Wi o
B ocn  MRUNAY am 9 FIYNINUUA ¢ NUATUS bebe

Usznanishniienasnunauseimalng
7 eo/odo
Sos Tsiulddemmunientussuulasenelnih (Grid Code)
o sinidendauisuseinelne

AEN TR ANITUIZNOUAINITNANIU WA, bddo UINT <o NIRUALH
“f3ulueyne PsvuulassendanudesdusesliiiulueynavdodusznouAansndany
seduldvdedoudeszuulasstiondsriuresny Wil andefivuadigiuluoygnid
szuulassnedimun” (wses1etyedn) wazmsliiidendauisUszmalne Sadugdlds
Tueuganfiszuulaseendsnu Iissmalddormuaieafulassinglii (Grid Code)
Y415l 1endauisUssmalng  aduifousuiney w.a. beve (atuldeudagi)
RIATUT oo TuiAL WAL & T

Sl mslwihdnendnuisssnalne Tdduiunsusuasutladosmuaiieity
seuulasanglniln (Grid Code) waanisliindhendauvistsemealneg naduihsusuay
WA beob (avuldnudagiu) Wuaduifeusuinay wa bess (@Uuliuuilni)
dieliiaenndesiusuuuugmamnssuluiiwessemalneffimadsuudasivludagdy

ot dadunsuftfnamszsedygfin fandn mslwihihendauwiasemalng
Tugruegfulueugnifissuvlassiieliliiazquiaivquszuulain Fafiuanadslid
nsuszmatedulideimumisatussuulassdiglnil (Grid Code) wosnnslwdindiondn
witUszinalng aduifoufunen na. beos Fesznoude defmusifsaiunisdouse
syuulasadngliin (Connection Code) Forfmuaiisafunislduinissruulasenglyiii
(Service Code) uwagdormuaieniunisufiinisseuulaseiglih (Operation Code)

ol Fausifull o Sunen wa. beoe Husuly

Usend U TUN e SUNANY WA, beoe
UIUNS b

Ainnsnsiiiehendauiausenealng



2, S
e
A &
@‘7 . .3‘«'-\@
Ty faud®”

PanmuanganunIsUfuRnsszuulasednglnn

29N 15 T HgNaRLisUs I lne

SUIIAY 2568




Jomuuaieaiunsuiinisssuulassieliives nue.

3, $

o &
N
et

damuuanalnun1suuansszuulasedngluii

223n15 WA eranLiaUsEnalneg

nslaliiendauisUssmalne (i) Wussdnmsndnvesussmandvinisnwaiusiunag
yosszuundsalulih dnsddumssugramnssulndhiivanamane ladesdunisuaslih as
goluihannneenyu mssmelwilliudnisiidiesmne Gdlwihmumsermnguini uas
Uszimailoutilndifss Tugeifinmsasuudasmaluladodiennia asiaves v, Sadesiinng
Uusiitelsiudenisidsundasessuuuugpavnssuliiiniduunliunsz e fnsuanluii
Feunaandsnuiivainvatsnindy aaeaaufinisvensveuiunnisuaniudsundselnilinly

sEAuUsEnALazsEaUninTA

a

gaamnssuliininainane Tedndunisuuszuulaseteliiiives nwn. uazanii
Iussgaiinszaneeeiusama nin. Tugiugdiulueygeiifszuulasstelaiiuazgudniugy
szuulalih Fsfeafinuszansnmlunsudmsinnisuazdaaialiiinmaiaunszuulase ol
annsaaussianuivThvsgaamnssiliinldegeiuiu wiendiunsaiaszuulasengli
anusiuas Yaense Tounssiu wagssuuliinifguam uasitoifunsiaiuussansaiwluns
umstanisszuulassingludingangnn avi. lddaviidermuaiieafuszuulassrgluin (Grid
Code) w04 A, titatdummsgiulunisdanisseuulassiieliin Feseneuluse dermuniendu
nMadeuseszuulasaigliinues nvli. dofmuaisadunslduinsseuulassnglniiives nulw.
uay dormumigitunsufoRnisszuulasenglwives niw,

v o Ly

91881119 UANLUNINTT 81 WIS YURAN15UTENOUAINITNAIU W.A. 2550
ffmualigsuluouan Afszuulassinendsudesdusenligsuluoygyn vieluszneuians
wdsuseduld vieideusoszuulassnendsauvesny mudefvuaisiulu eyanddszuy
Tassnendsnuuszmaiivue i, Sadlunsuiulssdemmunifeadussuulasenglni (Grd
Code) ludruvasdafmuaiisadunisujianisseuulasadglnia it elinisdidunisseuy

Tassinglwiduluegnadinnnsgiu Suas Yasasde uasiinuniw

nsvapuly

1

1. Fafmmuangafiunisuuianisseuulasevieliing Iulddsdudaua Jundinnsusene

Jorvusiliduduld



Jomuuaieaiunsuiinisssuulassieliives nue.

a va

2. ussmdenvuai eanun1suuanissruulaseyigliiiadudun ddeuleseyld

N

wudeanuiseyliludeiivunil vsedadaviseudsiuderimvunil Tildvamimuniiuny

3. MU uRnisautenivuaierfunsuianisseuulasenglvinatudu wien nne.

(%
o I LY

wag/visen1slnihdedmiglalianumureunseounnlinewiundefimuaildvady

12 (%
a a

Tandunislasely wazfedndunisufdfnisaudenivunatull aunitazduans

a A A A
gnLanNsaNN1sIUasULUaY



Jomuuaieaiunsuiinisssuulassieliives nue.

d13U8Y
GD Ny AN
GD Teuednm
GC fartmuanaly
GC1 Tnguszase
GC2 VBULUA
GC3 AmNSURnTeUveiTeuse
GC4 wnsgrunsTgliuasaaninlui
GC5 nsufuRnutervuaiefunsufoRnisssuulaseng i

Yaansbishendnniaussmelne

OC-P Franlwna fyandevglvinuinunnndi 90 wnzing
OC1-P unin

OC2-P mMsUfuRnsneunssudunsdouse

OC3-P N3UsEaUUIUUURNITIMEUN SHER TN
oC4-p nsUszauulunsufiRnsszuulasselnih
OC5-P masnwnuanlwihveidonsonai nww. Avun
OC6-P N1SANANUNTIVEBY hag NITVAFDY

OC7-P nsUsEaUURITaasuU)dRNg

OC8-P n1snsUsTauuaUAINUaonsY

OC9-P WU URNNSIRITUNITANIAY

OC-S FranlWnE fuandevglviaunaliifu 90 wneind
OC1-S unin

0C2-S nsUfuRnsneunssudunsdouse

OC3-S nsUsEAUUAUUURNITI LN SHER LN
0C4-S nsUszanuulunsufianisseuulaseielnih
OC5-S mssnwnualihvesidonsonud nww. fvun
OC6-S N13ANMILATIVABY Uag N1INAaauTEUU N
OC7-S nsUsEanuNULstayanuUiURNg

OC8-S N5UTTARNUIUANLUADANE

OC-1

OC-10
OC-10
OC-11
OC-12
OC-20

OCP-1
OCP-1
OCP-8
OCP-45
ocCp-47
OCP-58
OCP-66
OCP-75
OCP-78

0Cs-1

0Cs-1
OCSs-51
0OCSs-69
OCSs-70
0Cs-81
0Cs-81
0OCSs-83



Jomuuaieaiunsuiinisssuulassieliives nue.

OC-D nslwidedving

OC1-D nMsUfURNsnounsSudundense OCD-1
0C2-D NsUsEAUUAUUURNTIN LN SHER LN OCD-1
OC3-D nsUszanunulunsufiRnisseuulassielnih 0OCD-2
OC4-D mssnmaanwliivesidousionud ave. fvun OCD-3
OC5-D nsUsEauuAuALUaondy OCD-3
OC6-D m'iﬂﬁﬁ'amil,ﬁal,ﬁﬂﬂ’rw%Lau OCD-4
0C-0 Ji¥eusiaussLandy

OC1-0 uni OCO-1
0C2-0 ﬁmﬁmlﬂﬂmaﬂé’ﬁyzyﬂ%amalw% 0CO-3
0C3-0 Aidonsofitlszuufnifiundany 0CO-19
0C4-0 fidousieiilszuu Microgrid 0C0-40
0C5-0 Ardanlninvunadnun OCO-56
OC-N gliusnisaumalulagssuumasiniagduuuivg

OCI-N uni OCN-1
OC2-N ASIUTIUMEN TN INTNAIULUUNTENYH OCN-1
OC nsieuraszulnfnssnineszma

OC1- uni OCl-1
OC2-| nsUfuRnsneunsFudunsdouse OCl-1
OC3-| nsUsTaUUIUUURNI RN S ULazdInasaulnin OCl-1
OC4-| nsUszaunulunsufiRnisszuulassielnih OCl-3
OC5-| Msinwiamnmlaigui nw. f1vua 0Cl-3
OC6-| nsUsEaUNULIstaasuU URNg OCl-4
OCT-| n13NsUsEaUUAIUANUaAAY oCl-5
OC-T nsialdszuulassinglwiinliunyamadiana (Third Party Access: TPA)

OC1-T uni OCT-1
OC-C nsAndadoas

OC1-C NsRnreReansh NN, fvun 0OCC-1



Jomuuaieaiunsuiinisssuulassieliives nue.

OC-R JaUIAUANY

OC-R YoUIAURINE) OCR-1
OC-M A15UsSIUN MsEaU wazkinseIeszuulasatng R

OC1-M UNUI OCM-1
OC2-M Taguszasd OCM-1
0C3-M YDULUA OCM-1
OC4-M JDNINUA OCM-1
OC-E msﬁﬂwuﬂgz‘iaqﬂnsni‘i?‘iL%aucsiaﬁ’mzwiﬂswhﬂ‘lw%

OC1-E UNn OCE-1
OC2-E inguszasd OCE-1
OC3-E UDULUR OCE-1
OC4-E YaMINUA OCE-1
OCA AaRuIn2ly

OCA1 emsdstoyamulfinisvessidonsiodil BESS OCA1-1



GD RY1UAANA

Jomuuaieaiunsuiinisssuulassieliives nue.

Tudamuuaneaiunisufifnisszuulassngliiing

Asewalndnluadou

ANSHVDURD

ANSNAABULAUAT B
Adalndnludnuae

Trial Run

= '
NNSUaANISLTDUAD

A5bain

AsininEngd1mine

AN T

= '
YALYDUAD

AT

Qe

NN

-2
3)
=3

1919

wi e divsananseialiinlnasenanszuuliiwesnislui

rhedmue Whdsyuuliiihves nulw.

n1910 eusingUnsalves ¥ aud ot iuszuulaseyeglin o

TGP
msmaamﬁum‘%aﬁwLﬁﬂlﬂﬁflashwiaLﬁawaﬂﬁmamiv\lﬁﬁwmﬁn
UIZLAN Firm AULNUNA@auLaUAIaIndalnid1vas nnn. nou

Susudeng e g

n1sUangunInlveitousie o aLeNse aananTrULlATIYIY

T

n15bi Il endnuissenelng (nw.) nastidnadiugdnie

(nln.) wag n1stifuAsvale (NWw.)
mslihdrugiinne (nvln.) uag nstiiuaswas (hnw.)

Aasanwasgnszualnii usadulii uaganudliih muunsgiun

nsbiihimuald dalunsdivsunfuasnsdiveRaund
o " A L3 v o ! = ! Y v 1
Auiangunsalvesdivewsie Weusdelthiuszuulasaielnil

suddluszuulasagliieansiniegluunaudeiugieuse

Y

<
YU

AUMUIAAANATIAMNIARN WU Aussdulady anud wagdu 9

a °
AIUN AN, NIUUA

OC-1



Tuaygym

HueLiouse

AUAD

A

b

eXe

ARl

Andalnivuednin
(Very Small Power

Producer: VSPP

v

a1 uendyyn

CRKREINNTR

Jomuuaieaiunsuiinisssuulassieliives nue.

TuaugmnisusenauianishiihmunsesedyaAnisuseney

ANITWAIIUY W.A. 2550

divesynnanmshiiiniedoudeindesiudalii wieszuu
Tassthelnihvesueidenseriniuszuulasstnglilihwesnsiii
wseybiusnsmumalulagssuumalninguuulng
gilssueyananmsliinlideuseiniesdudelilin vioszuy
Tassthelnihesyidensaiinduszuulasstngllin léua
(1) r}:INaGll‘l/\lﬁ’]ﬁﬁﬁ@ig?%@‘ﬂ’]ﬁllﬂﬁ’]%ﬂﬂ@ﬂﬁﬂﬂ’j’] 90 Nz NG
2 TsalwihwesmsliiihendauisUsemalng

(3)
@ d@ousaUssiandu wu gudnluiivuiadnuin, Judn

[

nan Wi ATdya@evnelviivuialiiu 90 wnzingd

ey

T uendayayd el {1d ousied fiszuuiniiv
NAIY, ;EL%auGiaﬁﬁszw Microgrid

(5)  HFIUTIUMENTNGINTHANTUUUUNTEAEH

6) WlindsnulniesnistiiendauisUsemelneg

(7 nstuiheamvuneg

8) nsidewsieszuuliihseninsUsema

9) Fideusouazilduinsnmeldnisdeldszuulasaieliin
IﬁLLﬁuﬂﬂa‘ﬁlam (Third Party Access: TPA)

(10) seuulihdy q

' (%
[

Avindeyar@elniadiunisiagi

ARAn s AenYY U1 S§TamAY warUsyuvunalung
A5 29N LA lWA 1v99ULeY ANYuEASTUIUNISHA A LN 1AL
szidaunssuaaniln AT munelwidialrnas Wil edrdne Tae

3

JUsunamaalwihvnednssuuliiu 10 wneingd
AxAnlin AN YY $3U1a $3Ia AR nTeUseurunalung
wseaiilnlniivesnues waskdnliiwieldieawsevelvignd

lnense loeldfidygrdeviglniidunisivii Inglasueugienlv

0C-2



(Independent /
Industrial Power

Supplier: IPS)

Andalninsedn
(Small Power

Producer: SPP)

Andnlninsedn
Useunn Firm (SPP

Firm)

Andalninsedn
Usgtnn Non-Firm

(SPP Non-Firm)

Y a

Auanlnisglng

(Independent Power

Producer : IPP)

AIIUTIUMANTNEINT
PNAINUBUUNTENYA
(Distributed Energy

Resources Aggregator)

H39UTIvan (Load

Aggregator)

Jomuuaieaiunsuiinisssuulassieliives nue.

WaumAenNYam AN UNSIaNsassuUlATIte WA e In1s

Tnlln

v a

HHaalvil1eaatenyu S5uta n3edyliavne Mdanvue
nszvuMsuantnilianussidounissudalnidn A luidnled

AN, AUsuamasviaudygyinnnda 10 wnedng wazliiiu

v
(% & o

90 LuneIng NaUssLAndyn Firm Ussiand ey Partial-Firm

[

Lazusyinnggutun Non-Firm

A

A U a

Fuanluivianiaonyy $3u1a niedgiamia Addnvue
nszurunsaanlnimuseidounssudelniin Asmungludinle
AN, AUsuamasiviaudygyinnnda 10 wnednd wazliiiu
90 wne3nd Avneliiinunaunsiudslvives vln. suds
UszLnndeyeyn Partial-Firm

A U a

HHAalni1aa1atonvy S3uta iesgiamia Allanvae
nszvIuINan Wi muszideunssudolwiln Admuieludlx
AN, dUsuamasiviiaudygyinnnnia 10 wnedng wazliiiu

90 winedng NuenasulnimuanmanSauveHAn LW

Andalnienyuindalnindriussuulassngliiives ane. &

Usunaundslnihaudyginnnnin 90 wnging

MY NUNTIINTITTANILAE TIVTIUUNINTNYINTNAWTULUY
nsrnednialaueuInsnalninliiugudauaunisnevaues
AUlAARAaEANTUNINTAITANUNITAINITVOIAUTAIUANAIS

naUAUBINULYIAN B95NRTIUTINIVAA

PUIINUNVIINUINTARBAETIVUTIULAFINTNYINTNITADUAUD

aulvan WielauauInIsn1snevaussnulranliiuaudauay

0C-3



NMERNIAY

(Emergency)

1NATNITNOUAUDIAU
Tnas (Demand

Response Program)

1HTANTHINITHIAS
PSNYINTNAIULUU
Asgan86 (DER

Program)
WNIFIUAULTUAS N-1
SEUUANLAUNS 1Y

(Energy Storage
System: ESS)

Jomuuaieaiunsuiinisssuulassieliives nue.

N1300UANDINUINAALALANTUNINTNITAINNTITAINTVDIAUE

AIVANNIIRBUAUBIN UGN

W o suluauginnisuseneufanisiiinaiunsesvdygfinis

Y5ENaUNINISNAIIY W.A. 2550

wign1saiidululaedagtuiusiu lnglionanfavseninnisel
aamtnla Wi wstatesansyuundnliin ssuvdsliin ssuy
el W linisiaiildanunsamivauszuulveyly

a LY {

AgUnfla v3aman1salfienasvynliiindunsionedinuay
nindau NellvisiudansdlgUfue wnaidy dusssuyd tneded
ANAUNTHALUAAIUNTAIDE1USINIU Y3B RAUNATTNIS NYiK.
TinuAniuegsaumnaunawdlInin vioneliinnsgey.de
= &) b A ] Y a = 1
wgsnmvesssuulninluining viieiiiiAsanudemeseng

FULTS

nsrUIuNMIAudAIuANNSnaUauaIulrandsmdinsannisly

nihluigsausulnan

N3EUIUNTNAUGAIUANNITNBUANBIRIULNAAAIAEIAIUANNTT
wanlii waz/vson sl UG s ma T e nTwE Y

LUUNTZRNUA

seuulnihanansadnglifinlaegeiediies Tunsdlgunsalnanly

ssuulnihugeeenanssuulni 1 gunsal

o '
v )

sEUUnIegUNIalang 9 NAeAuielauisandamasnulningn
szuulassngliiniendsnulihindalalidundsugduuy
A A v @ v o ] b
dufausannuldla wavarusauUasndenundniulily

naundundanuliinlniiiedradgseuulasanelii

oC-4



SEUUANAUNSNULUY
waalwuadl (Battery
Energy Storage
System: BESS)

sEUUmIUANIEEElng
(Supervisory Control
And Data Acquisition
: SCADA)

szuulaseng i

FEUVUINTIANTG
HIIUTIUTRNTNEINT
WA UKUUNTZANHN
(Distributed Energy
Resources Aggregator
Management System:

DERAMS)

FEUVUIMITINNITNT
AaUAUDINIULAA
(Demand Response
Management System:

DRMS)

syuulesiuszezlng
(Teleprotection

System)

Jomuuaieaiunsuiinisssuulassieliives nue.

o '
% )

JEUUnsogUnIaling 9 Niasaielvianunsaulamdsnulniiain
szuulassgliivsendenulninfindals Iidundsuuwuy
wadlniied wazaiunsawdasnasuidniulilindunndu

wasuliilng Wededndszuulasainglih

szuunsmunNguavdlnafiiieadeatunisaun uay/vde ns
FuenanuzvesgUniaiieyluszuulassdielui 3o szuud
59UT Ussananalazuanatayaluaudaiuauved NN, Toya
#1M5UN15 Operate 5¥UU 1WU AY1UA 0955V, W33AY, Load
Flow, @a1uzu83 Breaker, Disconnecting Switch w‘%a%u 9 '17i ANE.

ANAUA

s2UUAINHINS 52 UUINMUIBVDY NN, UTaszuUTIUIe WA

294 nilA. seszuumelnirues nnwu.
& ¢ ¢ s o Y a a )
LUV ALISLATTDNALISNYINNUINUSUITIANITAITADUAUDY

AUIAALAZNTAINITHIRRINS NEINTNFIUBLUUNTEINYH VD

;E'iwi’mLma'w%’wmmwé’wmuuumzmﬂéfn

SEUUTIIALIS LALYONALISNVINNUINUTUITIANITNITADUAUD
AU MAALAZNITFINITRARINT NYINTNAITULUUNTEINURA1VDY

AUGAIUANNTNOUALDIATLLVAN

szuutasnuszuulasave i Aginsiaenussuudans

0OC-5



ARGV

szuuluin

TsabiUssnmidawmas
WA UYL

(Renewable Energy)

Tsalnfnszuu

Cogeneration

AugaIuANN13Ig v

Jomuuaieaiunsuiinisssuulassieliives nue.

lsslnifirudiasing q Alasulueuginnisusznaufanislniiiniy
WIzT1U YL AN1TUTENOUAINITNAIIU W.A. 2550 FIUDITZUY

Aniundanulii Adendsluindrgssuulassnglniiwesnis
i

szuundaliin uazszuulassgliiy Megangldnsuiumng

wazAruANvasEsuluau R

Lsalnfhniidnwaensyuiunsndnlniannwdenurguiou lawn
(N) WRSNUUBNFULUY WU Nasau WALENDNE WEIVUIALEN
Famaelulyn1slduiTy AesIsuvIf 0 1URY hasnas
a a 6
Jedes
(v) NMnuseLAwianmasldlunisinens ¥5an1NIINNITHEN

a o 6

HARAUIIAAIINTTN Y3BNITINYAT
(A) WAAA WA UUTFUNI91IANIN N eLanTanna ol ly
ANSINEAT NIDINNISHARNEATUD HIBNITNEAT
(¥) vzaroy
@) lﬁmm’ﬁﬂqﬂﬂ%ﬁuﬁmwaﬂ
Tnelssluinussan (@) (@) (1) waz (3) @unsoldid oiwdduids
wdlvd 1wy 1 Aresssund uasauiududemanasuly us
Windnuanudeuildanmslddomanasuluusazsouldes
LiAuderas 25 vomdanuaudeuimunildlunssuiunisnaa

Tusoulilu 9
Tsalndndnsuanandsnulndnasndanuaiudounaiuisa

U lUlgUselovdla (Useful Heat Energy) A28n358UIUNITRNAR

enfuvadlsalninnis

AugaruAuszuulniiives nlu. wieaudaluausyuulniives

¥, Gavhwihnaueussuulngn

0C-6



AUIAIUANNITROUAUDS
alvian (Demand
Response Control

Center: DRCQ)

AUGAIUANTEUY
AMaalnflliewnd
(National Control

Center: NCC)
AugauaNszuUlnih

WiRRAUNG

WASINTNEINTNIT
AaUAUDINIULAA
Demand Response

Resources)

LUAINSNYINTWAIIU
LUUNTZANYG
(Distributed Energy

Resources: DER)

Application

Programming Interface

(API)

Jomuuaieaiunsuiinisssuulassieliives nue.

vihgnuiimihiididusiasnisnevausadiuluan smsnsda
MTUMAMINGINTNEINUUUUNTENB HiesnnsNsIuifmun
mufdansvesaudmuauszuuidsiinuiend Tnedsnslui
HIUTIUMAMENINTNEINUUUUNTENEF LTlonIUANNITHER

T waz/739n 1900 AN INAINS NN TNEIUBUUNTEA8F

AudmuauszUUMATINA WG ves . Avimiailunis
auauszuuidaliii dedlduuesuds audaiuauszuy
ma el s 9918 @19909 (Backup National Control Center:
BNCC) a8

wgunvimiluniseuauszuulnin ves nil.

ot S a & = i | =
wan1salla o Aiedunaziinansenusaszuulassglii vse
n1suuAnisssuulasengliin nieamuawlni Melunsaind

e wazludlndeu

Alglanunsasiiuinnsnisnevauasulvan 13eu1nsNIs

a4 4o
BUNNTNUR

ARARLNTHN WU nFukaeniing wisuay Wendslalasiauy
WANIUUT LWBLWAITINIE ANSFININ NTDLFDINEIDU ) MADAIU
[ @ [ = 1 [
SZUUANLAUNS 19U WazeUgUs WA (EV) S0 IuNaInsnennsg

NNSADUANDINULVAR

yaveenguazlusinaeanldlunisdeuleswazianilisudoya
FENINTZUUMI LOUNALATY WIUA1YD (Request) LaZN1TABU
& (Response) Liari1datoyan3oflanturaTEUUAUNIIEIS

Jasanauaziussansain

OC-7



Base Voltage

EGAT Renewable
Energy Forecast

Center (EGAT REFC)

EPC Contract

First Energization

First Synchronization

Generator’s Apparatus

Independent Engineer

(IE)

Jomuuaieaiunsuiinisssuulassieliives nue.

wssiulifing i Adwusldluszuulassinglniiives nvl. (wine
Hu Alalaad) Tneflrusiulnihgu sl

(1) SAUKTIAY 500 Alalias

(2) sgauusesiu 230 Alalaad

(3) sgauuseiu 115 Alalaad

(@) szaunsny 69 Alaliad
nydlfiTousiaid onlesszuuliidrAussuuveanisliig e
Faming wssduliisuliddvenuseduusadui nsluiadae
Fudedugivue

Y

L3 L4 a v =
@uawmﬂimmimamlw%mﬂwammmunau UB9 A,

'
a

e AR UMUAIUIAINTIN N1T8DNLUY NITNOASI A1TET
(Engineering Procurement Construction) waznagaulsslniy &

9138M15U5UUs vieliReuluiadula
nssulrihanssuulasanngluihasausn

A5VUIUATRIN TR AL UsEUUTAsIe I ATl

L4 « [ ! v r.ﬂ' | v A 1 < 1%
gunInluazlATeIdNTAN o NRveweusa/Hieusailuidnves lny
fins@ouneidiuszuu nin. wazidugunsalndndudesldly
NTEUIUNIINER AIUAY hseiaANEsulndIAlselni T80

PEANY)

Amnsfiunundase Tiuinaalai e samfsanniunsiu
Tunsusediumnudululdvedasiisnmadiumain wassy
93U Tianuiusalasenisaiuanuwnizauseanalulad
au550ULlsINAINTIE@RUAAMINAINN1INUINT DUAULH
Auwuztlunsiiulasng wioananudsef onauind uls

1AsINS

0C-8



Inverter

Microgrid

Operating

Characteristics

Site Responsibility
Schedule

Jomuuaieaiunsuiinisssuulassieliives nue.

guUnsalBidnnsedndmdmnuszanilviminiulamiednnis
nszwabiimsadunseualniiradu favunesiuda Inverter, Power
Conversion Syster (PCS) wisaaunsaldidnnsefindrindsduladivi

MhAWeNsouazaenaNUFURUUANY 9 fussuulasaingliih

szuuliuadn Afinnssiusyuundalnii dedngliituay
mwAdInsidlifedy aunsarieulszaudouduszuy
Tasaglnfivgn ielassnedu q wardwhaouwendniudasy
18 & sunawdnlafrneluaruisaduldvalsdafind ey

= = o A A e o =
WHUL’JEJU NIDNAWNIUBU € VlVLﬁLszwaN’luquunﬁJu

AMAMUAANNANLNSVDMERAR NN lUNSaUAUD IR DAEINTS

=i o o & - ¥ < 19
5190159 K. Favindu ivelduaneulaluannuduidives ns
AL WagANuSURAveUAUAINIUReniY dvSudueiausie

/{\ousie

0C-9



dodmuainenumsilfiamsszuu Tasaie lihves nin.

GC Januanalu

o

GC1 ngu

]

e

v

Pafuuangafun1sufuRnsszuulassineliiives niw. atdull Tinguszasdiive

q

Mvualig Mg susaid1sruulassglnidmnsesunsiuminiisedesUjualn

dulumundninae wazgmudeinuanianaiadiunisufifinisssuulaseie

I

a Yaeusie Lielissuulasseliihdauninnisdnelniiliuinsgiu &

a wva

AnuuasUaendy lagldvilvdldlihuasdisindeyselovd saufawuineuin

ag1sananIaderieusenns1y wiatieliliiinnisAndugsulueyyinvie

A UTENauAaINIITNEsIusIedy munses iy in1susenauianIsnanuy w.e.

2550

GC2 VBULUA

FarimuangIfun1sufianisszutlassnglaiives nw. adull Tidesuldiu

HueLaude/Hileusessuulasangliiniguveauginannisiniy sudeee

A 1 v A ! v Y a Y a o o a Yo a v a
Wouse/fewse gualduinmy/gliuinis uwasguesuusny/dsuuimaniglanaln

szuulassdngliilliuniyaaadiaru (Third Party Access: TPA) fail

(1)
2)
(3)
(4)
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Iifuglveusie fiieusedwioseanuuuaunsalienlosssuulniiuazaunsaldu o v

anunsanusieanInkarAIUANAMA MMl laauuinsgiuvesssuulniihves
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ANVUA

Y

wnsgruAun Wi nvik. AduAw
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(1) Tunmzund wsaiulwihazgnatuaulilaiiiu 5% ved Base Voltage

1Y aaa o o o o & A a a 1Y
KBUIELYAS . UﬂLUUIUﬂimmﬂﬂqiiaﬂﬂaﬂﬁailLVW!?]']LU‘U@U 1N AN, WIITEULAT

winauaskasdulsglerionsaivaussuulndn k. agaruauL Ul

TunN1zUNRLAUNINAITA AAUARINETD WAABILULAUNI1 +10% VD9 Base

Voltage

2 Tunsalilfaumeraunivsenvandu Aussiulnihenaiandssuulutwie

111N £10% 9849 Base Voltage 1o
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AMUYRITEUUINN
lunmedndanudvesszuuliihaggnauauldliifu 50 + 0.5 Hz snyiunsalfiaume

a a A a = N 1
Nﬂﬂﬂﬁmi@ﬂ’]'ﬂ%%ﬂLQ‘L!E]W‘UZH@’J’]?,JLU?NLUUNWﬂﬂ'N + 0.5 Hz

wnsgruaun Wi avu. Avuadmsudiveuse
UIIAULAZNIZUERALNEY (Voltage and Current Distortion)
nvw. Mvualig deusaudazsedildgunsalinduyiia Non-linear Load fosniunu

Harmonic Distortion liiAusgaunnvuaieldlifnuanssnuiudldoudesedu 9

U
A1AULINEUENSUBLINTIY (Total Harmonic Distortion, THD) AW NaNANS

JVE+VE+VE+ -

THDy, = X 100%
Vi
THD, = A UL ST U sIading I (%)
Vi = u59U RMS Yesdnlszneuanuindnyavde Fundamental
Frequency (A 50 Hz)
V. = Lsadusueindusud n Sendaus 2 July

v Y

Anannvaanssauasusin WuATnT1ARveLTIsUsNsuatn (%) whaydusu

Y

(V,) wagA1ANUiguLssiuansueiingay (THD,) Mwewsanaaliviliussiuaniue

a A a d’: [ a o o <) 1Y} .
AnNYefnseu1asin iumnue lngagimuaduszauineiuy (Planning Level)

LEAAIAIAITIIN G-1 DRI G-3

52AU219uNY (Planning Level) sefuvadusanuansueinusodiudsdy q finng
Tl dmuadudmmnei orsusueuauiliussius susinlussuuludi
Tnesauvidesuusdu q fAnduniiszdudand elestuilidmwansenusefld
Tnfinlne sy
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A9 G-1 SLAUIBANUYBILSIAUENSUaNNA S UsEUUlNAN 230/400 V

gnsuaiindufud gnuaiindufuf C o ..
flaflesruauinvas 3 Fdusuuviees 3 FTHEHNOLAR
JUAU | useAuaIsualin | JUAU | useAuaIsualin | dUAU | wssAuaIsualn
(%) (%) (%)
5 4.0 3 4.0 2 1.6
7 4.0 9 1.2 q 1.0
11 3.0 15 0.3 6 0.5
13 2.5 21 0.2 8 0.4
17 1.6 > 21 0.2 10 0.4
19 1.2 12 0.2
23 1.2 >12 0.2
25 0.7
>25 [0.2+0.5(25/h)
A uLs T UENSIadng (THDy) = 5%

M99 G-2 SERUMIUNUTDILTIFUESUBTN
dususzuuladn 12 kv, 22 kv, 24 kV wag 33 kV

gnsuafindudua gn5uaiindudiud P
filalgsuauinvas 3 Fdusunuvieeg 3 FRHEHnEHALY
UAU | ussauaisuelin | duAU | wussAuasuelin | SUAU | ussAuaIsueiln
(%) (%) (%)
5 3.0 3 3.0 2 1.5
7 3.0 9 1.2 4 1.0
11 2.0 15 0.3 6 0.5
13 2.0 21 0.2 8 0.4
17 1.6 > 21 0.2 10 0.4
19 1.2 12 0.2
23 1.2 > 12 0.2
25 0.7
>25 10.2+05(25/h)
AL sfuensuedingn (THD,) = 4%
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A9 G-3 SLAUIBNUVDILLTIAUENSUBNN
dmsuszuuliih 69 kv, 115 kV uag 230 kV #38genan

gnsuafindudu gn5uaiindusiud P
fladldsuauwinves 3 Fidusuauiives 3 FsHEHneTAv
UAU | ussauasuelin | duAU | wussAuasuelin | SUAU | ussAuansuein
(%) (%) (%)
5 2.0 3 2.0 2 1.0
7 2.0 9 1.0 4 0.8
11 1.5 15 0.3 6 0.5
13 1.5 21 0.2 8 0.4
17 1.0 > 21 0.2 10 0.4
19 1.0 12 0.2
23 0.7 > 12 0.2
25 0.7
>25 1 0.2+05(25/h)
AL TN SuaTing I (THDy) = 3%

Wesanusssuluiinssuanssdsansenumdusunsiosaszuuluin nsiuidFla

augebinsIelninseuansadigseuuliihlunnnsd

Iadnpvaenssuaasuain Wumdnditnvesnseuasnsuednuiardununanfneg

'
a

wnsin duidioiduneuuds Aeslivilinszuassuetiniygafinswinsinlvad

1%
=]

syuureINstiiuiun lnedemsiududsaemeludl

(1) System Voltage ﬁaﬁzé’uLLiqﬁumaqszUUIWﬂﬁﬁﬁL%amiaéfammﬁfamiaﬁ’u
seuulninves Avle. WU 69 kV %138 115 kV

(2) Total Available Power ﬁaﬁ’wé’qa}'WEJI‘V\I%iamaﬁzuulﬂ/\lﬂﬂﬁﬁﬁawiaﬁmmi

Yauss JAwinduruIARNAUeY Line Rated va9a18@alninidoumasening

o—

I

Hiouse AU aadlndusegaves nw. n3e vuIANAAYeY Power
Transformer luaanfiges Bay na1eluiliugldlniih

(3) Agreed Power AaUSunaunaalniausuengiweusevindyaiunisiuih

a

(4) Minimum Short Circuit Power fia aalniihdnisasviinanuanianiiynse

SRR
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(5) Coincidence Factor ApfinUsenNaUaInSUTAENaINN1SYINI U lunsauiy

Yasluannainvate vialude1sening 0.4 - 1.0 nlunsiulvnmuaaidu
1.0

(6) Transfer Factor Aaf1U5eNaULNBAIRIDINAINNNTA8]aULSIAUTISUDNN

nszuuliiini ey inied uly (Upstream System) asung szuuluing

Aideusiadesnadeuse lnevialuimualisianly 1.0

Adwdswadagldmunadnananssuasnsuaiin Ineluswnsuuaanisinii (91984

11A551U IEC 61000-3-6 (1996)) Inguanaiedslindrinveanisidiousief 115 kv

[V

JU

'
1 [y [ £ A

AsERULTIUYeIsE ULl DL Teusadaansieusie : 115 kv

1 4

ﬂ'ﬂﬁﬁé’ﬂﬁh&Jiﬂ/\lﬂwiammiwﬁw%ﬁ@ﬁammamaamil,%awia dmdunsdline
vuafinavemdaluasmaneluaniaunis : 600 MVA
ﬂ'wm91misuaiﬂﬂﬂwﬁ@%amiaﬁﬁamﬁamEJIWﬁWﬁ’UﬂWﬂWWW - 80 MVA
Amdslaihdnsasylinanumaniigaiigasiesnesdidonsio : 2,000 MVA
ArfUsznavdmsurawenaaInnsvuilindeusuresinandivainvay
Tneluiaszning 0.4 - 1.0 winlamswliivuaandu 1.0

1w -dl o = = ! % s a d‘
AdUsenauiveAdefisnaninnisarelouussiuensuetinanssuulnihiviey

wilotuluasung seuului i\ Weusenaan1si@ausdeasluyes Transfer

Factor Iaevldiuuslodandy 1.0
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AN5199 G-4 IRINANTELaasUalndMSUNLT UMD

Y

Limit Limit
Order Order Order | Limit (A) Order | Limit (A)
(A) (A)
2 6.7 15 0.7 28 0.4 41 0.5
3 8.9 16 0.6 29 0.8 a2 0.2
a4 2.7 17 2.2 30 0.3 43 0.4
5 9.5 18 0.6 31 0.7 a4 0.2
6 2.0 19 1.9 32 0.3 45 0.2
7 6.8 20 0.5 33 0.3 46 0.2
8 1.3 21 0.5 34 0.3 a7 0.4
9 2.6 22 0.5 35 0.6 48 0.2
10 1.0 23 1.1 36 0.3 49 0.3
11 5.0 24 0.4 37 0.5 50 0.2
12 0.8 25 1.0 38 0.3
13 4.2 26 0.4 39 0.3
14 0.7 27 0.4 40 0.3
GC4.2.2 ANMNFULTIVLINTENIU (Flicker)

'
A 1

ALeusaseninsldaunsainieonseuiunisudn i ndnavinliialnnsensu fes

muAuAUTULsadinsensuldAuAmUARsl

d‘ IS o v ! a
M5 G-5 Iadfinrianusussavedlninssniy

IS a

(FMITEAUANAIANNTULSIVRIlINTENTUNToELAY)

Y

seAULSIAUINAN AIANTULTIVRSINNTENSY | AnAdNTuIsRadlinIEniy
ﬁqmﬁiaifm svevdu (P 383817 (Py)

115 kV #3asni 1.0 0.8

11nA71 115 kV 0.8 0.6

P, = mﬁi{fﬂizLﬁummguLmﬁuaqvl,wﬂizw%uiuﬂiaﬂLaaﬁﬁgu q (10 w1 Falgan
nMsnsniamussiunssilonvesssuuAuazvesgUnsalialmifagiinnde
Wiuseuu Ingld Flickermeter (Aus195374 IEC 61000-4-15) A5393RA1
mmgmmmaﬂﬂmw%mzstf'?u (Short-Term Severity Values, Pg)

Pe = endildusediumnugusswadivinssniulussesen (2-3 Falu)
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GC4.2.4

dofmuamertunsfiiansszoniasie lWihves nvlw.

N = 91U P, Tuaiaiainsiads Unfagussanad 2 93Lu9 aatu N = 12

wsenulaildna (Voltage Unbalance)
Ao AeNvuInvesn Ul luwaazinanioyuvoussdulninseninaan
solasulussuulnihanuadAlimindy nsuemgesddsenaunnudvdnya,

Fundamental Component)

aaUsznauwsanulilana (Voltage Unbalance Factor, u) %1883 605147

SLUINVUINVDIDIAUTENBUAIAUAUN DVUIAVDIDIAUTLNDUAIAUUINY D

v
v a

wsenuliihimnudndnya Tnenansduasosazsail

T , Us + Uy + U2
u (%) = uxwo e B = 2a 2b 262
1+/3-68 (U2 +UE+U?

nstflamnuaseduineunuresssiulildnadmiussuulniiludssmealneds
wanalilumsed G-6 weldidudmunglunismvauusedulalanaluszuuldn

Ingsaulvieglussiuimungaulag liidmwansenudenisviauvesgunsallih

P3N G-6 srauunuvassiulilanadmsussuulninludsenalne

FEAULTIAULHAN aausznauusesulailing (%)
230 kV ¥38g4n37 0.8
69 uay 115 kv 1.4

Y o

darivundy
(1) HWeurieazfoveadeyassRuLsukaETEAUAMNINLN o 9afafwNATIn
Wrszuulaserelaihinasiaidesnsididendentuau weldlunis
v ! a 1 v o ! 1 (%
gonuuuveWeuralunsdliinisiniinsianudt dieudeliaiunsasnum
wsamuANAun i laaunfmualiludeimuaf GC4.1 nik. veasIu
anslunsmuniumssygaiiideusdeiussuulasaigliin iedesiulalv
Wanadedussuulni wasdideusdesvdossuandunsunlalsuuse uag

LEUBMNUNTUSUUTIY N, eI
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' '
IS oA

[ v [ a $% [ 1
YousiendulsalnihagderdnnSouaunionlunisaiuguusaiuun

Augmuauszuulni lngazdesdamisunismiuauusiull 4 Mode @

¥
=

(2.1)

(2.2)

(2.3)

(2.0

Tuagiulsaluihusiazussian dail

Remote High Side Voltage Control ﬁamiﬂ’m@mmﬁué’ﬁu High
Side 989 Generator Transformer lnsAugaluAuszuulninagly
Remote dsnsludaszuumuauniglulsaluin usozdsidanis
auuliLd susodduns i enseardesdnmnion Point
Control And Monitor ¥ Analog ua Digital Triseunaunsldau
uarsruuAoasadesiivia Primary Wag Backup ANLLNATEILYDS
¢UU SCADA

Remote High Side MVAR Control ﬁamiﬂ’wﬂm Reactive Power
#1U High Side w84 Generator Transformer Iﬂaﬂu§ﬂ3Uﬂm§3UU
Twhaglai Remote dsnslufissruumununelulsaludi usdazda
Adsmsmuaulifidoudesiiunig fideusreazdosinmien
Point Control And Monitor ‘V%J\‘i Analog g Digital IﬁﬂiaUﬂqu
A5199u wazsruvd oansavdeiliie Primary uar Backup Ay
UIRNIFIUVBITEUU SCADA

Local High Side Voltage Control ﬁamamuqmmwﬁ’uﬁm High
Side 984 Generator Transformer 1ng{14 ousio lunsdliAning
AaunAvsoimnsuanide villiszuudoasviogunsalsing q Ald
Jeonsoszvinagudmuauszuuliin fu Tsslaildaulals §
L%amia%é’mmmaamuqmLmé’fué’hu High Side w89 Generator
Transformer Ineffideusiolos Inssumdanisan qudnuauszuy
Inliih sruszUY Voice Communication ¥309U 9 AMNNATE YD
szuvdeans

Local High Side MVAR Control ﬁamiﬁwﬂu Reactive Power fu
High Side 984 Generator Transformer IG}EJ;EL%E)WI'E] Iuﬂ’iajl,ﬁﬂm@!
AaunAvsoimnsuanide villiszuudoasviogunsalsing q Ald
Fousaszvinagudmuauszuulii fu Tsslaildaulals §
FousioazsiasanunsnnIunL Reactive Power fnu High Side v
Generator Transformer Ingidousiates Tnesumdsnisan qud
mUijzUUl‘V\IWW HU2UU Voice Communication %38 8u 9 N

UINTFIUVDITEUUADES
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GC5

1.

dofmuamertunsfiiansszoniasie lWihves nvlw.

N8 LT ouA 06 897NN INAADUNITAIVANLIIA UL ag luan N7 Teu Ty

[
«. ¥ a

TunauuagIsnIsaasuLas oanudalniln gunsal Inverter uag BESS”

d‘ o
AUN ANE. N1NRUA

' '
A 1A

wiudwensenlulsdliihzdodawssuauniaulunsauaunssiuun

) o

d
Augmuauszuulni lngazdesdamisunismivauusiull 4 Mode &

Tuagiulssluiusavdsznm

Tunsdlfild Voltage Droop dmuszuumua kv Control fLieusedadld
Voltage Droop 014l Generating Unit n3olselniru1nna 1 Unit i‘;)uiﬂ‘ﬁ
Fousadfutaniesyuuas Ing Voltage Droop A8 esdunsaifiaviean
MVAR Tusteinnasf oy wasdsuld MVAR vadusiay Unit Tad1uauna

(Balance) anuAvaulwnn1svinauiiseylu Capability Curve

dmsuiweusienldaunsal Inverter azAasdawmisuaunsonlunisatuay

Y

[

rdandnliin (MW Control) ungugdaiuausyuuliin wesesunisauay
Mawanlaun1seanieanmdwmanlniinuiqudavaussuulnindanis
(Curtailment) nseli¥ausalidaniun1smuunuduansoanidwdnlniii

. audnslunisdaniswenselseluiihvesiveuse

(%
Y

il Aiounafasaninsasudygralunisusuan Setpoint nsWanlwi s

e

WIMSFIU IEEE 2030.5 W50URTHIUDU 9 7 Nl LUz

<9

nsufianudenmuanefiun1sufianisssuulassdnglniivesnisiniigde

NAAWIUsTIAlNe

HueLeude/fiWeusessuulasangluihiiduresuginainnistnil sufedae
Wouse/Hlause Jualdusniy/gltuims wavguesuuimy/dsuusnisneldnisda
Mszuulassinglnlviunyamafiany (Third Party Access: TPA) Minsedvting by

a va = 1% a va N ) |
n15UURRIuIwasdaan1ea1un1sUfURn1sin eadussuulaserrgladiniy

a wa

TammuangInunsujiansssuulaseanglninaduil dadl

Auanlvinifidyyrdevrglvfirvuiauinnda 90 wnzdng Fasnesiuda

v v

- guanliihs1elveg) (Independent Power Producer : IPP)

(2

- Tsalvinee Anw. AflvuneuINAIT 90 WINEIRe

'
a wva v o a

1.1 lsalvinaldldgunsal Inverter U dAnudanvuaigafiunis

Ufusn1sszuulassvnelnihluiite sl
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GC

OC1-P

0C2.1-P, OC2.2-P, OC2.5-P, OC2.6-P

OC3.1-P i3 0C3.3-P, OC3.4.1-P fi3 OC3.4.7-P, OC3.5-P
OC4-p

OC5.1-P

OCé6-P — OC9-P

a va ¥

1.2 Tsaliniildgunsal Inverter IR UAnudannuatigafunis

£%
[

UfuRnsszuulasstnelnihluite dil

GC
GC

OC1-P

0C2.1-P §i1 OC2.6-P
OC3-P fis OC4-P
OC5.2-P

OC6-P iy OC9-P

2. uaaluinfidyyrdevieluirvunaliiv 90 winzdnd Jamunesiuds

- Qmﬁmlﬁ/\lﬂﬁ’mlﬁﬂ (Small Power Producer : SPP)

[y

- Tseldnvee nnn. Avweluy 90 wneing

- gudabiihaldmalulagnisudalndiunnndy 1 welulag

'
a wva 4 J a

2.1 sl ilaldaunsal Inverter WU URnudanimuaigafunig

£%

UfuRnsszuulassgliinluiite fad

2.2 lssliildgunsal Inverter THUG

e

nsszuulasaelninluiige fa

GC
0C1-S

0C2-S, 0C2.1-S, OC-2.2-S, 0C2.4.1-S, 0C2.5.1-S
0C3.1-S uALIu 0C3.1.2.6-S, 0C3.2-S unkiu 0C3.2.3.5-S
0C4.1-S 83 0C4.2-S

0C5.1-S

0C6-S 09 OC-8-S

ANUTBANAUALD 8AAUNT
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- OC1-S

- 0C2-S, 0C2.1-S §ia OC-2.3-S, 0C2.4.2-S, 0C2.5.2-S
- OC3-S

- 0C4-S

- 0C5.2-S

- 0C6-S §13 OC-8-S

a wa

2.3 fudnlalindldmaluladnsudnlniiunnnii 1 welulad THuFon
pudormuaieatumsufiinisssuulasegwilluiade ded
- 0C5.3-S
- inseadudialwihdilaldgunsal Inverter THUFsRnutefmua
AeafumsufiRnisszuulasstngliiaude 2.1
- indesduialwiildgunsal inverter WU SRR mdarimun

Wenfunsufuinisseuulassngluihnude 2.2

nsldadrgFmne WU URaudefvunAsadunisujoanisssuy
Tnssnelwitlusiado feil

- GC

- OC-D

{uanlni1uandyy19av18liia (Independent/Industrial Power
Supplier: IPS)
4.1 Qwﬁmiﬂﬂmaﬂﬁagmw{amaivﬂﬂﬂ (1Ps) Alail¥gunsal Inverter 1%

i

a

mudenmuaigInunsufuiRnsszuulassglniluiade

[l
Ce

e
=D

- GC
- 0C2.1.1-0,0C2.1.2-0
- 0C2.2-0 £i§ 0C2.3-0
- 0C2.4.1-0
- 0C2.5-0 fi§ 0C2.6-0
4.2 duanlatiiwendyaievielit (PS) fldgunsal inverter THUATR
pudermuaiafunsufoinisssuilassheliiluide il
- GC
- 0OC1-0
- 0C2.1.1-0, 0C2.1.3-0
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- 0C2.2-0 23 0C2.3-0
- 0C2.4.2-0
- 0C2.5-0 8§ 0C2.6-0
4.3 Qmﬁmlﬂﬂmaﬂﬁwmﬁamsﬂw% (1PS) Al maluladnisnanlng

1 1 welulad Iuiaaudermvuaiestunmsujiinisseuy

¥
v A

lassnelniiluide fail
- 0C2.4.3-0
- inseaiudialwihdilaldgunsal Inverter THUFTRnutefmun
AeafumsufiRnisszuulasetneliaude 4.1
- ndesduialwiildgunsal Inverter WU RRmdeimuA

Wenfunsufuinisseuulassngluihaude 4.2

5. WLT ouman A STUUANLAUNE 991U (Energy Storage System) 52484

[

dauUsznauves Battery fitdaulesfuszuulasengluia Iujoany
Formuaiefunmsufiinisseuulaseelniiluide i

- GC

- 0C1-0

- 0C3-0

6. Haunaniszuu Microgrid IvujURnudenmuaiieidunisuiainig

[

svuulasenglwiilusde fad
- GC
- 0C1-0
- 0C4-0

Y a

7. duanlifrvuadnuin (VSPP) T fuRnudemmunisifunisufoans
svuulasstnglatiinlustade fail
- GC
- 0C1-0

- 0C5-0

8. c’il,%amiaﬁu“]uQ’s'ms'ammdw%’wsnnswé’qa'ml,l,uunsza'mﬁa (Distributed

[

Energy Resources Aggregator) lviljjUAinudanimvuaiigiiun1sugonnis
syuulassglinluimide Al
- GC
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- OC-N

va

9. msaudaszuulndszudnsUsena MU Uamudaivuaiediunis
UfuRnsszuulasstnelnihluite Al
- GC

- OCH

10. nmsaldszuulasevrglwinlviuiuanaiaru (Third Party Access: TPA)
TiufURmudenvuaneiunisuiinisssuulassinglvinluide dall
- GC

- OCT
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dwsuguan i isidyg@evglninuuinmnnds 90 wneiad

Y
I3

OC-P Auanlninidyyrdeviglnivuiauinndi 90 wnedng

OC1-P Unin

OC1.1-P Tormuaiferfunsufifnsssuulassielnives nvin. dmiududaluliinis
foyaPomeliihauinuinndt 90 wngnd 4 ltuldeusie/fuodewsa fall
- ﬂwﬁmlﬂl\lﬂﬁﬂﬂiwqj (Independent Power Producer : IPP)
- salwifwes nulk. AfvweannT 90 wngdnd
0C1.2-P nsdlasearudaliiAsdindivaeoudeviodeudodiudnuenmviiondosiun
i Asslulihiididyandovelniiu nvie. Whadessuidalwi/Asdlwihdy U5o

AUTDANUA OC2-O

OC2-P n1sUUANISAaUNTSITNAUN SRR

Hi¥usionnIefesuURnuuInsgIuNsAnf ke nsieNsesruulasaglnd

Aoun1siause HiWeudersmaaeuidunIosindalniiuaznaaeuinIoaiiin

s o =~

Il visenaaeusruulasagliivesivousonunaeinamun ielvidulaladi
Weeusaiusruulasegliiugy anuduas anudedels Anudasady uay
Aaun il Sapadulumuinesguitivun Jafreliousedvinidesujifinnu

seloutaniviug fadl

0C2.1-P ns5ulninannszuulassinelnilnaseusn (First Energization)

1. J@eunernoudely nlu. Sunsu wWiegunsallu Switchyard wiauvay

1 ¥
= 1 LY (% L% o/

LYDUABDAUIEUU %aﬂﬂﬁﬂuu?ﬂzéfﬁﬂﬁﬂﬁiMTW’ﬁ@ULL@SVIWHEJUQ‘UﬂiﬂjGHMﬁEUQ’W

o

Fovglni Tnefiteusouwazinertosazidudmvuniuiagnageuusdazsos

Y

TaibAY 10 TurdInkas Nk,

v o

2. fid ousodediunisnsrsasunaznnasunisid oudovesgunsally
Switchyard anuditsun3ludandevelni luiuitldanasiulinude 1.
Tusiate 0C2.1-P waz NWK. a1315LU13IUNTFUIUNITATIADULALNAADY
gUnsalld vailfBeusiafeadufiuinveudlitng

3. nwe. ATIVADUNATBININTITABULALNAGDUNSLT os BvesgUnsally
Switchyard Wlﬂuiﬂmmﬁaﬁmumﬁizulﬂué’iy,m%m&Jlﬁ/\lﬂ'} wdaniy
nlw. azeanlususedliungidouse Tunsdlfinanisnsiaaeulainu nve.

92ABITNLNUTOATUVBINANIATIVER VLA NAdRURINaINTeTY 10 Tu tu
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MNTUNASUNANIIATIVEDULALNIAADU LABATADITLAID A IS 9 Asly
wiouliveunoadluseeu
4. vn nnk. T189131gUnselly Switchyard vesWeusaliniaudmsuns

a 1

S i v A ' v o a v A & Yo v
LYURN® f{;ljL%@N@@‘Ugm@Q@I']LUUﬂqiLLfﬂSUI@IEJQL%@NW@LUNQ?UN@%@U@ 1611?0']8

a' Yy v o [ v Y ) a' A v
LDIRUN AR, LL"UQVL'] LLa%f}{ljL%@NmaﬂgmaﬂLL"ﬂﬂﬂaUﬂJqW ANe. LHDANBIN1TAY

n3vaaeugUnIallaed Nk, LavWeusevzinuaiuiinTiaaeusuiu

VAIINNITATIIFBUAINETT N Nl Tsreudngunsally Switchyard i
wieudmiunaidousie nln. wazdieusovzdossmiunsivaouuazuily
awgosnuliinieudanan defwnnidefiwmAntuszrinedidonsiouas
NN, 9zA09LTgy Independent Engineer (IE) ﬁmﬁﬁﬁﬁﬂuﬁﬁawwmmé’ﬁgﬁyﬂ
ol Tavenldareves IE aedosiuiinveulne v, winfsenuaglin
gunsallu Switchyard auysal usidmnndsigarudngunsally Switchyard 1l
wiouibeuse fioureszfosiuiisveudlddeves IE

dualdievosnsinuiuinisndy asdunisyvesiifidwierto

<

Wudsuiavauludiuvesnnulinsausinaid

Y

5. neuflazdniswiweruuiuszuulnives nuw. ﬁL%amﬁaazﬁaﬂﬁIU%’Uim
970 |E dwé&%amﬁalé’m%a??umimaaumuﬁ’@,ap%uasm811/\1‘1711 a8 AV, 92D
Iluusesann IE Wundngruudannunionvesiiendelunisideuseiu
sxUUYee nwi. (anulssinidiaes anw. TuiansunlnganznIsunIsnIIa5y

aussauzlsabniwnu IE)

0C2.2-P msvunuesessidalniddussuulaseinglniiadausn (First Synchronization)
1. Aewhmsuweiosudalifindrfuszuulasselifiadausn idouse
ynsevdesihumIvadeumLaInsalunIusisanzANNAUABULYAY
(Frequency Ride Through) sy “FumpunaziinsneaeuLaaflaliii

aunsal Inverter uay BESS” 7 vl fviun suUszLameesiudallin
dmiuiieusieiildgunsal Inverter wazszuuinAundssnuuvuieadiin
il (BESS) feausnsiiunsnadeuainuanansalumsmusioaniozainud
Wavuulassewing Inverter uay BESS Tagldinausinnsvaaeunugidonsiodi

1%@Uﬂiiﬁ Inverter

=

\Wounadadds Test Protocol 11150 Commercial Operation Test 11 nlw.

N
eXe

A9 1NaUN1S Test LUA1N3I1 6 LABU T3 Test Protocol agUsenaunie
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NIPUIUNTNAABY, N1599, 8UNTINTITTA, IFNISAMUIUNATNS Laznginaust
Tumsufudgmewasundasmadns

3. 99N Nk, lASunsEuIuMInageuwdl amnnluiiderinimsle o anelu 45
Su Wdodnsvuaunsiuldsunisiuduainma N, wén

4. {\Feusiadosdes18a1u Certificate 270 IE il otfun158ududn Generating
Unit ﬁ'w\i’mmﬁmmaau Final Synchronization Test uaa Imglu Certificate 5

[ L

Yy A U b4 . .
ML UUNANFIUNITIUYUAINUNTDUUDY Generating Unit

X

—2

Y
o '
% IS

Woure waz NN, AeadiureuuiuiunITaasuil

Hiiausadiosds Test Schedule Ty nvln. aaswiilisiing 7 u

© ~N o U,
=
Lo
Xe

AugAIUANTEUUIINADIn TR UAUNTOUAUABANT TYUUAIUANLAE
Uosiu wazeenionanseudulyiglyeusiaisu First Synchronization e

9. HWeuradniunisageunniensauiseyludyardevieliin Fang

v, fAnSasununsivaey wiesiuludnTneunsvageuiiu 9

= o a a a ] o v 1 av g v ¢
nsnagaunsasilialWiwsAndmsudigensanluldaunsal Inverter

= ] v ! & = o a Y o |
WouseynTelzfomutunauNMvuILAIesi a1 iussuulaseelndih

ey

ASusn (First Synchronization) muads OC2.2-P

¥
A |

3 eurennieazdesiidummaaeunnienisnuiszyludyadevioliin
sufssnfiunsmaaeuuaz Uiy “Cunounazisnismaaeuiadsstuinlii
gUnsal Inverter uaz BESS” anufl nvlk. fviun Taesuiuniseaaeulusiade weil
(N) MInadeUAINAINITalUA1TABUAUDIRDAIINA (Frequency Response
Test)
(1) nsnagau kV Control (AGVC Test)

AnTUNLToNAaNinI1sAARY Voltage Protection Equipment ANuaaniniuaLAglIfy

e

msupusaszuulassnglwinvasnsindAdeuss TradiunisnaaeuiuLiy fadl
() NSNAFDUAMNAINNTALUNTNURDENITLIIRULURBUILUa e (Voltage
Ride Through)

n3nvinRanindindmiudivensenldaunsal Inverter
1. {\@eunannsedsasudunaun1svuIuAs sanudaludidriussuy

Tnsanelihasausn (First Synchronization) mudarivundi 0C2.2-P
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2. K. 9YINIINTINERUTDYARATAINNTDUVBILTBNADNNTIY NAILATU
eNasNMIvenTIinAuamlnivesieusons i
o v oA '

3. vn nnk. wuIteyanieusetndslinsuiiu vieaunsalieulesssuy

Y

¥

Iillag Ramgdndes vislifinnumiesldam . agliizunsyuiunis
fiansanauningid eusoaziinsdniuniinsiaasuniluduiiisrtes
ASUAIULA?
4. n1snainnunmliiinlaeuszuy Monitoring System radwssouduly
mudertmundl GCa Tneiivhteiidomsratn fil
(1) w399 (Voltage Level)
(2) Al (Frequency)
(3) g15uedin (Harmonics)
(4) wsaunszion (Voltage Fluctuation)
5. avlw. awhnsnsanianunmlnivesiidensiennie fvensiaiananiw

Tl wagazudsmanisnsiainligweusensunielu 10 Tu

nsnagaunsestlialwidmsudiveusanldaunsal Inverter

= ] v ! & = o a Y o |
WouseynTelzfomutunauNMvuILAIesi a1 iussuulaseelndih

ey

ASausn (First Synchronization) audaruuadi 0C2.2-P

¥
A |

3 eurenieazdestuiunismaaounnenisnuiszyludyadevioliin
sufssnfiunsmaaeuuazUftiniy “tunounagisnismaaeuiadsstuinlii
gUnal Inverter uaz BESS” anufl nvli. fvun Taesufiunisaadeulusiade il
(n) MInaaeUAIAINITalUN1TABUAUDIFBANA (Frequency Response
Test)
(1) nMsnageu kv Control (AGVC Test)
(A) N1sNAEBUNISAIUANNTELETHEATY (Reactive Current Test)
(@) msnaaeun1smIvAumadlnisueaiivl (Reactive Power Control)
(?) NsnAday A Fixed Displacement Factor Cos 6
(@) N1IAdaU A Variable Reactive Power Depending On The Voltage Q(U)
(%) NsvegeUNIIAIUANIIAILNI (Active Power Control)
(@) MInageuANaRNIaluMIVEoan1NLTIFuIUAsuLUAIAE (Voltage
Ride Through)
dmviideusiedildaunsal Inverter uagszuunAUNEIIULUUILAd LW AS]

(BESS) Aa9bgnAtRUNISNAZBUIENING Inverter way BESS a1uda 1. (0) — (9) NSl
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NISNAABUAIILENNTALUNITNDUAUBIADAIILA (Frequency Response Test) a4

o 1. (n) lngldinausinmegeunudiewsenligunsal Inverter

0C2.6-P mssdunstounsBududevielnfinGondied
1. vdnaumsnnasy IiEid eusedssisnuuasuanisageuatuld sy
(Preliminary Report) 9 avl. anelu 7 Tu
2. wdnlfunenusaznanismagevatuileady (Preliminary Report) 17
A, denanisnsavaeunantsaaeulsifideusenely 14 fu

3. aelu 30 Fulvidweusedsseauatuauysal (Final Report) T nla.

'
1Y

LW ONADABILIIAUENTTUATAIAUADINITNAIY (nAw.) 13991515 UUTENBY

S
D e

4

AN1S LALARIAINTIARSUNITIUNITWIITI9BNLAE NAW. 191 N, Ldaenin
15 Tunewiudevglnvidewidiad (Commercial Operation Date : COD)

Wausanosdnonansailv nnn. neu COD litesnin 5 Ju

e
ey

(1) tonansguduan IE Ilsslilagnasistumunandiangndoas,

o %4

AUNNIEAYNABINNYAYY EPC Contract
(2) lena1sduduain IE 2lavinisvaaay Commercial Operation Test
agegnAInudyadevigliinsiuianisneaeu Audnvuzves

nendnlWin (Operating Characteristics) ABLABLNAISNY 9

OC2.7-P nsdndedayariiaidensiaszuy
0C2.7.1P  wihilanuuiinveuvesiiousa
Hideusoasdosfifinuitouluazdiiunsdeluiliudnaiadeuiuiifidouds
awvhmstgliihdgadeusaduatusn damdlaitosnin 10 Suvhms
() UftRasumuleuluiszylneianznsindsteyanu Connected Data and
Information ﬁizqiu Connection Code
(@) UftRasumuleulsiiszylusiideo 0C8-P nMsUszauausuauasa e
(M) wdswesrelwindrgadeusory nuin. uarednualdnusniodsaud nwe.
fvua wiouszyTuiianinaziEuynisanelndi
€) Lﬁﬁ%aﬁaﬁ’%ﬂuﬁﬂﬁ nuln. Lw3ea Site Responsibility Schedule
(1) MemsgUnsaliaeMensesesdnsaLn
(2) SedefuftRnuves]iousedeiuiisveunsuszarunudeyaniy
a =

18015753yl Wneseude duwnyany winfSuliageukazaniui

UURuUsEa
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a

(@) wdsBudu nrln. Juanednualdnuiniedsaui nvln. Mnua IiTeuneiay
= o Y a wa - ¥ o s
voausaii1szuulauiinsunuieuludedmun Generator’s Apparatus

mufszylily Connection Code

1 o a v oA 1 a o 1 v a 1 v U 4 v 1
ﬂ’eJ‘LJ’J‘L!‘VlNL“UE]ZLIG]@GDZLiﬂJVl’]ﬂ'ﬁ%WEJIWﬁ']LGU’]QWLGUE)llﬁ]’e] NLUBUABADIVAE

4
lonansudngrunsiesueugnlunisneaiisuaziiuiaieaddaluinnm
ﬂgmmaﬁlﬁ'msﬁaqﬁwm

NINBLUG

(1)

=

WausaaunsadndstuTusuInglnile widesdsnausuvinnisate Wi

ey

= '
pRTRHEDR
(2) Ak Az vuasURUUTaLaNABINTNEUTUTNWeNsaA NI
T udngeteusie arwmthlidesndt 60 Twins diweuneassesindidaya

swazdeavadselniuazgunsal ausuwuuinvualu Connection Code

0C2.7.2-P  wiiiAnuiuRnvauvas nwk.
Ak, axdasruiiunsiwioludliuduatalanideuiufiaaidideudoasduiing
Dglvifindngeadose
() UfvRnsumuieulviiszyluinde 0C8-P mavszaunufumnasasdie
(v) doumden Wiuveu wazdnds Site Responsibility Schedule Tiugidausie
szuanstoyamuTemssuamdeufruave s nviw. 1Wudves
wazfuinveulunmsmuauMsha uazduvesiouse a gaideuss thu
(1) meusensgUnsaifian
(2) s1emsnuami ol azduduns
(3) msgunsaiildluszuuinsaunnen wdesloln seuulngnns uay
lusguumuay
(@) 90FeiUntsRam min. TsfuRaveumsuszanuanuteyaniusonis
fiszyld Tneszydle suntanu mihisuRaveunazaauiu iRy

SN

=

dﬂavay

() s18azldunveIfuURsuAuUaenden nln. 9avi1 (Local Safety

Procedures) #1U#2T 8 OCA-P 71 LA SUAINULAUSDULA ERHEREL R

Uszanunuiuanulasnienueuluiissy
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N13M3IVFDUYALYDNAD
¥l wae FLeuse IeMvuaiunTIvaeUIRTaNseTINiY NMeraRINEdousdela
ANuN1IAY 0C2.6.1-P U7 uae nui. Azldvinisianaun1snsvdeunnlyd

WANASUANADT

nvl. UagklTounalrsuiunTIvae U aNsBlazaUNTlINeITDY (S3UDeNT
nagoundndu) ieliiulaldainmssudglwiidigadouse azlineliinai

L8995 00UNT 18R DAINNUADAN LAY AU UAIVDITIUU N

o n¥iN. W154a937 YAt aunensaudnsurinisangliindissuu niin. 9w
aniiun1seanniledasusesn nulu. sanlrnulsaluiln wWweduduinlsslnwdnanunse
S uvin1s5anelWilnLg1 Connection Point 1@ (Certificate of Readiness) Waghad

[y 1

$189IUNANNTATIVFR U UANEE N YA NWINTDITDUN NN, Avtus Tdusause

Y

Tunsdlfinanisnsrvaoulaniu nilu. szdesszyamninduiigadeuss wiagunsal

Ale NTOUMBLMANANITRINTN

Tunsdlfl ANk, 18URENIIATIVEBUIT IaLTauralinToudmTun1sareluiludn
seuu WiEWeNseyinsUTuUtUnTaluae/vM3egnliouss adTauds niln. teln

JupsrvaaulvtdnAsa

AsausadgnHNsTUU
n15318 b 15s UK ULl aus e AEnsevinla n1enda1nd nulu. laeen
Certificate Of Readiness MifiunEliausiauds lag Ak, uazdldeusaazivuaiy

Syl

mﬂma‘"nwmmawmaNﬁﬁlﬂﬁ'}ﬁmwnﬁauﬁ'ﬁu nWi. (Registered Operating
Characteristics)

ﬁﬁa;ﬂa Planned Operating Characteristics ﬁ'ﬁzqiu Connection Code @ afudau
wﬁ!waﬁaga Detailed Planned Operating Characteristics ﬁﬁﬁamiaiﬁﬁ'ﬂdﬂﬁﬁu
i, msdeuly azgnimafiansamunulvdniuanudndu aendsandy

Wousslasuagluitssuunagyin Commissioning

AMvin1sUSuUgelnazi3endn Registered Operating Characteristics H4agaeviou

ANANNAILNT0939v00ATRR LR AN @amPdedniu Prudent Practice
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1. sads 0C5.1.1-P fvundumeudiniuls nln. Tlunsmuauaauiuag
useuesTEUY uazimuavthiveidonsoluduiiiades
2. M3fnwAaud warwseturesszuuiulsedud Ay i tdlunisiansan
Muunusazdamandnliih Gadu dupouddmusly 0C5.1.1-p asduiusify
fudunoudiiinuelily 0C3.4-P way 0C3.5-p
3. meldmaraUnAviTan1Izaniay, Partial Blackout way Total Blackout 53ud
Y95enINs)szuunduganinnisdngliilund (Restoration Period) syuu
waslwirenasidaaiuazussiuiieguentasnisvihalunnizund (49.50 -
50.50 Hz Wag +5% Yeusawuvesszuy) uazlumsnausulazdsnsiiuaied

Audalnnlsslndrenalaladuluaiu Merit Order

0C5.1.1.1-P  A3AIUANAIND
1. n¥u. 92$nw1ANE vedsEUUT 50.00 Hz Inn15AIUANEIL Automatic
Generation Control (AGC)
2. fifonsiodoseonlivienanlnivosmy vhnsudslslihneldnisamunuues
52UU AGC (310 n¥lK.) 38 Governor Droop (va3lsslniin) nasnviaiandl
duedesiudalndnfiedgludindrseuu sniuinegindedadommaunaia
(@sfiTousedosssnumanisaiie nwlw. Taeisign sideldsunisussmansy
gnulun1sufURnm OC5.1.1.1-P 910 nviw.)
3, TsalwihdesansanevaueadioAanuiivesssuuiUasunuat uenyas 50.00
+ 0.05 Hz aenvanaa1fivuiwas eerndaluitluszuu audseinnves

T5aluidin dal

] o

o A sulsalnANAT Gas Turbine #999419 Governor @ unsavinaula

a

7 Droop Characteristic 4%

o dmsulsslwianasun Aol Governor @1u15avi197ulév Droop

Characteristic 3-4%
o dnsulsalufin Thermal doas <% Governor @1unsavineuldi
Droop Characteristic 4-6%
wiel nvin. andudimue %Droop Setting waglselnitlyianunsarihnsuile

Y

Tnenlilasuaygnain nuk. neu
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'
IS J

4. JWeusieanusadan1sesles (May Disconnect) Tsslfinvasizeusionan

nszutlasstelnilild nelsifedumnvesdidouso ausuil P-1 deil

® nsdieudiing1 49.00 Hz vi¥egandn 51.00 Hz seidleaiu 5 un

o nsdlmnudsingy 48.00 Hz deweadu 1 wiil

o nsdAnudringy 47.90 Hz sewfleaiiu 5 3wl

e nsdlmNAAINIY 47,50 Hz Wiegsnin 5150 Hz

5. Isslihdesihnmsfiunseanfdmdnlniinude 3 Tnglidessordenisen

NH. LLaﬂﬁ@?’]Lﬁumifﬂuﬂdwmm?{euaaszw%ﬂé’uzj Target Frequency 39
unfilousoazle3u Instruction 90 Avlw. (udeuly OC3.5-P) uaws

= ' Y v v = a o & [ Yo a &
L%@NW@"\]%W@QLLQQI‘V] ANN. NIIUDIEIN LGU@MG]E]VL@@']LUUﬂqﬁLW@%?EJ AN,

e

(%
Y

N 2 o =1 v a W PN N
ﬂ?UﬂMﬂ?’]ﬂﬂ%a\iigUU I@ElLi’JV]?!@ YINUY @QLLQQﬂ’]Eﬂ,u 5 UMNYAIIINNAIUA

S

JTUUNAUEAIZUNR

6. seninfimmgNIsal High Frequency Emergency (%wﬁmm?{qaﬂdw 51.00
¥39 51.50 Hz udusnsdl) lssluieragndanslidaniadeadinluiinoen
9nszvuwsiedaiu Minimum Uptime wivnngideusiofinnsanudiinnis
Jasadosrindalufiduenadwasionnuvaonfovesyananiolasliii A
anansavNUGias Instruction sl

7. lumsdnmSeuununisuanseddavivs oununsnansie Tu wiosminamsds
msiuasesfdaluihvedsadldih ma avle. Rasanudausiuiilbansa
fadnunuliszuuimdmdnlniidrseafivine (Operating Reserve) AMuen
arumdondlsdluiildvinnisudandu nw. asfinsderideudefiinisudnn
AUnSauNEINTY Registered Operating Characteristics (wazinansznusie

LY

N5IALKUYRY NIK.) Lazazvelvidi¥ousaRasaunauarInunsausn vy

SEAUN LY NYN. @1U1IT0AABNULAEEINITAULAS BINLEA LA LARIuA

ANAUR
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Frequency Ride Through Requirement (Non-Inverter Type)

53.00
52.50 Generating plants may disconnect
52 00 above High Frequency Requirement

51.00 Hz

51.50 /
51.00

47.50
47.00

46.50
e
. | |
0 7~ !

Droop Characteristic: Gas Turbine 4%, Hy dro 3-4%, Themmal 4-6%

Droop Characteristic: Gas Turbine 4%, Hydro 3-4%, Themmal 4-6%

|
|
[ 47.90Hz : 48.00 Hz

below Low Frequency Requirement

|
|

|

|

: |
Generating plants may disconnect :
|

| | |
|

0.1 1 5 10 60 100 300
Time (Seconds)

vnesn: Avli. e seanesasiudalblinniivmidulunsnsmuduesesssuul it

Un P-1 \neua Frequency Ride Through maﬂsalvxlﬁwﬁlaﬂ%qﬂmaﬂ Inverter

0C5.1.1.2-P

ﬂ’]'iﬂ’JUF’]iSJLLS\Wq]’u

1.

v

HLYBUARADIANTEUNITATUANLTIRULUY KV Control 13 4 Mode Aiseylilu

Y

¥V J

YoNINUAN GC4.2.4 §993A9ALTUN15USUAIMIL Voltage Reference il
AR 895U UE ATUANTEUULI Y alugUuuu Real Time %30

Scheduling

lunsain nvlw. wudn {ieuseliatunsantuauusadulniilaniy Voltage
Reference n¥ln. azudsligi@ousianstuiioaiunisiatsanmmielsuuss

wazwilvsauiulneisi

Tunsdlil nulw. Asanudiiuinazdsnansenusio aunmlitihwesszuullin
¥93 e, qudarunuszuvlniives nin. azudslw1d oudensiuiile
fdumsiansanmmeivusuasudlvsiuiulaess mndidenseiinag
violidrsuiasanmmadiuussuasudlunuiigudauauszuulaiives

AN, Tonkaaly N, @audnslun1sdnnistiouse
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'
=

2. f@eunanessnyiwssnulilineendt wieanere1uvitlifininen Voltage
Reference 1y Voltage dead band iy + 0.5 kV w?amé"uﬁquﬂmmm
sruubiinnivue Inen15AIUANILUY Remote High Side Voltage Control
Lay Remote High Side MVAR Control W11 Automatic Generation Voltage
Control (AGVO) wazlunsalfmgandufideuseamsnieswelinuguuuy

Local High Side Voltage Control uag Local High Side MVAR Control ielek

a <
ANE. WANTUIAUYBU

Wauseaunsaianisiweules (May Disconnect) Iselniinvesiiousonen

ey

ynszuulassglnihivesnsinialed lngludoduannguesiteuse nu
UM P-2 disil
® N3ALTIAUEINTT 120% VB4 Base Voltage

® NSLIIRUFINIY 110% U9 120% vae Base Voltage faLilaaiiu

10 A9

® NSELIIRUFINIY 105% U9 110% V04 Base Voltage wiaiiiaainu

1,800 U7 %59 30 W

'
=) (% o

®  ASALIIAUAINTY 90% AU 80% UBY Base Voltage siatilodAu 10

a
UMM

)

®  ATALIIAUAINTT 80% AUDNY 50% VS Base Voltage wiotilaatiu 2.5

Ui 0.5 UM s vuadmsunsarnsausaiulugg augun P-2

® N3uIITURINGT 50% 9ufia 0% w84 Base Voltage fiaviouiu 0.15
N
3. Tusguuliilh wenanIzsoeyiNIsAIUANAT Active Power Wan 8969911013
m‘uqm"l Reactive Power 1% power factor aqlsluﬁzjljﬂ 0.9 lagging - 0.9
leading \isliiaanndasturudiosnistussuuieuiu
4. wihfianuduiinveu
4.1 nvin. 9Ei9N50189978 Reactive Power alun1ssusuuasdenis
duesestudalnii Taenadosmunmiudesnsvesssuy
4.2 fidousovrdoufund sadnialwifednwissduussfuesszuy
WaraxyIN15918 Reactive Power audl nile. #1015 masatiaaani

Tsabdvuwesaamidaluieglussuy sniuinasindadndenia
Y
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0C5.1.2-P

Voltage at Point of Measurement (Per unit)
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wada @slsslifihdessonumgnsalli nw. nsulnedafign vide
lasunsussimaseyniiulunmsuon
5. natifiuseiu 1 gafadannsiadiudunioanasesiuiivlaudalsslulding
N15918 Reactive Power L‘UﬁauLLUaalﬂmﬂamwﬁauLﬁmmqmszﬁﬁwms
uassEUUAIUANSALuR Lsslnihazdesliviinisusuen Reactive Power
1ILUU manual N IELTeNsoazlFFU Instruction 910 AvE.
6. nylu. anunsnUudnuazvosnlfngannui uiidmiulsdluiudas

Usgtan AN enaInINANMLIA N E

Voltage Ride Through Requirement (Non-Inverter Type)

1.4

13 Generating plants may disconnect
‘ above High Voltage Requirement

1.2

1800 seconds
B G hodohidonbadahiidnidnbndaisdanttinbsnidanbisdaing
OS5 o o o o o i

1.0
_ . Connected Area -—u—%

e
©

e

Fault incident at
Time = 0 second.

”
%
7

1
2.5 seconds 0 seconds

o
o]

=
©h

—

Generating plants may disconnect
0.5 seconds below Low Vcltage Requirement

0.2

0.15 seconds
» 1
0 1 2 3 10 .. 1800
Time (Seconds)

WNBIR; NV, em.n1mJaﬂmmqn'1mﬁl‘ﬂﬂﬂni’mm.lmqwﬂu'tun'mnu'm'nmua quaaszuulviin
sﬂw P-2 \neua Voltage Ride Through suaqisqiw%miﬁléuaﬂﬂm Inverter

U 9
1. 1Y oUn 06 9a111505UNT B8 Reactive Power 71 0.9 Leading uag 0.9

Lagging au P0ARRnTIn laegsaillosnuamaut® Capability Curve va9
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Tsalavdy 9 Weshwiussiunyadndunasinlimangauiuaudeanisly

Reactive Power wasszuuliiinlunsazdisiatnui nuw. muun

(%
a Y [ v

2. f\eusiafasinIuTILLALNSTLARATEUTIIARAANT IR SEUUTATIYNY

it vesnslaiin lalliAudissylludefmued Gca.2.1

1 bt L

3. LT oUs0A 0INE1EINANTEAUANTULIIDbINTEN U B 1A NN SLY

X

gUnsaivienszuIunInanves dileusenionngndesilouso o yaRnds
unsiadrszuulassngliiiveansliiladlfiAuaAssy T ludedvued
GC4.2.2

4. fifonsiasesinuamzussiuliiling o gafndunasiadissuulassng i

yoans i liliAuanseyliludeimuai GC4.2.3

OC5.2-P Harvuansinuamnwlnivesideuseilégunsal Inverter
0C5.2.1-P msmuqummﬁuazl,mﬁu (Frequency and Voltage Control)
1. ¥ate 0C5.2.1-P fmundumeudmduly nvia. Tlunsauguaianuduay
useuesTEUY uazimuavthiivesidonsoluduiiAsades
2. M3fnwAiaud waruseturesszuuidulseiiuddgitdlunsiiansan
Neunusardansnaslnd Sy Jumeuiitmunly 0C5.2.1-P avdusiudiu
futupouiisiualily OC3.4-P waz OC3.5-P
3. ﬂwmjﬂﬂzgmﬁu Under Frequency Emergency, Partial Blackout, Total

Blackout uag High Frequency Emergency $31f9434581319N15) 52 UUNGUg
annnns9elnliiuni@ (Restoration Period) szuundsliienaimainuiuay
LLiqﬁ’u‘ﬁ'a&Juaﬂszmmiﬁwmiumawﬂﬁ (49.50 - 50.50 Hz Wag +5% V93
L59Fure9sEUY) warlunisunutasdsmsiueiesidalnilsslniies

Tailendulusu Merit Order

0C5.2.1.1-P  N15AUANAZINA
1. nsdinuilsieglutag 49.80 - 50.20 Hz fifeusedastsszulaiinlasnis
WivEoanidsnsudnliii Wievhlimuivesszuulwiinduinegi 50.00 +
0.20 Hz
2. nsdifirufigendn 50.20 Hz fideuredewouaussienuilasnisusuan

masnanlvil1a2e Droop Characteristic 4% w30 10dndU 50% 69 1 Hz

YINMAINAR AV Le a0 veuzsl (Instantaneous Available Power)
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3. ASANAMUDAINTGT 49.80 Hz Hl¥eusafawmauauatsianuilnen sUTuLY
mMasnanlvi1aae Droop Characteristic 4% w3on28dnaU 50% o 1 Hz
Yosidmanlningegavinla s vasgtiu (Maximum Instantaneous Available

Power)
4. A3AIAIUARINTT 47.00 Hz nT089n71 52.00 Hz {14 puFBAINITARANT
Woules (May Disconnect) Lsalnilvesliiausionanainszuulasenglui

yoenslulile mugudi p-3

Frequency Ride Through Requirement (Inverter Type)

55 50 Generating plants may disconnect
. above High Frequency Regquirement

or 50% / Hz

Dead Band +/-0.2 Hz

Frequency (Hz)

oop Characteristic: 4%
or 50% / Hz

4650 Generating plants may disconnect
Ul below Low Frequency Requirement
0 &
01 1 10 100

Time (Seconds)

wnesn: vl manseamaissi el bl dinnishdulumss remnguess sl

gﬂﬁl P-3 1t Frequency Ride Through Guaﬂiﬁx‘ilﬁ/\lﬂ’]m%qﬂmaj Inverter

0C5.2.1.2-P msmuqmmé’u

1. {YeusafaIdawIsNNSATUANLIIAULUL kV Control 13 4 Mode fiseylilu
Jomnuayl GC4.2.4 Feagionlansidaunazaiun1susuaniu Voltage
Reference n1uAMA0N15983AUg ATUANTTUUIAN vislusUnuy Real

Time #58 Scheduling
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Tunsdifn nuw. wudn {ileusalianusamununsadulniiliniy Voltage

vy A '

Reference n¥ln. 9z lEL¥aNAanIIUNOA L HUNTAAITUIMIMNIUTUUT

Y

waruilusiuiulaess

Tunsdldl nwe. Aansanudauiudiasdsnansenusonusiung n3oa
Uaansiy vienmunnliihvesssuulnihves niin. audaiuauszuulniives
. azudaliiidendenuiiiosniunisinnsanmmsuiuusauazuily
srufulagiiyr mngidouderfinee vislidisuRansuvimsuiuluas
ulvmsdigudauauszuulntiinees avn. 1audsly nvw. asnuanslunisda
M5LToNsD

v A

L ousiadasfnuinssiulildesndt nienergruvilysindaan Voltage
Reference ny Voltage dead band 11U + 0.5 kV M%@ﬁﬂﬁuﬁﬂuémmu
syuulniiinue lnen15AIuANLUY Remote High Side Voltage Control
wag Remote High Side MVAR Control t114 Automatic Generation Voltage
Control (AGVC) waglunsdifimgandufidonsearunsniesvelimunuuuy
Local High Side Voltage Control Wag Local High Side MVAR Control wialst
e, RaNSeULAUTOU
2.1 ;:JﬁamiaéfmmamawwiaamwLLiwﬁ’uﬁLﬂﬁauLLanawaiuU%Lamﬁuﬁ
Connected Area muguil P-4 Tnefiiteulunismuaunsineniesu

Reactive Current augu#l P-5 sl

o Tuan1gUnAusInuIEnINg 90% audie 110% ved Base

(%
a Y [ v

Voltage ﬁa;mmmmmm #o4il Voltage Control Operation

$U Reactive Current (I) #5838 Reactive Current 1914

Y

szuulasate i dudndrudunsesunuasundas

o Tluanneiinundaund L39RUTENIN 15% udI 90% 09
Base Voltage 71 9AfiAf 411A53A #o3aAn135U Reactive
Current w3831 Reactive Current 1 udndiutuusadud
Wasuulasegsvuiiviiladingszuulassnglidi

e TluaniziinwalaUnd WIIAUTENING 0% UTT 15% 289
Base Voltage ﬁqmﬁﬂé’?ﬂmmﬁm §199918 Reactive Current
oghavuiiviiladingszuulassnelaihufindininssua Reactive

current Wity Anfifianseuavesgunsal Inverter
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2.2 J\¥eusaa1unsndnnisideules (May Disconnect) 1selniinve sy

Wenmeaananszuulasaiigliihvaanisindale Tnelideduanvg

1%
v

vosiTouste il
® n5illIeAUgINdT 120% Y04 Base Voltage
® NELIIAUFINTT 110% ud9 120% V09 Base Voltage
soifloaiu 10 Juni
o nsdlusadiusiingy 90% quils 80% a3 Base Voltage faiilas

LAY 10 U

® N3duIITUAINTA 80% AuTT 0% Ve Base Voltage saiilas
LAY 2.5 3uauds 0.15 Ui munnuadInsulLaaz NIl

usesulutag muguil P-4
2.3 nsdlfjideusevannsionsooonainszutlaseieliiin mausasily
iz*uuiﬂiaﬁzhEJIWﬁwmzﬁguqm’iﬂ 90% V04 Base Voltage QL%@W}'@
éfaqmmimumﬂﬁuLsﬁﬁzjizuuimwwLﬁ@ﬁhﬂﬁﬂé’ﬂlﬂ/\lﬂmmmié’q
N154azn15Ma15209n15IH 1638 Ramp Rate a1ufi N5 bl

AR

A, annsaususnuarvesnslianzaumuiuiidmsulselniusas

UsELAN AN ENFINUALNALN S EL
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Voltage Ride Through Requirement (Inverter Type)

14

Generating plants may disconnect
above High Voltage Requirement

I

1

[T ———

lll_

10 seconds

I

1

2.5 seconds
below Low Veoltage Requirement

Generating plants may disconnect

Connected Area

Time = 0 second.

|

@« =+
o o

(jun Jad) Juswainseap jo wiod je aBejop,

0.2

1800

//

10

/

Time (Seconds)

wneme: Nk, sinsovamedasiuialriinldnivgdndulum

i aszuulsi

TIMNABIUAIYE

Voltage Ride Through vaslssluiin

9

ldaunsal Inverter

=
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JUN P-5 N13mIuANN1531evisesu Reactive Current vaddideusenlyaunsal Inverter

0C5.2.2-P  Hamvuaiuisdmiuszuuinfiundsnuwuuwadiviuad (BESS)
BESS #osanunsal#usnisszuumudl niln. fiviun niemudyandevneliin i
Black Start, Spinning Reserve, Frequency Regulation, Voltage Regulation,
Synthetic Inertia 1110 M. W95Q4UEIIT BESS Hnanwiiesnealunisatiuayy
szuulaih

0C5.2.3-P  du 9
1. {9 eusiafaia1u1503unIedng Reactive Power 1 0.9 Leading uaz 0.9
Lagging a4 9ARAAIL1ATIA lrogesiaidotnunuand® Capability Curve

(% ]

vadlsslniiindfy q W esnuwusatuiianfadanasialiinuzaufuai

#osnsldf Reactive Power vsszuulwiiilunsiazdisianmud nvli. fsun
2. fidouradasinuussfunasnszuainisufigafadsunsTadiszuy

Tasatglin veanslvtih LliAuendiseyliludodmuad Gea.2.1

| 4 [y

LW OUA A DINYIUNUANTEAUAUTURTIVRILNNTENTUT@ALARIINNT LY

[SN]
eXe

gUnsalvienszurunswanues fileusevieaingnivesiilense m 9a

fasannsiadissuulasaigliiivesnisindldliiAuaaiisey 1ty
Formuai GC4.2.2

0. fifonsodasinmnnsusaduliiling w wiadunesiadissuulasee

IihvesnswilaliAuaisey B ludedmuei 6ca.2.3

OC6-P N1IANAIUATIVEDU WAL N13NAEBU (Monitoring and Testing)

0C6.1-P unin

1. %14 0C6-P MiduFeanisfnmunsiaaeuan Performance voslsslniiuag
s entilsalniivinnisneaeulianizede sudensNAgeUNISUAANISLAY
\P39IUUURNIAY (Load Rejection Test)

2. vl xfnny Performance 15l Tnemsaaaeu mieya ienmauai
LuTaNeaned axid ol a1lselnialuansaufUAldnau Operating
Characteristics

3. ANA. %ﬁ@mumaﬁ]aaumma'}msmiumiﬂammuﬁum%qumaumaq

T5alyln Wensiasunansenundsassuulasangluiwasiialidialadn
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Tsslrtihdeuanunsanud nulk. fvuaiioanutiunmassyuulasstig i
Y89 NH.
4. M3naaey Performance vaslssliifih e1agnlvididunisile
(n) 1aila 9 Ann nle. e1adslilselaivinisveaey Weduduan
Operating Characteristics
(@) 2endaRndi nwe. A Performance Yaalssliiin wd v ua

wWieane 719218 ola sl ldanusauuatamau Operating

Characteristics

A

(A) JiFeusaUszasdazyinsvaaeumendaaindildudladamud e
MendinsinnuYes Al weanmsnaaeundaieu Allnariliie
Operating Characteristics Y04 5 b# 1L UE suwUas (farundou
anav)

5. Msnndau Load Rejection waslsaluih Isidunisile

() \Whgvasgenlng) (Major Overhaul) muiifid enseldudaunugen
Tugfly vionmvaaanit nvli. fwus wie

(W) AENSIRINT N, RANIUATIVADUNS DNAADUREINUT NANIT
nadoyU Load Rejection vaslsebnifinlaniumunasidi v, fiviun
aude 2.(1) Tute 0C6.4.1-P 39

v

(A) HiTeudeUszasdazvinnmavaaeumondaniilduilatigmuds e
MENInsAnmuves nln. vieannsnadeunsaney Miinans
vaaeyu Load Rejection laliumunaidl nvie. faviua sude 2.2)
Tute 0C6.4.1-P

6. lushdio OC6-P 41, Fi “Operating Characteristics” aglilaunuigainusiuis

Economic Operating Characteristics
7. lustade OC6-P 4 anuannsolunsUannisiiueIoauugnidu vngsauds
Aua asveInIsiwas ssveslslninendenisuannisiiung esuuy
2n1du (Load Rejection) wagarwanansalunisidousenduiingsyuuniends

nsUannsiAuATekuUgnauYadlssliih

0C6.2-P  Inguszasd
(n) yliAaaudulasieadsufuaves nun. lun1sldduduniniuaiuse
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Step 1 49.0 Hz

Step 2 48.8 Hz

Step 3 48.6 Hz

Step 4 48.4 Hz

Step 5 48.1 Hz
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[ Single Phase Power Supply YUIN MVA
L] Semi-converter YU MVA
[] 6-Pulse Converter No Series Inductance YUR MVA
] 6-Pulse Converter With Series Inductance > 3%, U9 MVA
DC Drive
[J 6-Pulse Converter With Large Inductor YUR MVA
L1 12-Pulse Converter YU MVA
[J AC Voltage Regulator YU MVA
E0 B0 9 s UM MVA
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Joya Start - Up
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Control, Local High Side Voltage Control, Local High

Side MVAR Control)

Joya BESS H1usyuu SCADA

(A) Yoyafnwinanseny
(MuNINTFIUYBTRITUALALIIUNTS

Wausosruulasaunglninves nvle.)

mMruaTuruuas o daliiaswsn wasdunaunis
Na@aUMSHUAS I L Ea LW
Joyaniunalaniudonmuaii eaiun19id euse sz Uy

Tasselninves nulw.

(9) sruueaniu

szuutosiugunsailnil

szuutlasiusyeylna (Teleprotection System)
52UUUB3INU Direct Transfer Trip waz

Logic Diagram And Configurations
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foii 2
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(1) k399U (Voltage Level)

(2) Al (Frequency)

(3) g15uedin (Harmonics)

(4) usadunsziiion (Voltage Fluctuation)

5. Ak, 9pvinsaTvinaunliiivesdilieudennsiy Nvensiaiannn

T wagazudsmanisasiainligweusensiuniely 10 fu

ANsNAdaULIULATaIN LA THAN

nsnagaulduaTasiullalnidwmiudivendanlaildaunsal Inverter
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AN, ‘ﬁ‘lsﬂ‘fﬁ'qﬂmmﬁ Inverter

0C2.4.1.1.1-S ﬁaumimaauLﬁuLﬂéaqiué'nvmz Trial Run
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(N) NM1sMAasuAIINAINITalUNITADUALDIR 8AINA (Frequency
Response Test)

(1) Msnageu kv Control (AGVC Test)
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Hidousedildgunsal Inverter
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(1) Wind Speed (at Hub Height) (m/s)
(2) Average Wind Direction (Degree) Ao ALad afiAniaay 210019
AUINAIYIT Circular Mean

(3) Ambient Temperature (°C)
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v

Famuuamaiun1suszauanulunmsufifnisssuulassrelnindmiug
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\Jeusaitléigunsal Inverter
dernasiuasesszuUliih nvik. veanudvsdumieaniddnlniivesiTousen
TguUnsal Inverter Beilumaamdsamuifanuduniu (ntermittent) Tuimnnisal
soluil
1. fimswdsliinainlsdduiseianid Low Inertia 1udausnn auvinlsid
AnaEBaRInmaAsallidy (Lost of Large Load) n3onsgayidedidanis
was (Lost of Large Generation)
2. finaarunisaliaundtussuy Wy wgnisaltadesddussuy Jymiaiu
usedulylih Japmeuaiud
3. Aanudangulussuuliirldemelunissessuainuiuniuveslsslnii
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AUNINIFIUTETzUULNNTee NN, NlanvualY saudsdeudenaslivinlisseu

Y

o A

Aaunmlnidesas M3aLAuNIsEAUNAMUA

Fafmuamsinwamnmlnirvesiveusdenlsildagunsal inverter
N13AUANANALASIITINY

N13AUANAIND

1. nsAudliegluyae 49.70 - 50.30 Hz Hl¥eusonaadiusyuulninlaenis
WNA1aIn1sHAR A lUNSEANNAAINIT 49.70 Hz #30ann1adn1sHan bW
lunsdlanufigendn 50.30 Hz e lianudinduaneg#l 50.00 + 0.30 Hz

TaglurranainananileunaazlasuniseniuannidauleNninevaaadiu

Y

[ (%
1Y (%

Busudoueliin Valfidenderosiilit Governor anusavhanldil Droop
Characteristic 3% — 6% A1N7 AN, 9151 Tag nvlw. azidurlAvua
%Droop Setting wazlsslwiliannsavinisuilolagdldldsvouginain
Nl Nau

v o

2. {@eusieanunsadaniswenles (May Disconnect) lsdlihvesieusionsn

Y

nszuulasanglnihle Tngldfolumvavesdidouse muguil S-15 Aadl

e nsilAudiing 49.00 Hz #38g9n31 51.00 Hz sieiilaaiiu 5 w1
® NSUANAFINTT 48.00 Hz ooy 1 Ui

~ A o | VoA a a ~
®  ATUAINUAFNTINIT 47.90 Hz MatuUadnd 51U

® nsdlmnuRfINIY 47.50 Hz 3989031 51.50 Hz
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Frequency Ride Through Requirement (Non-Inverter Type)

53.00
52.50 Generating plants may disconnect
above High Frequency Requirement
52.00
51.00 Hz
51.50 /
51.00 e
Droop Characteristic: 3-6% >
N 50.50
T 50,30 — UL W B R N G D I N S D >
g 5000 Dead Band +/- 0.3 Hz
() A9, 70— e T T T T T T T T T T T T T T T T T >
o 49.50
o
w 49.00 o >
Droop Characteristic: 3-6% \
48.50
49.00 Hz
48.00
! :
I
47.50 T 4790z | 48.00 Hz :
I
‘ I
47.00 Generating plants may disconnect :
46.50 below LowlFrequency Req uiremem| :
7 | i |
0 i
0.1 1 5 10 60 100 300

Time (Seconds)

vnewin: nvl. snansavamasssidaliiildmndivmsndulunssnnansiuase sszuulvivh

gﬂ‘ﬁ S-15 Lneust Frequency Ride Through GUENINIV\Iﬂﬂmﬂ“i’fqﬂﬂiaj Inverter

1Y

\WousoRoddIalanI1InaAn Frequency Relay m1un13197 S-2 (9) 191 e,

(%
Y

9194

eXp

ns1uneluiud 1-30 fusneu vesmnd
0C5.1.1.2-5  N1IAUANUIIAY
1. fifeudedesdamiounisaunuuswiuuuy kv Control 14 4 Mode fiszylilu
Forvun GC4.2.4 Feazdaudanisldrunazaiiiunisuiuriaiu Voltage
Reference AMuAI1LA D3N3 103A US ATUANTEUULNHA islugUnuy Real

Time %38 Scheduling

Tunsdlfl avle. nudn filewsielianmnsnmuauussdulndilamu Voltage
Reference vi3ensalil nwle. i91sanudritazdsnansenusienmuninluiiives
szuulii nal. azudsli i deusionsuiiedniunisionsanvmadulge
wazudlysamdulaeds mndideudeifiniay nielidrsmfansuvimig
Usudssuazudlvmufigudmuauszuulniives avi. ldudsly vienanis

nageunendinIsUTuUwazidly lidulumunasivazdunaunisnageu
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N . AU Nk, veaIudnslunsdnnisieuse MeldyWeusasas

SURAYaUAETINENINUA

Wourarossnwkssunynfnnwnsinlilvinesndn vseneneuvinlinna

N
eXe

A1 Voltage Reference 1ay Voltage dead band finnun Aail
FLAULIINU 22/33 kV Voltage dead band = +03kV

seuLsIFuRaus 69 KV ulU Voltage dead band = + 0.5 kV

w38 ufigudaunuszuulaiiinue Tnen1saruauLuy Remote High
Side Voltage Control tiag Remote High Side MVAR Control W11 Automatic
Generation Voltage Control (AGVC) uazlunsalfimnsndugidousioanansa

%awaiﬁmu&gmwu Local High Side Voltage Control Wag Local High Side

MVAR Control tialst A, Aa1sauiuveou

Wousaanusadan1sideules (May Disconnect) Tsslniinvasiveusasen

W
e

anszuulassigliiivesnisiwile nsldteduanvnesiieuse ay

=

U7 S-16 Al
° ﬂiﬂjLLi\‘iﬁuq\‘mﬁﬁ 120% %84 Base Voltage

® N3ALIIWUAINIY 110% AU 120% V84 Base Voltage fiaiilodiiu

10 3w

® N3ALIWUFINIY 105% Ui 110% V8e Base Voltage sialiloaiiu

1,800 U7 %59 30 W

®  ASALIIAUAINTY 90% AUDI 80% 84 Base Voltage fiotilodtiu 10

a I
IUMN

®  ASHLIINUAINT 80% AU 50% Vs Base Voltage foliloaiu 2.5

D 0.5 Tl suivuadmsuusiaenItinssi Ul mugun S-16

® ASALIINUAINT 50% AU 0% U8d Base Voltage matloaiu 0.15

a =
UM

4. avle. @150 US U NwzYInI NI NIz aua N Ui a1usulselndneas

UsELAN AN eUaIMIUAIUALNZEL
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Voltage Ride Through Requirement (Non-Inverter Type)

1.4
13 Generating plants may disconnect
‘ above High Voltage Requirement
1.2
1800 seconds

1.1 JHrE e e e e R e e e

TOS o o o o o

1.0
= L L i C ted A [
= 0.9 ¢ Fault incident at onnec rea # >
2 Time = 0 second.
€ 08 EHitEH s s # \
§ \ 10 saconds
E 2.5 seconds
=
w
3 06
=
‘B
E 05
=]
o
E 0.4 \ Generating plants may disconnect
o 0.5 seconds below Low Voltage Requirement
]
=

0.2

0.15 seconds
o W / 1 1/
0 1 2 3 10 1800

Time (Seconds)
weve: nvle. ansovaaaTeandnliiildwindum Sudulunsinenmneius wa sszuulviih
JUN S-16 wnaudt Voltage Ride Through wadlssluiiitlalldgunsal Inverter

1% '
Y = 1

vail gleurefatdilayanisaamn Voltage Relay 1un15199 S-2 (9) T nulw. ns7u

Aeluiun 1-30 fugngu Yot

0C5.1.2-5 3¢

1. lunnzund fileusedesannsaiuviedns Reactive Power sgnsviuiiiula fidn
Power Factor 8¢5¢%314 0.9 Leading Wag 0.9 Lagging Lﬁa%’ﬂw%mé’uﬁ@@amé}%
WInFIAbANIZaNiUANABINI51Y Reactive Power vasssuulninluusias
P2a0LT nK, U

2. lunsdlfifidousiosuvidedns Reactive Power auiilifAn Power Factor figafads
WeTineenuaninugin Nt vua 0C5.1.2-S 9o 1 unsenusaaanInbifi
W301M3z1UN15AIVANNISTIENHIvee nHin. Audrivpussuulniives nulw.

i ensensuiierliunsiansanmmadsulsuazudlosiuiulaess
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Tunsdlfl nuli. fsanudiinezdmansenusienuiuas nieauUasnioed
szuuliifies nww. gudmuauszuulniiees nwe. azudslididensensiuiile
fudunisiansaumnsivlsuazudlusudulassy mndideusieifiniag
M'%@l:ﬂL%’]i"mﬁmimmmw%’wgqLLazLLf’ﬂfummﬁqusﬁmuamsudﬂﬂwm N,
Teudsly nalw. anudvslunsdanisidouste

3. fieudefoainwiussiunasnsuainiiiouiigaindannsindissuulasadie
Twihwesnslwit lilAufiseyliluderdmun GCa.2.1

4. f\Jeurafomensuanseiuanuguusvedlinszniuiienaiinainnsldgunsal
yiensruauminanvesiionsiovieangniuesiifonsio o gaRadsnms it
szuulasstnglilihueansinihlaliAuaiissylludervun GCa.2.2

v o

5. Jideusanasinunzuseiulilina (Voltage Unbalance) oy 9afiafwnnsin

&

Lsi'hizwimaﬁzhEJIW‘WW@&ﬂ151Wﬁ11ﬂ1ﬁLﬁuﬁwﬂ7iiqu’ﬂusﬁaﬁ’mum GC4.2.3
6. nilu. TansliTeusoiiuAngunsalszuutesiulwiindmiunindenlesain
deusiaiinszuulassglninddsdwivesidense ielviaenademisiu
walaues NN, Ims@%amia%%’umigﬁﬂﬁé’fﬁhaﬁmm
Harvuanmsinuamnwlnivesideuseildgunsal Inverter
nﬁﬂfsuquﬂ'a'm?ﬂtazl,t,saﬁ'u
msmuqummﬁ

1. ﬂsa‘jmmﬁlﬂa&ﬂumﬂ 49.70 - 50.30 Hz Q’L%ausiaﬁaﬂsd’ssszw”l;vxlﬁﬂmsmi
dinvSeantdsnisuda i Lﬁaﬁﬂﬁmmﬁmmiwdw%ﬂé’uuﬁagﬁ 50.00
+ 0.30 Hz

2. ﬂsa‘jﬁmmﬁqmdw 50.30 Hz ;EL%'awiaéfamauauawiammﬁimaﬂﬂiﬁuam
mauanlvi1a18 Droop Characteristic 4% #3ea28dAdU 50% fio 1 Hz
yoarndnanlwinfiviild a vesriiu (Instantaneous Available Power)

3. AEAANAINT 49.70 Hz ;EL%wiaéfaamuauawiammﬁimmw%’mﬁm
maauanlvia18 Droop Characteristic 4% #3ea28dAaU 50% fio 1 Hz
voadmdnlni1g9anivi1ld a vmey (Maximum Instantaneous
Available Power)

4. nsdinudninga 47.00 Hz 13989071 52.00 Hz Q’L%awfammmﬁmmi
\Joules (May Disconnect) Isslnlihuesideusioaenanszuulassinglui

yoenslulile mugud 5-17
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Frequency Ride Through Requirement (Inverter Type)

53.00
Generating plants may disconnect
52.50 above High Frequency Requirement
52.00 >
9150 Droop Characteristic: 4%
51.00 or 50% / Hz
N
50.50
E}\ 8030 —— - s s s e e >
o 50.00 Dead Band +/- 0.3 Hz
L g T A ot S il
o 49.50
o
TR
49.00
48 50 Droop Characteristic: 4%
' or 30%/ Hz
48.00
47.50
47.00 >
46.50 Generating plants may disconnect
’ / below Low Frequency Requirement
0
0.1 1 10 100

Time (Seconds)

d s a = a a a
winewn: nyin. ansadamasosindalwihldmniimadndulumsinnanniuasse sszuuliih

gﬂﬁ S-17 wneust Frequency Ride Through %ﬂiﬂlﬂ/\lﬁ?ﬁi%qﬂﬂizﬁ Inverter

0C5.2.1.2-S

Vail fl¥eusanetdtalan1sRiAn Frequency Relay m1um15197 S-2 (1) T noli.

n51u Mgludun 1-30 Augneu voewmnd

N13ATUANLIIAY
1. JeNsanadawmsEuNITAIUANLIIRULUY KV Control 13 4 Mode fiseylilu

Forvun GC4.2.4 Farzdaalanisldrunassniunisusudiniy Voltage
Reference AMuAI1LA D3N3 103A U ATUANTEUULNHA TslugUnuy Real
Time %38 Scheduling

Tunsdl#l nolw. wuin fidenselianansamuauusaduluinldnig Voltage
Reference w3ansalil nw. A91sanudrinazdmansenuienmunwlyiiives
szuuliih nlw. zudsli FeusensuiiesidunsfinnsanmmaeUiulss
wazuAlysandulaess mndidenseiinas nislidrsmmarsanimig
USuussuazudlymuiigudmuauszuulniives ave. Iiudely wienanis

nageunendinsuTulswazuiluldidulumunasivazdunounisnaaeud
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nnK. A1vue Ave. veaIudnilun1sannisitouss MLy euranas
SuRaveuAldIeviavLn

WourarassnwkssunafnnnsIalilvisesndt wseneeuyiliandy

eXe

A1 Voltage Reference 1ng Voltage dead band fnun el
FLAULIINU 22/33 kV Voltage dead band = +03kV
seuLsIFuRaUs 69 KV ulU Voltage dead band = + 0.5 kV
w3oAduilgudmuauszuulniindvun laen1sAruaNLUY Remote High

Y 9

Side Voltage Control tkag Remote High Side MVAR Control #1u Automatic

o

Generation Voltage Control (AGVC) wazlunsaifiindnduideusieaiuise

%@W@IﬁﬂiUﬂﬂJLLUU Local High Side Voltage Control &g Local High Side

MVAR Control tialsr A, Aarsauiuveou

2.1 ffeudefosaunsovudeanusaiuiivdsundasmeluuinmii
Connected Area muguT 5-18 Tnefliteulunismununisineviesu
Reactive Current mugﬂﬁ 5-19 ¢ail

e Tuan1zUnAusInuIEnIng 90% ude 110% vo9 Base

(%
Y

Voltage ﬁﬁ;@afﬂmmmﬁm #o4il Voltage Control Operation

$U Reactive Current (Iz) %3 8918 Reactive Current LU 1d

Y

szuulasete i dudadiudunsesunuasundag

o Tluanneiinwnilaund L39RUTENIN 15% udI 90% V09
Base Voltage 71 9Afinf 411A53A #039aAn135U Reactive
Current w3891 Reactive Current i udndruiuusadud
Wasuulasegsviudiviladngszuulaseelidi

o TluannzinwaiaUnd WIIFUTENINN 0% UTT 15% 289
Base Voltage 719afnd su1m5n #0138 Reactive Current
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fu N, Ineivualigudsliiuendyan@evigliil (PS) Mllvuamandnsng

AU 20 Wwngdng U§uRaudenivun feil

n1sUgUANIsAauNNSIsNAUNSIYaUsD
dieusansuanudenvunieiiunmsiWeusessuulassielniives nue.
J A I v a d‘ o a b=} 1
Aoun1sidousie wazeaaauiuAsasiLllnlnil vienaaeuszuulaseglni
voshoudalilimunien Wislviulaladn Weweusedussuulassielniives
v, ud anudues Anuwediels anudasnsie wazaun il Sweaduluay

WINTFIUANNUR

' '
[ A oA

dwsudwensenvinsiwenseruszuulasatglnihvesnisinihiedming avdes
1A5UN135U50991N S INHNE N8 MU EAINE 1T URIAIUNS DNVDITEUUAS 9 LAz

losumseugwlniieuseiniuszuulassielniivesnisindihedmiieuda

suwdedlidoyanui nuin. Seave 1wy Mdwdnlnidl (MW), Status ¥4 Circuit
Breaker kuU Real Time, Status 289 Generator Circuit Breaker Uy Real Time,

Negvadlsalnii, nsaanisalmsndnlniisesiey

Y o = [ Y ] o Yo a9 v L
Panmuansnagaunsasnliatwindmsudwendenlildaunsal Inverter

=

1. JWeusenieusanusvuulassingliiinues nn. sudeieudeiiiouss

X2

1 Y a

mmr;ﬂmamlWﬁwﬁﬂﬁag@,ﬁamdw%ﬁ’u A, Azdsniunivadsunas
UuRnY “Suneunarisnsnnaeuedosiialid gunsal Inverter uaz
BESS” mnwil nvli. fAvium wardananismageuasainsavesaiediiie
Iwihangideusionsonnuismguanlinsiwididousde wag nviw. ol

(%
a (% (% o

A, n351U lagyinnsageunanfnnsuinsinlaratiunisnaaeuluiite

q

[

el

(n) m'51/1maaummmmaaiumﬁmuﬁaamazmmﬁLﬂa“'sjul,maq
(Frequency Ride Through)

(@) n1snadeualINaINisalunIsnevausIfanINd (Frequency
Response Test)

() Nsnagdau kV Control (AGVC Test)
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(1) mInegeuAUaIITalunIudeanrL s MU s uLUat Y
(Voltage Ride Through)
Hiveusewenseiuszuulasselninvesnsiniinedminglviaidunis

naaouiunswidnesvinefigidouserinisideuseszuulasstiglii
Ingagdosnniiunismmagaulas Ui usniy “Fumeuuarisn1smaaouLaIog
Audaladih gunsal Inverter wag BESS” mudl nvli. fmun sade 1. n¥en
denanisnaaeuitenansfusewanismaaauanmsluiindedmute B
fosvhnsmaaeuiasesiudaliii Tnemsideusefuszuulassinglniuas
yhmsveaeuiigafaenasin onunsd il
(n) msnaaay kv Control anudla 1. () nsdlfjieusiefiieusafiuszuy
Tassngluimasnistiihfissdunssiudoust 69 kv Tulul¥uansuadi

Uauandenuaninsalunisaiuaulssiu (kv Control) Mdulumu

'
a voA

Yorvuavos nvle. 1 nilw. 1510 waznsdlfideusedidouse iy
szuulassrlnivesnsiniiafissfuussiusinga 69 kv 1vinng
nAdoUMLTURBULALSI8ALIEIANSNAEEUT NIl e s rLne
AU

(@) nsVadeUAINEINNTalUNINURDaNTLI I UIUA s UL U 1un
(Voltage Ride Through) aud® 1. (4) ﬂizﬁﬁﬁiamaﬁﬁiamaﬁ’mzw
Tsenglningesnistifiafisssunsesusiingt 69 kv lsvhnsnageu
mutupeuLazEasBunn e uRinsinidhes e fmun

v

i ousiennsredugudnlnf il malulad nswanluiiuinnda 1
walulad wiafidearudnlniiiuszaunisvhaumnndy 1 melulad Wi
AINAEeUAILAILITalUNITNUR pdN1IEALE WA BuLUas (Frequency
Ride Through) WagN1SNAGIUAIINAINITALUNITNUA DANIITUITIAU
Wasuulasdavasy (Voltage Ride Through) Ingldinaainisnaaauniug

Wousteflldaunsal Inverter

0C2.1.2-0  defwuamsnageuisasiudaluirdwmiudiweudenldaunsal inverter

1.

' '
1

B~ a W ' o oA oA ]
LYD ME]V]LGUE]llglaﬂU'ﬁg‘UUIﬂiﬂ‘sU']EJVLWW']GUEN AN 3')3JﬂQE‘}|LGUE]3J§]E]V]L%aNC‘]a

eXe

1 Y a

WUl Haa i A dya1@evigliindu niin. agdesanidunisnageuuas

UfufRan “dunaunazisnisvegeuiaiesnilialuiy aunsal Inverter wag

BESS” @nu#l N, A1%UA LaZdINaNISNAGBUAIUEINITAVDILAT BN LA

0OCO-4



Jornuaieafiunmsuifinisssuulassinglniives nviw.

dwsufWeusiaUszunndu q

a o

Trihngildensienseanusungunanlinisinihideuse wag nulu. 1ol

[
a (% [ o

AN, 57U LAYYINNNSNAABUNINAAGININTIAkAZALUNTNAZa UL UV

q

[

il
(N nsnageuaaInIsalun1Imussan1tzaIud LU sunlag
(Frequency Ride Through)
(4) N1INAADUAINNAINTITAIUNTITABUANDIRBAIINA (Frequency
Response Test)
(M) N1snmaau kv Control (AGVC Test)
S ﬂ’liwmaaumiﬂw@mizLLﬁ‘%LLaﬂﬁW (Reactive Current Test)
@) Msvegeun1sMIVANMAIlNiSwaaiivl (Reactive Power Control)
(@) Nsneaay A Fixed Displacement Factor Cos 6
(¥) N1IA@aU A Variable Reactive Power Depending On The Voltage
QU)
(%) nsnaaeun1sAIuAuiEdliih (Active Power Control)
() NMINAdOUAINANITDlUNIUREANIEUSIFUUA LAt vy
(Voltage Ride Through)
Hidousefidonsioruszuulasstnelniihvosnislniidiedminglvdiunisg
naaouiunslwidnesvinefifidouserinisideuseszuulasstiglii
Ingazdosnniunismagautasuguisnniy “Fumeuuarisn1smaaouLAIog
Auflalvii gunsal Inverter wag BESS” il nvli. fviua aaide 1. wiew

AINANISNAADUNIBLONAITTUTDINANITNAFBUANNANS A ed1uue T

'
=) 1

AN, 197U FeResinnisnageulasesntilaliii lnen1sieuneiusyuy

lasangliiuazyinisneaeunynfndaunsin eniunsd feil
(n) MInaaau kV Control mute 1. (A) nItlfl¥auselyausaiusEUY
Tassnelndvesnisindnnseauwsstusae 69 kv JululAnananan

Uavaniiemuaunsalunismuauusinu (kv Control) Mduluniu

a voA

Tan1munved i, I1 nili. N5 uaznsaldlieudefiiousaiy
szuulasavnglndnvesnsiniAseAuwsInuaIngT 69 kV T9viins
NAADUAIUTUNDULALIIUAZLDEANISNAFDUN NITINH 8T8

ANAUR
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(@) mIveaeuniude 1. (1) - (@) nsdlfiTousiofidensetuszuulasetne
Iwfhwesnisliinfiseduusetusiini 69 kv ldvinnnsmaaeunix
funeunazseanBoanmeanufinslaiodhes e e

3. dwsufidousedildgunsal Inverter uazszuuinifundanunuuimadlni
\ll (BESS) foauendtiun1snaaausening Inverter uag BESS auda 1. (n)
~ (a) nsdinnIMAARUANNEINNTAlUNNIABUAUDIABANA (Frequency
Response Test) mude 1. (@) Wldinausinsnaaeunudidousodildaunsal

Inverter

msﬂizmumuﬁ'}uﬂﬁﬂ’ami'mLmumiwam‘lw%}
v oA oA v & ' ' v v v ~
;3Lsuamafwmaamimammaazuu‘[mqmeﬂw%waa NN, HBILIITBYALNBNITIN
weUNISHAR LAY danaludl

(n) YUIARIAINARLAAY (MW)

(1) FD1UNAY

() anpnsuanliisenau

nsuszanuulunsujianisssuulasetnglnia
uanujialunisiasauszaruaiunisaalnila

- @ Y] v i ] '
Weaudunsvesssuulii audasnsde wazauanlniy Jieusessdely
nszviinisle g sSudumglinisldviodsuseszuulasaigluiweanisivdily
anusaldauldauund wiaidumeliiaumeiauniluszuulih
neunsUannieruiwai ot udaliidrdussvulaseeliii a et ause

v o

Aiausiafpudslimudauanssuulnin NN, nsurusEUUEeaslaWwSEuLY Wy

Y

=

SEUUINSANYANs150E SEUUINSANNLeNe 13975a40a150UN AWK, AUUR

nsudauazsnganumatadas

deRamgindewiodiinundluszuulasaielnfivesnisini uagiivgsuils
asdvindunansznunieerasinliiiianansznuduujuanisunangidense
Hideusedivihiidedlimusniiolunsudavnmsaiuazthdstoya lenas wiedu 9

TuA Nl 1ien1sAeseiuasUszanana auil niin. Seselneisiiign

nssnwaanwiniivasieusdaniui nun. Avun
Weaan Ak, Mrueninsgiunseliiuazauninliii (Quality Of Supply)

Intufigeusiesyuulassnelniives nviw. Hlyeusedaiaseenuuuguniaiiteules
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seuuliihuazgunsaldu q Ianunsanusdeaninuazauauaunnnsatelnii 1o
AuansgIuvesszuulniives vk, Alamvuall Siudsliveusedasivilssdu

v

Aaunmlnindesas WIeLAuNIsEAUNMYIUA

dafmuamsinwaunmlnirvesieusdenlaildaunsal Inverter

N13AUANANALATIIIAY

0C2.4.1.1.1-O0 ﬂ']'iﬂ'J‘UﬁliﬁJﬂ'J’lﬁJ?l'

Y a

dmsuuanlviuendgyg@evisluin (IPS) NflvunidwananaIsmiuLInna

Y
£

20 MW fiaedimnuaninsalun1saiuAuaad Al

1. HWewseanansadanisifonles (May Disconnect) Lssluiivesfiteusonsn

nszuulassnglniile lnelifedumevesdilionss augunl O-1 fsil
® N3AANUAAINI 49.00 Hz %38g9n31 51.00 Hz dotiloaiiiu 5 Wi
= o i oA a =
® NFUAIINAAINIT 48.00 Hz Aatuadny 1 U
= o i oA a a a
® AUAIUAAINIT 47.90 Hz Aatuadnuy 5 U

e nsdlmNARINGY 47.50 Hz Wegsnin 5150 Hz

2. ;:JLS?J'amiaﬁ'L%'am'aﬁwu@w%miﬂﬂwﬁﬁé’mmﬁamsﬂ‘v\hﬂﬂ annsadianisidenles
gananszuulasangluinldnunisdanisdeuleseenainszuulaseig
1‘1/\1‘1711%@13&1‘1/\1%/1,#%;@@%Lﬁmlv\lﬂ’mmQ’mﬁmlﬂﬁﬁﬁé’mﬁmﬁmwlﬂﬂﬁ
Wouse §sUfvAnunueiiouluaudluszuulniwes]d ouseny
dortwun OC5.1-P wie 0C5.1-5 Tnglsiferlumnuesiideusie

3. nsdlanuiliioglugag 49.50 - 50.50 Hz fideusesiostasszuuluiinlnenis
indsnsudnlaiinlunsdainudsiinit 49.50 Hz vioanfidsnisuanlalih
Tunsdlmnuiigendn 50.50 Hz wlesilanuiinduanegil 50.00 + 0.50 Hz
Tnedoesald Governor @1unsavineuled Droop Characteristic 3% — 6%
aud A, Ransasn el Nk, auiuiviun %Droop Setting waglsdlviih
liaunsavinsudlalaeililé$ueunnain ame. neu

4. nsdlAamgiinunAnseniizgnidu nvin. anudnslunisvedeyadiisades

WBNTINHUAINANTALUNITAIUANAIUDVDIL TR
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Frequency Ride Through Requirement (Non-Inverter Type)

53.00
52.50
52.00
51.50
51.00

Frequency (Hz)

47.50 &
47.00

46.50
/;;,
0
01

Generating plants may disconnect
above High Frequengy Requirement

51.00 Hz

/

Droop Characteristic: 3-6%

Dead Band +/- 0.5 Hz

Droop Characteristic: 3-6%

|
| 47.50Hz | 48.00Hz
! I

pelow Low Frequency Requirement

|
I
|
!
|
Generating plants may disconnect :
|
|
| i :

1 5 10 60 100 300
Time (Seconds)

v : Al anan seann’ sse el wildvnndivndudulum e mossfuasvassudliih

gﬂﬁ O-1 st Frequency Ride Through ‘U@ﬁiiﬂlﬂﬂﬂﬁhﬂ%’qﬂmiﬂ Inverter

0C2.4.1.1.2-0 NIAIUANUITINY

1.

dwiugnaalviiuendyavevalii (1PS) Mweuseduszuulasselni

o

Qe e

(%
1 1Y a a v o

03N 5INANTEAULS I UA LA 69 kV FulU wazdvunnaInwanfnaesaun

1NN 20 MW AB9ALAILN T LUNITATUANILIIIY il

v o

1.1 diaumaiuisadnni1siiioulss (May Disconnect) Tselniinves

&

v o

K@ aumenanainszuulassvrgni1vesnsiuidale Taeludedy

Y

AN VBITRNAD MUFUN O-2 il
° ﬂifﬁLLﬁﬂﬁuq\‘m’i’] 120% ¥4 Base Voltage

® nSalUIIRUFINTT 110% Ui 120% V84 Base Voltage

AOLlRAY 10 U
® NSalLIIRUFINTT 105% Ui 110% V84 Base Voltage

saLloany 1,800 U9 138 30 Wi
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ASEINIITUAINTT 90% uTs 80% w83 Base Voltage siaiilos
LAY 10 il

ARG 80% uds 50% w89 Base Voltage siaiilos
LAY 2.5 9Udd 0.5 UM ANATUAEINTULABZNTELIIAY
Tutie auguil 0-2

ASEILTITUAINTY 50% 2l 0% 283 Base Voltage fatiios

WY 0.15 AU

A

1.2 f\geusieiioudorugndn i lidyaygevielnii awnsadanis

Woaulgeeananszuulassnelndlanunisdanisideuleseanann

seuulasanglninvedlselnin/iasesiuialuivednda i

dyardevielniiideuse JsujuiRaunasiteulonssiuluszuy

1W17§]ﬂmaaﬁﬁammmmﬁaﬁmum OC5.1-P wag/u13e 0C5.1-S Ingliiie

[ v A 1
L‘UULMQSUEJ\TE‘\JILGU@N@@

1.3 {1¥0360A099ALATHUNITATUANLIIAULUY KV Control ag19iiae

2 Mode lauwn

131

1.3.2

Local High Side Voltage Control ﬁamsmuammé’ué’m High

Side 989 Generator Transformer I@ﬂrzzfﬁamia Iumﬁﬁlﬁm‘m

=) % a

nAvIemnduanIde lvssuudeansvsogunsnlsing o 9

9

=)
c

4

—9

o—

Hdeuseszwinsguimunuszuulniin A Tsdlvinldanulalls
517 06 99 9IAILITIAIUANLTIAUA U High Side vo4
Generator Transformer Tne 1§ eusiatos Tagsuddsnisann
AudAIUANTEUULNTN H1usEUy Voice Communication %30
U ) MUIATTIUVDITLUVABENS

Local High Side MVAR Control @ 8N13AIUAL Reactive Power
AU High Side U84 Generator Transformer Iﬂﬂéﬁama Tunsal
AawnAnundvs evnsuanide vilvszuudeansviegunsal
#ne 9 Al G ousesyinsgud munuszuU A Ulsslui g
ailalls 13 onsioazdipsanmnsamunu Reactive Power fu
High Side ¥®4 Generator Transformer Ims@gﬁ'audmm 1ag
Fufd an1snque aruauszuuleiia /W1usEuy Voice

Communication %3084 9 ANUNINITFIUVDITLUUADENT
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F93gaeadanisldauuazanilun1susuaImiu Voltage Reference
AuANRBINTvasANdAruANsyUUlTilusULuy Real Time 5o

Scheduling

lunsaln nvle. wudn @eussliatunsantuauusanulniilaniy
Voltage Reference n¥lK. 9gud vl 1% ausiansiuiiaatilunis

fansanmniausuugmazidlusauiulaeso

Tunsdlil nwe. Ransanudafivinvdmansenusio aunmlifives
syuulnfinves nvin. dudrrvaussuuliiinves nwn. sudeli
fideusensmuiediunsiansanmmeuivdssuazudlosan iy
Taei§r mngideusaifinias vielidisuiasanmmalsuusauay
ulvaaigudemuauszuulniives v, Tudaly nw. anudnslu
nssansiTonsio

1.4 fidouadosinvinsstuiigafanunnsinldlidesndn vienenenu

IR ANT1A Voltage Reference 1ne Voltage dead band A1uun

(%
v A

NU
syfuususaud 69 kv Tuly Voltage dead band = + 3.0 kV

wIeeBuAudaluaNsEuUlnihAmun

]
=]

1.5 nsdliiamadauninienizandu nin. anuanslunisvedeys
Aetes LﬁaGma]aaummmmialummw@mLmﬁmaaﬁﬁamg

1.6 N, anansausudnuazvesnslimnyaumuuidmsulselnih
wAazrUsennlanenasmuAULINTEY

a

2. nsaguanlniuendya@euisliila (IPS) Midenseduszuulasstelii

Y

FEAULIIAUAINTT 69 kV TuiRmsnaseinnisiniindhedmeiinu
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Voltage Ride Through Requirement (Non-Inverter Type)

1.4

13 Generating plants may disconnect
. above High Voltage Requirement

1.2

1800 seconds

Connected Area

Fault incident at
Time = 0 second

X

10 seconds

AN

2.5 seconds

0.6

0.5

0.4 Generating plants may disconnect

below Low Voltage Requirement

\

0.5 seconds

Yoltage at Point of Measurement (Per unit)

0.2

0.15 seconds
s /)
0 1 2 3 10 1800

Time (Seconds)

vanewn: nle. enansavaaaiasidalvinldmniivn s dulumsimn ansiua wasszuuliih
JUN O-2 1ngudi Voltage Ride Through vaslsslihitlalldaunsal Inverter

0C2.4.1.2-0 3u 9

1. Tunnizuni fleusianesanansaiuniedny Reactive Power agaviuiiviule

'
IS

AN Power Factor 885¥1314 0.9 Leading k@ 0.9 Lagging Wiesnwusesui
iadanasialimngautuaudesnsld Reactive Power vasszuuluil
Tunsazyianan

2. fifousedesinuussuuasnszuainifouiigafindenmasiadiszuulasste
Inlihweanslnih WilmAurfissyliluderdmun Gca.2.1

{ v [y

\WouRBfaIneI81NanTEAUANTULTIVR N TENT U AR NN Tl

[SN]
e

aUNTAINTONTEUIUNTNAN VO BN OYTOINGNAVBIHLTBNAD U YARAGY
wnsIszuulasengliiivesnisiiirlaliAueiseyliludenivun
GC4.2.2
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4. figeusiesasinwinnzussiulilang (Voltage Unbalance) s 90finfssns

v

Fowthszuulasanngluihvasmslninldlifuenssyliludenvun GCa.2.3

Pafmuansineaunwlnivesdieusaildaunsal Inverter

0C2.4.2.1-0  N13AIVANAINDUALL I

0C2.4.2.1.1-O0 ﬂ']'iﬂ'J‘UﬁliﬁJﬂ'J’lﬁJ?l'

[

Y a =)

dmsudndnliiuendyg @evielni (PS) Mlenseiuszuulassnglniiveenis

54

(%
o w a a Y [y '

I AdvuiniawdafafesiuiuaInni 20 MW desdauainnsalunisaiuny

' (%

a v A

AIUD ANU

1. n3edAIUAAINTT 47.00 Hz 3889071 52.00 Hz 517 0uA0aIUTARANTT

Waslga (May Disconnect) lsslniihvesfigeusiosananszuulaseielniii

yoenslulile mugui 0-3

' (%
1 = L A

HiieureNiWeNsoruiNGn N ITidyanTereliih awnsadanisgeules
ponanszuulasegluialanunisdnnisidesuleseanainszuulaseie
Lnifrvelselui/inTosnndialuivesd nanliididyyr@evigliag

'
& U =

Fousie deufuAnunasitoulvauiluszuulniives{idoudeniu
dorimun 0C5.2-P waz/m3e 0C5.2-S Tnglhifeilumnuesdidousio
nsdlamdlaioglurag 49.50 - 50.50 Hz i eusiedestieszuulifinlagns
WisvFoanmdansadsluih wevilvianuivesssuulainduunegi 50.00
+ 0.50 Hz

nsdifinnuiigandn 50.50 Hz fLieudadosmevaussianuilagnisusuan
mauanlvi1a18 Droop Characteristic 4% w3asludndIu 50% sio 1 Hz
vosrndawanlwihiivile o vauwi (nstantaneous Available Power)
nsdifinudninda 49.50 Hz fidouredemeuaussienudlagnsusuiiia
mauanlvi1a1e Droop Characteristic 4% w3asludndIu 50% sio 1 Hz
voerindswdnliingeqai vild o vnzdu (Maximum Instantaneous
Available Power)

nsdhAnimginUnAnieniizanidu nin. anuavslunisvedeyaiiisades

WORTIAABUAILAINNTAlUNTAIVANAIND VBT BN
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Frequency Ride Through Requirement (Inverter Type)

Generating plants may disconnect
abov e High Frequency Requirement

oop Characteristic: 4%
or 50% / Hz

Dead Band +- 0.5 Hz

Frequency (Hz)

Droop Characteristic: 4%
or 50% / Hz

46 50 Generating plants may disconnect
’ /f/ below Low Freguency Requirement
0
0.1 1 10 100

Time (Seconds)

e n¥ln. anansavanniasn wialil ddnnd maddulunsiivanfussessuulili

gﬂ‘ﬁ O-3 Lneust Frequency Ride Through %aaﬁﬂﬂﬁﬁﬁqﬂmaﬁ Inverter

0C2.4.2.1.2-0 NIAIUANUITINY

gr@evwliin (IPS) Midpunaiuszuulasstglninves

o

1. dwmduudalniuend
nsluihsduusstusoud 69 kv ulU uardvuiamdmanfnsssaaiuainndy
20 MW Fasfiamuanunsolumsniunuusaiy fodl

1.1 i ousiodesdniniounisnuaNLIatuLUY KV Control ae1atie

2 Mode 1o

1.1.1 Local High Side Voltage Control @ 8N15AIUA UKTIA UA 11

High Side ¥®9 GeneratorTransformerimcil,%amm'a Tunsel
AavnAaunfvieivnduanidy vilissuudeasviegunsnl

#1e 9 A TeusszminaqudauauszuulwiAulssluiinlg

swlallé {iFoureazdesanunsnnIuaNLIIR UL High Side

93 Generator Transformer laggidosiatas Tngumdsnis
mﬂ@mﬁmUﬂszUiWﬁﬂ K115V Voice Communication

W30BU 9 AIUNINTFIVVDITTUUADANS
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1.1.2 Local High Side MVAR Control ﬁamiﬂmﬂu Reactive Power
AU High Side w84 Generator Transformer Imaéﬁamia Tunsel
\Anwmafaunfs o duanide viliiszuudeansviegunsal
#ne 9 Al G ousesewinagud muauszuU i Ulssluilg
ailalls {13 eaviovzdosannsaniunu Reactive Power Ay
High Side ¥®3 Generator Transformer Immﬂéﬁlaum'al,aﬂ 1ag
FuAndsnsangud arunusz Ul W1usEUY Voice

Communication %38 U 9 AUNINIFILVBITTUUEDENT

Feaznoulanisldaunazatiun1susuainiu Voltage Reference
AuANRBINTvRAudAIuANTEUUlin lusuwuy Real Time w30

Scheduling

Tunsaln nvlw. wudn {L¥eusdaliatunsantuauussdulniilaniy
Voltage Reference n¥li. 93 4L 1% ausons UL oAl un1s

fiarsanmvnalsuussmazuilosiudulaes,

Tunsdlil nvlw. Aansanudauiuinazdamansenusenunmilniiives
sruuldinves niw. audaivaussuulniives nnn. asud el
\Woustensruiiiomidumsinnsaummeusuusaasudlesiudy
oy mngideudeifinias niolidrsufiasammaliuusaay
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1.2 fifousiafesinuusiiuiionfiadenes inlilidosnds vionegush
1#RNI1A1 Voltage Reference lng Voltage dead band fnnun el
syfuususus 69 kv July Voltage dead band = + 3.0 kV
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1.2.1 ¥ eusiafesanunsanuseanmussfuiiudsuutasngly
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Qﬂﬂiaj Inverter
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foluannnuesiiiouse feil

[
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Voltage sioviloafiu 10 Jundi
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Audalnirvesdndnlninidyayrgevelinweuse o

U URnunaedeuluwssiulussuulnive sy eusdeniy
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=
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Voltage Hiausiafodanunsavuunduidngdseuulassigiive
1A NA P ILN1TEINITHAENISAANTUIVDINT b AL e

Ramp Rate sudin1sbutiiiimue

=

1.3 nsalifinwmarauniniennzandu nin. anuanslunisveteys
\Retes tlensivaoumnuansalunsmusLs LR Teuse
1.4 nl. ansauSudnuavenslimunzaunuiuiidmsulsddi
usiazUszLAnlan e naInIuANLNE LY
2, ﬂizﬁQmﬁmiv\lﬁmaﬂé’aujzm%amamﬂﬂ (IPS) Tl eusiefuszuulasetng i

FEAU W3IUAINTT 69 kV TuiRanunaaininstaihdedmineivue

Voltage Ride Through Requirement (Inverter Type)

1.4

1.3 Generating plants may disconnect
above High Voltage Requirement

1.2

Connected Area

0.9

Fault incident at
Time = 0 second.

o
o

X

10 seconds

2
e}

=
e

Generating plants may disconnect
below Low Voltage Requirement

0.2
0.15 seconds

//

0 1 2 3 10 1800
Time (Seconds)

vewa: nin, s smvamaaaindalninldwndmadndulumsimnanuiuaae syl

Ul O-4 \naust Voltage Ride Through veslsdluiindildgunsal Inverter
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|
Shall be required to
inject rer—iact'rve current

0.30

Voltage at Point of Measurement (Per unit)
[=]
[=7]
(=]

0.20
T e e it

0.10 Shall be required to
! inject reactive current

0.00 t
-0.435 0.000 0.435 1.00

Reactive Current (Ig) (Per unit)

JUN O-5 M3AIVANNISTINENTBTU Reactive Current vesieuseildaunsal Inverter

0C2.4.2.2-0 3u 9

1. Tunmeund di¥eurane@1u5asunsedny Reactive Power agheiuiiviule

]
IS

AN Power Factor 885¥1314 0.9 Leading k@ 0.9 Lagging Wesnuusaud
iAnganasalimunzautunuiesnisld Reactive Power wasszuuluiiin
luwsiaggianan

2. fifousedesinuussuuasnszuainifouiinafinsenasiadiszuulasstne
Twhwoenslwit ldlhAurfiseyiluderdmun GCa.2.1

{ v LY

\Wouradaane181uanseAuANTULTIvadlinsensufionainainnsld

[SN]
e

gunsaivienszurumsidnvesiifouseviionngnévesiidoude a qamads
unsiaszuulasstnelafiveanisliiladlfiAud dssyliluderimua
GCa4.2.2

4. fifeuderosinunmzusaiulallina (Voltage Unbalance) o 9nfinsissnas

FathszuulasaingluihvesnisinihldlinAuanssybiludenvun GC4.2.3

0C2.4.3-0  dafmuaisndnvasnanlniinldnalulagnsudaluiiainnds 1 walulad

N1IMBUANBILATNITAIUANAILDKALLTIUTIYARARwNATIA U URnudaiviun

q

nsshwaunminivesideusdenltaunsal Inverter ludarivum 0C2.4.2-0 ¥4l

WiaausuAsssuUlnANwee nYk. 1o nUafruURRINaNTvauLlIANITHBUANDY

OCO-17



0C2.5-0

0C2.6-0

Jornuaieafiunmsuifinisssuulassinglniives nviw.

dwsufWeusiaUszunndu q

AaN1IAIVANAIIND LAz uTiAToUAqUdBMYUAYR ¥ ousofi LildaUnsal

Inverter
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Y
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&

vosidousaliidulumudyginisideuseszuulasainglii lnedidouse
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lasselnilaesin vislwenseressuniseAldingveanisansssuulni
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Hiausaniiszuuinifiunasu (Energy Storage System : ESS)

Torivun 0C3-0 1 agiasandiiouseani BESS Wit Inudedliinuyssaiuiu
syuuRanlniUsELAMBY 9
A5 ESS Usziandu nilw. agfiansandemuuaiitawues ESS unazUszinmu
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o

Hidousaynstedaslufnudennumieiiunisitounassuulassielniives

Y
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Y
2

v, Asanantneudmuafususunssuliiainssuuasusnlides
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dedoyadanty nyin. ns1uviud Meludnmsldsunlamariusuiuie

elninndye vavidunniunsnen O-1
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(3) N, Azia1sanLdenaliiwensensiunielu 45 Jundsainlasudeyaves

Y
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Wousdadwayalinsuiiunuiinuaseezial nnu. dgldaugyinli
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L] Single Phase Power Supply YUIN MVA
[ Semi-converter YUA MVA
[] 6-Pulse Converter No Series Inductance YUIN MVA
[] 6-Pulse Converter With Series Inductance >  ¥U19 MVA

3%, DC Drive

[] 6-Pulse Converter With Large Inductor YUIR MVA
[] 12-Pulse Converter YUIN MVA
[J AC Voltage Regulator YUA MVA
L] 5uﬂ ................................................................... UA MVA

* nedenutenmuangunadisnsueiinifeiulninussinvgsiauasgnamn sy

Tnglvivudsunaeinunisuileuiudsdedmundananaduanan
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Synchronization)
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a

(1) {WWousannsgaziesdidemvuanisuuiuas eanudalni i
szuulassrglwinasswsn (First Synchronization) wagdunaunis
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519N15AT9HBU sgazideadayauazaniuzn1siigs

- U5u1a Maximum Reactive Power (MVAr) #14
Leading wae Lagging 7l a111506 1840 U UL
1Aseeliin

- doyandearuialulin SruaueTosiudaliii
way Adwaslniusaziasos (MVA, MW, PF)

- wflaveuniosiudalwin uay um Inverter

- Usztanvedlselwiln wu Tssluindsainuiou
Tsalndepinudeusiu

- AnwaENIEUIUASNAA NN 1Uu Ussanndaey
M UREY Useun Cogeneration

~ \Fewdwmdnuazidoumasdseildnanlniih

- [Fewduasuildnanlaiih

- gadeudaitrszuulasstneluiiunisliine
ity waranilniusaes k.

- ﬂﬂﬁﬂ%ﬂﬂﬂ@ﬁ’?ﬂ%@%EJWE%Q’]‘IJIWW’]

- YBnamsdendsliidises (MW)

- nsidenlesszuuliimieszuuleth

- ‘i’lj’ejga Start - Up

- MIIAATEUNITAIUANKSIAY 4 Mode (Remote
Hich Side Voltage Control, Remote High Side
MVAR Control, Local High Side Voltage
Control, Local High Side MVAR Control)

- Uaya BESS Wus¥UU SCADA

(n) Yoyafnwwansznu - munfuruiued ssdudaluiiadeusn uay
(usmsgILYesterimuaLAga iy Fumeumsneaeumsiiuedossudaliih
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- Single Line Diagram
- Yayan137M9A1 Frequency Relay Uag Voltage

Relay

(9) szuvdoans . qﬂﬂﬁaiizuu?iami

- SCADA

- RTU

- 3¥UU Party Line

- nglaunsiniluaseny Ak,

- mnoaunsdnipdeud

- mneaulnsEnigliusnisansisay
- nelaUnsAnidtInaeu

- syuvdstayaniu APl dmsu EGAT REFC

() sEUUInTInnasulnih - gunsalszuveinndsnulnih

~ msinde Unit Monitoring Meter (UMM)

- 3%UU Automatic Meter Reading (AMR)

_ SzuUdeasuanuaysrUUAeansd1ses dmsu
1A TIANS UL

- JzUUBUan (Local Time Synchronization

System)
(%) Yeyanaunisvwuesesinila | - Tuaugndsenaufanisudnliin
I fussuulassngluih - Tueygnndandsnumuay

o oA d' o a
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(1) AUUANTT First - AIUAIU First Synchronization
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(1) 330U (Voltage Level)
(2) Al (Frequency)
(3) g15uatin (Harmonics)

(4) wseunsziiion (Voltage Fluctuation)

¥, agvhnsaTainnunmliihvesWeusennsie Nvensiainamninlni uway

WUANANINTIVIA IR eNsanI Uy 10 Ju

NNSNAFBUANUAINNTOLAZNITVIATOUAULATDIVDY BESS
ASNAFDUANNAINITOVDS BESS
1. cj}’tﬁ?famianmnmsﬁaqchusﬂgumauﬂwumut,ﬂ%aﬁwLﬁ@lWﬁﬂLsﬂ’wﬁ’uszw
Tasstnglaiihagausn (First Synchronization) auderinun 0C3.1.2-0
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0C3.1.2-0 o7 2

'
1 I

2. ausenliaumanuszuulaseinelninvee NN, Aa9aiunISNaaeULaY

=3

Uufny “dunauuarisnisnaaeuasasnilaliii aunsal Inverter way

BESS” kaz#iaUe OC3.1.4.2-0 @UN AWK, NIUUA WATAINANISNAADU

' 1
) a (Y (Y

AINANN1TOVBA BESS T nlk. 51U Iagvinnsvnaauianianfaunsinuay
sdumsnaseulushde fil
(n) nsnadeuAINaIIsalunIIRovaueIs oA Ld (Frequency
Response Test)
(9) Msnageu kv Control (AGVC Test)
() MINAFBUNNIAIUANNTELATILEATIN (Reactive Current Test)
(@) nmsnaaeun1smIvAumadlnisueaiivl (Reactive Power Control)
(?) NsnAday A Fixed Displacement Factor Cos 6
(@) NMsne&aau A Variable Reactive Power Depending On The Voltage
Q)
(%) nsvegaUNIsAIUANTIALNI (Active Power Control)
(@) NMINAFEUANNAIINTAIUNINUADAN1NTLTIR LA BuLUast vy
(Voltage Ride Through)
nsdififousiailu BESS Aiflvwnfdmanfndesuliiy 10 MW 2sfosdma
ASNATBUAINAINITAVBY BESS 9 nELT oxsiond a1nuI e uan (FAT

Test) @MSuwAaLTNeUDd BESS gniun1snadau kv Control auda 2. (1)
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0C3.4.1-0  N1IAIUANANALATIIIAY

0C3.4.1.1-0 ﬂ']’iﬂ']UﬁliﬁJﬂ'J’lﬁJ?l'

1.

NN, 92FAYIANUAVDITEUUN 50.00 Hz lagn15AIuANNIU Automatic

Generation Control (AGQ)

. Aeusadastaulvimiiendnluivesny vinsudalninieldnisaiunuves

520U AGC (310 nW.) %30 Droop (vedlselnin) nasagianatiiiung e
Audaliiudoselniindrszuu snduinezdndedatomanaia @
Foureresssnumanisalde nviu. Ineisaiian)

nsdlmwdlioglutig 49.80 - 50.20 Hz fiiousiavdesanunsatioszuy
Iylihlpnsiiismieanidsnsnanlnin iilevilimnuindusegil 50.00 =
0.20 Hz el Armanunsavesid oudadasnero1udaoszuuliiinim
#01UzN159157 (State of Charge)

nsdifiruiigandn 50.20 Hz fidousedemeuaussionuilngnissunds
191 (Charge) @2y Droop Characteristic 4% vi3emiudndIu 50% so 1 Hz
yoarndsliihitanansafniuld o vazdu (Instantaneous Available Power)
nsd@ifinudningn 49.80 Hz fiieusiasiosmeuauswionuilaenssnends
Ihansguuininunaseu (Discharge) A28 Droop Characteristic 4% %3©
Fredndu 50% sio 1 Hz vasrndslifiigeaaivinld o vmedu (Maximum
Instantaneous Available Power)

nsdiANAAININ 47.00 Hz W30gendn 52.00 Hz LT eureanunsadanis
Woules (May Disconnect) Iiﬂv\lﬂwmﬁﬁawia@aﬂmﬂizw‘[mwhslw%

yoamslaifinle muguil 0-8
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Frequency Ride Through Requirement (Inverter Type)

53.00

Generating plants may disconnect

52.50 above High Frequency Requirement

aracteristic:
or 50% /Hz

Dead Band +/-0.2 Hz

roop Characteristic: 4%
or 50%/ Hz

4 50 Generating plants may disconnect
) below Low Frequency Requirement

01 1 10 100
Time (Seconds)

WUBAR: A, amn'amJaﬂm";aaﬂ’ﬂL{'aﬂ”hh'il'flﬂ"mréima]‘a'wfluiuﬂ"rs%’rrmm'us.ui’uﬂwaﬁwﬁlm‘h

E‘U‘ﬁ O-8 Lneust Frequency Ride Through 989 BESS

g & v A v Y & a v
YU LU BUADABIFIVBYANITAIAT Frequency Relay m1um15191 O-2 % nulw.

n51u ngluTui 1-30 Augey veamnd

N1IATUANLIINY
1.

o 1Y

WOURDABITALNTENNITAIUANLIIFULUY KV Control 1 4 Mode Niseulilu

e e
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Yonuun GC4.2.4 Feaznoudansitaulazatiunisusuaimniu Voltage
Reference muAuRa9n15vosAud AtuANszuuliin Meluguuuy Real

Time %38 Scheduling

lunsainl nvlw. wudn fildedeliaiuisanivauwssiulniilaniy Voltage

vy oA i
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w3ellidTIninTaIsUTulTasun lunuiaudauaussuulninves

AN, Tonkadly N, @9udnslunisannisiouss

igeusafassnyLTuYnfnansinkilvinesnd vienereuvilvengd
A1 Voltage Reference lae Voltage dead band Ainiun #gil
FLAULIINU 22/33 kV Voltage dead band = +03kV

seuLsIFuRaus 69 KV ulU Voltage dead band = + 0.5 kV

w3aAdufiqudaruauszuulniitimun Tngn1saiuauuuy Remote High
Side Voltage Control tkag Remote High Side MVAR Control #1u Automatic

[

Generation Voltage Control (AGVC) uaglunsdiflmgdndudifonseansnsa
%’awalﬁmuqmwu Local High Side Voltage Control wag Local High Side
MVAR Control Litelsf nwe. finsaunisiuveu
2.1 fidousefosanusonusoaninussduiuAsuasneluuiiuiiui
Connected Area AUl 0-9 Tnefliteulunsmuaunisdneniesu

Reactive Current mugﬂﬁ 0O-10 sl

o TuannzUnAusInuIening 90% — 110% a9 Base Voltage
NIAANR 1U1M5TAe 8931 Voltage Control Operation $U
Reactive Current (Iz) 9158918 Reactive Current Lsﬂjﬁzjizuu

Tasselndndudndruiuunsssuidsundas

e TluannAnmaRaUNGR WIaRUTENINg 15% — 90% a4 Base
Voltage M90#AAA1195TA #89aAN15TU Reactive Current
#393918 Reactive Current Wudndiuiuussiuiliuasuulas

agwviuiviulalingseuulasainglin

e TluannuinwninUni wseiusEning 0% — 15% Y04 Base
Voltage f13ARAAAIUIATIA A998 Reactive Current g1
usiiuladgszuulasaunglaiduiiinszua Reactive

current WihiuAfinAnszuavosgunsal Inverter

Y A

2.2 Qiauaad1uTasnni1siienles (May Disconnect) Tselfinves

e

v o

N ausoaananszuulassvielniivesnisindqle Taeludeidu

]

ALvRveleusie Al

® n5illIeAUEINTT 120% Y09 Base Voltage
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® NIELIIAUFINTT 110% ude 120% Vo9 Base Voltage
folllaaiiu 10 Jui
® N3aUIIAUGINTT 105% UN9 110% Y839 Base Voltage

AOLBAY 1,800 AWM 13D 30 WY

®  ASAlLTIAUAINTT 90% AUDT 80% U89 Base Voltage molilog

LAY 10 U

o nsdlusetusnga 80% audls 0% ves Base Voltage Aatilos
LAY 2.5 719U 0.15 W umtuad s ulsaznsel

usedulutag muguil 09
2.3 ﬂiﬂjﬂﬁamaﬂammiLﬁ?j'amGiaaaﬂmmzwimqsdwalvmw mnuseiulu
iz*uuiﬂiaﬁzhEJIWﬁwmzﬁguqm’iﬂ 90% V04 Base Voltage QL%@W}'@
Fesanunsavurunduiingszuulassneiiesnefdslniinaunisds
n15uazn1siatsanven1siiindae Ramp Rate a1ufi nas bl

AR

A, ansausudnuasvesnsliimnzaumuiuiidmsulsddniusas

UseLAN A NENFINNANLLALN S FL
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Voltage Ride Through Requirement (Inverter Type)

1.4

1.3 Generating plants may disconnect
above High Voltage Requirement

1.2

Connected Area

Faultincadent at
Time = 0 second.

10 seconds

0.6

0.4
Generating plants may disconnect
below Low Voltage Requirement

Woltage at Point of Measurement (Per unit)

0.2

0.15 seconds

// /f

0 1 2 3 10 1800
Time (Seconds)

wuewa: Nk, a1ansavanetesidelufiildnndmadndulunisimn anuiuncue szuulnia

5U# 0-9 Lnausi Voltage Ride Through %84 BESS

oltage Control Operation

|

1

1
|

Shallbe required to

injec reslictive current

070

0.60

0.50

0.40

0.30

Voltage at Point of Measurement (Per unit)

0.20
015 - ——————m e m -2

I
0.10 | Shall be required to
: injed reactive current

0.00 t
-0.435 0.000 0.435

Reactive Current (Ig) (Per unit)

JUN 0-10 N13AIVANNITIENTOSU Reactive Current vasliousanldaunsal Inverter
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9l flTeurarosdilayan1snei Voltage Relay munn51991 O-2 191 . 51y

Aeluiui 1-30 Aueney vaamnnd

0C3.4.2-0  538%L38MN15MAVEAUBY (Step response time)
SEHEIAINIINOUANDS (T,) Nueia Fraansening T, Fudulnua Stand-by 3o
M3AguAMITADS (Parameter) aufianan T; Adiddlwihnovauseglutag
+ 2% oAt viuA (Set Point) Aagud O-11
In8538LIa1NINBUEUDY (Step Response Time; T,,) 999 BESS fioglailiu 200 ms

Ty =Tz -Ty < 200 ms

0C3.4.3-0 Ramp rate
Ramp rate fio §951n151UE BunUavesideluinangas 10% §a 90% veed

fsrum (Set Point) maugud O-11

_ P(T3) — P(Ty)
 T,—-Ty

RR (W/s)

[
Y

T, A naiiaalnin o 9efnAsiiA1RINNI1 10% V4 set point

(%
a o

T, A vaiialnin o 9efnAsiip1uInng1 90% ¥4 set point

% sel poinl
—
=1
[ %]
r

L

i
L] i
i [
i |
[} i
] i
i i
i i
i L
" i

!‘j |rd jr: IJ Tlme
Step response time

JUT O-11 1IaINnsMeUaANeY kag Ramp Rate vedszuuinAundIuwuuadindinall (BESS)
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U 9

1. Tunmeund di¥eurana@1u5asunsedny Reactive Power ageiuiivivle

'
a1

A" Power Factor 8g5gine 0.9 Leading Uag 0.9 Lagging Wieshwusesui
AnganasTalimunzautuaudesnsld Reactive Power vasszuulyiiin
Tuusiazaianan

2. fidewderainynssunasnssuainiiouiigafndanasiadissuulassde
Inlihueanslnih WiliAurfissyliluderdmun GCa.2.1

Lo DA BINEIYINANTEAUAIUTULTIVBI NN TENTUN ©19LARINNTLY

©»
ey

aUNTAINTONTEUIUNTNAN VDI WONOTTOINGNAVRIHLTBNAD U YARAGY
wnsTmdszuulasengliiivesnisiiinlaliAueiseyliludenivun
GC4.2.2

1 v o [y

4. fFeusiedesinwinnzussiulilana (Voltage Unbalance) a4 9afAnRssns

v

TadszuulassnglvivesnisinihladliiAuanseyliludedmun 6C4.2.3

5. {Wousnadedbivayaniufiseuluiite OCAL w1y SCADA Tiuanistnag

Y

W oUMADLALSNYITEAU SoC TUAIMIUNNTINAI AU (@uiudengunis
Maueanisiiii) welmiulainnSeaudmsunisliusnisseuuiiasndy

¥ dl

6. K\l ouraf 0@ uTaliuIn1ssEuUAINd K. Avua Ly Black Start,
Spinning Reserve, Frequency Regulation, Voltage Regulation, Synthetic
Inertia 110 AN, A91580MANAUIT BESS ddnanmiiissnelunisaduayu

szyuulnii
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N15UsTaIUITUnIUAIINUaRNNY
a a a a A a d' Q.II A
NIAULNAARNAUNANIDAIZRNLAU W BANNTUAIUDISEUUINAN tay/v5 Ay

Y i

Uaeaslumsuiianu niin. viseiveusedaudalisndensiusiug

Y
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1. iielinsdouseszuulassingliiivesidonse Lidwmansznuiuganin
Inuazldfinansznudussuulassieluilae s nnu. Yoasuanslung
\insreapvanunmuasauaNTive sy doNselunafinzay Tnsazuds
113 eusionsnuaraminlafosndn 15 Fu uagymnnudn aniunmuaz
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nsgnuivszuulasaeliilae sy Nelldideusedasiuniseaildingves
=  a é’ v d‘ o

nsAnwsEUUlNTAAATUAILERTIN ANE. Avun

Weonsensaszuulaseveliinves nww. iamgRaUnfnieni1ie
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aa

KLwausaNiiszuu Microgrid

'
| a

WeuneNdssuu Microgrid dadeunenussuulassrgliiivesnisinid wagd

X

PWIAAFINENAAFITINAUNINATY 10 MW AoaufURmutarivug fadl

nsuflianmsnaunssudunsdeuda

AiousefasufuAmutefmuaisiiumadeudeszuulassinglniives nve.
rounsidensio uazdemaasuszuUlasegliivesideudeliinnumien el
filalén Wedeuseruszuulassdelniiives ave. wd prwsiuas mnudedels

pulaendy wazaun i Seadulumuunmsgiuiidivun

' '
[ A oA

dwsudwensenvihnswenseiuszuulasselnihvesnsindhed e aedes
1A5UN135U50991N S INHAE N8 MU EAINE 1T LR IAUNS DNVDITEUUAS 9 LAz

losumseugywlviveuseriniuszuulassiglniivesnisindihedmieuds

sidedlideyaniui nvin. Soswe W Mdawdnlndi (MW), Neguadlsaluil, nns

AMNsainseanlilinsemau a1autin 5 U wagniseanisal Profile n1suan e

¥Y_ o = [ =Y ° v oy A a9 v ¢
dafmuanismagauasasiuialuirdmiudivensenluldgunsal Inverter
1. dweudenweusaiusruulasselniives nin. agdesmiiliunisnagau
a va « & adq r-:l' o a ¢
wazUURnu “duneuuazismmaasuialesinilaliil gunsal Inverter

Wag BESS” m1ufl Nk, NINUA LarEINanIsNA@auUAINNEINITOVDILAT DY

' (%
a a (Y [ [

Alalii i Nl m31u TaeinsneaeuNnfAnfuInTinwasALiun1g
naaouluside fil
(N) AMIMAdaUANAINITATUAIINUADAN1IEAINE LUG suYag
(Frequency Ride Through)
(1) nsnadeuAINaIsalunIIRovaUBIs oA LA (Frequency
Response Test)
(M) nsnagau kv Control (AGVC Test)
(9) MINAFEUANNAINTAIUNINUADAN1NTUTIR LA BuLUasT vy

(Voltage Ride Through)

' '
1A

WanmeMwausanuszuulasaeniivesnsindrdgdmeldmfiunig

N
eXe

NAaeUNUNIS A gd U8 N T ausaYiNN15:8 ausassuUlATat e LW

Y

Iagaghoanniun1mvaaeulaz U uanu “Tunauuagisnisnadauinses

Andalnin gunsal Inverter wag BESS” anudl nul. Amiun m1ude 1. wiey
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AINAN1TNAABUNI DLENETTUTBINANINAFEUINNS IR T1mne T

A { LY

N, N1V Fedeeyinisnageulasesn el lnenisitsuneiussuy

lassthgliihuaginmmegeunyafaninsin eniunsal fil
(n) nMsnageu kV Control aude 1. (A) nsdlfidenseiiiousefiuszuy
Tasstgliihveamslaifissauussiunaus 69 kv Fululvikaninad

Uavaniemuaunsalunismuauusinu (kv Control) Mdulunu

a voA

Yorvunvos nvle. 17 nlw. 151U waznsdlfideusedidousie iy
szuulassrlniivesnsiniinfissfuussiusiinga 69 kv 1vinng
nadoUMLTURBULALSI8AZIBuANSNAEUT NSINTd e s rLne
AU

(@) nsVadeUAIINEAINNTalUNINUR DaNTLT I UIUA s UL U vns
(Voltage Ride Through) aud® 1. (4) ﬂiﬂjﬁﬁam&iaﬁﬁammﬁ’ussw
Tsenelniingesnistifiafisssunsesusiingy 69 kv lsvhnsnaaeu
mutupeuLazwazBunn e uRinsinidhes e fun

v

3. fuieunennsiedulndnlui i ldinalulag nsudaluiiuinnda 1

3
welulad wiefiinsasiidalwiiuszaiunisvhausnnnin 1 welulad 19
AINAdeUAILAILIsaluNITNUR pan1IzANA WA BuLUas (Frequency
Ride Through) WaENISNAABUAIINEINITATUNITNURA BENIILTUIIAY
Wasuwlasdanase (Voltage Ride Through) Ingldinainisnaasuniug

Wawuralyaunsal Inverter

Y o a o a o o v 1 e v L4
‘UE]ﬂ"l‘Vi‘L!ﬂﬂ']'iVlﬂﬁﬁ]ULﬂ’iB\iﬂ’]LﬂﬂlWﬁﬂﬁﬂﬂiUﬁdL‘ljauﬁlaﬂi%q‘ﬂﬂim Inverter

A

1. mdausantdausanuszuulasavielnid1ves NN, 2@l dunIsnaaay

e

warUURaN “dunoulazidnisnaaouiniesindaliiy gunsal Inverter

Wag BESS” MU nili. NUUA LaZaINan1sNAdauAINNEINITOVDILAT DY

' o
= a v (% o

Afaludlile nvlu. 151U IagyinsnageunyafnfwInsinLagaLilunig
nagovlude fal
(n) AMsNAADUAINAILITalUNITNUR BEN1IEA1LE WE BuUad
(Frequency Ride Through)
(@) ArsnadeuadNaINisalunIsnevausIfanINd (Frequency
Response Test)
(m) n1snmgdau kv Control (AGVC Test)

(1) MInAFpUNNTAIUANNTELATILEATY (Reactive Current Test)
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@) Msvegeun1sMIuANIaIlNiSwaaiinl (Reactive Power Control)

(@) NMsyneaau A Fixed Displacement Factor Cos 6

(¥) N1Iedau A Variable Reactive Power Depending On The Voltage
Q)

(%) nsnaaaun1sAIuANiEdlii (Active Power Control)

() MInadpuAIABnTaluNTUsDanIzLIIT VA suLastvay
(Voltage Ride Through)

2. fidonsofideusoruszuulassinglwiiwosnisiwides e lsdduns
naaoufunslwiinesveinefif i dousernisideuseszuulasstiglii
IngazdosnniiunisagaulasUguisniy “Fumeuuarisn1smaaouLAIog
Auflalnli gunsal Inverter wag BESS” il nvli. fviua aude 1. wiew

AINANISNAADUNIBLONAITSUTDINANTITNAFBUANNANS A ed1vue T

'
=Y { 1Y

Al 159U §edosvinisnageuia’setiialiin Tnensideusesussuy
Tasstelwihuazshnsnageufiyafnsenasin sniunsd fail

(n) nMsna@au kV Control mude 1. () ﬂia‘jﬂﬁamﬁiaﬁﬁammﬁmzw

Tasstnglniihaeanisliniindissiunssudaus 69 kv TulUlvuansmai

Uavaniiemuaunsalunismiuauusinu (kv Control) Mduluniu

a voA

Yomuuaves . 19 . ns1u LLazﬂim@L%amaﬁL%amaﬁu
szuulasstlniivesnsiniinfisssunssiusiinga 69 kv 15vinng
NAAUANLTURBULALIBAZIEIANTNAER U NTINTd e S L ne
AU

(@) mIveaeuniude 1. (1) - (@) nsdlfiTousiofidendetuszuulasetne
Tl rveenslnifiseRunsstusiinga 69 kv ldvhnisnageuniy

Suneularsadunnsneaeuinisiniidnesvine i
3. dmiuiiBeusofildgunsal Inverter wagszuuAnAuNdsuwUULEad L
wAdl (BESS) Aaeuanatdun1snnaausywing Inverter way BESS auwe 1. (n)
— (@) nsdln1snegeuAaINnsalunIsReavaNeInonIud (Frequency
Response Test) mude 1. (v) Wildinaminismageunugifoudeldgunsal

Inverter

0C4.2-0 N3UsEAULUAUUHUANTNeURUNSHER I
Wialnsdanadanisuan i twazusurandanuliiddenudunwtenole

Aol lannsgiu awdaliihdsesdiiisme nn. Jdamvuatunauns
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nssnunaunlnihvesidensaniud nwe. fvun

19910 Nk, fﬁ’mmmmgmmsf\halvdﬁwLLazﬂmmWIWﬂw (Quality Of Supply)
Tirugideudessuulasaieliiiwes nl. fieuseTeiosesnuuugunsaidenlss
szuulnlihuazgunsnidu q Wannsonusieanmuazmuauaunmnnssglwii 16
musasguvesszuuliinges nv. Aldimunly sudeideudesioslsivivliszdu

v A

Aaunmlnindesas WseLAunIsEAUNMVIUA

dafmuamsinwaunmlnirvesieusdanlsildaunsal inverter

0C4.4.1.1-0  MIAIUANAIUDLALLIINY

0C4.4.1.1.1-0 msmuqummﬁ

Y a

dusuluanliinfdiszuy Microgrid Waumanuszuulasengluirvesnisiiiidl

V)

YWINMFIHAAAAAITILAUNINNTT 10 MW AB9HA10AINITALUNITAIUANAINND

Aa)
A '

1. JWeusipansadanisiesles (May Disconnect) Isslniihvesiousioaen

nszuulasanglniile Tngldfedumsvesdiouss muguil 0-12 il
= a0 ] = ] oA a =
e n5ilAnudaINg1 49.00 Hz #3983n31 51.00 Hz siaiilaaiiiu 5 wii
® AsalANUDAINTT 48.00 Hz fialiloaiAiu 1 Ui
= a6 ! oA a a =
® N3UAINUNNINIT 47.90 Hz aBLUBIAU 5 1UM

o nsdlAnudcing 47.50 Hz 3989031 51.50 Hz
2. nsdimnudlieglurae 49.60 - 50.40 Hz fidousiafostasszuulaiinlasns
Wnmdsnswaslnirlunsdinnuidnini 49.60 Hz wisanfdaniswanlnii
Tumzﬁmmﬁ'qmd’] 50.40 Hz Lﬁaﬁﬂﬁmm?{ﬂﬁumagjﬁ 50.00 + 0.40 Hz
Tnedasralst Governor @1unsavinaIuldi Droop Characteristic 3% — 6%
i A, Ransan el nile. azdudfiuun %Droop Setting waglsaludh

Y

lanunsavinisudleleenlilasueoyginain nnk. neu
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Frequency Ride Through Requirement (Non-Inverter Type)

Generating plants may disconn ect
above High Freguency Regquirement

51.00Hz

/

Droop Characteristi

Dead Band +/-0.4 Hz

Droop Characteristic: 3-6%

‘\\

49.00Hz

N

| 47.90Hz

|

|

|

I

I

Generating plants may disconnect :

below Low Freguency Regquirement I

[

] 1 i

1 5 10 60 100 300
Time (Seconds)

sarenan: Al ananse] ana3 s wialsildldn v St lums S asfmasesszuulibi

'
=

3Un 0-12 \neW91 Frequency Ride Through SU%JGINDLV\IWW‘?IIIMWL%QUMQJ Inverter

[

0C4.4.1.1.2-0 NIIAIUAUNLIINY

1.

Y a

dmsunnanlwifidiszuu Microgrid Weuseduszuulaseuigluiiueanis

Y

T szAURTIAUR IS 69 KV YulU wasdlaunnaNanfngd 15U uLINAIN

10 MW fiafianaaninsalun1smIvaAuksaiu Aadl

v o

1.1 diaumaiuisafnni1sifoulas (May Disconnect) Tselunvaq

&

v o

N ausoaananszuulassvielniivesnisindqle Teeludeidu

Y

avnvesionsio muguRl 0-13 il
® n3illIeAUEINdn 120% Va4 Base Voltage
® n5llu3eAUgINdT 110% uDa 120% vee Base Voltage
seilondiu 10 Jui
® n5tllu5eAUEINIT 105% una 110% vee Base Voltage
seiloafin 1,800 Jundl ude 30 wiil

®  ASHLIINUAINT 90% AU 80% VS Base Voltage falilod

VY 10 U9
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ASEILIITUANTT 80% Aude 50% Va4 Base Voltage soLilos
LAY 2.5 AUDY 0.5 U MUMAUAFINSULARZATAILTIAY
Tute suguil 0-13

A3EILTITUEINTY 50% AUl 0% 283 Base Voltage satiles

iy 0.15 W19

1.2 {1¥ 03606 099ALATHUNITATUANUTIAULUY KV Control ag1eiiag
2 Mode laun

1.2.1

1.2.2

Local High Side Voltage Control ﬁamsmuammﬁué’m High
Side U84 Generator Transformer I@EJB;:L%@?,JG]'EJ IumﬂjlﬁmMQ
Anunfvewmnsuanide viliszuudoasvidegunsaling o 7
T3 enreszwinsgudmunuszuulnin A Tsdlvinldanulalls
117 016 992 9IEILITIATUANLTIAUA U High Side vo4
Generator Transformer Tnefid ausiates Tngsumdan1sain
AudAluAuszuUlIin H1useuy Voice Communication %50
B 9 FBNATIUYeIsTUVARANS

Local High Side MVAR Control @ 8N13AIUAL Reactive Power
ﬁﬁufﬂgwSde%aﬂGenemﬁorTmnﬁbnneriﬂﬂéﬁauﬁaTUﬂiﬁ
AavnAaunfvieivnduanids yihlissuudoasvidequnsal
s o ldidousoseminsgudmunuszuulidi fu Tsdliialg
ailalls 13 onsioazdipsannsamunu Reactive Power fu
High Side 984 Generator Transformer Iﬂaﬁijﬁaum'al,aﬂ lag

SuAd 915310 Aud auaussuulnin Kussu Voice

Communication %138 81 9 AMHINATFIUVDITLUUADAS

Feagaeadanislduuazaniun1susuaimiu Voltage Reference

AuANRBINTYvasANdAlUANsrUUlNTilusULu Real Time 5o

Scheduling

vatl N, o19TsanlElweNsedamTEUN1IAIVANKIIAULUY KV

Control 1u 4 Mode 13 GC4.2.4 (2) waluinsel

lunsaln nvlw. wudn {ieudeliatunsantuauusadulniilaniy

Voltage Reference n¥li. 9xud4lWE 1% ausons Ui oA tiunis

fsaniausuugmazidlusauiulaesa
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Tunsdlil nvln. Aarsaudaiiuinazdamansenusio annmlniinves
syuulnfinves nviu. audarvaussuuliiives nwn. sudeli
Jideusonsuifiosudunsfiansanmmsuiulssuasudlysauiu
Tai§r mngideudeifinas iolidrsufiasanmmaliuusaay
ulvaaigudemuauszuulniives v, Tudaly nw. anudnslu
nsansiieusie

1.3 fidousadosinwiusstuiigninsannsinldlidesndn vienenen
IR ANT1AT Voltage Reference lny Voltage dead band nuiun
il
syfuusudaud 69 kv Fuly Voltage dead band = + 1.5 kV
viordunquimuauszuulifihimun

1.4 A, ansnsauudnuagsesnslingaunuiuidmiuladnih
wiazUssnnlan endsmuanumaneas

nsdlfiFensiefifszuy Microgrid Mdeusefuszuulasadiglifiisyfuusasiu

#1n31 69 kv U URasnausinnisiaiindhedmiieiinun
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Voltage Ride Through Requirement (Non-Inverter Type)

1.4

13 Generating plants may disconnect
. above High Voltage Requirement

1.2

1800 seconds

Connected Area

Fault incident at
Time = 0 second

X

10 seconds

AN

2.5 seconds

0.6

0.5

0.4 Generating plants may disconnect

below Low Voltage Requirement

\

0.5 seconds

Yoltage at Point of Measurement (Per unit)

0.2

0.15 seconds
s /)
0 1 2 3 10 1800

Time (Seconds)

vanewn: nle. enansavaaaiasidalvinldmniivn s dulumsimn ansiua wasszuuliih
JUN O-13 1neuai Voltage Ride Through vedlsalniiilaildgunsal Inverter

0C4.4.1.2-0 3u 9

(1) luamguni Jieusefeta1u15nsunIeTNg Reactive Power agnaviufiviuln

'
IS

AN Power Factor 885¥1314 0.9 Leading k@ 0.9 Lagging Wiesnwusesui
Rasanasialimngautuanudesnsld Reactive Power vasszuuluil
Tulsaztiaan

(2) ;:JL%awiaoﬁ’aa%’ﬂwumﬁuLLazﬂszLmﬁmLﬁﬂuﬁqmaméﬁammi’@Lsﬁ”rﬁzwimmha
Inlihwes nviw. A issyliludorvue 6Ca.2.1

W OUADABINYIINANTTAUAINTULTIVRILNNTENT UN 19LARAINN 51

—~
&)
=

e

gUNIAINIBNTEUIUNTHANTDY JL¥BUABNTEINGNAVE HiToUsD fl 0

Ansiannsinidissuulassingliinves nue. WlnAuanseyliludeiinue
GC4.2.2
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A 1Y

(@) fensiadasinwinmzussiuliling (Voltage Unbalance) au 3afndsunsin

Whsguulasaelnives nvi. ldliAuansesyliludeimun GCa.2.3

0C4.4.2-0  dafmuamsinwaunnlnivesdieusaildaunsal Inverter

0C4.4.2.1-0  N1FAIUANAIINDUALL I

0C4.4.2.1.1-0 ATAIUANAIND

ANn5U

Y a

HuaR Wi ATssuy Microgrid Weumenussuulassngluivesn sl

Y

YPUIAMAINAARARITINAULINATY 10 MW FBIIANAINITAIUNITAIVANAIIUD

(%
v

NU

1.

n3alANARINT1 47.00 Hz 13084031 52.00 Hz {1T eusiea1u1safaANTs
\Woules (May Disconnect) IiﬁiWﬁ’ma\‘ng‘?ﬁIamGi@@@ﬂ‘\]’]ﬂi%UUIﬂix‘i“U"]EJlWﬂ”l
yoensluile augud o-14

nsdlmnuilieglutae 49.60 - 50.40 Hz fideudefosieszulilasnis
WS oanmdansaaslulih iievildanuivesszuulninduunegi 50.00
+ 0.40 Hz

nsdifinudganin 50.40 Hz fileusedeinsuauswionnuilnenisusuan
masndnliinne Droop Characteristic 4% W3oa1wdndIU 50% mo 1 Hz
vosrndmanlniiivile a veuwiu (nstantaneous Available Power)
nsdifinuAnInin 49.60 Hz fideusafainauausidenmilanisusuii
masndnliinne Droop Characteristic 4% %30A10dAdIU 50% Mo 1 Hz
vosrindsndalafingegnivild w vnzdu (Maximum Instantaneous

Available Power)
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Frequency Ride Through Requirement (Inverter Type)

Generating plants may disconnect
above High Frequency Re quirement

or 50% /Hz

Dead Band +/-0.4 Hz

Frequency (HzZ)

oop Characteristic: 4%
or 50% / Hz

45 50 Generating plants may disconnect
' below Low Frequency Requirement

01 1 10 100
Time (Seconds)

AR IR mmsmlaﬂm'%aan'wL%ﬂ'lﬂﬂw'lm"mréime]n'%fluiuﬂﬁﬁ'nmmwm'uﬂwaaswu‘hiﬂw

gﬂ‘ﬁ O-14 \naus1 Frequency Ride Through maabﬂﬂﬁwﬁﬁqﬂmzﬁ Inverter

o/

0C4.4.2.1.2-0 NI1IAIUANLINAY

Y a

1. ﬁww%’uamamlw%ﬁﬁﬁzw Microgrid \ieusafuszuulassiglniiiwesnis
nlfiszduussiudous 69 kv Tuly wagflvuafdsudafadesuiuinnni
10 MW Fesfienuanansalunisauauusediu fail

1.1 fiousiedasdnimsounsmunuusafuuuy kv Control aghaties 2

Mode o

1.1.1 Local High Side Voltage Control ApnsAIUANKIIFIUAIY High

Side U943 Generator Transformer I@EJ&EL%EJ&MEJ Iumﬁﬁlﬁmwg
AaunfAviewmnsuanide vilviszuudeasviegunsaling 4 7
THhJousoszvinsgudmunuszuulnihaulsdwiildanulsils §

i o5 098 A 99A11150AUAULITIAUA 1 High Side YD1

Generator Transformer Tngf1d eusialos InesuAdan1sain
AugAruAusEuUlIin H1useuy Voice Communication %50

DU 9 MUUINTFILVDITLUVFDENT
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1.1.2 Local High Side MVAR Control ﬁamiﬂmﬂu Reactive Power
AU High Side w84 Generator Transformer Imaéﬁamia Tunsel
\Anwmafaunfs o duanide viliiszuudeansviegunsal
#ne 9 AT ouresyinagud munuszuU A Ulssli g
alallé 13 onsioazdipsanunsamunu Reactive Power #1u
High Side ¥®3 Generator Transformer Imai{uﬁbum’awq 1ag
FuAnd sn159ne ud aruausruulEi HusEuy Voice

Communication %5981 9| MULNTFIUVDITEUUEDANS

Faazroulansldaunazanidunisuiuainiy Voltage Reference M
AUA BIN1TVReA Y ArUANTEUULNA 1 TugUuuy Real Time %30

Scheduling

et AN, 913RTU IR LT BUABTALATEUNITAIUALILTIAULUY KV

Control 1Tu 4 Mode #1131 GC4.2.4 (2) WA usnsel

Tunsali nulw. wud fieusielianunsaniuauwssiulnialany Voltage
Reference n¥li. AzuISWE LY ousoNI IV BALTUNITANINITUINING

USudsauazuilosuiulaes

Tunsdld Ao, Aarsanudaiuinazdanansenusogunnlniivesszuy

Inrves nn. audaruauszuulniives nuk. asudsliyausiensiu
Wadlunisiiansanmmausulsnasudlusuiulaess mndiouse
a = 1Y 1 a % r.:l' 6
Winay vseldidrTiuiansanmmsuiulsuaziilununaudaluay
szuulnives N, tawdaly nulw. @9uanslunisdnnisiausme

1.2 Jeusanasinuusungafnfwnsinlilinesndt vseneey

o 1 |

yiNl#An31 A1 Voltage Reference lag Voltage dead band finviug

fail

JEAULTITUATLA 69 kV AUl Voltage dead band = + 1.5 kV

A A A 1 °

vseA1dunAudnIuaNszuUlninimue

1.2.1 f\¥eusionlygunsal Inverter ABIANNTONUABANINULTIAUT
WaesuwlasnngluuTiiaiuil Connected Area m1ug U
0-15 lnefldoulun1sAiuAuNIsTIensesy Reactive Current

AUFUN O-16 fal
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o TuanIrUnAwsIAUITENING 90% AUDY 110% Va9

Base Voltage M 3 AR A 11157 A 6 3d Voltage
Control Operation 5U Reactive Current (1) #5091
Reactive Current Wndszuulassnglnindudndiu

AU UNUAD UL U

e Tluanmeiaugidaunf LIwusEnIng 15% uds

90% 81 Base Voltage N13AAAAININTIA ABIAANTT

$U Reactive Current #58978 Reactive Current 13u

And1unUwsInUN A sukUateg 19w ulang

Y

szuulasevnglnda

o TluannuinvsRaUng wIaiusEning 0% — 15% a9

Base Voltage M 3AAAMIUINTIA A998 Reactive
Current agwviuiiviuladgszuulassiglnfindud
7Ns¥ua Reactive current 1WNAUANNAANTERATD

'3
gunI Inverter

1.2.2 {iWeusdaaunsadnn1sieules (May Disconnect) 1salvivin

vosylousipoananszuulasatgliihvesnisiuihle Taglyl

A & v A ] o &
amﬂummmammama PNU

ﬂiﬂjLLi\‘iﬁuq\‘mﬂﬂ 120% %8N Base Voltage
NIALIIAUGINTT 110% U3 120% Vo9 Base
Voltagesaliloau 10 Ui

NIAUIIAUAINIT 90% FUDY 80% UBY Base Voltage
1 d‘ a a =

Aollloaiy 10 U9

NIAUTIAUAINTT 80% FUDI 0% 89 Base Voltage
AoLllauAy 2.5 TUMauie 0.15 U AINAINUA

dmsuusaznsilussiulugle musun 0-15

1.2.3 n3dli\ensiavanniswenseeenainszuulaseingliiin win

wseanluszuulaseinglninuaeduasnin 90% vee Base

Voltage Hlausiafadaninsavuunduidngseuulassigiie

UMW AINILNITFINITHAZNITNANTUIVDINTT ENHA e

Ramp Rate anufin1sbitiiiimue

0OCO-52



Voltage at Point of Measurement (Per unit)

Jormuaneiunsufiinisszuulasenglnives nue.

dwsufWeusiaUszunndu q

1.3 Nl @1u150UsuanwazvaansWlmunzaumufiundnsulsalnin
wrazUsennlaNIeNSIRILANULANNS AL
2. n3dlfl¥eusioNilszuy Microgrid MWeusiefiuszuulasadngliisyiuuseiuy

A1n31 69 kV TrURuRaunaannnistnidhedninefiinue

Voltage Ride Through Requirement (Inverter Type)

1.4

13 Generating plants may disconnect
above High Voltage Requirement

1.2

Connected Area

Fault incident at
Time = 0 second.

X

10 seconds

0.8

0.4
Generating plants may disconnect

below Low Voltage Requirement
0.2
0.15 seconds

/!

0 1 2 3 10 1800
Time (Seconds)

wewia: v, a1 saaneteaidalibldnndomndn dulunsimn e wiuaate szuuldi

gﬂ‘ﬁ O-15 neust Voltage Ride Through maaiwivdﬂwﬁl%qﬂmaﬁ Inverter
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1

1

1
1

Shallbe required to

inject re?ctive current

0.70

0.60

0.50

0.40

0.30

Voltage at Point of Measurement (Per unit)

0.20
L e e
0.10 | Shall be required to

: injed reactive current

0.00 t
-0.435 0.000 0.435 1.00

Reactive Current (Ig) (Per unit)

JUN O-16 M3IAIUANNITINENTBTU Reactive Current Yol ¥ousieldgunsal Inverter

0C4.4.2.2-0 3u 9

a

(1) Tun1eUnd di¥eusianeeEunsasunsedny Reactive Power agnaviuiiviula 7

A1 Power Factor 8g5¢%314 0.9 Leading Uag 0.9 Lagging Lﬁa%’ﬂw%mﬁuﬁ@@
Ansanmsialivmnzantuaudonisld Reactive Power vasszulilluus
AZYINIAN

2) fidondoresinvusifulaznzuaiafiouiigafnsunnsiadissuulasadg
e ave. laliAueissyliluderimun GCa.2.1

(3) fieusedomersmansziumuguLswashinsenduiienaiinannisldgunsal
yiensrurunisndnues fileudenieaingndives fieuse m gaRasnasin
iihszuulasstngliiihees ave. laliAuediseyliludedvun GCa.2.2

(@) fdeuderasinmamzusaduliliga (Voltage Unbalance) s 9afinsiansin

Whszuulassnelnihves nvi. laliAuanseyliludenmvun GC4.2.3

0C4.43-0  dermuaiuiuvestnanlnirildmaluladnisudaliiiannndn 1 welulad
nIRRUALBINAEMIATUANAT kAL LTIgaRaR s TalHU TR a e
nssnsnuanliiinvessideudeiildgunsal Inverter Tude 0C4.4.2-0 visil iilo
mnmsiunsszuuliiiives nin. esandefmundsnaniveuunnisnovaussse

MIAIUANANNDRAELSITUNATEUARUTBIURYRIWaNsenlildaunsal Inverter
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0C4.5.1-0

0C4.5.2-0

Jornuaieafiunmsuifinisssuulassinglniives nviw.
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nsUsEaUIUAIUANUARANY
nsgdiinmniaUnAnson1ggnidu Weonuluasvesssuuliii wag/m3e A1y

Uaoadelunsuuirnu ank. anunsadanisweslesszuulasaiglnivesiveuse

a

sonanszuulassielniives . 19 wazudlidndrensiulaesinigaminiag

a v

n3gyile Mellmnmemsaldananidngnniguniiuds N, Isfesmeeuog1uANnT

a

zaniunTdeulesszuulasang i lneisifian

9

N13AIIFBUANIUANUASAMANURVIIYoUsD
1. elinswenseszuulassineliivesideuselidwmansenuduaun il
warlidnansenuduszuulasanglifalagsiu nin. veavudnslunisdn

ATIRdeUanIuAIkazAnantivesdeudaluIamanzay lagazudeli

=3

Wousensuarmilitesndt 15 U wagmnnuitaniunmuasAnauURves

e eXp

ausoldidulumudyginsdousessuulasigliin Tnedideusedlauds

=8

L
W now. 9510 nelw. aeaudnslunisdnnisid eusesvisruaniudgyytdu
JzegaUNINWeNsosAnlun sl U mLazAuaNTRve L Touse
Wuluaudyan wazudald nvlu. 510 39 nle. TaRansanain nsiiieuss

v A | ] Y] | o Xy A v
Yo Weusedrlidwmansynuiuszuulassgliilaesin NeddWeudenas
SunseAltieueInNITANYISEUU NI AT UAILERTIN ANE. A1AUA
2. nsdingensdevsesruulaTatgluinves Nk, InwsRaUNATan1IERNIEY

AN, YOAIUANTIUNITANNISTDUAD

wanuuRlunisaauaunszualniiluadou

(n) idousioazdosinnisuazmunulilinszudluiinlnadounduitrgszuulaswine
ihues nuli. IudssansenudeaiuasesszuUlnih masnade AN
Tl Seumsgun1smIvaNnsIeliives nul.

() Tunsdifidnszualninlnadeunduiingszuulasaiiglniiives . wazdsna

nsgnusenun NI v3au1nsgIuAITATUANATTIIELIN 10 NN, AUl

Yy A

muANszUUlninues Nk, azwdli@oudonIUBALEIUNITAIN TN

Y

Usuugamazuilusaniulaeso
(A Tunsaindnszualnirlvadounduiingseuulaseglniives nuln. wag nuw.

NITUIMAIINTAINANTENURBANLTUAY UTaANUYaDRNaUDITzuUlnin Vo9

o

vl gudaruauszuulniiives nvlu. szuddlvildeudeansiuiiednidunis

Y
| a

fiansaneusulsasuilasuiuleess mndleuseliiney vselddnsu

Y
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0C5.1-0

0C5.1.1-0

Jornuaieafiunmsuifinisssuulassinglniives nviw.

dwsufWeusiaUszunndu q

fsanmnislsuussasii luauiaudatuaussuulnives nvin. lawdsly

AWK, FUANSIUNISARNISIYaNRAD

AxAnluinvuiadnunn (VSPP)

naa i vuaLdnuIn (VSPP) faisusanuszuulasetieinirveanisiadi wazdl

@32

PWIAMFINENRAFITINAUNINAT 6 MW FasufjiRautonivun §adl

n15UURNNSRBUNISIINAUNISIYBNAD

o v a va ¥ o a 1Y) ) i |
AeuseresUinmudeimuniigiiunmsiWensessuulassiglniives ns.
founsieuse uazdemaaauszuulasavelnivesteuseliliaunion el
flaledn Weensieiuszuulassilniinves nvln. udd anuiuas Anuweiala

audaensty wazAun i Snadulumuunsgiuiinivun

' '
[ A oA

dwsudwensenvihnswenseiuszuulasselnihvesnsindhed e aedes
1A5UN135U50991N S INHNE N8 MU EAINE 1T URIAIUNS DNVDITEUUAS 9 LAz

losumseugwlniieuseiniuszuulassielniivesnisindihedmiieuda

sundesiideyaniuil nuu. Sesve wu Mawanlndil (Mw), Negvaslsalin,

AN5ANANISAINSHAR IS8R U 829111 5 T wazn1sAIAN1Sal Profile NNSHAR

Tl

Y o a o a o o v 1 av g v ¢
Pafmuansnagauiasasulialiidwmsudigeudeilildaunsal Inverter

A

1. H¥ausantdeusanuszuulasavielniives nvn. azApennduniIsnaasy

e

wazUURnN “dunounazidnisnaaouinsesindaliiy gunsal Inverter

Wag BESS” MU nii. NUUA LazaINan1sNAdauAINNEINITOVDILAT DY

' o
= a v (% o

Afaludile nvlu. 151U IagyinsnageunyafnfwInsinLagaLlunig
noaeuluite dill
(M) n1sMAd@BUAILAINITaluNITNUR BEATIEAILA LUA BuLUA S
(Frequency Ride Through)
(@) N1SA@BUAIINEIN1TalUNISABUAUDIR BAINE (Frequency
Response Test)
(m) NMsnAaau kv Control (AGVC Test)
@) MINAFEUANNAINNSAlUNISUABEN 1L UUA UL A va

(Voltage Ride Through)
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' '
A A

Adousefidonsioruszuulassnelniihvosnslnidiedmnelsdiuns
naaouiunswidnesvinefigidouserinisideuseszuulasstiglii
Tnsasdawniidunisadeunazdfofiau “Tuneunagisnsmaasuindes
Auflalnli gunsal Inverter wag BESS” il nvli. fviua aude 1. wiew
deansnadeunsetenalsiusesranisnaaaunnstiindedmne W
nvl. 310 Fefesinnismaaeuind sstudaliiin Insnsideusotuszuy
Tassglwihuazshnsnageufiyafndennsin snunsd fail
(n) msnaaay kv Control anudla 1. () nsdlfjieusiefiieusafiuszuy
Tnssnelihassnstuihfissduussdudaus 69 kv dululuanamai

Uavenfsnuaiunsalunisaiuauusany (kv Control) Adulum

'
a voA

Yorvuavos nvle. 1 nlw. 1510 waznsdlfidensedidousefy
szuulaseglnirvesnisiuihfissrunssiusingt 69 kv 15vinas
NAdOUANLTURBULALSIBAZIEIANSTNAER U NTINTd e s rLne
AU

(@) nIsVAFEUAIINAINNTalUNIINURDENITLT I UIUA B UL U vns
(Voltage Ride Through) @mude 1. (3) ﬂiaj;:&%amiaﬁﬁammﬁmzw
Tsenglninaesnistifiafisssunsesusiingy 69 kv lsvhnsnaaeu
mutupeuLarwasiBunnsnageuTinsiniidhesvinefmun

¥ dl

fid oustennsreMdug uaalniildimalulad msndnluiiuinnda 1
walulad wiefidearudnlniiiuszaunisvhaumnndy 1 melulad i
ANSNAAEUAINAINITAlUNITNURBEN1ITAINE WA BuLUAY (Frequency
Ride Through) LagN1SNAABUAIINEINITATUNITNUA BENITITUIIAY
Wasuulasdavase (Voltage Ride Through) Ingldinaainisnaaauniug

Weuselyaunsal Inverter

0C5.1.2-0  dafmuamsnagauiasasnulialnidmiudiveusdanldaunsal Inverter

1.

'
A

Waus el aumnanussuulaseinelniliues nwn. azdasstdun1snagau

e

warUURnN “Yunounazidnisnaaouiniesindaliil gunsal Inverter
WAy BESS” MUl K. AMMUA LazdINan1TNA@auANAINITOVOAAT B

(%
a (4 [ [J

Alalrinla Nl m31u TaeinsneaaunynfAnauInTinwasAEung
naaaulute A9l
(M) NISNAFBUAINUAIUITOLUNITNUABANIILAIIUD U B ULUAd

(Frequency Ride Through)
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(@)

(A)
()
Q)
()
()

()

Jornuaieafiunmsuifinisssuulassinglniives nviw.

dwsufWeusiaUszunndu q

n1snadeuAlnaIN1salunIsnevaLe I 0AIUd (Frequency
Response Test)

n15AEau kV Control (AGVC Test)
N1INAADUNIIAIUANNTEAIHOATIN (Reactive Current Test)
nsnageuNsAIUANMATLHHSwaalin (Reactive Power Control)
N13NAdaU A Fixed Displacement Factor Cos 0

N13NAERY A Variable Reactive Power Depending On The Voltage
Q)

ﬂﬂiﬂﬂﬁ@Uﬂﬂiﬂ?U@Mﬁ’]éﬁlWﬂ”} (Active Power Control)

(al) NINAABUANNEINITALUNITNURDENIE LTI UIUR B ULUAT IV

'
=

(Voltage Ride Through)

2. {eusenideuseiuszuulassielnivasnisiuindhedminglviaiunis

' '
SR |

NaaeunuUNs e gd U e RN T ausavinn15LY ausassuulATatne LW

Y

Ingagdosnniiun1smaaaulasUfuanu “Tunauuwazisnisnadauined

Aialui gunsal Inverter wag BESS” il nwli. Anvum m1ude 1. wiey

AINANIINAFBUNIBLONANTSUTBINaNIINAdaua1Inns A ed e T

ANE. 151U F99899INN15NAaBULA3 aInwlaluidn Tnenisideusanusyuy

lasstnglihuaginmmegeunyafanansin oniunsal fail

(n)

(%)

nsnagau kV Control aude 1. (A) nsdlfidenseiieusefiuszuy
Tasenelndvesnisindnnseauwsstusan 69 kv JululAnananan

Uauandenauanunsalunisaiuaulssiu (kv Control) Mdulumu

'
a voA

TanMunved K. I N, N5 wagnsalilieunefiiousaiu

szuulasavnglndnvesn i nssAauwsItunIngt 69 kv Tviins
3 = d' 1 o 1

NAFDUANUTUANDULALIIUAZLDEANITNAZDUN NTENHE 8 T19Ue

ANAUR

nsnadeuANYe 1. (3) - (@) NIl YeurefieuratusyuUlATIUY

TN 1stuA A sEAULTIRUAINTIT 69 KV THYINN1sNAaaUATY

JUNDUKALIIUALLDLANITNAZBUNNS AN eI 1UI8 AU

3. dwiuiWeusenldaunsal Inverter wazszuuAnAUNGMIURUULYAE b

Y

vl (BESS) ABIhanaiunNISNAaausening Inverter wag BESS muta 1. (n)

— () n3dinNIVAdsUAMINAINITALUNITABUAUDIRNBA NG (Frequency
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0C5.2-0

0C5.3-0
0C5.3.1-0

0C5.3.2-0

0C5.4-0

Jornuaieafiunmsuifinisssuulassinglniives nviw.
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Response Test) muda 1. (v) Wildinusinisnaaeunugideudenldgunsal

Inverter

n1sUsEaUIUAIUUURNITIUN1SHER W

' '
IS ! d

WansioNAeinN1siounaszuulaTey1ulninves nvik. desudsdoyaianising

eXp

wwumswaalwih saselud

(n) vnmaas@nlddln (Mw)

(%) @i

(m) afansuan Wi ewmeou

(1) mansainsuanlndisedeu aruth 5 U

(3) Unuunsuaalnisne Iy (Daily Load Profile)

nsuszauulunsuianisseuulasetnglnin
uanujialunisiasauszaruaiunisanalnia

iennusiunsesszuuliin auvasnds uagamnwlii fideusdeazsosl
nszinsle q Sudumnlinsldviedeureszuulaseigluinuesnisindil
anusaldauldauund wiaidumeliiaumeiauniluszuulvih
reunsUaanIevuiuaiesindaliindrdussuulnsainglniin a goidouse

= R v v ¢ | M av Yy Y
Fousadowdsligudmunussuulni avw. nsrukussuudeasilamioul’s

e

WU SEUUINSANNENSISUE SeUUINSANYdete se35aedN5uN NWk. AU

N15UAWALIBNUMATATDS

=

Woinmgiatemiedwaunilussuulassroliiivesnisini wasdivgdus

asdeindunansenunseraibiifanansenuaiud jURn15u19n{iause

Wewselinthfiseslinnusiudalunisudungnisaluazindatoya lanans v5edu

@32

q TiuA nvl. Wien1sessinazUszanana auil nin. Seselaaiiiiign

ns¥nwgauninfivesidensianiuil W, fivun

osan avin. Amusuasgiunsingliiuazganiwliliii (Quality Of Supply)
Tirugideudessuulaseieliiies nli. ideureTuinseenuuugunsaidenlss
szuulifiuargunsaldu q Tannsanuseanmuazarunuaannnsaelnd 1
musnasgIuvesszuulninues nw. Aldimunly sudeideudesioslsivivliszau

v

AN nlifesas MselAuNINsEAUNMmUA
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0C5.4.1-0  dermuanisinwinunmilnivesideuseilailégunsel inverter
0C5.4.1.1-0  N15AUANAIINDLAZITIAY
0C5.4.1.1.1-0 N13AUANAINA
dwsugndnliiivuiaidnann (VsPP) Mdeudetuszuulassingliiihuesnisinihi
fruamdmanfadenutuminnit 6 MW feslanuansalunisaiunuaud
1. fifeuseanunsadnnisidonles (May Disconnect) Tsdlwiiwasideusiassn

1 szuulpsanglniile Tagldfodumsuesdouss muguil 0-17 sl
= o ] 4 ] oA a =
® n3ANNDAINTY 49.00 Hz ¥13083N71 51.00 Hz salileaiiu 5 Ui
= o i oA a =
® NFUAIUAAINIT 48.00 Hz Aatuadny 1 U
® N5AANUAAINT 47.90 Hz doilloaiiiu 5 Fud

o nsdaudeinnit 47.50 Hz 3989031 51.50 Hz
2. nsdimnuilaieglutag 49.60 - 50.40 Hz fiFeusesiostaeszuuliinlagnis
diurn&snswaaliiilunsdiannudainit 49.60 Hz wieanrdanisudnlndi
Tunsdlmnuiigendn 50.40 Hz wilesiliadudnduanegil 50.00 + 0.40 Hz
Tnedessalst Governor @1mnsaviauled Droop Characteristic 3% — 6%
AT AR, 1500 Vel vl i dugrinnun %Droop Setting wazlsalvlii
lansavimsudlalasfldléfuoyanan nw. oy
3. nsdlAamgfinunAnseoniizgnidu nvin. anudnslunisvedeyaiiisades

WENTIVHUANANTALUNITAIUANAINNTVDIL TR
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Frequency Ride Through Requirement (Non-Inverter Type)

53.00
52.50 Generating plants may disconn ect
52 00 above High Freguency Regquirement
51.00Hz
51.50

/

51.00

Droop Characteristi

)

I 50.50
L 5040 ——
g 50.00 Dead Band +/- 0.4 Hz
o
49.60
= 48.50
&
49.00
Droop Characteristic: 3-6% \
45.50
49500 Hz
48.00
i |
"\ | |
47.50 ' a7.90H2 | 48.00Hz |
|
- I
47.00 Generating plants may disconnect :
16,50 below Low Freguency Regquirement :
g ! I
& I | I
o L
0.1 1 5 10 60 100 300

Time (Seconds)

sarenan: Al ananse] ana3 s wialsildldn v St lums S asfmasesszuulibi

'
a

Un O-17 \neu9 Frequency Ride Through Guaﬂiﬁﬂl‘ll\lﬁﬁmﬂﬂi’fqﬂﬂiaj Inverter

0C5.4.1.1.2-0 A1IAUANUTIAU
1. dwmsuindaliihuininunn (VSPP) Mdieuseriussuulasaielninvesnis
Infiszduusenusaus 69 kv duly waglivunaidmdnfafesiuiuuinnii

6 MW fioellm @ satunIsAIuANLIIRY el

v o

1.1 diaumaiuisafnni1sifoulas (May Disconnect) Tselunvaq

&

v o

N ausoaananszuulassvielniivesnisindqle Teeludeidu

Y

awnvesiifiousle suguil 0-18 el
® N3illIeAUEINTT 120% Y09 Base Voltage
® n5aluIIRUFINIT 110% Ui 120% V84 Base Voltage
soidleafiu 10 Junil
® N5aluIINUFINIT 105% Ui 110% V84 Base Voltage
siowdloaiiu 1,800 Junil vi3e 30 il

®  ASHLIINUAINTT 90% FUDNT 80% W84 Base Voltage walilod

iy 10 AU
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ARG 80% ude 50% a3 Base Voltage sioiilos
LAY 2.5 9Udd 0.5 UM ANATUAEINTULABZNTELIIAY
Tute sugui 0-18

ASEILTITUAINTY 50% Al 0% 283 Base Voltage fatiios

WY 0.15 AU

1.2 {i¥ous a9 dAmTEUNITATUANLIIAULUY KV Control gy 2

Mode lawn

1.2.1

1.2.2

Local High Side Voltage Control ﬁamamuqmmﬁ’uﬁw
High Side 984 Generator Transformer IWEJE;L%EJWia Tunsal
\AamnRaunAvsoimndugaide shlvszuudeansusogunsal
#19 9 AdToureseminsgudmunuszuuliinfulsslniinly
allallé i TousioazsiosannsamunuusaduiIu High Side
¥94 Generator Transformer Ingfiiausiotes Inesumdans
ﬂﬂﬂ@uﬁﬂUU@NSSUUIWWW HUSEUY Voice Communication
¥30PU 9 MaRsTILTesTYULARES

Local High Side MVAR Control @ 8N13AIUAL Reactive Power
ﬁﬁufﬂgwSde%aﬂGenemﬁorTmnﬁbnneriﬂﬂéﬁauﬁaTUﬂiﬁ
AavnAaunfvieivnduanids yihlissuudoasvidequnsal
sine 9 G ouresywinsgud muauszuU A UlssluTd
ailalls 13 onsioazdipsannsamunu Reactive Power fu
High Side 983 Generator Transformer Iﬂaﬁwﬁlammaa 1ng
Fud an1snque aruauszuuleiia /§1usEuy Voice

Communication ¥i398U 9 MUINATTIUVBITFUUHDENS

Feagaeadanislduuazaniun1susuaimiu Voltage Reference

AuANRBINTYvasANdAlUANsrUUlNTilusULu Real Time 5o

Scheduling

lunsaln nvle. wudn il¥eussliatunsantuauusatulniilaniy

Voltage Reference N¥lH. 9xuwdlWE{ LY ausons UL oA LT UNTS

fiansanmvnasuuguasuilusiudulaes,

Tunsdlfl n¥lw. Aersawdaviuinvzdiansznuseo gaunnlniives

suulniives nvin. gudaruauszuulninues avu. Azl
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H L3 ausangIuLioA L iun1sia1suIImIsUsul ez lusau iy
lnaisy mndleusaliinee Wielidisuiiansanmvnalsuuuas
wilvmuigudaruguszuulniives nvi. toudely nula. avudnslu

ANSAANISHTDUHD

(%
a Y [

1.3 Jieusiadossnwuswiunynfndwunnsinlilidesnin vieneieny

vil9AAn31 A1 Voltage Reference lay Voltage dead band Anun

Aail
syfuusssudaus 69 kv JulU Voltage dead band = + 1.5 kV

N A A (4 o
vseA1dunaudnIuaNszuUlinimue

'
=

1.4 nsdliomniaundvsen1izanidy nin. anudnsiunisvedeya
Aendas Lﬁamaaaaummmmaa’tumimuamLLiaﬁumaqéL%ama
1.5 N, dnansaududnuazvesnslimunyaumuuiidmsulselnih

WAz USLLAN AN EURINIUAI LA EL

a

nsanan b vualdnuin (VSPP) Al ausanussuulasevngluiliseau

Y

W3AUsINdT 69 kv I uRaunaeinnsiiiiedmenivue
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Voltage Ride Through Requirement (Non-Inverter Type)

1.4

13 Generating plants may disconnect
: above High Voltage Requirement

1.2

1800 seconds

Connected Area

Fault incident at
Time = 0 second

X

10 seconds

AN

2.5 seconds

0.6

0.5

Generating plants may disconnect
below Low Voltage Requirement

0.4

\

0.5 seconds

Yoltage at Point of Measurement (Per unit)

0.2

0.15 seconds
0 1 2 3 10 1800
Time (Seconds)

vmnewa: Ave. eninsavaaaissiudalinlémnniivasndulumsinn enuiua wasszuuliih
JUN O-18 1Nt Voltage Ride Through vedlsalniiilaildgunsal Inverter

0C5.4.1.2-0 3u 9

1. lunmzund {ifousiedesannsnsuniedng Reactive Power aghsiudivila fian
Power Factor 8¢5¥1114 0.9 Leading Uag 0.9 Lagging Lﬁa%’nmmqﬁuﬁ@mﬁm@]’jﬂ
wnsTalviwanzauiuanudeanislyd Reactive Power vasszuulninluusay
UpNEhLR

2 fdeusafasinuussiunasnszuaiaieuiinnfindenms iadiszuulassngldh
yosmslii llAudfiszyiluderimun 6ca.2.1

3. {iFousesesneemansziuaNLuLsIesliinsyniuTienainannsldunsal
yiensrurunsudnves]ideurenieningnénvesdidende o gaRaRaanms At

szuulasstnglylihueansinihlaldAuaiissylludorvun GCa.2.2
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Jornuaieafiunmsuifinisssuulassinglniives nviw.
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4. Jewsiarasinwinnzussiulildng (Voltage Unbalance) au 9ndndsunnsinidn

szuulasstnglilihueansinihlaliAuaiissylludervun GCa.2.3

Pafmuansineaunwlnivesdieusaildaunsal Inverter

0C5.4.2.1-0  N1FATUANAIINDUALL I

0C5.4.2.1.1-0 ﬂ']'iﬂ'J‘UﬁliﬁJﬂ'J’lﬁJ?l'

dwsudnanlnivuadnunn (VSPP) Mdeuseiuszuulaseigluivesnisluiing

= ° a a o Y} | Y o d'
UYUIANIAINANNANITIUAUNINAIT 6 MW @aﬂllﬂ’Jr]Na’]ll']iﬂIUﬂqiﬂ']Uﬂﬂﬂ?qlm

1. nsdiAudninia 47.00 Hz w30gendn 52.00 Hz §1d ensoaunsafanisg
\Woules (May Disconnect) Iﬁﬂi/\lﬁwm;EL%am'aaam}’miwu‘[mwwlw%
yo9nslulile mugud 0-19

2. nsdmnudldeglutig 49.60 - 50.40 Hz fiFousedestieszuulniinlnenns
WS oanmdansaaslulih iievildanuivesszuulninduunegi 50.00
+ 0.40 Hz

3. nsdifimnuigandn 50.40 Hz fidensiedesmeuaussianmualasnisusuan
masndnliinne Droop Characteristic 4% W3oa1wdndIU 50% mo 1 Hz
vosrndmanlniiivile a veuwiu (nstantaneous Available Power)

4. nsdifimnudiang1 49.60 Hz {idousedesmeuaussienuilnensUiuLia
masndnliinne Droop Characteristic 4% %30A10dAdIU 50% Mo 1 Hz
vosrindsndalafingegnivild w vnzdu (Maximum Instantaneous
Available Power)

5. nsdlifinwmaiaundvIenizandu Nk, anudnilunisvedeyaningides

\enTIvdoUAINANNNTOlUNTAIUANANUD VR WBLsD
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Frequency Ride Through Requirement (Inverter Type)

53.00

Generating plants may disconnect

52.50 above High Frequency Re quirement

or 50% /Hz

Dead Band +/-0.4 Hz

Droop Characteristic: 4%
or 50% / Hz

46 50 Generating plants may disconnect
' below Low Frequency Requirement

01 1 10 100
Time (Seconds)

WeAn: Nk mmsmlaﬂm'%aaﬁu%ﬂ'lﬂﬂw'lﬂ"mﬂiime]a'%fluiuﬂﬁﬁ'nmmanuﬂwaﬁwu"hM'l

gﬂ‘ﬁ O-19 1naust Frequency Ride Through maabﬂﬂﬁwﬁﬁqﬂmzﬁ Inverter

0C5.4.2.1.2-0 N1IATUANUIINY

1.

Jranlalihuuadnunn (VsPP) Mdeuseduszuulasstiegliiweanislui

spduussdudaus 69 kv Juld wagilvuasndmanfadasauiuannndt 6 Mw
fioafinuanansalunsmuauussiy fil

1.1 fifousiedasdninfounsniuauusafiuuuy kv Control agraties 2

Mode o

1.1.1 Local High Side Voltage Control ABN15AUANLITIAUA 11

High Side 9839 Generator Transformer I@EJQ’L%@N% Tunse

AamgAnuniviemndugaids villissuudoasuiogunsal

#19 9 AldiToureszminsgudmunuszuuliiinfulsslninly

swlallé iousioazsiosannsamunuusadudiu High Side

Y94 Generator Transformer Inegidousaies Inssuddsns

ﬁﬂﬂquﬁﬂ’JUszUUIWWﬂ HIU5¥UU Voice Communication

U309 9 AIUNINTFIUVDITTUUADES
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1.1.2 Local High Side MVAR Control ﬁamiﬂmﬂu Reactive Power
AU High Side w84 Generator Transformer Imaéﬁamia Tunsel
\Anwmafaunfs o duanide viliiszuudeansviegunsal
s o Midousosemnsgudmunuszuulidi fu Tsdliilg
alallé 13 onsioazdipsanunsamunu Reactive Power #1u
High Side ¥®3 Generator Transformer Imai{uﬁbum’awq 1ag
FuAnd sn159ne ud aruausruulEi HusEuy Voice

Communication %5981 9| MULNTFIUVDITEUUEDANS

Feaznoulanisldaunazatiun1susuainiu Voltage Reference
AuANRBINTvasAudAluANsrUUlTinlusUwu Real Time 5o

Scheduling

Tunsaln nvlw. wudn {L¥eusdaliatunsantuauussdulniilaniy
Voltage Reference n¥li. 9zuwd bW L% ausons Ui oAt un1s

fiarsanmvnalsuussmazuilosiudulaes,

Tunsdlil nvln. Aarsaudaiiuinazdamansenudonuninliiiives
syuulnfinves nvin. audarvauszuuliinves nwn. sudeli
Jideusiensiuiiesdunisiansanmmeuivdssuazudlosindy
oy mngideudeifinias niolidrsufiasammaliuusaay
uhlvaaigudemunuszuulniihves ave. Tudaly nw. anudnslu
nsfnnsdesse
1.2 fifonsiafasinuusiiuiinnfadenes inlilidosnds vioneigmsh
1#RNI1A1 Voltage Reference lng Voltage dead band fnnun el
syfuususaus 69 kv July Voltage dead band = + 1.5 kV
viorduiquimuauszuulifihimun
1.2.1 ¥ eusiafesanunsanuseanmussfuiiudsuutasngly
U3nnuituil Connected Area anuguil 0-20 Tnefiidoulunis

AIUANNNTINEUTBTU Reactive Current mugUR 0-21 Al

o Tuan1zUnAusanuszning 90% uds 110% Vo9
Base Voltage M1 3 A AR 1117577 ¢o9dl Voltage

Control Operation 5U Reactive Current (1) #50918
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Reactive Current Wndszuulassnglnindudndiu

AUk UNUAsULUAY

e luan1iztinmaAAUNG wIIAUIENINg 15% Ui

90% v84 Base Voltage N1YAANAININTIA ABIAANTT

34 Reactive Current %38318 Reactive Current wJu

o o v A N ' v A o v
ama'ﬁ‘Uﬂ‘ULLi\‘i@‘UWL‘UaSULLTJ@Q@EJWQVINV]WUIG\ILGUW?'

Y

szyulasareluiln

o luan1sAneRAUNA LIIRUTENING 0% — 15% Y09

Base Voltage M3AAAAININTIA AO3318 Reactive
Current agsviuiiviuladndsyuulassnelniaud
7INSewd Reactive current WNAUATRNANTL WAV

Qﬂﬂiaj Inverter

1.2.2 §\¥eudeiligunsal Inverter arunsadnnisideules (May

Disconnect) Tsalwiihwasgiveusosanainssuulassielni

voen sl Inglideiduannnvesiiteuse fail

N36u59AUEINTT 120% Y09 Base Voltage
NIMKIIAUGINTT 110% U9 120% V09 Base
Voltage sioviloafiu 10 Jundi

AELIITUAINT 90% aufa 80% vas Base Voltage
sevondu 10 Fund

AELSITURINT 80% Fude 0% Vo4 Base Voltage

ABL DAY 2.5 TUIMAUDY 0.15 FUT PIUAITUUR

dmsuusaznsluseiulugae musun 0-20

1.2.3 nsdif\ensdevannisieusossnainszuulassiglniii win

wseruluszuulaseinglninuaedugsnidn 90% e Base

Voltage Hiausiafadaninsavuunduidngseuulassigiie

MW AINIUNITFINITHAZNITNANTUIVDINTTINH A e

Ramp Rate sudin1sbutiiiimue

a a a a A a a A Y
1.3 nsdliimniauniivsen1izanidu nin. anudnslunisvedeya

a

NgU84 LilanTI9d0UANAINTATUNITATUANKIIRUYBIELYBLE

1.4 7K. @13150USUAnNwazYaIns NNz aUAUNLRA S U9 ldi

wiazUse Nl AN ENSIRIUANULANS AL
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a

2. nsaluanlud1aurndnunn (VSPP) M ausafussuulasavrglniisesiu

Y

W3usINIT 69 kv IUfuRmunaeinnsiiiied e

Voltage Ride Through Requirement (Inverter Type)

1.4

1.3 Generating plants may disconnect
above High Voltage Requirement

1.2

Connected Area

Fault incident at
Time = 0 second

10 seconds

0.6

0.4
Generating plants may disconnect
below Low Voltage Requirement

Voltage at Point of Measurement (Per unit)

0.2

0.15 seconds

//

0 1 2 3 10 1800
Time (Seconds)

wuwwn: nvln. @i sovamataardaluildmndundndulumsmnaiuiua e szuulvia

gﬂ‘ﬁ 0-20 Lnaust Voltage Ride Through wadlsslwihitldgunsal Inverter
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1.30
1.20
1.10

1.00

0.90
|
!
!

1
Shall be required to
inject resla.ctive current

0.80

0.70

0.60

0.50 Voluntary

0.40 Area

0.30

0.20

015 [—————— - ——— e ——— e — e — o — - —

0.10 | Shall be required to
1

! injed reactive current

0.00 t
-0.435 0.000 0.435

Reactive Current (Ig) (Per unit)

JUN 0-21 N13AIVANNITINENTOSU Reactive Current vesriiausianldgunsal Inverter

0C5.4.2.2-0 5u 9

0C5.4.3-0

A

1. lunzUni §ieusiofesanusaiuviedny Reactive Power agnaviudiviln i
Power Factor 8¢5¢%314 0.9 Leading uag 0.9 Lagging Lﬁ@%ﬂUWLLiﬂﬁuﬁqma@é}jﬂ
WnsInbiugauiuaIufeanisly Reactive Power vaaszuulninluusas
I

2. fiioudedesinuusstunasnssuaiiofisuiigniasunsiadiszuulasee
Iwihyeensiwit ldliAurfiseyliluderdmun GCa.2.1

3. fifeusiafo e manszfiunusuLswesliinszniuiionainannsldgunsal
yiensruaumananvesiionsiovieaingniuesiifonsio o gaRasnms it
sruulasstnglilihueansinihlaliAuaiissylludersvun GCa.2.2

4. {idouderosinmamsussiuliildina (Voltage Unbalance) as yafindans¥at

3SU‘UI?13<1‘U"]‘EJ‘lWﬁ’]SU’eNﬂ’]ilﬂ/\lﬁ’]lﬂﬂﬁﬁuﬁ’]ﬁiqu’ﬂu%@ﬂoTWLl@ GC4.2.3

Horvuaiudnvesindalniritlémalulagnisudalndminndn 1 walulad

msmauauaqLLazmsmmummﬁLLazLLiaﬁuﬁ'@mamf;]'qumi’ﬂiﬁuﬁﬁﬁmm%’aﬁmuﬂ
nssnwnuanliiinvessideudeiildgunsal Inverter Tude 0C5.4.2-0 visil iilo
anustuasszuuliiges i, ilesandervuadenanilveuunnisnevausde

NsAUANAMLDkAELIIRUTIATEUAUUBNUATasH oo lilldaunsal Inverter
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nsUsEaUIUAIUANUARANY
nsgdiinmniaUnAnson1ggnidu Weonuluasvesssuuliii wag/m3e A1y

Uaaasdelumsujianu nin. visedifousofaawdslidndiensiuyiui

Y

N13AIRFBUANIUANUASAMANURVBIToUsD

1. wvelimsieusiossuulaseingliivesieuse ludwansenuiuamuninlin

waglufinansgnuduszuulasareliialagsin nvu. veasnudnslunisidn
nyIvdevanIunkazAuantRveiteuseluIalinivan Ingazudali
Wousionsuarmtliitesndi 15 W wasyinnud anun iz AuauURves

Wousslidulumudyannsdensessuulasenglii Ineieusafilaudeli

e X

ANE. NIV NI, VRANUANTIUNTARNTISITaURBLAS p9n wEA LW T IrLAnIL

doyandusregnatauningideudeazaniunsudali adn. N5 wag nulw. 16

Y

M1T00METI1 N30 ourved Wourodglidwmansenuiussuulassygli

1 2V

15U MU aUmaf a9 UNISEAlTI18U89n15A NwIsEUuUl NIRRT UANY

IR NWR. AU

. NINHWensevsoszuulasslinves nn. WawniaUnAnIan1IvnaY

Y

aAa A (Y A 1
nvl. Janslunsinnsweun
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Jomuuaieaiunsuiinisssuulassngluiiaes .

dwsugliusmssnumealulagszuumaslnihguuuulug

OC-N Jliusnisanumalulagssuunidslnisuuuulng
OC1-N unidn
OC1.1-N FormuaiAvatunsuoanisseuulassinglinves avu. TWaulsiuinnsiu

walulagsyuumasiuihguuuulng fadl

v o

- { i ous o i W SIUTINUNA INTNEINTNF N UL UUNTEI8R (Distributed

Y

Energy Resource Aggregator)

OC1.2-N UMM NEINTNEINULUUNTEERveIiT ensonnTIeF e fURAINATEINNNS
Aamanardammuaigiiunisideusessuulassglnia neun1sidouse wnas
w%’wmmwé’ammwumzmséhmaq@l%wiaﬁammﬁmmmw Waz/vsenndau
AULAT D ILNE WS NEININA 1 URUUNSZABFINS anadauszuulassr g Wi ves

LRI SNEINTNEINULUUNTENLRIVBIELTDUADANMN TN AIMUA

[

Viall GarinundIuil Nk, audnsnIsiiuAntoUfUR naninad 130735n13609 9
16 suanumsngan Inerdsisanudiuasszuulidy anudeiiola Anuvasndy

wazAun i Ssnadulumunnasgiuninue

OC1.3-N AMSULVA SN INTNAWULUUNTEIAIVDIH LY DUR B NINSIT BUF DA UTEUY
lasselnihesnisiiidedming agdeslasunissusesainnisindeedivung

AANE1IUUAIANMUNTBUVDITEUUANN 9 wazlasunseygInliidouseiussuy

TAseve ey

OC2-N K 3UTIUUNAMNTNEINTWAIIIUUUUNTEA8AT (Distributed Energy Resources
Aggregator)

0C2.1-N Fatmuaialy

1. AudaluAuNITRBUANaINIUINan Aenulignuniniinaduuinsng
ADUAUDIAIULIAA UINTNITAINITHABINSNYINTNAINUBUUNTLANUAD N0

[y

d' A o b=} ! o
WnIN3BuNNMuUR Iag NN, wag/mM3omiieauniaulevisuasiiugua
AuAdIn1svesAudamuANsEuUAEsliuiend Tnadenisluigsiusiy
WHEIVSNENSNENIUBUUNTEIEET WeAuAunsHanl uay/v3enislyd

VLV\IW?\]W@@Lma'q‘m%’wmmwé’amul,l,wﬂszmaéf'gm’mg‘dﬁ N-1
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dwsugliusmssnumealulagszuumaslnihguuuulug

- — e e e e e e e e e e e e e e e S e e e Em g

e®
=
e

AUANsEUUMATIWAUisw@ (NCC)

§

4 ¥ ]
AudauauNsnaUauaRuluan (DRCC) m ASEINTSUMSANS

E;

H3IUTIUUAEIMINEINTAI
WUUN31867 (DER Aggregator)

§

LASINTNEINTNAIU

ANSALTUNINGANS

WUUNSERAT8A2 (DER)

U9 N-1 lassaianisandiugnnsnisvesaudamununisneuausmulvan

&aNl

vV 1

H3IUTIULNEISNYININSINULUUNTEINYAT ABANNITOTIUTINULASUSS

=3

o |

Fansunadaminernsndsnuuuunsznesildmutefvuniiisades
;:JiwimLméw%’wmﬂiwﬁamuuwﬂizmaﬁaﬁﬁﬁé’mm way/Msetonnasnu
nyle. SududesufiRmudermunativl dusunn q undminenawdse
WUUNTEILF
HSIUTIUUAEINTNYINTNE W ULUUNTE AN 098Nzl T8UTEUUUT IS
IANITETIVTINUAAININYINTNAWULUUNTEANYHT AUTTUUUINITIANTS
nMInevauesiiulvan NendInInkIuNISAdeUNSITeNsauardan1siite
muAunsHAnlWN uaz/mIensldliiaudefvuaisiiunisdeusde
sruulasadg i Tl sausIunaInine NS nANIULUUNTEA 8RR DU
TWaudauaunisnevauesdulnaansunousniunislud unsunis
amziou Wedmuaiunauwaznsiiwesein q Whdulumudeyanudinn
A93UY

A IIUTILUAAINTHY NI M URUUNTEEFIUAa 18R Dsduduiu N,
d']ﬁmmmmsalumiﬂﬁﬁﬁmm%@ﬂ°'1Mumﬁuazmmﬁszﬂué’zgzgwﬁﬁﬁmf'TU

AN,
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10.

11.

Jomuuaieaiunsuiinisssuulassngluiiaes .

dwsugliusmssnumealulagszuumaslnihguuuulug

A IIUTINUAEN SN INTNAWURUUNTELFIUFARZT18R BN NHK. 51U
famsasuudadle q 1wy MsU3a3nNYISTUY miﬂ%’wgw%amﬁﬂmmm
p3AUsznaVYRITEUUMToNIsReAssuUlnl Fadummhldldansaujus
mwﬁaﬂ°1Mumfrl,l,azmmﬁssﬂué’agmﬁﬁﬁauﬁ’u . 1AgN TIVUTINUNAY
NINYINTNAINURUUNTEAEAIRBITlITvaminegaley 7 Tu nieu
fufiuns islrrudauaunisneuaussiulnanmieunissesiunansenud
0199ty

A TIUTILUAAIMNTNEIN TN R IULUUNTE LA 09T nd s Toyan 1 sHan LT
wag/viemslaliiislusuuuy Real Time wagdounds Mounamineins
wauLuunszedifisnduiensduiuiasms mnsaiauazfigeilia
MsiLiuIngnTg saenunsAwInAneuLny Tunsdiiqudaugunis
AOUALDINUINAATDIVE
AudmuaunsnevaLefulvandsnsauaNnsnaalii uaz/misnnsld
Tl sruTImumamineInsndanuLuunsEei Inesey JULUUAAIN
(Market Context) nguiinmang (Target) Frsvanfisidusnnsns wasu3un

o w

AMasliAFanslunsazanan

3 ¥

ﬂ‘lJEJﬂ’J‘Uﬂllﬂ’]ﬁ@@Uﬁu@ﬂﬂﬁu%ﬁﬁﬂﬂ%ﬁ‘ﬂ’ﬁmqLLM@I\WI%JWEJ’WS“UENEETJUTJ%JLmalﬂ

Y 9

[ [ o

nIneININAsuLUUNszatefieandunguges 1Sund nquidivune
(Target) LilaANuBanguLazinUsEaNSAnlunsAlugnsNIsnavaues

2

AULYAA UIRTNITAINITUNEINTHEINTNAINULUUNTLANYAT VT0U1ATNTS
A o
auUANMuA
AIIUTIUVAMINGINTNAULUUNSEAEfIansafmuangudmsng ey
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