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a o 3
1. UNUAIANN

“syuulasanglui”
“audnruauszuulnin’

“fUsznounamsini”

{4l

“fualduinig”

“Hranlniinsedn”

“Grdnlniuinan
un”

“Qlluihiiuunu
RN RISk

PUIYAIINIT

PUIYAIINIT

PUIYAIINI

PUIYAIINI
UILAINUI

PUIYAIINI

PUIYAIINI

PUIYAIINI

PUIYAIINI

syuvasliseszuudmungliihvesni sl
UATHAI
yihgauivimiirvauszuulniiveanis
Tifunsuans
Jlisulueygyinnisusznevianisluliiudedi
lasuniseniiuladdesveluayminnisuseneu
Aamsliliiniings Sallaun Snds Samingladi
nieAuAuszUUlNaunsg vy aAnas
U3gNoURINITNAINIU W.A. 2550
Qﬁﬁwé’mm%@lw%ﬁ’Uﬂ'ﬁlWﬁmﬂwmﬂ
fuszneuiansinihflvoeyginiienseiaios
Adaluimsessuulaseinglniinvesiuseney
Avnsluidnduszuulaserelninvesnis
Twilhuasvadtanaz/viefldlnfivesyge
Feuseinsesdndaluiindrfuszuulasediy
Tiesnislavnuasais
fusznauAansluifiladsueygimainnisidh
uasnartliideudewnsasindnluilmdeszuy
lasednglnivesiusgnaufanisiviiidaiu
szuulassngluiivesnasluiuasvaisias/
vieltliiihildsuouanaliidensioiniosinin
Indndrduszuulassirglndivesnisindiuas
MAILATHIUNITNAGBUNITH T Do 1NTinTg
T unsnasmuuaLa?
fusznevAanislndindisiminglailddunns
Iidendanuislszwalngaussidounissu
Foluihanduanlnihasedn Afnisussnauas
Feinateduldtonun
Q’ﬂ'ﬁzﬂauﬁﬁ]mﬂWﬁwﬁﬁmﬁw81W1N11ﬁﬁumi
Tifluasnaremussfounisfudelniinain
uanlufivuiadninn fifnnsuszniauassad
natadulda e
Adlwihiifimsfndaldnuedostidalii way
\Auau (synchronize) 1n3asriflalndndriiu
syuulasanglui
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“fUsznauianisiiih
Jg8U”
“Guan il

“LmEaUnR”

“qnpDIIU”

“0TUAD”

“nrsae AL UULE NG
das (islanding)”

“syyutoanuszeslng

(teleprotection)”

“gUnsalmuauszeglng

(Remote Terminal Unit:

RTU)”

“seUUiU-detoya
seezlna SCADA/EMS”

“syuuiu-dedoya
sweylna SCADA/DMS”

PUIYAIINI

PUIYAIINI

PUIYAIINI

PUIYAIINI

PUIYAIINI

PUIYAIINIT

PUIYAIINIT

PUIYAIINIT

PUIYAIINI

PUIYAIINIT

PUIYAIINI

Husenaufanishiinaiunsesiydyaganis
UsEnaufian1snasanu w.e. 2550
Andalihawindninnvsedkanlninsedn
wanisafla q AAetunasinansgnusossuy
Tasstrglninsenisufdinisszuulasetne
i
drundsluszuvlasanglninfioglndiug
FeusofigndsfiTeusondefltlniseduens
sosaule
nfigunsalvesfidensoensoiiriuszuy
lassvelndi
n15318luAdrgssuulasetieliiinunediu
Tuwzinislafiuasmasslaifinisdreladig
szuulasatngluiasnan?
svuutlostuszuulasainglwihiidentslaesiiu
syuvdoans

gunsalmuanlussuumuausseglnafvimtng
lunisFudedoyaiiion1sAIuAN U3aN13TUBN
anurvesgunsaifieglussuulaseinglih

J¥UU  Supervisory  Control And Data
Acquisition/Energy Management System T
Juszuumivausseglna/szuun1sdnnisaiu
wasulnirluszuvdslin asenislniiuas
s dnsuiu-dedoyafiisitestunistuen
an1uzvesgunsallniuazarinnialuinfiu
syuvaslihuazszuuimung i

3¥UU  Supervisory  Control And Data
Acquisition/Distribution Management System
Faduszuumunauszeylna/seuumsinnisenu
wasnulnirlussuudnuiiglui veenislni
unsnads dmduiu-dedeyaifsadestunis
Fuananuzvesgunsallii uazerTamalulii
AUsTUUT MUYl
USuasidinisnanaiufitnvesndoiiia
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“maalniranetssuu”

“Buiesiwas (inverter)”

“BUNBIMBTN T USTUU
nan b UssLnnidause
Aulasavne (Grid-

connected Inverter)”

PUIYAIINIT

PUIYAIINI

PUIYAIINI

Iylihwesiveltudng Mezveideusioitiriussuy
Taswglil (mheoduilaindg/wnging)
Usinauidslnigeanainguelduinisfiavdne
Wrszuulasagglndin audyedivinliguns
Il (mheduilaind/wng ingd)
guUnsaleihmih asulniinssuansennnumg
Wwaduaseindussunasnndalnilinszianss
Sugluidulinnssuaaduedinnumnzadioz
ilUlgudelagnsiniala
Sunefnesriinfiazdomgainendanudissuy
Tasetngluiin Wewssdunay/mennnudluiinly
szuulasstelndihdenldeglugasnisviaudnd
audidnualy viewdlodnanignisdnelildin
wuUKenAIdaTe (islanding)
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2. InQUIzAALAZYIULYA

2.1 dnguszesa

Formunnsfiouseszuulasstelnil Wunisdvuandninasidusdiumaie
mMIoenuuUTwaviBunmematiavesaUnsallii wavansgiunisinas dwsugveldusnig
o v = v | - v a va o s &
fpanszwenseiuszuulasglninasdesufiRnulnedingUssasnall

(1) elviisnsimuzanlunswWendese NI WendeniussuulaTIiY
TnilpsfmuaiugiuluniswensessuulnihlifedunanufiRlaewiniieuiy

(2) WielviinsmvuateimuaiugiuegetnlauasauaquaiumnaAtiatudily
nseenkuudmsugueldusnis sauengasideanamaiinvesgunsalliiiuazinsgiu
NIAARAITIALTDUGD

(3) wielvinisiiuesesindalrifirvuudussuulnihvesnislnfuasvais
waznNsWeNsasenInsruUlasag i liussansnnuaANUaensiy

(@) elviguanlunisangludwiugldniilveglunueiunnsgiuvenis
Tnhuasmvannendniidigeusessuulaseeliiiugy

2.2 Y2ULUN

[

Y o =~ ' 1 v Agve w Y a &
Tomuuan1swenseszuulasstnglihaduil ldiudueldusnsdial

(1) fndnlnsihsnedn (Small Power Producer, SPP)

ey

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

(@) Fusznaufamslnihseduy

3. AnuiurnvauvasgualduIng

Aueliuinisagdetesnuuutarinnsliliseazideananatinvesgunsallniiiniy
sUkuuNsWewsielutainuansilenseszuulasaglniaduiliduegtes

mslufhuasnaiseanuansiozuily Wasuwamietmunieulusvaziden
u 9 Wlenruasadouazanusiuasessruulnihuazgueltuinsazsossouunazufon
pu uarlunisiarsaneygiavidelieygyelifimadeudedhiuszuulassngluiiniy az
firsaiaduaulasnssaruiedioldvesszuulasadelnih wasnausslovidedius
Jundn Faffuelduimsasdesensuufiimunazavinludummiaiieoniesdndeme
a9 sionslniunsuasdila
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[
a

fiall nslalihunsuansweanudnsniseuywliideudelasseliin lunsdiue
THusms/fidouse Aeadrdlassdgluiivesmueslumuunlasaeliiivesnisliiuns
a1 mnlasstngvesiuelduinis/fidensensznudeninusiung anmidedeldvosszuy
T wazanuvaeadelunisujifanuvesnisiiiiuasads
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4. Yanmuanatu

wielvinauninlnihdmsudlelnihnilveglunaeiuinsgiuvesnisliiiiuasvmais
Mendandiensoundd snnilddwansenunisiuanulasadeuazaiueielives
szuulasanelili duelduinisynseliinasdudnanlnfinsedn guaaluiauiadnunn
AlgluihAduvuuesesdndalnin wazgusznauianisiiingedu avdesdniiunislv
< Y o o L &
Juldpmdarimuaniludwielui

4.1 NANNUINNISNIITUININNATA

4.1.1 nshifuasralaz@nwinansenueanisdisusassuulassingliiin1u
A9 Aeundvelduinisevlasueygmlideudessuulasadnglfinadlinansands
LUIUNTBIASINISVRIN T I UATUAIINIY HaTl

(1) msrenszualatin fuelduinisfivesuamdeusioindesidalyiih
sxdasldilinszudlnihilvaluanesmmievioasdwasssuulassg i iuitanseua
doiflos wazlaendsluihfilnasnszuudmingliiludssuvdsinihazdoslinsenuse
awiuasszuulilunwsy

2) aunnuseaulaniy guelduinisnvesugindeusoniasinialiii
esnaliiviszAunazamn nuwsaiulussuulaseglihegueninaeiuinsgiuvesnisin
UATUAN

(3) n3zuadanes fuelduinsiveoygmdenseirdesiuialrlihazdedls
lriAnseuadnaasslussuulaseglnin Gaglden subtransient reactance lunis
AU LAUTYAY 85  UIANIRYAINITOAANTEULANA9AT (short  circuit  interrupting
capacity : IC) vosgUnsnifnsoisas feil

. SEAULSIAU 115 Dlatas Wiky IC 31.5 Nlawauwls
9. STAULTIAU 69 Alallam Wikt IC 40 Alawaukys
A. SEAULSIOU 24 Alalad Wiy IC 8 Alawauwls

[y [y

3. spAuuseiy 12 Alalaad ild IC 16 Alaweuwds

wazd Uil veusaiusruuaaus 69 Alaliad Yuly azdedlidnenszua
dn9ATAUTEEaY 25 VOINTERARAIINITIIEANIAeNAeTINIINTEULlASs e lnTinounTs
BRNGL

ntnsieusslasstigliirazaesluvintimifiatyninisiisunll
Uszanudusius (protection coordination) vasgunsalvasiu
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Az luNSUSEUNSLLARA99S ARIAITNDILMUNNSVE8TEUU LN YD
9N AAIUATUEI haznSINHEgNEALMIUTENALNEAIE FIVSAINARDTEAUNTE WA

[y

MINYT

(@) prududoulumsmuaukagnsUUANS Turuvesueliusnissiumay
Usgneufanshiihsedussdedhiiiudiuim 4 s1e/2903 sniugueliusnisildiasesinie
Tnhuuudunesines visenweuserussuudme 230/400 Taad

.12 uelivinmsnelediliiundninusinsfionsanmanaie fuelduinng
wfosinsAnsnisudlonansgnuiifintuiianisdtonseualnin auninussdulii
n3EuAdAI9aT Lazamdeielduessruuliih  wazmnududeulunismuguuaznng
UuRnIs dmndianudndusesdinisusuigeszuulassieliiy duelduinisazdes
Sufingoualddreiiiniu ednsiwiuesunarsweanudninisfiansaneyyelidouse
fuszuulasengluinduse o

113 fuelduinisazdesindagunsniliinsamusioasdeniiiunisionsama
wadaainnslalfiuasvaiwds wazilenislufiuasvarsdiauussasdazvensisaey
gunsal areunagndsnadende fuelduinsviedidoudeasiosdruasniuazainli
Fwehiinslaihuasvanadinsaaeugunsnisennads

4.1.4  windnswasuwdasgunsalluszuundnlnii guelduinisvserdideuse
zARwdali nvlu. AasuneugInniaunnAse waznstnn1siniiuaInass asranydn
gunsalluszuundalniliduluaussidoudesnuavesnisiniuasuais nisluihues
waveanuanslunissziunisdounalunisdanga auninesinisusuugsaunsall
& = Y o
Julumussideutederuvaamsliihuasmwais

4.2 szuuannsialvili wazaunsalusznaunidlunisiausunanisdevialnia

421  guelduinisagdendudiuiinveualdinglunishndsssuuumsinlnd
Auszidaun1sSuTeluinNinavenuly o sty IneduuIn1an1sInnILasines i
ADAAABDINUTEAULTIAUNVBLTDUFD Rail

(1) wssululdlaiu 24 Alalas

nsbihuasradnmuasfindansin wieugunsalsenou (Milawlas
NIeud WaznloulatisInu)

(2) wsarulndeaus 69 Alaliad Yuly
mslwihuaswasdamuasfinsuneasin lnegueldusnsduidamuay
Annsgunsaluseneu dawdasnseua ilsuUatussiu ginsesin wiauaunsaideai)
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dmsunisanasseuunnsiabiiuazaunsalusenauildlunsunglndinlviiu
nsluindheadnuialsemalnglmdulumudativuaasnisinideadniial semelne

4.2.2 wiokUaAsasiiadn (instrument transformer) AlgRUSEUUNIATIA WA
o9lURTINAUNINTIA NITLATDU 9

423 szuunesinliiuazgunsalusenauazdediuinsgiumnuiinisiiiiuas

9 o a a = a % a o &
vangeusumuifmualilufawuy @Guuul) erawdsuudadaaumalulad nallnng
Tihupsvaisezludinnue

424  fWweudesvaedlidniunisla q neafussuvaasinluihuazgunsal
Usznau mnwunddgmibiudsinsiwihuasvaimsu

4.3 sUsuunsauraszuulaTetng v

nswenseszuulassgliivesfveldusnisitniussuuveanisiniiuasai

% IS

zgalanwarliiniguwuuiivue Guuu 2) lngnsmvuagliuunisieuseiiiiuey

TuAuegiuvuiawaznsdglilveslvidygiduniannuasuszinnnisanelndanisin
upsuasaglaiasauarivualusie ¢ 1

[V 7

viall felduinms/idensio neaialasadglwihuesnueslumuuualassigllin
o1 nvu. Tag niu. veanudniniseygeliideuselassingluilh minlassingvesdueold
Uins/filensionsenusonnusiuag mnudetieldvessruuliii uazauvasnfelunis
UjuRauues nu.

4.3.1 msbifuasasazdesanusausaivanusisaunsalainddaneuluvae

Yantiionnudasadeludunisufufnuingessnussuulnihainddnnouilazdasaiunse
doannenalalusumisvansiag

432  mswenseszuulassielnivesudnlniidiiussuuvesnisluiuas
NaNNTLAVLTIAY 69 %3e 115 Alalian avAsiunteuvasliinfll connection diagram
auiseiusTULveINsiihuasvataduluy WYE (grounded) mudirnuualiludaiuy 2

433  gueldusnisdeseeniuuiazidenidaunsaidnglularunsanunssua
6n399529aR (maximum short circuit rating) ¢4l
(1) szuvdglluszauusaiu 115 Alalad Tildliiinds 31.5 Alaueuuus 1

U7

@) szuudeinluszaunsssy 69 Alalias Miltluainii 40 Alakauwkus 1
UM

(3) szuvdelluszaunsssu 24 Alalias Twldldsinin 8 Alawaunds 1
AU
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@) szuvanglnluszaunsesy 12 Alalias
n. UaNNUNWA99sA1ANe Trldlainnnin 16 Alawauwkus 1 Juni

)=

. Tuiuwegasanene  Walglasnnin 20 Alakeuwls 1 31

4.3.4 gualduimszsetlidglnindigszuulassngluivesnsiviiuasvais
luvgnszuvrasmsiiiuasualsdiuisedudueldusnisiimsdulvite U ihnu dueld

U3nsresliaunsaimuaunsviaiedesiunisinelniidigssuuvesnisiniuasmans
yauglaifilwinlussuvreanmsiniiuasvais

4.3.5 715 synchronization 1%¥n9 generator breaker %387 interconnection
circuit breaker mufinsiuiuasariugeu

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

4.3.7 gunsaldnglvivesuelduinisdruniweuseduszuuvesnisiiiiuasvai

efpalasumsgeniigeguasnuinussesiainnasiunsiniihunsvais Inegveldusnig
I ! o VX as ad o Qg{
anunsaiienn1stenUngelasinTsuiidy 2 35 el

(1) gueldusnisludedontisues Ineinslifluasvaimsiaaeunasy
volduinisdugeuuiinveumldinglunisnsiaasusiing

) mslwihupsraraluddeutize guagunsalanglwihvesiasldusnsuay
Aueldusnisiuiinveumldinglunisdentizeveamsliihuasmads

438 nsalinaudignunnseslugunsaiiifendefussuuvasnisiuiuasmads
folduimadesiiiumsnsnaouuasudloiuil wieukudsszernauduasalinisini
upsHNeinNsan mngunsalfithgndmansynuiunsanglivessyuulasstnglli wagas
Iylihunsvansanusaduiumsligini nmslifhuesasanudvididuiunsuily Tneg
veliusnsasdesiuinveualidouasandemefiintu

439 Tunsdlgunsalarelmduvesifvelduinns ilensgannuazauannsaly
nsmuaNn1seiniinlussuulasatelni dueldusnisanasimtnauvesnisiniuas
varsdnlumuaunsienlosszuuliihvesiueliuinig vagmuaunisangluin winau
vesnsiihuamsszUjianumdnnseunumstieliihuasaunasgvesnisiib
uATYIans avtumndaudemeiiatutugunsnivesiuelduinisnsluihuasmaidaifes
SuinveuluandemefiAnduusogidla
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4.3.10 M3biihuasralanuansiunsildsuiuassusuunisieusenwazgunsal
JaatumuaumIzaliiaauvasniy Auatotavesszuulassvieluin way
nausylovinadiusiudundn

4.3.11 nsdlusgnavianisinihiedu gusznaufanisiihsigdunvelyessiony
sruulasesnelvil nslaiuasralsanudnslunisiansundusiey WineAdsdeniny
Uasadoanufieislavesszuulassnglvin wasnausylesisodiusaundundan

4.4 gunsaillasnu

Aueliusnisagderdamuazinasgunsal

9

Ja9nu MUMNUARaLl

(%
Y

4.4.1  guelduinisavdesdiaditiadnilunnsgiunnisiniuasvaligeusunud
MurualuEsuy 1

4.4.2  HualduinisavdesdinasSadiimnganiunisdesiussuulnivesnues

[

Fuagiuguwuunmsigensiaszuulasanaliin mudauuu 2

443 Ipgilunisinfiiunsvaisesdl automatic  reclosing  fisvuvuansdauas
spuumedlousnmedaiuguelduinisasies wilviainddanoudaluifivesnuasdosan
msanelneenneuil automatic reclosing vosmsiniinuasrasazyiay mslniinuasnas
whisuRnreunnuidemesogunsaivasuelduiniadesainms reclosing 4

4.4.4 Wloinannzmsinglalihuuunendase (slanding) Auszuuvesivelduinig
v3szuulnivesnislwinuasvarsuadiu fuelduinisasdesiiszuudesiufiananse
M3I93UKATUaN9AT interconnection circuit breaker A1gly 0.1 Fu9l 8L IUTEUUKER
ihdsznndunedineslidulumutoulvluduuy 8

4.45 guanliihideuledduszuy 69 wie 115 Alaliad wdesdaluisyuy
Uasiulagldnisdoasuuu fiber optic @1m5uszuu Direct Transfer Trip (DTT) $2%I4
Isalniihveagudaliihdunisiihuasvais auuiesgiuvesnisliiuaswans

046  szuutiostuiifmualasnsiwiuasvaiadumsesnuuussuudesiuty
dhan fuelivinisdesfinsanaumnzaulunsfiesagunsaiestufiuiuiotostunis
Anwannvesszuuostunsdlidldsmunliludodmuad Wy nszuadnisassiiuany
AUNIUES (High Impedance Fault: HIF) n1siiansagliiuuuendidaselaglidlaanun
(inadvertent islanding) Fdsnideusonuszuulasseliihudmniamudenety
seszuulassinelniiuaz/mieyanail 3 fflavnmiainnisineliiivesdidensiofideuse

ALADISURNATDUNDAIULAIVNE AN U
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4.5 n13AuANAMAINLNTN

AvelduInisazieseanuuuLasindaseuuAIuANNISITElnaInAsasilnluil
A o [ - ' Y < B o &
iiednwszaununmlinih o gaeuse Tidulumuieuludsil

4.5.1 NMIAVANTTAULINU kazAIRIUTENBUMAY (Power Factor)

(1) guelduinisiemuauszAulssnundennsaaiilalii aenades

funnsgIusEAuLsRuasantarimanvaansiiiuamais Tuudaznsal dall

UINITFIUTTAUVLTIRUGEARALAARYRINIS LT uATTAI

nsalgveldusmsludelnidiszuy

. . AzUNA AMERNLAUY
LAULLIINU : T e \ s
AENE ARER AENER ARER
115 Alalas 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 Thad 410 371 416 362
230 Thad 237 214 240 209
mmgmizéﬁ’uLLiﬂﬁuqqqmLLazﬁwqmﬁuaﬂmﬂWﬁmﬂi‘ViaN
nsglgvalduinsdnelviinssuy
. . AzUnk NMERNLAU
FLAULLIINU : T e \ s
AEINE ARER AESEN 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 Alalan 11.8 10.9 12.0 10.8
400 Thad 410 371 416 362
230 Thad 237 214 240 209

N5t uasralseaniudnslunisaivaulviteudeaniidwadnlniia
wevanisvseandnsruulasenglniin mingleusediansenudeinaeiusenulniiuaz
Auuasluszuuliih
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(2) mMImuANAIFIUTENBUMNSY (Power Factor) msbifiumsvialaveasiu
ansldousausuasusenauidwaaasasnwia bl Trduluaunnisluduasrads

Y

Do

Wi Lilen1sauaNkasinwaunmkssiuliilussuulaswigliin Natladauseneu

Adannsluiruasuarfruseadsuniaslaniuanudnduvesszuulassing i luwe
ALY

- nsalwsesnudaliiivila  Rotating Machine  @osanunsausuada
UsnNaumadtuy195e1Ing 0.85 W1nt1 949 0.85 ANuTad

- nsdiesestudalniihede Inverter Base fosaunsauuaiauszneu
Mdslurnasewing 0.95 Yt B 0.95 sunds wineusetuszuulasselnifisysu
WS 2307400 Taad wiesewing 0.9 thnth 83 0.9 munds mndeusesuszuulassie
Tihisesuusesu 12 Alaliad Fuld

4.5.2 n3ArUANANALHIN

nsluihdendnuisussmalneazfugnuauanuivesssuulaseaiglin
Togluinausi 50+0.5 seusioTut fudslulihuunadnunnazdesnunuiaiosiinlidile
synchronize Auszutlassglwiiognasanan lunsalifnmninund d1anudvesszuulyl
oglute 47.00 - 52.00 seudeIUT detleaiiu 0.1 Fundl drdalrifihvuindnuinazdes
ponuuulsian circuit  breaker  flgaLdoudafmeszuudaluifAfidonsetuszuulaswie
Iylitiudt dwsuganlninsodnazdesu fiimannsivihinendnuissemealne e

AmSULS T NS 19Uy UIBUU TN NN UALLAE NEN UL TINE YN
AMUDUSEUUIALAUNIT 51.00 SaURDIUT LssluinasdaauSuannisuaniaalnilnassas
Tudns15o8ay 40 VBIANAIAINARN 0 VEULUU ADANUDTIALTU 1 SaUFABIUNT

4.5.3 miﬂ’mﬂmﬁﬂﬁuni&ﬁau (Voltage Fluctuation)

dieusinazdoinuauliliasisussiunseiiounynmasAunIUaTinn

e

BasUsediuiimmualilulsznia dds sedou viedetadula 9 MAetesiunismugy
wssunszitesasnisliihunsuans saufeanasgiuainady q finsliiuasaisdieds
Tngagsafofmutunounardeulalunisnsvasuamuainlifivosnisiifiuasvais (B
Wiy 3)

4.5.4 M3AIUANEIsNaTin (Harmonics)

ALeusinazdonIuatliliasinseLaansualiniyanasuiun U inn

e

BnsUssiunivualiludsenia Ads sedieu vsedetadula o Agrtesiunisaiuny
g150elNveIN1sINHIUATNAY FINNININTFIUAINGDY 9 NINTStHTuATNEI99198e Lae
efpaUuinutuneunaztoulvlunsnsivaeuamunnliihvesnisiihuasmvas @Gy
3)
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4.5.5 nmsauauusaiulilana (Voltage Unbalance)

Aeusevzfesntuauliliaiianssualilananyadesiuiunitlndiinniy
aa a ao o o = 4 v w oW a A YY)
FBnsusudiunimualiludsenia dds sedeu visetetedula 9 Mfeadesiunisnivay
wsssiulalanavasnislihuasvads siunsnasguanadu q Anstiiuasmaieensds lng
wfaUuinutuneunaztoulvlunsnsivaeuaunnliihvesnsiihuasvas Gy
3)

e

4.5.6 NMIAARLATELInAMAIWINAN

A v Y] Yy 1 a a a
Welausansisaeunazaivauszaugunnliitlded1efivszdnsam

D e>2¢

WowsoUsznvsislUllaziedaniuasinnuaiasinnuninliiy (Power Quality Meter) 1%
AaautRduluaudeivunveanislafiuasmas Fauu 4) a Muniigadeunavey

Y

N

d‘ U
LUDUAND

d‘ o a

(1) dwendeniinesiuialiinviinduiesinosuasiivuinidndnings
FaMuAund1 250 Aladng

(2) {ousieniiinsosinialuiiinguy q wazlvunmamanfinnssauiuiu
N1 1 wngdng

4.6 szuuAIUANTTEElng

4.6.1 defmunviinvesteyaiidesdsndiaudaiunuszuulniy nsaleules

YUV 69 50 115 Alalad
(1) A1in u esugeralnfindunisiuiuasras Usenausae
n. active power (LN In6)
reactive power (N¥213)
. line to line voltage (Alalag) 3 A1

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

2

. frequency (183019)

(2) anuzvesUNIAlfnge1995 UWag protection relay Usenaumae
n. information messages 310 protection relay 19U overcurrent, earth
fault tOudu
U, status 098UNTIRAAFDINTT (circuit breaker Waw disconnecting
switch)
A. status VY®Y ground disconnecting switch

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

2. main protection tripping alarm

%. control gUn3al interconnection circuit breaker

9. 3u 9 Anslwihuesuansdndudedilunsauguszsuulnih

1 Y L4

4.6.2 Temvusvlinvesdeyansesdaundegudauaussuulninsdideulessyuy
12 vi3e 24 Alaliad

(1) ¥ o gasudereliifunisiaihuasmans Ussnausae
n. active power (lnzing) 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 UWag protection relay Usenaumae
n. status ﬁuaqqﬂﬂiaiﬁwimqm (Interconnection circuit breaker uag
disconnecting switch)
. status V83 ground disconnecting switch
fA. status Y83 protection relay
1. 3u 9 Anslwihuesvansdndudedilunsauguszsuulnih

4.6.3 Temvunviinvesdayansesuainaudaiuaussuulii Useneusie

AdnIsAIuANdImMSU Yan/du circuit  breaker wag protection relay 7
Iy wagdu q Anslihuaswasadianudndulunmseuauszuuliin

nsuansrateyanaudaluausruulnindesuaninanssuunouinasNaud

Y

Avanszuuliiwwiny udliuansdeyaveniduennaainssuuaeufinnesvesaud

Y

muAuszuUlnih
4.6.4 |nyddeyan

gunsalmIvANszerlng (Remote Terminal Unit) Aeddsdayasndessuusu-d
Toyaszeglna SCADAVEMS  wieossuuiu-dedeyaszurlng SCADA/DMS feseuu real-
time Inggunsalmunuszezlnadosdsteyaiufiilefinnsiudsundas (unsolicited data)
vidodsteyauilofinig poll Inauvesns poll Teyaliiiu 2 Jurfidmiudeya status uaz
Ldifiu 10 Judidwmsuteyantin 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) 3eszuusu-detayaszerlng SCADA/DMS
Mg protocol DNP3 subset level 1 #38g3nd1 (over IP communication) “ﬁayjaﬁg\‘mmé‘faﬁ
AUTaLARIVUSTUUABN IR BITRsAUd AUANsEUUINThuazn s Sudedeyadendululay
SoluiAnsiniadonsodnfussuuiu-defeyaszering SCADAVEMS wiessuuiu-dedoya
svuglna SCADA/DMS agsnuiaietedoasveansivihuasnandlagaaidensoitnszuuves
nslilfhuasnarwarisnsdeuseduliluluaudesmunienfussuuiearsueanis
I uaTnans

il szuunsiudleyanadsundaslanumalulad nisluiuasvass
anuansusuasugUnsallinuAumInzay

4.6.5 szuumsddeyaonaldsuniatianumalulad Feaglasuaiuiiureuain
nslnuasra

4.7 sTUUMSARARHaH1T
4.7.1 nsaldualduiniaeulesluszuu 69 w3e 115 Alalad

Avaldusnisagdevesniinsdearsiaunsafadeiunisinihuasraisla
ARDALA1BEATRY 3 TYUU (T8avtdsanudanuy 6) laun

(1) syvvdeansruanglowiiuinas nieugunsaiseuudedns

n. Weusegunsalinuausvezlnavesdldusnisiussuuiu-dateya

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

. Weousaguniaiszuutesiu (protection relay) 1y lunsal#ld line
current differential relay %38 nsein151n distance relay A18#sATY POTT (Permissive
Overreach Transfer Trip) ag PUTT (Permissive Underreach Transfer Trip) Wudy anld
11U log Mmslwihuasmvalweanudnslunsiasamuanuinzay

[

(2) Inséwvienenss Aadanguelduinis 31w 1 wnang Lieldanseiumue
muaNszuu i

(3) Ingdeasviinusednh (fixed radio) visenuinsluinuasalwivauals
U 1 1Ases Nanunsafnsedeansivaudauauszuulnilinasniia

[V 7
v

viall felduimsdiosiiiiunsvesuneingdeansiumsiniiiunsals lng
n15lifiuAIHaIeIsdEnD ANENTINNITAINTITNTEANELEES Aansinsvied wagianis
Insauuauuiannd (namv.) ievesyginnissamdisveswelduins Tnefuelduinsdu
fuitaveulunmstiszaneuunusiotlunsldmmiiy nans. Taonse
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4.7.2 nsnlgvalduinisiweulesluszuu 12 w3e 24 Alaliad waziNaenIsHEn
ARy 1 wnzdndauly

Aueliusnisazdeivomnamsdeasianusadadeiunisiniuaswaale
AADALIATBENTBY 3 SEUU (TN8atBenmuAUY 7) loun

(1) syvvdeansuanglowiidinas wisugunsalszuudedns Wousie
gunsalmuAussuglnaveliuinsiussuuTu-didayasseglng SCADA/DMS

[%

(2) Wnsdwianense Annsngueliuinis 91uiu 1 aumne Weldfaseriu
AugauANsEUUlnih

(3) IngdeasviinUsednn (fixed radio) viemuiinshiihuasraruivaunls
U 1 1AT8Y Nanunsodiadedeansiugudaluauszuulnihlanaaniian

[ 7

viall frelduinmsdosiiiiunsvesmthneingdeansiumsiniiunsals Tne
n15lifiuAsaIeasdEue ANENTINNITAINTITNTEANEEES Aansinsvied wagians
Insmnneuisnd (nanv.) iievesygnnissmesvesveliuing lnegueldusnadu
FsuiinveulunsthszAneuunusetiiumsldniudiu navy. lnonss

4.7.3 nsalgvalduinsiwenledluszuunsnn %39 sTuu 12 w3 24 Alaliad
fimdsmwanAansediszuu ldiu 1 wnsind
AvelduInisasiesinnnseslofnsedeasiiannsadnseiunisiniiuns

valanaeniategntos 1 seuu laud Insdniangnse Andangueldusns 91w 1
wuvane teldandetunisiniuasuad

4.8 NISHANATAINISNANNIBVE185UULHAN

ilousoflaziiinidimsndnviovensszuulninvesdidouseainduiilasu
oy eliideusetuszuulassnglniiugs axfeslduanuniureuannisluiuasmans
fou Insdieazdenununisiiuidansuanievensszuulnihvesidouselsinislin
upsvasiansanfeuazEus iU 3 ey

4.9 szUUNARMAIUTEANDULIDI MBS

A a v Y A ~ P a I & A @
nsfinszvundnliivesdveldusnisinisldanudueimeiussianieusieduy
1A59918 (Grid-connected  Inverter) ¥t nAwladksasulninanniaawadnasaing #3s
nunasdsliinssuansedue Wunssiulniinszuaaduinedgszuulasaigluin
dunesiwesimartfonuantfvaziiunisnaaaununaeniualily “dafnundmsu
a & & a = Y ' s a a P
dunasmasnldluszuunaninihussinnidiausaiulassing” (SN8asdunnIuaILUU 8) 399
lasvaygnliigeusdefiusyuulasaigvaanisiniuasna
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5. danmundmsuduanluinsedn

5.1 Usunaumasluivesdualduinisnanediszuulassngluia

Auelduinisazdeadeuledusyuu 69 vie 115 Alalad laglnaninusiuTunu
AaslwiRaunsaIednssuulassinglnin el
5.1.1 n3glszuu 69 Alaliad Masliihdnerdiszuvainiesesiinlnivesy
WRUADNINUANAARI IUEAwdLRgINUABIlUAY 90 WNEINAMDI9RS
5.1.2 Asalszuu 115 Malad AaalndhanedissuuaneIaannidalnidnves

[
Y

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

ey

Faisnnhdslihfioygalitedissuulasangliihauiissydrefududes
Formualunmrmihiiy UTinumhdsliihuinsedinsliihuesmaiseygaliisdissuy
Tasstneluihlunsazgaidonsio/ 993 enadninAdiszyinedu Tnonsiwiunsmailsay
fsanmuanumingan lnedidsiinnuuaende annm Uszdniaiw aundedieldves
szuulasengliih wagnauszlevisediusudundn

5.2 mawssugunsaldmiuszuualuaussezlng
5.2.1 gualdusmsvzsadeuledluszuu 69 vve 115 Alalwad Anduniseail

(1) frelduinsdoadufdan sonuuunazinisgunsainuauszeyina
(Remote Terminal Unit) nieuiisszuufeansifieldlumsifonsogunsalmuausseglnaves
fualdusnsfuszuuiu-defeyaseorlng SCADAVEMS awsieasiBoniiimunludauuy 5
uarAuuy 6 TaimageumadeusiensmuauaUnsainuaussoglnafussuyu-dedeya
szrlna SCADA/EMS Tnefualduimadudfufiaseudlddefiiniy

(2) circuit breaker N1yaLTouso S9N circuit breaker wazaunsalfinng
= | A Yy o = o da @ = v 1Y) |
Wwawseiiigtesiuniseudeninnsluaniiluii asdesaunsanivaulilaeseuuiu-ds
Toyaszerlng SCADAEMS laglun1izund mstiiihuasatsazaiuaugunsaldingn oy
mMyvszauauludadmihivesiiveuselanasn 24 43lus wagnsiinisluiuasvaiaiy
anslunsmunugunsaifnanlalagseuuiu-deloyassezlng SCADA/EMS

5.2.2 VT, CT uag transducer fvelduinisdedld VT, uaz CT. vesaand iilesessy
szuumuAuszerlng lag VT, uay CT. fesilnnsgiuanuiissmssdananlifiudosazuan
AU (:0.5%)  lddmiuszun protection dmiudeyanude 4.6.1 (2) uadl
1AsgIUANBInssiananliAuosasuinauauiean  (£0.3%)  Alddmiuszuy
metering dniutayaniude 4.6.1 (1) uazanasialwihdmiudeyanude 4.2
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523 m3gua Uhgednwigunsal fidoudeasdesgualiigunsainuauszesing
(Remote Terminal Unit) wiauldeulanasaiial mnasianuitgunsalaivausseslng
fsnanindatesiidoudefosdndunisudlelindiasa annsaldoulsduund anelu 7
fu Tngsgninsiigunsninuauszeylng (Remote Terminal Unit) ogjszminanisuily n1s
Ifhuasvas veanuanslunadimueugunsaidnel a gadoude lénaon 24 dalus
wazmnfidensedliannsadudunsudlalildonldnely 7 fu vdenaeliduiunis
Ta 9 fuaniuiinsawuigunsalmuauszeylnavesiidonsetngn  mslifiiunsvadsve
anuansuannsieusessnainszuulassigliii
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6. Tanmundmiuduanluiivuiadniin

6.1 Usuaumasluivesdualduinisnanediszuulassngluia

waninauaiusanamasiiihvesuelduinisnannsadedissuulassgli Tu
WeayIEAULTITY fall

6.1.1 S2UU 230/400 1aa6

(1) guanlwihansnsadeudefuszuulassiieliiiuuumaienls madiids
wAnfassliiAu 5 Alatnd lunsdififuanluihdesnsdeudeirdosidaliiuuumaidion
vaneyaiuszuulasaielilil azdeanszaeidalwinidedissuulassioliinlundas
wielashiaue Tasseulifinnuuandsvoadsndnfiandlunsiosnageanluiiu 5 Alatnd

2) Ysunamdmanfnnssiuvenasesnnialiill mieduilaind) ve
Wouseyns1y Mweussluniisuvasimiiegniiediu desliiudadninsesay 15 vesiiin
vifeudasdmiie (mheduilabad-ueauuds) mnguelduinmsdinsdeadousainiosinie

I TuusnuaInan azdasluiansaundausaiussuulasenelnddn o seaunsasu 12 Ala
Tasvuld

6.1.2 52UV 12 wag 24 nlalian
(1) szuudvdie 12 Alallas kidu 4 wngdng / 2995
(2) szuudvne 24 Alallas iy 8 WwngIng / 2995

(3) Ysuumdwanfndisiuvaaasasnndaliil uioduiunzin
= | A A ' v o w ~ | a ) v | a
Wansenny Mweusslundowvasidwesanilniinges gnifeaiu dealaifiu
$a8az 20 vasfinauntanlainids (Mihoduunzlianwaunus)

(@) winliduldmuteulalude (1) - (3) grelduinisdedlufinnsaideusie
Auszuulasanaliin a sedunssiu 69 Alaladduly

6.1.3 SEUU 69 way 115 nlalian

(1) nsdlszuu 69 Alaliad Maslihdnediszuuainiaseasiialnfivesy
WourenwuaNAnnsluaedufeliuiedliiiy 90 wneindse1ees
(2) nsflszuu 115 Alaliad Masliihdnedssuuaniesesidalnfivesy
Weusenauaiansluaedufedtudedliiiiiy 180 wnyindse1eas
ilUsnaiddlwihneugsliaedhssuulasenglihauiissydneiududie
Fomnuatunmsuwinty USinamasiiwriaseiinisiiiuasvasseygialvidnednssuy
lassrgliilundazyniieusioneas e1aiinina1iseudanu Ingnisiiinuasvaisas
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fsaeuAnza Ineadatannudasniy aanin Usgansam anuiedalaves
szuulassteli waznauselovsediusindundn

6.2 nmanssuaUnIaldmiuszuualuANssezing

[

6.2.1 n3dlivalduimavenlesluszuy 12 vive 24 Alaliad NdfGIN1IHENRAGS
AU 1 wnginavull v3e 69 vise 115 Alaliad Adunisasil

(1) frelduinsfendufdam senuvuuariafgunsainuauszering
(Remote Terminal Unit) n¥auitaszuvdeansiiiolilumadeusegunsnimunusseginaves
fuelduimsfuszuuiu-dedeyaszorina SCADA/EMS (nsdlidealeaiiszuu 69 vi3e 115 Ala
Taad) museaziBeaidmusluduuy 5 wazdeuuu 6 uidoszuuiu-dedeyaszozlna
SCADA/DMS (nsalidesleafisyuu 12 w3e 24 Alahadmusisazideaidvualudauuy 5
uardauuy 7 suimnasumadeusenisaiunugunsainmuensserlnadussuuiu-dideya
szrlng SCADA/EMS Tnefualduinmadudfufiaseudlddefiiniy

(2) circuit breaker N1yaLTouso S9N circuit breaker wazaunsalfinn1g
= | A Yy o = | da o =l v 1Y) |
Wawseiiigtesiunisdeudeninnsluaniiluii asdesaunsanivaulalaeseuuiu-ds
Toyaszerlng SCADAEMS Taglunnzuniinisiiiiuasvaisazaivnuaunsalningn oy
mMyvszamuaulidadmihivesjiveuselanasn 24 43lus wagnsiinisluihuasvataiy
anslunsmunugunsaifnanlalagseuuiu-deloyassezlng SCADA/EMS

(3) n3qua Uhgesdnwaunsal fileudeasdequaligunsalmueuszeslng
(Remote Terminal Unit) wiauldulanasaiian mnasianuitgunsainivausseslng
fsnanfndatesiidoudefosdudunisudlelindiasa annsaldoulsduund anelu 7
fu Tnsgninsiigunsainuauszeylng (Remote Terminal Unit) ogjszminanisuily n1s
Ifhuasvas veanuanslunadimueugunsaidnel a gadoude lénaon 24 dalus
wazmnfidensedliannsadudunsudlalildonldnnely 7 fu vdednaeliduiunis
Ta 9 fuanniuiinsawuigunsalmuauszeylnavesiidonsetngn  mslifiiuasvadsve
anuansuanmsideusessnainszuulassigliii

6.2.2 VT, CT wag transducer §ualdusnisaesdueeulvld VT. uaz CT. vadannil
ilesesusruumunNszezlng Tae VT, uaz CT. dosfiinnsgiuanuiilesmsaianainlaiiy
Sovaruinauguiyavi (+0.5%) lddmiuszuy protection dmsudeyanude 4.6.1 (2)
wazdo .62 (2 warfmsgiuenuiisanssianainliiiudesazuinauguiynay
(£0.3%) Ailtdm3uszuy metering dmiuteyaniute 4.6.1 (1) uazte 4.6.2 (1) waguns
Falwih dwsudeyaniute 4.2
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7. donmuadmsud gl ndusuiuesasiudalnii

7.1 Saulvmsiiusunwadasindalnin
7.1.1 nsahdenlesluszuu 2307400 Thad

(1) Vinaidssdnfasssmmenedosdaluiih nhoduilatod) vos
\Foustennane ﬁgﬂﬁ]’]ﬂ@ﬂﬂif\lﬁﬂﬁLau“UU’mLﬂ%mﬁ’]Lﬁ@lWﬁ’] Ananlifihauiadnann viedus
fidoudeluniiouvasimiregnifentu fesliiiuTadiniosas 15 vosiidavsoutas
Jwnie mboduilaliad-ueuuys)

2) mﬁﬁmﬁmmmmumsaﬂmLuml‘mlﬁ'] ﬁ]uaumeﬂ,‘wLﬁnamalmaﬂml,umlvdﬁﬂ
ﬂmuuuimqsmsﬂw%ﬂm whasildusinaidmaninaasauveansess il deuss
lunfiawdasdmihegnideiiuiiusesar 15 vasiinandeuuasdmuing mﬂ@ﬂ%’lw%mmu
yunuedosiudaliildfadagunsaiamuauiliiaanmssnelnlvadoudgssutlasetng
il sedlgunsalfananidoshunisamaaeuannisiiihunsmaiudi

7.1.2 noheuludlussuunud 12 Alaladvuly gllwihniduvuiuesesinia
Tniihagdesdnnsgunsaimuauilliinnsielnluadeuirgssuulassglnii Nsilgunsal
AINATIABINIUNITNTIVABUINANT I IUATVAIUAT

7.2 mswsengunsaldniuszuualuausesing
7.2.1 nsalgfvelduimawenledluszuy 69 w3e 115 Alalad Allunisnail

(1) frelduinsdoadufian sonuuunazinisgunsainuauizeyina
(Remote Terminal Unit) n¥auitaszuvdeansiiiolilumadousegunnimunuszeginaves
Fueltuinsfuszuuiu-defeyaszorlng SCADAEMS ausieazidoniiimunludauuy 5
uazAuuy 6 TimageumadeusensmuguaUnsainuaussoglnafussuyu-dedeya
ssozlna SCADA/EMS TnefwelduimsifugiuRnveualddefiiniu

(2) circuit breaker ﬁﬁ;m%mia 3t circuit breaker wazgUnIalfinnIs
Fousefiisrtostunmadeudeiifndsluandlui asfesanunsoauauldlnessuuiu-de
Toyaszezlng SCADAEMS Iaglunnizuniinisliihuasvaiszaivaugunsaldngn ag
msUszanunuluSadinihiiveideudeldnann 24 Halus wagilainsluihuasmansasu
avslumsmuaugunsalfnanlilaeseuuiu-dedeyaszeying SCADA/EMS

(3) circuit breaker gUnsalfinnsi@eusevssgunsaiiiieddesiunisideuse
¥683a11150 monitor szuuTu-dedeyasvezlng SCADA/EMS
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7.2.2 nsalgfvelduimswenledluszuu 12 vie 24 Alaliad wazAdinsnanfne
T3 1 nging Tuly

(1) frelduinsdoadufian sonuunazinisgunsainuauizeyina
(Remote Terminal Unit) wieavisszuvdeans ieldlunisideudegunsaimunuszesina
yosfusliuimsfuszuusu-dedoyaszorlng SCADA/DMS muswaziBendiimusludauyy
5 Wagdauy 7 s’mﬁ”’wmaaumsﬁamiaqﬂﬂizﬁmu@mzazlﬂaﬁ’mwu%’u-ﬁﬂﬁﬁaagaiwzlﬂa
SCADA/DMS Tneiveldusnadugufiesoudlddnefifintu

(2)  dcircuit breaker MaLdoudevisgunsnifianisidousovsiosanuna
auaulalagszuusu-dedayaszezlng SCADA/OMS Taglunnizund mslfiuaswaisay
muaugUnsalfananlasmsussaunuludadmhivesideudeldnasn 24 $2lue way
fadinslifiuasarsanudndlumsmuaugunsaifnanldlaessuuu-ddoyaszering
SCADA/DMS

(3) interconnection circuit breaker UATRIANNIIWONRENTEUNTAIN
WNeataeiun1sileusodssadaninsa monitor Wnssuuiu-diloyaseeslng SCADA/DMS

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

724 nsgua Uhgsdnwigunsal  fideuseazdequaliigunsaimunuszeslng
(Remote Terminal Unit) w3auldaulanasaniar mnasianuingunsaiaiunusseslng
fsnanindatesiifoudefosdudunisudleliudiasa annsaldouliduund anelu 7
Funazgmngideusedsliamisadndunsudlalildauldanely 7 u vieifiniaelsl
fudunsla q fuanfuiinmamuirgunsalmuauszeslnavesiidonsetngn msludihuas
vansweanudvisuannsiensossnanszuulaseiglnih
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8. denmuadmiugusznaufiamsiniiseduy

8.1 Usuaumasluivesdualduinisnanediszuulassangluia

waninaeivTinamasliihvesveldusnisiaunsadnedissuulaseaiglninly
WweayIEAULTITY fall

8.1.1 S¥UU 230/400 1aa6

(1) guanlwihansnsadeudefuszuulassieliiuuumaiienls madiids
wAnfassliiAu 5 Alatnd lunsdififuanluihdesnsdeudeirdostidaliiuuumaidin
vaneyaiuszuulasaielilil azdeanszaeidalwinidedissuulassoliilundas
wielashiaue Tasseulifinnuuandsvoadsndnfiandluuiosnageanluiiu 5 Alatnd

(2 Vinaidsnanfasssmmenedossudaluih nhoduilated) vo
\Fousionnane Mdeuselunsioudasimirognidendu desliiAudndiniesay 15 veafife
vifouvassmine nhaduilahad-ueuuds) mafvelduinsiinafeaiousioirasiuin
Iylihlutnaudanan azdosufinsanideudefuszuulassdelnin a seduuseiu 12 Ala
Tadtuly

8.1.2 S¥UU 12 wag 24 nlalian
(1) szvudvdne 12 Alalias kiiy 4 wngdng / 2995
(2) szuudvne 24 Alallas kiidu 8 WwngIng / 2995

(3) Ysuumdwanfndisiuvaaasastndaliil uioduiunzin
= | A A ' v o w ~ | a ) v | a
WansennIy Mweusslundowvasidwesanilniinges gnifeaiu dealaiiiu
fa8az 20 vasfinautanlainids (Mhoduunzlianwaulus)

(@) winliduldmuFeulalude (1) - (3) grelduinisdedlufinnsaideusie
Auszuulasanaliin a sedunssiu 69 Alaladduly

8.1.3 STUU 69 way 115 nlalian

(1) nsdlszuu 69 Alaliad Maslwihdnediszuuainiasesiialnivesy
WaUANINUANAARI U sdnRedTuAadliiY 90 N InAf99s

(2) nsdlszuu 115 Alaliad Masliihdnedssuuainiesesiialnfivesy
Wousenauaiansluaedufetudedliiiiy 180 wnyindse1eas

= ¥ U

ilUnaiddlwihneugniiaedhssuulaseingluihauiissydnwudy

9

Westammvualunmsuminty Ysunamasliiuriasannisliihuaswaiseygyialvignedn

>

seuulassngliinlunsiazandouda/i995 81anndnaAmsyytasy lagnstniiuasvads
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giarsanmuatInzay lneadaannulaondy aunin Ussansain anuenels
Yos3zuulasetelniln wazsnauszlevisodiusandunan

8.2 mawssuaUnsaldmiuszuualuaussezing
8.2.1 nsdifvelyusnisivenludlussuy 69 vse 115 Alaliad Adunisesil

1) frelduinsdoadufdan sonuunazinisgunsainuauszeyina
(Remote Terminal Unit) nieuiiszuufieansifieldlumsidonsogunsalmuausseglnaves
fualdusnsfuszuuiu-defeyaseorlng SCADAEMS awsivasiBoniiimunludauuy 5
uarAuuy 6 TimadeumadeusensmuauaUnsainuaussoglnafussuyu-dedeya
szrlna SCADA/EMS Tnefuelduinmadudfufiaseudlddefiiniy

(2) circuit breaker N1yaLTausio S9N circuit breaker wazaunsalfinng
= | A Yy o = | da o = v 1Y) |
WwawseiAgtesiuniseudeninnsluaniiluii asdesaunsanivaulilaeseuuiu-ds
Toyaszerlng SCADAEMS Taglunnzuniinisiiiuasvaisazaivnuaunsainingn oy
mMyvszauaulvdadmihivesiiveuselanasn 24 43lus wagnsiinisiihuasvataiy
anslunsmunugunsaifnanlalagseuuiu-deloyassezlng SCADA/EMS

8.2.2 nsdigueldusnsivenludluseuy 12 38 24 Alaliad wazfaen1snananes
AU 1 wngdnd Juld adunissil

(1) frelduinsdoadufdan sonuuunazinisgunsainuauszeyina
(Remote Terminal Unit) nieuiiszuufeansifieldlumsidonsogunsalmuauseglnaves
fualdusnsfuszuuiu-defeyaseorlng SCADA/DMS susteazideaiifvunludauuy 5
uagAauy 7 i’JiJfl’leﬂﬁ’e)‘Uﬂ’]iL%I’e)iwi’e)’qﬂﬂiﬂjﬂTUF’]:LIiEEJElﬂaﬁU%UU%JU—ﬁ\‘isﬁ’e)yjaizEleﬂa
SCADA/DMS Tneiveldusnadugufinsoudildinefifintu

(2) circuit breaker MioLdonrevidogunsnifinnsiensovzdosamsaniugy
Iolagszuusu-detoyassuglna SCADADMS Taglun1izund mstnihuasvaisszaiuny
gunsaifandnlasnisussarunuludadminfivesidoudeldnasn 24 dalus uagiieiing
IWfihuasuarsasiudnslunisaiuguaunsaidandaldlneszuuiu-dedoyaszozlna
SCADA/DMS

8.2.3 VT, CT Wag transducer fuslduinmsdosld VT, uay CT. vosanil iflesesiu
szuumuAuszerlng lag VT, uay CT. fesilnnsgiuanuiissnssiananliiudosazuan
AUAUIAT (:05%)  lddmIuszuL protection dwmiudeyaniude 4.6.1 (2) uavde
1.62(2) uafinasgumuismsianaialiiiudesazuinaugudanam (:0.3%) Aild
diuszuu metering  dwmfudeyaniude 4.6.1 (1) uazde 4.6.2 (1) uazaasiali
dwiutoyaniute 4.2
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824 m3gua Uhgednwigunsal fidoudeasdegualiigunsainuauszesing
(Remote Terminal Unit) wiauldeulanasaiial mnasianuitgunsalaivausseslng
fsnanindatesiidoudefosdndunisudlelindiasa annsaldoulsduund anelu 7
Funazgmngideusediliamnsadndunisudlalildauldanelu 7 u vieifiniaelsl
fudunsla q duanfuiinsanuingnsalmuauszeylnavesiidonsetngn msludhuas
vansweanudvisuannsiensossnanszuulaseglnih
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AqLuuU 1

wnsgrugunsallvin

gunsallnideadulumuunnsgiudadenusienisastinsennsiniinuasraiteeansu

gunsalluih UINTFIUOD
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

Andnly supplier list g99nslniuasanesal ABB, Areva, GE,
Merlin Gerin(group Schneider), Reyrolle, Schweitzer(Sel),
Siemens gy SEG

Disconnecting Switch

IEC 60129
or
ANSI C37.30 , ANSI C37.32 iiag 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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AdLbuU 2

sUsuunsweusaszuulasednglWinsiniuasuans

RueldusnisagaesdnnifiadUesiulimngauduszuulnivesnu Inedusgiu
sULuuNsWeusiasyuulasagelnn Asil

1. jUnuumaiensieszsuulasstnglwihiissfuussdu 2307400 Thad

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

3. UnuumMsiBenseszuulassnglniihfisesunssdu 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 Algduneswmasussnmtausanulasetie (Grid-connected
Inverter) ¥utnAkUasa9uliinanwagadnasa1ing n3oannwrasangliliinszuanss
auq Wuwssiulnihnszuaaduiradngseuulassanglih nsfenssadUesiuuasuuuy
= | va A A v =
N9L3aUAR RS ANAUUSENANLN e TDIv89N5 WA uAsa1 L Tuas 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/l Drop fuse or Power fuse

vT
—3t

cT

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

528 Interconnection
Circuit Breaker (Lockable)

@@

!

AUS
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
GAS-INSULATED SWITCHGEAR e
i
¥r N Bh L
..ll; HII; ‘Ill
RMU
VT-3
e PHOBE
e SHEHEEE
171
[s20] reomcion e
3 1 3 1
e @@ +—®
VT-1 1
DIE ()
OC \Z/
\AANS A ton
Y Y Y \ﬁ Transformer
1 ]
i ¢
)C ‘
3 1
750"
Y1( scr 5L % e
52T
r*f*\u,’*
/ES\) 5A Generator Circuit Breaker
o
N
LOAD Gen Synchr@g::rggo Ir:ductlon
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 L .
- 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 cl.o0.2s 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) Tunsdififinnsidondaiunisuiuasvans #2eszuu Underground Cable wia Gis daslinsluiuasuanadugifarsandunisdinn
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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 cL0.2s = : ot
./5A. Cl. = 0.28 e KwH [T
KVARH
clo.2s

Py
\‘:’.U Y1 3CT

Interconnection C
Circuit Breaker 521 C
3 4

& o

AN : Isolation
¥\ Transformer

X
w
o
4

-

A 3 1
Ya ¢ scr . .
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 n1sians Lightning Arrester (LA) Tunsdlifimsileusionunisinfiuaswass #aes2uu Underground Cable %30 GIS faslinsivifuasuaraludfinsandumisians
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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| § b
scrT Unit
Cl.0.2s
.I5A.Cl.=0.28
EGAT [Re¢venue Meter]
@ ]
Cl.=0.28 KWH ____| Communication
3cT KVARH @ = 0 Unit
1}
Cl.=02S (BACK UP) KWH
KVARH
(MAIN)
3
(50N
% Y, g3ct
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. Function

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

difinsifeurafunisiniituasnads d1es52uu Underground Cable w3a GIS dasTimsinduasuatadudifonsaunduvsinns

&)
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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
Cogeneration 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

T 3vr
A S R
JFRARs! 141
3 ﬁ 3cr 3cr ﬁ 3
© o G
Y1) scr 3 Y1 3
= S OO )y
3cr 3cr
- B S O0€

Cogeneration or Residue Power Producer

Electricity Authority
Incomi Incoming ol | . HedidyAuhoiy
21 | Gircuit Breaker No.t Circut Breaker No.2 | 22 r
g
¢ DY (N 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
1T |
(¢ 25
oC 2/
3
87T Moﬁ
! A\ woation =
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

wnewe ANsEad Lightning Arrester (LA) Tunsdiiguuuzasnisidansauansneldannidivue saslvinislwihuasuaroflugiiansansiuniodass
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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 scr
& f 5
Y1d3CT 3yr Va‘")
; bl¢
) C
1vr 1
¢ (25
O C \Z/
& ¢
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

vnewe nMsdinde Lightning Arrester (LA) Tunsedivigtuuuuacn

rsudausiauansglilanddiinue 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 59 810
DI 27 810
1"
- - 1
Interconnection Ezﬂ 1 .
Circuit Breaker
1 3
— @@ _
WhD
VarD
Y1g3cr 3VT
j DI
JC
1vT 1
DI ()
JC \Z/
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 Msdinde Lightning Arrester (LA) lunsdiistuuunasnsidausauansnelilaniddimue daslvinisiwihuasuarofluriarsansiumisdada

Wi 37

AstifuATras




sedgunsiiihuasuanainely defunuanisiieusesyuulasainglniii w.e. 2558

AQLuU 3

TunaunazRaulylunisasIvaauanIning

1. mslifiuasnalsaziinisnsrntnquamlniigaseswvesiuelduinng e
Ussiunansgnumagunmnnlwilugisivhnmeseudenles
1.1 msbihuamassiaduniemnainaunmiihneuniadeslsafung 1
Fanii uasfindainieansantasdeiiedludn 1 dUninevdenisideules
spisanafinsaiassuunanlniivesiveliuinisdewihaluangld
nuIidsanaanngmsliihesnunduliinagsge
12 Umnamannzmsliih (Wssfunseiilen nssuasnfuein waznszualiiling)
Fainanszuundaliiivesiueliuinis (Usziliuanuanisnsiaindouuas
ndsnsidenles) axdesdidliiAiudadifafinisluiiunsuarsimun Jeay
oy alideslosiuszuulaseglifiesnsliiiiunsmans

2. pendansienles dieudadinsdesniuaulilvissvundnlnihvesdiveudaasie
wanenliingadesiuiunindndidannisliiuasualsimun nsiiiuasmais
veanuanslumsdnlunsasunielussuuvesdiwensaiiadunainisdenledlaglifa
Ald9e mnasdedndieusdelivuiliunvzairauanizmelniliivdadain Ganin

A | Y o a @ v =
ASIRFRUN UL WaNsadeinlun sUSulsnlalmTulyauiinsivduasvans
A

3. mM3bifhuasvaiveauanslunisvannisiwenles mnssuundnliivesiveusslyl
Julumuteuladerimuamesnuauninlni iiesnwssdugaunimliluszuuliin
Tngsuilvieglussiuimuneayliddwmadosodldlniisedun
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AdLuU 4

AuantAvaAIasInAmAInlnia

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 IEC 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
seaziBeadarunvesgunsalauauszeslna (Remote Terminal Unit) #ild
\eusiaruszuuTu-detiayassezlna SCADA/EMS wiaszuudu-dedoya
szuzlng SCADA/DMS

Tofmunatiavseysiinvastaya 35013 Wnsgu wazgunsalusenaud1eqiians
Su-detoyaszningunsniniuguszerlng (Remote Terminal Unit) fuszuusu-dedeya
seevlna SCADA/EMS w3esvuusu-detoyasseying SCADA/DMS

< Y a

1. darmuadmiuidendenludnanlniisedn guaalwirvuindnuniiduuin
wdastudalufiisuiu du 1 wnzdadduly Féwifdusuueiosiudalnih
wazgsznauianisiniinsedu

1.1 $1wrunazvinvasdeyaiifideudevzfasiu-dedoyaurdegudaruauszuy

Tl

faldusnadudiavuasindsgunsnimunuszerlnag (Remote Terminal Unit)

Tngagdossu-dedoyatuszuuiu-dsoyaszeglna SCADAEMS (nsdlidenleafiszuy 69 wie

115 Alalhad) uaziu-dieyatuszuuiu-dueyaszeglna SCADA/DMS (nsdlidionlead

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

NAIATNUA

1.2 wnsgumMsaeanstoys

gunsaimuAusEetlng (Remote Terminal Unit) vesfiieusiofesdsdoyasnds
seuuiu-datoyaseeglna SCADA/EMS  w3assuusu-dedoyasverlna SCADA/DMS e
spUU realtime  lnawgunsalnruguszeylnadesdedeyaiuiidefinisiuasuniag
(unsolicited data) w3edsdayaiilefinng poll Tnauwesnts poll Feyaluitiu 2 Juni
dwiutoya status wazlaiiiu 10 Iwfidmiuteyarin aunsalmuaussuglnadesaiunse
Ansaiuszuuiu-delayasveglna SCADAEMS fag protocol DNP3 subset level 2 %o 3
(‘flgﬂ over serial communication Wag over [P communication) ﬂ%aiwu%—dﬁa;ﬂa
syuzlna SCADA/DMS  ¢18 protocol DNP3  subset level 1 M%@Q&ﬂ’j’l (over [P
communication) 1ngils1eazidenvay Device Profile and Implementation Table o4
Tuslnroadildenilussuusu-dedeyaszorlng SCADAEMS w3e szuufu-dsdeyaszorlna
SCADA/DMS fimsllithunsuansiisun
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1.3 &gy rad Input/Output Point
1.3.1 Analog Input

=

A 839AN19UNIUMIVANNNAIAUTIEIRSIRANAIAtaAUNTT +0.2%
299 Full Scale #3aAmMNNTIANTALUTIBIRTIRANAIN LAY +1% FIUA7
N o v
ANILTERNSIT09 CT %3 PT Uan

1.3.2 Status Input
LADINANNALLDYA IUNTUUTNNYDUAVDUARNITAITLAA LUANYULANRU

Y 9
'

=

youmAn3al (Sequence of Event) fivn 9 1 fadiuit Insvdaildazuaiy
2 WUU D

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

(2) Double Contact dwiudidayaaniuzvadgosnausANeIvsaIing

1.3.3  Control Output ﬁm%’ué’ammmﬂam/ﬁu Interconnection Circuit
Breaker 92f93dnn1UU Select-Check-Before-Operate (SCBO)

1.4 wnasingluivasgunsaladuauszezlng (Remote Terminal Unit)

fualduinmsdiosdavuasfafaundssnsliiiein AC wag DC dmsudreludl
gunsalltlumsiu-dedeyatuszuuiu-detouassorlng SCADAEMS nieszuuiu-deteya
szeglng SCADA/DMS waen1stnfinuAsvads §1u3u 2 wnas Wuegatey

1.5 msusulgamseveessuulni
nsdinELeNAeiniTUTuUTe veneszuuliin visifsundasguiuunisiyeuse
eApniunsUTulTIsaasussuunsiudsloyalmdulumudenmuniiseyld
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A9LLUU 6
S18aLLYNYBINIINISARE1S (communication channel)

nsfigualdusnisiwenlesluszuu 69 wise 115 fAlallan

[

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

2. swaziBunvasszUUHDaS
2.1 szuvdeansiuangleniniuas nieugunsalszuvdeans lasusnmuaniui
finsa Usenousegunsalisil
2.1.1 aelouiiiuaselin ADSS SM G652D  wu1A 24 cores 31U 2
g wieugunsal fiber optic termination Uaneynavisaniuns
2.1.2 anuiifedevostuelduinig
@ enclosure 19-inch rack wuaaugeliitosnd 27U 1w 1 99
e gUnsaldearsdmiu Wondegunsainauauszezlng (Remote
Terminal Unit) voegldusnisiussuuiu-dedeyasseslng
SCADA/EMS 41171 1 58UU
o guUnsaldeansdmiu \Weusogunsalszuuliostu (protection relay)
(syuvdeansideudefugunsalszuulesiu dvTolufifld Tnanns
Iwihuasvansagiansanamdnduluudasseivdosdissuudonns
w3 ll)
e aunsaidfasiulnnszyindiviu 1 g
® cabling uavgUnsaiusznaudu 1
2.1.3 anuitiadeosmsluihunsvans
® ¢ enclosure 19-inch rack vuaAMadlitosndt 27U 91u3u 1 %0
e gunsaldearsdmiu WWoudegunsainiuauszezlng (Remote
Terminal Unit) vaegfldusnisiussuuiu-dedeyaszeslng
SCADAVEMS 17w 1 49
® Cabling uavgUnsaiusznaudu 7
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2.2 Ingdeansuiinyseddl (fixed radio) $1uru 1 LA3es fiamnsafndedeasiy
AudgauAuszuUlnilanaania

2.3 Tnsdwvianenss famaduelduinissiuiu 1 wavane denisfndesening
Audauanszuulni uasuelduinis

3. YDULIAANTURAYOU

3.1 guanlnihedn  gudslilinunadnunn Avunaeiesddalnihsndy
Au 1 wngdadtuld  ldliihiduiuaedeosiudaliih uay fuszney
Aamslaifiedu
3.1.1 syvudeansiuasloufiuas wieugunsalssuudeans nisliiiuas

vaa szindunsudsdldaeads Tnsasudslimmunendaifueld
U3n13 IddstayassanBondunisanuiiandsliiy nrsliiiues
naad laegueldusnis eanldirelunmsaniunisdam nsinin
uasnadan lnensndduduvesnisivihuasmads
\ousagunsninuauszezlng SCADA/EMS
* \Jousegunsaiszuulesiu (protection relay) (szuvdsansiiiouste
fugunsalszuuiesiu Tuselufile Tnonslifuaswaisazfinnsan
awddulunsiasseindesiiszuudeansviol)
3.1.2 AngdeansviiaUszdf (fixed radio) Sy 1 1a3es fuelduinng
aliunsdam laemsndduluves fueldusnis
3.1.3 Insdwianenss fndafiguolduinssiuan 1 e fuelduinng
Atiunsdam lnensndduluves fualduinis

3.2 YulRmMINTURnveukarMsTIgesnwgUnsaissuuARansTes Msliifiuns
mansdzAugedl MEA End Point #sfimdanisluaniuivesguelduinng
(51988198ARNIU communication system diagram)

3.3 fueliuinsdesiavningdeasviln base radio Uszdnsdl (fixed radio) nul
sufsuinmslifhuasmassimunuaglannsaldaudadedu nisluiuas
wae lanaenlian
33.1 fuelduins uddamingdeasviiaUszdil (fixed radio)

3.3.2 fuelduinis Wugdeafiunisveswtiedunisiuiuasuads laenis
Iifuasvads azdlaue  AuENIIUNISAANTITNTELLELS AANTT
Ingiimd uagAanislnsauunauuisnd (nanv.) WilevoouyInnisiaw
PeveIEveliuINIg

a

333 dielasuniseyginsindie guelduinisilugsuiaveulunisdise

Y

Avaunusietlunslamnudiu nanvy. lnenss
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3.3.4 nslilfihuasvans Wuddndunislusunsutedddanuingdeasuie
Usgdndl (fixed radio) ldauiuszuuves msliihasvandld

3.4 guelduinsnedamnsfnrianenssangliuinig (Wu TOT, True vsel
THu3nmsneaw)

35 guelduimsdesdawisussuulnihnssuaaduauialivesndt 30 weuuUs
$1uru 2 29as wiengunsaldrseslii ilesrelviiugunsalszuudeasi
Andaanunneluanuiidndaesdvelduing

3.6 mslifiunsvan anudniiazlbisyyaiessiuliinsdenlssssuudeans
vo4 M3biuamai Ssinginguelduinisasdinsvuuanudasnsieves
suvdeansves msliihuasans suiinsesedygfinnulasnderesssuy
ABUNIABIVIUA

3.7 mslifiunsvan anudnifazuiuussssuudoasues meliiiuasvads 16

9
' [ '
I = <~

auanudndumanadafiaziivu Welduwdsliguelduinismsivarmidily
LABUAIT

a. masniurnudeulesszuudeasves mslwuasmane
4.1 duolduinmadosduasiuy Joyaanudl uagdundaiidadsls nisluihues
vana Asanfeuduiung uasiiiodnelddielunsnoatis wag/vie ms
aw;ﬁquaﬁfgapmiaLLﬁaﬁ’]LLm
4.2 fuolduinsuazidvtnd nslaifiuasvans axfessunihnismaasuszuy
Foulosreuldnuais
4.3 fupounsiiiunudisnteingtu nsliihuasmens
431 fueldinmssfiunsiavimilsdodedainnisnslifihuavaradieve
oy mIImtnedeans Inenisliiuasualsazinausiiofinnsanve
ANUIUYOUTINAU ANENTIUNISAINIINTEAIEEE AvnIsinsiiad
wazAanisinsauunANwisnd (nam.) lunsvenelasaiieszuudeans
nsAuuIAY  N1EUAINITRTN NITIUAIUATNAINITLTINANITVE
oy wliguelduinimeu woufuteujURdsléingaumnausos
UjURmung suideu Usznim  wdninas uazileulumud nans.
Rt
432 \fleldFueygn Wuedeasiunsiwiunsvalsudfveliuinig
Prszamouumilunsldaudliiu nany. wagvesyyintidiaios
Ingdoasuiinuszad (fixed radio) ihaldan
433 fuelivinisdioshduaieingdoasuinUszdd (fixed radio) Lile
TWsunsudeslianunsaldivssuuresnisiniiunsvaila
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Communication System Diagram 69/115 kV For SPP

SCADAEMS || scADAEMS
User Area MEA Area | e " e |

Enclosure Rack Enclosure Rack
o o __ __ __Fiberoptc Fiber Optic
r h | I o ‘ermination! Termination
RS232 Fio RS232
o ' e

FIO 24 core
Relay Protection I I I RJ45 Relay Protection
00" RJ45 1_(9_ (ng) s
PLC I F Substation
F WLD
I I I FIo D I
FIO
I - F | D PQMS
m I Access TBD
p Access
—_— I Swiitch F Access
Vodem I FIO 24 core
| Check Rs232to RS
Main Meter Ethermet RI45 I
I RJ45
Modem
Crisck Rs232to l
Backup Meter Ethernet

[ stanaoy Modem
Victer Rs23210
L Etheret J
— —_———— —
)
] ] _= MEA
I fixed radio Trunked Radio

I Legend
| 177~ MEA End Point [~ TProvided by User
DirectLine /o
| Telephone s |/ 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

| SCADAEMS " SCADAEMS |
e oo

User Area MEA Area

Enclosure Rack Enclosure Rack
— oy — — — — _beOpc Fiber Optc
r h| I o “Terminationl Termination
F/O
I -RTU I RS232 - I Voder Rsga | oo

Relay Protection I I I .- RJ45 | Relay Protection
s RU45 —I—(D— (con PLC
PLC | F Substation
F WLD
I I I Flo D I FIO
L= o |F
ccess
_——— e — Il Switch F F AS?::CS: TBD
|— - - | Fozscore
I Revenue l;lscgze Z‘ RJ45 I
| Meter Ethernet I
| | -
L__TIIII _
I fixed radio I Legend Trunked Radio
-

| |~ 3- MEA End Point [~ “JProvided by User
DirectLine [T
| Y FDF - Fiber Distribution Frame
_____ - RTU - Remote Terminal Unit
PQM - Power Quality Meter
PQMS - Power Quality Meter System

9 45 st uasrala



sedgunsiiihuasuanainely defunuanisiieusesyuulasainglniii w.e. 2558

AdLuU 7
S18aLLYNYBINIINISARE1S (communication channel)

nsalgfvaldusnisiwenledlussuy 12 vive 24 Alaliad

1. fnqusasdnsdenlssszuuienns

1.1 Wiedousegunsnimuauszezlng (Remote Terminal Unit) vesglduinisiu
§8UU§U—éﬂsﬂjauuaizaziﬂa SCADA/DMS (Supervisory Control and Data Acquisition /
Distribution Management System) maqquémuamwﬂw%

1.2 ielinmsdnsedoasszninsduelduinstugudauvauszuulia duszuy
g uaglnsdni lanaaaian

2. 510aziBuAvRITTUVRRENS
2.1 szuvdeansiuangleufniuas nieugunsaiszuvdoans lasusnmuaniui
finda Usenousegunsalisil
2.1.1 anglowiduasyidn ADSS SM G652D wu1n 24 cores I 2
umnanegunsal fiber optic termination Yaneynavisanumis
2.1.2 anuiifedevostelduinig
e gUnsaidearsdmiu Weusdegunsainiuauszeylng (Feeder
Remote Terminal Unit) vasgldusnisfussuuiv-dadoyasseslng
SCADA/DMS #1u3u 1 s8Uu
® cabling uavgUnsalusznaudu 9
2.2 AngdeansvlinUszinil (fixed radio) Sy 1 LA3es fianansafnsedeansiu
audauauszuulninlanasaiian
2.3 Insdnvianenss famaiifoelduinissiuiu 1 wavane Wenisfndesewing
audaruauszuulni wazduelduinis
3. YaUIAANUTURAYIU
31 franliihowadnun idvwaedostudaliihsniu fu 1 wnetadtuld
At ARuruuasesiudaliiih vie fusznovsnslnihaedu
3.1.1 syvudeansiuansloufiuas wieugunsalsyuudeans nisliiiuas
maa azdudunsudedliaeads Tnsasuddlimmunendaifueld
U3n13 IddsayassanBondunisanuiiandsliiy nrsliiiues
nadaad laegueldusnis eanldirelunmsaniunisdam nslnin
uasradnm Inensndduduveanslniuasnads
312 AngAeansvlnusedd (fixed radio) S1uau 1 e3es fuelduinis
aliunsdam lnemsndduduveaduelduinis
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3.1.3 Tnsdwvianenss faseiiguelduinssiuan 1 wavmne doelduing
Atiunsdam lnensndduluves fuelduinis

3.2 vauwamuiuiaveuLarnsthsssnwgunsalssuudeansves nisluiiuns
mansazAuandl MEA End Point dsfiadanisluaniufivesivelduinng
(T1988198ARNNL communication system diagram)

3.3 fuelduinisfesiavingdeats vl Uszdnil (fixed radio) musuideud
nsinihuasmade Mvuauay Wanunsaldaudasiedu mslifiuasvads la
ARDALIAY
331 fuelduins iuddmingdeansvdauszdnd (fixed radio) mude 2.2

Y
o

3.3.2 guolduinis Wudandunisvesiudneiu msliiuasvas Tog n1s
Ifuasrate 9sdaueAmEnITUNITAINITNTLINULELY AT
Ingvimd wazAansinsauuiauusiand (nanv.) Lileveayannssim
NeveIrveliuINg

333 deldfuniseynasee fuelduinsidudiuiinveulunisdisy
Ameuunusedlunsldanuidu nany Tnenss

3.3.4 mslilihuasvans Wuddndunislusunsutedddauingdeasuia
Uszdil (fixed radio) Tildauuszuvveanisliiitunsuansld

3.4 guelduinsfedaninsfmrianenssangliuinig (Wu TOT, True vsel
Tsnssedu)

35 Fuolduinsdesdawiougadoudesyuulnihnszuaadurnalitosnin 20
wouudd 41w 2 2993 wiougunsaldisedlwin ilednglvifugunsal
spuufoasfinndaiammnngluanuiifndeesuelduims

3.6 mslifiunsvan anudniiazlisyyaiessiuliinndenlssssuudeans
w94 Msbiuasuale Sunngiguelduinisasilinssuumiulasnsieves
szuvdeansves mslniuasmans sufinszsedygfienulasnsevesssuy
ABUNIABI VU

3.7 mslwihuasvass anudvdfezsuugsszuudoasves nsluihuasmans ¢

AuAUIndunamatanazivuileleuasitveldusnisnsivalamtinlunan

Y

DUAIT

4. msmLuumuwaﬂmsuwaamwmmﬂw%uﬂwme
4.1 fueliuinisdestuasuuy doyaaniuil unsdumisiidadsli nslifues
yens fisonieuiiuiuns wasilofndrligeluntsioa uasme ms
aw;ﬁquaﬁfgapmﬁlml,ﬁaﬁ’nm
4.2 fuolduinsuazidvtng nslaifiuasvans axfessunihnismaasuszuy
Boulosreuldnuais
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4.3 Funsumssuiiunudisuieingdoastu mslwihuasmans

431 fueldinmasfiunsiavimilsdodedainnisnslifihuasvaradieve
oy mIImtnedeans lnenisliiuasvalszinausiiofinnsanve
AUTINYEY SIUAU AMZNTIUNISAANISNSEA1edes Aan1sinsvied
wazAanisinsauunANwisnd (nam.) lunsvenelasaiieszuudeans
nsAuuIAY  N1EUSINITRTNN NITIUTAIUATNAINITLTINANITUE
oy wliguelduinimeu woufuteujURdeléingaumnausos
UjURmung suideu Usznim  wdninas wazileulumud nans.
AU

4.3.2 \deldduoyyin Wisamdredoarsiu nsliiuamas udagveld
Uimsthszamouunilunislénudliiu navy. wagveoygmiuii

W3RNy Aea5¥ UL (fixed radio) Whanldeu

=

4.3.3 gualduinisfeaiiduniedingdearsvilauszdny (fixed radio) Lile
TUswnsugaalnaunsalsiussuuraans i uasualdla

Communication System Diagram 12/24 kV

DMS DMS
User Area MEA Area | a0 " Y |
—————————
Enclosure Rack Enclosure Rack
-——— — o — — _Fibﬂ)pﬁ& Fiber Optic
1 I Fo T o ]
| FRTU RS22 Megia | MEDIA
I Relay Protection II IF/OMWe RJ4; Relay Protection
| (0DT) R4S —I—@_ cen c
PLC I F Substation
I | F WLD
I I Flo D D FIO
L= =
i A
—_———m———m e I Switch I 0 2600 F i
Modem
R RJ45 |
e |

L— — _ }',3\17
. e Voot
I

I Legend

| 1= 1~ MEAEnd Point [ Provided by User
DirectLine r;

I Telephone 0y |22/

————— —

FDF - Fiber Distribution Frame

FRTU - Feeder Remote Terminal Unit
PQM - Power Quality Meter
PQMS - Power Quality Meter System
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1. YoULALAINQUIZEA

¥ o U dilﬂ} o di( dl o d‘ a dl ! U
Jonnua<atuldnriduiienruaeulenmanadalunisitensenussuuluin

)

wazuuImslunsmageudniuduniesines (Grid-connected Inverter) #illussuundn
Tihvesfideuseliiinandu gudnlnflisedn (SPP) dudaluihuuiadninn (VSPP) wie
Alglih MRuruesesillalnih TneddngUszasAiiioniuaunanssnuIINNITINNUTeS
a ¢ 3 XA a 7 % v 1 aAa

dunesinesmaritonalidessuulnimsluduamuninliiiuazanudasadededinuag

NSNIAU

fofmuaratuivszgndldfudunesinesvosioudsenndssnm lnsdunesines
Maluszuundnlnivesifeusioazdesiiunsmaasuuariinuauifinisiumaianiuf
sl iludermuaatul Fwseugelfdondesuszuulassdiglnivosnisiniuas
naalel

nsdaidetimunaduildsrdudenainunsgiuainaiiieadestu Grid-
connected Inverter Wisludrunistmuadeulunmaideusesussuulasstelai uasnis
fsruauuanislumsnedeudunesines Inenissradailemaninasgiuanadnsiudandn
Ssteluil

- luUssiuiunsgrudnadsdisduiinisinualidaauasuirundinasenunlyd
91984488

N a 2 o Y ' ] =~ ° & = %

- nsdinludssinwRaduealuliazuinsguinisnivuailoniseazideals

wanNEaiY AzRasIdenidilieominuunsgiundanumiisauiunisiuby
lusguvraamsiniihuasralannid

- winludszinulafiilolunnsgussdlasnndosfunisinauvesszuulin
299n15 WiuATIa9 zRsUSUBALL M MdanAdRaUN1SVINIUYBITEUY

T3l

WASILANAWETALA IEC 617272004, IEC 62116-2008, IEEE 1547-2003,
EEE 1547.1-2005 waz AS 4777.3-2005 fatuannsgiudrsdsireduiodudiunives
Yatmuanatuil vssidulaludesimuanililészyssasidonlilngradadoninnm
IATFILAINAEL
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2. YeuA1An

2.1 BuI93Mas (Inverter)

gUnsaldeimiildsulnfiinszuanss 00  1nunuwaduaseniinguio
Lma'aﬁﬂLﬁ@lWﬁﬂﬂizLLaqum Tudulndiinssuaadu (AQ) Falmnumungauuayanunsn
inlulgnusialaanisininla

2.2 3unresneililuszuundaluiiussinnideusadulaseing (Grid-
connected Inverter)

dunedinesviinfiazdeamgadtendsmutrszuudmungliin deussiunaz/mio
Al luszuu i daliegluraamsviewdndmudiimunll vieideiinaniigled
wauRAsTY

2.3 g1suedin (Harmonic)

dauﬂszﬂaﬂugﬂé’mmmﬂﬁu%ﬁ (Sine Wave) vesdtyramzousinanduaiula o
atimnudidudnusuieseuivdnga duussuulniluussmalnennuindnyad
ANTindU 50 Hz seidu @audssneuiideudidy 100 Hz Sond ensuednii 2 (Second
Harmonic) @uUseneufidanudidu 150 Hz Send1 e1uednd 3 (Third Harmonic)

2.4 ﬂ'amﬁaunsmam%uaﬁnifm (Total Harmonic Current Distortion,
THDI)

SnsarusEnineesInTiaeuamauIniidades (Root-Sum-Square) TBIANTLLA
RMS 9asdqulsznaugnsuaiin (Harmonic Component) AuAINTzId RMS 199dUUsznau
AwAMAnYA (Fundamental Component) iiguidufesay

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

2.5 usenunsziian (Voltage Fluctuation or Flicker)

mMaUasunlasesereiiiowesdl RMS (M3am1 Peak) vosusaulndn szuinaa
sEduusesu 2 seaulndiu Jeusazseauiianasiiluszoznanfindueuwldiinuntag
JTULLIAN

2.6 loduaufs (Islanding)

anngdsdiuniavesszuulasaelnfindssenoudielnanuaziadosrtiabilii
Simavhaudeiieazuendeentndifindevesssuulassnglnil Wanwasiaiosiiia
Tiheradumssiniussninamindduveansiniwagldlngn
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3. YaNINUANINALAFINSUDULIBSLADS

3.1

3.2

n1sAUANAMAIWINAN

3.1.1 a13ueiln

idedunesinesioliliivaniGauduiiauna (Balanced Linear Load)
dunefwmesazseddiaiinseuasisuelindneidngseuulasangliiiiiy
Indindarteluil (amsdndudosasiiouiunssuaisnvedunefines)

Sudud | Tndrfanseua (%) duAUd | 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
AMuLELNszLEaNSuadingay (THDI) 5.0 %

3.1.2 useRunsLiay
SunefinesardelideliAnussdunseiouiudadriaiimualiany
1955 IEC 61000-3-3 dwdudunesnefifinszuafidaliiu 16 A wie
1A5IU IEC 61000-3-5 dmiudunesinesifinssuafifaiunit 75 A wie
175514 IEC 61000-3-11 dmdudunedfweiidnszuaiialaiiu 75 A
3.1.3 M3dgluiinIzuans
dunesmaivzdedliaialniiinszuanss (OC Injection) 9eidngdszuy

TasargluflAunin 0.5 % Y99nNsehaniAvaIdUIBsINBS
Asnavauaenaszuulinii

3.2.1 Y9I INUNIIY

(1) Buneswesiidouseiuszuulasanelniusesiu 230/400 V
duesinesazioslanivaseanainszuulasetng vy winvuin

YDIUTIAU Line to Line 38 Line to Neutral Tuszuulassngluiingan

98NUBNTIT 346 - 416 V uaz 200 - 240 V auandu Tusvesnanded
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Yuseay (1a) nalun1uan99sgeEn
Line to Line Line to Neutral (Aud)
V < 199 V<115 0.1
199 < V < 346 115 <V < 200 2.0
346 <V <416 | 200 <V < 240 e (ivaniees)
416 <V < 539 240 <V < 311 2.0
V > 539 V> 311 0.05

(2) Bunesimesiideurefussuulnsselniuseiy 12 kv ulu

duesimesaznntlanisaseanainszuulaseviglndiniely
szuznandiniun Mnvunveussiulusyuulassglndihisesnuen
Pruseuiiszylunsedeluil

Y29UT9AYU (% Nominal Voltage a1 luNsUana993geEn
Y093ULIBS5LIADS) (unii)
V < 50% 0.1
50% <V < 85% 2.0
85% < V < 110% Fauseiies (ivaniees)
110% < V < 135% 2.0
V > 135% 0.05

3.2.2 Y9AUNVINIY
duBSWasaTAaIvani9asaanainssuulasselndineluai i
0.1 3u#l mnanudvesssuulasaingluiildeglugg 47 - 52 Hz

3.2.3 nstlesiuaniazleduaufs

Tuns@ifiinannzleduauns Sunesnesaziomsanuiazlanisasenn
nszuulasenelndiniglunanlaniy 2 Jundi

agalsfAny tiosannnisiniiunsvaleiinsindeszuuduivasu
wiaaslilaesaluifidiessuudnglihdades iieanszeziannisiinludi
funaznansznusefltluli lasvariszuuiisiurhaugldlnihzyszay
winnsailwihdudunaiUszanm 0.3 3undl Tufedunedinesazuszauiu
anmzleduaviadunan 0.3 Surfiuiu

wdsane1uly 0.3 3urd Weszuunisluiigrsusesundudiuun wn
dunedmeshivanisaseanluniglutisiiaidinarn eraiadeui Out  of
Synchronization ﬁamqé’uﬁﬁi'1smﬂf'i)uL’;ai‘ma%ﬁguW\IaLLmrwmmmLﬁqﬁuﬁ
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P19anszuunsiii feoradimaliiAnussfunssvinadrsauidemeniu
dunefinosuazgunsaidu 9 Tussuulwilly

fadudoiinangloduauis mndunesinevasifoudelivanisas
gananszuulasanglifiiniglunan 0.3 il wazdeliiinanudemeiu
szuvliihaesfiousevideszuvveansinihuasaruilesniym Out of
Synchronization fideusedonduifufiaseuronudemefiAntuty

3.2.4 msWeusiandaluindudy

Mevdanidunesinesuanises Weaninalwihduvdeusefu/aud
Lieglutieiidvua uazileszuulasangluiinnduidrganiizundndy
funeiinedazdeamirsainisideusonduiingszuulassdelniindunan
9 tiay 2 W19l

4. WUINNNITNAFOUDIULIDILNDS

4.1 dantuvFontrsauiinaseu

Buesimesazasiiunismaaeulngrilsunseantunaaeuiitdunans
wazlasUNIITUTRIMIUNINTFIUARINAGOUIIN ISO/EC 17025  (d1m5u
BUBsSHDI) MIDLASUNIATIAERULALERNSUIINNSINTNLUATHADS

4.2 Ussnnuaen1snagau

4.2.1 n1snedaun15eanuy (Design Test)
Junmsmaseuiudunesinefifissinfsriilusunuesiu iedudui
dunefineifufingiunfnadldiuinisesnwuuivanzauaenadesniy
Fomuarisludunisarvauauamlniiuagnisnevauessreszuulid
duneiineduilnginunmageunisesnuuuidilidududewinismaaou
A90DNLULLIEN
N1sNAdaUNITRENKUUARIATIUNTlunNIITan AaaUAD B15UBTN
ussunszifion mstiglifiinszuanss Pasusaduiiay $rennudviienn ms
dosfunsiinleduauia uaznindendendslufinduiy wazfosriiunis
noaeulpwaniuiiianaudinude 4.1 wiy

4.2.2 nsvesaUYIEIUATEN (Routine Test)

dunisnadeviiesdniunisfudunesinesyniadesiiagiilufngdsld
o eliiAnewsiulaluralasnfugeanuazesiunaideiionatidessuy
il siatenaaeuiideswinnismaaeulszdnaiesie 1asuseiurinau 9o
AT waznstesiunsiinleduaudis
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4.3

n1sneaeuUsrIAIosaIusaaiunsiagan 1 duninuaundinude
4.1 M0V naaUvRINNAnBuIBSNesTIlATUN1IRTIvdRULAEBNSUAIN
nslnuasrae

ASNsnadauazninIsUsEIRY

4.3.1 nsvadaugisNeaiin

Hunsnegeuuszian Design Test Tnglansdetuneuiznsvadeuuas
TN TUsEEUANLATEIY IEEE 1547.1-2005 40 5.11.1 Farvunli
nadeuiaanszuassuaiinileduiasinedineuil 33% 66% uaz 100%
YOINAANTE LA

4.3.2 MINARBULSIRUNTEIAEY

Hunsvageulsean Design Test Tngliidredsdunsuianisnagounas
\NFNSUTEEURNINATEIL IEC 61000-3-3 dmiudunesinesiiinszua
fifplailAu 16 A vFou1msgiu IEC 61000-3-5 dwiudunesinesifinssua
AaAuNY 75 A wieunssu IEC 61000-3-11 dwiudunedinesninseua
ArinlidiAu 75 A
4.3.3 mMsnagdaun1sTelniInsEuanss

HunsnegauUszian Design Test Tngliansdetuneuiznisvadeuuas

WNUTINISUSEIIUANLIASEIY IEEE 1547.1-2005 €9 5.6 Heinunlinaaay
TPANNTEWENTULBDULIDILMDSYINGIUN 33% 66% WAy 100% VDINNANTLLE

4.3.4 AISNAFIULIITIAUNIGIY

(1) Design Test

1.1) TunoUITNINAFDY
nsnageuluLly 2 @ Ao Overvoltage way Undervoltage

v

&
JU
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P9
NAFDY

FIUIUATY
Pnaeau

/M snedau

Over-

voltage

v
@

(1) findayABuLasmeINUATENSRARILAL T UAINKHER
(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 nMsveudunesyRB U fino s
AINUUNR

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

(5) Suiinszznaniidunefine mgadnglnidiszuy

(6) Tunsaiduniesines 3 wa Iivinnsuaaeufiazigauasu 3 ld uag
nageua 3 wlandeususnads Insvarinismegeulumals wseuly
wlafdelidrniisyfunisvanuuni

Under-
voltage

v
o

(1) aﬂmmmaunaimaimmuamimmLLawuammmmmmam
(2) m’]mimq’mmmLmaqmalw%’mmmmanulﬁumimmuﬂﬂwuawm
dUBSIMES

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

Qe

a

(AVUNBLNR, M) UWagdAT Setting nMsvihauduguesyaduneinesien
NINUUNR

(4) USuussrunagovanadtuuiufiviule Tagluiia1vindy Undervoltage
Trip Setting - 1 V wagasliaunsgiisdunedinoingainglnidissuy

(5) TufinAszozanidunesimengaselviiiszuy

(6) Tunsaiduniesines 3 wa IWvinnsuaaeufiaziaauasu 3 ld uag
npgeusa 3 wlandeufusnads Tnsvarinismeaeulumals wseuly
wadhmdelidarfistfunsyinaudnd

NUYLNAA

m; Ao SrunuussiuguAuifemaaey 2 A Ao 241 V waz 311 V dwmiudunedinesidousoriu

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

m, Ao SRS AUTIGemageU 2 A1 fia 199 V uay 114 V dmsuduneiinesfidoudey

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

n Ao suaundiidemageuiiuinlunsaifisunesinesfuria 3 wia Inenedeuiiazilauas

VeEeUIa 3 ilandeniiu

* nsdifBunesimeslianunsaudu Overvoltage Trip Setting was/#3o Undervoltage Trip Setting
H’ﬁqmqaqmLLazﬁwqmmmﬁﬁmumléf 1#USuU Overvoltage Trip Setting wag/use Undervoltage
Trip Setting TUfirussiugaanuas/Mioussiusnaniisunesinosannsausudealdmuddy
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1.2) wnauainsuseidiy
lummagauuiazasBuneswesfameniglidissuuniely
SrggIRIUNIuatule 3.2.1

(2) Routine Test

B sunouisnsmaaouLaznaein1sUssduguioafu Design
Test udSuansiuiunsslunisnagouas Inensdl Overvoltage vnday
m; X n ﬂ%ﬂ kae Undervoltage nagau m, X n ﬂ%jﬂ

4.3.5 msmaaumamm?iﬁ'mu
(1) Design Test

1.1) JuUnUITNISNAdaU
1 < 1 =1
nsnaasuunustlu 2 d1ufe Overfrequency LAY
Underfrequency #ail

P79
NAFDU

FIUIUATY

. F/snegEeU
Anedau

Over-

frequency

1%
g

piagaBunesenuaiomfinduaztormuanguan

sinmshemenasingliiomedideulunisiautnives

ABUDIADT

(3) élydﬂ’l Overfrequency Trip Setting ﬁuawmaunamaiwmmaau
52.1 Hz uawher Setting MU vesnduosine AN
Waudni

(4) Y¥umauinagoutiudusuuiudiiule Tneldidnsiafu
Overfrequency Trip Setting + 0.1 Hz warasliaunseds
dunesiwesngadtuliidiseuy

(5) YuiinAszezaindunesweineningliidnssuy

=3)

(1)
2)

Qe

e B

Under-

frequency

(1) mé’l'jwmaunamaimmmamimmLLawuammummmmam

(2) 74 ﬂ'wmimmumaqLmaqmaiw%mwmwanulsumimmmlﬂmaa
YABUIDSNDT

(3) e Underfrequency Trip Setting maafqﬂﬁuna%ma%ﬁmmaau
46.9 Hz wawsaA Setting N13¥ineuBuqUeYABUID SR TTiAY
ASVNUUNA

(4) USuarudvadevanaswuuiiuiivule Taeldiid1iafu
Underfrequency Trip Setting - 0.1 Hz wazasliaunseia
dunesiwesugndnalvidissuy

(5) GuiinAnsvezianduiesinesneninelnidiseuy

i 57 st uasrala




sedgunsiiihuasuanainely defunuanisiieusesyuulasainglniii w.e. 2558

1.2) wnauainsuseidiy
lummagauuiazasBunesiwesfomeniglidissuunely
vanlaiAu 0.1 3undl

(2) Routine Test

191989 7UnaUITNTNAGDULALINANNSUSE UYWAY Design
Test wausvandnuarunsiluni1snaaavas lnensal Overfrequency

NPEaU 1 ATY way Underfrequency nagau 1 A5

4.3.6 n1snAgauN1sUaINuaEnIzladLaung

(1) Design Test

1.1) JUnUITNSNAdaU

19191989 7UMDUITNTNAGDUAINNINIFIU IEC 62116-2008

1.2) negin1suseLiu
lunisnnasuusazA3Idulosinesazionyndnglnidnssuy
Aglunanlidiiu 2 3w

(2) Routine Test

2.1) TURBUITNITNAFDU
NAAUANITNITIUTD 6.1 VBIUINTFIU IEC 62116-2008 Wil
NeaaulRNIZEaUlINSeaaURr 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 waglssiuitou
TidunosiwasiAiuinnin 90% T09YUTIFURAR
- Condition B #u18f98uI0300I919IUIENI9 50% - 66% U8d Maximum Output

Power waghsanuntdouliduliosinesian 50% voaausswiufing £ 10%
- Condition C #M18f98UNDSABSTINUIEAIN 25% - 33% V89 Maximum Output
Power waghsanuntouliduliosinesiatoenin 10% Ue9Ri1usmuing

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

Power Uag Reactive Power 191831n8u103tme3gn AC Loads luiasnaaeuganiu

nasulURamun Aetiune Real Power way Reactive Power Mlunaluds AC Power
Source FdiAnlugug

7 58

st uasrala




sedgunsiiihuasuanainely defunuanisiieusesyuulasainglniii w.e. 2558

2.2) nauginnsuseii
lunisnegeunrazasidunasiinesaziemaadigliidissuy
aelunaliiiu 2 Jund

4.3.7 MI3nagdaunIsaNdanadlWHInauAY
Junsvaaeudszian Design Test lnglvidadsduneuidsnismadounuunsgiu IEEE

1547.1-2005 98 5.10 d@rusnaanni1suseiiulneadewute 3.2.4 Tuteamruaatuil
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SULUUNSLYaUA VRN AR LWHIUTELAN GROUND-MOUNTED PV
AMSUNLIBIUIIVNITUALENNTAINIANITNYAT

I WINUIZUU 12 %38 24 kv d1891n1AUD9 NNU.



sUnuumMaSounevewnEa i WWLsEAN GROUND—MOUNTED PV
AT UL BOUTIFMTUASAVNITAMAMIIAEAT NSLISUL 12 Y30 24 kv TweMIAve AV
nsd@l# 1(n) - Adanndededafiu 250 kwp uAluAu 1 Mwp (L) LBS waT cB MULIIRY)

12 139 24 kV
Iﬂuuuﬂutmemmz PV EXPORT METER ivmiu _
» .
msfadla MEA REVENUE METER Iviflulumu
o DROP FUSE CUTOUT
sudov/dseamafifieaves L
5 VT
RAS EXP| PV EXPORT METER
dufl anlu idusfuResey cT
duidouneiduniufeyeu DROP FUSE OV&UV STEP 1
) ) ﬂ RELAY | ALARM/CONTROL
cuTouT
)(VT POWER
3¢ pq | QUALITY
CT METER
| - - T |
=77 J A 1
ocD TRANSFORMER I i-OCD-i I
PART I tr !
p | - |
| Ao |
@ TRANSFORMER ol | w H TRANSFORMER |
= Dyn1 ol I = \7/ Dynl I
F— =% [ L | —r— * |
I0CDI n | I10CDI [
t——d Lt ___ _
PR F
MDP - - | MDP |
e
b | r—- S —
| —— — —— A —— |
| r=———1 | | e | i
CB o les | | lee | o 1o
(a.c.) | I (a.c) 1 | | | (a.c) 1 | | I (a.c) 1 |
| | -1 | -4 | A |
I N [ [
3—PHASE | 13-PHASE! | | 13-PHASE! | | I3-PHASE! |
INVERTER | |INVERTER | | | IINVERTER| | | IINVERTER | |
| e o o | L___:___ | e o o | L___:___ | o o o | ___:___ |
Ior———=1 | Ior———=1 | | r——= |
0CD I 1ocD 1 I locD ! i I 1ocD 1
(d.c.) i | (d.c.) | i i | (d.c.) | i i | (d.c.) | i
-1 - - -
F__l__'l** | F————aqxx | | F———axx | | F———axx |
| GFel | R | leFe | eFa
I (dc) i | I (de)1 | | I (de)1 | | I (de) 1 |
L | - | | L—— "1 | | L1 |
[ Lo____ R Lo____ I Lo———_ [
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