT A BE BRI DIRN,

) TOD X° COD I%, EirGrid 2337 o2 7 1idh TR 2 8 H 4 5 BRICiE A 5 1 .

HFT) SEMO. “Business Process BP_SO 10.1 Perform Long-Term & ShortTerm Scheduling”,  (2020.3.11 [
%) https://www.sem-0.com/documents/general-
publications/BP_SO _10.1_Perform_Long_Term_and_Short Term_Scheduling.pdf X ¥ ZZEHHFER

2) BRI & T 2 R K94 b DRRfE

J v 77— DRG0 e S D IR R OEH A FIL. EU-SysFlex 78AFK LTV
% “Models for Simulating Technical Scarcities on the European Power System with High Levels of
Renewable Generation” O SCHIZREH STV 5, BEFREFOEAR T, EiRoCERIZB W
THAMEICRR#E S AT W22 W3 EirGrid ™ ZABR L TY» % Priority Dispatch in Real Time
Operation” COEAIRILE R D &, B ED 100%%% FRE U CGEH L TWVWD Z L 3HEER S
N2, E7- EirGrid IXBETIFSIZ I 528250 - ZBlEds - iy — 7 AV OEMABREO BRS
BUE L TW5D, RAEBOBGRART 30 nAR L L TOERRFOBE RO 110%, ZEEHIT,
30 A EOBRMEARED LIRE, #HiPHRIE, 120 2B RORMA RO LREEL ED HiTWH
B, F 6-23 (T2 - BER - Hith r — 7 VOB EROEAR AR T,

8 TANT L FORMIT, L— MIOE LEFRTA v & 2 RICEHR SN TV LHEFTRZ L,

64 EirGrid, ” Priority Dispatch in Real Time Operation”,  (2020.3.11 [#]%) http://www.eirgridgroup.com/site-
files/library/EirGrid/Marie%20Hayden_SEM%2062.pdf

65 = Z T BRANRRIL Grid Code 12 TRt OHAGEHEMIC IR 2 %2 KT T AlREtE 0 & 2 X Bkl L O
BIBE OB EZFHIIR - BHIET 57201 BB E 72 XA O T COXHE 2 M & 32 B 2R & HE
INTWA,

172


https://www.sem-o.com/documents/general-publications/BP_SO_10.1_Perform_Long_Term_and_Short_Term_Scheduling.pdf
https://www.sem-o.com/documents/general-publications/BP_SO_10.1_Perform_Long_Term_and_Short_Term_Scheduling.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/Marie%20Hayden_SEM%2062.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/Marie%20Hayden_SEM%2062.pdf

& 6-23 EER-LTER - P —JILORSROERSE

%1 RI2F0 LRSS

ZRZERR TEEORE

20 110% (30 nE=

ZEes 30 NEEDRIFEED LIRE

PR 120 DBEEOHREED_LIRIE

HiFT) EU-SysFlex, “Models for Simulating Technical Scarcities on the European Power System with High Levels
of Renewable Generation<,  (2020.3.17 F'%&) http://eu-sysflex.com/wp-
content/uploads/2018/12/D2.3_Models_for Simulating_Technical Scarcities v1.pdf X V) =ZERHFERL

3) MRRMICE T HHRE - FETAFHROEmY ki

FRETikR 3 o0& ﬁ@x#/;~)/&%%mﬁéif TR TG WA TS
MALTW5, 72720, PHMERZERICT ALEICITREE2EET 2 0E RS 5729, EirGrid
NEDOTFHFALZEE LT LT, E0k) _xﬁ/n—) VIZHRIE LT WA E TR T
WAL, FBEFHNZOWTIE, THIEEFEEOREIRETIN, 74V T7 2 RTIEREY
HIREFE % T 6D RAA /TS B CHIIPIH 2 R TE LT, EirGrid 23572 FF = 1 T-JIE & 5&
RO BRERE DR E R DLV EEZMA T LTRSSV a— U 72 EfL TV D
7272 L, PRIRRZEZ WAA A CEIRO B TINHlE A2 2 DIZHER T 5 & 9 RPSIE 3 L T
R, TOHEBIE, ATV a—Y I DOEDOTFETH - B REE T CELETE
TR U O W DO FE B FEC B DO REZIEH L TWD Z &b Tl n/\?Sz’JvJ\éb\t&)T
D EWEIND, FTLEAOTHREZD AL %Y 7/1/5’4’A“C{I‘<IE (BRI )P0l 2 D>
I 5) THEHAE. BABR TR, KR EORERAERICE D LHbEY 2 LTS L
T3,

a FEFAREZRAALFIEDRE

TANT v KT, TFETHRREZ RIAA TR &EOREL I L TWen, U7 1EA
Af@ﬁﬁfﬁ%ﬂwa‘ét&m7 A TH5HRTD WEATL2HETROBFRIL, O
RCIEHTELIRBOMAZIEH L TEBY, PHRRZEIFAE T D00, FEFFHE L OFREL K/
FRICHIZ D Z é:znfé%

ﬁ% EirGrid ! FETANLR EOFTFERELLICTROLBY Eis T\ b, i

ﬁﬁgkﬂim%@uﬁiﬁc (HEH - el - BAF - BLE - RefEIA RO RO DO BEFR % 8
Lk?»ﬁUﬁA%%cEMMd@E@/7%?:7(55%if3o%ﬁ@ ST 2 1R
KT D, FTEEBRICAT Y 2= IR0 T 4 ANy F 2T 5T, Till% 15 EOMSE
WZAITE S 506,

86 SEMO, ” I-SEM Training TSO Scheduling”,  (2020.3.11 %) https://www.sem-
0.com/documents/training/TSO-Scheduling.pdf

173


http://eu-sysflex.com/wp-content/uploads/2018/12/D2.3_Models_for_Simulating_Technical_Scarcities_v1.pdf　より三菱総研作成
http://eu-sysflex.com/wp-content/uploads/2018/12/D2.3_Models_for_Simulating_Technical_Scarcities_v1.pdf　より三菱総研作成
https://www.sem-o.com/documents/training/TSO-Scheduling.pdf
https://www.sem-o.com/documents/training/TSO-Scheduling.pdf

b. BI R FAREEZRAALINFHEDRE

TANT v RTIEB R PRRRZEL FROAATEMHIEORE L L TR, 7272 L, EirGrid
i%%ﬂtﬁz*%ﬂ%ﬁ HIEZNT CEROARA Y Y 2a—Y 7 EFEH L T\ 5,
LTSS°RTC, RTDIC LV EBFRA Y 2 —1 7P IMEORTEZ T HB. BHox TRl
ﬁ%@%bfwéo%@%\WQMiTﬁ@ﬁ%%%Lf%m%ﬁ%ﬁmﬁém%
THIL TWDEPLIE, 958 - HEL « SREOWTIUCEE S T D D,

TR LIZFE T 0 7 7 A VTR O, FTITEEDRRE VD),

FREXBEOKRE SIZRVDOD, FRDND 7,

RRAFRITE D F AN EHKD DD,
Flo . BET 0T 7 A NHBR LR DT (BEENEHIAAL TV D) IR EEL
EFEEL, BET0 7 7 A VR —7 LI B ERFIIREREL THEEL TV,

4) H ANH ER O E 73R

TANT 2 RTIE, HHH O BRDS R HK DTG EOfIFI NS K o TesrymiE o
HIEN T2 27280 | Fofkm72 MBI OZER N EH BT 5 00%, FHEFICE > TIHEFICHE
BTG & 70 D, EirGrid 1%, 2016 2> 5 B 158 O H 1] & 907 5 B, “Fixed Horizontal
Slicing Methodology” & V9 FIEZTEH L TW5o, ZOFEIL, FEDERICK LT, EFH
£V BTORE S CRAHIFINT & 2 H A & FFAaHIFRIC & 2 A %2 T 7 LT LT
BE, EFRRICREN MR OER 2 BEZ AT 5 FETHD, M 6-28127%E
PRIk 2 H o 0B IR Y DR BRI 2 n 3, FEFAGLARNC H s & 2510 Y
TOHNTWEERD, EFmWrm CH Ml ESEMIns 2 bH b, (FTRIZBWT,
FAEARELATTIZ. 32MW D HIUEIHI 3 E 0 4R ATV ey, & iizid 20MW o )il
mEIRHOTWND, )

67 EirGrid, ” Wind Power Forecasting tools and methodologies”,  (2020.3.11 (')
http://www.eirgridgroup.com/site-files/library/EirGrid/Power%20System%20Seminar%204.pdf
68 B L7t la RIC, EirGrid 23 BARRIIC £ K9 Al IEZ 220 T 2 D 7% Web DABIT# BB S
W b22noTe,
8 EirGrid, > Wind Dispatch Down Reports Proposed Methodology for Calculating Curtailment and Constraint”,
(2020.1.28 [A'%) http://www.eirgridgroup.com/site-files/library/EirGrid/New-Wind-DD-Calc-Methodology-2016-
v1.2.pdf

174



FEAREHS (47 MW) |

47 L--- '
% ol BRH RIS
E 25 | __ D 27
& Ty
| IREEI N, e

B fi]
B =G ros
N

6-28 RAEBRICxT 5 HNMHEDEKR Y OBEZ(1)

HiFT) EirGrid,  “Wind Dispatch Down Reports TSO Response to Comments on Proposed Methodology for
Calculating Curtailment and Constraint”,  (2020.1.24 %) http://www.eirgridgroup.com/site-
files/library/EirGrid/New-Wind-DD-Calc-Methodology-2016-TSO-response.pdf k& ¥ = ZEMAHF1ERL

7212 LM 6-29 O Y | EirGrid 3 EFTHE LARTIC TG _LOHIKIC L 24 & Z ~Lf51F LT
Wl Rz RIEHFIC LD MEIR L E LB 2 HE L H D, T, ERAGETE O R
Rtz E 2T, OB M E R & 5 FFEIN R BRI EES W Tl & 2 7 ~L A T
THLENSTETHD, K 6-29 T, ERAANIRIHI & Fia_ LOHIKINENLNEND
IWOHAILTWZD, FAEBISIXH il & 32MW X R TRTHIFIER & L THIV IR H T
WD,

175


http://www.eirgridgroup.com/site-files/library/EirGrid/New-Wind-DD-Calc-Methodology-2016-TSO-response.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/New-Wind-DD-Calc-Methodology-2016-TSO-response.pdf

FEERREED (47 MW) |

47 - T I F Y
= RIEBY RIS
= 0l BRI 2
=
R 2B - BERIDHIE 32 MW
H EHE L OEIEY 0 MW
i 20 |o oo EAsealb ) 32 MW
“ G k===l
ﬁ A J
15 [-=== === === === ==~
:
I .
: >
B F R
St
=4 FOHIEY

RETHEIFY

6-29 RABRICHT 5 HNMHEDEKRY OBEZ(2)

HiFT) EirGrid,  “Wind Dispatch Down Reports TSO Response to Comments on Proposed Methodology for
Calculating Curtailment and Constraint”,  (2020.1.24 %) http://www.eirgridgroup.com/site-
files/library/EirGrid/New-Wind-DD-Calc-Methodology-2016-TSO-response.pdf & ¥ =Z=i W ERK

(5) / v 7 7 —LEEGEROMNHIEE

AEiTIE, TANT > RICBIT5 /v 7 7 — BB O H AmflEIc oW Tk 5,
7e72 L. EirGrid 1%/ > 7 7 — DRHEGEEIRIZ (R > 7o H DIH 2R 2 AR L TWheniz s,
T A NT  ROJEITEIRO B S A B L7270,

TEUCT A VT > RIZBIT 5B EIR O H )0 & 54 & SR OB 2 7~ 7, Rkl
FINZ & 2 il o FEiE L, JR S EIROIHER & OFIRIN K E W, B EFROFE AR &I
LML T AN, BEROBERIL, RO FEELZ T3 <, M EIX TR &
7o TUIWRW, 728, FReXICIEFER LoHIC X 2 H I EOFERIC O W TH iR L
W5,

0 FANT L RIZBWT ) V77— ARG EROKEITRAANBIRCTH D720, BABRICIRE Lk R
FEFLTWD,

176


http://www.eirgridgroup.com/site-files/library/EirGrid/New-Wind-DD-Calc-Methodology-2016-TSO-response.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/New-Wind-DD-Calc-Methodology-2016-TSO-response.pdf

500 5.1% 5.0% 6.0%

< 400 5
g 0 ;‘
(G 3.6% 4.0% E

300 =
I 2.4% 2.4% g
£ 200 i
= 2.0% _*EFE
£ 100 =S
= 0 B

0 0.0%

2011 2012 2013 2014 2015 2016 2017 2018
m EEEHIRC LB I0E (GWh) e FE4E_EOFI)(C KB 30HI (GWh)
e QD IR OIIHI R (%)
6-30 FA I T2 FORAERD L NG ERER L MMHROHER

HFT) EirGrid, ” Annual Renewable Energy Constraint and Curtailment Report 20187,  (2020.1.24 [#]%)
http://www.eirgridgroup.com/site-files/library/EirGrid/Annual-Renewable-Constraint-and-Curtailment-
Report-2018-V1.0.pdf J ¥ = ZERAMERL

F 72 2018 LEFETOARELIRI O H | OFAEROFEMEAZ 6-31 (T, SRIEHIKIC
S HAMBNIRHEIZF 5T, 1 JF—EOfE (K 10GWh) ZHE L T\ 5,

60
—_ 7 Curtailments (SNSP)
£ 7 1
3 50 7 é ? O Curtailments (HiFreq/MinGen) ———
- '/ 7z
2 Vé @ Constraints
E] -
'540 -
2 |7 7]
€ % %
] Z
£ 30 - 7 %
7 A 7
4207 B Vé ANy %
= — & & . A
£ Z A 7
‘glo_
§
]
0'TvTvTTvTvTTVTVTTTTvTVTT
0 O O O 0O O O 0O O 0O O 0O O 0O O QO O O 9O 0O O O 9 Q9
Q2 22 Q9 90 9 Q98 Qe Q0 909 Q99
R R R R EEEEEEEE RN -
85 038d3docdccoosnaddIsasiddAaNan
2018

6-31 2018 FEDORMTIHDORANERDOEDMFIREE (FiofE)

H{FT) EirGrid, ” Annual Renewable Energy Constraint and Curtailment Report 2018”7,  (2020.1.24 %)
http://www.eirgridgroup.com/site-files/library/EirGrid/Annual-Renewable-Constraint-and-Curtailment-
Report-2018-V1.0.pdf

177


http://www.eirgridgroup.com/site-files/library/EirGrid/Annual-Renewable-Constraint-and-Curtailment-Report-2018-V1.0.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/Annual-Renewable-Constraint-and-Curtailment-Report-2018-V1.0.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/Annual-Renewable-Constraint-and-Curtailment-Report-2018-V1.0.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/Annual-Renewable-Constraint-and-Curtailment-Report-2018-V1.0.pdf

(6) H AFIHDRETTE

ARHITIX, EirGrid A3 2B IS < H )il D B A A3 2]l L 72 #4512, SRR HIT)
P9 DB O FNRIZ DN TR 5, 170 0 B2 BRI xF LT H il 2 S e
5 E TCORENRER 7 7 —IMZ T, BRSO H I O BARB 22 18R G5B L OH
FIENHIHE S O LB I 2 726 R DWW C FRLICRE#ET 5,

1) AAERICKH L THANMGZEZERET SFETOERTIO—

EirGrid 2% RTD T & » TEFEMRITITWOWiHE THEE L7 2ok 2 b &1, £ R ER
XLTT 4 ANy TS EHTECOER 7 —%K 6-32 I/R7,

P @RTDICLDHENT:
DRI IR TEOLS (1R UFHE) DR

QETIED @7 12) @yﬂ%ﬁg
”EQ%EEE EIRETY MRA >
e 2427552 005 IR

@Y, b D
&

OFT1XIWFEZE
EDAH

OEFEOERE Y
MRA > MDA

®ANEDLLI-

@INFIEARDZER

@ty bRA > D
eSS

@EESHNE R
Ealldis

O5& H 8 (D
(s |V )

B 6-32 AABRICHLTTA AN Y FHEREZHTETCOERIO—

HifT) Eirgrid, “Business Process BP_SO_3.4 Dispatch Wind Units via EMS”,  (2020.1.24 [4%)
https://www.sem-0.com/documents/general-publications/BP_SO_03.4 Dispatch_Wind_Units_via EMS.pdf

£V ZEERMMERK

7. FRIZFNFNLO Tt A TOEMBFIEL RT,

178


https://www.sem-o.com/documents/general-publications/BP_SO_03.4_Dispatch_Wind_Units_via_EMS.pdf

% 6-24 RTID Mo HAMMGHERETCOERFEOHME

EE Eiz
@ORTDOEST EHBICTVEHE TOEROT@TE, 72/ WHEDS 1L -3
@RTDCHEENE

OOFERELTIESNEROT 1 ) WHEETER
M REFEHNEIrGridEEZEOBRTHHNERI 5.
L7 AN T PRFOBERCTREVIEF VIS S, )
o TAAN\NFHEEE - RAOBRIOCTUTES EOFIFIBELIEREEEIR O
EERTRAY AN m2IEEEN BN, —AEEIRY 2.
- PybRA YNBSS | BUF O30 ENSERYT 5.
1.Band Order : EASEIREOHIEAFIFT L —TEE(Ctzy MR

@F (A S FREAEDER 1> hastET 3.
> bt EFROEER 2.Pro rata : INCOEIRICEZLEIEFIBE 5 CHDHEISN LI
try bR MRETE TS,
3.Manual : HROBREOYAA Y MFETEHRTT 5.
1. 201853 0ICE2.
3NBEEDITHE S
S OTESNIGERZECERADBENVELEEHEIITHEDH DT 1A
BF 1A wFBiEEDAD S FHEDIEE A T3,

Glwly PN O TAHUEEELEIC. @ CGEIRUVIGTESE CEBROtY MY
g s8I 5.

WROBRERL, FahclybR1 > MA D3,

@ASMEDLEI—~ ®BKIFD T ANy MRA > bOfEETERT B

OHNEERDER ERICEUAMFIERTEIRY 3.

@y bRA > D o E(C1e=
SR MR NOfBABIRICGXE T B,

EEURY MR FOERER TETWAHERT .
ERTEITVRVESE, ONES.
QEHETNHE R EBARCTERCHLTHIESEI SN, MEli(CHFH T2 24T 5.

@ERE RFNHNCHIFIT HEFIMTUIRE, T—TubJL—h—ERAVTEFINC
Or-It-2) B HEETIHTS.

DEEBOREER

HiFT) Eirgrid, “Business Process BP_SO 3.4 Dispatch Wind Units via EMS”,  (2020.1.24
&) https://www.sem-o.com/documents/general-
publications/BP_SO 03.4 Dispatch Wind_Units_via EMS.pdf X ¥V =ZE/aWFERR

2) EirGrid 12 & 2 B A EIRA~DOH AHIE RO EZEFE

TANT 2 RTIEL, JBERIC T LT EflFE = & i3 2 355 121X, Eirgrid 23 B R
HH Th HIEFEL K L THERZ T, EirGrid ODtHjJTfﬂﬁ%U?af@{z:z%ﬂ’:Ex S %
7> F® Grid Code |2 & » THE STV, Grid Code (ZHBW TR BRI T DIRET
BtlE, SCADA 2 b DFFHTHEMT 2 & HE I TWND™, Z OO ER ;Bﬁ LTI SCADA

T RERTICER STV 2 BT EFRSCILE RIS ER STV 5 SMW LI EORAERIZIE, VT
A LD IIINHIES 0 AT RE 7 Hil B OB E R BT T D

179


https://www.sem-o.com/documents/general-publications/BP_SO_03.4_Dispatch_Wind_Units_via_EMS.pdf
https://www.sem-o.com/documents/general-publications/BP_SO_03.4_Dispatch_Wind_Units_via_EMS.pdf

D OFETOMIZ, EEEH L <X FAX “C“@?b/‘\%fiéﬁ’bfb\éno =Y PN EP S U AN
EORRP 72 FREN A U-5E1E, EirGrid 13 T 2721 R EBEIC TREFEE I L TH
ST S &2 @95 Z & A3 Grid Code (28D H AL TN 5D, foﬁis EirGrid (2 & 5 A1 &EIR
W 2 MBI S, BERESEZ M L CERIND, 2F V EJRIC ﬂbftljjjﬁ%wﬁﬂz%
BEREHBETT 20 TIERL, tHjJ%lJﬁﬂ%%fﬁﬁ“éf_&)@%Eaﬁ@t/ FRA VBRI
T5HZ L THAMEZFEHL TV D, BIEFEREZN L TCEMT 256 0ERE O 5k
IZOWTIE, %k 6.2.3 > A7 ARIZELHET D,

3) KB DX I 77 i

EirGrid 1%, 7 =—/L&—7 OHA L LT, BRI 2 S5 o m(E ik e
EOXIR%Z T ORE L T\ 5, EirGrid 23EIRIZKTT D6l 4 R L7z & 2o RolE,
LD 2 ORI TH D, 1 DI HIHI ORISR OENR & DO#(E 23 KB L TH D HIEOFERA
TERWEAETHD, b 1-20E, EirGrid (2 XL 2 A EIR~O H D HIHOF R % % 5 EIR
W L TRiET 2 2 S IETE R, BERLULZHDHIHOELER TERWEETH D, kil

D 2 DOIRPDBFEAE L TG, BirGrid OXSIT FELO@E Y & 702, WENKELIZGAEIC
i%. EirGrid (IEFEIC TEIFIS U CHEMGIRSZ 1T, HEORSTH k4 e
TERWEAIIE, EirGrid (3 —%> F 7 L—h— %/ﬁﬂﬁ‘é & TEIR A FHH & iR
AT L. DN S EIR O H ) 2 100%401# 3%,

(7 HBIZBITE/ V77— LBEGEROERY K

TANT L RTIH20184-10 H 1 H LV | #i7=72 8 /18 CTd % 11-SEM (Integrated Single
Electricity Market) | 231 & ALbh D 72, 1-SEM O FBHAAIZ X ¥ | B H i3 (Day ahead Market)
LY HHY (Intraday Market) & W 728 IFE N HHICINZ T, N7 v 7Y (Balancing
Market) °& &5 (Capacity Market) 23BHRX S 7=, 22 TlE, T b omGIZEIT 5 /
> 77— DI DO EL Y N DN TR R D,

1) I-SEM D#EE"S

I-SEM DG DX A LT A o L HGI OB A X 6-33 (2773, EirGrid [3/TH fi45 - 9 H
M55 T v TG TOMG 2 f TUREBICE BRI L TT « ANy FHREF AT,
THIZRTZA LT A T TTHTOWMEI DX A 2 /7 ERLTREY, BEI0ZA I

2 EirGrid, ” BECOMING OPERATIONAL GENERATOR CUSTOMER INFORMATION PACK”, (2020.1.28
M%) http://www.eirgridgroup.com/site-files/library/EirGrid/Becoming-Operational-Generator-Customer-
Information-Pack-Dec-2011.pdf

8 EirGrid, ” EirGrid Grid Code Version 8,  (2020.1.28 [4]%) http://www.eirgridgroup.com/site-
files/library/EirGrid/Grid-Code.pdf

" EirGrid, > Power System Seminar Presentation Wind Forecasting and Dispatch 7th July, 2011 Wind Power
Forecasting tools and methodologies”,  (2020.2.4 (%) http://www.eirgridgroup.com/site-
files/library/EirGrid/Power%20System%20Seminar%204.pdf

5 EirGrid, > Industry Guide to the I-SEM”,  (2020.1.24 (%) https://www.sem-0.com/documents/general-
publications/I-SEM-Industry-Guide.pdf (Z3&-3\ TR,

180


https://www.sem-o.com/documents/general-publications/I-SEM-Industry-Guide.pdf
https://www.sem-o.com/documents/general-publications/I-SEM-Industry-Guide.pdf

ELTE ATV TGO RYATSEEI Y b RNWE A IV TEiiSN TS, 74
NT U RIZBF AT o 7HigE, FEROBEFREZHT XA I 7T ATy
7 i OB NI LE R W A EFEE N EirGrid (23 L T2, (AT RiC
BUF DR EIEIRHIL, EREBOTH 13 B 30 00 B LT, KA R EHEIXER
YA O LEMTE CICRET 22 & Lo TV D, ) FEEE, EirGrid 2VEIR OB & Rk
B DET, Y H TR OBEIKETH, NT v Jifi TOEREZ M LT L EERIC
B2,

G LS EEO19HFINSHIE 1165
S CIL s 16509
El=liek ]
El=he ] EPTETOl D 11455 N S EEA0 15T
D GIL s 309>
N3 imhis
945507 BEIIEPEEN B = SRl

HY5 | BT 309>

UPILAA L

K 6-33 I-SEMDEFBEDZ A LS54 o RUEEIIL—ILEE

HLFT : EirGrid,  Quick Guide to the Integrated Single Electricity Market «“,  (2020.1.24 [4%)
http://www.eirgridgroup.com/__uuid/1458bec2-f1e3-493c-92de-8dd2228bcalc/EirGrid-Group-1-SEM-
QuickGuide.pdf £ 0 = ZERAHER

) BEMIHZITHEITEH/ V77— LEEGEERDEIRY KLVE

TANT Y RTIE/ »7 7 — DUBEERIE, £ 6-25 TR L TWDIEY . 2Tois
BT 52 LNTE D,

6 EirGrid, > Industry Guide to the I-SEM”,  (2020.1.24 %) https://www.sem-0.com/documents/general-
publications/I-SEM-Industry-Guide.pdf (233 C i,

181


http://www.eirgridgroup.com/__uuid/1458bec2-f1e3-493c-92de-8dd2228bca1c/EirGrid-Group-I-SEM-QuickGuide.pdf
http://www.eirgridgroup.com/__uuid/1458bec2-f1e3-493c-92de-8dd2228bca1c/EirGrid-Group-I-SEM-QuickGuide.pdf
https://www.sem-o.com/documents/general-publications/I-SEM-Industry-Guide.pdf
https://www.sem-o.com/documents/general-publications/I-SEM-Industry-Guide.pdf

% 6-25 /U7 7—LEEGEROETISEAOSMAERUERYHKLY

EaE (MEC) A'1OMwW#

BABEREE MM ey |+ MECH1OMWEIBRZE
- Ir-NEIr-LOBETRE | z’ Jf}j}ﬁi‘i;%%i RS NZE.
HEFEOEBIGE. )‘Jﬂﬁg - - MECH'10MWELFOI1 ™y
- ISP hERAG, BETBA . AL E CE AR
OEMHT RS

HIAT) = ZEe I ER

GG CTD /) v 77— DBEGRFEROR Y N OEFIZONWT Pt Tk 5,

a BETH

I-SEM OFETHHZEBIT D/ o7 7 — 2B AEOTY # i%, SEM-15-103771Z2 36T
BENED SN, fEdwe LT, /v 77— LB RE S 7 7 — 2GS & L RO
HCHhbhbdZ L tinot, &BIT/ v 7 7 — ARG REN T, RETH~OSNHEE %
ERRENDEVIHIRHEETHLON TS, ERRO XD RREN RSN RIT TR
nDTHD,

& /Ty —LREBENLREBNGICALTEL LT HI LT, FENTGOBSZE
L. MGORFELEEEZED S0,

® Al X VMl ZZ T T FENGOY 2 UA T AL MR ngGE, XL
TA—HHCEMLTHDS Z L AROLFEEDOERN LN -T2, —H T, BIMENRF
NT 4 —FERRET D TEE LT, /77— LB R R ORETTS~O AFLZAT
BEETrz izl

¥, LRROERO T T 77— MR BTk LTI A R (R ETSIC ALY
DB, BRI EZHIT 2 Z L TED D AMLER) Z2/hSLTHrREHEINTN, /v
77— MUPHGRRBEOTSBAE YT 5 Ll L, A S eh o7,

b. ATETIS - HE™IG

I-SEM OFERiHSTHHRTH TS - YHTHICBITD /) 77— 2R RED
UM E, SEM-15-06478|Z W THRENTE D Hiviz, fhime LT, /v 7 7 — LBIBGR

U4
H7

S

" SEM. ” Integrated Single Electricity Market(I1-SEM) Capacity Remuneration Mechanism Detailed Design”.
(2020.3.12 [H"%&) https://www.semcommittee.com/sites/semcommittee.com/files/media-files/SEM-15-

103%20CRM%20Decision%201 0.pdf

8 SEM, ” Integrated Single Electricity Market(I-SEM) Energy Trading Arrangements Detailed Design”,
(2020.3.12 B4%) https://www.semcommittee.com/sites/semcommittee.com/files/media-files/SEM-15-064%201-

SEM%20ETA%20Markets%20Building%20Blocks%20Decision%20Papers.pdf

182


https://www.semcommittee.com/sites/semcommittee.com/files/media-files/SEM-15-103%20CRM%20Decision%201_0.pdf
https://www.semcommittee.com/sites/semcommittee.com/files/media-files/SEM-15-103%20CRM%20Decision%201_0.pdf
https://www.semcommittee.com/sites/semcommittee.com/files/media-files/SEM-15-064%20I-SEM%20ETA%20Markets%20Building%20Blocks%20Decision%20Papers.pdf
https://www.semcommittee.com/sites/semcommittee.com/files/media-files/SEM-15-064%20I-SEM%20ETA%20Markets%20Building%20Blocks%20Decision%20Papers.pdf

7 — LAIEEGIR B L RRROSETIRbND Z L Lo, ERROWEN I RITT

FLOEY TH D,

® [HiHMSG T, AIHTSHOBRSIZRICYHTSE CTHET 22N TE LD, /77—
LRI R R AMLT D 2 &R R,

® YOI, KT L REMATE THGIZNAIHE T, Y H h& TRICRHEHIKIC L 2 H
RN ECDGEDOY AT Bb D, TO—F, /77— LG REO ALEEE T
L&, MHOWEBMENMEL 720 | IS OEISIZ 27220 5,

& TP, /77— LHERRBEOSNERDH Z L K OEIrGrid A% BG4 T
AT (EFEGO 1 KA £ TOR. EirGrid 2> 53 BEFHREL I L TRABIFREOT 1 A
Ny FHRBMEOTEMZBNTDHET, A VNTUADY AT HMZ DI ENTE
Do

Lo miE

NI THGFZONWTHS ) 7 7 — DR R EE ALTH Z LT RETH D, 7=
UL, TANT Y RONT vy Tiggd, BAROFEFRIHENS & SN R 570, B
FZ N TERNWZ LITIIEERVLETH D, TA N7 RTIEAKW TOAFLTIE L,
mﬁ%-ﬁﬁ@%¢5%®WWM%%AHL\HGM%%@%ﬁ%%Kiﬁ%%K%ﬁ%
HAT 5,

(8) i ANHI 29 & BERM LR MIE

AEICIE, JBSTERDS RAHRNC K> THAIR Z =T & & 7 7 — 2B ER &/
V77— LB IR T OB ERRHE OEWIZOWTIRA S, BARAIZIE, B EIRDS ok
AICHEH 9 258 (FPN @ Effa 0 L IFMIATE TICHE B S ER ) & OEREE
DENFRHFNC L > TEUTZHEDA 3T U AEEOIED FITHOWTHEHT 57,

1) AABRICEITHAHAINFTRET B4 /N5 RDEY T

AAEHERIC L0 MBI TN 2 LTk DA R T R EHIEH - BT
H5HNI-SSEMIZBWTHESIN TR Y, BEFEEDRET 5 FPN & EREREOZETHRIE S
N5, 77— LBIEHRERE, )7 7 — MIBHRERETA NG U ARBEOT N idE
6-26 DAY L 72> T 5H8,

T ANT Y RTRER EORKIC I 0 Hmsl Sn2hEe, 7 7y — ABEERER - /v 7 7 — L8R
%iﬁ@[: B D & TR i X 2 S,

80 TS L DHAENCSWTE, 77 =41/ 77 —=2IZBH LT, FPN L0 b4 Sz >0 T
éﬁ%é’]iﬁ%ﬁa T8 72, F 72Nl 7= s EE B4y 1T Curtailment price IZHESW T EIrGrid 1234 2Ny 74
LZRENRH L, BIFEEFRAEANREr TH D20, R 572D Curtailment price 2 EH TV 5,
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= 6-26 RIMHHEICLHHAMFBEDA VN5V AEHEOEY KL

—LENESE )27 - LEUREE
FPN TETEHRHL TLVE3 OIRE (HIHIER1F TE FPN ERRBEOENEIA>NTREE
BER (12)\5> AR EIELE) COZUSIZ i1} i)

A A 5 « 4 B T OMGNIE & - T BROEMIZRFEERBIIRE SN D, 12120, €
D& ErGrid ICL W AT v TR TOERIC LY EBIROH N Z2MHH Sh 5618 H 5,
T OMBBRAHKIERTH 256, 7 7 — LEHCARITTA 3T ZER ORI
T/ V77— DRUEGER B NIA VN T VAR OB L 78D, T OB IR AHE O A
MTANT v RIZET D/ 77— DR O ARG B T 5.,

MWh TSOIC L HDH

“V%Lb:
1\ 2618
%[0
J2I7—1
1\ 2618

AT - HHH1S TSOICLBHPHI1E
TOTEHE DEFEES

K 6-34 ZR#FEHEMNICLBZEAIFDBED T 7—Ll/ VT 7—LDAINT U REHED
TYAH

HIFT) = ZEReiHERL

2) BEREBRIZE DA UNT VRAEEDAE

TANT LV RTHE, AN\ T U AFERBIHERIND, TO7D, /77— LB
BRI LT HIAEHIAAE U 7-BS, BIOBROH A EF5 2 & (BREOERKEZ) 1I2k-T
FRDOA RGBT H 2 LN TER, ZD-8, £ B CEHEN L EREREL T
LT —HERDHENMEL RS, LY HHSEAKRT (FEEHO 1R LTHh
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SENRT v THG TR SN HAIE, FREDOA T U AARBHIFE EARFRETH
B, FDTEDTANT Y RICBWT I AENTLED A 23T o ZFe 4 2 A 5 7211
AT H TS O WG IRITIHI AR AT D Z & 2HEENRA LIELGEICROND, TE LT
BIRBEDOA L NT U AZRBIRET AT-DIZ, TAINLT Y ROBHXEEIIRETAHAIHES EY
AT 20 5 BRI TS LT B, FRUC IR L5 BRI A 2 /3T o A
AA=VELHT D, A T AR, YAHHEMEIY &< HETSTEY
Rz ek, BHAHEZ KBS ESZ N TED,

<Y BAHIHEOEARICLIANTROA>INS > AElE>
AR
o EHEFNEE : 18 MW
(35, J7—LBUHEHAE 15 MW, /> J7—LBIEEGRSSE 3 MW)
® RIHMIHT 18 MWh FEEIBENEIMKIZ (18 MW OIS THE)
e RIHMIZESIE. RHHEIKICLD 14MW ([CHEHHIFH
(CCTlE 14 MWh DIZIFFEETE2EH8E, )
RIS : A FI/MWh, SEMS{HEE : B FH/<MWh,
A2I\GO R : C H/MWh (A<B<C)
SHMZZERLRVGEORE (FEEDINZ)
18 MWh x A FH/MWh- (18-3) MWh x C H/MWh
mHElenz 3 MWh 2212\ RELTER

SEHSEEERIEEORE (EEEDINT)
18 MWh x A Fi/MWh- (18-3) MWh x B_MH/MWh
#i#zN3 3 MWh D%ZE BB TEVWRIZE T 2/\5> R %Z[0lE

7 1 15 MWh FTRI7— ABMEGICLBZREERDOT, /> I7—LEHEHGESE0 3 MWh D12
TEEEGERGIREZIINENDD.
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6.23 YATLME

Eirgrid 1%, SRAHIKI O & BAEIRO H TP O 72012 PRSI IEF TEIZ 4 20
V= EEH LTS,

(=] == 44
BHRBOSBE(E BAREO ) S
FRAHOODHT A IHHBEORE A E e s SR
GtHA) (RESHERA)
WSAT (Wind Security WDT (Wind Dispatch tool) RCUC (Reserve Constrained EDIL (Electronic Dispatch
Assessment Tool) Unit Commitment ) Instruction Logger)

[REBDERERFTY—)L]
G *VSAT (Transient Security
Assessment Tool)
* TSAT (Voltage Security
Assessment Tool)

6-35 REDWERNEBEROENDIFIERT SV —IL

FRY-I

EirGrid ™ #|#H+ » % — (National Control Centre (NCC) ) Ti&, RHFHEWMOK L THIIE H
EIC, £ 621 D200 Y —/)LZIER L CRNFEED H I & Z2 D TV 5,

% 6-27 Eirgrid @ NCC TERA L TL\ S REFFHIEREDIzHODY—)L

WSAT
(Wind Security FHot+alrs (B&RE-BEE) 05z 5 28CITv-IL

Assessment Tool)

BDFEEISHUTOVTINAIA LT A ZIYFY =)L, SMW L ENEMHE
(BCEBEY) TNTHH. TG LOBFICLBINFH (Curtailment) &
FARHIHICLBHNH (Constraint) Z:BIEJAE,

WDT

(Wind Dispatch Tool)

FREDY =T Ko THEIJERO s &2k E Lk, REBERBEBHOR 75y 2 —
IV BB 5 4N 0 — L Reserve constrained unit commitment  (RCUC) % #3425 (Z
FUZATH DS B2 CTEERBIESH 2179) .

FEIRA~DOEBEOFHTMEIL, X 6-36 D&Y, RCUC MOLIEEFEHRMIT DY —/LTh
% Electronic Dispatch Instruction Logger (EDIL) (22415 &5,
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Gas Indicative Schedule
3 e T 20 ! ‘|
]

v

6-36 EEBERHT T a1—I)L (ESE) DEHE

HAT) EirGrid, ’ECONOMIC DISPATCH AND UNIT COMMITMENT”,  (2020.2.27 (%) http://www.epcc-
workshop.net/archive/2009/pdf/final/27%20Duduryich.pdf

FE4fEIZ. EDIL 4 L CEBIDOH A ~ (Demand Side Unit (DSU) ) Oi=lEHIEH TR
(RTU) (ZX(5 &4 D, EirGrid EfERIOY A FEIEX 6-37 D L0 WAEREEIZL > T
B & IEERE R OBEEN AR & 72> TV 5,
Communications

Individual Demand Site

EIRGRID

Remote Terminal Unit (RTU)

* 2-way communications link
* DSU will send signals to EirGrid as specified in
EirGrid Signals List

Electronic Dispatch Instruction
Logger (EDIL)

* 2-way communications link
* EirGrid send dispatch instructions to DSU via

e EIRGRID

* DSU will make declarations to EirGrid via EDIL

X 6-37 FEEYA ~EDETHERDEE

HFT) EirGrid, ” Demand Side Unit”, (2020.2.27 Bi'%&) http://www.aee.ie/wp-content/uploads/2013/09/eirgrid-
DSU-Eircom-Conference.pdf

NS Y =V OEENCET 2R ETH Y . LIEITHIEE > #— (NCC) M/ERA LT
WA 250D — )LD BARIY I DWW TR R 5
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http://www.epcc-workshop.net/archive/2009/pdf/final/27%20Duduryich.pdf
http://www.epcc-workshop.net/archive/2009/pdf/final/27%20Duduryich.pdf
http://www.aee.ie/wp-content/uploads/2013/09/eirgrid-DSU-Eircom-Conference.pdf
http://www.aee.ie/wp-content/uploads/2013/09/eirgrid-DSU-Eircom-Conference.pdf

(1) WSAT

1) V—ILDEE| - #EE

WSAT %, 2010 4= 9 A 7> Dublin Control Centre THER SN TWAL VAT A TH Y | Hf
ZEREBE Powertech Labs (7 & 0 7143 %k BC Hydro D54 24k) MR LY 7 b U=
TEYa— L > THERSN TV,

TANT o ROEST AT LOBERLBELEEOBLENOE) T AT L a2l E
T 572D —NLThHY ., SCADAIEMS NS0 Y T Z A 5 (5501) ORFKIEHRETE
LAY T4 OB EMEFHME (Dynamic Security Assesment (DSA) ) % A[RE & 4
%o

ZOEEND 1 DITHBEOWMAROEMEN D 5, Z OEBIZ LY BirGrid 1X, RHEOHEA
i R L, A 2 [0S 2 72 DI B EDO 1% &0 K5 IZHIET 222 T3 - 4
WrLCTWb, REERILOIERZ T 57200 A 7y hr—2 & LT, AR THIZEOFE#RD
EHLTWS, ek ERoOEBOMIZEEBOA 74 VEREZH > TR | BhHY AT
DIZRE RIEENECT 6. BB TFFRRHANICH 20 EH L Tnd, X 6-38 12
WY DR A R,

Near real-time Security Other
Wind limits violation details information

Wind WSAT Manager

Forecast

Real-time
system

snapshot On-line On-line

VSAT TSAT

Python Interface

Real-time
Contingencies

6-38 Wind Secure Level Assessment Tool (WSAT) Y7 bz 7k

HiFT) EirGrid, ” DS3 Industry Forum”, (2020.2.27 (%) http://www.eirgridgroup.com/site-
files/library/EirGrid/DS3_Industry Forum%20 Presentations 08042014.pdf

2) N— R T 7R

WSAT O/~v— R = 7R % X 6-39 127”7,
HIER S AT DB T RIIIEH SN 7 74 7 2 b= 27 A8 TH D | EMS
DS 2T AL G Ethernet (LAN 77— 7 /L) R CHEEEL TW 5,

8 F— R BT DT DD —RETINC T TAT v N TREBEFATT DV AT A
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http://www.eirgridgroup.com/site-files/library/EirGrid/DS3_Industry_Forum%20_Presentations_08042014.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/DS3_Industry_Forum%20_Presentations_08042014.pdf

User’s workstations
+ Application Administrator: access DSA Manager on
WSAT Clients directly or through terminal service

+ General users: DSA Monitor + Off-line

PSAT/VSATI/TSAT

Data server R
Data server hosts Computation

EMS servers

+ WSAT client(s)

+ WSAT servers (as
needed)

6-39 Wind Secure Level Assessment Tool (WSAT) /\— Ko 7R

HiFT) EirGrid, ” WSAT — Online Tool for Assessment of Secure Level of Wind Generation on the System”,
(2020.2.27 [H{'&) http://www.epcc-workshop.net/archive/2009/pdf/final/27%20Duduryich.pdf

VI T THEMK

WSAT @Y 7~ = 7R ZX 6-40 1T"d, WSAT OY 7 b =7 AT HHREE L
T EPEL EMERHE (Transient Security Assessment Tool (TSAT) ) & &2 E ML (Voltage
Security Assessment Tool (VSAT) ) %fix T\ 5,

ZDIODT—H ATy hE LT, EMS AT 5 RFIERICIMNZ T, A HFERORE
B % 42 = — 1 (Reserve constrained unit commitment (RCUC) ) & JE /1R ED TIIE R4

YA TN D,

WSAT MONITOR
A
EMS LAN
- WSAT CLIENT
Real time
snapshot \ @ WSAT DSA Manager
Data -
Corporate LAN A DSA Service

Day Ahead [ |

RCUC ’ VSAT Client ‘ ’ TSAT Client ‘

Forecast l I

’ VSAT Server ‘ ’ TSAT Server ‘

6-40 Wind Security Assessment Tool (WSAT) V7 ko 7R

HFT) Cigre. ” Design and implementation of a tool for assessment of secure level of wind on the Irish power

system”,  (2020.2.27 [H'&)
https://cigreindia.org/CIGRE%20Lib/CIGRE%20Session%202010%20paper/C2_107 2010.pdf
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http://www.epcc-workshop.net/archive/2009/pdf/final/27%20Duduryich.pdf
https://cigreindia.org/CIGRE%20Lib/CIGRE%20Session%202010%20paper/C2_107_2010.pdf

4) Y—ILOEE

a. WSAT

WSAT OEAERD A A HEf X, 6-41 1T~ T B0 THDH, N-15&MTORMLENME
53 Bt A (Contingency Analysis) F6 & UM F248 12 A5 < BRI D 7347k F (Transfer Analysis)
DERRIND,

-loix]
== VSAT Views: | T5ATViewss | Detss | Hatoy | Pois |
CorfgusinTods | CONtingency Analysis Results For:  Tue,Jan 11,201117:30:00
Basecase
veA | SECURE
Tsa | VSA Insecure Contingencies
""" StepTook == | 0 %7 0ig Name [Secuty [ Magn[. | FOM Schene
Last Cycle |m CARLOWIDKELLISTO1 To isscure 1551 Mw Reducton st POLAPHTI 110
Conpieted 114320
Elpsed | 000213
En el Transfer Analysis Results For: Tue,Jan 11,2011 17:30:00
Wind Incr. by 250MW
Curtent Cycie
- Base 640 Lk 8140 Detals | Limiting Factoe [ CUNTSLIT
Er) vt [ o0 e E—

[} k] 924

Incr Donegal Load S0Mw

Bae: 891 Limd: 81 Detais Limiting Factor: | DRMILET1

T . Tl Ea——
3] L] 13
Load Incr. by 300Mw
Hold Base: 46628 Lmt 49628 Detas Limiting Factor: | Incufficient Dizpaichable Reserve

o (e = o ———

6-41 Wind Secure Level Assessment Tool (WSAT) * A > HEE

HiFT) EirGrid, > Strategies and Decision Support Systems for integrating Variable Energy Resources in Control
Centers for Reliable Grid Operations”,  (2020.2.27 %) http://www.epcc-
workshop.net/archive/2009/pdf/final/27%20Duduryich.pdf

F7o. FEE (Histrory) [Hiff Tl 42 BRIy DR T, X 6-42 D LBV | R EERTOME S
FBEOMN I LT RENRRIND,

UPIA LT —SICEK
ENFBOLS LR b E S
ENFBOLT LR

ERORANRES L0

AHEEBEDTH

A28 OB RIS T DR N FEEBOFHEFER

6-42 RAOAFKEDELELFA

HiFT) EirGrid, > Strategies and Decision Support Systems for integrating Variable Energy Resources in Control
Centers for Reliable Grid Operations”,  (2020.2.27 [#%) http://www.epcc-
workshop.net/archive/2009/pdf/final/27%20Duduryich.pdf, H ASFEER/3 1% = ZEHAFE

p={1l[Y

C
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http://www.epcc-workshop.net/archive/2009/pdf/final/27%20Duduryich.pdf
http://www.epcc-workshop.net/archive/2009/pdf/final/27%20Duduryich.pdf
http://www.epcc-workshop.net/archive/2009/pdf/final/27%20Duduryich.pdf
http://www.epcc-workshop.net/archive/2009/pdf/final/27%20Duduryich.pdf

b. TSAT

EPELEEMEEMI O 7= DY — )L T 5 TSAT O Ei OF % X 6-43 1 Zxd, 2 DY — /LI,
BREZOT VA GREZENIM) 25 U B o2 w4 N mqeTh 5,

Cenfingercy Anabsic Fesuts For - D5/03409 022512 VSATV\sAerITEAT\ﬁaMErII Dataie | oy | P
Bescome
tsa [SECURE |[El| vagn | voep | WRke | FDep | FRise
Inseeure Canbingeries
I
No Inzecure Coningencies
DSATnols Dukput Analy sis - [TH2O0_DS_08_09_¢6_12_PDT_Pithin] ..JJ:IJLI
|MBe doch o ew Dods wndow beb JSETE |
[l = b o | S a & @ i b e M E| s 0T
= I Czce [T82002 05 08 09 25 12 POT POLin »| Contingercy [1 - MOMEYPOINT 3 | =
=mrssr || |5eeneiofbess 2005 (508 09 25 =] ey [Bis hequency (el _II
188 base 2009 05 0309 28
BB 1547 Bro eat B us flecuency [Hz| Curwe Legerd - 4 Quartilies.
GE=T 5110
2 essege Report Mo | Busd BusMaire -
-';LB::::&::: i 1 000 AGEA G0 T
o 1.0 2 10410 | AGHaDA1D 110,
E 10020 | AHAD A0 220,
4 10421 | AGHADAZT 220,
5 40810 AHaNE 1D 110
434 & 010 AMNER 10 110,
K 7 10210 ARDNA 10 710,
a8 0610 ARIGNETD 110
E 10590 ARIGNAZD 110,
n 1210 ARELOMW0 110
a3.60] 4 fL _,lJ
[Fteuter
4870,
% T
[1_MORE N
460
i 400 8l J20 1s00 2000
Time fzec)
Aorrwan e[S | L&l 2 | |
Reary [ 4

X 6-43 TSAT DEE

HiFT) EirGrid, > Wind Security Assessment Tool For Power System Operation”,  (2020.2.27 Bi%)

https://www.columbiagrid.org/download.cfm?DVID=2205

c. VSAT

EIEZEMRG D720 DY — VT % VSAT OliE OB % X 6-44 127853, Z DY — /Ui,
FBE SNTEMHFO T COFIELELZERRO G FEETH Y | P-V HifR, Q-V Hifs, &K
ST, MRx IR TIE TR ATRE & 72 > TN D,
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https://www.columbiagrid.org/download.cfm?DVID=2205

Cenlirgercy Aralisis Besut: Far 05/08.09 092612 WEAT Wievssr § TGAT Wiswwsr Distail | Histery | Plrts

Besecase

tsa [[SECURE | [EV| Magn | vhin [ VRise F Diop F Riss

Inseure Cortingsrisies

Mo Inzecure Contingenzizs

D5AT bysis - [TH2009_05_D8_09_26_12_FDT_Pibin] =I0lx
] W Togs indow el HETE|
(| = | 5, «|§|M@\m AirbE ga B (B|s oy |

= Cese [T82002 05 08 02 25 12 FOT POtin »] Corbngenca [1 - MONEYPOINT 3 =] =
B BEN Sceneio [bas= 2005_(5_C8_09_25_12 = Buznike [B Lz fequency (Hal =] —“
-8 buace 200905 (8 0925
B 15T B st ] Cutvs Legerd - A1 Quartlies
=] 5110
: E Messcge Aeow Ho Bus Bus Naire -
7 00 MGG T
B Bassosss fnks - 3 110 ABHADATD 710
L 3 1 ABHADARD 220
4 T2 AGHeDAZ 22
5 AHAETD 11D
15 § 11010 AHNER 0 11
7 M0 ARDNA 1D 110
B EID ARIGNAD 110
] 10880 ARIGNASD 110,
n 1210 ARELOMWD 110 X
4300 4 i“ ﬂJ
| Fet Bulfer
43704
Qunily | Conlingency
[T HONEYFOHT S
4350
] 400 LR L
Tim o)

Mubrsrn 1 [z | & 0 | |

Ready T

6-44 VSAT DEmE

HFT) EirGrid, ” Wind Security Assessment Tool For Power System Operation”,  (2020.2.27 [#'%)
https://www.columbiagrid.org/download.cfm?DVID=2205

(2) Wind dispatch tool(WDT)

EirGrid 1Z, WSAT (2 & » TR BRI 2 H T Infil O Za4 24k L 7= 5 2 T, WDT
Z W THEBRIZA B EIR~ DS ﬁ“’%*ﬁpﬂ“é SENTR AT & 350 #filIX Pro-rata (—)
DOFHFREFRA L TWDED, FERA~OHIE SRR 6-280 880, HOLNTHKFEINT
BY . FEBIZIT Level2 D= MMIxt L CHAMHEI 1T 5,

£ 6-28 WDT IZH+ 2 HIEREEEIRD X 3

Level 1 1=wh \ DHETETEE THBNSIEN, BTN TORL SR A SRR

Level 2 1=wh BICLBHIEN T EEREIR

Level 3 2=k \ SEREREE (BUBRTEE SMW 555)

HiFT) EirGrid, ” Wind Security Assessment Tool For Power System Operation”,  (2020.2.27 (%)
https://www.columbiagrid.org/download.cfm?DVI1D=2205

6-45 |2 WDT (Z351F 2 il & HEEE (Setpoint) O AJJE i Z 7~

Z O WDT Y — Vi =T, AN — X3RN B EORLERNE AL, 2=y hD
PR HEE (Setpoint) DEIEET 7V r— 3 i ﬁb%ﬂm‘é W72 B
FEOM N EREICHAIL T=y N (77 7% E LIZEROA) | Déf%hé
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https://www.columbiagrid.org/download.cfm?DVID=2205
https://www.columbiagrid.org/download.cfm?DVID=2205

— | inaFarm
WindFarm MW Totts | pae®ried | MW | Chpaesy w et
um-smmwrl o1 | 7| @0 | sws | a2
ng windtarms are not avaiable
ire. mail from MG to NCC 26-MAY-2011)
BALYMRTN  ORSLODOE
COOMACHO  KINGSMTN 1
CROCANON  RAKENGR?
wirarmims | Rogon | Mot | ke [uwswpee | A | prataie) sen | S| Semcoy
Type | Emaviea Capacly | MW | MW issued | Feddack
- - - - -
GALWATER PLCI  STHEAST VPT oN OFF @ 62 a0 20 @21 o
BEAMHLL PLCI  NORTH  VPT on oFF s 24 2 | we w o BEN w BTN IO
SNOOO PLCT  NORTH  VET _ ON oFF @ ss | m | w| e o BEH < IO DS
nnnnnnnnn STHWEST VT ON oFF 0 a8 ws| m ] » o« BEN = 0O DS
COMGRLY PLC  STHWEST VPT  ON oFF @ w3 | w3 | es| e
mmmmmmmm L2 STAWEST VPT  ON  OFF e | | w w o« EEN e NN IO
CERYERI PLCY  STHWEST VET  ON oF w0 w | wol o o NN = SO0 IO
DRUMHILLPLE2  NORTH  VPT oN OFF 100 1% 15 oo s weox UM oo IO IR
GARVAGH PLE1  NORTH  AUT oN OFF ET) 24 % 0 e - R s | =000 s |
GARVAGH PLCZ  NORTM AT ON orF e 38 3 | ze  ms o = IC IO
CLANLEE PLCI  STHWEST VET  ON oFF ws 2z | n2 | m| » o FEH e BON DR
M e m o m | me m o R s i AN
v on oFF so 2o | w4 | mo sz ox sso [T [ n
mw e m mowome m e Lo e o IS
SORNHAL LG NORTH  VPT  ON oFF ®0 02 2 | ms] w o BEHL = ICH DN

B 6-45 Wind Dispatch Tools (WDT) DiiHIZ£B1EE (Setpoint) DISIEEE

HAT) EirGrid.

“Power System Seminar Presentation Wind Forecasting and Dispatch 7th July .

(2019.12.17 [4

) http://www.eirgridgroup.com/site-files/library/EirGrid/Power%20System%_20Seminar%204.pdf

6.2.4 HIELEKIZH T HEE

TANT Y RTIE, /77— LRI OV T FROFITRT XL 9 2S5

W<,

R 629 FAILSURD/ V77— LBEGIZEITHMERER

H
2

FEiRER

BINERSZIENY LT RERZ AR UERZMEL TEL O WSS
FSNTVS. RFBEZATIREVBVZ T2 J7— LBUEGROREICOVWTERRNMET
B, BRFOT I A& TOTADIECP(Enduring Connection Policy) | Tld. kiftigma%
ARE LRV ERTARET 2 M T D ENMRETEN TV,

J2 07— LB G RN B B RN RN T\ —T5, J2Ir— LABEREROE
CED. BDORAUSNDT 7 — LB IEHREIROFRMEN BT SMERMEREENTY
%o RIREHIFICLZH NI DB EE. HIHIIEFLL TIEBIAEBI - THIH 2=
(33728 ENBIREDEFE(CBENCHENZIIFISNDAERELEIRE, BEFD/>I7—1L
BEEHREIRLOBINHIZR (I BRENMELLTUES.

)77 — ©BUEGERNRGER C LD DHNEIZZ IR 12 NSD 2 EE B R
ERRELL, BEBEOEIBNAKERZEVS BB RMEREN TS, CRU-19-129
DONEICBVT, 12N EEEMICI U TT A AN M MI T, BEEOEIBZKR
SRBIEMEREINTVS,

HIAT) SFABE R K D =2 IHER
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