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# # 6070200321 : MAJOR ELECTRICAL ENGINEERING
KEYWORD: BATTERY ENERGY STORAGE SYSTEM, REMOTE RESYNCHRONIZATION,
EFFECT OF TIME DELAY FROM COMMUNICATION SYSTEM
Thanakrit Kittiwararat : A Resynchronization Method for Mae-Hong-Son
Microgrid Using Battery Energy Storage System. Advisor: Asst. Prof.
SURAPONG SUWANKAWIN, Ph.D.

Inverter-based Battery Energy Storage System (BESS) is a key component
for the operating modes of AC microgrid. The remote resynchronization is a
challenge feature among the required AC microgrid operations. Therefore, the
objectives of this thesis are : 1) Studying a remote resynchronization method using
BESS to achieve the smooth resynchronization. The proposed controller with
Frequency-Power (f-P) droop characteristic forms a virtual synchronous generator
model. In order to make the microgrid voltage to synchronize with the grid voltage,
the vector phase-locked loop (PLL) is deployed. The vector PLL’ s output is an
adjusted frequency command for the f-P droop, it facilitates the synchronization of
microgrid voltage to conform to the IEEE 1547-2018 standard accordingly. 2) The
impacts of communication delay time on the performance of remote
synchronization are investigated, this is because the location of BESS is 20 km far
from the PCC at substation. This latency can be estimated by the time stamp of
Phasor Measurement Units (PMU) by which the time bases are synchronize to each
other. 3) A methodology to compensate phase angle is proposed to solve the
time-delay effect from communication system. The simulation results from
DIgSILENT-Powerfactory show that the proposed controller can compensate phase

delay for the remote resynchronization of Mae-Hong-Son microgrid.

Field of Study:  Electrical Engineering Student's Signature ........cccceveerenne.

Academic Year: 2018 Advisor's Signature ..o
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YUIR 4 NLINS/1 LN INA-37lud Aanes F6) wazlsaninmiwawnlgsdaauus 5.4 wny

[y

6 (Wawes F6) diAnlvanTiugeanagiuseanas 11 inging

NToyanuIde [11], [25] F4l9Na1D95EUUNNLAUNAIULUALADS 1919015 hrHA
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91n9A PCC U18952UUANNUNEIURUALABTINIRNANTENUADNITYINIUTBITZUUANIAY
9 a o« 1 A o aa ¢ a o
nasukuameIuselilasianisluvaenviin1ssddasiudlulasnia mwsiznisin
] a 3 Ay Y] I3 a v ° Aa Y
A Tmeselin ke sesiuauluaSedmalvssuuaiuauyinaunianainlaain
W9 A wazyumavesseuulnhuannsuanldlumsauauwsny aud wazyua
voslulasn3alidanuuanaesanvardiidulunuteulaiuinsgiuiivun wieliniss-

Falasludlalasnsasnawiiasisigasaauaiunsayinaulaagnasiusu

2.2 M5A7UANI9DTMUAIRUMAINRIva s TUUANNUNAIULUALAGS

o o [

FBn13AUANNTHUA AT UsTUUAN UNS UL AL SN Laue Ty
=

a a 4 % dy Y PN = [ o (Y va o al L J
ANYTUNUBRUUU LLﬁ@\‘ii@ﬁQE‘UVI 2.2 szjmﬂqmjumimmmmzaﬂ‘wmzammmﬂummaﬂau

il loglaseasneweansmuaNazdsenaume 2 d1ufe

1) daumiuauvian (Main Control) Usgnaunisdiuaiuauivinlviianyusaud
aautnseennilaluigelasia (Virtual Synchronous Generator, VSG) 1438UA7UAY

L3R wazasseumuaNn1sReiatiiihvesssuuiniiundunulagedeaudfivesngy

=®

d‘ o U o ¥ A:ll d' 1 o %
ANUD-MAY (F-P Droop) Tun1sAauR FeimtnfilunisaiuAuAudkasn13I18MaIuIeen
MUFNBAUENITTNNUTRIRIUAIINR-TFITINAUNTUeuAlane198e (Load Reference)

Tneiisnvazidenssazlananaeld

2) dumuaEsy (Auxiliary Control) udiumumuisseusuueniivhauneudiag

V&Y

dasdryaradiiuarumuaunandadudiumunuiisefaiu liun dwuniuaun1ssdalaslud
= o A o Ao = s < o v o @ ]

Feagyhauanizleintddasludlaeinnnesiadenguvimihnlunisnsaduanuds
wavaslulasnIadulasaiielailn o aieuss e vunaud Af" dwmsunismiuny
anudvashulasniafisuiunssiuvedtasselnilmidulyautouleiininsgiuniss

Felasludlulasninimun eazidenveddiunivausezlananiduuni 3
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Inverter Battery
PCC - —— P
Coupling |\ Line Current | Power | —'act
Calculation
INCO1/ING.02 :; . nductor | Caleulation | —V,,
] = | u r——— f
£ | l l Line Voltage | Line Voltage — lact
Bus Line Line _—

| Detection | ’ Hact

Voltage Voltage Current

NE £
ManiLontelbart Real Power Control f
Inertia *J =
| : f-PDroop ~—— = f
Emulation o0 H “
|
I
Voltage Control V. :
0
Exciter +<57 I
4 AVR V,
Emulation + “
L
_________ J
I_ |
I r-—-————~>~~—=———7
Auxiliary Control Part AVl aAf

r |
I Resynchronization «——— Bus Voltage
L Process — Line Voltage

JUT 2.2 NM13AIUANRITLUaIRUE IS UTE LU UNE I ULURLA B
2.2.1 n13AUANAUD (Frequency Control) [5][11]

2.2.1.1 wadnvaundasndalnin@slasdauwuulelalasisa (Dynamic of

Isochronous Generator)

T
S_team Valve . m
Turbine e GEN =

oy

e

Speed

or@ro0or

Governor

JUN 2.3 insesiudialwihddasiadnemadiiulvan

NN3AIVANAILAVDITZUUANAUNGNIURUALADI AIBNITNUTDIABUIDSINBST
Wululudnwauzimentudiunisinanuveaasesnidandigdasdatuaiuisavinlalaenig
° ~ v o ) & A o a a )
MnuvesssuuauAuiignesnwuuliviumumannsiiuguresnsaaiulalii@dasia

[5] asuanslugun 2.3 \Wugluvvegnsievesasasniialui@dasdawuulelalasds
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£% '
=] IS

(Isochronous) Fafasaneidsbuidlitulnanlaefindnnisyinarussl wWesiluanandedad

nsiasundasldnisiuasundasiiviiliien T, e duaussdamslnih dfidngatu daduusedn

Y

a

manaT, Fadielivifuiafansdsuuuasenuditu mdsuninavestaiy P, 2¥Qn
MUANHIUTBUMUANANLE @sduiusiuanuivesaiesiueliiln) Aazusulviedos
sflalniwdaidslii p Idundundetosas Welnanlusyuu P ifintunioanatetis
wdsfiumuiy aunmsnenaausauansléfsaunisi (2.1)

do
_T = b (2.1)
T -T.=M 0t

a9 M AednwarauURnnuResn1anavewasaania i

-dl' a 'S o v v I3 1 1 o a a o
Weannlunsiwmeissuulihmaeeuduiussenineanmaslnihazgnitansaunieuiu
Aud Feazesurglminlaladeninanuduiiusserinussdanazausilae Al WwduRus

sEPINeMadsazAudansasulassauniselUl
ANAMUAUNUSTZNIAAT W59dA AU

P=aot (2.2)

r

dlofiarsannisiasunladlugiadngseugarinnuasu (P, o, T,) 92l

P=P, +AP
o, = 0, + Aw, (2.3)
T=T,+AP
RNAuNIT (2.2) wae (2.3)
P, + AP = (@, + Aw,)(T, + AT) (2.4)
avlagnvguAuas aglai
AP = 9 AT +T)Aw, (2.5)

AP, — AP, = 0, (AT, = AT,) + (T, — T.;) Ao, (2.6)
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\Hesnnitanugegdiusadanena T, wavksalanalilin T,  TA1iiy wasiiansan a, buu

ARuY (per unit) Azlddn1sasunlasessidaduiuslnenssiunisuasundasves

o W

Aaslniidauandduaunisd (2.7)

AP — AP, = (AT, —AT.) (2.7)

v '
o w LY a

Maslin AP Nwensznindluaniiliduiuai1ud AR, kaslnanduiuaud DAw, 811150

wandldfaunisi (2.8) Wnefl D AerAsfivesluaniituiuauiss (Load Damping)
AP, = AP+ DAw, (2.8)

PNauNIN (2.1) (2.7) uaz (2.8) awsadeulugvuvuvdenlaezunsunanidnvuzauds
[ ! o w < a d’ o a Y v d' =
manadnsenitemdwmarainmsy (@nud) veuasesindaliiladsgun 2.4 eaunse
wuldlunsinassanvasantfveniesnilaliihluduauguliiuasunesinesves
sruUAniunasuLUamesle Jadlefiarsanaglailsiduasloudnun 1 lnanuidedle

AMMUAAT M =1.5s hay D =855

AP 1 Aw,

m —

Ms+D |

AP,

JUT 2.4 dnvazaudfinanainseninmaansuazanusiveunsosnnialninddasia

nsvhauvesudentaezunsuluguil 2.4 ansalisuesungluguuuvannsgulalunatves

99519818 (Gain) WagAAIIMIaIaNtARegun 2.5

A‘Eu K A(D"'
1+s7;

1 M

AP, K=0- =3

'
[ LY

JUT 2.5 dnwagaudiniamainszninsidniaasanuiivenasosiila i dalasialy
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2.2.1.2 dnwagaudanguanud-iaeaseveunsasiilialui@alasifa (f-P Droop

Characteristic of Synchronous Generator)

o w

LA wva 2 o a a v Y L% va ~
nmsuTudnvarautiveunsesiulialiihddasiamednuuzaudinguanud-fids
a = g v o & | o o v _a Y = v < -
397 uauduiusseniteauiuasmaase lnendnnishegeulvdauiiveunies
Andalafinnasaiusgaduvedndnusa (Speed Regulation) wialviiaIasinidaldin

anunsavihnusiulalaglifaniswrstudulunisauauaiud
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o,
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FelAstia N15VNUTRIYRAIUANIIAITSIUBAATIn Lia g dasTaniudnvuzaudfa
sUAud-MaRsedlungnnIuANTeIiatsAuAIIIEY (Speed Governor Controller) N3
muqummwm%"s (Speed Regulation) aggnivualaednive1e R Askansluuil 2.8 &9
= o 1 1 QAI < a d‘ (Y] o a dy o
WARIDIDNTIAIUTENINNTUABULUBIANILSIVE BANUD AUNSI93T WBNINNTNYIN9U
Y8In3UAUD-MaTsduinanssauelun1suTudnvazandingl and-Adeasenens
Jouan Inand19949 (Load Reference) Fatdudivsuainisvinaiulunisanesideasaaiuisa
Amuaaudfgylunisaelnanvesatasmilaliniidevuiuiu wienvualmasonLEn

Trlwihaulugduuundendny (Spinning Reserve) gt

Speed or Frequency (pu)

> Power Output (pu)
0 P, P 10

JUN 2.8 dnwauraudinguaud-iaaseluaniugegi

Speed or Frequency(p.u.)

A

Without Load Reference
With Load Reference

}—Power Output (p.u.)

0 P

JUN 2.9 dnwazaudiveingunnud-masasalleddyqyalnans1d8e (Load Reference)
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Speed or Frequency (Hz)
b

i | Power Output (%)
0 50 100 ]
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[
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Pa3sruUTiauaund o lnennsdneiidavenaan C axdnaifuiinriidanse 100% luvousd
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Fanuideaduiihundundnmsvesaguanud-Adaassdunisauauidsiiszuuiniiv
WEIULUALADI I uazddnvasaliounisinuveuaiaas e lningdasiva (Virtual
Synchronous Generator) s3seiildeanuuuan R Tmunaufussuuvedalasninsune
dosuigesaou Ingesnuuuaudemuaiisadunisdjodnisszuulasetnglii
(Operation Code) wosn1sinidrendnursUsenelng [26] wazn1uualiidaiR= 0.5

\3nd/iuneTnd w38 0.004 siavitae
2.2.2  A15AUANLIINY (Voltage Control) [5], [11]
2.2.2.1 wuudnaewmslnihvauasesiulialnia@elasdalunisaiunuusesiu

N13AIVANLTIRUBIINNITINUTenasasitdaliigdasdaaziansanain
nswilgveuswuniinfuivunainerfiuresaulaandnyuznanainsvesunain

AUNNNYNNTEAURIENINITA (2.9)

Vf_ Ko

/¥ XUHD\ (2.9)
e; TpS+1

£ ]
% L% 1 =

lgAAIAIRIIaT 7, WAUAUSATIAIUTENINANAN UL I VBIUARIALALAIAINA UMY
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Y

U9YAAINAUNY 919

1ANUMAREIUT L UNSUABNATINVYDIAIAINUMTYILNVDIVARINAUNL
LAZAIAINMTEIUNTINTENINUARINAUIN WAT VAAINALALADS A1TUAISNIIVENE K 9%

[
v v

YUY ﬂ‘lﬂmzauﬁamﬁﬂﬁzﬁu (Magnetization Characteristic)

2.2.2.2 N3AUANLIRUAEAIAUANSAIULIR (Automatic Voltage Regulator;

AVR) uaz fanseau (Exciter)

lagylunseuauisaduvesasaanialnifesiusenoundnae danseau (Exciter) way
AaauaNdalud® (AVR) Feianseduasviminfdudiveteidsdmsvunainauinuasl
Heddungloudaluaunisi (2.10) wansilanduaelousenitwswiunseduniaiiulsines

e, wazussiumlanuaetivenasesindalii V,

_ __E (2.10)
VR TeS +1
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oo K, Aodnsivenemdadsazduiuainnudiuniuresasosdnsnaliinldiduinsydu
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fpuaudnlulid (AVR) lnediulngazldilaidudalouwuuduiunila nseiluwuudmngs-
Wnth Aawansly aunsn (2.11)

Vo rCS+1 KA

AV tgS+1lj| 7,5+1

(2.11)
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2.3 Tnuan1sinauvadlalasnindnaiiiasusidasaausiuiuszuualuaunsuuas

189NV ITZUUANAUNAITUBUAADITNULEUD
2.3.1  lunuan1svieuveslulasnsa

Tnuansvieuvedlalasnintu Téun Tnuanisidousiolassine (Grid-Connected)
Tnuansuendidaase (slanding Mode) uag an1iznisinaudaaslunisaelouszning
Tnuaiaes luuniagldndmiamshauedslasna 3 Tnua aniamn 4 Tuun Losan
3 Tnueiiagnaniaagnizeuguudnlunmsyieusiniy dunsinuresdiuniunusesds

aunsaviaudusevuandmsunissadasludaylanandduuni 4 sald
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Inuanisvinuveslulasniatuimsasuudasliidasnnlulasniauwagseuulndi

(Y N 1 v Y sa ¢l a 1 . . = P a
nanweNsdenumIgwesinluINNEsNIIAWaNse (Point of Common Coupling) Fuilaiin
nsUaeaigaiinusninesliUneenannumnisel LU N1SARRANTIINIULIIAUEID

4 r-:ll A | 1 o ! 1% [ [ Y a 4 o fa
nilauUasniygnidensie n1sgeutnJamedmIwnusiugs lWusu Siadrdelanigasiniusn
nasnyaweusalulasninanpumagaglulvuaieudaiulaseyiy (Grid-Connected
Mode) Aazaglulnunaniizdinjiiedsuludsinuawendadase (Grid-Connected to
Intentional Islanding Trasnsition) wageglulnuauendidase (Islanding Mode) laann1si
IS ! o a v a « ! o Y v a v
funaanndanszareiiniglululasnianamnsadiemadviulnannielululasnials way
winnsgeutIgInsziudnasaaundeufiagiinisdeusnslulasniandulugdilnunnis
Fousialasene w3en153gslaslud (Resychronization) Avzaunsavilamniinisaiuauli
YUIAVBINTIIU AND wazysnavadlulasnialinasrsisuiussuuliwanudndulunu
dl dl a a o o a o A ()
Reulvunsgiulunisdalasludlulasniaiivun nsinaeddulasniadunedousigesaau

peluUsunsu DIgSILENT-Powerfactory éfmamiugﬂﬁ 2.13
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N3V 2.13 FauansfsesAuszneusiegnelululasninduneiiieausigosasu ms
$raesilldimdnnsuasnguifindnundrsiuluiaded 2.1 war 2.2 lWuszndldluns
319940381U5UN U DIgSILENT-Powerfactory faadayavessyuululasningineiiios
wigesaeulaeinisaiesvuululasniamedeyadsaninnienisiiihdiuginig siudsvan
Fuduteyavesnsldlwilurrafoungadniou wa. 2561 Wisliifufanisiasuutases
Tnanluszuululasnindunodosugosmouiiiintu 3l 2.14 uansdsnissaesinunnis
viauvedlilasninduneidleusigosasulnefiyn PCC LA INCOT uay INCO2 HafifaLyns
Anusninesisasiiinunssiusuemifoudadwiluiidfetls 22 Alalaad mawdsuiiunis
sunnlnundousesulassdeludinunuendaszduind b niftelinisasudie
Tnuansianuduldldegrsuiudeliiinluiuazdesiiunadalwiiuvunsz e
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v @

n1NdnsalAseve (Grid Forming) MeHsyUUAMAUNS 1 ULUALADITedn1snovauaI i
1namunznazirunltauluniswasuiiulnuanisiinuvestulasnse Tukdedallay
25UM889nN15Y 11Ul TATNS PO LN DL DILUTDIADY LAYLAAINANITINABIUIN1TYINaULY

Tasnantulnunaneg Wellsouiisuiunannisiudiaus

2.3.1.1 msaduauAsuasinasdmsulnaneusanulasItie (Grid-Connected
Mode)

mMshauresszuUAnundsnuLURReINNsTUUMmUANUIRB U SN STty
afloutuesastnidalniiddasfadmaliszuuinfundusuameiauisaieulnn
w¥oud1e (Spinning Reserve) lulnunvainisideusetulnsaeveslulasniald esain
Taswefiedostuialniihaneluszuulnififlowalnguinaiusadiesdsliszsuulnd

nanwazsiudslulasnsansszuule lagludasiandsdluiiannssuuinAunaauLuaLnes
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[ a [ 1% ! ! o ado & &
AatiuszuuinnundsuLUameNeglulnuansaudteazaremaslninlunsaindnduwindu
megnmsvhaululasnsatuluadouselasaine lnefzmuldinivangrsnielululasnia
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Speed or Frequency
A

BESS Operating
Grid Operating Point Point
Droop Characteristic of
f(‘) BESS with Load Reference

Grid Characteristic

BESS operates in spinning
reserve mode

TTTTTTTTT

_. BESS

Grid - >
Power Output

Power Output }im 4 0

Net load in Microgrid
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TnuadausalATIinewarsruuinAunauyinnululruansauaie
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Power(MW)
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Power according to f-P Droop characteristic
T

3

&

Grid Characteristic
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0 Power Qutput |
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Simulation Result of BESS
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szuuAnfiundsuiuawesszlidneideasweenuvsesgluaniignieusie (Spinning

Reserve) HuLd

agslsfrmndesnisiiszuuinifundsnuuuanneiinulaediedieidslndil
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Power according to f-P Droop characteristic

8

Simulation Result of BESS

Output Power
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Grid Chracteristic
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Ideal Droop Characteristic
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Seamless Grid-Connected to
Intentional Islanding

Grid-Connected Mode Transition
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Speed or Frequency

4 BESS New Operating
Point Droop Characteristic of BESS

with Load Reference

o

BESS discharge power to
handle microgrid during
intentional Islanding mode

. BESS

""" Power Qutput
0 PLoad

MNet load in Microgrid
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Power of BESS according to f-P Droop characteristic
T

50.1 T T T
Ideal Droop Characteristic of
BESS with Load Reference Simulated Droop
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+50.05 Islanding Mode
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Relay
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pCC Coupling
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Main Control Part
Real Power Control
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Process

-«——— Line Voltage
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RELAY SETTING
Substation |MAE HONG SON [ype 115 KV AIS, 22KV GIS Skioing [Tel. 26220 [vear of anutacwre [2007 [oate [27-06-18
Province [MAE HONG SON [scnema {115 kv H Bus, 22 kv Singie Bus Singie Breaker [act. Duty Junmanned [vac | 1asas [v MHA
Satte VISCT | wT&cT
Protection Eelay Type Manufactures Eelay Setiing Ramark
KV High Side Low Skde
incaming 1-2 22 5051 P43 Schrgider 2001 ts=0.94xdn, Curve=31, TMS=0,15, inst=1 30xin, t=0.75s
S0%5IN ts=i 20ubn, CurvesSl, TMS=0 40, Inst=3 Jdxin, (=0 7%s
S0BF 1=8/F =020, 1=0 25
25 Check synchronizing (2-stage) with advanced system spilt features and breaker closing X
compensation time (P143 and P145 models only). I ‘
Aggregate rating of DER Frequency difference Voltage difference Phase angle difference
IEEE154-2018 units (kVA) (3f; Hz) (v, %) (@@, )
0500 0.3 10 20
Std. [6] - 500-1 500 0.2 s 15
> 1 500 0.1 3 10
18.33 Synchrocheck (Check Sync.)
CS51 Status: Disabled/Enabled
CS1 Phase Angle: 5..90° -S——————— ]()°
CS1 Slip Control: None / Timer / Frequency / Both
CS1 Slip Freq.: 0.01...1.00 Hf +———— 0.1Hz
CS1 Slip Timer: 00..990s -<+——Depend on user
CS2 Status (up to): CS2 Slip Timer
All settings and options chosen frem the same ranges as per the first stage CS1 element.
CS Undervoltage: 10.0...132.0 vV (1001110 V)
40...528 V (380/440 V)
CS Overvoltage: 40.0...185.0 V (1001110 V)
160...740 V (380/440 V)
CS Diff Voltage: 1.0...132.0 V (100/110 V)
4...528 V (380/440 V)
CS Voltage Block: Mone / Undervoltage / Overvoltage / Differential /

Uv & OV 7 UV & Diffv / OV & Diffv / UV, OV & Diffv

5U# 3.2 Juvesiiadnsiaasunsadlaslusd (Sync-Checked Relay) 7ilda1u a1 9a PCC wadla

lasn3ndnnaliesusigesdou wag mMInsAIn1sadalasiudlulasnsanumasgiu
3.1.1.1 L'mma%LWa?ianQ‘lJ (Vector Phase-Locked Loop)
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Transform) Tunseusnadainsminiu (xy) muanuduius (3.1) 9ntuvinisaadad (Cross

a aa

Product) INWasUTH 2 TANIEuiomAIANULANAIYRIETEnINLINNaTNsaeals

HINISAUINALARILY (3.2)

(Grid)

Vg

y.9

Vx,b

y.b

Transformation | \7b

1 Ny -1 A
229 (3.1)
o BB
2 2 |-°
i j k
VX,Q Vy’g 0
Vo Vyo 0
i 0 (3.2)
0
| Vy Vg~ VipVy.g
0
0
sin(eg—é?b)
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Load Reference AP I
R T - r_r ________ -
| | |
+ +Y= AP - 1 | |T| 0,
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|
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LEREINNURAUITIN-T8TING (Routh Hurwitz’s Criteria) Ioieuluiadssninmiuaunisi (3.3)

ey (3.4) 98aul8YAT0INITATUINAINTAINAIN ATANLIN N

K, DR+l

(3.3)
K. MR

K, >0 (3.4)



a5

N1598NKUUENTIVEILVRIFIMIUANLULARd1uiUBLnTa agldinalianseoniuy
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waflafazendanisuiumdnsvesimuauuuudadiuinduiinda aussuuauaudl Gain
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Vector Phase-Locked Loop | | _ #PDroop _ | | Inertia with Damping Load |
k=lgp_M
D D

= 13

U7 3.7 UdenlaesunIsurensmuAunguAud-Mawsuiunnnesiadengud
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AIP15199 3.1

sl 1 L
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L(s) = +K, (3.5)
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o® - (R+K (“’j
F(REK), |
K, = (3.6)
K [tan| 45° +tan™ [w]
(0]
K, tan| 45°+tan™ (a)cj
a)m
K, = (3.7)
" R+K
lnei @, =
RT,

lun1seenuuUsnIue18eiIAIUANdRdILiuBunInSam e AkUsNuanslun1s1a9

3.2 Fudurwessuusiildlunissaesnelusunsy DIgSILENT-Powerfactory

‘NI o Adl o v a
$13190N 3.2 WJLL‘LJTUEN%%'U‘U@'J‘UQ&Iﬂ’)’ma-ﬂ’lafl’ﬂ]iﬂ

W150A03 Afile
ANNEEN9BS (f ref) 1p.u.
Tane1984 (L_ref) 1p.u.
ALEonIIng (M) 1.5

anwazauURngU 0.004 p.u.

AUD-N189934 (R)

T 9
=

ANAINYRI LA NIUNU 85s

A5 (D)

WaAMINAINEUNTTN (3.6) wae (3.7) uadzladn K, =25.4048 way K, =4.5398
lngaulasnananesnuuulaeld @, =6 rad /s wazvinnsiigiiadesninaieeuly
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3.1.1.3 nalnn153%slaslud (Resynchronization Strategy)

[Auxiliary control is deactivated.|
Real Power Control

Load Reference AP
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E f-P Droop Inertia with Damping Load
i Auxiliary Control
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[ ] 27 s — 9

Vector
Phase-Locked Loop l9b

| Auxiliary control is activated. |
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