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1. wgIUAIANN

“syuulasanglui”
“audnruauszuulnin’

“fUsznaunamsinin”

“f4lytéh

“fualduinig”

“Hranlniinsedn”

“Granlniauinan
un”

“Qllnihiuaunu
RN RISk

PUIYAIINI

PUIYAIINIT

PUIYAIINI

PUIYAIINI
UILAINUI

PUIYAIINI

PUIYAIINI

PUIYAIINI

PUIYAIINIT

syuvaslimseszuudmugliihvesni sl
UATHAI
yihguivimiiruauszuulniiveanis
Tiunsuans
lasulueygyinnisusznavianislliiudedi
lasuniseniiuladdesveluayminnisuseneu
Aamsliliinfings STl Snds Samingladi
nieAuAuszUUlNaunsg vy aAnas
USZNoURINITNANIU W.A. 2550
Qﬁﬁwé’mm%@lw%ﬁ’Uﬂ'ﬁlWﬁmﬂwmﬂ
fuszneuiansiuihflvoeygyiniiensdeiaios
Adaluimsessuulasainglniinvesiuseney
Avnsluidnduszuulaserelninvesnis
Twilhuasvatanaz/viefldlnfivesyge
Feuseiasestndaluiindrfuszuulasediy
Tiesnisiavuasuais
fusznauAansluifiladsueygimainnisidh
uasnarliideudeinsasindnluiimiessuy
lasadglnivesfusgnaufanisiviiidaiu
szuulassngluiivesnisluiuasvaisiag/
viseltliiihildsuounalhidensioiniosinin
Indndduszuulassirglndivesnisiniiuas
MAILATHIUNITNAGBUNITH T Dud oM INTiNTS
T upsasmuuaLa?
fusznevAanisludindisiminglailddunns
Iidendanuislsznalngaussidounissu
Foluihanguanlnihaedn Afnisussnauas
Feinateduldionmn
Q’ﬂ'ﬁzﬂauﬁﬁ]mﬂWﬁwﬁﬁmﬁw81W1N11ﬁﬁumi
Tfuasnaremussfounisudelniinain
uanluiivuiadninn ffnnsuszniauasded
natadulda e
Adlwihifimsfndaldnuedostidalii way
\Auau (synchronize) 1n3asriiflalndindaiu
syuulasanglui
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“fusznauianisiiih
8"
“Guanlnil”

“LmEaUnR”

“qnpa3IU”

“TUAD”

“nrsae AL UULE NG
9as (islanding)”

“syyutloanuszeslng

(teleprotection)”

“gUnsalmvauszeglng

(Remote Terminal Unit:

RTU)”

“seUUiu-detoya
seezlna SCADA/EMS”

“syuuiu-detoya
sveylna SCADA/DMS”

PUIYAIINI

PUIYAIINI

PUIYAIINI

PUIYAIINI

PUIYAIINI

PUIYAIINIT

PUIYAIINIT

PUIYAIINIT

PUIYAIINI

PUIYAIINI

PUIYAIINI

Ausenaufanishiiiaiunsesiedyaanis
Usenaufian1snasanu w.e. 2550
Andalnihawindninnvsedkanlninsedn
wanisafla q AAetunasinansznusossuy
Tasstelninsenisufdanisszuulasetne
i
drundsluszuvlasanglninfioglndiug
Feusofigndsfiiousondefltlniseduens
sosule
ynfigunsalvesfifensoiensoidriuszuy
lassvrelndi
n15318ludrgsruulasetieliiinunediu
TuwagAnisiafiuasmasslaifinisgreladig
seuulasatngluihasnan?
svuutlastuszuulasadnglwihiidentslaesiiu
syuvdoans

gunsalmuanlussuumuausseglnafvimtng
lun1sFudedoyaiiion1sAIuAN U3BN13TULN
anuzvesgUnsaifieglussuulaseinglih

J¥UU  Supervisory Control And Data
Acquisition/Energy Management System T
Juszuumivausserlna/szuun1sdnnisanu
wasulndrluszuvdsluiln asenislniiuas
s dnsuiu-dedoyafiisitestunistuen
an1uzvesgunsallniuazAarinnialuinfiu
syuvaslwihuazszuuimung i

3¥UU  Supervisory  Control And Data
Acquisition/Distribution Management System
Faduszuumunauszeylna/seuumsinnisenu
wasaulnirlusguudnuiiglui veenislnil
unsnads dmduiu-dedeyaifsadestunis
Fuananuzvesgunsalliti uazerTamalulii
AusTUUT Mgl
USuasidiniswanaiufitnvesndoiiiln
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“maalniranetssuu”

“Buiesiwas (inverter)”

“BUNBIHBTN T lUSTUU
nan N UssLnnidause
Aulasevne (Grid-

connected Inverter)”

PUIYAIINI

PUIYAIINI

PUIYAIINI

Iylihwesiueltuing Mezveideusioiiniuszuy
laswnglil (nheoduilaindg/wnging)
Uiinauidslnigaanainguelduinisfiavdne
Wrszuulasagglndin audyedivinlisuns
Il (mheduilaind/wnging)
gunsaleihmihasulniiinssuansennnumg
Wwaduaseindusaunasnndalnilinszianss
Sugluidulinnssuaaduiedianumnzadioz
lUludelaensiniala
Sunefwesriinfiazdomgainendanudissuy
Tasetngluiin Wewssduuay/mennnudlniinly
szuulasstelndhdenldeglugasnisviaudnd
audidnualy viewdlodinaniiznisdnelidin
wuUKenAdaTe (islanding)
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2. nQUIzAALAZYIULYA

2.1 dnguszesa

Formunnsfoudeszuulasstelnil Wunisdvuandninasidusdumaie
mMIoenwuUTEaviBunmMamalinvesgUnsallii wavansgiunsinds dwsudveldusnig
o v = v | - ¥ a va o s &
fpanszwenseiuszuulasglnihnagdesufiRnulnedingUssasnall

(1) elviiasnsimuzanlunsWendese NI WendeniussuulaATIIY
TnilpsfmuaiiugiulunswensossuulnihlidedunanufiRlaewiniieuiy

(2) WielviinsmvuateimuaiugiuegetnlauasauaquaAumnAtiatudily
n1seenkuudmiugueldusnis sauesgasideanamatinvesgunsalliiiuazuinsgiu
NSARRAITIALTDUGD

(3) wielinisiiuesesindalrirvuudussuulnihvesnislnfuasvads
waznsWensasenInsruUlasag i livssansnnuaAuUaensy

(@) elviguanlunisangludwiugldniwilveglunueiunnsgiuvenis
Tnhuavannendsniidideusessuulaseeliiugy

2.2 YULUN

[

Y o = ' 1 v A9ve w Y a &
Tomuuan1swenseszuulassnglihaduil ldiudueldusnsdal

(1) fndnlnsinsnedn (Small Power Producer, SPP)

ey

2) ijmﬁmiﬂﬁwumﬁﬂmﬂ (Very Small Power Producer, VSPP)
3) FldlnihAurunuwedesudaliin

(@) Fusznaufamslnihseduy

3. anuiurnvauvasgualduing

Auelduinisazdetesnuuutasinnslilieazideananatinvesgunsallniiinig
sULuuNMsWewsielutainuansilenseszuulasagiiaduiliduegtes

msluihuasnaisweanudnsiozuily Wasuwamietmuniteulusvaziden
u 9 wlenuasndouazanusiuasessruulnihuagiueliuinsazsossouunazuFon
pu uarlunisiarsaneygiavidelieyyelifimadeudedhiuszuulassngluiiniy az
firsaiaduaulaenssanuiedioldvesszuulasadelnih wasnausslovidedius
Jundn Faffueliuimsasdeseniuufiimunazasinludummiaiieioniesdndems
Tn 9 sionmslniunsuasdila
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[
a

fiadl nslalfihunsuansweanuaniniseygwliideudelasseliin lunsdiue
THusms/fidousie Aeadrdlassdgluiivesmuedlunuunlasaigliiivesnisliiiuns
vans mnlasstngvesiuelduinis/fidensensznudeninusiung anmidedeldvosszuy
T wazanuvaendelunisujifanuvesnisiniiuasais
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4. Yanmuanatu

wiolvinauninlnihdmsudlelnihialveglunasiuinsgiuresnsliiiiiuasvmais
Mendandivensoundd snnilddwansenunisiuanulasndeuazaiueielives
szuulasanelili duelduinisnnseliinasdudnanlnfinsedn guaaluiauiadnunn
ALl Aduvuuesasdndaliin wazgusznauianisiningedu avdesdniiunislv
< Y o o v &
Juldpmderimuaniludwielui

4.1 VANLNUINNISNIITUININNATA

4.1.1 nshiduasralaz@nwinansenueanisdisusassuulassinegliiinu
197 eundvelduinisevlasueygmlideudessuulasadnglifinadlvinansands
LNUIUNTBLASINISVRIN T I UATUAIINIY HaTl

(1) msenszualati fuelduinisfivesuamdeusoindesindalii
sxdasldilinszudlnihiilvaluaesmievioasdwasssuulassg i iuitanseua
doiflos uazlaendsluihfilnasnszuudmielnihludessuvdsinihazdoslinssnuse
auiuasszuulilunwsy

2) aunmuseaulaiy guelduinisnvesugindeusensasinialiii
espaliiviszAunazamn nusaiulussuulasaglihegueninaeiuinsgiuvesnisin
UATUAN

(3) n3zuadanes fuelduinsiveoygmdenseirdosiuialrlihazseds
lriAnseuaanaasslussuulaseinglnin Gaglden subtransient reactance lunis
AU LAUTYAY 85 UDIANIRYAINITOAANTELARA9AT (short  circuit  interrupting
capacity : IC) vosgUnsnifasioisas feil

. SLAULSIAU 115 Dlatas Wiky IC 31.5 Nlawauwls
9. STAULTIAU 69 Alaliam Wikt IC 40 Alawaukys
A. SEAULSIOU 24 Alaled Wiky IC 8 Alawauwls

[y [y

3. spAunseiy 12 Alalaad ild IC 16 Alawouwds

wazdwiudlWeusariusruuaus 69 Alaliad Yuly azdedlidnenszua
dn9ATAUTEEAY 25 VBINTERARNIINTIIEANIATRNAeTINIINTEULlATIIelnTinounTs
BRNGL

ntnsdeusslasstigliirazaesluvintimiiatyninisiisunll
Uszanudusius (protection coordination) vasgunsalvasiu
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Az luN1SUTEUNSLLARA99S ARIANTNDILMUNNSVE8TEUU LN YD
PN NAIUATUE haznSINHEeNEALMIUTENALNEAI8 FIVSAINAADTEAUNTE WA

[y

MINYT

(@) prududoulumsmuAnkarnsUUANS Tuiruvesueliusnissiumay
Usgneufanshiihsedussdedliifudiuim 4 s1e/2403 sniuguelduinisildiasesiiiie
Tnfhuuudunesines visenweuserussuudmie 230/400 Taad

.12 uelivinmsnelediliiundninusinsfionsaumanaie fuelduinng
wfosinsAnsnisudlonansgnuiifintufianisdtonseualnin anninussdulai
n3EuAdAI9aT LazAmdeieldvessruuliih  wazmnududeulunismuguuaznng
UuRnis dmndianudndusesdinisusuugeszuulassiieluiy duelduinisazdes
Sufingoualddreiiindu iednisiiuesunarsweanudninisfiansaneyyelidouse
fuszuulasengluinduse o

113 fuelduinisazdesindgunsniliinsamusiasdeniiiunisionsama
wadaannslilfiuasvaiwds wazilenislufiuasvarsidiauussasdazvensisaey
gunsnl Tareunazndsnadende fueliuinsviedidoudeasiosdruasnimuazainl
Wwehiinslaihuasvanadinssaeugunsnisennads

4.1.4  windnswasuwdasgunsalluszuundnlniii guelduinisvserdiveuse
Izl nvlu. AasuneugInniaunnAse waznstinn1siniiuaInass asranydn
gunsalluszuundalniliduluaussidoudesnuavesnisiniuasuais nasluihuas
na23veanuadnslunissziunisdounalunistanga auninesinisusuugsaunsall
& = Y v
Julumussideutederuvaamsliihuasmwais

4.2 szuuanasinlvili wazaunsalusznaunldlunisiausunanisdevialnia

421  guelduinisagdendudsuiinveualdinglunishndsssuuinnsinlnd
Auszidaun1sSuTdelwinNinavenuly o sty IneduuIn1an1sInnILasines i
ADAAADINUTLAULSIAUNVBLTBUFD Rail

(1) wssululdlaiu 24 Alalias

nsbihuasradnmuasfindansin wieugunsalsenou (Milaulas
QECTG AT EA R SRITEA M)

(2) wsadulnieaus 69 Alaliad Yuly
mslihuaswansdamuasfinsunasin lnegueldusnsduidamuay
Annsgunsaluseneu dauwlasnseia wisuUawussiu ginsesin wiauaunsaideai)
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dmsunisinasseuunasiabiiuazaunsalusenauildlunsunglndinlviiu
nsluinhendnuialsemalnglmdulumudativuaasnisinddeadniial semelne

4.2.2 wokUaasasiiadn (instrument transformer) AlgRUSEUUNIATIA WA
A09lURTINAUNINTIA NI3LATDU 9

423  szuunnsinliiuazgunsalusenauazdediuinsgiumuiinisiiiiuas

9 o a a = a % a o &
vangeusumuifimualiludawuy @Euuul) erawdsuudadaaunalulad nallnng
Tihupsvaiszludinnue

424  fWweudesvaedlidniunisla q nerdussuvaasinliiluazgunsal
Usgnau mnwunddgmibiudsinsiWihuasvaimsu

4.3 sUsuunsaNraszuulaTetng v

nswenseszuulassgliivesiveldusnisitniussuuvaanisiniiuasvai

% IS

nalanwarliininguwuuiivun Guuu 2) lngnsmvuagliuunisieuseiiiiuey

TuAuegiuvuiawazn1sdglilveslvdygiduniannuasuszinnnisanelndanising
upsuasaglaiasauarivualusie ¢ 1

[ 7

viail felduinms/idensio neaalasadglwihuesnueslumuuualassigliin
o1 nvu. Tag nviu. veanudniniseygslidouselassingluilh minlassingvesdueold
Uins/filensionsenusonnusiuag mnudetieldvessyuulaii uazauvasnselunis
UjuRauues nu.

4.3.1 msbifuasvasazdesanusausaivanusisaunsalainddaneuluvue

Yantiiennudasadeludunisufifnuingssnussuulihainddnnouilazdasaiunse
doanenalalusumisvansiag

432  mswenseszuulassielnihvesudnlniidiiussuuvesnisiuiuas
NaNNTLAVLTIAY 69 %3e 115 Alalian avAsiunteuvaslninfil connection diagram
muiseiusrULveINsiihuasvataduluy WYE (grounded) mudisnuualiludaiuy 2

433 gueldusnisdeseenuuuiazidenidaunsaidneluliarunsanunssua
6n399589an (maximum short circuit rating) ¢4l
(1) szuvdglluszauusaiu 115 Alalad Tildliiinds 31.5 Alaueuuus 1

U7

@) szuudelnluszaunsssy 69 Alalias Miltluainii 40 Alakauwus 1
UM

(3) szuudelluszaunsssu 24 Alalias Tvlgldsinin 8 Alawaunds 1
AU
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@) szuvdanelnluszaunsesy 12 Alalias
n. UaNNUNWA99sAANe Trldlainnnin 16 Alawauwkus 1 Juni

=

. Tuiuweagasanene  Walglasnnia 20 Alakeuwls 1 31

4.3.4 gualduimszseslidgliindidszuulasengluivesnisiviiuasvais
luvgnszuvrasmsiiiuasualsdiuisedudueldusnisiimsdulvite U ihnu dueld

U3nsresliaunsaimuaunsviawiedesiunisinelniidigssuuvesnisiniuasmans
yauglaifilwinlussuvreansiniiuasvais

4.3.5 715 synchronization 1%%n9 generator breaker %387 interconnection
circuit breaker sufinsiuiuasariugeu

4.3.6 qﬂmaﬁﬁﬁ%ﬂ%ﬁmi%ﬁﬂmL%amia L1 incoming  circuit  breaker,
disconnecting switch, bus bar, bus coupler {usu Aeslulumudefivunseaziden
gunsalvesmslnfiuamaaiiednwunsgiuuazaaunmlunsingliihuesnsiniues
A

4.3.7 gunsaldnglvvesuelduinisdruniweuseiuszuuvesnisiiiiuasvais

wfpalasumsgenvigeguasnuinussesiainnasiunsiniiunsvads Inegvelduinig
I ! o VX ad ad o Qg{
anunsaiienn1stenUngelaisinTauiidy 2 35 el

(1) dueldusnisiludedontisues Ineinsliiluasvaimsiadeunasy
volduinisdugeusuiinveumldinglunisnsiaasusiing

2 mslwihupsraraduddentize guagunsalanglihvesiasldusnisuay
Aueldusnisiuiinveumldinglunsdentiseveamslnihuasmwads

438 nsalfinaudignunnseslugunsaiiifendefussuuvasnisiuiuasmads
folduinmadesiniiumsnsnaouuazudloiiuil wieukudsszernauduasalinislni
upsHNeiaNsan mngunsalfithgndmansynuiunsinglivessyuulasstnglili wagas
Iyihunsvansanusaduiunsligini nmslifhuesasanudvididuiunsuily Tneg
veliusnsasdessuinveualidouasAndemefiintu

439 Tunsdlgunsalanelmduresifuelduinns ileonsqannuazaiuannsaly
nsmuaNn1seiniinlussuulasatelnin dueldusnisanasimtnauvesnisiniuas
vansdnlumuaunsienlosszuuliihvesiueliuinig vagmuaunisangluin winau
vesnstihuamsszUjdanurdnniseunumstieliihuasaupsgvesnisiib
uATYIans avtumndaudemeiatutugunsnivesguelduinisnsinihuasvaidaifes
SuinveuluandemefiAnduudogidla
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4.3.10 M3biihuasralanuanslunsilisuiuassusuuniseusewazgunsal
JaafumuaumIzaliiaauvasniy Aulaiotrvesszuulasstieluin was
nausylovinadiusiudundn

4.3.11 nsdlfusgnevianisinihiedu gusznaufanisiihsigdunvelyessienuy
sruulasenelviln nslaiuasralsanudnslunsiansundusiey Wineardsdeniny
Uasaduanufieislavesszuulasstnglvin wasnausylesinodiusaudundan

4.4 gunsaillasnu

Aveliusnisagdesdamuasinasgunsal

9

Ja9nu MUMNUARaLl

[%
Y

4.4.1  guelduinisavdesdinfitiadNilunnsgiunnisiniuasvaligeusuniui
MrualuEsuy 1

4.4.2  gualduinisavdesindsadiimngauiunisdesiussuulnivesnues

[

Fuegiuguwuunsigensiaszuulasenalnin mudawuy 2

443 Ipelunisinfiunsvaisesdl automatic  reclosing  fisvuvuansdeuas
spuumedlouanmedaugueliuinisasies wilviainddanoudaluifivesnuasdosan
msanglneenneuil automatic reclosing vosmsiniinuasrasazyiay mslndiuasnas
whisuRnreunnuidemesogunsaivosuelduiniadesainms reclosing 4

4.4.4 Wloinannzmsinglalihuuunendass (slanding) Auszuuvesivelduinig
v3szuulniivesnislwiuasvarsudiu fuelduinisasdesiiszuudesiufiananse
M3I93UKATUaN9AT interconnection circuit breaker A1glu 0.1 Fu9l 8L IUTEUUKER
ihusznndunedineslidulusmutoulvludauuy 8

4.45 guanliihideuleduszuy 69 wie 115 Alaliad awdesdaluisyuy
Uasiulagldnisdoasuuu fiber optic @1m5uszuu Direct Transfer Trip (DTT) $2%I9
Lsalniihveagudaliihdunisiihuasvais aunesgiuvesnisliiuaswans

a46  szuutiostuiitmualaenslihuasuaadumsesnuuussuudesiuty
dhan fueliuinisdesfinsanaumnzaulunsinsigunsaidestufiuiuiotostunis
Anwannvesszuuostunsdlidldsmunliludodmuad 1wy nssuadnisassiiuaniy
AUNIUEY (High Impedance Fault: HIF) n1siiansangliiuuuendidaselaglilaanun
(inadvertent islanding) Fndsnideusonuszuulasseliiudmniamuidemety
soszuulassineglniiuaz/mieyanail 3 fflavnmiainnsineliiivesdidensiofideuse

ALADISUNATDUNDAIULAIVNETLANTU
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4.5 n13AuANAMAININT

AvelduInisasdeseanuuunasindaseuualuANNIsItElnaInasasilnluil
A o [ = ! Y < B o &
diednwszaunun il o gaeuse Tidulumueuludsil

4.5.1 NMIAVANTTAULIU UazAIRIUTENBUMIAY (Power Factor)

(1) gualduinisdemuauszAulssnundennsaaiilalii aenades

funnsgIusEAuLSIRuasanLarimanvaansiiihuamais Tuudaznsal dall

UINTFIUTTAUVLTIRUGEARALAARYRINIS LT uATTAI

nsslgveldusmsludelnidiszuy

. . A1zUNA NMENLAU
FLAULLIINU : T e \ s
AENE ARIER AENEN ARINER
115 Alalad 117.6 106.4 123.0 96.0
69 Alalan 70.4 63.6 72.5 57.3
24 Alalan 23.6 21.8 24 21.6
12 Alalan 11.8 10.9 12.0 10.8
400 Thas 410 371 416 362
230 Thad 237 214 240 209
mmgmizéﬁ’uLLiﬂﬁuqqqmLLazﬁwqmﬁuaﬂmﬂWﬁmﬂs‘ViaN
nsglvalduinsdnelviinssuy
. . AzUnk AMERNLAU
FLAULLIINU : T e \ s
AENE ARER AENER ARER
115 Alalan 118.0 113.0 123.0 113.0
69 Alalan 71.0 67.0 72.5 67.0
24 Alalan 23.6 21.8 24 21.6
12 Alalas 11.8 10.9 12.0 10.8
400 Thas 410 371 416 362
230 Thad 237 214 240 209

N5t uasraleanudanslunisaivaulvgteudeaniiduwadnlniia
wIeUaniavseandnsruulaseiglni mingieusediansenudeinaeiusenulniiuaz
Anuuasluszuuliih
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(2) mMImuANAIFIUTENBUMISY (Power Factor) mslifiumsviataveasiu
ansltidousausuasusenauidwaaasasnnia bl Trduluaunnisludiuasnads

Y

Do

W Lilen1sauaNkasinwaunmkssuliilussuulaswigliin Natladauseneu

Adannsluiruasuarfnuseialdsunlaslaniuanudnduvesszuulassng i luwe
ALY

- nsalwsesnudaliiivila  Rotating Machine  @osanunsausuada
UsNaumadtuy195e1Ing 0.85 WMt 949 0.85 ANuTad

- nsdwesestudealniihede Inverter Base fosaunsauuaiauszneu
Mdslurnasewing 0.95 Yt B 0.95 sunds wineusetuszuulasselnifisysu
WSy 2307400 Taad viesewing 0.9 thnth 83 0.9 sunds mndeusesuszuulaseie
Tiiisesuusesu 12 Alaliad Fuld

4.5.2 n13ArUANANALHIN

nsluihdendnuisussmalneazfugmuauanuivesszuulasaielin
Togluinausi 50+0.5 seusioTudt fudnluihuunadnunnazdesmunuiaiosiuinlifile
synchronize Auszuulassglniiognasanan lunsalifnmninund d1anudvesszuulyl
ogluts 47.00 - 52.00 seuseIUT detleaiiiu 0.1 3undl frdalrifihvuindnuinazdes
ponuuulsian circuit  breaker  flgaudoudefmeszuudalufAfidonsetuszuulaswie
Iylitwindt dwsuganlninsodnazdesu fuiimuinslvihinendnuissemealnefimun

AmSULSA T NS 1N U LU TN NN UALLAE NEN UL TINE YN
AMUDUSTUUIALAUNIT 51.00 SaURDIUT LsebuinasdaauSuannisuaniaalninassas
Tudns15e8ay 40 VBIANMIAINARN 0 VEULUU ADANUDTIALTU 1 SaUFABIUNT

4.5.3 miﬂ’mﬂmﬁﬂﬁuni&ﬁau (Voltage Fluctuation)

Aieusinazdosmuauliliasisussiunseiiounynmas AN IUaTinn

e

BnsUseduiidmualilulsznia dds sedou viedetadula 4 MAetesiunisnugy
wssunszitesmasnislihunsuans saufanasgiuainady q finsliiuasaisdieds
Tngagsafifmutunounazdoulalunisnsvasuauainlifivosnisiifiuasvais (B
Wiy 3)

4.5.4 M3AUANg1sNaiin (Harmonics)

ALeusinazdotnIuatliliasinseLasnsualiniganas AN inn

e

BnsUssdiunivualilulsenia Ads sedieu wsedetadula o Aertesiunisaiuny
g150elNveIN1sINHIUATNATY FINNININTFIUAINGDY 9 NINTSEHTuATNEI99198e Lae
efaUuinutuneunaztoulvlunmsnsivaeuamnnliihvesnisiihuasvas @Gy
3)
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4.5.5 nmsauauusaiulilana (Voltage Unbalance)

dieusevzsesnruauliliaiianssualilananyadesiuiunitlndiinniy
aal a ao o o = A Y u oW a YY)
FBnsUsuliunimualiludsenia dds sedou visetetedula q Mfeadesiunisaivay
wsssiulalanavasnislihunsvads siuvsnasguanadu q Anstiiuasmaieensds lng
efaUuinutuneunaztoulvlunsnsivaeuamnnliihvesnisiihuasvas Gy
3)

e

4.5.6 NMIAARuATEINAMAIWINAN

A v Y] Yy 1 a a a
Welausansisaeunazaivauszaugunnliinlded1eliuszdnsam

D X2

WowsoUsznvsislUllaziesdaniuasinnuaiasinnuninliily (Power Quality Meter) 7%
AaautRlduluaudeivunveanislafiuasras Fauu 4) a fMuniigadeunavey

Y

N

d‘ U
LUDUND

d‘ o a

(1) dweudeniinsesiuialifiniinduiesinosuasiivuinidndninns
FaMuAund1 250 Aladng

(2) {ousieniiinsosinialuisiagu q wazlvuinmamanfinnssauiuiu
N1 1 wngdng

4.6 szuuAIUAUTTEElng

4.6.1 Yefmunviinvesteyaiidesdandiaudaiunuszuulniy nsaleules

YUV 69 50 115 Alalas
(1) A1in  gesugeralnfindunisiuiuasas Usenausie
n. active power (LN In4)
reactive power (lN¥I13)
. line to line voltage (Alalag) 3 A1

Kl
A
3. ampere (auWUS) 3 Phase
3. power factor (pf)

2

. frequency (18301%)

(2) anuzvesUNIAlfnge1995 UWag protection relay Usenaumae
n. information messages 310 protection relay 19U overcurrent, earth
fault 1Oudu
. status 098UNTIRAAMDINTT (circuit breaker Waw disconnecting
switch)
A. status V¥®Y ground disconnecting switch

4. status Y84 protection relay (on/off)
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2. status 99 alarm vesgUnsalALatesuszuUlIihweInsWiuas
e

2. main protection tripping alarm

%. control gUn3al interconnection circuit breaker

9. 3u 9 Anslwihuesuansdndudedilunsauauszsuulnih

1 Y] L4

4.6.2 Temvusvlinvesdeyansesdandegudauaussuulninsdieulessyuy
12 vi3e 24 Alaliad

(1) ¥ o gasudereliifunisiaihuasmans Ussnausae
n. active power (lning) 3 phase
%. reactive power (N 30¢) 3 phase
A. line to line voltage (Alaliag) 3 A1
3. ampere (LouKU3) 3 Phase
3. power factor (pf)
2. frequency (183919)

(2) anuzvesUNIlfnge1995 ey protection relay Usenaumae
n. status ﬁuaqqﬂﬂiaiﬁwimqm (Interconnection circuit breaker uag
disconnecting switch)
. status V83 ground disconnecting switch
fA. status ¥®3 protection relay
1. 3u 9 Anslwihuesvansdndudedilunsauguszsuulnih

4.6.3 Temvunviinvesdayansesuainaudaivaussuulii Useneusie

AdensAtuANdmSU Yan/du circuit  breaker wag protection relay #
Iy wagdu 9 Anstihuaswasadianudndulunmsauauszuuliin

nsuansrateyanaudaluausruulnindesuaninanssuunauinasNaud

Y

Avanszuuliiwiny udliuansdeyaveniduennaainssuuaeufinnesvesaud

Y

muAuszuUlnih
4.6.4 Myddeya

gunsalmIvANszering (Remote Terminal Unit) Aeddadayasndassuusu-d
Toyaszeglna SCADAVEMS  wieossuuiu-dedayaszurlng SCADA/DMS feseuu real-
time Inggunsalmuauszezlnadosdsteyaiufiilefinnsiudsundas (unsolicited data)
vidodsteyauilofinig poll Insauvesns poll Teyaliiiu 2 Jurfidmiudeya status uaz
Liifiu 10 Judidwmsudeyantin gunsalmuaussuslnasesaunsafnseiussuuiu-de
%@%aizﬂﬂﬂa SCADA/EMS @8 protocol DNP3 subset level 2 39 3 (ﬁgﬂ over serial
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communication wag over IP communication) n3eszuusu-detayaszerlng SCADA/DMS
Mg protocol DNP3 subset level 1 #38g4n11 (over IP communication) “ﬁayjaﬁg\‘mmé‘faﬁ
AUTaLARIVUSTUUABN IR BITRsAUd AUANsEUUINThuaznsSudedeyadendululay
SoluifAnsinmadonsodnfussuniu-defeyaszering SCADAVEMS wiessuuiu-dedoya
svuglna SCADA/DMS agsnuaietgdoasveansivihuasnandlagaidensoitnszuuves
nslilfhuasnarwarisnsdeuseduliluluaudesmunienfussuuiearsueanis
I uaTrans

il szuunsiudileyanadsundaslanumalulad nisluiuasvads
anuansusuasugUnsallinumumInzay

4.6.5 szuumsddeyaonaldsuniatiianumalulad Feaglasuaiuiiureuain
nstnuasra

4.7 sTUUMSAnARHaH1T
4.7.1 nsaldualduiniseulesluszuu 69 wse 115 Alalad

Aueldusnisagdevesniinisdearsianunsafadeiunisinihuasvaisla
ARDALA1BEaTRY 3 TYUU (Tgavtdeanudaluy 6) laun

(1) syvvdeansruanglowiiuinas nieugunsaiseuudeans

n. WeusegunsalinuAusveglnavesdldusnisiussuusu-diteya

sveylna SCADA/EMS
d' 1 L3 U . 1 dd‘ Y.

9. Weousaguniaiszuutasiu (protection relay) Lty lunsalld line
current differential relay %38 nsain151n distance relay #18#sATY POTT (Permissive
Overreach Transfer Trip) ag PUTT (Permissive Underreach Transfer Trip) Wudy anld
1w log Mmslwihuasmvalweanudnslunisiasanmuanuinzay

[

(2) Insdwvienenss Aadanguelduinis 31w 1 wunane Lieldanseiumue
AuANszuu L

(3) IngdeasviinUsednh (fixed radio) visenuinsluinuasvaluivauals
WU 1 1Ases Nanunsafnsedeansivaudauauszuulnilinasniia

[V 7
v

viall felduimssiosiiiiunsvesuneingdeansiumsiniiiunsals lng
N15lifiuAIHaIsIEdEuD ANENTINNITAINITNTEANEEES Aan1sinsvied wagians
Insauuauuiand (namv.) ievesyginnissamdisveswelduins Tneduelduinsidu
Fuitaveulunmstiszaneuunusiotlunsldmmiiy nams. Taoase
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4.7.2 nsnlgvalduinisiweuleslussuu 12 w3e 24 Alaliad waziN&aINISHEN
ARy 1 wnzdndauly

Aueliusnisezdeivemnamsdeasianusafadeniunisiniuaswaale
ARDALA1BENTBY 3 SEUU (NeatBenmuAuY 7) loun

(1) syvvdeansuanglowiidnas  wisugunsalszuudedns Wouse
gunsalmuAussuglnaveliusn1siusyuuTu-didayasseglng SCADA/DMS

(%

(2) Insfwianense Annsnguelduinis 1uiu 1 e Welifasieriu
AugauANsEUUlnih

(3) IngdeansviinUsednn (fixed radio) viemuiinishiihuasnaruivaunls
U 1 1AT89 Nanunsadiadedeansivaudaiuauszuulnihlanaaniian

[ 7

viall frelduinmsdiosiiiunsvesmeneingdeansiumsiniiunsals Tng
n15lrifiuAsaIsasdEue ANENTINNITAINITNTEANEEES Aan1sinsviel wagianis
Insmnneuisnd (nanv.) iievesygnnssmisvesveliuing lnegueldusnadu
FsuiinveulunsthszAneuunusetiiumsldniudiu navy. Tnonss

4.7.3 nsalgvalduinsiwenledluszuunsnn #3e sTuu 12 w3 24 Alaliad
fmdsmwanAansdediszuu ldiu 1 wndnd
Auelduinisasdesinnaseslefnsedearsiiannsafnseiunislniiiuns

anlanaenatednetos 1 seuu laud Insdniangnse Andangueldusnts 91w 1
wuvane teldAndertunisiniuaswad

4.8 N1SHANATIAINISHANNIBVE185UUIHAN

Jiousoflazifinidimsndnviovensszuulninvesdidouseandruiilasu
oy eliideusetusyuulassnglniiugs axfeslduanniureuannisluiuasmans
fou Inwdeeazdenununisiiuidansnanievensszuulnihuesdidouselsinislin
upsvasiansanfouazEus iU 3 ey

4.9 szUUNARMAIUTEANDULIDINDS

A a v Y A ~ P a & & A @
nsfinszuundnliivesdvelduinisinisldanudueimeiussianiausiedy
1A59918 (Grid-connected  Inverter) ¥untnAwladhsagulnilnannuaamadnasafing #3s
nunasdsliinssuansedue Wunssiulniinszuaaduinedgszuulasanglui
dunesinesimartfolnuautfvaziiunisnaaaununaenirualily “dernundmsu
a & & a = Y ' s a a P
dunasmasnldluszuunaniniussinnidsusaiulassng” (SN8asdunnIuaILUY 8) 399
lasvaygnliigeusdeiusyuulasaigvaanisiniuasna
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5. dammundmsuduanluiisedn

5.1 Ysunaumasluivesdualduinisndnedissuulassngluia

Auelduinisazdeadeuledussuu 69 vie 115 Alalad laglvaninusiuTunu
AaslwinRaunsaIednssuulassinglnin fadl
5.1.1 n3glszuu 69 Alaliad Masliihdnerdiszuvainiesesiialnfivesy
WaUADNINUANAAAI g dLReINUABIlUAY 90 WNEINARDI9RS
5.1.2 Asalszuu 115 Mtalhad AaalnihatedissuuaneIaannidalnidnves

1%
Y

=~ ! Aa 35 ! a v Y 1a v & 1
WourpauaNfnasluaeduneiiufasliiiu 180 N inAne199s

ey

faisnnhdslihfioygalitedssuulasagliihamaiissydretududes
Formualunmrmsihiiy UTinumhdsiihuiiedinsliihuesmaiseygalisdissuy
Tasstnelnihlunsazgaidousio 993 enadninAdiszyinedu Tnonslwiuasmailsay
fsanmuanumingan lnedidsiinnuuaende annm Uszdniaiw aundedieldves
szuulaseinglih wagnauszlevisediusiudundn

5.2 mawnssugunsalidmiuszuualuaussesing
5.2.1 gualduimsvzrsaieuleduszuu 69 vve 115 Alalwad Anduniseail

1) frelduinsdoadufdan sonuuunazinisgunsainuauszeyina
(Remote Terminal Unit) n¥euiiszuufieansifieldlumsidonsogunsalmuauseglnaves
fualdusnsfuszuuiu-defeyaseorlng SCADAVEMS awsieasiBoniiimunludauuy 5
uarAuuy 6 TaimageumadeusdensmuguaUnsainuausselnafussuyu-dedeya
szrlna SCADA/EMS Tnefualduimadudfufiaveudlddefiiniy

(2) circuit breaker N1yaLgouso SIUNY circuit breaker wazaunsalfinn1g
= | A Yy o = | da @ =l v 1Y) |
Wwawseiigtesiunisdeudeninnsluaniiluii asdesaunsanivnulilagszuuiu-d
Toyaszerlng SCADAEMS laglun1izund mstiiihuasatazaiuaugunsalding oy
mMyvszamualudadmihivesiiveuselanasn 24 43lus wagnsiinislwihuasvataiuy
anslunismurugunsaifnanlalagseuuiu-deloyassezlng SCADA/EMS

5.2.2 VT, CT uag transducer fvelduinisdeld VT. uaz CT. vesanand iilesessy
szuumuAuszerlng lng VT, uay CT. fesilnsgiuanuiissmssiananlifiudosazuan
auguiga (:0.5%)  lddmTuszun protection dmiudeyanude 4.6.1 (2) uadl
1AsgIUANBInssiananliAuosazuinauaudean  (£0.3%) Alddmiuszuy
metering dniuteyaniute 4.6.1 (1) uazanasialnihdmiudeyanude 4.2
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523 mIgua hgednwigunsal  fidoudeasdesgualiigunsainuauszesing
(Remote Terminal Unit) wiauldulanasaiial mnasianuitgunsalaivausseslng
fsnanindatesiidoudedosdndunisudleliudiasa annsaldoulsduund anelu 7
u lngsgninsiigunsninuauszeylng (Remote Terminal Unit) ogjszminanisuily n1s
Ifuasvas veanuanslunadimueugunsaidnel a gadoude lénaen 24 dalus
wazmnfidensedliannsadudunsudlalildonldnnely 7 fu vdenaeliduiunis
Ta 9 fuaniuiinsawuigunsalmuauszeylnavesiidonsetngn  mslifiiunsvadsve
anuansuanmsifeusesonainszuulassieliii
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6. Tanmundmiuduanluiivuiadnuin

6.1 Usuaumasluivesdualduinisnanediszuulassngluia

waninauaiuSanamasiiihvesuelduinsnannsadedissuulassgli Tu
WeayIEAULTITY fall

6.1.1 S2UU 230/400 1aa6

(1) guanlwihansnsadeudefuszuulassiieliiiuuumaiienls madiids
wAnfasliiAu 5 Alatnd lunsdfifuanluihdesnsdeudeirdosidaliiuuumadien
vaneyaiuszuulasaielilil azdeanszaeidalwiniaedissuulassoliinlundas
wielashiaue Tasseulifinnuuandsvoadsndnfiandlunsosnageanluiu 5 Alatnd

2) Ysunamdmaafnnssiuvesasestndaliill iieduilaind) ve
Weuseyns1y MweussluniisuUasimiiegniieiu desliiudadniniesay 15 vesiiin
vifeudasimine (mheduilabad-ueauuds) nnguelduinmsdinsdeadoudainiosiia

I Tuusnuainan azdasluiansundausaiussuulasenelnidn o seeunsasu 12 Ala
Tasvuld

6.1.2 S2UU 12 wag 24 nlalian
(1) szuudvdne 12 Alalias kiiu 4 wngdng / 2995
(2) szuudvie 24 Alallas iy 8 WwngIng / 29395

(3) Ysuumdwanfndisiuvaaasasniidaliil uioduiunzin
= | A A ' v o w ~ | = ) v | a
Wansenny Meusslundowvasidvesanilniindes gnifeaiu dealaifiu
$a8az 20 vasfinauntanlainids (Mihoduunzlianwaulus)

(@) winliduldmuFeulalude (1) - (3) grelduinisdedlufinnsaideusie
Auszuulasanaliin a sedunseiu 69 Alaladtuly

6.1.3 SEUU 69 way 115 nlalian

(1) nsdlszuu 69 Alaliad Maslwihdrediszuvaniaseasiialnfivesy
Woudenwuainnsluaedufeliusadliiy 90 wneindse1ens
(2) nsdlszuu 115 Alalad Masliihdnedssuuanisesiialnfivesy
Weusenauaiansluaedufedtudedliiiiy 180 wnyindse1ens
ilUsnaiddlwihneugsliaedhssuulassinglihauiissydneiududie
Fomuuatunmsuwinty USinamasliiwiaseiinisliuasvasseygialvidnednssuy
lassrgliludazyaniausioneas e1aiinina1iseudanu Ingnisiiinuasvaisas
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fsaeuAnzay Ineddatanudasniy aunin Usgansaim anuiedalaves
szuulasstelni waznauselovisediusindundn

6.2 nmanssugUnIaldmiuszuualuANssezing

v

6.2.1 nydlgvalduimaeulesluseuy 12 vive 24 Alaliad NdfGIN1IHERRAGY
AU 1 wnginavull v3e 69 vise 115 Alaliad Adunisasil

(1) frelduinsfendufdam senuuuuarinafgunsainuauszering
(Remote Terminal Unit) n¥auitassuvdeansiiiolilumadousegunsnimunusseginaves
Fuelduimsfuszuuiu-dedeyaszorina SCADA/EMS (nsdlidealeaiiszuu 69 wi3e 115 Ala
Taad) musieaziBeaidmusluduuy 5 wazdeuuu 6 widoszuuiu-dedeyaszozlna
SCADA/DMS (nsalidesleafisyuu 12 w3e 24 Alahadmusivazideaidvualudauuy 5
warAauuy 7 suimnasumadeusenisaiunugunsninmuensserlnadussuuiu-dideya
szrlna SCADA/EMS Tnefualduinmadudfufiaseudlddefiiniy

(2) circuit breaker NIyaLTouso S9N circuit breaker wazaunsalfinn1g
= | A Yy o = o da o = v 1Y) |
Wwawseiiiutesiunisdeudenfnnsluaniiluii asdesaunsanivaulilaeseuuiu-ds
Toyaszerlng SCADAEMS Taglunnzuniinisiiiiuasvaisazaivnuaunsainingn oy
mMyvszauaulidadmihivesiiveuselanasn 24 43lus wagnsiiniswihuasvataiy
anslunismuatgunsaifnanlalagseuuiu-deloyasseslng SCADA/EMS

(3) n3gua Uhgesdnwaunsal fileudeasdegualigunsalmueuszelng
(Remote Terminal Unit) wiauldulanasaiian mnasianuitgunsalaivausseslng
fsnanfndatesiiloudefosdndunisudlelindiasa annsaldoulsduund anelu 7
fu lngsgninsiigunsninuauszeylng (Remote Terminal Unit) ogjszminanisuily ns
Ifuasvas veanuanslunadimueugunsaidnel a gadoude lénaon 24 dalus
wazmniidensedliannsadudunsudlalildonldnnely 7 fu vdednaeldduiunis
Ta 9 fuaniuiinsawuigunsalmuauszeylnavesiidonsetngn  mslifiiunsvadsve
anuansuanmsideusesonainszuulassigliii

6.2.2 VT, CT wag transducer §ualdusnisaesdueeulvly VT. uaz CT. vasanil
ilasesusruumunuszezlng Tae VT, waz CT. dosfiinnsgiuanuiilesmsaianainliiy
Yovaruinauguiyavi (+0.5%) lddmiuszuy protection dmsudeyanude 4.6.1 (2)
wazdo .62 (2 warfmsgiuenudisanssiianainliiiudesazuinauguiynay
(£0.3%) il m3uszuy metering dmiuteyaniute 4.6.1 (1) uazte 4.6.2 (1) waguns
Falih dwsudeyaniute 4.2
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7. donmuadmsud gl nduvuiuesasiudalnia

7.1 Saulvmsiiusunwadosindalnin
7.1.1 nsahdenlesluszuu 2307400 Thad

(1) Vinaiidssdnfasssmenedossudalnii nhoduilatod) vos
\Joustennane ﬁgﬂﬁ]’]ﬂ@ﬂﬂif\lﬁﬂﬁLau“UU’mLﬂ%mﬁ’]L‘ﬁ(ﬂlWﬁ’] Ananlifihauiadnann viedus
fidoudoluniiouvassiminegnifentu fesliiiuTadiniosas 15 vosiidavsoutas
Fwnieg (mioduilaliad-ueuuys)

2) mﬁﬁmﬁmmmmumsaﬂmLuml‘mlﬁ'] ﬁ]uaumeﬂ,‘wLﬁnamalmaﬂml,umlvdﬁﬂ
ﬂmuuuimqsmaiw%ﬂm whaginliusinaidmaninaasauveansessuialiinddeuse
lunfiowdasdmihegnidediuiiusesar 15 vasinavdeiuasdmuing mﬂ@ﬂ%’lw%mmu
yunuedosindaliildfadagunsaiamuauiliiannmssrelnlvadoudgssuulasetng
il sedlgunsalfananidoshunisamaaeuannisiiihunsaiuda

7.1.2 nyodeuldlussuunaud 12 Alaladduly gldlwihniduvuiuesesinia
Tniihagdesdnnsgunsaimuauilliiinnsielnlunadeuirgssuulasseglnii Nsilagunsal
AINATIABINIUNITNTIVABUINNNT A IUATVAINUAT

7.2 mswsengunsaldniuszuualuaussesing
7.2.1 nsalgvelduimswenledluszuu 69 wse 115 Alalad Allunisnail

(1) frelduinsdoadufian sonuuunazinisgunsainuauszeyina
(Remote Terminal Unit) n¥auitassuvdeansiiielilumadeusegunsnimunusseginaves
Fueltuinsfuszuuiu-defeyaszarlng SCADAEMS awsioaziBoniiimunludauuy 5
uarAuuy 6 TiimageumadeudensmuauaUnsainuaussoglnafussuuu-dedeya
ssozlna SCADA/EMS TnefwelduinmsifugiuRnveulddefiiniu

(2) circuit breaker ﬁﬁ;m%mia 3t circuit breaker wazgUnIalfinnIs
Fousefiisrtostunmadeudeiifndsluandlui asfesanunsoauauldlnessuuiu-de
Toyasrezlna SCADAEMS Iaglunnizuninisliiuasvaisszaivaugunsaldngn ag
msUszanunuluSadinthiivesideuseldnann 24 Halus wagilainisluihuasmansasu
avslumsmuaugunsalinanlilaessuuiu-dedeyaszeylng SCADA/EMS

(3) circuit breaker gunsalfinnsiweusievisgunsaiiiieddesiunisideuse
¥f83a11150 monitor szuuTu-dedeyasvezlng SCADA/EMS
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7.2.2 nsalgvelduinswenledluszuu 12 vie 24 Alaliad wazMdinswanfne
T3 1 wngind Fuly

(1) frelduinsdoadufdan sonuuunazinisgunsainuauszeyina
(Remote Terminal Unit) w¥eavisszuvdeans ieldlunisideudegunsaimunuszesina
yosfueliuimsfuszuusu-dedoyaszorlng SCADA/DMS muswaziBendiimusludauyy
5 Wagdauy 7 s’mﬁ”’wmaaumsﬁamiaqﬂﬂizﬁmu@mzazlﬂaﬁ’mwu%’u-ﬁﬂﬁﬁaagaiwzlﬂa
ScADA/DMS Tneiveldusnmadugufissoudilddnefifintu

(2)  dircuit breaker MaLdoudeviegunsnifianisidousovsiosanuna
auaulalagszuuiu-dedayaszezlng SCADA/OMS Taglunnizund mslfiuaswaisay
muaugUnsalfananlasmsussaunuludadmhivesideudeldnasn 24 $lue way
fadinslifihuasarsanudndlumsmuaugunsaifnanlalaessuuiu-ddoyaszeslng
SCADA/DMS

(3) interconnection circuit breaker UATBIANNIIWONRENTERUNTAIN
WNetaeiun1sleusodssadanunsa monitor Wnssuuiu-dilouasseslng SCADA/DMS

7.23 VT, CT wae transducer §valduinisdasly VT. waz CT. vosannil il
sesuszuUmuAusEerlng 1ng VT, uay CT. feslumsgiunnuiiisanssiiamanaliiiuies
ALUINAUAUIATN (£0.5%) TlTdm3uTEUY protection dmiutoyamude 4.6.1 (2) uay
19 4.6.2 (2) wasfmsgrumnuifissmsiananlifuiesazuinaugudeaay (+0.3%) 7
Igdmsuseuu metering dwiuteyaniude 4.6.1 (1) wazde 4.6.2 (1) wazunsinlni
dmiudeyaniude 4.2

724 m3gua thednwigunsal fidoudeasdegualiigunsaimuguszeslng
(Remote Terminal Unit) w3auldaulanasaniar mnasianuingunsalaivnusseslna
fsnanfndatesiidoudefosdudunisudleliudaiasa annsaldoulsduund anelu 7
Funazgmngideusedsliamisadndunsudlalildauldanely 7 u viefiniaelsl
fudunsla q fuanfuiinmamuitgunsalmuauszelnavesiidonsetngn nslufhuas
vansveanudvisuannsiensossnanszuulaseglnih
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8. denmuadmiugusznaufiamsiniiseduy

8.1 Usuaumasluivesdualduinisnanediszuulassngluia

waninaeivTinamasiiihvesveldusnisiianunsadnedissuulaseaiglninly
oAy IEAULTITY fall

8.1.1 S¥UU 230/400 12a6

(1) guanlwihansnsadendefuszuulassiieliiuuumaiienls madiids
wAnfassliiAu 5 Alatnd lunsdififuanluihdesnsdeudeirdostidaliiuuumadien
vaneyaiuszuulasaielilil azdeanszaeidalwinidedissuulaseolinlundas
wielashiaue Tasseulifinnuuandsveadsndnfiandlunsiosnageanluiu 5 Alatnd

(2 Vinaiidssanfasssmmenedosidaluih nhoduilated) vo
\Fousionnsne Mdeuselunsioudasdimirognidendu desliiAudndiniesay 15 veafite
vifouvassmire nhaduilahad-uenuds) mafvelduinsiinafoaiousioirasinuin
Iylilutnaudanan azdosuinsanideudefuszuulassdelnin a seduuseiu 12 Ala
Tadtuly

8.1.2 S¥UU 12 wag 24 nlalian
(1) szuudvdie 12 Alalias kidu 4 wngdng / 2995
(2) szuudvne 24 Alallas iy 8 WwngIng / 2995

(3) Ysuumdwanfndisiuvaaasastidaliil uisduiunzin
= | PR ' v o w ~ | a ) v | a
WansennIy Meusslundowvasidwesanilniinges gnifeaiu dealaiiu
$a8az 20 vasfinauntianlainids (Mhoduunzlianwaulus)

(@) winldduldmuFeulalude (1) - (3) grelduinisdedlufinnsanideusie
Auszuulasanaliin a sedunseiu 69 Alaliadtuly

8.1.3 STUU 69 way 115 nlalian

(1) nsdlszuu 69 Alaliad Maslihdrediszuvainiasesiialnfivesy
WaUANINUANARRI I ua sdLReTufadluiY 90 WNeInAfa99s

(2) nsdlszuu 115 Alalad Masliihdnedseuuainiesesiialnfivesy
Weusenauananluaedufedtudedliiiiy 180 wnyindse1eas

= ¥ U

eilUnaiddlwihneugsliaiedhssuulaseingluihauiissydnewudu

9

Westammvualunmsuminty Ysnamasliiuriasannisliihuaswaiseygyialvignedn

>

seuulassnglninlunsiazandouda/a995 81anndnaAMsyytasy lagnstniiuasvads
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giansanmuANInzay lneadaannulasndy aunn Useansain anuenels
Yo35vuulasetelniln waznauszlevisodiusandunan

8.2 mawssuaUnsaldmiuszuualuanssezing
8.2.1 nsdivelyusnisivenledlussuy 69 ve 115 Alaliad Adunisesil

(1) fuelduinisdoadufian sonuuunazinisgunsainuauszeyina
(Remote Terminal Unit) niewiiszuufioansifieldlumsidonsogunsalmuauseglnaves
fualdusnsfuszuuiu-defeyaseorlng SCADAVEMS awsieaziBonfifmunludauuy 5
uarAsuy 6 TaiimadeumadeusensmuauaUnsainuaussoglnafussuufu-dedeya
szrlna SCADAVEMS Tnefuelduimadudfufiaseudlddefiiniy

(2) circuit breaker N1yaLTousio SIUNY circuit breaker wazaunsalfinng
= | A Yy o = | da @ = ¥ 1Y) |
Wwawseiigtesiuniseudeninnsluaniiluii asdesaunsanivaulilaeseuuiu-ds
Toyaszerlng SCADAEMS Taglunnzuniinisiiiiuasvaisazaivnuaunsalaingn oy
mMyvszauaulidadmihivesiiveuselanasn 24 43lus wagnsiinisluihuasvaiaiy
anslunsmunugunsaifnanlalagseuuiu-deloyassezlng SCADA/EMS

8.2.2 nsdigueldusnsivenludluseuy 12 v3e 24 Alaliad wazfaen1snananes
AU 1 wngdnd Juld aduniseil

(1) frelduinsdoadufdan sonuunazinisgunsainuauszeyina
(Remote Terminal Unit) n¥ewiiszuufioansifieldlumsidonsogunsalmuauseglnaves
fualdusnsfuszuuiu-defeyaseorlng SCADA/DMS musteazideaiifvunludauuy 5
LagdAauy 7 i’JiJfl’leﬂﬁ’e)‘Uﬂ’]iL%I’e)iwi’e)’qﬂﬂiﬂjﬂTUF’]:LIiEEJElﬂaﬁU%UU%JU—ﬁ\‘isﬁ’e)yjaizEleﬂa
SCADA/DMS Tneiveldusnmadugufiesoudlddnefifintu

(2) circuit breaker fiLdonrevidogunsnifinnisiensovzdosamsaniugy
Iolaeszuuiu-detoyassuglna SCADADMS Taglun1izund mslnihuasvaisszaiuny
gunsaifandnlasnisussarunuludadminfivesidoudeldnasn 24 dalus uagiieiing
IWfihuasuarsasiudnslunisaiuguaunsaidandaldlneszuuiu-didoyaszezlna
SCADA/DMS

8.2.3 VT, CT Wag transducer fuslduinmsdosld VT, uay CT. vosanil iflesesiu
szuumuAuszerlng lag VT, uay CT. fesilnsgiuanuiissmssiananlifiudosazuan
AUAUIAT (:0.5%)  AlddmIuszuy protection dwmiudeyaniude 4.6.1 (2) uaxde
1.62(2) uafinasgumuismsianaialiiiudesazuinaugudanam (:0.3%) Ald
diuseuu metering  dwmfudeyaniude 4.6.1 (1) uazde 4.6.2 (1) uazuasiali
dwutoyaniute 4.2
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824 m3gua Uhgednwigunsal fidoudeasdesgualiigunsainuauszesing
(Remote Terminal Unit) wiauldulanasaiial mnasianuitgunsalaivausseslng
fsnanindatesiidoudedosdndunisudleliudiasa annsaldoulsduund anelu 7
Funazgmngideusediliamnsadndunisudlalildauldanelu 7 u vieifiniaelsl
fudunsla q fuanfuiinsamuingnsalmuauszeylnavesiidonsetngn msludhuas
vansveanudvisuannsiensossnanszuulaseglnih
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AqLuuU 1

wnsgrugunsallviin

gunsallnideadulumuunnsgiudadenusienisastinseninstninuasvaiteansu

gunsalluih UINTFIUOND
TOU Meter ANSI C12.16 wag ANSI C12.20
or
IEC 62052-11, 62053-21 ILay 62053-22
or

uan. 1030, uan. 2543 way usan. 2544

Instrument Transformer

IEC 60044-1 uag IEC 60044-2
or

IEC 61869-2 uay IEC 61869-3
or

ANSI C57.13

Circuit Breaker

IEC 60056
or

ANSI C37.11
or

NEMA SG4

Protection Relay

IEC

Ananly supplier list g99nsIniuATaI9saE ABB, Areva, GE,
Merlin Gerin(group Schneider), Reyrolle, Schweitzer(Sel),
Siemens gy SEG

Disconnecting Switch

IEC 60129
or
ANSI C37.30 , ANSI C37.32 ey ANSI C37.34

Distribution Fuse Cutout

IEEE C37.41 wag ANSI C37.42
or
NEMA SG2

Ring Main Unit

IEC 62271-200
Internal Arc test IEC 62271-200

Gas Insulated Switchgear

IEC

Power Quality Meter

IEC 61000-4-30, IEC 61000-4-7 uag IEC 61000-4-15
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AQLuU 2

susuunseusaszuulasednglWinsiniuasuans

RveldusnisagaesdnnifiadUesiulimngaudussuulnivesnu Insdusgiu
sULuuNsWeusiasyuulasatelnn Asil

1. jUnuumaidensieszuulasatnglwihiissfuussdu 230/400 Thad

2. sUnvunsdonseszuulasaglifihfiseduusediu 12 wag 24 Alalaad
2.1 VSPP/ Generator Connection for Overhead System
2.2 VSPP/ Generator Connection for Underground System

3. UnuumMsBenseszuulasstnglniinfisesunssdu 69 wag 115 Alaliad
3.1 VSPP (69 or 115 kV) with In Line Connection
3.2 VSPP (69 or 115 kV) with Bus Extension Connection
3.3 SPP (69 or 115 kV) with In Line Connection
3.4 SPP (69 or 115 kV) with Bus Extension Connection
3.5 Generator Connection (69 or 115 kV) with In Line Connection
3.6 Generator Connection (69 or 115 kV) with Bus Extension Connection
3.7 Generator Connection (69 or 115 kV) with T-Tapped Connection

gnuszuUNan i Algduneswmasussnmtaunanulasetie (Grid-connected
Inverter) ¥tk Uasa9u i nwagadwasa1ing n3oannwrasangliiinszuanss
auq Wuwssiulninszuaaduitadngseuulassanglih nsfenssadUesiuuassuuuy
= | va A A P =
N9W3aUAR RN ANPUUSENANLN e TDIva9N5 WA uAsra1 L Tums 13l
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1. MEA Distribution System (230/400 V)

LV Distribution Line

Revenue Meter

MEA's Property

Very Small Renewable Power Producer

528 Interconnection
Circuit Breaker (Lockable)

e B®®  —®

O}

[,
/5‘5\)1 " 52A Generator Circuit Breaker
\

LOAD Gen ) Synchronous or Induction
Generators

Device no. Function Trips Note
25 Synchronizing check - For 52B,52A
59/27 Over and Under Voltage relay 52B
50/51, 50N/51N Phase and Ground Overcurrent 52B
68 Voltage relay Block Closing Circuit While De-energize - For 52B
81U/810/81R Under and Over Frequency and Rate of Change of Frequency 52B
78 Voltage Vector Shift 52B
32 Reverse Power 52B

Remark

*25 not necessary for Induction Generators

*32 necessary for 3-phase generator connection (no energy sale) that exceeds 15 % of distribution
transformer capacity
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2.1 MEA Distribution System (12 or 24 kV) for Overhead System

MV Distribution Line

v
r// Drop fuse or Power fuse

vT
—3t

cT

MEA's Property
Customer’s Property
VT-3
3 T 3 1 1 10 1 1
)C 59 810
171

528 Interconnection
Circuit Breaker (Lockable)

@@

!

AU
a2

WW A Isolation
mm ﬁ Transformer

v
52 /5‘5\) 1o 52A Generator Circuit Breaker
\

LOAD Gen ) Synchronous or Induction

Generators
Device no. Function Trips Note
25 Synchronizing check - For 52B,52A
59/27 Over and Under Voltage relay 52B
50/51, 50N/51N Phase and Ground Overcurrent 52B, 52T
59N Zero Sequence Overvoltage 52B
67 Directional Phase Overcurrent 52B, 52T
32 Reverse Power 52B, 52T
68 Voltage relay Block Closing Circuit While De-energize - For 52B
81U/810/81R Under and Over Frequency and Rate of Change of Frequency 52B
78 Phase/Vector Shift 52B
Remark
*25 not necessary for Induction Generators
*32 not necessary for VSPP
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2.2 MEA Distribution System (12 or 24 kV) for Underground System

MV Distribution Line

MEA’s Property
Customer’s Property T T T T T T T e e e
GASINSULATED SWAITCHGEAR  ———
LA
b \T‘l i ""j:
-.:L‘ Hli} 1Illv
RMU
VT-3
e PHBE
e S ERE)
171
[s20] reomcion e
3 1 3 1
e @@ +—®
VT-1 1
DIE ()
OC \Z/
WW A Isolation
Y Y Y \ﬁ Transformer
1 ]
i ¢
)C ‘
3 1 1
750"
\ﬁ? L 3cT 3L % e
52T
* * * B f T K * Generator Circuit Breaker
25
LOAD en Synchronous or Induction
Generators
Device no. Function Trips Note
25 Synchronizing check - For 52B,52A
59/27 Over and Under Voltage relay 52B
50/51, 50N/51N Phase and Ground Overcurrent 52B, 52T
59N Zero Sequence Overvoltage 52B
67 Directional Phase Overcurrent 52B, 52T
32 Reverse Power 52B, 52T
68 Voltage relay Block Closing Circuit While De-energize - For 52B
81U/810/81R Under and Over Frequency and Rate of Change of Frequency 52B
78 Voltage Vector Shift 52B
Remark
*25 not necessary for Induction Generators
*32 not necessary for VSPP
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3.1 MEA Transmission System (69 or 115 kV) with In Line Connection for VSPP

HV transmission line HV transmission line
_________________ B —F——— s I I
- y | |
Electricity Authority N |
Cogeneration or Residue Power Producer Visible status and Lockable | Visible status and Lockable

Disconnecting Switch

3VT
C Bl 59
< 810/ \27

Disconnecting Switch
LA

3 VT,
810\ . b)
)
52-1 | Incoming Incoming
T @ @ Circuit Breaker No.1 Circuit Breaker No.2
Ya

Yag 3CT 3CT
YaK 3CT \ﬁ'\_’d 3CTqY
Py 3VT
87B
Visible status and Lockable
Disconnecting Switch MCB
Y ¥
s 3T
69 or 115KV. / 115V. ————
N3 EEN
Cl.=028 @ § MEA. [ Revenue Meter]
3CT e
.I5A.Cl.=0.28 --- icati
KVARH |‘$ CommL;J:iltcatlon
3cT clo0.2s Q@
.I5A.Cl.=0.28
(50
% ¥ §act ‘@ 1
Ya gact
VT 1 1
Interconnection C @ _(B10\
Circuit Breaker 528 3( \/ 819/
3 ] LA
—0
87T 1 \L‘ =+
W Isolation
Transformer
A3 1
Yag¢3cr . .
Ya Bacr
52T
1
/
\
To UNIVERSAL
Load TELECOUNTING
DEVICE
Device no. Function Trips Note
21B Backup Distance relay 52-1, 52-2 -
251 Synchronizing Check - For 52-1
25-2 Synchronizing Check - For 52-2
25 Synchronizing Check - For 52B
50/51 Phase Overcurrent relay 52B, 52T -
50BF CB. Fail Relay 52B -
59/27 Over and Under Voltage relay 52B -
59N Ground Over Voltage relay 52B -
63 Transformer fault pressure relay 52B, 52T -
68 Voltage relay Block Closing Circuit While De-energize - For 52B
81U/810 Under and Over Frequency 52B -
87B Bus Differential relay 52-1, 52-2, 52B -
87L Line Current Differential relay 52-1, 52-2 -
87K Transformer Differential relay 52B, 52T -
MCB 3 Phase Miniature Circuit Breaker
27XM Loss of Potential relay

a ¥ . . 4 o . a o 1 a ¥
e nshand Lightning Arrester (LA) Tunsdififinnsi@ondaiiunisiiiuasvans #2eszuu Underground Cable ia Gis daslinsluiuasianadugifarsandunisinns
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3.2 MEA Transmission System (69 or 115 kV) with Bus Extension Connection for VSPP

r——
|

Underground Cable |

Electricity Authority FTTTTTTTTTTTTTT T MEA Substion

Cogeneration or Residue Power Producer (
Visible status and Lockable

3VT
Disconnecting Switch [d o (E10\ (750
C 810, 27
Interconnection
Circuit Breaker 52-B @ @ @ T

3CT
3CT Y
L3¢ 3VT
87B ¢
MCB
3VT.
69 or 115KV. / 115V. '_3 g_'::;o—
T LR

Cl.=02s MEA. [ Revenue Meter]

@)
./5A. Cl. = 0.2 KWH ————
KVARH @

------- Communication

| !
sCT cL.0.2S = : ot
./5A. Cl. = 0.28 e KwH [T
KVARH
clo.2s

Py
\‘:’.U Y1 3CT

Interconnection C
Circuit Breaker 52-1 C
3 4

& o

AN : Isolation
¥\ Transformer

X
w
o
4

-

A 3 1
Ya ¢ sct . .
Yadscr
52T

To UNIVERSAL

Load » TELECOUNTING
DEVICE

Device no. Function Trips Note
21B Backup Distance relay 52-1, 52-2 -
2541 Synchronizing Check - For 52-1
25 Synchronizing Check - For 52B
50/51 Phase Overcurrent relay 52B, 52T -
50BF CB. Fail Relay 52B -
59/27 Over and Under Voltage relay 52B -
59N Ground Over Voltage relay 52B -
63 Transformer fault pressure relay 52B, 52T -
68 Voltage relay Block Closing Circuit While De-energize - For 52B
81U/810 Under and Over Frequency 52B -
87B Bus Differential relay 52-1, 52-2, 52B -
87L Line Current Differential relay 52-1, 52-2 -
87K Transformer Differential relay 52B, 52T -
mcB 3 Phase Miniature Circuit Breaker
27XM Loss of Potential relay

vl nashans Lightning Arrester (LA) Tunsdlifimsilleusionunisinfiiunswass #aes2uu Underground Cable %30 GIS faslinsivifuasuaraludfinsandunisians
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3.3 MEA Transmission System (69 or 115 kV) with In Line Connection for SPP

HV transmission line

Electricity Authority

HV transmission line

1
Cogeneration or Residue Power Producer |

Visible status and Lockable
Disconnecting Switch

|

|

| Visible status and Lockable
Disconnecting Switch

3VT
3T, EQL ¢ (B0
P = = C 810
Incoming Incoming 52-2
Circuit Breaker No.1 Circuit Breaker No.2 T
R acr 3CT{w
3CT Y3 3CTgY
W gyt
~N
Y2
87B
Visible status and Lockable
Disconnecting Switch MCB
AP
69 or 115KV. / 115V. "3 —
3 RER __3 —
Cl.=0.28 Y. Y Ao @ MEA. [ Revenue Meter]
3CT ,:‘
-/5A.Cl.=0.28 kwr |4 Communication
KVARH| § .
scr Unit
Cl.0.2s
.I5A.Cl.=0.28
EGAT [Re¢venue Meter]
@ ]
Cl.=0.28 KWH ____| Communication
3cT KVARH @ = 0 Unit
1}
Cl.=02S (BACKUP) KWH
KVARH
(MAIN)
3
(50N
% Y, §3ct
Yagscr
VT /1\
Interconnection C
Circuit Breaker IEZEI 3( \Z_Sj
LA
+—oO
1 Y1 =
A_A_ ~ Isolation
Transformer
A3 1
wha CO—®
Y2 3ct
52T

Load

To UNIVERSAL
» TELECOUNTING
DEVICE

Device no. Eunction

21B Backup Distance relay

251 Synchronizing Check

25-2 Synchronizing Check

25 Synchronizing Check

50/51 Phase Overcurrent relay

50BF CB. Fail Relay

59/27 Over and Under Voltage relay
59N Ground Over Voltage relay

63 Transformer fault pressure relay
68 Voltage relay Block Closing Circuit While De-energize
81U/810 Under and Over Frequency

87B Bus Differential relay

87L Line Current Differential relay
87K Transformer Differential relay
MCB 3 Phase Miniature Circuit Breaker
27XM Loss of Potential relay

Trips
5241, 52-2

52B, 52T
52B
52B
52B
52B, 52T

52B

5241, 52-2, 528
521, 52-2

52B, 52T

Note

For 52-1
For 52-2
For 52B

For 52B

ada F

NUEW) n15ARAY Lightning Arrester (LA) Tuns

dinfinsifeurafunisiniinuasnads d1e52uu Underground Cable w3a GIS dasTimsiniuasuatadudifansanduvsinns
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3.4 MEA Transmission System (69 or 115 kV) with Bus Extension Connection for SPP

r——
|
Underground Cable |
Electricity Authority J_ ___________________ MEA Substion
Cogeneralion or Residue Power Producer ‘(
Visible status and Lockable 3vT
Disconnecting Switch E
Intercannection
Circuit Breaker 52-8 @ @ @ T
3CcT ¥
actd ¥
c3vT
3¢
MCB
69 or 115KV, / 115V, ——
V3 EER _3 E_‘:;o—
clL.=025 ] MEA. [ Revenue Meter]
Y Y
3crT o
.J5A.CL. =028 |_ _______________ icati
KVARH I— - Ccmmun_lcallon
scr @ | Unit
J5A.Cl.=0.28 cl.o.28 o L4
KVARH
Cl.0.28
venue Meter]
acT
Cl.=0.28 Communication
- ' Unit
3CT il
oLz o2s (BACK UP) WH P
KVARH -
(MAIN)
3
(50
B/ ¥, gacT '@ 1
YaRscr
T 1 1
Interconnection C ‘/2-5\
Circuit Breaker 521 |—3 C \2/
3 LA
@ S0y
AA A\ﬁl Isolation
VY VY Transformer
3 1
51
YagscT C @
Ya fact
52T
To UNIVERSAL
Load » TELECOUNTING
DEMICE
Device no. Function Trips Note
21B Backup Distance relay 52-1, 52-2 -
2541 Synchronizing Check - For 52-1
25 Synchronizing Check - For 52B
50/51 Phase Overcurrent relay 52B, 52T -
50BF CB. Fail Relay 52B -
59/27 Over and Under Voltage relay 52B -
59N Ground Over Voltage relay 52B -
63 Transformer fault pressure relay 52B, 52T -
68 Voltage relay Block Closing Circuit While De-energize - For 52B
81U/810 Under and Over Frequency 52B -
87B Bus Differential relay 52-1,52-2, 52B -
87L Line Current Differential relay 52-1,52-2 -
87K Transformer Differential relay 52B, 52T -
MCB 3 Phase Miniature Circuit Breaker
27XM Loss of Potential relay

e

- B, . o4 - " e ¥
WuEwe N1sAnas Lightning Arrester (LA) Tunsdliifinsiaudedunislnfiuasuacs faeszuu Underground Cable wia GIS fodlfnsiviwaswanadudiionsandwumidafinn
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3.5 MEA Transmission System (69 or 115 kV) with In Line Connection
for Generator Connection only (No Energy Sale)

Underground Transmission Line Underground Transmission Line

£ 3vr
R R
JFRARs! 141
3 ﬁ 3cr 3cr ﬁ 3
© o G
Y1) scr 3yl 3
= S OO )y
3cr 3cr
- B S O00€

Cogeneration or Residue Power Producer

Electricity Authority
Incomi Incoming ol | . HedidyAuhoity
21 | Gircuit Breaker No.t Circut Breaker No.2 | 22 r
g
¢ DY (7)) (B !
g( 27 810
¢
( .@1

i
l
3 : Visible status and Lockable
fo= ! Disconnecting Switch f
Electricity Authority i Interconnection | 528
*************************************************** Circuit Breaker

Cogeneration or Residue Power Producer

)
B,
B ; 5o

3cr
VT |
(¢ 25
oC 2/
3
87T Moﬁ
! AN
ﬁ Transformer

Device no. Function Trips Note
21 Distance relay 52-1,52-2 -
25 Synchronizing check - For 52B
50/51 Phase Overcurrent relay 52B, 52T -
50N/51N Ground Overcurrent relay 52B, 52T -
50BF CB. Fail relay 52-1, 52-2, 52B -
59/27 Over and Under Voltage relay 52B -
59N Ground Over Voltage relay 52B -
63 Transformer fault pressure relay 52B, 52T -
67/67N OR 32 Directional Phase Overcurrent and Ground Overcurrent 52-1, 52-2 (OR 52T) -

OR Reverse Power relay
68 Voltage relay Block Closing Circuit While De-energize - For 52B
78 Voltage Vector Shift 52B -
79 Auto reclosing relay 52-1, 52-2 -
81U/810/81R Under and Over and Rate of Change of Frequency 52B -
87B Bus Differential relay 52-1, 52-2, 52B -
87L Line Differential relay 52-1, 52-2 -
87T Transformer Differential relay 52B, 52T -
MCB 3 Phase Miniature Circuit Breaker
27XM Loss of Potential relay
A Ampere meter

wnewie Aseade Lightning Arrester (LA) Tunsdiiguuuzasnisidansauansneldannidivue saslvinislwiuasualoflugiansansiuniodfasa
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3.6 MEA Transmission System (69 or 115 kV) with Bus Extension Connection
for Generator Connection only (No Energy Sale)

r
|
|

Underground Cable _
f————— DM
Electricity Authority e
Cogeneration or Residue Power Producer I
|
|
|
|, Visible statusand Lockable
Disconnecting Switch
&
3vT
D¢ 5N (e ( 78 L (E1D )
)C 27 810
171
- - 1
Interconnection EZB 4.
Circuit Breaker
1 3
— 8@
3 Y14 3cr
& f 5
Y1d3CT syr Va‘")
; bl¢
) C
1vr 1
¢ (25
O C \Z/
& 5
87T L
! WW A Isolation =
mm ﬁ Transformer
3VT
DI
)
1 1 1
\Tif 3cr @ @ e
ﬁ 3cCT
52T

LOAD

37
N
1! n
<2§ ) Generator Circuit Breaker
Y
(.
n

Device no. Function Trips Note
25 Synchronizing check - For 52B
32 Reverse Power relay 52T

50/51 Phase Overcurrent relay 52B, 52T -
50N/51N Ground Overcurrent relay 52B, 52T -

59/27 Over and Under Voltage relay 52B -

59N Ground Over Voltage relay 52B -

63 Transformer fault pressure relay 52B, 52T -

68 Voltage relay Block Closing Circuit While De-energize - For 52B
78 Voltage Vector Shift 52B -
81U/810/81R Under and Over and Rate of Change of Frequency 52B -

87T Transformer Differential relay 52B, 52T -

87L Line Differential relay 52B -

MCB 3 Phase Miniature Circuit Breaker

27XM Loss of Potential relay

vanewe nséinds Lightning Arrester (LA) Tunsedivigtuuuuacn

sudausiauansnglilaniddimue daslvinisiwihuasuaroflurfiarsansiumisdada
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3.7 MEA Transmission System (69 or 115 kV) with T-Tapped Connection
for Generator Connection only (No Energy Sale)

Disconnecting Switch Disconnecting Switch
Overhead Transmission Line Overhead Transmission Line
Blectricity Authority
Cogeneration or Residue Power Producer
Visible status and Lockable
Disconnecting Switch
s
v 3 1 1 1
DI £ 810
DI 27 810
1"
- - 1
Interconnection Ezﬂ 1 .
Circuit Breaker
1 3
— @@ _
WhD
VarD
Y1g3cr 3VT
j DI
JC
1vT 1
DI ()
JC 2/
3 LA
® ——
N \AAN A Isolation -
mm ﬁ Transformer
3vT
DI
)C
1 1 1
\‘L;L 3cT e @ e
ﬁ 3CT
52T

LOAD @
Device no. Function Trips Note
25 Synchronizing check - For 52B
32 Reverse Power relay 52T -
50/51 Phase Overcurrent relay 52B, 52T -
50N/51N Ground Overcurrent relay 52B, 52T -
59/27 Over and Under Voltage relay 52B -
59N Ground Over Voltage relay 52B -
63 Transformer fault pressure relay 52B, 52T -
68 Voltage relay Block Closing Circuit While De-energize - For 52B
78 Voltage Vector Shift 52B
81U/810 Under and Over Frequency 52B -
87T Transformer Differential relay 52B, 52T -
MCB 3 Phase Miniature Circuit Breaker
27XM Loss of Potential relay

vanewe NMséinde Lightning Arrester (LA) lunsdiistuuunasnsidausauansnelilaniddimue daslvinisiwihuasuaroflurgfiarsansdiumisdada
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AqLuU 3

TunaunazRaulylunisasIvaauanIning

1. mslifiuasnalsagiinisnsrnfnquamlniigaseswvesiuelduinng e
Ussiunansgnumagunmnnlwiilugisivhnmeseudenles
1.1 msliihuamassiaduniemnainaunmiiihneunisdeslsafung 1
Fanai uasfindainieansantasdeiiedludn 1 dUninevdenisideules
ssisanafinsaiasuunanlniivesiveliuinisdewihnuluangld
nuTidsahaanngmaliihesnunduliinagsgn
12 Umnamwannzmsliih (Wssfunseuilen nszuasnfuein waznszualiiling)
Fafnanszuundaliiivesiueliuinis (Usziliuanuanisnsiaindounas
ndsnsidenles) axdesdidliiAiudadifafinisluiiuasuarsimun Jaay
sy alideslosiuszuulaseiglifiivesnsliiiiunsmans

2. pendansieules dieudadinsesniuaulilvissvundnlnihvesdiveudaasia
wanenliingadesiuiunin@ndidannisiiiuasualsimun nsiiiuasvais
veanuanslunsidnlunsiasunielussuuveswendaiiadunainisdenledlaglifa
A1ld91e mnasdedndieusdelivudliunazasrauanizmelniliiviadain gamin

o v ' Y o a @ v =
ASIERUN UL WaNsaAaiLlun sUTulsunlalmTulyauiinsiniuaswans
A

3. mMsbifhuasvaiveanuanslunisvannisiwenles mnssuundnlnivesiveussly
Julumuteuladerimuamesnuauninlni iiesnwssduaunimliluszuuliin
Tngsuilvieglussiuimuneayliddwmadosodldlniisedun
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AqLuU 4

AuautAvaAIasInAmAInlnii

Power Quality Meter Requirement

Power quality meter shall measure and record the 3 phase true RMS electrical

value in 2 categories which are Profile Recording and Event Recording.

Profile recording is the continuous recording of average, minimum and maximum
RMS value over 10 minutes period including Voltage, Ampere, Real Power,
Reactive Power, Apparent Power, Power Factor, Harmonics (Voltage, Current and
Power up to SOth), Voltage Unbalance (Unbalance Factor, Positive Sequence
Voltage, Negative Sequence Voltage and Zero Sequence Voltage) and Flicker
(Short Term Flicker Index, Pst, and Long Term Flicker Index, Plt). Note except Plt

which calculate over 2 hours period.

Event recording is the condition trigged recording of a voltage and current
waveform of an abnormal event including Voltage Sag (Dip), Voltage Swell and
Short Interruption with the minimum sampling resolution of 128 samples per

cycle and allow user to adjust the trigger condition.

Power quality meter shall comply with the latest version of international
standard IEC 61000-4-30 (power quality measurement method) class A
performance, IEC 61000-4-7 (harmonics) and [EC 61000-4-15 (flicker).

The internal memory of power quality meter shall be enough to store all

measurement data at least 7 days without data loss.

Power quality meter shall have an internal battery backup for ride through
capability at least 1 hour in case of power supply failure and shall have an

automatic restart function in case of back up battery deplete.
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Sauuy 5
seaziBeadermunvesgunsalauauszeslna (Remote Terminal Unit) 7ild
\WeusiaruszuuTu-detiayassezlna SCADA/EMS wiaszuudu-dedoya
szuzlna SCADA/DMS

Taimunatiavseysiinvastaya 35015 Wnsgu wazgunsalusenaud1eqiians
Su-detoyaszningunsniniuguszerlng (Remote Terminal Unit) fuszuusu-dedeya
seevlna SCADA/EMS w3esvuusu-detoyasseying SCADA/DMS

< Y a

1. darmuadmiuidendendudnanlniisedn guaalwitvurndnuniiduuin
wdasdudalufiisuiu fu 1 wnedadduly Féwifiduruuedosiudalnih
wazgsznauianisiniinsedu

1.1 $1wrunazvinvasdeyaiifideudevzfosiu-dedoyaurdegudaiuauszuy

Tl

feldusnadudiavuasindsgunsnimunuszerlna (Remote Terminal Unit)

Tngagdossu-dedoyatuszuuiu-dsoyaszeglna SCADAEMS (nsdlidenleafiszuy 69 wie

115 Alalhad) uaviu-deeyafuszuuiu-dueyaszeglna SCADA/DMS (nsdlidionlead

sUU 12 wiSe 24 Alalad) eefi§auau Input — Output Point Julumudinasinduas

NAMATNUA

1.2 wnsgumMsaeanstoya

gunsaimuAusEerlng (Remote Terminal Unit) vesfiiieusiofesdsdoyasnds
seuuiu-datoyaseeglna SCADA/EMS  w3assuusu-dedoyasveslna SCADA/DMS e
s3UU realtime  lnawgunsalnruguszeylnadesdedeyaiuiidefinisiuasuniag
(unsolicited data) w3edsdayaiilefing poll Tneauwesnts poll Feyaluitiu 2 Jund
dwsutoya status wazlaiiiu 10 Iwfidmiuteyarin aunsalmuaussuglnadesaiunse
Ansaiuszuuiu-delayasveglna SCADA/EMS fag protocol DNP3 subset level 2 %30 3
(‘flgﬂ over serial communication Wag over [P communication) ﬂ%aiwu%—dﬁa;ﬂa
syozlna SCADA/DMS ¢18 protocol DNP3  subset level 1 M%@Q&ﬂ’j’l (over [P
communication) 1ngils1eazidenvas Device Profile and Implementation Table o4
Tuslnpoadildsnilussuusu-dedeyaszorlng SCADAEMS w3e szuufu-dsdeyaseotlna
SCADA/DMS fimsllithunsuansiisun
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1.3 &gyl Input/Output Point
1.3.1 Analog Input

=

A 839N 9UNIUAIVANNTAIAUTIEIRSIRANAIAtaAUNTT +0.2%
299 Full Scale #3aAmMNNTIANTALTIBIRSIRANAIA LAY +1% SIUAY
N = v
ANILTERNSIT09 CT 13 PT Uan

1.3.2 Status Input
£ADINANNALLDYA I UNTUUTNNYDUAVDUARNITAITLNA LUANWULANRU

Y 9
'

=

YoumAN3al (Sequence of Event) fivn 9 1 fadiuit Insvidaildazuvady
2 WUU D

(1) Single Contact, Two-State Status dwsudeloyawiln Alarm

(2) Double Contact dwiudidayaanuzvadgosnausANeIvIaIng

1.3.3  Control Output ﬁm%’ué’ammmﬂam/ﬁu Interconnection Circuit
Breaker 92f93dnn1uU Select-Check-Before-Operate (SCBO)

1.4 wnasirgluiivasgunsaladuauszezlng (Remote Terminal Unit)

fualduinmsdiosdavuasfafaunassnsliilein AC wag DC dmsudreludl
gunsalltlunsiu-dedeyatuszuuiu-detouassozlng SCADAVEMS nieszuuiu-deteya
szeglng SCADA/DMS vaen1stnfinuAsvads §1u3u 2 wnas Wuegatey

1.5 msusulgamseveessuulnih
nsdinELeNAainTUTuUTe venessuuliin visifsundasguiuunisieuse
eApIiunsUTulTIsaasussuunsiudsloyalndulumudemuniiseyld

i 41 sl uasraia



sedgunsiiiuasuanainely defmunuanisiieusesyuulasaingliiii w.e. 2558

A4LUU 6
S9NV INIINISARE1S (communication channel)

nsfigualdusnisiwenlesluszuu 69 wse 115 fAlallan

[

1. SnguszasAnndeulosszuudonns
1.1 iiledousegunsninuauszezlng (Remote Terminal Unit) vesglduinisiu
izUU%JU—?i\isflja;ﬂaizﬁlﬂﬂa SCADA/EMS  (Supervisory Control and Data
Acquisition / Energy Management System) %aa@uﬁmuqmzuﬂﬂﬁﬁ
1.2 LﬁaL%amiaqUﬂiai%UUﬂmﬁu (protection relay)
1.3 ielinsinsedeansszuineguelduinistugudauauszuulnih dwszuy
ey uaglnsdng lanaaniian

2. swazBunvassEUUHDas
2.1 szuvdeansriuangleniniuas nieugunsalszuvdeans lasusnmuaniui
finsa Usenousegunsalisil
2.1.1 aelouiiuaselin ADSS SM G652D  wu1A 24 cores 31U 2
uvng wieugunsal fiber optic termination Uaneynavisanduns
2.1.2 anuiifedvostelduinig
@ enclosure 19-inch rack wuaaugelitosnd 27U 91w 1 99
e gUnsaldearsdmiu Wondegunsainauauszezlng (Remote
Terminal Unit) voegldusnisiussuuiu-dedeyasseslng
SCADA/EMS 4111 1 58UU
o gunsaldeansdmiu \Weusogunsalszuuliostu (protection relay)
(syuvdeansideudefugunsalszuulesiu dvTolufifld Tnanns
Iwihuasvansagiansanamdnduluudasseiosdissuudonns
w38 ll)
e aunsaidfesiulnnszyindiviu 1 g
® cabling uavgUnsaiusznaudu 1
2.1.3 anuitfadeosmsluihunsvans
® ¢ enclosure 19-inch rack vunAMadlitosndt 27U 91u3u 1 90
e gunsaidearsdmu WWoudegunsainiuauszerlng (Remote
Terminal Unit) vaeglduinisiussuuiu-dedeyaszeslng
SCADAVEMS 17w 1 49
® Cabling uavgUnsaiusznaudu 7
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2.2 IngdeansuiinUsedl (fixed radio) $1uru 1 LA3es iamnsafndedeansiu
AudgauAuszuulnilanaania

2.3 Tnsdwvianenss famaduelduinissiuiu 1 wavane enisfndesening
Auduanszuulni uasueldusnis

3. YBULIAANTURAYDY

3.1 guanlnihedn  gudslilinunadnunn Avuaeiesddalnihsudy
Au 1 wngdadtuld  dllihduruaedosiudaliih uay fuszney
Aanslyifihsedu
3.1.1 syvudeansiuasloufiuas wieugunsalsyuudeans nisliiiuas

vaa szdndunsudsdldaeads Tnsazudslimmunendaifueld
U3n1s IddsdayassanBondunisanuiiandsliiy nrsliiiues
naaad laegueldusnis eanldirelunsaniunisdam nslnin
uasnaedan lnensndduduvesnisivihuasmads
\ousagunsainuauszezlng SCADA/EMS
® \Jousegunsaiszuuleaiu (protection relay) (szuvdsansiiiouse
fugunsalszuuiesiu Suselufile Tnenslifuaswaisazfinnsan
awddulunsiasseindesiiszuudeansviol
3.1.2 AngdeansviaUszdf (fixed radio) Sy 1 1a3es fuelduinng
aliunsdam laemsndduluves fueldusnis
3.1.3 Insdwianenss fndafiguelduinissiuan 1 e fuelduinng
Atiunsdam lnensndduluves fualduinis

3.2 YeulRmMINTURRveukarNTUIgesnwIgURsaissUUARaNsTRs sliifiuns
mansdzAugedl MEA End Point #sfindanisluaniuivesiuelduinng
(s19a8198ARN L communication system diagram)

3.3 fueliuinsdesiavningdeansviln base radio Uszdnsdl (fixed radio) nal
sufsuinmslifhasnasimunuagliannsaldaudasiedu nisluiiuas
e lanaenlian
33.1 fuelduins udiamingdeasuiiauszdil (fixed radio)

3.3.2 fuolduinis Wudeafiunisvesiutiedunisiuiuasmads Taenis
Iifuasvats azdlaue  AuENIIUNISAINITNTELLELS AANNT
Ingimd uagAanislnsauunauuisnd (nanv.) WilevoougyInnisiaw
PeveEveliuInIg

a

333 dielasuniseyginsindie guelduinisilugsuiaveulunisdise

Y

Awaunusietlunslaanudiu nanvy. lnenss
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3.3.4 nslilfihuasvans Wuddndunislusunsutedddanuingdeasuie
Uszdndl (fixed radio) Wldauiuszuuves msliihasvandld

3.4 guelduinsiedaminsfnvianenseangliuinig (Wu TOT, True vsel
Tu3nmsneaw)

35 guelduimsdesdawisussuulnihnssuaaduauialivesndt 30 weuuUs
$1uru 2 29as wiengunsaldrsedliii ilesrelvidugunsalszudeansi
Andaanunneluanuiidndaesdveliuing

3.6 mslifiunsvan anudniiaglbisyyaiessiuliinsdenlssssuudeans
vo4 M3bifluamai Ssingingueldusnisasdlinsvuuanudasnsieves
suvdeansves msliihuasans suiinsesedygfnnulasnderesszuy
ABUNIABIIVIUA

3.7 mslifiunsvan anudnifazuiuugsssuudoasues meliiuasvas 16

9
' [ '
= = N

auanudndumanadafioziivy Welduwdsliguelduinismsivarmidily
LABUAIT

a. masniurudeulesszuudeasves mslwAuasmane
4.1 duolduinmadosduasiuy Joyaanudl uagdundaiidadsls nisluihues
vana Asanfeuduiung uasiiodnelddielunisnoatns wag/vie ms
aw;ﬁquaﬁfgapmiaLLﬁaﬁ’]LLm
4.2 fuolduinsuazidrvtnd nslaifiuasvans axfessunihnismaasuszuy
Boulosreuldnuais
4.3 fupounsiiiunudisuteingtu nsliihuasmans
431 fueldimasiiunsiavimilsdodededinnisnslifiuasvaradieve
oy mIImtnedeans lnnisliiuasralsazinausiiofinnsanve
ANUANYOUTINAU ANENTIUNISAINIINTEAIEEE AanIsinsiiad
wazAanisinsauunANwisnd (nam.) lunsvenelasaiieszuudeans
nsANuIAY  N1EUFINITRTNN NITIUTAIUATNAINITLTINANITVE
oy wligueliuinimmsu woufuteujURdeléingaumnausos
UjURmung suideu Usznim  wdninas uazileulumud nanw.
R
432 \fleldFueygn Wutedeastunsiwiunsvalsudfveliuinig
Prszamouumilunsldaudliiu nany. wagvesyyintidiaios
Ingdoansuiinuszai (fixed radio) ihaldan
433 fuelivinsdiosihdunieingdoaseinUszdd (fixed radio) Lile
TWsunsuveslianunsaldivssuuresnsiniiunsvaila
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H
e
3
52
5y
mA=
o
388
ERNE]
253
P P
22
&|&

RJ45
Modem
Check l
I Backup Meter Rs232to

Communication System Diagram 69/115 kV For SPP

| SCADAEMS " SCADAEMS |
Jwe cLe

User Area MEA Area
—
Enclosure Rack Enclosure Rack
Fiber Optic Fiber Optic
- = = — ?o “Termination! Termination
] FIO
| Modem [—R922 1 gpy

r I
I RTU = m
| | | FIO 24 core —
Relay Protection I U5 Ry4s | Relay Protecion —
R I PLC
I PLC I F Substation

I WLD
b B R [

I F/O 24 core

F/O Fio

m o
Mo

Access
Switch

Ethernet

Il standsy Modem
Meter Rs232to
L Ethernet

I Legend

v | _____ Y
. F1 D

I 1= 3~ MEAEnd Point [~_“JProvided by User
DirectLine /o

| Telephones |/ FDF - Fiber Distribution Frame

—_——_——_—— RTU - Remote Terminal Unit

PQM - Power Quality Meter
PQMS - Power Quality Meter System

Communication System Diagram 69/115 kV For VSPP and Others

SCADAJEMS || SCADA/EMS
User Area MEA Area | oY " P |
————————————
Enclosure Rack Enclosure Rack
—_— — — — e — — Fiber Optic Fiber Optic
r .l o “Termination! Termination
Ere ] [ T
lodem SDH
| E— L
I Relay Protecti I I I e RJ45 Relay Protection
I el ay(Dlr:>oT§:c lion RJ45 (EE(‘? ==
PLC | F I Substation
I I FIo D | F WLD
L= | G
—_———— II S F F Access TBD
|— - - | Fozéeom
I Revenue ’;L%g;rg RJ45 I
| Meter Ethernet I
| = L
L—— _
[ teine |- _
I I Legend Trunked Radio
-

|~ 3- MEAEnd Point [~ _“JProvided by User
DirectLine [T -
| Y FDF - Fiber Distribution Frame
_____ - RTU - Remote Terminal Unit
PQM - Power Quality Meter
PQMS - Power Quality Meter System
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AqLuU 7
S9NV INIINISARE1S (communication channel)

nsalgfvaldusnisiwenledlussuy 12 vive 24 Alaliad

1. fnqusasdnsdenlssszuudenns

1.1 edousiegunsaimuauszezlng (Remote Terminal Unit) vesglduinisiu
§8UU%JU—EiG6ﬂjauuaizaziﬂa SCADA/DMS  (Supervisory Control and Data Acquisition /
Distribution Management System) ma&@uémuqmwﬂﬂﬂﬂ

1.2 Wielinsdnsedoasszninsduelduinstugudauvauszuulii duszuy
g uaglnsdni lanaaaian

2. s10aziBuAvRIsTUVRRENS
2.1 szuvdeansiruangloufniuas nieugunsaiszuvdeans lasusnmuaniui
finda Usenousegunsalisil
2.1.1 anglowiduasyin ADSS SM G652D wu1A 24 cores I 2
umnanesgunsal fiber optic termination Yaneynavisaeums
2.1.2 anuiifedevosuelduinig
e gUnsaidearsdmiu Weusdegunsainiuauszeylng (Feeder
Remote Terminal Unit) vasgldusnisfussuuiu-dadoyasseslng
SCADA/DMS #1u3u 1 s8Uu
® cabling uavgUnsalusznaudu 1
2.2 AngdeansvlinUszini (fixed radio) Sy 1 LA3es fianansadasedeansiy
Audauauszuulniilanasaian
2.3 Insdnvianenss femaifoelduinissiuiu 1 wavane enisfndesening
audaruaNszuulni wazduelduinig
3. YaUlIAANUTURAYaU
31 franlifhowadnun idvuaedostudaliihsntu fu 1 wneTadtuld
At ARuruuesesiuialiiih vie fusznovsnsinihaedu
3.1.1 syvudeansiuansloufiuas wieugunsalsyuudeans nisliiiuas
maa szdudunsudedlianeads lnsasuddlimamunendaifuels
U3n1s IddstayassanBondunisanuiifndsliiy nrsliiiues
naaad laegueldusnis eanldirelunmsaniunisdam nsinin
uasradnm Inensndduduveanslniuasnans
312 AngAeansvlnusedd (fixed radio) §1uau 1 e3es fuelduinis
aliunsdam nemsndduduveduelduinis
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3.1.3 Tnsdwvianenss faseiigoelduinssiuan 1 wavmne duelduinmg
Atiunsdam lnensndduluves fuelduinis

3.2 vauamuiuiaveuLarnsthsssnwgunsalssuudeansues nisluiiuns
wansazAuaedl MEA End Point dsfiadanisluaniufivesivelduinng
(s1988198ARNL communication system diagram)

3.3 fuelduinisfesiavingdeats vl Uszdnil (fixed radio) musuidoud
nsinihuasmade Mvuauay Wanunsaldaudasiedu msliiuasuads la
AADALIAY
331 fuelduins iudfmingdeansvdauszdnd (fixed radio) mudie 2.2

Y
o

3.3.2 guolduinis Wudandunisvesiudnedu msliiuasvas Teg n1s
Ifuasralte 9sdaueAmeEnITUNITAINITNILINLELY AT
Ingvimd wazAansinsauuiauusiand (nanv.) Lileveayannissim
NeveIrveliuINg

333 deldfuniseygasmene fuelduinsidudiuiinveulunsdisy
Ameuunusedlunsldanuidu nany Tnenss

3.3.4 mslilihuasvans WWuddndunislusunsutedddnuingdeasuie
Uszdil (fixed radio) Tldauuszuvveansliiitunsuansld

3.4 guelduinsnedamnsfniianenssangliuinig (Wu TOT, True vsel
Tsmssedu)

35 guolduinsdesdawiougadousesyuulnihnszuaadurnalitosnin 20
wonuUd 91w 2 2993 wiougunsaldisedlwin ilednglvifugunsal
spuudomsinndaiammnngluaniuiifndaesuelduims

3.6 mslifiunsvan anudniiaglbisyyaiessiuliinsdeulssssuudeans
w94 Msbuasuale Sunngiguelduinisasilinssuuaulasnsieves
szuvdeansves mslniuasnans sufinszsadygfienulasnsevesssuy
ABUNIABI VLA

3.7 mslwihuasvass anudvdfezsussszuudoasves nisluihuasmans ¢

AuAUIdunamatanazivuilslauasitveldusnisnsivalamtinlunan

Y

DUAIT

4. msmLuumuwau‘lmsuwaamwmmﬂw%uﬂwme
4.1 fueliuinisdestuasuuy doyaaniuil uasdumisiidadsld nslifues
yens fisonieuiiuiuns wasilofndrligeluntsioa uasme ms
aw;ﬁquaﬁfgapmﬁlml,ﬁaﬁ’nm
4.2 fuolduinsuazidvtng nslaifiuasvans axfessuninismaasuszuy
Boulosreuldnuais
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1.3 Funsumssuiiunudisuieingdoastu mslwihuasmans

431 fueldinmasfiunsiavimilsdodefafinnisnslifiuasvaradieve
oy mIImtnedeans Inenisliiuasualsazinausiiofinnsanve
AUTINYEY SNV AMZNIIUNISAANISNSEAtedes Aan1sinsvied
wazAanisinsauunANwisnd (namy.) lunisvenelasaiieszuudeans
nsAuuIAY  N1EUSINITRTN NITIUTAIUATNAINITLTINANITVE
oy wliguelduinimmsu wioufuteujURdsléingaumnausos
UjURmung suideu Usznim  wdninast uazileulumud nans.
AU

4.3.2 \deldfuoyyn Wisamdredoarsiv nsliiuamas udagveld
Uimsthszamouunilunislénudliiu navy. wagvooyamiiuii

3B dea5¥ UL (fixed radio) Whanldeu

=

4.3.3 gualduinisfeaiidauniedingdearsvilaUszdny (fixed radio) Lile
TUswnsugadlnaunsalsiussuuraans i uasualdla

Communication System Diagram 12/24 kV

DMS DMS
User Area MEA Area | a0 " ce |
—————————
Enclosure Rack Enclosure Rack
—_— e — —_ — — — __FiberOptic Fiber Optic
L 1 I o Termination? Termination
FIO
| FRTU RS22] Media | MEDIA
I II I FI9 2 core RJ45 | Relay Protection
I Relay( glr)oscnon RuS _I_@_ fitie T
PLC I F e Substation
F WLD
=) G0 I
: Ed
I_ _—— II s?/vo:cs: F I F gﬁf:: TBD
|— - = - = IF/02400re
I Revenue ',\:sgggm RJ45 I
Meter Ethernet RJ45 I

! IR
L — —

{

\r{\ly
; MEA
I Legend Trunked Radio
I 1= 1~ MEAEnd Point [ Provided by User
DirectLine iy
| &
—_—

_——
|
I

FDF - Fiber Distribution Frame
FRTU - Feeder Remote Terminal Unit
PQM - Power Quality Meter

PQMS - Power Quality Meter System
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1. YoULALAInQUIZEeA

¥ o U dilﬂ} o di( dl o d‘ a dl ! U
Jonnuaatuldnrinduiienvuaeulenmanadalunisitennenussuuluin

)

wazuumslunismageudniuduiesines (Grid-connected Inverter) #illussuundn
Tihvesfideuseliiinasdu gudnlnflisedn (SPP) gudaluihuuiaianinn (VSPP) wie
Alglih MRuuesesillalndih TneddngUszasAiiionIuauranssnuIINNITINNUTeS
a ¢ 3 XA a 4 % U 1 aAa

dunesinesmarinonalidessuuliimsluduamuninliiiuazanudasadededinuas

NSNIAU

formuaratuivszgndldfudunesinesvosioudsenndssnm lnsduesines
dluszuundnluivesidensioazdesiiunsmaasuuariinuauifinisiumaianiud
svualiluderuaatul Fwseugeldondesuszuulassdigluilvosnisiniuas
waalel

nsdavidetimunatuildsrdudenainunsgiuanaiiiieadestu Grid-
connected Inverter visludrunistmuadeulunmaideusesuszsuulasstelui uagnis
fsruauuanslumsnedeudunesines lnenissradaiemaninasgiuanadnsiudandn
Fsteluil

- ludssiuiunsgrudnadsdisduiinisiinualidaauasuirundinasenunlyd
9198448

N a 2 o Y i ] = ° & = %

- nsdiludssiiwRaduealulsazuinsguinisnivuailoniseazideals

wanNEaiY AeNIsIdenidilieminuunsgundanumiisauiunsiuly
lusguuraansiniihuasralaunnid

- winludszinulafiilelunnsgussdllasnndostunisinauvesszuulin
299n15 WuATIa9 zRsUSUBALLM MdanAdRa UN1SYINIIUVBITEUY

sl

WASTINANAWETALA IEC 61727-2004, IEC 62116-2008, IEEE 1547-2003,
EEE 1547.1-2005 uaz AS 4777.3-2005 fauannsgiudrsdedreduiodudiunives
Yatmuanaduil vssidulaludesimuanililészysoasidonlilngradadoninnm
IATFILAINAEL
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2. dgua1An

2.1 BuI93Mas (Inverter)

gUnsaldeimiildsulnfiinszuanss (00  nunuwadLaseniinguio
Lma'afﬁ’ﬂLﬁ@lWﬁﬂﬂizLLaqum Tudulnfiinszuaadu (AQ) Falmnumungauuayanunsn
inlUlgnusialaanisininla

2.2 3unresneililuszuundaluiiussiandeusdadiulaseing (Grid-
connected Inverter)

dunedineiviinfiazdeamgaitendrmutrszuudmingliin deussiunaz/mio
Al luszuulnidldegluraamsvinewdndamudiimunly vieideiinaniigled
wauRTY

2.3 g1suedin (Harmonic)

dauﬂszﬂaﬂugﬂé’mmmﬂﬁu%ﬁ (Sine Wave) vosdtyramzousinanduaiula o
Fatimnudidudnusieseuivdnga duussuulniluussmalnenuindnyad
ANTindU 50 Hz seidu @audssneuiideudidy 100 Hz Sondt ensuednii 2 (Second
Harmonic) @uUseneufidanudidu 150 Hz Send1 e1uednd 3 (Third Harmonic)

2.4 ﬂ'amﬁaunml,am%uaﬁnsfm (Total Harmonic Current Distortion,
THDI)

SnsarusenineesInTiaeuamauIniidades (Root-Sum-Square) TBIANTELA
RMS 9asdqulsznausnsuaiin (Harmonic Component) AuAINTZIE RMS 199dUUsznau
AwAMANYA (Fundamental Component) iiguidufesay

2 2 2
THDI (%) _ \/|2+|3+|4+ .......... < 100
I,

2.5 usenunsziian (Voltage Fluctuation or Flicker)

mMaUasunlasesereiiiewasdl RMS (M3am1 Peak) vosusaulndn szwinaan
sEdunsesu 2 seaulndiu Feusazseauiianasiiluszozinanfindueuwsldiinuntag
JTULLIAN

2.6 loduaufs (Islanding)

annzdsdiuniavesszuulasanelnindssenoudielnanuaziadostia bl
Sinavhaudeideazuendeentndifindevesssuulassnglni Wanuwasiasosiiia
Tiheradumssiniussninamindduveansiniwagldlngn

9 51 sl uasraia



sedgunsiiiuasuanainely defmunuanisiieusesyuulasaingliiii w.e. 2558

3. YaNINUANINALAFINSUDULIBSLADS

341

3.2

n1sAUANAMAIWINAN

3.1.1 g13uailn

idledunesinesivliliivanidauduiiauna (Balanced Linear Load)
dunefwmesazseddliaiinseuasisuelindnedngseuulasagliiiiiy
Indindurteluil (amsdndudosasiiouiunssuaisnuedunefines)

Sudud | Tndrfanseua (%) duAUA | Indnanseie (%)
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
AMuLELNszLEaNSuaTing Y (THDI) 5.0 %

3.1.2 useRunsELay
Sunefinesardeineliifnussiunseiouiudadriaiimualinny
1055 IEC 61000-3-3 dvdudunesnefidinszuafidaliiu 16 A wie
1A5IU IEC 61000-3-5 dmiudunesinesifinssuafifaiunit 75 A wie
17514 IEC 61000-3-11 dwdudunedfweiidnssuaiialiiiu 75 A
3.1.3 mM3dgluiinIzuanss
dunesmaivzaadliaiialnfiinssuanss (OC Injection) Feidndszuy

TasargluflAunin 0.5 % Y99nNseuhaniAveIdUIBsIABS
ANsRavauaenaszuulinii

3.2.1 Y9I INUNIIY

(1) Bunesiwesiieuseiuszuulasanglniusesu 230/400 V
duesinesazioslanivaseanainszuulaseng vy winvun

YDIUTIAU Line to Line 38 Line to Neutral Tuszuulassngluiindian

98NUBNTIT 346 - 416 V uaz 200 - 240 V audndu Tussesnandl

9 52 sl uasraia



sedgunsiiiuasuanainely defmunuanisiieusesyuulasaingliiii w.e. 2558

Yuseay (1a) nalun1uani99sgegn
Line to Line Line to Neutral (ud)
V < 199 V<115 0.1
199 < V < 346 115 <V < 200 2.0
346 <V <416 | 200 <V < 240 ausenies (livaniees)
416 <V < 539 240 <V < 311 2.0
V > 539 V> 311 0.05

(2) Bunesinesiideurefussuulasse sy 12 kv ulu

duesmesaznnsvanisaseanainszuulaseviglndiniely
szuznanfisiun nvunveussiulusyuulassglndihisesnuen
Pruseduiiszylunsedeluil

Y29UT9AYU (% Nominal Voltage a1 luNsUan3993geEn
Y093ULIBS5LINDS) (unii)
V < 50% 0.1
50% <V < 85% 2.0
85% < V < 110% Fausenies (liivaniees)
110% < V < 135% 2.0
V > 135% 0.05

3.2.2 Y9AUNVINY
dUNBSWasaTAaIvan9959anaNssuUlasee i n1eluarlaiu
0.1 3u#l mnanudvesssuulasainglwiildeglugg 47 - 52 Hz

3.2.3 nstesiuanizloduaufs

Tuns@ifiinannzleduauns Sunesnesaziomanuiazlanisasenn
nszuulasenelndiniglunanlaniy 2 Jundi

agalsfAny tiesannnisiniiaunsvalsiinsindeszuuduiuasu
wiaasglilaesaluifidlessuudnglihdades ieanszeziiannisiinludi
funaznansznusefltlui lasvaziszuuisiurhaugldlnihzyszay
winnsailwidudunaiUszanm 0.3 Jundl Tufeduneinesazuszauiu
anmzleduaviadunan 0.3 Surfiuiu

wdsane1uly 0.3 3urd Wleszuunisluiigsusesundudiuun nn
duedmeshivanisaseanluniglutisinaidinann eraiatdeui Out  of
Synchronization ﬁamqé’uﬁﬁi'1smﬂf’i)uL’;ai‘ma%ﬁguW\IaLLmrwmmmLﬁqﬁuﬁ
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P19anszuunsiii feoradimaliiAnussiunssvnadrsanuidemeniu
dunefinosuazgunsaidu 9 Tuszuulwilly

fadudeiinanngloduauis mndunesinevasifoudelivanisas
ganansruulasanglifiinielunan 0.3 il wazdeliiinanudemeiu
szuvliihaesfiousevidesvuvveansinihuasaruilesiniym Out of
Synchronization fideusedonduifufinseuronnudemefiAntuty

3.2.4 msWeusiandaluindudy

Mevdanisunesinesuanises Wesnialwihduvdeusefu/aud
Lieglutreiidvua uazileszuulasangluiinnduidrganiizundndy
funeiinedazdeamirsnainisideusonduiingszuulassdelnindunan
9 tiey 2 W1¥l

4. WUINNNITNAFOUDIULIDILNDS

4.1 dantuvdontrenuiinaseu

Buesimesazesiiunismaaeulngriisunseantunaaeuiitdunans
wazlasuNIITUTRIRIUNINTFIUARINAGOUIIN ISO/EC 17025  (d1m5u
BUBsHDI) MIDLASUNIATIAERULALERNSUIINNSINTNUATHADS

4.2 Usennuaen1snagau

4.2.1 nN1snedaun15eanuy (Design Test)
Junsmeseuivdunesinefifissinfoiilusunuesiu ieduduin
dunefineifufinviufnsdldiuinisesnwuuivanzauaenadesnim
Fofmuarisludunisarvauauamlniiuagnisnevauessreszuulid
duneiineduilnginunmageunisesnuuuidilidndudewinmaaou
A90ONLULLIEN
N1sNAdaUNITRENKULARIATHUNTTunNTITanN AaRUAD B15UBTN
ussfunsziflon mstigliiinszuanss Paausaduriiay $rennudviie ms
dosfumaiinleduauis uaznindendendslufindudy wazfosriiunis
noaeulpwaniuiiianaudinude 4.1 iy

4.2.2 nsvesaUYsEIUATR (Routine Test)

Junisnadeviiesdniunisfudunesinesyniadesiiagiilufngdsld
o eliiAnewsiulaluraasn fugeanuazestunaideiionatidessuy
il siadenaaeuiidewinnismaaeutszdnaiesie 1asuseiurinau 9o
AEvhan waznstesiunsiinleduauis
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4.3

n1sneaeuUsrIAIosaIusaaiunsiagaa 1 duninuaudinude
4.1 S0V AaaUvRINNANBUIBSNesTIlATUN1INTITdRULALEBNSUAIN
nsbnuasra

ASNsnadauazneiniIsUsEIY

4.3.1 nsnadaugnsueaiin

Hunsnegeuuszian Design Test Tnglansdetuneuiznsnadeuuas
TN TUsEEUANLIATEIY IEEE 1547.1-2005 40 5.11.1 Farvunly
nadeuiaaInszuasuaiinileduiasinedineuil 33% 66% uaz 100%
YOINAANTE LA

4.3.2 MINARBULSIRUNTEIEY

Hunsvagaulszan Design Test Tngliidrdsunsuianisnagouuas
NFNIUTEEURNINATEIL IEC 61000-3-3 dmiuduesinesiiinszua
ffnlailAu 16 A wFoumsgiu IEC 61000-3-5 dwiudunesineiifinssua
AaAuNY 75 A wiounsg i IEC 61000-3-11 dwmiuduedinesninseua
firinlidiAu 75 A
4.3.3 mMsnagdaun1sTelniInsEuanss

HunsnegeuUszian Design Test Tnglwansdetuneuiznisnnaeuuas

WNUIINISUISEIIUAULIASEIY IEEE 1547.1-2005 €8 5.6 Heinunlinaaay
TPANNTLWENTULBDULIDSLMDSYINGIUN 33% 66% way 100% VDINNANTLLE

4.3.4 AISNAFIULIITIAUNIIIY

(1) Design Test

1.1) TunouITNINAEDY
nsnageuluLly 2 @ Ao Overvoltage wag Undervoltage

v

&
JU
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P9
NAFDY

FIUIUATY
ANAFU

F/snegeU

Over-

voltage

¥
o

(1) findaynBuLosmeInUATaNSRARILALTOMVUAINKHER
(2)

Qe

\ﬁﬂ’lﬂ’liif]’]\i’lu%@ﬂLLMaQ"ﬂ’IEJVLWﬂ’m\Wi‘MWWLQ@UI‘Uﬂ’]'ﬁW’N’]UUﬂWUB\?‘U@
duoINes

H

(3) $19A1 Overvoltage Tr||o Setting ﬁuawmaunaimaiwmLLimumaaU (

Y

) =

VUG, M,) WAL FaAn Setting nMsvdunesyRB e fine e
AINUUNR

(4) Y3uuseiunadeuifintuuuusiuiiviule Tnelidanmiafu Overvoltage
Trip Setting + 1 V wazadliaunsznsdunefinesngndreliidnszuy

(5) TufinAszoznanidunesimeingaselviiiszuy

(6) Tunsaiduniesines 3 wa Iivinnsuaaeufiazigauasu 3 ld uag
npgeua 3 wlandeususnads Insvarinismeaeulumaln wseuly
wlafdelidrniissfunisvauuni

Under-
voltage

¥
o

(1) aﬂmmmaunaimaimmuamimmLLawuammmmmmam
(2) m’]mimq’mmmLmawwlwﬁ’mmmmanulﬁumimmuﬂﬂwuawm
dUBSIMBS

(3) fi3An Undervoltage Trlp Setting %GQ‘UWGML’JaiL(ﬂ@iWﬂWLLN@M‘WWZ‘IQU

Qe

a

(VU8R M) UWagsdAT Setting nMsvihauduguesaduneinesien
AINUUNR

(4) USuussrunagovanaduuiufiviule Tagluiia1vindy Undervoltage
Trip Setting - 1 V uagasliaunsgiisdunedfinoivgainglnidissuy

(5) TufinAszoznanidunesimeingaselyiiiszuy

(6) Tunsaiduniesines 3 wa Iivinnsueaeufiazigauasu 3 ld uag
npgeusa 3 wlandeufusnads Tnsvarinismeaeulumals wseuly
wadhmdeliramfistfunisyinaudnd

NUYLNAA

m; Ao SunuussiuguAuiidemaaey 2 A1 Al 241 V waz 311 V dwmiudunedineidousori

SYUU 230/400 V %30 110% U, wag 135% U, dmsudunesinesiiieusoiusyuu 12 kv auld *

m, Ao S1uIULSITUAIAUTIGemageU 2 A1 fe 199 V uay 114 V dmsuduneiimesfidourey

SEUU 230/400 V %30 85% U, waz 50% U, dmsudunedinesfiiousoruszuy 12 kv duld *

n Ao suaundiidemaseuiuinlunsaifisunesinesfuria 3 wia Inenedeuiiazilauas

NpEeUIa 3 ilandeniiu

* nsdifiBunesimesliaiunsausu Overvoltage Trip Setting wag/#3e Undervoltage Trip Setting
I¢fsAngeanuaziaanuiiiuunld 19U Overvoltage Trip Setting waz/#3e Undervoltage
Trip Setting TUfirnussiugaanuas/Mioussiusngniisunesinosannsausudeldmuddy
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1.2) wnauainsuseidiy
lummagauuiazasBuneswesfameaiglidissuuniely
SrggIRIUNIuatule 3.2.1

(2) Routine Test

B sunouisnsmaaouLaznamin1sUssliuguioafu Design
Test uiSuansiuiunsslunisnagouas Inensd Overvoltage vnday
m; X n ﬂ%ﬂ ke Undervoltage nagau m, X n ﬂ%jﬂ

4.3.5 msmaaumamm?iﬁ'mu
(1) Design Test

1.1) TURUITNISNAdaU
1 < 1 =1
nsnaasuunustlu 2 d1ufe Overfrequency LAY
Underfrequency $ail

P79
NAFDU

FIUIUATY

. F/MnegEeU
Anedau

Over-

frequency

1%
g

pagaBunesmeinuaiomfinduaztormuanguan

simsiemesnasingliiomedideulunisiautnives

ABUDIADS

(3) élydﬂ’l Overfrequency Trip Setting ﬁuawmaunamaiwmmaau
52.1 Hz uawhea Setting MU vesnduosines AN
Waudng

(4) Y¥umuinadoutiudusuuiudiiule Tneldidnsiafu
Overfrequency Trip Setting + 0.1 Hz warasliaunseds
dunesiwesngadruliidiseuy

(5) YuiinAszeziaindunesweineningliidnssuy

=3)

(1)
2)

Qe

e B

Under-

frequency

(1) mé’l'jwmaunamaimmmamimmLLawuammummmmam

(2) 74 ﬂ'wmimmumaqLmaqmaiw%mwmwanulsumimmmlﬂmaa
YABUIDSINOT

(3) faeh Underfrequency Trip Setting YesyABUNBilne A mMAdeY
46.9 Hz wawsaA Setting N13¥inaTuBuqUeIYABULID SR TTiAY
AIVUUNA

(4) YSuarnuanaaevanasuuuiuiivule Taeldfid1sindu
Underfrequency Trip Setting — 0.1 Hz wazasliaunseia
dunesiwesugndnalvidissuy

(5) GuiinAnsvegiainduiesinesneainelnidiseuy
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1.2) wnauainsuseidiy
lummagauuiazasBuneswesfomendglidissuuniely
vanladiA 0.1 3undl

(2) Routine Test

1%919897UnBUITNITNAGDULALINAUNNSUSE U WAIAY Design
Test waUsvandnuarunselunisnaaavas lnensal Overfrequency

NPEaU 1 ATY way Underfrequency nagau 1 A5

4.3.6 n1snAgaun1sUaInuanIzladaung

(1) Design Test

1.1) TUMUITNSNAdaU

19191989 7UNDUTTNITNAGDUANNNINTFIU IEC 62116-2008

1.2) negin1suseLiu
lunisnnasuuiazA3Idulosinesazionynidnglnidnssuy
aelunanlidiiu 2 3

(2) Routine Test

2.1) TURBUITNITNAFDU
NAAUANITNTIUTD 6.1 VBIUINTFIU IEC 62116-2008 Wil
NeaaulRNIzauluNsNeaauRre Ul

o % Change in Real Load, FIUIUATINTT
Condition ] )
Reactive Load from Nominal ilaGRN]
A 0,0 1
0,0 1
C 0,0 1
ANYNY

- Condition A "898 UNBSAD3T19IUA Maximum Output Power waglssiuiitou
TidunosiwasiiAiuinnin 90% T09YUTIFURAR
- Condition B #u18f98uI03003919IUIENI9 50% - 66% U89 Maximum Output

Power uwaghsanuntdouliduliosinesian 50% voeauwsswiufing £ 10%
- Condition C #M18f98UNDTABSTINUIEAIN 25% - 33% V89 Maximum Output
Power waghsanuntouliduliosinesiataenin 10% V9IS muing

- % Change in Real Load, Reactive Load from Nominal = 0, 0 Mmamm’i’]ﬁu)ﬂ Real

Power Uag Reactive Power 131831n8u103tmesgn AC Loads luaasnaaeuganiu

nasulURmun Aetiune Real Power way Reactive Power Mkualuds AC Power
Source FudiAndugug
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2.2) nauginsuseidu
lunsnegeundazAsiBunasiinesaziemandigliidiszuy
aelunaliiiy 2 3und

4.3.7 MInagdauNIsaNdanadlWHInauAY
Junsvaaeuuszian Design Test lnglvidadsduneuisnisnadounuunsgiu IEEE

1547.1-2005 99 5.10 drusnaannisuseiiulienedewute 3.2.4 Tuteamnunatuil
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