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1. YaURAKAINQUILENA
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ety fudaliisodn (SPP) duanlwiheunadnuin (vspp) niedldlviiidusuiuaios
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ythstsludunmnwiwihuazanuaonfedeinuasningau
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szuundnliliivefireusdessdesitunisuageunazinaaudivisdiumadaauidimualily
Jormua adull Tseseygalidensedussuulassglniwesnistiiuaswadld

nsdavidaimusaduiiladedulienainuinsgiuainaiingidesiu Grid-connected
Inverter visludiunisimuaReulunsienseiussuulaseinglud waznisimuaiwmislunig
nageudueined lnumsdndulomaininasgiuainadnssudavanasaluil
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wmsgIuANaWANE LALA IEC 61727-2004, IEC 62116-2008, IEEE 1547-2003, IEEE 1547.
1-2005 @z AS 4777.3-2005 setunnmsgiussdsdisiuiiofudiuniwasdainues adull Yssiou
Taludermua nldldssyneasidealilvisndademmunnsgiuanaimeand
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2. UIUAANN

2.1 duesmas (nverter)
gunsaldeimhiwdeuliiinssuanss (DO Mnunsgaduaarindvsownaniilaluii
nszuansaauq luduliinssuaadu (AQ) dsflanumnzauiazannsathlUldaudelasnsinile

2.2 Buedineiiildluszuundnlufinusziamieudaiulasetng (Grid-connected
Inverter)

Bunefneiviafiasdemyadiendsnudrszuudmelui Weusswiuuas /vionnud
Itluszuulihilanllegludsmshauunfnuiidvueld viedeiiaanisloduaufsiu
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2.3 g13usiin (Harmonic)

?huﬂizﬂaulugﬂé’mimmﬂ?iulmﬂ (Sine Wave) vosdayaamdeuinanduniulag o
auidudausiimesuivinga dmsussuulwinlulssmdlneanuivdnyadidintu 50
Hz fathy dauuszneudifinnudidu 100 Hz Bend1 s15ueiinl 2 (Second Harmonic) dautsenaudl
fpuidu 150 Hz Bend1 ensuefindl 3 (Third Harmonic)

2.4 mmﬁaun’smﬁﬁﬁuaﬁnim (Total Harmonic Current Distortion, THDI)

Samduszninmaniiseemauintidsdes (Root-Sum-Square) YasANTEUE RMS Y8
dauusznavsfuein (Harmonic Component) fuAnszua RMS wosdiusznauanuindnya
(Fundamental Component) Wisuiluiseas

2
THDI (%) = \/12+I3+]4+ .......... 100

2.5 WseAuUnseiey (Voltage Fluctuation or Flicker)
nsiasunUasadedatilosnasan RMS (M3aA1 Peak) vaaussdulndln seninemdnseau
QJ v YV ‘ﬁ!' 1 Ly 1 A { 1 1 1 0 1
uss 2 seaulnddu fausazseauiiainailussesaNniuauwa ldiunYssresIan

2.6 laduauds (Islanding)
=& P ' = 1Y A o A )
ansdedrunilsvesszuulaseingliidausenauseluannazaseannilaliidiidans
o 1 dl ) 1 al & 1 -i} o a =4
Meuselioslazienisanaindiunivasvesseuulaseiis iy Inastazesesindalufdreaduy
masaufussimindduvasnsiniuasglalni

3. Yan1uuanIAtAd1UsUBULIaSIADS

3.1 ﬂﬂiﬂ%UQN@ﬂJﬂ’]WlWﬁ’]

3.1.1 g13dein
Ad a ¢ ¢ 1 a v A . a ¢ ¢
Wedunedimesdnalwlilvanidaduniauna (Balanced Linear Load) uiadines
szmotliladrenszuagsueiindradngszuulasssliiiudadidadselull (wansen
WuSevazifisutunssuaiinuesduiasiaes)

Sudud | Fnsrfanszud (%) dusiug | Iadnanssua (%)
3-9 4.0 2-10 1.0
11-15 2.0 12-16 0.5
17 - 21 1.5 18 - 22 0.375
23-33 0.6 24 - 34 0.15
> 35 0.3 > 36 0.075
anaiBunszLagnSuaiingau (THDI) 5.0 %

i 7



3.1.2 wsaAuNsZay

BunedwefazdadlineliAnussdunssiioniudnddaidmualinmnasgu
IEC 61000-3-3 dwiuduesinesiinssuaifnliiiiu 16 A viaunsgi IEC 61000-
3.5 dwfuduniedinesiifinszuafidaiiundt 75 A viounsgiu IEC 61000-3-11
dmsudunesinesfifinssuaisaluiiiu 75 A

3.1.3 n1sdneglufinszuanse
dunesinesazsasliadisluilinszuanss (DC Injection) IeiingssuulaTedney
WHLAUNIN 0.5 % VBINTELARNAVBDUIBIABS

3.2 n1snavauassassuuluii

3.2.1 YIWIINUYNGIY

(1) Bunesimeiideudetusyuulasengludiusedy 230/400 V

uesinesazdesuanisaseaniannszuulasenglii winvuinaes
W3R Line to Line %58 Line to Neutral Tuszuulasetrglniirdaeanuanaas
346 - 416 V wag 200 - 240 V awandu Tussesandel

P2aus90u (1ad) ranlunsvanieasgeEn
Line to Line Line to Neutral unit)
V < 199 V<115 0.1
199 <V < 346 115 <V < 200 2.0
346 <V < 416 | 200<V <240 | vheusedles (iduanieas)
416 <V < 539 240 <V < 311 2.0
V > 539 V> 311 0.05

(2) Buneswesneusaiuszuulassingwdwsasu 12 kv Juld
Sunefiwafazdeslanisasesnanssuulaserglndn nnelussesiian
Aviua mnvuinvessiiuluszuulasagliihddreonuendisssiunseyly

ms1eelul
2943991 (% Nominal Voltage Lalun1sUan29a5geEn
2243UL20517109) Gunil)

V < 50% 0.1

50% < V < 85% 2.0
85% < V < 110% Vausailes (kivaniees)

110% <V < 135% 2.0

V > 135% 0.05
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3.2.2 4294AUNNUY
Suedneszdaslanivaeenainszuulaseingludrareluvanlidiiy 0.1 Juadi
A 1 1 Il 1
winamdvessyuulasaglnildedlutag 47 - 52 Hz

3.2.3 n1stdasnuaninzladiauns

lunsalinanzloduaun duesnesazAansIanULasUan19as08naN
suulasselnihnelunanlaiiy 2 3ud

1 I3 dl' a a d’j [ d‘ 1 1

agalsAny Wesanmsiniuasuaisiinisfinseszuuduasuwnasanglulag
> =% ﬁl 1 L2 £ ‘ﬂ‘ a -y 1 2
Solusifiloszuvdrlnihdades ieansseznamaialwihdusasnanssvusogld
i Ima‘umxﬁwuuihaé’uvﬁmu%‘ﬁ’ﬂﬂﬁwzﬂwavme;mim“l%lﬁﬂé‘fuﬂunm‘dixmm
0.3 39l ufedunesmesazuszauiuanngleduaunaduian 0.3 Judiunu

s Uy 0.3 Junfl Wessuunsluiinaewseunduauin wmndunesinashy
Yansaseaniunglutisiadanan srafiallam Out of Synchronization Aalsasiu
ﬁﬁhamn%una%ma%ﬁguLWaLLmﬁiNﬂmLLiqé’uﬁdwmﬂizwmﬂmlﬁw CARRRGAAGING
a Ly %4 v Aa I3 d‘ v
Anusunszanaiuenudomeiuduieimesuazgunsalduy Tussuulwihla

fauleinanizleduauda mnduriesinesveddiousdelivanieasesnain
szuulasadnglnfianielunan 0.3 Jund uaznsliiinanudemeaiussuuluivesy

v

Weauranseszuuein1siniiuasnalaiiasanntgui Out of Synchronization g

u

d v Yo a 1 da £ &
L%@NWQWQQLTJUQTUNQGUBUW@ﬂ?qNLaﬂﬂqHWLﬂﬂmuuu

3.2.4 nsiaddanas iWianauAy
(v d'a s I3 d' a L% & [y d‘ 1 1
AMendaainfisuiefinesvanieas ewnifalwihdunieussiu/anudlied
Tudeiidvua wazdlessuulaseiglwihnduididaniisuniiud8uniesinedagdes
mi’Nnmﬂ'm%awiaﬂéJUL%hgjizuuimmh&JlWﬁWLfJunmashq‘fiaa 2 Ui

4. WUAMNNNITNAFBUIULIBSLADS

4.1 aarduvitemihenufivadeu

Suedinefazdeaunsmageulnenhsnunieantunaaeuidunans waslésu
MM33UTRIMNLINATIUTEIMAREUaTN ISO/IEC 17025 (@miudulieiines) vialdiunis
p5rvdaULazgansuIANsIniuATAaN

4.2 UsstAnuadnisungaay

4.2.1 n1snagdaun1seantuy (Design Test)
2 U a s s o A o 2 o ' A & o
Wunrsnageududunesinesiiesdiseinidudiunuvesqy iwetuduin
Buneimesiufiaviundeadsldnuiiniseenuuuiivinsaudenndosaudefvuadic
Tushumsavauaanwlndhuaznisnevaussdessuuliih Bunesineijuiingeiu

ﬂ’]ﬁVI@ﬂE]‘Uﬂ']’i?J@ﬂLL‘U‘ULLé)’]‘lij"\‘]”lLﬂuﬁaﬂﬁﬁﬂ'ﬁ%ﬂﬂa‘Uﬂ'ﬁa@ﬂLL‘U‘UGﬁ’]aﬂ
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4.3

ManageuMseenwuufessdunistuynidenisnadeufie a1suein usaiu
nssiten n1saeluinIzianss 419usasUingId 929AN80YIN NsUeeAUNISLAR

& a A | 9] o A I 1 U aa
loduauns wazn1sidausenddliiinduau wazdessrunisnageulagda vund
AasEutRnINte 4.1 Wil

4.2.2 nmanegaulszdia3as (Routine Test)
& Ay o a v oA ¢ < 4 A o A eu 4 9w
Wunsvaaeuiidesiniiunisiuduneiinesyniasesiasihlufnadldanu wiald
Aaenusiulaluauaendvguaauazdesiunaidsienaldesyuuliih devadey
Afosinsvageulszdaiosis Frausiuinny 9asaudinnu wasnstesiu
natinloduauna
mnedeulszinasesaunsasiiumsiasdardundauandioude 4.1 ve
viomaaeurerandunesinesidldsunsasnaeuuazsoniunnmsiviuasmais

A8nsnndaunazinaainIsUsEIiy

4.3.1 nsuadauarsuadin

Hunsmaaeutssian Design Test Tngliidnidsduneuianmsnadeunasinasfing
Usziflunaanasgu IEEE 1547.1-2005 9 5.11.1 dadwuslimageuiadnssudens
vadniledunedinesshauil 33% 66% uaz 100% YesRAnNTsua

4.3.2 MINAFIULIIAUNTELNAY
< . vy a O as ¢
Junsvaaeuuszian Design Test Tnglidnededunauisnismadeunasinainig
Ussillumusnnsgiu IEC 61000-3-3 dmsudunesinesninszuafidnliiin 16 A vive
113§ [EC 61000-3-5 dmiuduniesinesiiinssuaiidaiunit 75 A n3eunsgu
IEC 61000-3-11 dwsuduriesimasiiinszuaninliiiu 75 A

4.3.3 nsnadeunisangluiinsswanss

HunsvaaeuUssan Design Test Taglensdstuneuisnmnadeunasinasinig
Uszilumuannsgu IEEE 1547.1-2005 98 5.6 Fatmualinagoutadinszuansaile
Sunesimesyhnuil 33% 66% uaz 100% vadiianTzia

4.3.4 NSNAFBULILIIAUNINIU

(1) Design Test

1.1) YunuIsNITVAgaU

[

nsnageusUndy 2 @ Ae Overvoltage waz Undervoltage fsil
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98 | IUIUASI

5 Fn1svedau
Naday | Nvegdeu

(1) Fmsyadunesinesmugiiomafaniuasdetmuaingsdn

(2) farnrvinurasunasireliihioameiidoulansihaundvesya
5una§ma§

(3) Glﬂm Overvoltage Tnp Setting ‘tJEN‘UﬂE]UL’J’eJ’iLGIE]W]ﬂ’]LLiﬂﬂu'ﬂmaa‘U
(Quueive, my) LAz Setting nMavinudug vesmedunedinedin

Over- A3YINUUNG

Voltage (4) V§uuseumaaeutintunuusiuiiviule Taglsiianriifu Overvoltage
Trip Setting + 1V uagadlisunszisduneiinosmyadndlidrszuu

(5) tufinAnssezianiidunedinesgainaliidszuy

(6) lunsdldutiesines 3 wa Tiinsmegeuiiaziiaauasu 3 1Wa was
naaeut 3 Wandeutusnads lnsvasmavaaeuluale wsaduly
wafimdslimeandiszaunsvhauund

(1) Andayadunesinesmugiiomsfarauazdetmunaingdn

(2) farnsvieureundsirgliihiomniideulunisinuunive s
duneines

(3) wafn Undervoltage Trip Setting maa‘qmauna%ma%ﬁmLLiaﬁummaau
(yEVIR, my) uaseAn Setting M3vaLEuY vesyndunadinesiidn

Under- n1sviauUng

Voltage (4) YSuussnunadauanasiuuviuiiviule Taglutdiawiadu Undervoltage
Trip Setting — 1 V wagaslfaunszisdunesime mgadnglidssuy

(5) tufinssegianiibunedfmesngaingliidissuy

(6) lunsdlduiesimes 3 ia Tin1medeufazsivasuasy 3 wa way
nageuns 3 andeufusnads Tnsvazshnmageuluale wsadlu
wlandelinerniissdunmsvhanung

VBN
° ) a dw | o v a A @
m; Ao SuuLsIuguAunfemageu 2 A1 fie 241 V uae 311 V dwiuuneiineiieusiaiy
S¥UU 2307400 V %58 110% U, wag 135% U, dmsudunesnasieusenuseuy 12 kv Juld *
& ° v 6 a dAw oA 9 U a P s A W
m, A9 I1UIULSTUANAUNFBIMAZEY 2 A1 A 199 V way 114 V dmsudunesiineiniiiousany
Q a = A ‘d 1 L% g
S¥UU 230/400 V %30 85% U, Way 50% U, dmsudunesineinieuseduszuy 12 kv uld *
& ° Y Adwv A a Aaa s s - a
n Ao F1uIUASINdemaasuiuinlunsdndunesmes dusin 3 wa lnanageuiiazidalas
NAFOUNY 3 IWANToNNY
AQ 1 L . . . .
* nydindunefmesliaunsausu Overvoltage Trip Setting laz/w3e Undervoltage Trip Setting
lﬂmmaqaml,ammﬁmwnmuﬂiﬂ TWU5U Overvoltage Trip Setting Wag/u3e Undervoltage
Trip Setting Imeu,saﬂuaqamLLau/mameumawaunamaimmiaﬂiummlmmummu

TR
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nagay

1.2) wnauainnsusediu

lun1sneaeuudazassduiesinaieagaingliidissuuaiely
dIO v

SEULIANMIUNANUA UL 3.2.1

(2) Routine Test

W8 tuneuiinmmageunasnaminsUssfluduiiies i Design Test
wiUSuansuauasdunsadeuas Iﬂ&mim Overvoltage nAgau my X n ads
ke Undervoltage nagd@au my, X n ma
4.3.5 AINAFIULMNAUNYINY

(1) Design Test

1.1) Tumeudsnsnadau

nsnageunudu 2 dufe Overfrequency tag Underfrequency #4
IUIUATIN

Q.Id’J
v u
agau

AFn1snedeu

(D
(2)

=)

Over-

frequency

b Bee

afyRduIesineInLAilan sRaRILazTeA MUAIINGHER
ﬂ’lﬂﬁ‘ﬂ’NWU“UENLLMﬁQ%’]EJlW‘W’WNWJ@VIL\‘iE]ul‘llﬂ’liVI’NﬂuUﬂm‘UB\‘mm
aunaimai

(3) fa Overfrequency Trip Settmg ‘ZJEN‘ZI@’E]UL’JE]SLG]EJ?VWVW]@&@U 52.1 Hz
waRaA Setting mimmuauﬂ maqmaumaiLmaimmmwmuﬂﬂm

(8) Yfuruiinadeusiauwuuiiuiiviule Telsiidsiniu Overfrequency
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(@) Usuanuimadeuanasuuuviuiviule Taglvdiavindu Underfrequency
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(2) Routine Test
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A 0,0 1
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C 0,0 1
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Condition B 18f4dul19510035%19 U319 50% - 66% Y84 Maximum Output Power Lag

wsanuintaulvduesimesiiaAn 50% vesiumsswudnn £ 10%
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PV va s 1 v ' ' v aw
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Vi1 Real Power uaz Reactive Power filualudis AC Power Source JafiAndugue
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1. CONNECTION ARRANGEMENT FOR 230/400 V

230/400 V MEA SYSTEM
AV

r=1

Loy
jl SWITCH OR CIRCUIT BREAKER
(FOR OPERATION OR MAINTENANCE PURPOSE)

LA N 4

CUSTOMER CUSTOMER
LOAD LOAD 51
L ]

INVERTER INVERTER

| l
PV PV
SYSTEM SYSTEM

[0 = CIRCUIT BREAKER

Ve
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Anraves A wu Iaedensdiaemuludiuvesgnm (niaedesta) neunguuiiuaelanu
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TR 24 kv

REV.NO. DESCRIPTION OF REVISIONS BY DATE
OR. Jhpagedert [ENGR igmpeden] METROPOLITAN ELECTRICITY AUTHORITY [SCALE _ NONE
SHEEE ?er_o* TYPICAL SINGLE LINE DIAGRAM SR
e Ao EXPORT SOLAR PV GENERATION Ho.

DIV, Ay DWG.
DATE  16/2/2564 GRID=TIED NET METERING SYSTEM |y, 10A4—1032
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2. CONNECTION ARRANGEMENT FOR 12 OR 24 kV

2.1 OVERHEAD SYSTEM
12 OR 24 kV MEA SYSTEM

TO ME
4 Y
{ ]
lr__l— —11) =
51U easencmaoiein: SN
S . P narT— T 1
r 1
1) y pem=y ! RTU | = REMOTE TERMINAL UNIT
INTERCONNECTION DEVICE Frmi p § L ]
bt roIo1
{pq| = POWER QUALITY METER
H—__—'_'—'“""I | COMER
i EOEFD} = OVERGURRENT PROTECTION DEVICE
TRANSFORMER ! | = CIRCUIT BREAKER
PART [

+ vy INDOOR TRANSFORMER @94f)
wdnalosfunseuaiiu

#11 SECONDARY #1728

CUSTOMER CUSTOMER
LOAD LOAD eee

INVERTER INVERTER

VB
1y graden avu NeeteimuaninFeuneszuulasaieliih dwmfumsdaa POWER QUALITY METER,

INTERCONNECTION DEVICE W@% RTU

2) veidedndadves pv system apslufuramslsiwiaudvele iy avie wanduldeuszdeu
Uz Yofimun mesgiu ves i fifieades

3) eunsaidestiu/ gunsallwiweslslwvhweadulumugRemsSassougnssivesiuelalnvhussuluvh
TR 24 kv

4) T WaLBYA SINGLE LINE DIAGRAM Ruidiulu DWG.NO.10A4-0878

REV.NO. DESCRIPTION OF REVISIONS BY DATE
DR. Jhpagederl [ENGR.Glgpogade] METROPOLITAN ELECTRICITY AUTHORITY [SCALE NONE
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2. CONNECTION ARRANGEMENT FOR 12 OR 24 kV
2.2 UNDERGROUND SYSTEM

12 OR 24 kV MEA SYSTEM

4
4 | 1
—— ! RTU | = REMOTE TERMINAL UNIT
)  EAR——— J
i 2
TO MEA T pg! = POWER QUALITY METER
H i L Sl
| | () ——
lr—f-;Tt«wZ) __________ i IOCPD] = OVERCURRENT PROTECTION DEVICE
G JrrTm—— ] '1_ }
0 = CIRCUIT BREAKER
HV SWITCHGEAR
(INTERCONNECTION DEVICEY)
! TRANSFORME;! 7
‘ EhFeT l + mnuflu INDOOR TRANSFORMER #oad)
e ! wideatfoafiunsziaiiv
| | v v
beped 1 @14 SECONDARY 938
ae e
CUSTOMER ~ CUSTOMER ané
LOAD LOAD
INVERTER INVERTER

/ PV / / PV /
SYSTEM SYSTEM
NN

1) pinseidianou uasfusndvi waesdadelunsdiidondetulnanmslrhunsmarmegliuuedweins

2) gaufloy avi Nmededmuamsidouseszuulasaelvh dwmdumshade POWER QUALITY METER,
INTERCONNECTION DEVICE W% RTU

3) vunindsdadadaues Py system aedliiiuvunamslslvivhaudvelslihiy nvu wesduldenusadey
szma Yefivua wwsgu 1o nviu ifieades

4y aulnssitfosfiu/alnsal ol lnvhweailulumuglonsiansengunsaivesuelalrdus el
laifiu 24 kv
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REV.NO. DESCRIPTION OF REVISIONS BY DATE
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3. CONNECTION ARRANGEMENT FOR 69 OR 115 kV

69 OR 115 kV MEA SYSTEM

SUBSTATION V
B = N
s MEA REVENUE METER
TO MEA Fm==—1)
| N
¥ G pa !
r--LJ——q1) |

[ - et o)
ces = REVENUE METER (BI-DIRECTIONAL)

roIoa

{pq| = POWER QUALITY METER
Easaace

=" 1

| RTU | = REMOTE TERMINAL UNIT
e atnssy J

(] -
0 = CIRCUIT BREAKER
es e

CUSTOMER CUSTOMER
LOAD LOAD soe

CUSTOMER CUSTOMER
LOAD LOAD INVERTER INVERTER

l l
PV PV
SYSTEM SYSTEM

Yneve)
1) geuley vt Neevedmuamadouneszuulassglvivh dmdunsdeds Power QuALTY METER,

INTERCONNECTION DEVICE il@% RTU
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