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RfG

244

R[E

TANI2R

Ry 110kV —300kV:
300kV —400kV:

ARA> 110kV —300kV:

300kV —400kV:

110kV —300kV:
300kV —400kV:

15997

TIN=T (DK1)

110kV —300kV:
300kV —400kV:

(DK2)

110kV —300kV:
300kV —400kV:

BAREDHRE

Voltage ranges
16.2.a

>300kV: 1.05 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.)

BHARTEEBIEESRRL

% _EOR(GELHEEREF (ADR CUnlimitedeFRoRSNIZEEHE) ZBR TEIRULA

FNERSRVEREZRUTEDTHS,

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN
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EJERSR : 110kV —300kV

Synchronous area Voltage range

Time period for operation

Continental Furope 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

EEFEHR © 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 TS50, 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
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Wider voltage ranges or longer minimum
time periods for operation

16.2.b
Za[E SO(Relevant Transmission Licensee. Network:
Operator, JUyR1—F—CHREEL, FAELOLLVEREK
25, FLEFIELORV. FIREOLUEEEREE DR
INENEBRF R AGRL T,

TSR —
RAY —
ALY —
1507 —
FTIN=T —
BALOEE HATEERRBL

BHLEREEEHEME

Organization for Cross-regional Coordination of
Transmission Operators, JAPAN

0CCT0



4. FFHRET SR
@Mt (=ZADRFTER)

RFGHSZENDERIN

Fault-ride-through capability
16.3

Voltage[%ir]ameters Recovery time parameters [sec.]
Urecl Urec2 tclear trecl trec2 trec3
E1ES) HEERTRIR
71II2R HEERTRIR
kA WEEHR TR
ARA> HEERTRIR
15)7 SPGM HEENTRIR
_ _ L L 2.0(<150kV)

PPM &2 2.8(>150KV)
F3 Y=Y 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
FN-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

AALOIEE g%fgfﬁfﬂ@gﬁﬂﬂZt(CEN)Bn%EE&H%EE%I*_ﬁE# (FRTZM) HD. GHEAIRFOERAEIE JEAC
=ia

BHLEREEEHEME
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e NERC Standards
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NERC Standards
PRC-024-2 Generator Frequency and Voltage Protective Relay Settings
» Generator Ownerl&, BRED “No Trip Zone’RIZEWNT, REXRBER v TIEHNKSIZ, REBREREHRET
5T &, (Attachment 128, TR E)
- Generator Ownerl&. BIE®“No Trip Zone’RIZE T, REHRFELX M) VT IELBNKIIC, REBERZHRETD
Z &, (Attachment 28 H8, TRIA)

68 r 1.5U

Queber i {%g

66 : Hg

F 1.05

1.00

64 —L_No Trip Zone F 888
o5 o
W ERCOT [ goE =
este I"l- 6§ 8;8 g
No Trip Zone Eastert n > I 86633 o
(not including the 605 r 055 Q
R1 lines) [ = 038 o
ERCOT 2 L 040 D
bl 585 035 ©
[ | p— Western ggg °
¥ o b 56 r 8%% 2
i Juebec E 86% 2

54 - 0.00

0.1 1 10 100 1000 10000 0 05 ! 15 2 23 3 33
Time (sec) Time (sec)
| =smmHigh Voltage Duration smmm|_ 0w Voltage Duration ‘
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6.4 Voltage
Mandatory voltage tripping requirements
BEN—FEDLEMEZBA-HS. DERIZILUTDEDHGNT-Clearing TimeATTripsE 5 &, (RFDOVIE
Overvoltage., UVIZUndervoltagez$§9)
Shall trip—Category I
Shall trip Default settings® Ranges of allowable settings®
function Voltage Clearing time Voltage Clearing time
(p.u. of nominal voltage) (s) (p-u. of nominal voltage) (s)
ov2 1.20 0.16 fixed at 1.20 fixed at 0.16
oVl 1.10 2.0 1.10-1.20 1.0-13.0
UVl 0.70 2.0 0.0-0.88 2.0-21.0
Uv2 0.45 0.16 0.0-0.50 0.16-2.0
Shall trip—Category IT
6.4.1 Shall trip Defaunlt settings” Ranges of allowable 5etringi|’
- fanction Voltage Clearing time Voltage Clearing time
(p-u. of nominal voltage) (s} (p-u. of nominal voltage) (s)
ov2 1.20 0.16 fixed at 1.20 fixed at 0.16
ovi 1.10 2.0 1.10-1.20 1.0-13.0
Uvi 0.70 10.0 0.0-0.88 2.0-21.0
U2 0.45 0.16 0.0-0.50 0.16-2.0
Shall trip—Category IIT
. Defanlt settings? Ranges of allowable settings?
Shall trip - - —— = e —
function Voltage Clearing time Voltage Clearing time
(p.u. of nominal veliage) (s) (p.n. of nominal voltage) (s)
ov2 1.20 0.16 fixed at 1.20 fixed at 0.16
ovl1 1.10 13.0 1.10-1.20 1.0-13.0
vl 0.88 21.0 0.0-0.88 21.0-50.0
uvz2 0.50 1.0 0.0-0.50 2.0-21.0
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Systems Interfaces
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6.4

Voltage

6.4.2

Voltage disturbance ride-through requirements

BENB, (Annex E)

DERI(ZVoltage ride-through capabilitya)%ﬁ‘é’&ﬁﬁlt Ride-throughMERBIEIFUTDEY , Ff=. EHDES
Lt=voltage disturbance Mk (. EHIRIZE

Maximum response

Maximum response

Category III

Voltage range e i Minimum ride-through time (s) : Voltage range Operating Minimum ride-throngh time (s)
Operating mode/response ‘iter time (s) n mode/response design erviteria Hime (s)
(p-u.) (design criteria) (design criteria) (pn) Spons (desig ) (design erfteria)
V=>1.20 Cease to Energize® N/A 0.16 Cease to Energize® N/A 016
1.175<¥<1.20 Permissive Operation 0.2 N/A Permissive Operation 0.2 N
1.15<¥V<1.175 Permissive Operation 0.5 N/A Pcnm_s.‘,']_\'c Operation 0.3 T\A
1.1I0<¥V<1.15 Permissive Operation 1 N/A P_erm_mmve Opemn_nn .l - h\
T - : ) Continueus Operation lufinate MNA
0.88=¥V=<1.10 Continuous Operation Infinite N/A Tincar slope of 8.7 /1 P \-'i)l[a"c A
0.70=¥V<0.88 Mandatory Operation Linear slope of 4 §/1 p.u. voltage N/A mﬁ'ina JReN ' .' P = :
starting at 0.7 s @ 0.7 pu.: 0.65 < V= 0.88 Mandatory Operation 87
4 Ty 77 =065 pa
=07s+ = (V=07 pu) VRT lpu { p)
1pu Permissive Operation 0.32 NiA
0.50=¥=<0.70 Permissive Operation 0.16 N/A Permissive Operation 0.16 NA
V= 0.50 Cease 1o Energize® N/A 0.16 Cease to Cnergize? NiA 0.16
Category I Category II
- . Minimum ride-through Maximum response
Voltage range . . .
(p-n.) Operating mode/response time (s) time (s)
p-u. (design criteria) (design criteria)
V=1.20 Cease 10 Energize? N/A 0.16
1.1I0<F=1.20 Momentary Cessation® 12 0.083
0.88=<7V=1.10 Continuous Operation Infinite N/A
0.70 << 0.88 Mandatory Operation 20 N/A
0.50° < F<10.70 Mandatory Operation 10 N/A
V< 0.50° Momentary Cessation® 1 0.083
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e ERCOT
ERCOT Nodal Operating Guide
2.9 Voltage Ride-Through Requirements for Generation Resources and Energy Storage Resources
Voltage Ride-Through Requirements for Distribution Generation Resources (DGRs) and Distribution Energy Storage
Resources (DESRS)
* DGRZE 1= [ZDESRAMERi <N TULVAEE & [ % Tshort-circuit faultEzf=[Fopen-phase conditionFE £ L1-154 . DGRZE -
(XDESRsIZ@EEZEEIEL. A TS5/ TRV T L. EESARFRIL—EEEN BRSNS,
- EEAREEFI AT HDGRIL., TEEDEIEIKEEZRYUSIIICTALREEEIL—ERET S,
Mini Ride-Through Ti
Voltage (p.u. of nominal) fnimum {5;;“ d;]D ugh time
0.88<V<1.10 continuous
Linear slope of 4 s/1 p.u. voltage starting
0.705V<0.88 at0.7s @ 0.7 p.u.
2.9.1
e AVN—3—ER(HEFIFH T HSDGREKLUDESRIF, UTDEEREHZFRYTSKSITEHRETSN ., UL—DEBEINTLNST
&
VOltage' Ride-Through Mode Minimum Ride-Through Time
(p.u. of nominal) (seconds)

1.10<Vv<1.20 Momentary Cessation 12

0.88<V<1.10 Continuous Operation continuous

0.70< V<0.88 Mandatory Operation Zd

050< V<070 Mandatory Operation 10

V<050 Momentary Cessation 1
BHLBREEHERAE
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