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1. n”ﬁs(j-% 3
(1) FAFEMKRIUYRI-R, R&

RfG (European Network Code on Requirements for Generators)& BRI & [E v R
J—-R

EN 50549-1:2019 “Requirements for the connection of generators above 16 A
per phase - Part 1: Connection to the LV distribution system”

EN 50549-2:2019 “Requirements for the connection of generators above 16 A
per phase - Part 2: Connection to the MV distribution system”

@ R EAE
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KRN FAE 4

(2) FAENREESETyRI—RGRE)

_ YUy RI—REH GRAVEH) SEITINED

0CCT0

The Grid Code National Grid ESO

T7AII2R EirGrid Grid Code EirGrid (TSO)

RAY Technical Connection Rules for High Voltage fit! VDE (R YESFKitiE S
VDE-AR-N 4130, 4105, 4100, 4120, 4110

ARA> Proposal of order for establishing the required necessary REE (Red Eléctrica de Espafia S.A.)
techniques for the network connection,

197 Code for Transmission, Dispatching, Development and Security  Terna
of the Grid

FoN=1 Technical Regulation 3.2.1, 3.2.2, 3.2.3, 3.2.5, 3.2.7, 3.3.1 Energinet (TSO)

X RENEEEH

> UTOISCBERIGIRIF-EIR (A - KEBEX) OBANMNEDE L THIE,
ANFEEOEAENZVE : RAY. 1FURX A1 TIX=T. PAILFR
- KIGHFREOEAENZVE : RMY. 15UF

> BIXREANMEGETHDRMNSAFUR, 74}15/I\(atjcB*thJ_%ﬁ“Eva\ém %lt@%El
AREARFEEOERIRL IVFPEIOER G E(CHHIPENDDICENS., B EBRAREIC
BAREDFENE ZBNBE,

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN




. BRNERE 5
(1) FERFRRIREZEOEBERERE DB H

BRI AR TERIGICEDEBEREIRN DN —N, FETIE, F5BlESERBEEETSONS )y RI—R(C
&h. mE (MV) &Uﬂiﬁ}_ (LV) sRIIENARAR(CLDHN-END

DSO/DNO TSO
. 275KV —
R[E 240V —132kV 400KV
. 230V —110kV
FANSF — BB TDSON' 10KV EHE 110kV=400kV
RAY 230V —-110kV 220kV —380kV
AR>S 230V -132kV 220kV —380kV
230V -
1757 —
15)7 30KV 132kV —380kV
FIR—Y 400V —60kV 50kV — 150KV
RfG
Type A,B,C (Un<110kV) Type D (Unz=110kV)
RABT RIS

ENARAE ENARAE

(LV) (MV) ZETSODH Yy RI—R

ﬁﬁ&i&ﬂﬂﬁ?#ﬁﬂﬂﬁ

Organization for Cross-region
T ansmissiol Op 1 JAPAN
0CCT0



2. D\')II ZE
(2) BEXMORGICHIFDFEBRmEMIRDIIFA

FUM DRFGTIE. FES RO FENHD. tigEDI Uy R UFRE BN OIATICGU T,
IR TEENERS
B EEHREE TEED3DCHEEINSD,

— [RIEAFE . FIEEHAFIERFEERm (Power Park Module : PPM) | J¥_FPPM

B I5(C. FEFHmE BEEEHDRRCLD, FED4D(CHEEIND.
— Type A.B.C. D

B ig(d, FEED5DICHFESIND,
— BRMRPRE, 1E. JEER. 7AILSOR AE7MIIORED)  JULN=EFE

— FEBRIRDIIFE —
RERIEDDE A B C D
BIERE X 110KV R i 110kVLEL E
RR i K
0.8kW~ 1MW 1~50MW 50~75MW 75MW ~
EE
JLER 0.8kW~1.5MW | 1.5~10MW 10~30MW 30MW ~
TAILSUR 0.8kW~0.1MW 0.1~5MW 5~10MW 10MW ~
NILR=E 0.8kW~0.5MW | 0.5~10MW 10~15MW 15MW ~

ﬁﬁ&i&ﬂﬂﬁ?#ﬁﬂﬂﬁ

Organization for Cross-region
T ansmissiol Op 1 JAPAN
0CCT0



2. FRMEE
(3) REGHAEEAORINR. A (RS PCREERIMIEA) L OIS 7
RFGIMSZEADERRIAM : Type A/B/C/D (—EBDIEERRK)

Frequency ranges Rate-of-change-of-frequency (RoCoF)
13.1.a withstand capability
13.1.b
47.0~47.5Hz (20sec.) +1Hz/sec.
47.5~48.5Hz (90min.) (BFREIZE500msec. )

48.5~49.0Hz (min.90min.)
49.0~51.0Hz (#EHIR)
51.0~51.5Hz (90min.)
51.5~52.0Hz (15min.)

47.5~49.0Hz (90min.) +1Hz/sec.
AT R 49.0~51.0Hz (#HIPE) (KFREZE500msec.)
51.0~51.5Hz (90min.)

47.5~49.0Hz (30min.) +2Hz/sec.
Ry 49.0~51.0Hz (#EHIR) (BFfEZA500msec.)
51.0~51.5Hz (30min.)

47.5~48.5Hz (30min.) +2Hz/sec.
ARA> 48.5~51.0Hz (#&HIFR)
51.0~51.5Hz (30min.)

47.5~49.0Hz (30min.) +2Hz/sec.
1597 49.0~51.0Hz (F&HIR)
51.0~51.5Hz (30min.)

47.0~47.5Hz (10sec.) +2Hz/sec.
&, 47.5~49.0Hz (min.30min.)
(DK2) 49.0~51.0Hz (F&HIR)

51.0~51.5Hz (30min.)

51.5~52.0Hz (10sec.)

BAREOE  ESLESRDAEEIEER : 48.5Hz Z#8X50.5Hz AT BARTEERRU.
b4 BEROJREENREY 1 47.5Hz LA E51.5Hz AT ({BU. FRTEHO—D2¢U TRIREZ(EZR £ FIR+2Hz/sec.
FELREUR T IS0 ESR ik HthFE(E, 48.5Hz TE10 BEEL L, TORERRS #51E T 3ER(EHD)
’ 48.0Hz Tld 1 DIZE LETBCE.

Bl ITansmission Uperamrs,JAFAN
0CCT0



2. BN
(3) RIGHHSEEADERIAR. AA(EREHPCRINERINEM) L OIBE 8
RFGIMSZEADERRIAM : Type A/B/C/D (—EBDIEERRK)

Limited frequency sensitive mode Constant output at its target active power
- over-frequency (LFSM-0O) value regardless of changes in frequency
13.2 13.3
— Start: 50.4Hz (default) —EH Nz
RE Droop: 10% (default)
e Start: 50.2Hz (default) (ERRL)
7ANIZR Droop: 4% (default)
Start: 50.2Hz (default) (ERRL)
R Droop: 5% (default)
Start: 50.2Hz (default) (Zk10L)
ARA> Droop: 5% (default)
Start: 50.2Hz (default) —EHNZHRFIT2E
Droop: 2.6% (PPM)
1907 Droop: 4% (7K73)
Droop: 5% (ZD(EH)
S Start: 50.5Hz (default) —EHRNZMRFIT DL
. (0]
(DK2) Droop: 4% (default)
BALDHE R AOFEEFRABOVT, 100MWEL EDGT -GTCCICDW T, MR T RHLEEED B4
[ RREIREN ERUBIHEZEM I 28 ZNNHIHE(E, ZERULTVD,
RBEFAROH HZATRCGU TEEM(CHIFEITEE, BE,
AERE 2 ~ 5 %0EHETIEEI BELL, NREFR(F0.2Hz
BIFET D, [EERLTWVD,
BHLEREE HEEMRS

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN

0CCT0



2. BN
(3) RIGHHSEEADERIAR. AA(EREHPCRINERNEM) L OIBE 9
RFGIMSZEADERRIAM : Type A/B/C/D (—EBDIEERR)

Maximum active Conditions for Logic interface (input Automatic
power reduction at admissible active port) in order to cease Connection
underfrequency power reduction from active power output 13.7
13.4 maximum output 13.6 (Freq. ranges&f¥)
13.5 [35(IType-A,B] (Time Delays&f¥)
e 2 %P/Hz P SONSDESRER. STPLUA 49.5 - 50.5Hz
RE starting at 49.5Hz w25 TR CENEALNEELTECL, 5 min.
2 %P/Hz HRG-E2 D55 KURE ; e | 49.8—50.2Hz
TAWITIR starting at 49.5Hz 10C. 18xEE70%. KK %fgg{%hm@%@* Sl 5 min.
J£1013hPam&f+ °
ey 10 %P/Hz RYRNT=DARL —HDEGRIC - 47.5-51.0Hz
starting at 49.5Hz HOE M Default 10 min.
O 10 %P/Hz =3 R . 47.5-51.0Hz
ARL> starting at 49. Hz AsumE 25 CHEM
2 %P/Hz
starting at 49.5Hz TN e~ | 252
49T (Iﬂl@-—ﬁll) ﬁ?lé’ t:/diISC)EFJEL-J;57K . _
starting at 49Hz
(Z0Aih)
6 %P/Hz - RERIMERE.
starting at 49 Hz electricity supply (DK1)
. _ . undertaking. 2O A 47.5—-50.2Hz
#3315 FIMEECREIATERMS e 11 (DK2)
YR, 47.5—-50. Hz
. BIHESZEZEITDIL.
BALOE  100MWL_EDGT-GTCCIC BATERERLL BATEERRL BATEFERLL
DUL\T49.0HZFTIFH %
«  EFLBLSSERIB

0CCT0



2.

(3) RGIMSZFENOERINIL. BAR(RREBIPGRIFERFIMEIT)LDIHE

RRMEEE

RfFGHSZENDEFRIAR : Type B

Control active power output with an interface (input port) and
remotely operation 14.2

0CCT0

Type B
S « SONSDESZER. BNENHNZHIKIT DL,
- SORFMECIHL CEIFIRIECRET 2B ZIEET S,

TALSYE MWL EOSSEBHICHU T, RSOMENIMES OB HAIEETBIL.
KA

Type B
ARA> EERERSHELANICBEENZELLEEUIIEIRTEE.

157 —
o FRERICEIRERMERE. electricity supply undertaking, ZOMMIL A7 —£n
FoN=1 BEAAH—JI-RAZREIT DL,
. FILESZ2Z{ETEL.
o KBBAFEOWVWTE. HAHEIIL—-ILNERINZISECHVT. B{EHEEZED
PCS(H A HIEEE(FEPCS) DR BN EFE[FIBN TS,

BALDEE « RFOEREMEAHCOVT, BT -5 -FlEEEROKBEE. BAOFREICDOVTIE.
[ROISIEUTHRELE D OINFINTE2HEEET I 2 ICENKRHSN TS, Uizl 1
EFBRTELTULVRL,

BRI E B RS

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN

10



2. BNAE _
(3) RFGHoFRENDEMINT. BARGRREBIPGRIDERNMEM)EDHE
RFGHSEZEADERIAR : Type B/C/D (—EPDIEERR)

Fault ride through “FRT” capability 14.3
Voltage parameters Recovery time RFG 14.3

[pu] parameters [sec]
Uret Uclear Urec2 tclear trec2 trec3

Fault-ride-through profile of a power-generating module

Ulpu. &

a[E] HRENTRIR Ueo b

7AIS2R HREN TR

RAwW e S S et N b ,;,__' _____ Se

Parameters for Figure 3 for fault-ride-through capability of synchronous power-generating
modules

AR HEEN TR

P o] aib'g"“;a:f;'ﬁi% H'T'!(ST.E""EZ """ 15 ] T TR A

5> 9—# |SPGM [0.30 0.7 0.9 0.25 0.7 1.5 S B S

(DK1) |pPM  |0.15 10.15 0.9 |0.25 0.25 1.5 |
sy3y—4 |SPGM 030 07 09 025 09 15 e (PPt st e
(DK2)  |pPM  [0.15 1015 0.9 025 025 1.5 T —1

BHARLOHEE HEFAROERICEICEDSNDBEHEGMGEENF (FRTE B
£) 0. GHAERFNERRIE JEAC 9701 2iR) S S L

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN

0CCT0



2. FRNEEE
(3) RFGHSEEAOERIARL. BAGERENPCRIFERIMEL)EDIEE 12
RfFGHSEENADERIAN : Type B/C/D (—EBDIEBRRK)

Capability of reconnection after an incidental disconnection caused by a network
disturbance 14.4.a

_ Minimum
Frequency range Voltage range Gradient P observation
time
, B <300MW: no limit
e 49.5 - 50.5Hz R e S >300MW,<1000MW: <50MW/min. —
= - U2 PUm LD >1000MW: <40MW/min.
7AII2R (ERIZEZET D)  PPMIZDWTIL, 50.2HzE B X TERTELL
Type A Type A
47.5 - 50.1Hz 0.85 pu- 1.1 pu
Type B, C Type B, C
S0 47.5 - 50.2Hz 0.9 pu- 1.1 pu L L
R Type D Type D
47.5 - 51.0Hz 99 kV < U < 121 kV (110kV)
187 kV < U < 242 kV (220kV)
340 kV < U < 440 kV (400kV)
<220kV
0.9 pu- 1.1 pu
PR >220, <300kV _ .
ARLY 47.5 - 51.5Hz 0.85 pu— 1.15 pu
>300, <400kV
0.85 pu— 1.1 pu
Type B, C PPM =30
49,9 - 50.1Hz 0.85 pu- 1.1 pu . sec.(Default)
7 [o)
190 Type D SPGM L2 )iy (0~900 sec. Ti&
47.5 - 50.2Hz 0.9 pu- 1.118 pu RAT)
FoN—"(DK1) 47.5- 50.2Hz 0.9 pu- 1.118 pu <20 %/min. >180 sec
F>X—%(DK2) 47.5 - 50.5Hz 0.9 pu- 1.1 pu <20 %/min. 2180 sec
/@ BALDOIEE BATIEFERRIL

Transmission Operators, JAPAN

0CCT0



2. BN
(3) RIGHHSEEADERIAR. AA(EREHPCRINERINEM) L OIBE 13
RFGHSZEADERRIANR : Type B/C/D (—EPDIEERC)

Automatic reconnection Electrical protection schemes and settings
14.4.b 14.5.b

e . . ROEEIOOWNT, SOt FTHZEEL TIRERAF — A ZERTELRIINIERSR,
- SONSOIERALT. BEIRICEERTER\. ©Protection of Interconnecting Connections

. (BU. BEE ABDIREIMRZIEREIE @Circuit-breaker fail Protection
RE (ECC.6.2.2.1.1, ECC.6.3.13.1, @Loss of Excitation
ECC.6.3.15.10(vi))piElantunig, B8 @Pole-Slipping Protection
BI(CEERTRENTES, ®Signals for Tariff Metering
®Commissioning of Protection Systems
7AIWIUR (ERIICERTET D) (EIRICERTES D)
Type A - EBIYMNCLROREREZRADIL,
14.4(a) TEHSN TSRS, BEGRECS OBELARL
(- . - @EE'fiﬁTﬁﬁz
kg WCEBINICEERTES, o= AR R
Type B, C, D ) _ OEERRE
network operator®FeIRUIC. BEINICEE « FThy U I RELEBE (decoupling protection equipment)(d
RTERL, HERMOEESRD. ERERAICIERTI DL
HVDCS AT AICBUTRERIFIF-ZESFITOREHTHEUT
2’1 - WBHENDD.

* Criterios Generales de Proteccion del sistema Eléctrico
Peninsular Espanol

FE%mERE (Producer)h*Operating RegulationszRE I
15997 — JeDICEEfBUIZ RE 21X MIEDZE, Producert TSOOEE(ICLDERTE
9%, (Type D)

SOFFBES1-ILOEMEEERBUT, RYNI—IEIRET BT
BRAF-LERTEE. RERRERECORE, RO LTIEET S,
FIR—4 — - ZERIEEZHSORERBOERE
- RERBONEPENSDIRE
_ - BATHBVART. RERBEIRIILBVHORE
@ BALOHEE R RRER RN B R EREBORBCEIIERD. (RHRED
o2 = T DITHARTE . HIHRIREE, RFIFTOLT)



2. BRMEAE

(3) RFGHoFRENDEMINT. BARGRREIPGRIDERNMMEM)EDHE
RFGHMSZEADERRIAMNR : Type B/C/D (—EPDIEERC)

153K
ZEE

RE

7SR

Ry

ARA> SO

AH7 Terna
(TSO)
DSO

BALDOEE

XAEEHA

NGESO 1secld

“ R ANERETD
REMTRI—L X
L —A(regulador
maestro) D E# LI T
ZFhLst: 12secLlAD
SOME&H S EHA

EERNAIZLY0.2sec~
15min.

HRRREBICE T S1FR:

10msec.

INGA—ROH AT
51E$R: 1 sec.

X I BIBHRICOVWTIEBIBEDD.

Q Organization for Cross-regional Coordination of

Transmission Operators, JAPAN

0CCT0

BER

(fERICEZET D)
(fERIICERET D)
ICCP-TASE2

IEC 60870-5-104/1017A
kL

COMTRADE

IEEE Standard Common

Format for Transient Data
Exchange (COMTRADE)

for Power Systems

(Type C,D)

IEB#K

6 (Type B, C, D)

2 (ZHREABNZIRBT EHER)

7 (HASOMWED K I (BREET)
4 (2 H50MWIB D Z D th D F E )

4 (5 ASMWEB50MW LA T ) F E i)
2(ULEIZBVLWTBATAREEERDIES)
1 (HAIMWIEB D FEEHE)

10 ([El1ER#)

7(AHHEE)

7 (KEBEHRE)

8 (BHATEIER )

3 GRAEAERDEMFER)

2 (Type A)

2 (Type B1)

15 (Type B(5651IMWELL))
20 (Type C)

22 (Type D)

FEERRMCHLTUE A-N-EZ3VRUTLA-IDREEZERL TS, T, BECOVWTETLA-IREZERL TS,

14

Information exchange
14.5.d



2. FRMEE
(3) REGHAEEAORIAR. A (RS PCREERINIEM) L OIS 15
RFGHMSZEADERRIAMNR : Type B/C/D (—EPDIEERC)

Information exchange

14.5.d (RIN—SDFxE : [RIRIEEDAER)

HE REER  mwmEn maBH NE BE Jin. Toff
R[E 6 (Type B, C, D) 1 1 1 — 1 —
ARA> 2(ZRABRNZIRIBT EHER) — — — — — — 2
7 (HASOMWED K A (BRFEED) 1 2 2 = 1 —
4 (HB AS0MW B D Z D fih 0D F E ) 1 1 1 — 1 — (2)
4 (5 ASMWFBS0MW LA T D F E 1) 1 1 1 — 1 — (2)
1 (E HIMWEB D FEH) — 1 — — — — _
-y 10 ([El1ERt) 2 3 3 — 2 — 5
7 (BAAKE) 1 2 2 — 2 — 4
7 (K& HE) 1 2 2 — 2 — 4
8 (BN ETEIER ) 1 2 2 — 2 — 5
3 FRAENERDENMIER) — — — — — — 3
TOX=9T 2 (TypeA) — — — — S 2 —
2 (Type B1) — — — — — 2 —
15 (Type B(551MWLEL L)) 2 4 3 3 1 2 —
20 (Type C) 2 5 3 3 4 2 1
22 (Type D) 2 6 4 3 4 2 1
BALD  HEFEERMECHIUTE A-/(-ESaVRUFLX-IDEEEBERU TS, £z, BEICOVTETLA-TRBEERL TS, 5%
@ 1BE %%'[%;EJ\DWCIEE}EE@DO BIZ(E, 1E 3R FE R 2R DR BIIARE, Fﬁ@-atlﬂﬁwﬁiﬂ?ab ENGIN. NEPEFELTOBERESE
° KA P CE1IEBCEROBERN G EHIN TV, RIR—SOIEBHEARR-STOEBHESHIUE LAY

" Transmission Operators, JAPAN

0CCT0



2. BRNREE 16
(3) RfFGHSEFENDODERIAR. BAGERENPGRILERTIMEM)EDHIE
RGOS ZEADERIRI : Type C/D

Frequency stability capability of adjusting an active power setpoint in line with

instructions 15.2.a

Time period to reach the adjusted active Tolerance applying to the new set point
power set point
3 SOMLDIERIZHEL, BRET D&,
7AILI2R 10 min.+Ramp rate for the unit PGM: maximum of 1 MW or 1% of dispatch quantity

PPM: maximum of £3% of registered capacity or £0.5 MW

RAY 4 — 40% Pmax/sec. ({ERNCERTET D)
AR SPGM: 15 min. +5%Pn
BESFE: 2 min.
KEBAFE: 1 min.
157 — EEIREE: (Type C) £2% Pn. (Type D) £1% Pn

BEIARE: £5% Pn

FIN=Y SPGM: >1% of Pn/min. 19 B OFEDEIRH 2% P8 X TIFBBER,
XM HEECSEUT, 10min. ThA]
PPM: >20% of Pn/min.

BARLOEE NP ORB/ A ANVARBRMFEER, 17 =100MW)(ICHUT, LFCHIEIORMEELL T T RO LREZZERL TS,
LFCIE: EA8HEID5% £
LFCZALERE : FEARE I D1%/min. L E
(GT-GTCCI& 5%/min.2 L)

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
0CCT0



2. IMNEAE
(3) RFGHoFRENDEMINT. BARGRREIPGRILERNMEM)EDHE
RGOS ZEADERIRI : Type C/D

Limited frequency sensitive mode — under-
frequency (LFSM-U)

15.2.c

Frequency thresholds

RE 49.5Hz 10%
FANTIR 49.5Hz 4%
Re 49.8Hz 5%
2RA> 49.8Hz 5%
07 49.8Hz ib/?f/("H(y"d"r“S))
5% (other SPGM)

TN DK1: 49.8Hz 5%

DK2: 49.5Hz 4%
BALOIEE HATRERAL

% L EEMERVTNE defaultfEEL TRBANTLBE0. RFGIC[FdefaultBORHITA T ROLSICREBENZHIN TS,
RfG 15.2(c)
« the frequency threshold specified by the TSO

shall be between 49,8 Hz and 49,5 Hz
inclusive

« the droop settings specified by the TSO shall
be in the range 2-12 %.

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN

0CCT0



2. BRMEAE

BT, GFIEF5%LEA EEFBCE. 1ZEKL TS,

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN

(2D _EECDISREUEIETE(LRL)

(3) RIGHSRENOREBIATR, BA(FE/PCRIERIINEF)L D12 18
RGOS ZEADERIRI : Type C/D
Frequency sensitive mode 15.2.d
" . ICE IR RSB e
IR NET e N M o — b2 s DISEL MR
(insensitivity) (dead band) ISR Iog5E TR (1R libé%;‘f)‘%m =i EFfH R AME
RE o 0 <2sec (1B4%HHD) :
+15mHz OmHz 3% — 5% <10sec <1sec (fHEHRL) 30min.
FANIZR +15mHz 0—=+15mHz (ng/f"am{z:@o) (pfoyz)scnes(:all) No time delays 20min.
R +10mHz ~ 0—+200mHz  2%-—12% <30sec <1sec 15min.
A +10mHz OmHz 2% —12% <12sec <0.5sec 15min.
157 _ Vi 15 :
+10mHz 0—=*500mHz 2% —12% <30sec <0.5sec 30min.
F3Y-4 DK1: DK1:
+10mHz  0—+200mHz o _ 110 As short as .
DK2: DK2: 2% —-12% <30sec Possible 15min.
+10mHz 0—+500mHz
BREOIEE  $FEERMCBVTI100MWEL EDN AT REE/\AAICDWT, HNF I —Eentae 2 EK, SATER(IS5%UATET



2. BRMGEE 19
(3) RIGHSRENDERMINL. BAR(RREBIPGRILERAMIEN)EDHEE

RfFGHSEENADERIAN : Type C/D

0CCT0

Disconnecting load in case of Real-time monitoring of FSM
underfrequency 15.2.¢g
15.2.f
RE

A= —El:; 3 = PaN -'l']'- vl | < e
7AIITIR WIRKEBIRDIETNBIETEAMEZIRE I DL,
« FSMOON/OFF
— - BYENOREEICE(CARDERRD/INSA—4—
R TEE
o FAERETYRIIR
RAW o BRSNEIREE—TERE TR25E 8%
fRHTERCL, .
. FREREEI345.0 — 50.0HZE TS, (BRlEET D)
« 47.5Hz. 100msec.z#EZ{ELT B,
ARA> 47.5—48.5HzOFEEEREFE N 300 R LikStd RFGTEIRSNTUVWBRIEBICHZ. FlaE=
BIBE. WNI47.5HzZ T e &(3##5ITESC (potencia en reserva)D_ER - FEZZE0. 5C
to IRCEAMIIERE I B L.
{57 — —
T 49 .0Hz%Z T B35 & (FafmEaEs TE3lL, 14.5(d)DEHICED
SRR [RORERE LRSS S CERLBENBS EATHERBL
BEICE. BEITHREINGEI£REIREEMBUIIHE
BHH (BKERSE) Z21752EIDsEEmD. BiK
FURAR LV D EEARRIRFERDISTE (FEVD, BIZFD
ERBLBELARFR TE D,
BRI A0 E B e AT

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN



2. BRMEAE

(3) RFGHoFRENADEMINT. BARGRREIPGRIDERNMMEM)EDOHE
RfFGHSZENDERIAR : Type C/D

TAI2R

R

ALY

157

BHARLDOHEE

@

0CCT0

Voltage (LOW)

>300kV: U < 0.9 pu (-)
110kV - 275kV: U < 0.9 pu (-)

SPGM (Type C): U < 0.87 pu (2.5sec.)
U < 0.8 pu (0.7sec.)
PPM (Type C): U < 0.87 pu (3sec.)
U < 0.8 pu (1.1sec.)
220 kV, 400 kv: U < 0.85 pu (-)

EHABLE (Type B, C, D)
U < 0.85 pu (0.15sec.)

SPGM (For MV): U < 0.7 pu (0.15sec.)

U < 0.85 pu (1.5sec.)
PPM (For MV): U < 0.15 pu (0.2sec.)
U < 0.85 pu (1.5sec.)

Type C, D connected
<110 kV: U < 0.9 pu (60sec.)

RNEBEIL —(CLDFRERTDREERTEE
(RIFEZRAFE JEAC 9701-20194D0)
{REEZR : 80% (1sec.)
=EES : 80~90% (0.5~2sec.)

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN

Automatic disconnection when voltage at the connection point reaches levels 15.3

Voltage (HIGH)
>300kV

U>1.05pu(-): 1.05< U< 1.10 pu (15min.)

110kV - 275kV: U>1.1pu(-)
PGMs (Type C): U = 1.12 pu (0.7sec.)

400 kV: U > 1.1pu (-)
220 kV: U > 1.15pu (-)

BEHABCE (Type B, C, D)
U<1.15pu, U > 1.10 pu (1sec.)
U > 1.15 pu (0.2sec.)

SPGM (For MV): U > 1.1 pu (603sec.)
U > 1.2 pu (0.6sec.)
PPM (For MV): U > 1.1 pu (603sec.)
U > 1.2 pu (0.6sec.)

Type C, D connected

<110 kV: U > 1.2 pu (100msec.)
U > 1.15 pu (60msec.)
U > 1.1 pu (60sec.)

BEEIL —(CLDIFRERTDRERTEE
(RIFEZRFFE JEAC 9701-20194D0)
{REESR : 115% (1sec)
SMES : 110~120% (0.5~2sec.)

20




2. IMNEAE 21
(3) RFGHoFRENADEMINT. BARGRREIPGRIDERNMMEM)EDOHE
RGOS ZEADERIRIL : Type C/D

Retain steady-state stability when
operating at any operating point of the

P-Q-capability diagram

15.4.a

RE EBHENERARFCIL, FREWMEEERIROEEFEIHAIC
BVWTETEEIRREZHIF I BTL,

7AILSR BHENERAERFCL, BB HHIEHELAROERED
BELRICBVTETEESRIAREZ T I 3L,

RAY (A~ER)

ALY (A<BR)

157 ERFIU TIEWFROEEREEF (CH VT, Ehia iz a3
BENEIRIE T BELE(C, BTEEEZITOE

S /) —

HAREDIRE HATEFERRL

B IR E E AT

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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2. BRNREE 29
(3) RfFGHSEFENDERIAR. BAGERENPGRILERTIMEM)EDHIE
RGOS ZEADERIRIL : Type C/D

Capable of remaining connected to Capability to take part in island
the network and operating without operation

power reduction 15.5.b
15.4.b

RE HEARFG AR B ENCIIRBEARERCLo TR « JIVIRI— N TSONSERINTLSIHE.
N, BECERBNBSEGROLEATHIFENT  BIREEN TEBL,
WSRO, EEBHAZHERF TSR, « BANFRRICIOIIBE. BNENLNZRST

ZENTEDRTE,
o BB EFSM, LFSM-ODEENTED L.

- BERR O SEIREMEERE. SO.
Relevant Transmission Licenseefli T&EUL
RIINERSRL,

71K — —
RAWY « RRBHENFEEUIRE ., BIEGICYIDERS
. CENTED,
« BE#R(Inetwork operatoréZ2#) FEED
LETIT5CE.
ARA> BT L EIREN B ETOEFEMNICH IR, KE -
HNZEHEIFTESR L,
19)7 BEORFESRSZF T T. generator groupld. .
FIEER AR R T SE TSR,
TN o BMEERN TEBIL. (Type D)
. ESIEC(J@M’EZ?—’S’Z’EFTﬁ— NAREI(CEET
- 5: o
o BMBEARHED 1- )V ERIEPMUT—4(CED,
BB AR 93¢
BALDIEE BHATEZERRZRL BHATEERRL

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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2. BRMEAE

(3) RIGHSEREAOERIAR, BA(EREIPCRIERMEM) OIS 23
RGOS ZEADERIRIL : Type C/D
Quick re- Capable of disconnecting Instrumentation for system
synchronisation automatically when loss of management
capability angular stability or loss of 15.6.b
15.5.c control
(PRPI BRI E SR P REBFRE ) 15.6.a
RE o B ATLDEESCEFREERZITIHD
[REIHEDIFIEICISU T, - WA ERE I D,
SO TESDRIFNITBSR, - EE. BWEN. BRESN. BRIz
95,
7AIR 48%fH (EBIICERET D) (EBIICERET D)
RAY 205 (EBICERTET D) (EBICERTET D)
ALY BEemERE(Fangular stabilityDT&

B DNIA—F—-LL T, EEIWH. =if

4H§FEﬁ %%SO(:E%DLJ\ SO(Iﬁ*ﬁ'*ﬁEE%’??L\\ R -, 0=~ AN =
REOEERGREETCE, (Type D) 2 T/ SYABRETSL,
159)7 Type C : BEAIBIAEDT L, Type C: #&54th
128%RS Type D : RE@AME(CRESTE, 100MVALL  Type D : A.7 of national NCIZFREZNTL
a EOPGMIOW T}, TOSIINZEIRET 3
B,
% ) OBSFRA « J3UMCE. angular stabilitydi&skz o 723SU-H-ERZ{TIHE. PMUZRIET D
(=/)\BBEIHARFR (X 15 BRI BHDIRERBEZRIET D . Z&
DRI CERESNTVDIZ « angular stabilityZEkUIEE. 75>« JUyRICEENIRLELLBAC, DEED, 53
&. houseload RNDEFZ —BFH(CE)BCE, fROEE (&) . EBR (BH) . BUES.
operation®ZERH'% . (REINTE(IFRTOMEEICE ER 5 X R\ mINES . FIRE, ERERE., FIRFEE
0) 9 DREMRE. NEMEEIEEDT T I
I BIFHRZCIR CEDLD., W ZIRE I DL,
.« AVITIROI0BEINEA>ST > hD60E
FTORIEMEZSCERT DL
/7 BAomE BATEERGL  BREREEOVT BESHIL &L BRERBMECONTI, RERSANEXISE
@ ESLRELLLOBRNBS. SRKEREE (QBASORE, SHERR
SEEREREEFESD) OREZERLTVD,

oCCT



2. BN >4
(3) RfFGHSEFENDERIAR. BAGERENPGRILERTIMEM)EDHIE
RGOS ZEADERIRIL : Type C/D

RfG Simulation models
15.6.c

RE o EBEREHANBEHILTVBIEZSZIL—3aUICEDRI CE,
« ROIBRICDVT, YZ1b—33ViER%ERIE, OPSSF1—=>4 . @QEEEFELARDReactive Capability,. @E/E |
I EHEHLZEM. @Fault Ride Through and Fast Fault Current Injection. ®LFSM, ®@EEH LUV ERE>
NO—5—EF IV OIREEE Z H4REER . @QHVDCS AT ADEIEIHARRHIHE B IREN R 1
o [EEROBERR. SRTESM T (LB DR BEBEA (RDEN RS Il — a2 do T SRR EN RSN HEZRET E
MEHENZIBE. SO 1L - ERDIERIARDZERBIEZEI T I ENTED,
REI AT LY —(FFEMARE(Plant in balanced)(cH(F3. E3MME (root mean-square)ZzFLVz. 1IE4H (positive
phase-sequence)®. KRS (time-domain)(Chiz3d. T5> MEZ RIS ET IV EIRIHT DL,
« TSONSIEEINIIHAE. BRUBESLUSTRICHII2T7> MNrERIET IV EIRM T B,
o EFINOBENMEEIREES BI2H(C. RDIER(CDWT, Grid Code compliance testingDFSEERELEEL TEIRIERNMES
NaNER I 2. OFEFEIREEDReactive Capability. @EEFIEHI ENEHZE M. OKEEFRT. @S EEFRT.
OREIEZILE. ©BEREILE. QZOM. TSONSERDGZIILED
RqAY (EIRICERTET D)

TSR

IRR—=I(THiC

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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. BRMEAE
(3) RFGHoFRENDEMINT. BARGRREIPGRILERNMMEM)EDOHE
RfFGHSZENDERIAR : Type C/D

Simulation models
15.6.c (BIN—IDFEZE)

AR 2Z1L—-33 FTILIRIGICET B L,
197 « generator groupl(d. EEIREE, REFE— RCHIIZENMEZE B ULBESHAMRIIREE (RMSET
V) | ERLEEIREE (EMT:ET)I/) ([CBIIRENMER RIS -3 xigfit I 3L,
o EFE. AEBRINSA—H—PEREFNMERAINTONIE ExceldrAb. TFARNI7A)L, TOvIX
. BHRERTLL.
o TSOFFREMEREI(C. 31— 0FEITHERTED, — MR ODIEBBEOLSIC.

compliance testing COEEENELWIEBICDWTERENS, DLFSM-0. LFSM-U, @FSM. @
FRTHEE. @RFIRELROBXEHOLIE. OFEMEFER, ©FNEHN . @B NIRENRZHIE

FIN-Y s EAEEENHN1OMWEL EDType COEIEA. FERIHARE S MERE MU Type DORIHAFRE X mER
E B I1L—3a T, B ZaL -3 TV (RMSETIL) ZTSOICIRMEET 3L,

« Type DOERIHEAREMERE (L. AR 31 -3 T ). 889321 —23>FF)L (RMSETI)
BENSZIIL-23FFII (EMTET) | &K1 -3 5 I ETSOIIRET 3L,

o RERMEREE. >Z1L—-33>FFT)Uhcompliance testsDFESRADGHER - ARFEREEE(C IO TIREEESN TV
BEEMERL . WEBERERAZIRMI DL,

o BN Il -3 BT INSEREEIRIRRRCERAIN., RELENNEILLIDZE TORTIREECHII2. s
TOREXIBOERN ., BHVFEZRI L. T, RERMOENEN GFRHARER DS S(EBREN
) DORTEMEEELIIRERICEELL. REZMOFRN . BIFFEZRI L,

o BRIl ET IS BEEEEIAREGEHIN, RERIBNNEELIZ 2 TORRIN R RTIRRECHTS.
R TORERIEORRN, EFNFEEZRI L,

s BRI IIL-2A T IEEBEEEIAREGEAIN., BRE&ENMEILLS22 TORNRRTURRECHT
3. B0 ARREMUETFRA - A% RI L,

HAREOHEE HBARTENUT—23>(REE) &, SRS AET VDR RO TV,

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN

@ B E R e A e

0CCT0



2. BRNREE 26
(3) RfFGHSEFENDERIAR. BAGERENPGRILERTIMEM)EDHIE
RGOS ZEADERIRIL : Type C/D

Installation of devices for system operation and devices | Rates of change of active power output
for system security 15.6.e
15.6.d
R[E < 300MW: no limit
— > 300MW, < 1000MW: <50MW/min.
> 1000MW: <40MW/min.
7452 R  TSONRFERAPRZDHICENMDRIBEANNE THDEFIRTUIZEE Can be site specific but not less than 1.5 %
A, TSOLREXMREREE. TORIBEZFEEL. @AIGRICERT of maximum capacity.
e
RAY SPGM: > 4%Pmax/min.
— PPM: > 20%Pmax/min.
SPGM+PPM: < 40%Pmax/min.

ARA> HVDC> AT AT, HIHHEERE BN SR Z5%5T9 D% a. SONSECiE
TAHBVBRDE. HVDCOFBE([FHVDCS AT AL EDMOFE B, —
UHEsE OO BEVERICOVWTHRBEZEM I 2.

1507 - > 1% Pn/min.
< 20% Pn/min.

F>X-7  SPGM
- RBUREHAEITSOMERROAIBE T 5> MRRICIGU TEKT B,
- HBERIMEREELTSONSDIERPEREUL —NSDESICEDE. 0.1
—4secIRICERE N DRIEBZ AR TEHEEZRAD L.

. DKL, SOORBBEEIIRBNEREA S R AL, 2 16 P/min.
PPM ({BLERA60 MW/min.)

s BYENOTHRABIERCEDE, RO TESIHEZIBRDIE.
SREN(IFE RIS 1 LLIARICRIInEN. I8 ROZMRR10WLIRICTE TS

B,
o DEKES, SOORRBDHTE TR AEEEEA TS > Z2 MR DL,

| Bt . [EHRBRECHIT, SHBMORAZIIER. 3
& BrSELESIEL EFREEO10% U FEIBIL IOBRHD.

C__._



2.

(3) RFGIMSZFENOERINIL. BAR(RREBIPGRIFERFAME ) LDIHE

Voltage ranges
16.2.a

0CCT0

RRMEEE

RfFGHSZENDEFRIAR : Type D

RE >300kV: 1.05

TAISUR

Ry 110kV —300kV

300kV —400kV

110kV —300kV
300kV —400kV

110kV —300kV
300kV —400kV

(DK1)
110kV — 300kV
300kV —400kV
(DK2)
110kV — 300kV
300kV —400kV

ALY

15997

BAREDIRE

X _EOR(GEGEEREEFH (DR TUNII
FNERSRVEEZERUILEDTHS.

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN

pu< U< 1.10 pu (15min.)

: 1.118 pu—1.15 pu (30min.)
: 1.05 pu—1.10 pu (30min.)

: 1.118 pu—1.15 pu (30min.)
: 1.05 pu—1.10 pu (60min.)

: 1.118 pu—1.15 pu (60min.)
: 1.05 pu—1.10 pu (60min.)

: 1.118 pu—1.15 pu (60min.)
: 1.05 pu—1.10 pu (60min.)

: 1.118 pu—1.10 pu (60min.)
: 1.05 pu—1.10 pu (60min.)

HARTEEBIEERAL

mitedeFRSNIZEEH) ZEBX TEELE

27

RfG 16.2(a)

&EE &R : 110kV —300kV

Synchronous area

Voltage range

Time period for operation

Continental Europe

0,85 pu-0.90 pu

60 minutes

0,90 pu-1,118 pu

Unlimited

1,118 pu-1,15 pu

To be specified by each TSO, but not less than 20 minutes

and not more than 60 minutes

Nordic 0,90 pu-1,05 pu Unlimited

1,05 pu-1.10 pu 60 minutes
Great Britain 0,90 pu-1,10 pu Unlimited
Ireland and Northern 0.90 pu-1,118 pu Unlimited

Ireland

LSRR : 300kV —400kV

Synchronous area

Voltage range

Time period for operation

Continental Europe

0,85 pu-0.90 pu

60 minutes

0,90 pu-1,05 pu

Unlimited

1,05 pu-1,10 pu

To be specified by each TSO, but not less than 20 minutes

and not more than 60 minutes

Nordic

0,90 pu-1.05 pu

Unlimited

1,05 pu-1,10 pu

To be specified by each TSO, but not more than
60 minutes

Great Britain

0,90 pu-1.05 pu

Unlimited

1,05 pu-1,10 pu

15 minutes

Ireland and Northern
Ireland

0,90 pu-1,05 pu

Unlimited




2. IMNEAE )8
(3) RFGHoFRENADEMINT. BARGRREIPGRIDERNMMEM)EDOHE
RfFGHSZENDEFRIAR : Type D

Wider voltage ranges or longer Terms and settings for automatic

minimum time periods for operation disconnection
16.2.b 16.2.c

RE SO(&Relevant Transmission Licensee. Network
Operator. 7Yy R1—5—EFREEL . BAZRLDIL VEIREZE
8). FLEFFIELORV. ARHESSUETERAF O/ 8
YRR ZAGRL TLL

7AIL5VR — TSONERICELD

Ry — (15.3228R)

ARA> — (15.3%22H)

197 — —

TN — (15.32Z21)

BARLDE BATEERAL RIFE R MR RS LR D

EE LR MMETMEEEINEE}, HH0
BRI EE Ol HENARY R BZRIBL TLEK
ZEN'HDEY IDERHD,

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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2. IMNEAE
(3) RFGHoFRENADEMINT. BARGRREIPGRIDERNMMEM)EDOHE
RfFGHSZENDEFRIAR : Type D

Fault-ride-through capability
16.3

VoItage[%silr]ameters Recovery time parameters [sec.]
Urecl Urec2 tclear trecl trec2 trec3
E1ES) HEEN TR
715K HEENTRIR
RAY HEEN TR
AR HEENTRIR
1597 SPGM HEENTRIR
_ _ . L 2.0(<150kV)
PPM 0.2 2.8(>150kV)
33— SPGM 0.6 0.85 0.15 0.15 0.75 1.5
(DK1) PPM 0 0.85 0.15 0.15 0.15 1.5
F3 Y- SPGM 0.6 0.9 0.15 0.15 0.75 1.5
(DK2) PPM 0 0.9 0.15 0.15 0.15 1.5
AAEDIEE H%ﬂ)%%&"ﬁ@%iﬂuZ‘t(:;ebBﬂé%ﬁﬂzﬁiEiﬁliﬁE# (FRTEH) &b, GERIRFHERFIE JEAC 9701 &=
e
B IR E E AT

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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2. IMNEAE
(3) RFGHoFRENADEMINT. BARGRREIPGRIDERNMMEM)EDOHE
RfFGHSZENDEFRIAR : Type D

Synchronisation
16.4

=[E « XBIRATACEEZRGENIEINTOPGM. F/2lIType DOPGMDEIHAE. SODERIC
TEORINERSR,

« XBIRTACEFERGESNIZINTOPGM. FeldType DOPGMISREIHA Rz fEA 5T
nERsR.

+ ECC.6.1.2TARESNTVZEIREEEA TREA TS RINERSR,

- FEHEEICLDERTEIRB L. BE. FERER. AAEEHE. IR BEESLVERBORZE
ZZF RIS,

74T R (ERNCERTET S )
R1Y (ERNCERTET D)
ARA> el procedimiento de operacion 12.2(CARESTN TS,
15U7 A.11 of national NCICARTEESNTL\2,

FTIN—Y (ERNCERTET S )

BAREDIRE RFERRINEM FEER) LD
-RBERABOAARFEFCHVT, BEENICREIZIBEEZEICTLTE,
HIFEEDL 2 %% B Z(CEIELSEHEA(CHRFEEZ e ZHIFI I 2E KD,
- BENEIHRLAE DR E BRI,

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
0CCT0



2. FMNEAE
(3) RIGHBEENORBIANR, BA(ERBNPCRAERFMEM) IR 1,00 goma S L
RfFGHSEEADERIAN : Type B synchronous power-generating modules EEH TR

Reactive power capability Voltage control Providing post-
17.2.a system fault active
17.2.b power recovery
17.3
RE s RABECIMEIZHS. FICERNRVIED., Grid Entry Point #/z(&
User System Entry Point(CHBW\T. IENJIZR0.95~#H/130.950
BT, EHOEEUR ISR, 90% as fast as possible

. RABRELITEMEIDIHBE. HV Generator Performance Chart®
HIFEA CESEEE LR IINERSR,

74)I5>R  Distribution Code (DCC6.9) THMNEHEMHZHREL TR, 90% 1sec.
RAY Pre-fault value
_ (Pre-fault valuept _
80%~ 100%DEE . 1= 3sec.
80%)
AR - BXEN(P) - ENEN(Q)HZMEL TS, o _
. Q/PmaxdL>>(40.6 S LoSHEE
15997 LV Connection Rectangular capability with cos ¢ up to 0.95 Pre-fault value as fast as possible
(for reactive production and consumption)
MV Connection cos ¢ = 0.98(for reactive consumption)
(<400kW) cos ¢ = 0.9(for reactive production)
*CEIO-16#34%
MV Connection cos ¢ = 0.98(for reactive consumption)
(>400kw) cos ¢ = 0.8(for reactive production)

*CEIO-16R4&
FI=H RFGOFRAZICAESEAS )y RI— ROZE(FRL EROEMHZRIFL TS, — —

A0l B-EEERRRECOVT, [REMROEHRCIVEEREROBENE wosnpmonty  BATEERLL

E HEZERE I DHENNHDEEE, EARBEINE D HIEHEARE S (3 H 0 5 1k BE)EERAEEDRER
BEICKDEENICEBEZFHE I R R EITOCVWEEEET IOERHD, KN'HBIN, == AREICE
’1 ESRULTULRL,

\y UTLRINLALUI 1UT LTUSS-TRGIONET LOUTUII—LURN U1
Transmission Operators, JAPAN



2. BRNREE
(3) RIGHSEENOEMINR, BARRBAPCIIERIMEMN)EDRE 100 commi S2
RfFGHSEZEADERIAN : Type C synchronous power-generating modules A ’

Supplementary reactive power capability Reactive power capability at
18.2.a maximum capacity
18.2.b
F[H Non Embedded Customers System Z/fz(dprivate networke& HEENTRTR
#HELTLWSType C, DOSPGMICHIU. #EHtsa(CcHIT H{ERINE
NeEKTES,
7AISR RN EEZRNSEIN TV REEBI Y ML, it e FEE Iy MH HEEN TR

OHVZA > Fe(FT—J IO ENFTEZ MBI DIHIC. FMERERD
BHZIEMHISE, (TSOD Connection offer process(C&o>TE

EHhHIkTEN3. )
R FEHSA T -TINOEBEH =L, Efim TOReactive HEENTRIR
power capability(CE&EN 3.
AR S CRISENE NS, BE - SHACENSTIRETBL, PRSI TR
{57 synchronous generator groupDiEftm iR T2z Dim BT inm BN TR
FOBICTA T H 055 . TSONERIGU THEERNE
HziRMI 3L,
FoX—4 HESERE L. fEERHIERSIESN TV, FEBMENZERKLT HEENTRIR
WRUVMRIRICHBWNT, FEEREEAA > ISOERNE HZ#@EIT 3L,
BAREDIEIE BARTEERRBL 5 REERSRECOVT, [FEBREOMEER
MICENBEEZEROEENBEIEEZ RS SD
BENHDIEE(E, EARENE D HIEIHLEE
(S HIERERE (C LD BB (CEEZREET S
FEREITOCVEREEFT I OERHD,
BHLERE S AT

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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2. BRMGEE N ] 33
(3) RfFGHMEZEADERIAL. BAR(RRENPGRIHEZRTMES)EDIEE Type DOFIERL
RFGHMSEZEADERIAN : Type D synchronous power-generating modules BRI 5 ’

RfG Automatic voltage regulator
19.2.b

R[E . REMRIREEEC(HEE TERII RAVREBZ BT,
« Type DDSPGM(IE5(CPSSAEEREI DL,

7AIWIOR Type DDSPGMICPSSHEEED B EARTEL TS,
RAW Type DOSPGMICPSSHLEENEAFEARTEL TLR.
ARA> + Type DOSPGMICPSSHEEENBAFAIRTEL TLVZ.

. B CTEHEERESATAAVR)CEIDFEIEITEI L,
1997 Type DOSPGMICPSSHEREDEHFZRRTEL TLVD,
F3X—9 Type DOSPGMICPSSHEENBAAIRIEL TS,
AAEOEE 1B S ERERFICPSSNRBEERL TS,

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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. BONEE A
(3) RIGHSEEAOEMIAR, BA(EREAPCRIERBINEM) DR 1,00 501/ 0

RFGHSZEADERIAN : Type B power park modules T (PPM AR
RfG Reactive power capability
20.2.a
FHE s RABECHFIZIES. FHCERNMRVRD. Grid Entry Point /2l User System Entry

Point(CEWV\T. BN JI2L0.95~EH1Z0.950H T\ EHFEELURTNIERSI,
. RABELUITENMET Z5E. HV Generator Performance Chart®#flIRA CEHuESL U
NER5R0,

VAIZR Y RN RS
RAY .
ARA> - BEH(P) -EHEN(Q)HZMAELTLD,
* Q/PmaxdL->>(30.6
A7 PPM Qmax=%48.43%Pn
Connected at LV level
Wind farm Qmax=£31.2%Pn
Connected at MV level
PV Qmax= £43.6%Sn
Connected at MV level (if Pn<400kW)
T KIZHFELREE. Q/Sn—P/SnEBLUU - Q/SnHZMHREL TS, (Type B, C, D)
EK&@*EE (55 k14 - hEE /i 3, » — K P Ve PR <
BEOBEERAREOOOENE N (EAEESR. PCSOANXKFIHEFICLD) DHEBEFERL TS
M ESHE N OFHIEHEEFCRIL TEUEER(TEE,
BHLBREEHERAE

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
0CCT0



2. BNERE -
(3) RIGHBEENOEBIAR, BA(RRENPCRIEREMBEMH)EOBE 100 5oyo/i_s

RFGHSZEADERIAN : Type B power park modules T (PPM) AR
RfG Providing fast fault current
20.2.b
E<{ES ARER TR
TAISUR fault identification < 0.9pu
fault current rise time < 100msec.
fault current settlement
e < 300msec.
RAY fault identification U <90% or >110%
fault current Di = kxDu; (2 <k £6)
fault current rise time < 30msec.
fault current settlement
e < 60msec.
AR _
197 HVDC converter({dthree-phase symmetrical faultsh'E4LUIBEES. TSONMETE
UTEERAEICHEL, fast fault currentER LRI NERS R,
P e o ) X _
additional reactive current faiEEEHEE R TR
HAREDIRE HATEERRZL
BEHLBREEHEMRS

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN

0CCT0



2. BINEEE N ] 36
(3) RIGHSEENDRBIAR. BA(RRENPCRICERIMBL) DR  1pe Bo(o)(_2
RGNS ZENADERIRIL : Type B power park modules EE(PPM) AT SR

TSO shall have Post-fault active power recovery
the right to 20.3.a, b
specify a
requirement for
asymmetrical BIRBEMNEHD EBIRFRBWELOD 1BmFtaksEA

Y= == & 1 IEH\
current injection R&ES A (BEE#) bl
20.2.c
R[E — 90% — — as fast as possible
=
el — 90% — 90% 0.5sec.
Ry fault current{t4E(d
IFHHEREFARETRIC Pre-fault value — 90% 0.5—1.5sec.
BRAINS
ARAZ _ 95% _ 85% 0.5—1.5sec.
157
— 90% +10% 85% 2sec.
S e — BAHIENE. EKEH20% L EOAERELRITFNIEERS, Ssec.
HALDIEE HATEFERRZRL HATEEKRRZRL
BB E B KRS

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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2. BRNREE
(3) RfFGHSEFENDERIAR. BAGERENPGRILERTIMEM)EDHIE Type C/DO1> }éZ
RFGHSEZEADERRIAN : Type C/D power park modules

IR (PPM)OSH SR

Providing synthetic
inertia during very

fast frequency
deviations

Supplementary reactive power capability
21.3.a

Reactive power capability
at maximum capacity for
PPM 21.3.b

RE

TSR

R

ALY

1507

BARLOEE

0CCT0

21.2.a,b

Not Mandatory

No consideration

Type DORAFEEICDONTLK
DHDOEHHD

HRE R

HARTEFERBL

Non Embedded Customers System Z/z(dprivate
network&3EHEL TLVBType C, DOPPM, HVDC:&f(c XU,
Emc B2 HESmENZ2ERTED,

BN EEZRNSREN TV D HIEHINTBEIRPPMDIZ S | #&iitem
EPPMBIOHVIA &I - TN OBNEHFEZHEI I
&IC, FESRINEHZIRHURINERSR0. (TSOD
Connection Offer processlc &> TEEGHHIKTEN 2. )

Reactive power capability (F#EfFERICBVWTEASIN., FE
ST =TI OEINEHZ—X (&, &= CDReactive
power capability(CE&N 3.

HIEES BN ZIERRI THRE -HHECRNSTIRHI BT,

HEHROPTEE L. HEEENERIISNTWS, FEBENZ
ERRUTORVMRTRICHBWVT, FEBHEERAM > ISDEMNE %
FEURIFNERSR,

HARTEERRZL

RN CER

HEEHTRT

HR A CRR

WREH CRR

RN CER

HEEHTRT

BEDBE ENREOIHDEINE S
1Hl GEAREERR, PCSONZRHIEHIE(C
&%) OHEERFERUL TSN D
B OHEHEEFE(CBIL TEUEESK(E
AN



2. FRMNEEE N ) 3
(3) RIGHSEENDRBIAR. BA(RRENPCRICERIIMBL)EDIBE 100 C/D01>/OF
RFGHSEZENADERAN : Type C/D power park modules EE(PPM) AT SR

RfG Reactive power capability below
maximum capacity for PPM
21.3.c
RE iR &M THR
TANIE RN CER
M RN TER
ALY HEEMTHER
197 PIKEERARBECOMMNENEEENZRE
TN HEENTHER
BAREDIEE BARTEEKRRBL
BHILBRREE HERR

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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2. BRMEAE

(3) RIGHSEREAOEMIAR. BA(ERENPCRIERINEA) L OIBE 39
\ = | AN . . “
RFGIMSZEADERRIAN : offshore power park modules s L EEREL S
Voltage stability requirements Reactive power capability at maximum
(Voltage Range) capacity for offshore PPM
25.1-3 25.5
Z[E 275kV HEENTRIR
0.9 pu—1.10 pu (Unlimited)
400kV
0.9 pu—1.05 pu (Unlimited)
400kV
1.05 pu— 1.10 pu (15min.)
7SR — _
RAwW 110kV —300kV HEENTRIR

1.118 pu—1.15 pu (30min.)
above 300kV
1.05 pu— 1.1 pu (30min.)

ALY 110kV —300kV —
1.118 pu—1.15 pu (60min.)
300kV —400kV
1.05 pu— 1.1 pu (60min.)

157 — —

FY—1 (DK1)110kV —300kV —
1.118 pu—1.15 pu (60min.)
(DK1)300kV —400kV
1.05 pu— 1.1 pu (60min.)
(DK2)above 300kV
1.05 pu— 1.1 pu (60min.)

BAREDIEE BHARTEF LRBEZIRICULERIZL HARTEF LEBEZGRICULERRZL

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN

0CCT0



2. BRMEAE

(3) RFGIMSZFENOERINIL. BAR(RREBIPGRIFERFIME ) LDIHE

RFGHS&ENDRERIASL

HEEHN

%ﬁﬂ;@gﬂﬁgﬁﬁﬂﬂﬁ

40



RfFGHSEZEADEMRRR #EERN
(14.3, 16.3 fault-ride-through capability)

%5[E SPGM (Type B) #E  SPGM (Type C, D (<110kV))

Voltage (pu) NOT TO SCALE Voitage (pu)

NOT TO SCALE
1.0 10
0.8 0.9
(Urec2) | {Urec2) !
i i
! |
07 i 07 !
{Uclear) i ! (Uclear) t |
{Urect) ] ! {Ureci) ! 1
i ] ' |
R m— i ! E g
1 1
(Uret) ! 0 ! ! !
Il } i 1l 3
1 i | 0.10 |
| i & }
. ' | (Uret) : !
o Il I} % } % % % ’ g ]I B : l: : ¥ I : : : : i :
0 044 043 15 Time (s) o 0.14 0.45 15 .
" T
(tclear) (trec2) {trec3) (tclear) (trec2) (trec3) Sl
(trect) (trect)
—
#[E PPM (Type B, C, D(<110kV))
Voltage (pu)
NOT TO SCALE
1.0
0.3
0.85 . !
{Urec2) ! '
| i
Il i
L
: i
d i
i :
i i
i i
Il i
0.10 ! 1
e . ! ! |
ear) | ' 1
{Urect) ! ) | 5
0 ——t —— 4
o 0.14 22 180 ;
(tclear) (trec3) Time (s}
(trect)
EHIE E S

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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RFGHSZENDERIRR HEENR
(14.3, 16.3 fault-ride-through capability)

%E SPGM (Type D (=110kV))

Voltage (pu)
NOT TO SCALE
10
09, el
(Urec2)
05 |______
{Urect)
025 |---==-
(Uclear)
0 b —
(Uret) 0 0.14 0.25 0.45 15 Time (s)
(tclear)  (trect) {trec2) {trec3)
——
#E PPM (Type D (=110kV))
Voltage (pu)
NOT TO SCALE
1.0
0.9
0.
(Urec2}
o 0. 1|4 / !
(U“iir::)r) 0 (iclear) (trze‘.z;;, 180 Time (s)
{Urect) (trect)

BHLEREEHEMRN

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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RfFGHSZEANDEMIAR HEER
(14.3, 16.3 fault-ride-through capability)

745K SPGM (Type B, C, D (<110kV))
100% o

U/p i ! @ ----------- S — T
U
| QB = -
60% | T3 ——— Reduced FRT capability
g
| -
40% 4
20% ? -~ UVtriparea
0%@}&7‘— : 3

) 0.5 1 1.5 2 t/sec 3
—e—PPM - UV trip area = Upper Limit

= Lower Limit -+~ Existing Capability
—== Proposed Capability

745K PPM (Type B, C, D (<110kV))

100% &9
'
U/p.u. ; - /ﬂ’
\ e
oo%— -:55;?‘
: et
40% | T
) X Swe
! _-=7_-"" Reduced FRT capabilit
zox® - -
o=t 2. }7’:& VArip area '
0 0.5 1 1.5 2 t/sec 3
—a—PPM - UV trip area = Upper Limit

» - Lower Limit -4~ Existing Capability

- =~ Proposed Capability

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN

(U/p.u.)

Voltage

43

745K SPGM (Type D (2110kV))

100% ++

80% 0.450, 90%

60%

0.450, 50%
40% 0.150, 50%

20%

(U/p.u.)

Voltage

0.150, 0%

0%
0.000 1.000 2.000

0.500 1.500

Time (seconds)

745K PPM (Type D (2110kV))

100% w4
2.900, 85% ol

80%
60%
40%
20% 1 0.150,0%,.

0% @--o="
0.000

0.500 1.000 1.500 2.500 3.000

Time (seconds)

2.000
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RFGHIS&EHEADERIRR HEER

(14.3, 16.3 fault-ride-through capability)

RAY SPGM (Type D (110kV))

Uniap U Upper FRT limit curve
1,3 T
1‘2 1 E [ " L
11 41 i
104170 Lower FRT limit curve for three-phase faults (Type 1)
098+
— T 7/
00+ / I A
07 41 - \ \
06 4+ Lower FRT limit curve for  10M® pester ine nates
two-phase faults (Type 1)
05 4+
04 1|
03 141
02+
014+
i Il Il L L 1 AL 1 AL |
ol T N T T T T T 7. T T T
/ \ 05 10 15 20 25 3.0 5.0 60,0 tins
015 022

Lyap = TS value of the present voltage at the network connection point

R4Y PPM (Type D (110kV))
UnaplUp

Upper FRT limit curve
1.3 L

/L i

7 7’

12 4
11 -::
104 o
0941
071!

ot el

Lowes FRT limit curve for three-phase faults (Type 2)

wkl g

01!

1 ] i il il Il /A il JL
7/

L

04T E %FRT limit curve for two-phase faults (Type 2)

T T T T T T T/ T
\ o5 10 15 20 25 3,0 50
015 022

E 7 Unap = r-m.s. value of the present voltage at the network connection point

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN

T
60,0 tins

44

'l'lm.h r'lls!
1.3 4
1.2 4

I

RAY SPGM (Type D (220kV, 400kV))

upper FRT limit curve for { - 220 kV

/

11

1.0 4

T
=

0.9
0,8
07
0.6
0,5
04
03

0.2
0,1 o

T

=t

lower FRT limit curve for three-phase shart circuits

wpper FRT limit curve for (7, = 400 kY

lower FRT limlt curve accarding to ability and candition
[datted line)
for two-phase short circuits

F=)
iy
R

RAY

PPM (Type D (220kV, 400kV))

Uhang Vet

19 ——|
12 4

1.1 +
1.0 1
09+
0.8 -
0,7 4!
06 1|
0.5 4
04 +
034

nz2 -+

0.1 --5/
1 I I I I | L A R AR B

upper FRT limit curve far i, = 220 KV
/. /i

ower FRT limit curve fior three-phase short circuits

upper FRT limit curve for Ly = 400 kV
accondng to abdity and condition
(dortted lire}
%glim 1t curve for
// two-phase shon circuits




RfFGHSZEADEMHRR HEER
(14.3, 16.3 fault-ride-through capability)

Z/X4> SPGM (Type B, C, D (<110kV))

ZRA> SPGM (Type D (=110kV))

Punto de comienzo

/ Punto de comienzo
U/p.u. de la perturbacion Up.u. / de la perturbacion
1

T e

0,85 0,85,
........ 0.7
0,7
0,25

0,05

0 - 3 0

0 015 G5 15 tfeeg

0 0,150,27 0,5 1,5 t/seg

Z<_{> PPM (Type B, C, D (<110kV))

ZRA> PPM (Type D (>110kV))

/ Punto de comienzo U/p.u Punto de comienzo
U/pu. ‘/ de |a perturbacidn ' ‘/ de la perturbacidn
S S 1.
H 0,85
T I o : T
0 02 15 tseR 0 015 15 tseg
BHILERE SRR

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
0CCT0
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RfFGHSZEADEMHRR HEER
(14.3, 16.3 fault-ride-through capability)

457 SPGM (Type C)

Ulpul
1,00 Disconnection
i not permitted
Urary =82

o

Uclear=Urec1 0,70

0,30 - . )
i Disconnection
possible
Urer 0,05

T T

I=) Loy =

& 2 ES t[s)
Tclear = Trecl = Treck Trecd

A5V7 - asymmetrical faults

Ulpu]

SPGM (Type D)

1,00
e =SB ;
. i

Disconnection
not permitted

Disconnection
possible

46

457 SPGM (Type D) - symmetrical faults

U [pu],
1,00+
] Disconnection
085 seonnec
Urec2 not permitted
0,704
Urecl 0,50
1 Disconnection
Uckar 0 05 N
i possible
0,154
0,054
Uret T T LI l‘ T N
_0 'Q o -
b1 G 3 g g tls]
telear trect trec2 trec3

trec3

2.0's (Vn<150 kV)
2.8's (150 kV <Vn< 220 kV)

4.0 s (Vn> 220 kV)

/

Uret=Uciear=Ureci —

telear = trect = trec2 trecs

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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RfFGHSEZENADREIAR HEER
(18.2(b) reactive power capability at maximum capacity)

®[E SPGM (Type C, D)

Connection Point Voltage

(p-u)
105 oo
095 |cmmmeacmeaas
-0.92 0.92 Power Factor
Consumption (lead) Production (lag)
BHLBAEE AR

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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745K SPGM (Type C, D)

Vo Fixed Outer Envelope
[ — 4 ———— ,
1,050
| 1
Loon | ' Voltage Range '
k QP Range "
950 ' '
l |
900 | —————————— J
“ ' . Q/Puiax
7152 R  SPGM (Type C, D) /{GX—4—
Connection
Parameter Umin | Umax | Qmin/Pmax | Qmax/Pmax
(lead) (lag)
Proposal 0.9 [1.118 -0.5 0.52
Connection
Voltage gy
Parameter Umin Umax | Qmin/Pmax | Qmax/Pmax
(lead) (lag)
Proposal 0.9 | 1.05 -0.5 0.52
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RfFGHSZRENDEMIAN HEER
(18.2(b) reactive power capability at maximum capacity)

RAY PGM (Type D (110kV)) RAY SPGM (Type D (220kV))

Cosg
0925 095 0,975 1 0,875 0,85 0925 08
f i
- T " - y ; ' : T 260
L 130 ) ! ! H : ; \ i [
S LA I pup—— { ! .
DT MY i e o e e B RS R S S S S A pinky R ol e i SRR ' : R
: T 15 | I I R, (5 o _.‘_—_N.-.—,' .o
1] 1 | I { ! i 1
i | ¢ | 240
+ = ) = { L
~
i . Bl S : ! : H
1 us { - = Opti |
Mirdmum reguirement | R = ! Option 1 ] : |
e Qiption 1 T | ~ { - - |
ption i . 4 ~4i Option 2 | . S
— Option 2 . 1 = = Option 3 I y
) . ~ { ~ on |
= Option 3 ol i ~ 1 !
-+ 105 ! g % ~ ] I 210
103 kY - Tt N 1
1 - o & S < \ I |
' 1 i S M ey, g L 1
] N o
e e e e e e D Sl P H oyt R | SRS
! 160
.. |
: 1 |= Loaul Ll L : L l 1 : L : I ::: 1 =| il ol :
as,, o4 03 02 01 0,0 0,1 - 03 0,4 05 } } } } 4 } } 180
Py irst underexcited averexcited 0,50 0,40 0,30 0,20 0,10 0,00 -010 -020 -030 -040  -050
under-excited over-excited Q/ Ryuum
“
A\
RAY SPGM (Type D (380kV))
coap
0926 085 0,975 ‘} 0,975 0,95 0925 08
i i i ! : i i {450
| 1 ] : 1 1 ] 1
o I i N v
- - - ;
1 ] ] -t . - H L ! Ik ik
1 1 1 ! il - """-»..__ 1 i 1
| 1 1 : ".-!---'-u.——,--l 420
| 1 1 [ | |
-~ L 1| 410
| -1 ! ) | | )
1 ""...,‘ [ = = Qption 1 1 ) I 400
1
| s ety ! - = Ciption 2 | | I 200
-
beos * < |- -0pton3 ! -
I S LT~ : ! I I ar
bl IS -
! T e I I 1
p I S T
[}
I‘ 340
L a0
I
0,50 0,40 0,30 0,20 0,40 0,00 =0,10 =020 =0,30 =040 =050
IE under-excited over-excited 01 Py

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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RfFGHSEZENADREIAR HEER
(18.2(b) reactive power capability at maximum capacity)

AR1>  SPGM (Type C) - Pmax<15MW AR1>  SPGM (Type C) - Pmax>15MW
V/p.u.
=0 Zonas en las que
V/p.u. se permite la
respuesta lenta
1,05 1,05
1,00-
1,00
0,95 |
E 0,90
-0,3 0,0 0,3 0,3 0,0 0,3
Consumo (retraso) Produccién (adelanto) Consumo (retraso) Produccién (adelanto)
BHILERE SRR

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
0CCT0



RFGHS&EEADERIRR HEER

(18.2(b) reactive power capability at maximum capacity)

4457 SPGM (Type D)

V/ Vnom

%/%%/%//m’ 1’-1 -------------------- ,08

L

L

7
44/////// -

<

nnnnnnnnnnnnnnnnnnnnnnnnn

oy %////g/z%%%////?% :: Q/Prax
T

F>¥—% SPGM (Type C)

50

F—————— — — — ———— — — — = — —

—_——— e e e e e e e e

i I i 1 i 1

1 I 1 i 1 i
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RfFGHSZENDEMIRN HERER
(20.2(b) providing fast fault current)

%[E PPM (Type B, C, D)

Grid Entry Point o Reactive Current (1)
User System En tryP int Voitage (pu)

(pu) 4 NOT TO
NOTTOSCALE Acceptable envelope of Reactive Current Injection above SCALE
11 shaded area.
1.0
09
Iz is a function of the retained voltage from Figure ECC.6.3.16(a) whu:h
Is not required to exceed 1.0pu
5Y
- ' Forbidden
s ; ' bo:: n;i";,":;e«:":‘;um 0.65x Alg - Operating
I B B , » not prevent a lyi e T e Area
! 7% more reactive curren ishouid unsh S
% s Blocking
/ Permitted
-0.312 0 0312 10 Reactive Curent (Is) (pu) T 0 20 60 ' 120 140 Tane (ms)
Fault
Clearance

e

0CCT0



RfFGHSEZEANDERRN &R
(20.2(b) providing fast fault current)

—_

7>X—% DK1 PPM (Type B)

BS %
80 %=

70 %

G0 %~

50 % -

30 % |

20 %~

10%

Yt s S S S
0% 10% 20% 30% 40% 50% 60%W 0% B0% S0 100'?:““"

BHLBAEE#H RS

Organization for Cross-regional Coordination of

0CCT0

Transmission Operators, JAPAN

F>X—% DK2 PPM (Type B)

52

0% -

5%
BO 3=

0% 20%

30% 40% S50%

60% 70%

BD %

, >
90% 100%
Iafly



RFGHS&EEADERIRR HEER

(21.3(b) Reactive power capability at maximum capacity for PPM)

[E PPM (Type C, D)

Grid Entry Point Voltage or
User System Entry Point
Interface Point Voltage

(p.u)

14

1.05

1.0 0.225

0.95

0.9 ¢
0875 |[---scemomonean- e e
i

-0.95 1 0.95 Power Factor
Consumption (lead) Production (lag)

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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745K PPM (Type D (110, 220kV))

110kV and 220kV Connection Voltage

53

1.15 -
e I *
Lo 1032, 1.12 T 033,112}
3 : s
& 105 E . i
o 1.00 : i !
o ! i
" v :
= 095 : 4 |
2 ! 033, 090 0.33,0.90 |
0.90 . <+
0.85 | : . . : [ : :
-0.4 0.3 -0.2 0.1 0 0.1 0.2 0.3 0.4
Consumption (lead) <-- Q/Pmax --> Production (lag)
715K PPM (Type D (400kV))
400kV Connection Voltage
115 T
_ 110 +
3
g 105 ¥ *
= i -0.33,1.05 0.33,1.05 i
% 1.00 i : |
£ 095 : L |
2 } -0.33,0.90 0.33,0.90 |
0.90 . -
0.85 | : : : : : : |
-0.4 -0.3 -0.2 -1 0 o1 0.2 0.3 0.4

Consumption (lead) <— Qf/Pmax —> Production [lag)
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RFGHSZENDEBIRR HEEN
(21.3(b) Reactive power capability at maximum capacity for PPM)

R4Y PPM (Type D (220kV)) R4Y PPM (Type D (380kV))

cosg COE
0822 0947 0965 1 0,007 0,990 0950 0925 0,802 0922 0847 0965 1 0,997 0,930 D.QI-‘&UI 0,825 0.9|02
1 1 1 1 1 ] !
i : : t ; L - : T 260 T i 1 I i T H T 450
| ' | | 1 ' ' 1 ' ‘ 1 i I ] i | I 1 it
| ' ' | -_— -_— - . 1 b ! 4
283K jr = T N — el - : " ] ~ ! ! T __“;" -~ ]! ' : )
t 1 - _-‘_‘_-‘_ = 1 250 1 I i i e I 1! " iy in kY
1 | I | 246 KV - - 2iem™ =l = vind 1 bl -
: | i i o 1 1 1 | bl it Handl
! | . ! , [ i 1 Y VT 420
' IS i T i o U : i SRR l L
| = = Option 1 = = Qption 1 | + 410
I | I , ! ! ! | ! ! : . | I |
| [ I : — = Option 2 1 [ e [ | | i = = Option2 | \ | T 400
1
| [ | { ~ =~ Option 3 1 | 1 - i | : — = Option3 | l ' | 1 a0
= v ! 1 1 11220 | i ' | i
‘\~‘§‘\\ s | l."'q.l_:"-l:-.__ ! I I 1 EE
[~ b, S o ] ] | ol e T [
R = | i 4 210 ' R T . [ I 1} 370
by g - -."' — 'r:: - | i 1
b R o S M 3 | [ | e e - - 360
B e | S ! ! I 200 L, el N ! 1 350
B T N I | : 1R
925KV — — = = - - —— - - S— SRR S SR S-S — L 340
{ i s s 190 : 0984 0968 0950
' 0984 0968 0950 ' i - 330
J [
} + } 4 } 4 } } + t 180 } } ! } 320
0,50 0,40 0,30 0,20 0,10 0,00 =010 -0,20 -0,30 -0.40 -0,50 0,50 0,40 0,30 0,20 0,10 0,00 =0,10 =0,20 =0,30 =040 =050
under-excited over-excited Q1 Py put under-gxcited over-axcited O Py

BHLEREEEHEME
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RfFGHSZENDEMIAN HEER
(21.3(b) Reactive power capability at maximum capacity for PPM)

457 PPM (Type C) -BENOFESE 457 PPM (Type C) - KIGHFEE

Eolico V/ Vaom Fotovoltaico V/ Veom

1,1 1,1

B IL A0 E B HEE RS

Organization for Cross-regional Coordination of
Transmission Operators,JAPAN

0CCTO



RfFGHSZRENDERMIAN HEER
(21.3(b) Reactive power capability at maximum capacity for PPM)

A1~ PPM (Type D)

* 1,10 en el caso de tensiones en el punto de conexion
desde 110 hasta 300 kV.

**1,0875 en el caso de tensiones en el punto de conexion
mayores de 300 y hasta 400 kV.

=

h
V (pu)

1,10

P

1,05

10

0,95

0,9

>

-03
Consumo (retraso)

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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>

03 Q/Paa
Produccién (adelanto)

ToX—Y

PPM (Type C)

56

U +4% |

T ;

Ro——+— Ue4% : ;

: Uc 5% 4

I : :

I : :

' . . . H

I U -10% . :

' " . I H :

|- 3 1 3 3

I | : :

I (. :

= it ki Sl i e i

08 -04 | -02 oo 02 2 08
QPn=-033 QPn=033
PF=005 PF=005



RFGHSZENDERIRN fHEER
(21.3(c) reactive power capability below maximum capacity for PPM)

Z[E PPM (Type C, D) 745K PPM (Type D)
Power !
) 10 oo ' Registered A MW B
i APy T T T T — T
(Pmax)
05 boom
B 3 ' E - 12% of Regi d
* ! i § | gapagiltzfterg_"gg / / :_D _____
i &I : E E F E
Consumpﬁon-c('::d) -0-1'20;05 i 0':)5 Pfo’:?:“:t"o“ (lag) arma 0.33 0.33 Q/Fmax
BHILERE SRR
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RfFGHSZRENDERMIAN HEER
(21.3(c) reactive power capability below maximum capacity for PPM)

R4y PGM (Type D (110kV)) R4y PPM (Type D (220, 380kV))

OIPy inst underexcited basie overexcited under-excited permissible over-excited O /P,

o/ st
range range
0,5 04 03 0,2 01 0,0 -0,1 -0,2 -0,3 -04 -0,5 0,50 0,40 0,30 0,20 0,10 \N 0,00 -0,10 -0,20 -0,30 -0,40 0,50
t t t + - t t t 0,0
_@— -0,1
/ \; : 02 | 10,2
-03
0,4 1 T +-04
Minimum requirement
Option 1 -0,5
—— Option 2 Minimum requirement according to
= Option 3 -06 == Option 1 T-06
0,7 == Option 2
e Option 3
0,8 -0,8
‘ -0,9
‘ Proidi
-1 ~-1,0
Prvom [ Poinst
in the passive sign convention system in the passive sign convention system

BHLEREEEHEME
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RFGHSZRENDERIAN fEER
(21.3(c) reactive power capability below maximum capacity for PPM)

A1 PPM (Type D) F>X—% PPM (Type D)
PIPn o
P/p.u.
1.0
1
Jos
Jose
404
T o \ /
0,1
401 Q/Pmax
e e MRS LR s et — 0,3 0,15 -0,05 005 015 03
- - - - | Q/Pn
" OQ‘fp":.ogg R Q,p"',ojgd e Consumo (retraso) Produccién (adelanto)
PF =095 PF = 0.95

BHLEREEEHEME
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RFGHSZENDEBIRR HEEN
(25.5 Reactive power capability at maximum capacity for offshore PPM)

=+ » \
RK[E offshore PPM R1Y offshore PPM (150, 220kV)
Offshore Connection Point
Voltage (p.u)_ Uk &
1.1 245 167
1.05
1.0 0.225 233 159 .
0.95 .| we Option a
0.9
0.875
210 143
198 135 ! I
ms¢=éﬂm
0.98 . 0.98 Power Factor } i I } ] } J »
041 033 0228 014 0,0 0,14 0,228 0,33 041 QP (Network)
Consumption (lead) Production (lag)
0,925 0,95 0975 099 1,0 0,99 0975 095 0,925 cos ¢ (Network)
under-excited over-excited

BHLEREEEHEME

Organization for Cross-regional Coordination of
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RFGHSZENDERIRNR fHiBER
(14.5(d) Information exchange)

Date: 5.10.2018

ToN=7 (1/2)

Please note that if you want o provide ancillary services (e g. FCR, RR, FRR)
from a facllity, this may require more signals than those listed balow and

there may be / from balance parties, etc.
B2: facilities between 1 MW and 3 MW “fou should into the rules and ragy ,
|
Tosserptin = P

of connection

(Grid cannection switch / switch gear status in the facility's point

Indicates whether the facilty is electrically
connected to the public electricity supgly grid. The
value must reflect the actual status, not anly the
expected setting.

Signal relates to the facility's grid cannection
switches.

State estimation of the electricity system,
Including short-circult power

750 Slgnal is required in arder to perform a cormect state assessment of the electricity system, Including calculating the facility's contribution ta shart]
circult power in the system

030 Signal Is required In order to check whether a facllity is cannected or nat. In addition, switch status is used for state assessment, Including short-
circult calculations.

Generator circuit-breaker/switch gear status in the generator
[point of connection (the grid enterprise decides whether to
request the signal for B2-systems)

Indicates whether the individual generator is
electrically connected to the public electricity supply
grid The value must reflect the actual status, not
anly the expected setting

[The TS0 does not require this signal from individual
generators and connecting radials under 10 MW.

State estimation of the electricity system,
including short-crcult power

750 Signal is required in arder to perform a correct state assessment of the electricity system, including calculating the facility’s contributians to
short-circuit power in the system.

tive power kW — measured in the point of connection

Measurement of active power. Net pawer supplied
in the POC.

State assessment of the electricity system

150 Signal is reguired in arder to perform a correct state assessment of the electricity system and check whether dynamic stability limits in the
esectricity systam are observed.

D50: Measurement is required and used to perform state of load in

grid.

Scheduled active power (shows the present set paint)

[Transfer of scheduled active power.
This is an RFG requirement

Requirement is made in RFG article 15(2)(g){i).

Possible active power control properties

[Absolute value of the facility's active power
properties in relation to its nominal properties.

TS0: KCEL must know 2 facility's real-time active power properties in relation to its neminal properties.

Possible reactive power contral properties

(Absolute value of the facility's reactive power
properties in relation to its nominal properties.

TSO: KCEL must know 2 faclity's rezl-time reactive power properties in relation to its nominal properties.

Active power control - absalute constraint

[Activation of temporary reduction of the maximum
permitted active power generation of the facility

Electricity grid protection (e g. in case of faults or
rerouting in the grid)

750: Signal Is required in order ta ensure that the dynamic stability thresholds of the electricity system can be complied with in all operating
situations, including normal operation, alert state and emergency state as well as system restoration.

[Active power limits may owe to, for example. thermal constraints in circuit breakers, transfarmers, lines, etc.

D50: Signal Is required in order to be able ta canstrain active power in with aused by faults ar
rids, so that the thermal limitations in the grids are nat exceeded.

in the

tive power control - required maximum active power

et pint for tem porary reduction of the maximum
permitted active power generation of the facility

Electricity grid protection (e.g. in case of faults or
rerauting In the grid)

150 Signal Is required in arder to ensure that the dynamic stability thresholds of the electricity system can be complied with in all operating
situations, including normal operation, alert state and emergency state as well as system restoration.

[ctive power limits may owe to, for example. thermal constraints In circuit breakers, transfarmers, lines, etc

D50: Signal Is required in order to be able to constrain active power in connection with o aused by faults or
[grids, so that the thermal limitations in the grids are not exceeded.

in the

[active power control - current measured in the point of
[connection

Measurement of RMS current.

State assessment of the electricity systam

750 Signal is required in order to operate the electricity system in a way that ensures that the dynamic stability threshalds of the electricity system
are complied with in all operating situations, including normal operation, alert state and emergency state as well s system restoration.

D80: Measurement ks required In order to manage the distribution grids and assess the thermal capacity of components in the grids in case of
rercuting and in normal operation. Current measurements are also used to perform state assessments..

Reactive power control - MVAr measured in the point of
connection

Measurement of reactive power.

State assessment of the electricity systam

[750: Signal Is required in arder to measure whether the dynamic stability thresholds of the electricity system are complied with in all operating
situations, including normal operation, alert state and emergency state as well as system restoration.
DS0: Measurement is required In order to check that the requisite reactive power is actually supplied. In addition, the measurement is used for state

750: Signal is required in arder ta aperate the electricity system in a way that ensures that the dynamic stabillty thresholds of the electricity system

connection

Reactive power control - activated/deactivated 2 control are complied with in all operating situations, including normal operation, alert state and emergency state as well as system restoration.

D50: Signal is required to be able to activate or deactivate Q control.

TS0 Signal Is required In order to operate the slectricity system in a way that ensures that the dynamic stability threshaolds of the electricity system
[Reactive power control - requisite MVAr in the paint of <ot point v controd are complied with In all operating situations, including normal operation, alert state and emergency state as well as system restoration,

D30 Signal s required In order to regulate reactive power as grid enterprises are obligated to comply with a requirement far the exchange of reactive
power between the distribution and transmission grids. In additian, & alse helps ta ensure the stability of the distribution grids

[power factor contral - cos (phi) measured in the point of
[connaction

Measurement of Cos (phi]. Deviations between the
st point and miay ocour

[when the set paint is changed.

750 Signal Is required in arder to operate the electricity system in a way that ensures that the dynamic stabillty threshalds of the electricity system
are complizd with in all operating situations, including normal operation, alert state and emergency state as well as system restoration.
D30: Measurement is required In arder ta check whether power factor cantrol works carrectly (this may be a calculated value).

cantral -

Power Factor contral

T50: Signal is required in arder to operate the electricity system in a way that ensures that the dynamic stability thresholds of the electricity system
are complied with in all aperating situations, including normal operation, alert state and emergency state as well as system restaration.

Ds0: Signal Is required in order to activate or deactivate power factor control.

B8 JJIAJHYIE = TE TR (X
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RIGDSEEADEIRSR HEAH B
(14.5(d) Information exchange) TN (2/2)

750: Signal is required in arder ta aperate the electricity system in a way that ensures that the dynamic stabillty threshalds of the electricity system
[Power factar contral - required cas [phi] in the paint of Power Factor control lare complied with in all operating situations, including narmal operation, alert state and emergency state as well as system restoration.
connection ower e DSO: Signal is required in order to control a facility's reactive power. Control Is primarily used to offset the facllity's impact on the grid - for example
[voltage impact in the paint of connection or reactive power losses originating from the facility.

[750: Signal Is required in arder to measure whether the dynamic stability thresholds of the electrcity system are complied with in all operating
Isituations, including normal operation, alert state and emergency state as well as system restoration.

DSO: Measurement is required n order to check whether the facility ls energlsad and to ensure voltage stability in the distribution grids. In addition,
the ment will be used to perform state and voltage control

Voitage measured in the point of connection Measurement of RMS voltage State assessment of the electricity system

1750 Signal is required in arder to run the valtage control function in a way that ensures that the dynamic stability thresholds of the electricity system
voitage control - activated/deactivated voltage contral lare complied with in all operating situations, including normal operation, alert state and emergency state as well as system restoration.
DSO: Signal Is required to be able to activate or deactivate voltage contral.

750: Slgnal is required in arder ta run the valtage cantral function In a way that ensures that the dynamic stabilty thresholds of the electricity system
bracs far voltage contral Voltage control Reactive pawer cantral are complied with In all operating situations, including normal aperatian, alert state and emergency state as well as system restaration,
D50: Shgnal Is required in order to ensure that voltage remains within the narmal voltage range and to maintain voltage stability.

1T50: Signal is required in arder to operate the electricity system in a way that ensures that the dynamic stability thresholds of the electricity system
voltage contral lare complied with in all operating situations, including normal operation, alert state and emergency state as well as system restoration.
DSO: Signal Is required in order to ensure that voltage remains within the normal voltage range and to maintain voltage stability.

[set point to be delivered via the production

[Required valtage in the voltage reference point lelegragh.

Reduces active power at high wind speeds in

manner sa that o youtsges |Downward regulation function designed to  |TSO: Signal is required in arder o operate the electricity system in  way that ensures that the dynamic stability threshalds of the electricity system
Wind power: Activation/deactivation of the downward
o e i lof active power happen when wind speeds exceed |create a controlled downward regulation at high [are complied with in ail operating situations, including normal operation, alert state and emergency state as well as system rastoration at high wind
regulation function for aciive power at high wind speeds lthe wind power facllity's cut-out wind speed wind speeds speeds.
|constraint.

1T$0: Signal is required in arder to activare/deactivate the function designed to ensure that the dynamic stability thresholds of the electricity system
| Activation/deactivation of system protection |can be complied with in difficult operating situations, including alert state and emergency state as well as system restoration.

function 'The reasan for a momentary limitation of active power may be that the system operator is trying to aveid system failure by preventing overioad of
circult breakers, transformers, lines, etc.

System protection

ITSO: Signal is required in arder to ensure, Stepwise, that the dynamic stability threshalds of the electricity system can be complied with in difficult
|operating situations, including alert state and emergency state as well as system restoration.

'The reasan for a momentary limitation of active power may be that the system operator is trying to aveid system failure by preventing overioad of
circult breakers, transformers, lines, etc.

System protection Sats steps for system protection function

Option to shut down facility to ensure personal | TS0: Signal is required in order to ensure that the dynamic stability thresholds of the electricity system are complied with in all operating situations,

Fosces faclty %o shut dow {Um may vary and facility safary including normal aperation, alert state and emergency state as well 25 system restoration.

stop signal

rding to facilty catego
[pecording to facility category). (Activation/! of stop signal) DSO: The signal must be avallable in arder to shut down a facllity In cannection with Faults or maintenance (RFG re
Opticn to prevent reconnection of faclity to | TS0: SignalIs required in arder to ensure that the dynamic stability thresholds of the electricity system are campliad with in all operating situations,
Hoiding signal Prevents {re-Jcannection of the facll ensure persanal and facllity safety incluing normal operation, alert state and emargency state as well a5 system restoration.

{Activation/deactivation of reconnection] D50: The signal must be avalable in arder to stop a facility from autamatically cannecting to the grid.

BHLEREEEHEME
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RFGHSZENDERIRNR fHiBER
(14.5(d) Information exchange)
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BHLEREEEHEME
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0CCT0

Transmission Operators, JAPAN

14.5(d) Information exchange
=E Type B.C.D TSULDRERVERORE [HHEHHEE FHEHHEE BE
S RABHERET DT - - -
Ly IS PR RIAT L  W——— FEROENES (B EERORIE (B - BRRELH
SOMWHZ®D e : EEEOENEN UE) TEEOENE A E) BRAREN
ARAY  [HHOMNEOTORORER. | BRERSEELIVEEERO |BRERAEELIVEETEOR - ) P LA LOBAREES
EERGICERINTLNBR TR = AEHEN®E) HEHE) 1REZRITOHAFREENE
i e |- - = P - o i - T LOBAREES
1 HEMWHZSOMWELT O S E# |iEirs i E BRERAEELIVEEDES |BRERSEELIIVRNES BE RGO EAREAR
MW ) B BREACRESNADEN - - - -
TEBE-REORR
EEROBRIE
—— OVRULS/ SR/ \— IR E [EEH = REDENES TESE = REIORHED - _ TEBSyTOLE
MV/ SR/ S— DRI EEROENEN EBROEANEN EEEIH 1 HEEE 400KV,
10MVALLE)
FEKIKEL, R Ok N ER)
FEBEREIOER
_ 2o e | EEE REOE TS TES = REORHED BE _ EEROBRIE
BHRE OVRULS/ SAN—DRIFIE |oo s> 088 EEHORHEN BEBEO-HOORERE TERSVIOLE
AARUEE
TEEZREOER
157 —_ oyt |EEB S REDEHEN TEBZREORHED BE _ EEROBRE
ABAET OVRULS SAN—DRIFEE |0 e B 1 EBHOEANES BEREOLHOREEE TEBSyTONE
&
-, -, EEROBRIE
s xSy | EEBRBOENES EESE = REIORHEN BE _ : LR
BRI OVRULS/SAN—DRAFEIE |y miur i@ EBHOENE N BEAEO-OOREEE EERSIOME
EERED — o7 —
BEIRLE—
REBOLFAL—AORE
5 . R R R R CNCAVEIELIZL AL N—T/\Y
BENEROEMER FEE ./ SURPLBRE, /SR E
SRE. AUETERE
Type A - - -
Type B - - -
. ANEN EABNRGE BRGSO NE
Type B(551MWELE) e o e | E ki EATA PRI NERBORE | REEEAOTE
il et ERSATORENENRRE  |ERSh TS HE
- e N RHERROBE
Fug—4 . _ N o | ENEAREE REEEAONE  |] B
Type C RRBERORVTRE | EDBNTEEENBANNE |y 35 5 tesmik hESEORE EHLFHDRIE BERERE  |RAREOESHEEREORE
RRMRRAOCVLSORE | HNBABKE BRENTLAENARBE  |[ERShToHhE |BEHENL—TH
ANEA (BB AR BEEEATERSATVSEE
BHES
s o [FPENTED A sEEaonE  [RRERAORE
RHERADRAVTFRE | AHE N ENBHEGE RIEZIER D)) BHHHEORE I gt g5
Type D FETRIEEADCV-LSORIE [HHENHIIE N T PrmORE & |[REREIEL—Tw BERERE |ANREORLUNRBREORE
AHENBAE ERSN TN BRDENHEE BERE A TERSNTLSEE
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2. BXMERE
(4) EN50549-1(-2):2019 “Requirements for the connection of generators above 64
16 A per phase - Part 1 (2): Connection to the LV(MV) distribution system”

EN50549-1, 2 (REIMR) S&HEAE 1/17

4.4 Normal operating range

EN50549-1 (LV: U,=1kV)

EN50549-2 (MV: 1kV <

U,=36kV)

RfGEZ=5k1A

4.4.2 Operating frequency range

13.1(a)

RERMEIL. BHEARA > FTOREHAA9HzN S551HZDERH I H 56 (X,

MEL TEERT DL,
BLREBMNATHZ H52HZDEFEIZH D HE L. RiE
(LEERE T 52 &,

)y THEESTHET

TYT7ICE-TI, Ff=, BEHETONSLIMIRHTIE, FYBLL

EE MR CRIRBERDERLH YT D,

Time period for operation | Time period for operation
Frequency Range Minimum requirement stringent requirement
470 Hz-47,5Hz not required 20s
47,5 Hz-48,5Hz 30 min2 90 min
48,5 Hz-49,0 Hz 30 mina 90 min @
49,0 Hz- 51,0 Hz Unlimited Unlimited
51,0Hz-51,5Hz 30 min @ 90 min
51,5Hz-52,0Hz not required 15 min

2 Respecting the legal framework, it is possible that longer time periods are required by the

responsible party in some synchronous areas.

EICAU

0CCT0
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2.
(4) EN50549-1(-2):2019 “Requirements for the connection of generators above

0CCT0

RRMEEE

65

16 A per phase - Part 1 (2): Connection to the LV(MV) distribution system”

EN50549-1, 2 (&EhMR) E&HASE 2/17
4.4 Normal operating range

EN50549-1 (LV: U,=1kV)

EN50549-2 (MV: 1kV <
U, <36kV)

RfGE%=H5k1A

4.4.3 Minimal requirement for active power delivery at underfrequency

13.3, 13.4,
13.5

c FIRBETICHESADEND

ETEE, 49.5HZREDEE  Frequency [H] '[

[2HWT, 10%/HzUUTICHIZ 2238 48 485 8 45 0,
DT &, .
© ELIHLLEHLEDHLN -
éb{‘ 49Hz*ﬁ®§ﬁ':}5b\ ..................................................................................... 10% §
T. 2%HzETETHI &, 3
...................................................................................... 15%, E
g

..................................................................................... 20%

Requirement

Most stringent

EICEL

4.4.4 Continuous operating voltage rage

o REBHREIE. BHERA Y FTOEENEREEDS5%H 5110% D EHIZ H
LA, #EL TEERT S &,

o LEREHFEZEBZSGEIE. EEDTA FRIL—EH (453, 454) IZHES
_ &

- FEEHEI, FHRA O NTOBEN
EARBEDI0%NS5110%DEEHC
HIHE. ML CEERI DL,

- EICEU

BHLEREEEHEME
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2. BXMERE
(4) EN50549-1(-2):2019 “Requirements for the connection of generators above 66
16 A per phase - Part 1 (2): Connection to the LV(MV) distribution system”

EN50549-1, 2 (&EhR) REEHEAST 3/17
4.5 Immunity to disturbances

EN50549-1 (LV: U, =1kV) EN50549-2 (MV: 1kV <U,=36kV) RFGE%=HKIE
4.5.2 Rate of change of frequency (ROCOF) immunity 13.1(b)

 HEHRMEIL. ERIZEHONI-ROCOFEREFZ-IX |AECREL
FREYLEVVEEICENT, BizE#EdT o &,

« ARIZESHSNT-ROCOFMNLEMESIX. FDTRIE
. EREAFRERMIL2Hz/s. FREARKERHEIT1IHz/s &
T35,

s BIBESZETO/NESLHEBIRFHETIE. &YELROCOF
NERELEHYED,

BHLEREEEHEME
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2. BRMRE
(4) EN50549-1(-2):2019 “Requirements for the connection of generators above
16 A per phase - Part 1 (2): Connection to the LV(MV) distribution system”

67

EN50549-1, 2 (REAMR) EHANE 4/17
4.5 Immunity to disturbances

EN50549-1 (LV: U,=1kV)
4.5.3 Under-voltage ride through (UVRT)

EN50549-2 (MV: 1kV <U,=36kV)

RfGE%=H5kIR

14.3

- FERFT. HEHERS D FTOEENTRITRTERE
BiRE UBWMEEE, #i L TREICERT 52 &,

4.5.3.2 FRAFEERE

p U lpu]

EICAEU

4.5.3.2 FFEHAR B {E

Ulpul
1,2
1 o1 12
. 01)
(150,85 3085 1 i
0 = e com , (000
i = 0 = [
- ! T B
06 s 08 =7
04 -~ ' Pt
; s 04 u
02019) - -
02 gt 02 T
ol 200 — F00s) ‘ . . . ‘ — 0 ‘0;0‘35}‘—‘4’55/1’5@ : : : . —_—
0 0,5 1 15 2 25 3 3,5 Time[s] 0 0,5 1 15 2 25 3 U480 Time[s]
default requirement e default requirement
— — most stringent

= = most stringent

4.5.3.3 RIEIRTERE 45.3.3 EHARES

—— default requirement
— — most stringent

—— default requirement
— — most stringent

Ulpu]
Ulp.u]
12
12
©1) 1 [13)] i
! P (15085) ., %0
0.8 = 08 - sy
. . 01507 T
06 DT 0707 0,6 i 0250 5‘ 0.0
' ; ©0250.7) o y 0D
0.4 \ Aap- o
o3 o503 003101503
0.2 froeeenq 02 g
©0,05— — lo250,05) o 00,05 — 1025005 m
0 0.5 1 15 2 25 3 35  Time[s] 0 0,5 1 15 2 25 3 180  Time [s]
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2. BRMGEE

(4) EN50549-1(-2):2019 “Requirements for the connection of generators above
16 A per phase - Part 1 (2): Connection to the LV(MV) distribution system”

EN50549-1, 2 (ZEEhk) E&HRE 5/17

4.5 Immunity to disturbances

EN50549-1 (LV: U, =1kV)

68

EN50549-2 (MV: 1kV <U,=36kV) RfFGZHKIA

4.5.4 Over-voltage ride through (OVRT)

BEIL. BiEL TRRICHEKIT D&,

Ulp.u]

r'Y
0.0- 175
(0,0,1,25) (0,1,1,25) (504201

< RERBE. A D FTOBENTRISTRY EEHEEI VEL

f)l'}
{0,1:1.20) (5.04.15] T/

L
o BOOLIO)

0 05 45 50 55

—— default requirement

60,0

Sd,S T'ime [s]

EICEU

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN

0CCT0



2.

(4) EN50549-1(-2):2019 “Requirements for the connection of generators above
16 A per phase - Part 1 (2): Connection to the LV(MV) distribution system”

RRMEEE

EN50549-1, 2 (GREMR) SHANE 6/17

4.6 Active response to frequency deviation

EN50549-1 (LV: U,=1kV)

4.6.1 Power response to overfrequency

- RERREE. BERBERRICEVT, 2RLURAICENENREZRIET S

Z &, FD#HDstep response time* (X, 30MURNET BT &,
XEHEEZRIE L., REEOHFBFRELZENICILILOHTEET 5F TOEMHE

c REE—FICHIEEML. BREASUEBA5E. BULKHBIZRS

FT. REENZPMEIYELC LGN &,

Rate limited power increase after

EICAEU

13.2

69

EN50549-2 (MV: 1kV<U,=36kV) [ Hi€E7=E2r]

©

0CCT0

4 deactivation of response

= :

% 100% Pyf—

= Pre=Pm

'!2,- f,=50,2Hz

o s=h%

= faop=deactivated

:

o ’ =

v B )

3 o Pv : BREIOELS GERHAFERR)

o (EIEAFEERIEOEHZ S, Pmax : FEA&H
77)
50,2 50,5 51,0 51,5 520
Frequency [Hz]
Parameter Range Default setting

Threshold frequency f; 50,2 Hz to 52 Hz 50,2 Hz
Deactivation threshold 50,0 Hzto f4 Deactivated
fstop
Deactivation time tstop 0to 800 s 30s
Droop 2%to12 % 5%
Intentional delay Osto2s 0s

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN



2. BXMERE
(4) EN50549-1(-2):2019 “Requirements for the connection of generators above /70
16 A per phase - Part 1 (2): Connection to the LV(MV) distribution system”

EN50549-1, 2 (EKEMR) RE&HARE 7/17
4.6 Active response to frequency deviation

EN50549-1 (LV: U,=1kV) EN50549-2 (MV: 1kV<U,=36kV) [ic=7=EJL]
4.6.2 Power response to underfrequency 13.2

- EEMRUVUZTOMEERHEE. BEBETHICENEALEEZT S L, | ELCEAU

- REXREIEL. BEFETRHICEWLNT, 2BRURNICESEAICELRHIRT S
Z &, FDHDstep response time* (X, 30MLUNET BT &,
XEHEEZRIBE L. REEOHFBFTREHFENICIXILOH TEET 5F TORMH

 BHMEHHAIL. DroopTEOH bN-FEHEEZTH KLY,

s FARBETESWNCEL>TIEH, EFEMNEIZOXRERRET. KEE—F
[TV BZLEELHYESD.

— BIRENLICENRERS EARE D D20% TIRBHOZELOH -

r
B0% Py
Frel=pmar %
fi=49,8Hz @
$=5% : | T
o I
2 t
Threshold f1 :49.8Hz to 0% Pas. &
46.0Hz -
Droop :2% to 12%
generating mode
47.5 48,0 48,5 49,0 5 498 | charging mode;
applicable zg
=
-20% Prmax :|E
Frequency [Hz .
quency [Hz] N
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2.

(4) EN50549-1(-2):2019 “Requirements for the connection of generators above

R

=

/1

16 A per phase - Part 1 (2): Connection to the LV(MV) distribution system”

EN50549-1, 2 (ZREMR) SHAE 8/17

4.7 Power response to voltage changes

EN50549-1 (LV: U,=1kV)

EN50549-2 (MV: 1kV <U,=36kV)

RfGEZ=H5kIR

4.7.2 Voltage support by reactive power

17.2, 20.2(a)

o MBUERRTIREL BIRMER (4.4.2) RUEEEH
(4.4.4) I2EVWT, ZERFEOENEANLTRHICTY
BEREmET &,

I Requirement

[EZ3 Design freedom area

c Further requirement
in some countries

H#H H%0.90~
Eh $130.90
9
0,484 Pp +0,484 Pp "
Absorption of reactive energy Provision of reactive energy
(under-excited) (over-excited)

« BUEAPDICHITHENBEAHNERLEITRIDEEY,

U/Un
A Due to the rated current limit, the active
power in this area can be smaller than Pp
110 (I=Imsx=constant)
Area is limited by the curve:
105 QP = Y{{UU,0,95-1)
0,484 0,484 S" Po

Limit of minimum
requirement with
active factor =0,9 — e Limit of minimum
= requirement with
. active factor = 0,9

Absorption of reactive energy f
(under-excited)

Provision of reactive energy
(over-excited)

HAHOEER ] RE B EREER (4.4.2) NUEEEH
(4.4.4) BV, REFBOEDNEN I TRICTRIER

Zialcd L,

I Default requirement

aa4 Sfringent Requirement

EZZ] Design freedom area

Further requirement
= in some countries

0,2 Pg.
0.1Pp.

Q/Pp

L 1
033 0,484
Provision of reactive energy
(over-excited)

1 1

-0.484 -0,33

Absorption of reactive energy
(under-excited)

BEMEAPDICHE T HENBAHNERITRIOEE Y,

Ulle Due to the rated cument limit, the active
A power in this area can be smaller than P
10 {I=l=constant)
> Area is limited by the curve:
QP = V{(UNU,/0,9/0,95)-1)
L [0
Q/P,
033 033 2 D
B8
0,90 s
Absorption of reactive energy Provision of reactive energy

(under-excited) (over-excited)

@

0CCT0
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2. BRMGEE

(4) EN50549-1(-2):2019 “Requirements for the connection of generators above

EN50549-1, 2 (ZEER)

72

16 A per phase - Part 1 (2): Connection to the LV(MV) distribution system”

AT 9/17

4.7 Power response to voltage changes

EN50549-1 (LV: U,=1kV)

EN50549-2 (MV: 1kV <U,=36kV)

4.7.2.3 Control modes

HREHZEE. 472217 TEHERNT. Q setpoint
mode] . TQ(U)J . TCos ¢ setpointmodel . [Cos
o(P)] DAEEDOFIEHE— FTEHETEDLLOICTSH
L, BB, LEICIDDE—RFDAEESED &,
Q setpoint mode] KU Cos ¢ setpoint mode] TIX,
HERBICHT HEREMBEICHK T, BUENRUAHE
(cos @) EENETNFIHT 5,
BEICET HFIEE—FTHS TQU)I (F. EEDE
HELTENENHZHHISIE—FTHY . TRIZT
TR/ME. RKE. 3DDERZHREAREICTSH &,
BHICET HFEHE— R THS Cos(P)l &, BN
BAOEHELT, HE (cose) ZHlHTEIE—FT
HY. TRHIZRIT&/ME. RKIE. 3DDERZTHRER
REICT BT &,

Control

set point

Max value
overexcited

Control input
signal

Max value

RERMWIE. 4722107 EHERNT. [Q setpoint
mode] . TQU)I . _TQ(P)I . TlCos ¢ setpoint
model . [Cos @(P)] MDSIEEDF|MHE— K TEE T
EBHLEDICTTHIE, BB, 1EIZIDDE—FDOHE
(R car R

I'Q setpoint mode] KU lCos ¢ setpoint mode] TI&,
HEZBICHNT HEREMELIF4.12ICR T =iEHIHE
HBIZHE-T, BHBEARUVAE (cos @) FENENH
#H9 %,

BEICET HHIEE—FTHS TQU)I (F. EEDE
HELTENENZHIHIS2E—FTHY. THRITR
ITHR/ME. ZKXE. 3DDEREHRTEAREICT S &,
BHICET HFIEHE—FTHS_QP)] B lCos
e(P)] 1. AMENOBEKLE LT, EHEARUVAE
(cos @) ZXZNENHHTSE—FTHY. TRIZTE
ITHR/ME. ZXIE. 3DDEREHRTEAREICT S &,

M(FAECEC

RfGE% IR

17.2, 20.2(a)

>

0CCT0

BHLBEEEHEMR

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN



(4) EN50549-1(-2):2019 “Requirements for the connection of generators above

RRMEEE

/3

16 A per phase - Part 1 (2): Connection to the LV(MV) distribution system”

EN50549-1, 2 (ZRENR) S&HAE 10/17

4.7 Power response to voltage changes

EN50549-1 (LV: U,=1kV)

EN50549-2 (MV: 1kV <U,=36kV)

RfGEZ=H5kIR

4.7.3 Voltage related active power reduction

« REXRMEE. BEEREICK SBINERET H=0HIZ,

BELFICIECTHEMBAZRDLTE L, 2L,
BAOHENIBEZELSELGWNI L, T, TOR

DEREL, 3B3%/skYBESTEHI &,

EICEU

4.7.4 Short circuit current requirements on generating plants

20.2(b),(c)

4.7.4.2 FEHAFKBRIE

 BMMGEDERNRREREZEEOHIFICLELIIEN
MEINST=H. —HEHIZ, FHE & voltage stepshy
[ZHLT, LV@EE%%%E!:?&%%?‘%%%EQ%I:J:%)?Ti
EHYHR— MEERINEGL,

¢ UVRTUASI3)MNERASINZGZEF. R#EIZa /1 —
A—TEGTIREREIEL. BEHLEREEEZ®REL
=B, ERZEBRDIONLTIZEHALESERZ L,

. BRERXEHBEIE. & EE&J:T:@'HJIE*%@ZO'VlOO%’Cf
T4 FIE50%E L, BEEAIXEHDI00~130%T
T4 Hd:lZO%):'d’é

4.7.4.3 I EHRHE

s BMMLBENERLRMREZEEDOHFICEELIEN
HEIND-H. —H&HMIZ. B Lvoltage stepsh
tﬁurswwm%%ﬁt%ﬁiéﬁﬁﬂﬁt;é%
EHR—MIEREINEL,

4.7.4.2 ERIAA R BRI
® %ﬁ( 5&75\%55 L/—C B, :tb\ %E’]l- e/
FEFLI-BE., 4.720ERIZMA T,
HEZEIL. ﬁbnﬂ’m IMEREERX
RS> TRt 52 &,

« 45L47421DERIZMA T, RE e
BiElX. BEMNEHRIEEEZ &5 L1 ]
BlZ. BRETEHBDI0%LLTIZED
SEBHIE,

HMEXEHHEE. TEEEXAIZDONT.,
EHD20~100%TT 7 4L FI50%E T B,

4.7.4.3 EHREHE

- REARER L. B & voltage stepsBFIZH LT,
BEYR— FZERARMICIRET 52 &,

0CCT0
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(4) EN50549-1(-2):2019 “Requirements for the connection of generators above

RRMEEE

/74

16 A per phase - Part 1 (2): Connection to the LV(MV) distribution system”

EN50549-1, 2 (REMR) EHAET 11/17
4.9 Interface protection

EN50549-1 (LV: U,=1kV)

EN50549-2 (MV: 1kV <U,=36kV)

RfGE% IR

4.9.1 General 14.5(a),(b)
s AVE—TJ 1 —RAREKX BEEMNSIETRCTRER | £EICEL
% - BRERMOMES, EMEBEZZMIET 5ETIT
SDTH-T. RERENBOEFRICKY RERIFEZE
EIILE-Y., EERMTOERICK HREXMOKIE
ZEET BH-HITITIDTIEAEL,
4.9.2 Voltage transformer 14.5(a),(b)
(FREZL) o —HERYC, 128 -J1-RRE(CARVASNZIEE . TAIB
BIDEDERNCT B, 22U Z2IRERDEEER T, 1%
A—J1—ARECEYICHIAIDHZEEL.
- FBE. BEGRH. ERRENCEHTIREROLAREHDN,
DSODEKIAESE,
4.9.3 Requirements on voltage and frequency protection 14.5(a),(b)
4.9.3.1 General 4.9.3.1 General
- REOFEENR. RIETH. BRBOFAAL0.05Hz, |ECEC
BEEDEHANERD+1%, )ty FEREIMNS0MSLLT &
T5&E, Enlz, RE L—DERBEZEET S
=12, BEREEEBREED2%RE. BIKEIT0.2HzR
mC. Uty FREEEIT S L (L. 0&FL
BWNZE)

0CCT0

BHLEREEEHEME
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2. BXMEAE
(4) EN50549-1(-2):2019 “Requirements for the connection of generators above

16 A per phase - Part 1 (2): Connection to the LV(MV) distribution system”

EN50549-1, 2 (ZREIR) EH&HAET 12/17

4.9 Interface protection

EN50549-1 (LV: U,=1kV)

EN50549-2 (MV: 1kV <U,=36kV)

4.9.3 Requirements on voltage and frequency protectio

n

4.9.3.2 Undervoltage protection [27]
o RT—U1[27<]
B . EHREED20~100%
B/ERFRE : 0.1~100s
s RT—U2[27<<]
RRE : EHREED20~100%
BERFRA : 0.1~5s

4.9.3.3 Overvoltage protection [59]
o RT—U1[59>]
BE : EHREED100~120%
BERFRE : 0.1~100s
o RAT—D2[59>>]
BifiE - EREED100~130%
ENERER] : 0.1~5s

4.9.3.4 Overvoltage 10 min. mean protection

- BfE : 100~115%

4.9.3.5 Underfrequency protection [81<]
s RT—U1[81<]

BRME : 47.0~50.0Hz

Eh4ERFR : 0.1~100s
o RAT—2[81<<]

BAE : 47.0~50.0Hz

EN{ERERE - 0.1~5s

4.9.3.2 Undervoltage protection [27]
EIZRELC

4.9.3.3 Overvoltage protection [59]
EIZRELC

4.9.3.4 Overvoltage 10 min. mean protection

EIZRELC
4.9.3.5 Underfrequency protection [81<]
EICELC

RfGEZ=H5kIR

14.5(a),(b)

= & £l

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN




2. BXMERE
(4) EN50549-1(-2):2019 “Requirements for the connection of generators above 76
16 A per phase - Part 1 (2): Connection to the LV(MV) distribution system”

EN50549-1, 2 (GEEhR) E&HANE 13/17

4.9 Interface protection

EN50549-1 (LV: U, =1kV)

EN50549-2 (MV: 1kV <U,=36kV)

RfGEZ=5kIR

4.9.3 Requirements on voltage and frequency protection 14.5(a),(b)
4.9.3.6 Overfrequency protection [81>] 4.9.3.6 Overfrequency protection [81>]
s RAT—T1[81>] EICRU
Bf{E : 50.0~52.0Hz
EN{ERER] : 0.1~100s
s RT—2[81>>]
BR{E : 50.0~52.0Hz
EN{EMER] : 0.1~5s
(SLE) 4.9.3.7 Positive sequence undervoltage protection [27D]
- B{E : 20~100%
Bh{ERFRE : 0.2~100s
4.9.3.8 Negative sequence overvoltage protection [47]
- [fE : 1~100%
Bh{ERFRE] : 0.2~100s
4.9.3.9 Zero sequence overvoltage protection [S9N]
- [fE : 1~100%
Bh{ERFRE] : 0.2~100s
4.9.4 Means to detect island situation 14.5(a),(b)
. BHMEBInZRHT S, REMARICINA T, M
A=, ROCOF tripping. Switch to narrow frequency
band. Vector shift, Transfer tripZ® /% ZDSOA K
OTHEL, F=FEL. 45DEREFBELEWN &,

0CCT0

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN



2. BRMGEE

(4) EN50549-1(-2):2019 “Requirements for the connection of generators above

0CCT0

/77

16 A per phase - Part 1 (2): Connection to the LV(MV) distribution system”

EN50549-1, 2 (RER)

SHAT 14/17

4.10 Connection and starting to generate electrical power

EN50549-1 (LV: U,=1kV)

EN50549-2 (MV: 1kV <U,=36kV)

RfGEZ=H5kIR

4.10.2 Automatic reconnection after tripping 13.7,14.4
« FPUYTRICEERT IEO. BRH. BE. BAR |LCRAC (RE—IPELD)

FO&EEET I+ FEITEOESY T, DSODIETE

PAEWNEREFTI4ILNEFERT 5,

Parameter Range Default setting Parameter Range Default setting

Lower frequency 47,0Hz — 50,0Hz 49,9Hz Lower frequency 47, 0Hz - 50,0Hz 49 5Hz

Upper frequency 50,0Hz — 52,0Hz 50,2Hz Upper frequency 50,0Hz - 52,0Hz 50,2Hz

Lower voltage 50% — 100%Un 85 % Un Lower voltage 90 % — 100 %U. 90 % Ue

Upper voltage 100% — 120% Un 110 % Un Upper voltage 100 % — 120 % Us 110 % Ue

Observation time 10s — 6008 60s Observation time 10s — 600s 60s

Active power increase gradient | 6% — 3000%/min 10%/min Active power increase gradient | 6 % — 3000 %/min 10 %/min
4.10.3 Starting to generate electrical power 13.7,14.4
s BEFICRHEGILEIXERRT AED. BAE#. |ZICRALC (RIE—HELDH)

BE. RAREOHBEE T I4IL MEITRDEEY T,

DSONIEEMNEWMEEIET 74 FZ2FERAT S,

Parameter Range Default setting Parameter Range Default setting

Lower frequency 47, 0Hz — 50, 0Hz 49 5Hz Lower frequency 47,0Hz — 50,0Hz 49,5Hz

Upper frequency 50,0Hz — 52,0Hz 50,1Hz Upper frequency 50,0Hz — 52,0Hz 50,1Hz

Lower voltage 50% — 100% Un 85 % Un Lower voltage 50 % — 100 %Uc 90 % Uc

Upper voltage 100% — 120% Un 110 % Un Upper voltage 100 % — 120 % Uc 110 % Uc

Observation time 10s — 600s 60s Observation time 10s — 600s 60s

Active power increase gradient | 6% — 3000%/min disabled Active power increase gradient | 6 % — 3000 %/min disabled
4.10.4 Synchronization 13.7,14.4
- RERGFZEEZRMICRAHASESHEE. £2BBTIT |ECEC

2T &,

BHLEREEEHEME

Organization for Cross-regional Coordination of

Transmission Operators, JAPAN
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RRMEEE

(4) EN50549-1(-2):2019 “Requirements for the connection of generators above /8

16 A per phase - Part 1 (2): Connection to the LV(MV) distribution system”

EN50549-1, 2 (GEEhR) HZ&HAE 15/17

4.11 Ceasing and reduction of active power on set point

EN50549-1 (LV: U,=1kV)

EN50549-2 (MV: 1kV <U,=36kV)

RfGE%=H5kIR

4.11.1 Ceasing active power 13.6
« RAHAN0BKWLLEDFEBR X, HEFESHLAIC |ECEC
EHBENOHAZEFLESELS OO YA E—
J1—Rze&KETH &,
« DSOIZEREINI-BZEIX. ERBEICHIET S L,
4.11.2 Reduction of active power on set point 14.2(a)
« A4 TBOHKENXEIL. DSOIZK YERTHESEZIT |ECEC

ETRIEF T, BMEANERPTEDEIITTH &,
+ TRIEDHAZEE., ERHADKRKIONIETITI &
« REBERKEE. REHATREZTTORIEEZ. 0.33
~0.66% Pn/sDEHETITI &,

0CCT0

BHLEREEEHEME
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RRMEEE

(4) EN50549-1(-2):2019 “Requirements for the connection of generators above 79
16 A per phase - Part 1 (2): Connection to the LV(MV) distribution system”

0CCT0

EN50549-1, 2 (&EhM) EHAS 16/17
4.12 Remote information exchange

EN50549-1 (LV: U,=1kV)

EN50549-2 (MV: 1kV <U,=36kV)

RfGEZ=H5kIR

4.12 Remote information exchange

4.2(b)

- DSOLEBREDHETES oN-BIEL Y XKEVLHEH

HhEHTHHEHRMHIEL. DSOE-IFTSOMa Y FO—
WA —ICKBERETAREICTHEEEHIT, BRIND
HETEHONT-HEEICEAT 5/ 5 A —2 B FEEDZ
EE1T52 &,

o IFEHDIZZ(L. DSOELTSON., R ERADEEILIZMA

T, HE-RBELTEIETHBELTITHONS,

+ DSOIZ & %iERER & B/ N5 A —FREL. BHED

SERHRUBEEBOBEOYFISAS B L,

« DSOFELIFTSONaY bO—/ILEVZ—ERERXRER

D@EETO FaLlF, BINDBRATRIGIZENST B &
NERIND,

EICEU

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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RRMEEE

(4) EN50549-1(-2):2019 “Requirements for the connection of generators above 80

16 A per phase - Part 1 (2): Connection to the LV(MV) distribution system”

EN50549-1, 2 (ZEEk) E&HAE 17/17

4.13 Requirements regarding single fault tolerance of interface protection system and

interface switch

EN50549-1 (LV: U,=1kV) EN50549-2 (MV: 1kV <U,=36kV)

RfGEZ=RIR

4.13 Requirements regarding single fault tolerance of interface protection system and interface switch

« 1DDEWEN, BHOTEMHEDREZSIERIS (FRERZL)
BWKDIITTEH L, HEOEZENERGHEIF, #
BOERMNSI SR TEROBEEZRICAND &,

- RERNLYHEINGEEIE. BAO®EEZRRL, &
BRI L TEERGEEMEINT LS L.

0CCT0

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN



3. BRMNEAET T 81
(1) RIGEALEADTUTEMLDEERTLH(1/14)

RfG HA (REPGREERMIMENFE)

Ef S B4 BE/HEER
ROCOFi#4% SRR RN E AL (51 — {BU. FRTEHO—DEU TR
EigEZE biCxidd0  (13.1.b) 2Hz/sec ) IMRELTER (ARBEMHRL) BEEERETR+2Hz/sec.T
JCANE ST Eg e 18 T R T S DAEFRYZBHIEITIEK(ED
=
LFSM-O (Limited 50.2Hz(H) A _EDERER - BL. BHFEEE (RS
Frequency FREREERBGAERHIET GEEEGFRL) EER) (OVTROEHHD.
Sensitive Mode- HHZERUDE, [ RREREN LR UEIEEZ
st B - Over) BRI IBTNN GBS, F
g’éﬁg%bﬂ% (13.2) BRROENEHTERCECT
XX RIEType- BENINHEITECE, BH, A
A/B/C/DINRT ERK(F 2 ~ 5 %DEFHI TIETE
93MBLL, AREE(L0.2HZ X
T&d3. ]
Constant output at  BEIREINZELLTERES BEIREGREEDR  fF=ERTS100MWEL ED
its target active Nz cERINE HoBkEE (B GT-GTCCICOWT. HAET
power value B5RV. {BULFSM-O/U, K TBALEHEEE BhLEHRED B ez B KL TLS,
regardless of FSMICHESIIERR (3BT T ZOMOETRICDVTIERSHTL
BELREZbICTFLR  changes in 3.) AN AN
V\ESTE S DA frequency
(13.3)
XX R Type-
A/B/C/DIART
B I8 B0 3 B e S A AT

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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RRINEE FED

(1) RIGEMHADRTEMALOIEE

JEIREUR T BF(CH LT
uq: ¥ C géﬁ_k H:Iljj D
R

77 Il

EEEINESES

22

Maximum active
power reduction at
underfrequency
(13.4) (13.5)

XX HR(ELType-
A/B/C/DIART

Remote switch
ON/OFF

(13.6)

X ITSR(EType-A/B

Auto connection&&f4
(13.7)
XXFHR(TType-A/B/C

'Eﬁﬂiiﬁﬂﬂﬁ'é‘#ﬁﬂﬂﬁ

Organization for Cross-region
T ansmissiol Op 1 JAPAN
0CCT0

ERFEDH(2/14)

RfG

NE

EIREUR T [CISU TR
IMET I 4F1EL. TDSE
FRmESE) ZBAHEC
gé(.to

EPBIRIFHEEE. IEREX T
THSSBLAICH D ZELE
BT,

B AKEEZR DIBE0
HARZIEETD
AR DEIREREEH LA
ARF5ERE

-BENIL— b EBR

HAR (REPGRHE

22

AR ER R EE DT
HOHEE (£
R TR LERERE

(AEZEMARL)

(BAEEMARL)

32

REMEE)

R/ fER

BSEERIS100MWELED
GT-GTCCIIDWTIH BV
T49.0HzEFTEHEDZIETUR
WCEIDEKRHD, ZDDEIR
([CDVTIESRHTULRL,



. BRNEHAET £ 83
(1) RFGEMHEAARDFUTEMACOMERTLD(3/14)

RfG HAR (REPCRIERZMEMNE)
22 NE 22 R/ HER

Active power AT FRIEIOUE- MESES T FEH D OHDH] o KEEHRECDOWVTI(E.
reduction BIENTERL, o SIEL— I HNE
(14.2) FEN3HACHNT,
X IFSR(IEType-B BEHEEZED
PCS(H 1B EE
FEPCS)DFREN'E
?%1;16)‘51’1‘&\50
P o RHLERFAMTEAC
) TR BUIT, (E - BT 4
RS EEZRDOKRIZS.
BEHFEECDVTIE.
[SRDIIGUTHRELH
POINFHINTE2HLEE
ZHIBICENKRDS
ncTuw, rerzlizka
HEE (FPREL TLVR
Lo

Z4IEH

ﬁﬁmiﬁﬂﬂﬁg‘#ﬁﬂﬂﬁ
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0CCT0



3. BRMNEAET T
(1) RIGEALHADRITRALOHERTLD(4/14)

Z4IEH

FFEEROBE

S

(eI

JE R ER 4l

22

Reconnection after an
incidental
disconnection due to
network disturbance
(14.4)
XXF5R(FType-B/C/D

Information
Exchange

(14.5.d)

XX 5R(EType-B/C/D

Active power
controllability and
control range
(15.2.a)

BHLEREEEHEME

Organization for Cross-regional Coordination of

Transmission Operators, JAPAN

0CCT0
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NE

(a) BHAESEOBILHIEFD
FZMHITSONETRT B,

(b) BEBILY=REDHEIC
(FSBRIICTSODEEEN W E

> FEEFmE AT LARL—
A—FIBTSOIEESNLIE
Rz UTIVIA LFIITERA
BY(CIBR3IRT B,

> JATIERIERTSOLEE
LT, EEsimlc k3 1EHR
NEZHEEID (75X
M)

TSONSDIERICHES THSIER
EZ I DIEEEEFT O, 3%
ESNHEDICEEFEOE IR
EI I CICEIBRF[ETSON
HIET D,

34

HA (FREPGRUERMEBIE)

22

(EEMAR
L)

EABAAH

JERREREREED
e DHEEE

R/ fER

BFEEREEOELTE. R—
N=EZARUFTUA-IDHER
FRULTWE, Fles ECDOVTE
FLXA-AHEEERL TV, &
X RBEIRICOVWTIEEIBEDD.
IR (X, 18R FERT 2RO R BAIR
f8, SEMSOBMEND. ELH
BN, WEPETEFTOBERES
FNTULRL,

NAT RN\ A AN AR E %
(FFEEXR. H73=>100MW)(CxT
UT. LFCHIfHIOBEEEE LT FEED
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3. BRMNEAET T
(1) RIGEALBEADITUTEMEDEERTLH(5/14)

Z4IEH

[RRER R T s
DEZEL

JE R ER 4
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AREZEILDIE
HOBHARE
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22

LFSM-U (Limited
Frequency Sensitive
Mode-Under)
(15.2.¢)

XX 5R(EType-C/D

FSM (Frequency
Sensitive Mode)
(15.2.d)

XX 5R(EType-C/D

Monitoring of
frequency response
(15.2.9)

X X5k (EType-C/D
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36

Z4IEH

22

Robustness against

IAVENES frequency and voltage
(BxhEHH S variation
) (15.4.b)
XX 5R(EType-C/D
Capability to take part
O\ N in island operation
(745> 1r&EER)  (155.b)
XX 5R(EType-C/D
Quick re-
synchronization
(15.5.c)
X X5 (EType-C/D
O N
(ERHAFERT)
BHILEHEE #HE MRS
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(i) SMEPEIRRINS 1553 L L2
BE(CHBERT 155, (EROL
FEERARREN SPAANEIREER &
EINEAZRRTEDL,

(iii) fFHEEEIRNIMERMESNTO
IR COPT B IERR (CFBATU COF
BRftft CEHE . FTPIEEMUESRD
RS ] (L BB IR E DRI B 4S
H2ZRBUTTSOLHEL TRHD
Z&o

HA (REPGRHERIMEBIE)

25

(AEZEMARL)
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(1) RIGEMEHADEITEALONBESFTLH(7/14)

87

ZIEH
EtE

Installation of

devices for system

operation and
wnEREbE+1T devices for system

security

(15.6.d)
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(1) RFGEMHEAARDIBUTEMACOIERELD(8/14)

RfG HAR (REPCRIERZMEMNE)
22 NE 22 R/ HER

Z4IEH

Simulation > REMBAIBEAEFSATLAR — =
Models L—4—FETSODER(TIEU (GAEHEMHRL)
(15.6.c) T REEY1- I OBEREL)
X1 5R(3Type-C/D CRBRF 23— EF %
RT3,

c ERIRRESZ1L—23>
B> ZaL—323>
- BRLEESZ1L—23>
> IBEINEEF VAL TFOI> TS
A7 AT AMDFERICIT U TR

Szab—2a ETI SEEN TV L= R T B,

Compliance simulations for

synchronous power-

generating modules(Article
51~53)

» Compliance simulations for
power park modules
(Article 54~56)

» Compliance simulations for
offshore power park
modules (Article 57)
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(1) RFGEMHEAARDBUTEMACOMERZLD(9/14)

N{€ HA (REPGRHERILMEE)
22 NE 22 MR/ HER

EHIEH

Rage of change of active  HAHZ{EL—b (LT, FFL— (BHZEEIR) ROFEEFREGTFEE
power N) OLERR. FRROBECHIOTIE. R)COWVT, 5 fEnER
(15.6.e) BIRFEORMVIFEZE BT D, AZEEEE. FEMRR
X XF5RIEType-C/D B=2D10%LUTFETBC
EIDERHD,

HBAZEEL—b

(BUREGHAEEREE) EUREGARMEELLTD
LFCHERE(C(E T EEDLIIC
EIFL-bDOTFRRZIEEL
TWd,

-GT-GTCC: 5%/min.
“ZDIFMNTS : 1%/min.

Voltage range FETEDETEEAERRATHRSI = -

e e (16.2) eI E LI s T G T (ZEEMARL)
EHBEEREA R Type-D
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EHIEH
B

Post fault active power

recovery
(17.3)
XX SRIZEHAFEED
Type-B/C/D
OJ/CR N4
(gt HiE
)
Supplementary
BEELZEIL reactive power
(EENH (18.2.9)
i) XAERISEHAFEED
Type-B/C/D
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fault active power recovery®
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(1) RFGEMHEAARDBUTEMALDMERTLD(11/14)

RfG HA (EEPGRIFERRIMES)
Z4I1aH
E2M44% S E44 BE/HEER
Reactive power capability at #ESNEHOMIGEEHEEH BEZHNEKR  EEOBETHEOHOD
maximum active power H—7J(U-P/Qmax)(ETSO DROREF EEBHHIE GEARE
BEZEC(EER)  (18.2.b) MEET 3. BRE(CLD) DBEREEE
BHHIGEEN) X RIGFEHAFEED Ty pe- RUTLBH, EEHOD
B/C/D FlfENEEE (CRIL TEUBE
RIS,
Reactive power capability mEYEHMEHKEDEfmE EEEHNER EBEOEEIEREORDD
BETEL(EY (20.2.a) TSONEKTES, NROIRKF EEBHHIE GERE
e Aﬁ{::jj) X ZRIEPPMEEDType-B 85, PCSO I ERFIFHZE(C
(ET;PM%%&) £3) OHLREFESRLTL
ZH. FENE S DHIFHEE
F(CRAL CHUBEE K (S
(A
Fast fault current injection (b) =R (3EERE) - -
O/CR M4 (20.2.b,c) BEROMHRICEAT2EK, GAEEHRL)
(BPEETVEA) XIRIEPPMFAE (c) =ERENfE (Bi48,—48
(PPMHEE) HE) EIROMIEICEETS
E3K,
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ZIEH

22

Post-Fault active

O M
(Eﬁégﬁﬁﬁg power recovery
Py | SOUREPPMREE
- Type-B/C/D
Synthetic inertia
£3 A1\ capability
?%LXME%%) (2 2200)
X ITRIIPPMFEE
Type-C/D
E Supplementary
?ﬁ%éﬂ; reactive power
s ED) (21.3.2)
Type-C/D
Reactive power
e capability at
(E;}%Eﬂ;;?ﬁ maximum active
e power
(PPMzem) L3P
X XTRIEIPPMFEE
Type-C/D
BHLERE S AT
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a) PPMHCIEEBHZHE NI 254 (BER]
5. FAERR., B4ELH) (OVWTTSONE
EID.

b) Post-Fault active power recovery#
BEDAEARICDOVWTERFE(CT B¢,

SHUB 2 FEE I DHEEEDEMRICOLTTSO
(FEKTED,

FEHNSIXBINE COHEIENEN
HIa93IE,

B DHFGRE
(LTSONHETET 3.

&3 H—J (U-P/Qmax)
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HA (REPGRHERMENE)

22 BE/HER

(BEEMARL)
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(1) RIGEMHFCHADHRITEMFLOMEERFLSH(13/14)

RfG HA (GREPCRIERIMEMFE)
22 NE 22 BE/HER

ZIEH

Reactive power EONE S HIE, BEBIE. SEREIEIOREEEC — —
wINE control mode E93EK, (BREEMHRL)
il (21.3.d)
(PPM¥EE) X HITZRIFPPMFEE
Type-C/D
Prioritising active FRTENMERICEEBNZEBILI IS FHED - -
or reactive power  H'150ms&DENTZRSAL, (AEEMHRL)

BEZEMN contribution
(PPMEE)  (21.3.e)
X RIFPPMFAE
Type-C/D

Power oscillation AOESTHEEEED EfRER (TSONEKL - =
damping control IeZa) (AEEMHL)

(21.3.f)

X RIFPPMFE

Type-C/D

BELZTEE
(PPM¥*E)
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(1) RFGEMHEAARDBUTEMEDIERTLD(14/14)

RfG HA (REPGRHERMENE)
22 NE 22 BE/HER

ZIEH

e i e Voltage range IEHR BB R — —
EKEEJ:TZEE (251’2’3) (EZ%gﬁ:@b)
(3£.EPPM) XXFERITIF_EPPM
e Voltage stability HMIEETEA(20.2.b,¢) LERNE S HIH - =
E‘?EKIE'& requirements (21.3)DEH =¥ _EPPMICEERET 3. AEEHRL)
(3¥_LPPM) (25.4)

XXFERITIF_EPPM
B S Reactive power B ELEEESN(23.3.b)DEGFEF L - -
il capability PPMICEERT 3. (BAEEHRL)
(7¥_EPPM) (25.5)

XX ERITIE_EPPM

System restoration HBIFEEROBEIRHFMF(14.4)0/\ANE - =
X8I requirements (15.5)0EH4%F LPPMICEER I3, ZEEHRRL)
(F¥_LEPPM) (27)

XX ERITIE_EPPM
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(2) BRI ZE B DOLEER

HEE TS RTIE, AOARERIEEICHA TEREREOSEN
FATRVCEESD. RIBOEEHAICBIL TRULLEAEERL T

HEAFNREZD, REDRND | HHEBIEA
TEINDEFES OF5EHNKEN
=N AELS] 18-
" U R o FIR—9  FIR—Y
R[E 0N RAY ALY A5U7 (DK1) (DK2)
JEREUR T B D& EEr £W £\ 20\ 20 £W 20\ 20
BFf (RfG 13.1) (90min.) (90min.) (30min.) (30min.) (unlimited) (30min.) (30min.)
LFSM-O. LFSM-U®D
— AEL) INEL INELN INEL INELN INEL NG
Droop7 JAILME (RfG (10%) (4%) (5%) (5%) (5%:SPGM) (5%) (4%)

13.2, 15.2(c))
REREEFD., BELH D K0 KL =00 =1 KL =0 =00

ETFRE (RfG 13.4) (2%P/Hz) (2%P/Hz) (10%P/Hz) (10%P/Hz) (2%P/Hz) (6%P/Hz) (6%P/Hz)

aEEmrrasnsmE | AU . By By _ o o

25&EH (RfG 13.7) 50.5Hz) 50.2Hz) 51.0Hz) 51.5Hz) 50.2Hz) 50.5Hz)

FSM®MODeadband FELN FE N [INA FE N [INA [INA [INA

(RfG 15.2(d)) (OmHz) (£15mHz)  (£200mHz) (0OmHz) (£500mHz) = | (£200mHz) = (£500mHz)
EHl e

HDIRIBRED FIR 1L 180 =0 — = PPEL PYREL

(RfG 15.6(e))
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(3) B

e =HIRRERPE TERBALIC T

TOFmOAMEEINSRIGEFOERIE—

AUy RD— RiR
He

I5H

FEEOFH - Active power
S controllability and control
range
(15.2.a)
XX SR(EType-C/D
HEREOA - Auto connectionZzfF
SIBFF SRR (13.7)
25| XX (EType-A/B/C

- Reconnection after an

incidental disconnection due

to network disturbance
(14.4.a)
XX SR(EType-B/C/D

IRR=Z(CHK

ﬁﬁ&i&ﬂﬂﬁ?#ﬁﬂﬂﬁ

Organization for Cross-region
T ansmissiol Op 1 JAPAN
0CCT0

FRIN T Uy RO — REAIEFERIE (1/2)

SRRFGEH

TSONSDIETRETESI
HAICEBREOEDNEET
BFTICEITZHFHE(ETSON
HIET D,

BEMHAEEZ R DIZA 0
HARFZIEET S
AR DEREREB H A+
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E SR ORI ESTOES
FHITSONERT B,
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SCDIRETIEEICOVT, SBRU TL\BRIGEDITILZFEDIC, IRET=
HUTWSEERD,

YUy RI— MREISTOERD A FIE

RITORFERBAEFTE N OREENA AV
AFEFEAEFEER. 1732100MW)(THUL T,
LFCHIHIDEERECL TH D LEREZESRLTLS.
UHU. I6ETe TRREI3EESN TV,
EIHEEISE RN RVE, RIREEHEICTL T
WEIHE RO ESTHBAL. BECIOTFIEUNR
ERBENDD.

BAORRIINF-EROEAILKICHOITAE-
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(3) BRIy RO— REAEFERBIE (2/2)

JVy RI—Ri&

;;g JUy R1—- MR T OO HEE

HAOZE(LEE  Rage of change of active HAHZEEL—b (EF T fI%E'J%E(iﬂ*“mﬁd)tﬂjjamth O R4

DLBRETFR  power L—b) OLR. FTROEE - (BEE(LERE) (OVWT —EEBRO—EFE
(15.6.e) (CHIOTE BREKDE — TEMHEEH N, /(A 77\%0)&77@.‘%1'0)55\
X XF5R(FType-C/D MBIt Z BT . 100MWEL LOEEBHZEOLHEFTOEIEN £1

U7 THIIR90%IEE Z 58 TL\31zsh, TNBITHERE
BRI LCLDRARERNERIBIETHIN S
DEIFREROBNEVEERL TLK,
RNEZEORBRERTKDDIEM THDH., TG
B0 mBAOREIFERZE TR TR,

FRRBEILIC  Simulation REFBEIBEERIATL BERFIIIL-SA0ERENR. HIHREORE
B931REEIE  Models ARL—H—F(EITSONE - EFICHIHIIREXMOETEFOREZEIHE
# (15.6.c) KRICIGUT, BEEZ1-IWD  FBRIELED, ETEER _LICLDENOLREME

XA ZR(EType-C/D EMFzE)CRIRID>Z1 PEELRARESD (BIXROIMNGEHERFEEREK

L—2a T IV 21t 93, ) EIBIENTES,
SIRERFERRCOVTIE. SEOEFEEROE )
ZIAFER CHkETIRET 9D EEL TV,
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