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Capacity Zoning Tidmin (MW) (593 VSPP udlizay SPPﬁ
Famin Grid capaclty
(MW) .4, 2561
IR} 2,846,20
[Aywslnms 657.40
uumyd 366.79
ERtt 3,870.39
Capacity Zoning s1eamilfhumaa (MW) (393 VSPP ustlalsau SPP)
aoniifiunis (nviu) | annilfums (i) Grid capaclty (MW) W.4, 2561
. nguvwe [damsunins| wun@ | s
BAT unnsll 334.66 0.00 0.00 334.66
BOT Jurenenides 272.00 0.00 0.00 272.00
BPT VNN 59.97 203,19 0.00 263.16
arT unnzd 220.00 0.00 0.00 220.00
WT udaimiue 0.00 0.00 40.00 40.00
KRT Aaasdadn 130.65 ~ |0.00 14296  |273.60
LPT ani 30695  [0.00 0.00 306.95
NJT . |vwuessen 281.47 12.00 0.00 293.47
NKT vssuRsile 163.40 0.00 23,50 186.90
ONT dauyy 15247 0.00 0.00 15247
RDT Samitun 150.40  |0.00 0.00 150.40
ST Instiay 58.76 0.00 16033 {219.09
SKT wszuasli 55.92 218.96 0.00 274.88
SRS vissuAsle 2193 94.55 0.00 116.47
STT sugdld 24253 [0.00 0.00 242.53
TPT wmnind 23.12 128.71 0.00 151.83
T ouy3ld 247.98  [0.00 0.00 247.98
VOT anewdm 12400  |0.00 0.00 124,00
Lty 2,846.20 |657.40 366,79 |3,870.39
dneau 74% 17% 9% 100%
nngug
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TR capacity (MVAJ TR Grid Capacity (MW)] Feeder | Feeder Grid Capacity (MW)
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SB417 8 4

SB2 60 12 SB421 8 4
SB422 8 4

SB423 8 4

SB424 8 4

SB425 8 4

SBA26 8 4

SB427 8 4

15{uuny3 |nsiley Lrsiioe SITL 60 2.05 Sla11 2.05 4
Sid12 2.05 3

1413 2.05 4

Sia14 2.05 4

1415 2.05 4

SIa16 2.05 4

1417 2.05 4

SIT2 60 2.71 Sia21 2.71 4
SI422 271 4

1423 2.71 4

Sia24 2.1 4

S1425 0 0

51426 2.71 a4

si427 271 4
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sedrsasinentw (Grid Capacity) aaidoulosszuulnit (Feeden) Saninaymsusinis 19-W.A.-60
dvulasentsnanliinannasuLaeinduuuRnsuuiuRy dwmiumiisaununisuazaunsalnnansinens (szezi 2)
TR capacity (MVAYTR Grid Capacity (MW)] Feeder | Feeder Grid Capacity (Mw)
Ja’ﬁ fu fawn faaniigune faanifiwdinden TR 2561 2561 2561
» MW e
Uaymsdinns - Junand wabdn BJ1 60 9.70 BJa11 5.70 4
BJa12 8 4
BJa13 8 4
BJ414 8 4
BJ415 8 4
BJa16 8 4
BJ417 8 a
BJ2 60 8.50 BJa21 8 a4
BJa22 6.02 4
BJ423 7.00 q
Bla2a 8 4
BJa25 7.48 4
BI426 8 4
BJa27 8 4
2aumsuninis Junawd unslaas BN1 60 932 BN411 5.44 4
BNG12 8 4q
BN413 7.88 4
BNA14 8 aq
BNA15 8 4
BN416 8 4
BNG17 8 q
BN2 60 10.94 BNa21 7.00 4
BNA22 8 4
BN423 7.94 4
BN424 8 4
BN425 8 4
BN426 8 4
BN427 8 4
BN3 60 11.73 BN431 8 4
BN432 8 4
BN433 7.73 4q
BN434 8 4
BN43S5 8 q
BN436 8 4
BNA3T7 8 4
slaynsusims  Juiend UNNE BPT1 60 11 BP411 8 4
BP412 8 4
BPa13 8 4
BPA14 8 4
BP415 8 4
BPa16 7 4
BPA17 8 4
BPT2 60 12 BPa21 8 4
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TR capacity (MVA} TR Grid Capacity (MW)] Feeder Feeder Grid Capacity (MW)

gy [awin aonilfune Fﬁmmw%ﬁaﬂ TR 2561 2561 2561

MW TMIUTWE

BP422
BP423
BP424

BP425

o ©o 0 o

BP426
BP427 8

dlayvsunns fuiemd ANy BTRI 60 7.27 BTR411 6.27
BTRA12 .27
BTR413 7.21
BTR414 .27
BTR415 7.27
BTR416 5

BTR417 7.21

BTR2 60 9 BTR421 8
BTR422
BTR423
BTR424
BTR425
BTR426
BTR427

1%z

lauwsusins Jurawd Fﬂaﬁa ko1 60 12 <0411
KO412
KO413
K414
KO415
K416
K417

o joow o 0 o o0 0 o L1 o o o o

KO2 60 10.4 KO421

o
N

KO422
KO423
KO424
KO425
KO426

KOd427

KO3 60 10 KO431
KO432

KO433

KO434
KO435
KO436

KO437

O\

ayvisUsing Junand pagsay KRIL 60 11.85 KRI411
KRi412
KRI413

4
4
q
4
4
4
4
4
4
a
q
3
4
4
4
[
4
4
3
4
I
4
4
4
4
4
4
I3
3
4
a
4
4
4
4
3
4
4
4
4
4
4
4
q
q

w o © o o o o o o | o o0 oo o

KRI414
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TR capacity (MVA

TR Grid Capacity (MW)

Feeder

2561

2561

Feeder Grid Capacity (MW)

2561

MW

FIUIUSW

KRI415
KRI416
KRI417

7.85

aq

KRi2

60

12

KRI421
KRI422
KRi423
KRid24

KRI425

“fKRI426

KRI427

8
8
8
8
8
8
8
8
8
8

KRI3

60

12

KRI431
KRI432
KRI433
KRI434
KRI435
KRI436
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8
8
8
8
8
8
8
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=
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RTR1
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11.75

RTR411
RTR412
RTR413
RTR414
RTR415
RTR416
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RTR2
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RTR421
RTR422
RTR423
RTR424
RTR425
RTR426
RTR427

8
8
8
8
7.75
8
8
8
8

8
8

00

aymsdsing

=t
UNNEA
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SRH1
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10.73

SRH411
SRH412
SRH413
SRH414
SRH415
SRH416
SRH417

8
8
8

773

SRH2
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11.00
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SRH427

8
7
8
8
7
8
8
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8
8
8
8
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4
4
4
4
q
q
a
a
4
a
4
4
a
a
4
4
q
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4
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4
q
4
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4
[
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anilwinden

TR

TR capacity (MVA

TR Grid Capacity (MW)
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Feeder

Feeder Grid Capacity (MW)

2561

Mw

FIWIUTY

50413
SO414
50415
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60
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TBN417
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60
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TR capacity (MVA

TR Grid Capacity (MW)

Feeder

2561

2561

Feeder Grid Capacity (MW)

2561

MW

WU

BC16
BC17

a

BC2

40
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BC22
BC23
BC24
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22faywmsdnnts |dnlss

W

PJ1
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PJ411
PJ412
Pi413
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PJ415
PJ416
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PJ2
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PJ421
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40
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TK411
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TR capacity (MVA} TR Grid Capacity (MW)} Feeder Feeder Grid Capacity (MW)
aenu [Samin annilsumng Famfﬂ,wﬁwéaa TR 2561 2561 2561
MW TUIUTE

BPA415 8 4

BPA416 8 4

BPA417 8 q

BPA2 60 4 BPA421 0 0
BPAG22 4 4

BPA423 4 q

BPA424 4 4q

BPA425 4 4

BPAG26 4 4

BPA427 4 4

27fesmsdsins wnind  Junenss BS1 60 591 BS411 591 4
BS412 591 4

BS413 2 3

BS414 591 4

BS415 591 q

BS416 591 4

BS417 591 4

BS2 60 12 BS421 8 4
BS422 8 q

BS423 8 4

BS424 8 q

BS425 8 q

BS426 8 4

BS427 8 4

28lamsunins Jowndnd fudledlwl MG1 60 4.67 MGA11 4.67 4
MG412 4.67 q

MG413 4.67 4

MGA14 0.8 3

MGA15 4.67 4

MGA16 4.67 4

jmcarr 4.67 a4

MG2 60 10.92 8 4
MG422 6.92 [

IMG423 8 q

MGA24 8 4

JMmGazs 8 4

MGA26 8 q

MG427 8 a

29Fagwsﬂﬁms me%‘mé Juwsnwn PR1 60 12 PRA11 8 4
PRG12 8 4

PRA413 8 4

PR414 8 4

PRA15 8 a4

PRA16 8 q

PR417 8 a4
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4. Fanmuanald

wielaunwlnihdnsudldlniialdeglunausiiasgriuvesmslihuasmads
mendndfidoudouds Snislddwansznumsituanulasndenazaulioieliuos
suvlasstnglii dueldudnsynselidnsdududaliwiismedn uaaliiwuiainun

A a d Qo A L a { g J a 4
gl Aduvuueseadudalwi wazduszneufanisliihsmedu agdesdniunisli
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4.1.1 nslWdhuasvatnefnwnansenuresmsidousessuulassg s
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uNUUVselasINsTeIMsWiuATa9i Y fadl
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(2) auamusseulii fuelduinisfivesygneudeiatasdiialiiia
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UATNADN
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n. SEAULTes 115 Alalaad Wild 1C 31.5 Alawsuuus
U, JLHULTIRY 69 Alalaad ild 1IC 40 Alaweuuus
A. syeunssy 24 Alaliad RlY 1IC 8 Alaweuuwyds
A syeuuse 12 Alalad Wild 1IC 16 Alaleuuys

wazdmiudifeudatussuudaud 69 Alalaad duly szdadhisrenszua
donniudoras 25 veanssuadnsasgegafiyadendeiiinanszuulaseglnihnounis
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miimsdoudelassrgluihazdasldvinlnaadymnisiiauiil
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& = ¥ @ W
Juldmuszdeuteteruveamsluiuasmais
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(1) wsaslwdlaliAu 24 Alalan
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nsiiihsendawislsemalnglidulumudesmuavesmsiwidondaiisUsemelne

By | o . ! o [
4.2.2 wnifewlasedesiioln (instrument transformer) #ildAuszUUIIATIAlNHN
k4 ot i s a d‘
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mstfeuseszuulassdglnivesfuelduinisdiussuuresnmsiwihuasmads
v v 16 4 { o N o § i< 1
szpasidnuazlisnirguuuuiiiivue @uuu 2) lnensiruegliuunisidendeiutueu

Tuduegivauanasnisinglwve s idyardunisiamazdssiannisdrgladenn sl
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[V

vl fruelduime/fidonste neadilasmeliihvssmuedunuuulaseelnih
o4 nvu. Tag Ay, veanudninseya aliidenselassiglnih malasshevesdueld
Uima/idonsonsznusienusiuas anudedeldusssuuliih uazanuvasadtlunis
UfjdRauves niu.

4.3.1 mslihuasranasdssannsanssiiuaausisigunsalainddnnouluvnse
Uaatfiomulasadsludiunsujifnuiigsdnwssuuliihaisddnnouiiasdesaunsa
doannnaldlusumnisUandag

432  madeusesvuulasaiglnihvesndalwdndriussuurasmslviiuas
NaefiTEAuLTIsU 69 wse 115 Alaliad azfewumiioutasininfill connection diagram
fudidaiuszuuresnsiiuasratadunuy WYE (grounded) auimuualilugsiuy 2

433  Fuolduimssieseensuunazidenidgunsalirglnlviansanunssua
dn299589em (maximum short circuit rating) ¢4l
(1) ssuunelnlussduuseiu 115 Alalaaa Tldlisnat 31.5 Aladeuwds 1

i

@) szuvielnluseduusssu 69 Alalaad 1ldldsdnin 40 Alaweuwus 1
N

3) szuuselvlusysuuseiu 24 Alaliad Wldlisindr 8 Alawenuus 1
U
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(@) szuvanelwWluszsunsesu 12 Alalad
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n. Uaniuln9asandng Talslieannit 16 Alakeuwds 1 3ud

a

3. luiusnsasanane  Taldlianndn 20 Alawauwus 1 3u9

4.3.4 guelduinsazdedhidwlnilidigssuulasaigliveanisiuiunsvais
’Luﬁumwnuwaqmﬂw%ummmamumaﬂugsua‘ifwsmsumimlmwaﬂgumm Kuald
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vzl lussuvrasmsinihuaswans

4.35 n3 synchronization 19i1# generator breaker %389 interconnection
circuit breaker suinsinfiuasvarasiureu

= v a o { ' [T . . .

4.3.6 qﬂﬂazﬁmg«lw&%sma%mmL%ma LU incoming  circuit  breaker,
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4.4.2  fuoliusnmsasfesinddiadlimnganiunistesiussuulwihvesmuies
& Y 2 ! ' a
Fuegdhivguuuunmaensossuulaseigluih sudaiuy 2

143 Taglunsiuiihunasuanasil automatic  reclosing  fissuvuansdiaz
wuuaﬁaﬂaummﬂﬁaﬁy’uﬁmﬂ%ﬁmiwﬁm wilaiainddnneusnludfvasnuazdosian
nsaelweendeudl automatic reclosing vasn1stnHuAIHaasYINY ms”l,w%uﬂsmma
avlusummﬁzjaumﬂmaamamaaﬂnsmaama%usmaLuaqmﬂmﬁ reclosing

4.4.4 dafinangnishgliuuunendass (slanding) fussuuvesduelduinig
4 \ Y [YPN v A : o o
wsoszuuluihvasnisluihuasatsuidiu Juelduinsasdesdissuudesiunaunse
aadunazUanias interconnection circuit breaker avglu 0.1 Junil saiussuundn
Inihssanduneiveslilulunuteulaludauuu 8

445 guaalwihmdeuloduszuy 69 wie 115 Alalwad awdesdaliiiisyuy
Yoartulaeldn1sdearsuuy fiber optic dmsuszuu Direct Transfer Trip (DTT) s
Tsalwihesindnlnilrfunisiuiiuasmans AULIATEIUVBINITINHILATUA
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4.5 M3AUANAMAININAN

Fuelduinsazdeteanuuuuasindeszuuniuaunsdigliainiedesiialnih
4 o ) Pz ] v - o &
iesnunseaunmuamlind a gaideuse Iidulunuieuludsi

4.5.1 MIATUANTEAULIIRY WazA1dtUsznauinds (Power Factor)

v Y A v 9 YR B o - ¥ o
(1) frueldudnisesnivausziuussiufideanasesinialiih liaenndes
AusnpsguszeuLsugaauazagavean1siiiuasuais luudagnsdl deil
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nsdifuelduinislddrglnidsyuy

v . AzUnk ANy
FLAULLINAU ; . . \ ) "4
AEIEN AIAER AENERN AANEH
115 Alalad 117.6 106.4 123.0 96.0
69 flalian 70.4 63.6 72.5 57.3
24 Alalan 23.6 21.8 24 21.6
12 Alalian 11.8 10.9 12.0 10.8
400 Taan 410 371 416 362
230 Taas 237 214 240 209
mmgmizé’uLmﬁuqaqmaxﬁﬁqm‘ua\amﬂW‘WmﬂwaN
nsdlfuelduinisdelnidhssuy
. . ANzUNR ANy
FEAULTIAU , — ; —7
ﬂ’]@%}ﬂ mmqm Fﬂ@\‘lﬁjﬂ ﬂ’]@ﬂ?jﬂ
115 Alalan 118.0 113.0 123.0 113.0
69 flalian 71.0 67.0 725 67.0
24 Alalad 23.6 21.8 24 21.6
12 Alalad 11.8 10.9 12.0 10.8
400 Than 410 371 416 362
230 Than 237 214 240 209
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(2) nsmauAuAsaUsERaUidY (Power Factor) Msinihuasalsweanu
avsligBoudausudiusznouddwesaiesidaluih Whiulumuiimsivihuasans
fvue ilensmusLasinwnuamussduliiilussuulaseiglaih wailendussney
fdafinmslwihuasuansruneradsundasidauanudiiuvessuulassielnditlus
GEA PN To

- psdaleSesndlalwieiia  Rotating Machine  fiasaunsauiuasi
Usznaunndaluaiesening 0.85 Wut 89 0.85 aumas

- nsdhpFessudaluiheia Inverter Base desanunsauuadlszney
Sdduraesening 095 thwth 8 0.95 muvds winieudefuszuulasadielniihfisedu
WS 2307400 Thad visessning 0.9 thwdh fis 0.9 munds mndeusefuszuulaseie
I fissauussty 12 Alalaad duld

4.5.2 m3quauaAluil

mslifhdendauwissnalnasdugeuquanuivesszuulasadelnh
Ifdlunnst 500.5 soudeiund frnlrifhauadninnezdesmuguinsestdaluitils
synchronize fuszuulasshelwihegnaeaan TunsdifamginUnd frarwdvesszuull
oglurag 47.00 - 52,00 sousioIw sotlondu 0.1 Jwit fudslviiheuadnunasdes
ponuuulilan drcuit  breaker  figaudaudedissruusalutafideusefuszuulaseie
idviudl dwisudanlwihnednasdesfofinuiinsiiihinendauwiesanelnedmun

7 dwsulsslfhwdumguidsulssandinuatuasndsnulaseiing vin
anudlussuuiidfiundt 51.00 seuseduidt Tsslwihagsiessuannisndnmdsiniiaieas

P
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Tudn¥esas 40 YeIAINAINE A VaUSY AaANURNRLTY 1 Soudaiui
4.5.3 n1sAUANKIIAUNTEINGY (Voltage Fluctuation)
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wsssunszifiouvesnshiliuasra samanesguanady 4 anstiiuasvalsdnsds
Tngagdosufiinudunounaziioulalunsnsvaeununiwlniivesmisiwiuaivas @
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4.5.4 n1sauaNa1sueiin (Harmonics)
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WnsUssdiufidmualiludssnie Ade sudeu viedededula 9 Mnedesiunsmiuay
gfuednvoimslviiuasmais suianasgiuainady 4 Ansliiiuasveisdisd lag
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4.5.5 minauauuseaulilina (Voltage Unbalance)

¥ ‘4 i kel Il U v L v J 1 1 “ i o s
ieudeazdosniuguldliadinszualilinanyndesuiunii@adifinaiu
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WnsUszdunAmualilulssnia mds szdeu vietedsdule 9 Mferdesiunismiuas
wsssilalldnavesnislwihuaswans savinasgiuainaau q inshitiuamaisdnsds Tay
azdeURnuduneuazfoulslunsamseuguamlniivesnsinduasmais @auuy
3)

4.5.6 nsAnaAIaLIanMnINindn

k4

iiolaninsansaaeuuazmuaussiugun Wil dedediuszansam §
JeuseUsuanseluilazferinmuasindaaiosianauninlii (Power Quality Meter) il
anau L ulunudorinunveamslaihuasads Gy 4) Funtagaideusovasy
\Jowsio

(1) QﬁamdaﬁﬁLﬂ%’lmﬁ’}l,ﬁmlw%wﬁ@%ma%ma%uazﬁwwﬁﬂé’mé‘m?mé’?@
sfuiundt 250 Aladed

@) fideuseiifintosuialuiinvdadu q waziluafndmanfaksraniuiu
i 1 wngded |

4.6 szuuaduAuszesing

4.6.1 Fommunviavesdoyaiifesduwndequdniunuisuulnii nsdiresles
U 69 %50 115 Alaliad '

(1) fr¥a o asudemelwihiumsindhunsats Ussnaudne
n. active power (LN ing)
9. reactive power (1ng113)
a. line to line voltage (Alalaad) 3 @1
4. ampere (auLU3) 3 Phase
3. power factor (pf)
a. frequency (183019)

(2) amuzveigUnIalfindeisns uay protection relay Ussnaueig
A. information messages 31N protection relay U overcurrent, earth
fault 1fudu
9. status 194gUnsalfinca19aT (circuit breaker wag disconnecting
switch)
f. status U84 ground disconnecting switch

4. status 849 protection relay (on/off)
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3. status ve4 alarm wasgUnsaifiAeatesfuszuuliihvesmsiviliuns
VeN

. main protection tripping alarm

4. control E;Uﬂ'mi interconnection circuit breaker

4. 3u 7 Anslaihuasvassidudeddlumsauguszuulutih

v o a ) ) \ @ A
4.6.2 Sorimunviavertayanidesdundsmudaiuauszuuliihinsdidenlssszuy
12 vise 24 Alalad

(1) fin a ge3udomelwihiumslafiuasuads Ussneushe
n. active power (nz3ng) 3 phase
9. reactive power (nzins) 3 phase -
A. line to line voltage (Alaliad) 3 f
3. ampere (WouwU$) 3 Phase
9. power factor (pf)
2. frequency (185m)

(2) anuzesgUnIalfindeins uaz protection relay Ussnausie
A. status %aaqﬂﬂmﬁ@f@@im\‘i% (Interconnection circuit breaker Wag
disconnecting switch)
9. status 984 ground disconnecting switch
f. status w84 protection relay
1. Bu 7 Anslitiunsvarsdududedddlumsaugquasuuli

4.6.3 dormuariavestoyaiifesiuanaudniugussuulni dssneude

Adannsarunudmiu Yan/du crcuit breaker uag protection  relay 9
duilu wazdu q dmslwihuasvaddinnudilulunmsauaussuulnih

[

msuansnadoyafiqudaiuaussuuliihfesnanwanssuunaniaimeiigud
auauszuulwi ity Faflduaasdeyausnduionnaainszuuasuiinmeve sgud
ruAussuUlng

o

4.6.4 Femsdetoya

gUnsalmunuszeglng (Remote Terminal Unit) fiosdsdayasndsszuuiu-ds
fayasveslna SCADAVEMS  wieszuuiu-defeyaizeslng SCADA/DMS sieszuu real-
time lnegunsaimunuszeyinadesdideyariufidlefinmsidsuulas (unsolicted  data)
vidodedayaiilefinig poll Tnsmuwesns poll deyalsifiu 2 Junitdmiudeya status uas
TaiAu 10 Funiidmsudeyan1¥n gunsalmuausseglnadesaninsadasedussuuiu-ds
%au“aszaﬂﬂa SCADA/EMS @781 protocol DNP3 subset level 2 170 3 (ﬁgﬂ over serial

pe}
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communication kag over IP communication) M%aixuu%u-da%'agaﬁwﬂna SCADA/DMS
fhe protocol DNP3 subset level 1 #38gan31 (over IP communication) Teyananindes
ansauansUUTTUURBNRiIne S sguimuaussuulwiuazmssudsteyadondulllng
Saluidvisinaweusadiussuuiu-dufeyaszugina SCADAVEMS vaeszuuiu-dedeya
[} 1 { ‘d 1 £
sseglna SCADA/DMS azsuiasaviedeansvesnisiniunsmailaggaideusdeidnssuues
aal 4' 1 3 ¥ @ % o A s Aﬂ' ’
Aslidrunsrassazisns@eusetulmduluaudesvuaineinussuudednsieenns
IHuAsTra

olls ssuumssudidayasaldsundadldanunalulad nisluiuasais
anuansuiuasugunsalldnuanumansas
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mslwiuama

4.7 szuumsinsafianis
4.7.1 nsaifualduinaenteslussuu 69 wie 115 Alaliad

v & a L = 1 d’ A = 1 % v
Qsaa‘im*uimﬁf\)mam‘naqmemmam31/1am’)iammaﬂumﬂw%ummamlm
AADANANPENNURY 3 SPUU (SaziBenmudauy 6) taun

(1) syuudoansiuasloudaiiuas wieugunsalszuudeaans
n. WeusegUnialmunuszezlnavesglduinisiuszuuiv-dedeya
szezlna SCADA/EMS
- | ¢ Y . i Ay v,
9. Wousagunsalssuudesiu (protection relay) @y lunsfliild line
. . o . < ¢ : ..
current differential relay %38 nsdin1su distance relay 7y POTT (Permissive
Overreach Transfer Trip) wag PUTT (Permissive Underreach Transfer Trip) Hudu anld
9 Ing mMmalnihuasiaweaudnslun1sRaTaALALINSE

v
LY ¥ - [

) nsdwsianense Andefifuolduinis S1uiu 1 vy Weldiadeiugud
AruANTzUU LN

(3) Angdoansuiinlszdi (fixed radio) videsmuiinislwiuamvaiaiiuauals
U 1 1e3es Taunsadasedoasiugudmunussuuliilinaaniia

[V
v

iail relduinmsdesdiiumsvetiningingdemsiunisiihuasuans Tne
nsiifuasvarszinaue amgnssunisianisnsgatedes Ranisnsied wasAans
Tnsauunasused (navie.) Wileveeygmnssmanevesguelduins Tnefuelduiniadu
f3uRngeulunisirszameuumusetlumsldanudiiu nave. Taonss
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4.7.2 asddueldudniatealesluszuy 12 vise 24 Alalaad uaziidaniswan
AnAsTaanAy 1 wnedndduly

v YRS v o | A a 1w 1%
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MADALIANBENIUBE 3 TEUU (S18a8DunmUAILUY 7) loun
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(1) ssuvdeasivangleninhuas wieugunsalssuudes Wenme
aunsalmuausseglnavesiliuinisfiussuuiu-dedeyaszezlng SCADA/DMS

Y 4 a & dw [YPN ° A qua 1w
(2) Insdnvianenss fasengualduinis S1uau 1 lwanane tielddnseriu
AudnuANszUUnih

a A a o A . {
(3) AngdeansulaUszdi (fixed radio) visemuiinsiwiuasvalnmeaunls
° < < a 14 o ¢ Y
Frunu 1 1n3es Tannsafadedeaisiugudauauszuulniilinasniim

v o
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viail fuelduinisdosduiiunisvesiuineingdoansiumsiviihuasvas Tae
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Inspnneuuisnd (nane.) dWevesyanamstintevesueliuing Ineduslduinady
f3uiinveulumsdszameuunuseiflunisldmnudiu nane. lnamse

4.7.3 nadigualduinisienlesluseuunsean vise szuu 12 wia 24 Alalaad
fifdsnsudadaasdneidissuu Tdiu 1 wnedng
Y [YPN Y w d A a oA = a 1w
gualdusmszdodanieiesiiefadedoarsiiausnfndedunisinduag
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vanldpaoanategedes 1 svuu laun Insdwianense Aadangaelduing St
wumng Weldfndeiunisluihuamans

4.8 n1sUAIaINITHAAUSaVEaszUUINRN

fideudeiiasifiumidinisudavioversssuulnihvesfidesioainduitldsu
ougneliidoudetussuulasadgluiiugs szdaddsuanuiureuannsinihuasmes
fou lngdsmeandesununafusidimandaviovesssuulwihvesidouselinisivi
upsvrasRIsanfeuasEdLiung 3 Wey

4.9 szuunanlnitUssanduiesines

A a 1Y [N a v a ¢ ¢ - @
nsdifszuundnluirvesuelduinsiinisldnuduneimeidssianiteusony
| . ° v A @ PN
TAs998 (Grid-connected  Inverter) vuthiudasusssiuliinnnuaawaduaseniind vie
nuvasiglihnszsuansedue Wunssiuliinssuaaduiiodigssuulasangli
funeimesmarifecdinuantfuaziunmsvageunanasinfimualily “demmundmiu
a I3 & a - @ T = a o2
suneswesildluszuundaliiussinniensdedulassing” (SeasiBunnuduuy 8) 399z
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5. dammuadwsuduaaldiisedn

5.1 Ynamadnieasfualduinisidredrssuulassirglui

dualduinisezdeadeuleduszuy 69 vieo 115 Alalad laeivdninaueiuiunn
mdslwifaunsadiedissuulaseheliih fadl

5.1.1 nstiissuu 69 flalhad masliihdredszuuanesesiidalniivesy
A 1 35 AC\ 5 i Ly U Y a’ 1
Weandenamuanaagsluatedufetudaddiiiu 90 Wnsindrelsas

5.1.2 Asdiszuu 115 Alalad maslnihanadissuvainesasindialndives
A 1 5 'Q :j 1 al U v 1= [ 1
WWousavnuanfaasluagdufetudodliiiu 180 wneindneieas

eXe
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P

gj ¥ Ty o @ A LAl } 4 1 £ £Y
vetlUSinauidalwiiieygalddadissuulasagliiauiissyddududies

3

¥ o 1 :}’ Ty o w v a 1 1

Farmualunmsiusiti Winamdsiwihwiadinmsinihuasvaseygralidiedissuy
Tasshglnihluudazqaidionss 2993 e19indtAafssytedy lagmsiwihuamaisas
Farsanmuanungay leemidnnudasady aunw Yssdvsnm anudeieldues

suvlasselnin taznauselevidediusiudundn

5.2 nawsssgunsaldmiussuuniuausseylng

[

%) v oA %) | a o a 4
5.2.1 fueliuimsasdoadenladlussuu 69 vide 115 Alalian aiiunseall

(1) fuelduinsdonduddam senuuuuasindegunsalmuauszerina
(Remote Terminal Unit) wiauisszuudemaitelflumsidiendogunsalmunuszerlnaves
fueldusmatussuuiu-defoyasseging SCADAEMS sumeasiBeaiiimuslufuuy 5
uardsuuy 6 TavmedeumadeutonismuaugUnsalmuauszeglnafussuuiu-dedoya
szulng SCADAEMS Tneduelduimadudfufingaualddeiifntu

(2) circuit breaker figauiausie s9UVs crcuit breaker uargunsaldinnig
= G = Y e | da © ~ v o 1
WeudefinerdosTunalisudefinadsluailvi asdesamnsoniuauldlagsyuuiu-ds
Joyasveglna SCADAVEMS taglunnizund mslwiuamvalsasaiugugunsaldsnan lag
msUssanuanulududmihivesfitendeldnann 24 4alae wagnailnnsliihuasnalsaiu
avslumsmunuaunsalfanaildlegssuuiu-deloyaszezlng SCADA/EMS

5.2.2 VT, CT ua transducer guelduinisseddd VT. uag CT. vessanil ilaseedy
sruumuauszeglng lae VT, way CT. fosnasgiusnaifismsidlowaaliiuiesazuan
auaudari (£0.5%)  Alddmiussuu protection dmiudeyanude 4.6.1 (2) uasil
wesguasitsnsfiananlifudosaruanavgudgean  (£0.3%)  filddmiuszu
metering dwiudeyanude 4.6.1 (1) uagmasialiihdwivdeyanude 4.2
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523 msgua tigednwgunsal  fideusieadesgualigunsalaiuguszesina
(Remote Terminal Unit) w3euldauldnasniian mnasianuigunsalmuausseslng
fsndrufndadesidoudesesdiiunsudleliudaiass amnsaldnuliiduung aelu 7
Fu Tnsgninsiigunsaimuauszezlng (Remote Terminal Unit) egszndnanisudly as
utituasuans veanunslunisdmuaugunsaidelal a gaidleude ldnaon 24 dalus
wagmnfideudedliannsodufumsudlalildonldnelu 7 Su viednaglisuiiums
1a 9 durniuiinsawuignsalauanssedlnavesidonsiodngn  mslwihuaswatsve
anudvsvaansidlendesenanszuulasstgliiih
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6. darmuadmiudndaluitvuinininn

6.1 Vuamasiniheasdualduinisndrediszuulaseingluiy
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6.1.1 F2UU 2307400 17ad

(1) fuanliinanusadeuseruszuulaseglwihuuuaideald windiid
nAndndclhiu 5 Alatad lunsdiguanliidoinindendeindosindalwiuuumeaiion
nanggafuszutlasedgluiin axdesnszaredidslnihndedssuulaseelwiluuday
whellashiaue Tnasaslitinnuuandswesdwdnfadalundasmageanliviiu 5 Aland

@ Usinaddwdaiadisuvonaiestudalii (rheduilaing) voe
dowsonne Mdeussluniioutadmmhegnideniu fediiiiuindifinfesas 15 vesiiin
mfeutass e nbeiduilabaduesuud) mnguelivinsinfendoudeindosiuia
illuuTnadingn szdedufinsandeusefuszuulasselnih a seduuseiy 12 Ala
Thadduly '

6.1.2 S3UU 12 nag 24 Alalaad
(1) szuvaing 12 Alaliad laiiu 4 wneded / 2993

(2) szuudviung 24 Alaliad iy 8 wnying / 1999
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6.1.3 S3UU 69 wag 115 Alalaad
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Weudevmuaifasiluaedusoaiugedliiiu 90 wnsinddensas
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Weusevinuaiifadslumedafeaiusediiiu 180 wnyindde1sas
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=~ o =f ) o =Y d 8/
farsanaumsmsngay lneddfwiulasads aunw Ussdvdamw anueielsves
syuulassinelnin wasnauselevidediusiuidundn

6.2 mMawsanaunsaldususzuualruaussezina
9 9

¢

¥ Y a A By o @ o - g;
6.2.1 nadiguelduinmadenloslussuy 12 vve 24 Alaliad HMAsMsHARRAR
A 1 wnziedduld w3e 69 wie 115 Alalad allunisdadl

(1) fueldusmadendufdam senuuunasinssgunsalauaussesing
(Remote Terminal Unit) wiesstsszuudemaiiteldlunsideusogunsninunuszerinanes
fuelduinisiussuuiu-dedeyaszesina SCADAEMS (nsdlienlosiissuu 69 w3e 115 fla
Tad) puseasidenditvueluduuy 5 uasduuu 6 viessuuiu-dfeyaszetlna
SCADA/DMS (nsdlideslasiiszuu 12 wide 24 AlahadmuneaziBoniiimunludauuy 5
uardsuuy 7 mimedeumsdeusenisauaugUnsaimuausseslnafuszuuiu-dedoya
szezlna SCADAEMS Tnedueldusmafiugiufinsoudlddeiiiniu

(2) circuit breaker A9ALlaNse TN circuit breaker Uargunsalinnis
i = v o 4 i da @ P v v
Wousafiigadestumsiendenfnssluaoilnin azdesanunsanuaulalagssuuiv-ds
foyaszezlng SCADAVEMS Taglunnsuniinisiniuasvaisasaiuqugunsaising 1l lay
myUszarunlufadmihiivesdidenseldnasn 24 4alus wasviaiimslihuasvaisaanu
avdlunsmuauaUnsaifinanldlasssuuiu-difeyasseglng SCADA/EMS

(3) Magua Yisednwgunsal filousinassesgualifaunsalmunuszerlna
(Remote Terminal Unit) w3euldauldmasaiial wnasianuitgunsalmuausseslng
Fnaruindadesfidendedesiniunmsudlalindnass ansaldauldfuund amelu 7
Fu Tneszwiniigunsainuauszeslna (Remote Terminal Unit) egsswinanisudily ms
iuasvans seanunslumadiaiuaugunsaldngli a yaudaude ldnasn 24 Falus
wagvnfifeudedsliannsoduiumaudlelildonldniely 7 $u viadnnglidndums
Ta 9 Furniuiinsawuiigunsalmuauszeglnavesifousiodisn  mshwiluasnanave
anuavisuannsidendesonanszuulaseig i

6.2.2 VT, CT uae transducer gualduinisdestugenlild VT. uag CT. vosannil
desesfuszuumuguszesing lae VT, uag CT. fosunnsgiumnuiiissnsailawanlsiiu
Yovazuanauguigeii (£0.5%) flddmiuszun protection dmudeyanude 4.6.1 (2)
warde 4.62 (20 wasesguanuiiswsdienaialiiudesazuinaugudyedann
(£0.3%) Alddm¥uszuy metering dmiudeyaniado 4.6.1 (1) uazde 4.6.2 (1) uavanns
Falwi dmiudeyaniude 4.2
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7. danmuadmsudldninduvuiueiasintali

7.1 Raulvmsidusuuaiasiudalvdin
7.1.1 nsandesladluszuu 230/400 Taad

(1) Usnaidwdedasimuvonaiasduialiin (mbheduilaiad) ve
Weudennae eangldlwihilidusuuetossudalii gudslihvuadnunn wiedug
Adeuseluniioutasdmiegnifendu dedliiiudadfniosas 15 vesfifandoutas
Jwnhe (mhaduflaliad-ueuuls)

a a d o A o 1 = o a
2) Falwihmdusuuedastiialiih aseugeliideudeiniasiuilaluin
Ly 1 b 2 o Y o W a A A’j | o Py o A 1
fuszuulasstnglniile wievhliviinaidwdaiedsanvenaiosinialwihideusde
Tunffoutasdmregnifeatuiuiosas 15 vesfidandowvasdimiieg mngldludaau
gurasestdalirldfadegunsalarupuilliAnnsdnglnlnadeudigssuulaseing
i isdlgunsalisnandesiunmsisdeuninnslniuATia e

{ 3,-’ ' a d’( | a B [J a
7.1.2 nsdhideulosluszuudas 12 Alaladtuly gldlwihndusuniasesiuie
TWihazdesdnsigunsainiuauiiliAansielilvadeudigssuulasaiglin visilgunsal
AanaIfeeiuNNInTINEaUINNTIuATIaIUaY

7.2 mawsenaunIaldmivszuuatuausseslng

[

- 7.2.1 nsdifualduinmsenlesuszuy 69 vi3e 115 Alaliad anllunsdai

(1) fueldusnmadendudinm senuuuuasiadsgunsalnuauszeslng
(Remote Terminal Unit) wiesrisszuudemaiilelflunsidendegunsalnunuszerlnages
fuelduimafussuuiu-defoyassesing SCADAEMS musigaziBasiiimusludauuy 5
uazdiuuy 6 MumadeumadeustonsniuaugUnsalmunuszetlnaiusruuiu-dedoya
szuzlna SCADA/EMS Tnedualduinmaugfufiavoudilddneiiiniu

. . { = ) & . . v
(2) circuit breaker 3aI¥@NsD 33U circuit breaker LLaxgﬂﬂsaimms
A | A oA L2 @ - | da & =) 1Y @ 1
Woudafiigadesiunsitendenfaadduandlniy agdesanunsaniuaulilagssuuiu-ds
Toyassezlna SCADAVEMS laglunnisundinisiiihuasvaisasaiuaugunsalidandtd lag
m3Uszauanludadminfivesfilouseldnaon 24 alus uasiainsluiuasmaisany
anslumsmuauaunsaldanaldlaessuuiu-defeyaszeslng SCADAVEMS

. . 5w o ' 4 . P v = '
(3) circuit breaker gUnsalANN1TIRBNABNIDYUATAIVIIAEIVOINUNITLTDUAD
Y . va ') | v
LHBIFIUITO monitor lﬂmstu-awagaszaﬂﬂa SCADA/EMS
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v Y a A =% € a [ = = 5
7.2.2 nsdifeelduimadenleduszuu 12 ve 24 Alalad wazidaimndning
s7utAU 1 wingded July

1) Fueldusmsseaduddamn senwuunasziindsgunsnimunusseying
. . P & ' § A '
(Remote Terminal Unit) wiauvsszuvdeans wisldlunisifieusegunsalmiuausseslng

v ¥ A o g [ A o Ql
mamma‘bﬁ‘uam3ﬂU3zUU5U-awagaswﬂﬂa SCADA/DMS musngagidenfimunualudauuy .

5 uagduy 7 siimageunsilensegunsalniugusseslinadussuuiu-dedeyasseslng
SCADA/DMS Tnedaaldusnsidudsuinveuaildinaniiedu

(2)  dircuit breaker iqaidousioniogunsaliansieusessioaninga
munulilagszuuiu-dedeyasseglna SCADA/DMS Taglunnigund nslwihuasvalsas
pupugunsaifananlaemsUszaunulududmihivesdideudeldnaen 24 §alue uaz
wafinsliuasvarsanudniluniseuaugunsalfiinanlalaessuuiu-dedeyaszerina
SCADA/DMS

(3) interconnection circuit breaker gUnsaldinnsidensievzegunsali
& v ) p | Y . vl ) 1 v
Nendeaiunisifiouseazfiesdunsa monitor inssuuiu-dsdayaszeslna SCADA/DMS

723 VT, CT uae transducer fagldusnisdiodld VT, uaz CT. vesannil e
sesfussuumuaussesing Tas VT, uas CT. dosfiinasgruanuiiemsdanaialiiiuos
asuINaUAUIAT (+0.5%) AlddmIuszuy protection dwiudeyaniude 4.6.1 (2) uaw
¥0 4.6.2 (2) uarilpIguauiismsdanaaliifuiesasuinaugudqaan (+0.3%) 7
Tddmussuu metering dmsudoyanude 4.6.1 (1) wavde 4.6.2 (1) uasinsinlnih
dmiuteyaniude 4.2
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(Remote Terminal Unit) w¥eulduldnasaiiar mnasanuigunsaimuguiseslng
fsnaridadadesidendedosiniunsuilalindnads awnsaldonlddulnd amelu 7
Fuwazmingifensdediliannsadndunisudlalildauldanely 7 Ty viedinaell
sfiumsla q Turnfuiianawuiigunsaimuausserlnavesiidendadize msliiuas
vasweanuansuanmsideusiessnainssuulaseelniin
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8. datwmunadmiudusznaufianisiuiimedu
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arRansanauanivianzay laamiefsnnudasads auniw Yszviam anuetield
gasszuulasenelvit wavnausslosdsediusanlundn

8.2 mawisuaUnsaldwisussuuaiugusseylng

s

8.2.1 nsdlfwelduinaenledussuu 69 vie 115 Alalad dudunisdadl

(1) frelduimsdoaduddam sanuuuuasfindegunsalmunuszesina
(Remote Terminal Unit) wiauiszuudeansitelilunmsidendegunsalauauszerinavas
guelduimsiuszuuiu-dedoyassuslng SCADA/EMS pusgazdoaiituueludsuuy 5
LAsAILLY 6 mmﬁ’jamaaumsL%.am'amimuqmﬂnsaimu@mwﬂﬂaﬁmwu%’u-ehﬁﬁaga
seevlna SCADA/EMS Iﬂag]‘ua‘ﬁ{fﬁmsLﬁué’%’uﬁmﬂiaum’tﬁf\haﬁﬁm%u

(2) circuit breaker figaufiousia s9uvis circuit breaker wazguninidanis
- 1A A v - | da & = v @ |
Weusefiigdostumsitendefipasluaandlvil azdesamnsaniuaulilagssuuiv-de
foyasroslna SCADAVEMS Taglunmsunfinsludiuammatsazaruqugunsalfindrn lng
maUszanunulidadmiveseudolanasn 24 4alue uagraiinislvihuasvaianu
avislumseauaugUnsalfsnanldlngssuuiv-dedeyasseying SCADA/EMS

8.2.2 nydifuelduinaiienleduszuy 12 vie 24 Alalad wasmdsmswinfiad
Ay 1 wnedad Juld dndunisdsil

(1) fueldusnadeaduddam senuuuuasindsgunsalmuauszering
(Remote Terminal Unit) wiassisszuudeasiitelilunmsidendegunsalaunuszerinaves
guelduimstuszuuiu-dedeyassesing SCADA/DMS suseasideaiiriuusludauy 5
uazdauuy 7 Tastmadeunsidfeusegunsalaauauszeglnadiussuniu-defeyasyezina
scADA/DMS Tneffuelduinmadugfiufiaveudilide ity

(2) circuit breaker yaliausiansagUnsniiansiausIsABIENTOAIUAL
Tolnsszuuiu-defoyassazlng SCADADMS laglunizund st ussraiazAIuAu
6 ar U o v v d‘ v/ ;:\; 1 ¥ q'J gj dy
qﬂmmmnmaiﬂamsﬂszmumulﬂmmwm‘m‘uawwaumzﬂ@maaﬂ 24 7109 warnetinig
IWihuasnalsasudnslunisaavauaynsaldenaiilalasssuuiv-dedeyasserlng
SCADA/DMS

8.2.3 VT, CT uas transducer fualduinmadodldl VT, uas CT. vosaand wtesesdu
szuumuauszerlng tag VT, uas CT. Fesdnasgiumnuidissnsianataliiudosazuan
auaudaan (£0.5%)  Alddmiuszuu protection dwiudeyanmde 4.6.1 (2) wawde
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824 nnagua Ungeinwgunsal fifeusessdesqualigunsalaauguszezina
(Remote Terminal Unit) w3suldenldnaoniiar mnasaanudrgunsalniuausseslng
Findruindndesfidendesosdudunsudlaliudaasa ansoldouldlulnd anelu 7
Funazmnfidousediliamnsodifiunsudlalildonldnelu 7 u viodniaglil
fifiumsla 4 furniufinnauhgunsaiauausseslnavesideusdatngn msluituas
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Aquuv 1

wnsgruaunsallnila

14 ]
4 =

sunsaflviihdeadulumuinasgiudrdinunemsdilvionimsiniuasvalisensu

aunsalllil UINTFIUE1E
TOU Meter ANSI C12.16 wag ANSI C12.20
or
IEC 62052-11, 62053-21 Way 62053-22
or

1an. 1030, dan. 2543 way uan. 2544

Instrument Transformer

I[EC 60044-1 way IEC 60044-2
or

IEC 61869-2 Wag IEC 61869-3
or

ANSI C57.13

Circuit Breaker

IEC 60056
or

ANS| C37.11
or

NEMA SG4

Protection Relay

IEC

EnaAnly supplier list yaanslniiuasviassail ABB, Areva, GE,
Merlin Gerin(group Schneider), Reyrolle, Schweitzer(Sel),
Siemens wag SEG

Disconnecting Switch

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

Distribution Fuse Cutout

|EEE C37.41 was ANS| C37.42
or
NEMA SG2

Ring Main Unit

[EC 62271-200

Gas Insulated Switchgear

Internal Arc test IEC 62271-200
[EC '

Power Quality Meter

IEC 61000-4-30, IEC 61000-4-7 Wag IEC 61000-4-15

Wi 26 nstwiunsvals




suidoumsiwuasuaisinds dermuamsdeunessuulaseialvdh we. 2558

A9LUU 2

sUnuun1sWensiaszuulasedaluiinisluiiuamans

faldusnisardesdndsiadiasiulimnsaufuszuulnihuesau Tnstuag iy
sUsuumsdeurossuulasegliih fd
1. sUnuumMadenseszuulasehelulindissfunssdiu 230/400 Taad
2. jUuuumadensossuulassgliihissduuseiu 12 uas 24 Alaload
2.1 VSPP/ Generator Connection for Overhead System
2.2 VSPP/ Generator Connection for Underground System
3. Uuuundeusessuulasseliinfisyduusedu 69 uay 115 Alalaad
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

gniuszuunaanlninnlddunesinasussinmiaunanulaseng (Grid-connected
Inverter) Yutinuladnsssulninanirseadwasaing vseanwvaiglniinszuanss
dﬂ €3 [3) [y 1 % 1 1 ry 6’; =) < 15
auq Wuussulwihnssuaaduinedigssuulasangli msfiadssiaddesiunasguuuy
- ' Ve a A 'Y &
Ms@eudeliRasansuUsEnATingvasasnsiifuasratalunsiil
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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)

1 —®

O}

-
11 ]

(;5\) Generator Circuit Breaker
>

LOAD Gen Synchro(?::es raoéo Irrsxducnon
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

LA
’_i! Drop fuse or Power fuse
VT
g(
C
cT
MEA’s Property ] )
B
VT-3
¢ 7 3 1 ! s 1 1
3¢ D (HEE)
Y1¥1
[522] et codatie
3 1 1
g ()
VT-1 1
C ()
oC \Z/
WW A Isolation
Y Y Y ﬁ Transformer
VT-3
- C
\L-lr- { 3CT
52T
\/;l;\.)‘f_;t-_SZA Generator Circuit Breaker
l“"ﬁf‘
LOAD Gen Synchrogeous :éo Ir;duction
nerator:
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
wihil 29 mslafuasans

&



suidaumsiwihuasaisiidie deruusnisilioudessuulasaialii wea. 2558

2.2 MEA Distribution System (12 or 24 kV) for Underground System

MV Distribution Line

MBS PPy e S OOy OSSO UO
Customer’s Property
GAS-RISRATED SWITCHGEAR
A
L N T
ity iy ,,:L‘ .
RMU
VT-3
50 S
Y1yl
528 Interconnection
Circuit Breaker (Lockable)
3 1 3 1
50 0!

Y1( e GYAG 5 "‘——‘
VT-1 1
¢ En
oC \Z/

Ww A Isolation
Y Y YN ﬁ Transformer
VT-3
- ¢
\L.:L L 3cT

——
\/;'S\)l " 520 Generator Circuit Breaker

LOAD Gen Synchmg::es rggrr;duchon

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
_________________ ' ————— e e
Electricity Authority ! !
Cogeneration or Residue Power Producer Visible status and Lockable Visible status and Lockable

Disconnecting Switch

3vr
-0t

Disconnecting Switch
Yo 9

Incoming Incoming
Circuit Breaker No.1 Circuit Breaker No.2|

3VT,
5 (0 . bY

27 810,

~

UPLDS, —] —
Yaf3cT 3CT v
Ya
3CT :R avr 3CT2Ys
| b 1
878
Visible status and Lockable
Disconnecting Switch vcB
ar B Y
69 or 115KV. / 115V, "3 S'_"——_——§o—-—-——
3 REN
clL=028 @ . MEA. [ Revenue Meter]
acT Pl
LI5A. Cl. =028 KWH 14 e )
|xvaru[q - :
------ t Unit
3cT ‘ cl.0.2s !
LJ5A.CL=028 ¢ W L1
KVARH
clo.2s
(50
5L/ Ys Bacr .1
YaRscr
VT 1 1
Interconnection C /25\
Circuit Breaker 528 3¢ \z/
1 Yo 1
Isolation
e a'e A( Transformer
3 1
Ya g scr . .
Ya Bscr
52T
(=] [=] [=]
To UNIVERSAL
Load > TELECOUNTING
DEVICE
Device no. Function Trips ote
21B Backup Distance relay 521, §2-2 -
25-1 Synchronizing Check - For 5241
25-2 Synchronizing Check - For52-2
25 Synchronizing Check - For 52B
50/51 Phase Overcurrent refay 52B, 52T -
50BF CB. Fail Relay 52B -
59127 Qver 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 528
81U/810 Under and Over Frequency 52B -
878 Bus Differential relay 521, 52-2, 528 -
87L Line Gurrent Differential relay 521, 52-2 -
87K Transformer Differential relay 52B, 52T -
McB 3 Phase Miniature Circuit Breaker
27XM Loss of Potential relay
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3.2 MEA Transmission System (69 or 115 kV) with Bus Extension Connection for VSPP

==
i
Underground Cable |
' Authority roTT T ' MEA Substion
Cogeneration or Residue Power Producer '(
Visible status and Lockable 3VT
Disconnecting Switch Id R
: .t_ic 810,
Interconnection
Circuit Breaker | 928 @ @ @ T
3CT ¥
3CT( ¥
€3VT
e—
MCB
aVT.
69 or 115KV. / 115V. »'3 i_\-&—::;
3 3
cl.=028 @ MEA. [ Revenue Meter]
3cT
LI5A.C).=0.28 o 14 .
T kvARH I—; ] Commljr:\i;cauon
A G s 028 cl.028 Z
../5A. Cl. = 0. KWH
(50
&/ Y gact .@ 1
Y Racr
T i 1
interconnection C 4 95 \ A1\
Circuit Breaker 52-1 ; C \Z/ 810/
3 | LA
———0
87T \TLL ke
A ¥ Isolation
¥\ Transformer
3 1
Ya ¢ scr . .
Y2 §act
52T
To UNIVERSAL
Load > TELECOUNTING
Device no. Function Trips Note
21B Backup Distance relay 5241, 52-2 -
2541 Synchronizing Check - For52-1
25 Synchronizing Check - For 52B
50151 Phase Overcurrent relay 52B, 52T -
50BF CB. Fail Relay 528 -
59/27 Over and Under Voltage relay 528 -
59N Ground Over Voltage relay 528 -
63 Transformer fault pressure relay 52B, 52T -
68 Voltage relay Block Closing Circuit While De-energize - For 528
81U/810 Under and Over Frequency 528 -
87B Bus Differential relay 5241, 52-2, 52B -
87L Line Current Differential relay . 5241, 52-2 -
87K Transformer Differential relay 52B, 52T -
MCB 3 Phase Miniature Circuit Breaker
27XM Loss of Potential relay

a B 4 . - . ooy
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3.3 MEA Transmission System (69 or 115 kV) with In Line Connection for SPP

HV transmission line HV transmission line
_________________ 1 e
Electricity Authority ! !
Cogeneration or Residue Power Producer Visible status and Lockable Visible status and Lockable
Disconnecting Switch . Disconnecting Switch

LA
3VT, 3VT
811 - . bl Id 81l
% 810, Pl = ‘-EO 9 810,
Incoming Incoming 522
T @ @ @ Circuit Breaker No.1 Circuit Breaker No.2 T
Y8 3CT 3CTgvs
YsK 3CT ﬁu.} 3CTgYs
3VT
~
| - |
878
Visible status and Lockable
Disconnecting Switch MCB
, % %
VT,
69 or 115KV. / 115V, % Oy
o BETTT]
C.=028 ;2 Y% @ MEA. [ Revenue Meter]
3acT

-4
LJ5A. Cl. = 0.25 EKWH L —
KVARH i @ = Ccmml.tl:r:ntcauon
iz Cl0.2s i
LI5A. Cl. =028 |
KVARH

Cl.02s

EGAT [Rgvenue Meter]
@

et 4
Cl.=028 _______mﬂ —-—_| Communication
ac KVARH @ """" i Unit
A (BACK UP) R L
Cl.=02s
KVARH

(MAIN)

(DY

N&% Y Bacr

Interconnection C
Circuit Breaker 528 <
1 =

**{ Isolation
Transfarmer

©

A 3 1
Yat3cr . .
¥: facr
52T

T
To UNIVERSAL
Load TELECOUNTING
DEVICE
ice no Function Trips Note
21B Backup Distance relay 521, 52-2 -
2541 Synchronizing Check - For 5241
25-2 Synchronizing Check - For §2-2
25 Synchronizing Check - For 528
50/51 Phase Overcurrent relay 52B, 8§27 -
50BF CB. Fail Relay 52B -
59/27 Over and Under Voltage relay 52B ) -
59N Ground Over Voltage relay 52B -
€3 Transformer fault pressure relay 52B, 527 -
68 Voltage relay Block Closing Circuit While De-energize - For 5§2B
81U/810 Under and Over Frequency 528 -
8B 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
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3.4 MEA Transmission System (69 or 115 kV) with Bus Extension Connection for SPP
==
|
Underground Cable |
Electricity Authority r ___________________ ~  MEA Substion
Cogeneration or Residue Power Producer '(
Visible status and Lockable 3VT
Disconnacting Switch {
interconnection
Circuit Breaker 52.8 ‘@ @ @ T
actp ¥
3CTQ Y
c3VT
| 3
MCB
N 13 T
69 or 115KV, / 115V. S
N3 el __3 L
e=02s Ny ] - MEA. [ Revenue Meter]
3cT Pl
LJ5A.Cl. =028 ww |f Communication
Lrarnly et ] Unit
Sl €028 1
5A.CL.=0.25 -5 KWA L4
KVARH
cl.02s
. EGAT [Revenue Meter]
@t
CL=025 { KWH ___.} communication
sr KARHIY () = Sy Unit
o Sas (BACK UP} o
KVARH @
SI0)
3
(50N
ST g facr .1
Ya Racr
wr 1 1
interconnection [d @
Circuit Breaker 521 l“zc B/
3 ‘—-—————OLA
@b 1 Y 0;
Isolation
#ﬁ‘fmnsfom\er
3 1
Ya g acr . .
Ya §act
82T
To UNIVERSAL
Load » TELECOUNTING
EVICE
evice no. Function rips Note
218 Backup Distance relay 52-1, 52-2 -
2541 Synchronizing Check - For 5241
25 Synchronizing Check - For 528
50/51 Phase Overcurrent relay 52B, 52T -
50BF CB. Fail Relay 528 -
59/27 Over and Under Voltage relay 528 -
59N Ground Over Voltage relay 52B -
63 Transformer fault pressure relay 5§28, 527 -
68 Voltage relay Block Closing Clrcuit While De-energize - For 52B
81U/810 Under and Over Frequency 528 -
878 Bus Differential relay 5241, 52-2, 52B -
87L Line Current Differential relay 5241, 52-2 -
87K Transformer Differential relay 528, 527 -
MCB 3 Phase Miniature Circuit Breaker
27TXM Loss of Potential relay
yanemeg nsRnas Lightning Arrester (LA) Tunsalfifinisidaudasunisiviituasuans dwssuy Underground Cable wia GIS FadimsivifuasmanadudRarsnndonisings
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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 Transmisdon Uine e Underground Tansmisdontine
1 i
| 1
| 1
1 1
) | ‘ @
____“_3”' Ny SR
L1 —3t
120! S
3 Yo scr 3§yl 3
O : 0
\q_ 3cr scr Y“_L.
e @ \ﬁ__ 3cr 3cr Y%. 57 e
BF M AABE
@e g2 a1 VoY
BF N AR
521 ming Incoming 522 Electricity Authority
Circult Breaker No.1 Circutt Breaker No.2. Cogeneration of Residue Pawer Producer
3
KSN 1 1 § 1
% E-ErC-@-
ﬁ(ﬁ .l
3 Visble status and Lockable
N Disconnecting Switch
Electricity Authority Intercannection él
Clreuit Breaker
Cogeneration o Residue Pawer Producer
st T O]
o 3 scr ’Y_‘:L @
O :
acr :Wﬁ;
1vr N
(¢ ()
2C 2/
@ e
@_WW I\ Boton =
mm ﬁ Transformer
w
1 1 1
Pl ORORC)
Y1) ser
SZT
\,5) SZA Generator Circult Breaker
[ -
oA
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/51IN 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 528, 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 528 -
79 Auto reclosing relay 52-1, 52-2 -
81U/810/81R Under and Over and Rate of Change of Frequency 528 -
878 Bus Differential refay 52-1, 52-2, 52B -
87L Line Differential relay 52-1,52-2 -
87T Transformer Differential relay 528, 52T -
MCB 3 Phase Miniature Circuit Breaker
27XM Lass of Potential relay
A Ampere meter
vingwe a1afiaea Lightning Arrester (LA) '(unsmﬂi;ﬂu.nu'uaomsvﬂaudaumﬂmﬂﬂmn\ﬁrimum m“ao‘lwms"wlﬂwﬂmmoLﬂuojﬂmsmwhlmﬂoﬁmf\a
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Electricity Authority

3.6 MEA Transmission System (69 or 115 kV) with Bus Extension Connection
for Generator Connection only (No Energy Sale)

Underground Cable N |

Cogeneration or Residue Power Producer

Visible status and Lockable
Disconnecting Switch

= H T, 1
27 310,
i
Interconnection Eza '
Circuit Breaker
— B

E

3CT

3 3CT
10 2 g
Yig3cr  avr g
1 ¢

2O
ivr '
ble )
2C \/

@ 1

8 AAAAS A solation
mm \]ﬁ_ Transformer

LOAD

Device no. Function Trips Note
25 Synchranizing 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 Valtage relay 528 -
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 528, 52T -
87L Line Differential relay . 528 -
MCB 3 Phase Miniature Circuit Breaker
27XM Loss of Potential relay
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Overhead Transmission Line

3.7 MEA Transmission System (69 or 115 kV) with T-Tapped Connection

for Generator Connection only (No Energy Sale)

Disconnecting Switch
/

Disconnedting Switch
/.

Electricity Authority

Cogeneration or Residue Power Producer

Visible status and Lockable
Disconnecting Switch

Interconnection l—;—zﬂ
Circuit Breaker

g

\_A/W A Isolation
mm ﬁ Transformer

L

N7

LOAD

Device no.
25

32

50/51
50N/51N
59/27
59N

63

68

78
81U/810
87T
MCB
27XM

Function

Synchronizing check

Reverse Power relay

Phase QOvercurrent relay

Ground Overcurrent relay

Over and Under Voltage relay
Ground Over Voltage relay
Transformer fault pressure relay
Voltage relay Block Closing Circuit While De-energize
Voltage Vector Shift

Under and Over Frequency
Transformer Differential relay

3 Phase Miniature Circuit Breaker
Loss of Patential relay

Trips

52T
528, 52T
528, 52T
528
528
528, 52T
528
528
528, 52T

Note
For 52B

Far 528

wngue Asdiaca Lightning Arrester (LA) 'lunstﬁﬁgﬂLtuu'ua\amstﬂ'anm'aumnsm'lﬁ?nﬂﬁfiwum gaslimsiwihuamaraflugRnsansiumnisfads
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a'QLL‘L!‘U 3

Jupsunazsaululuminsradaunaninlnii

o prd CJ I 1 VU YV oa §
1. nslfuasuarsazinisansTaaan i figesesinveduelduinng e
Uszidiunansznumeiunanwliiitludsiivihmmegeudenlss
: a & 4 Y ' -
1.1 mislihuesvalsasiasuesesnsaataquamiihdeuniadenloaduia 1
L L4 a & = LY ' A P~ Q) & a e
ot washndaniowmaindeiliedludn 1 dUaninendiniteules
sswisthsnarinsaniassuundalnivesfuelduinsdeswihnuluannsly
NuTdstiahwanznelihesnudulinnugeaa
1.2 Usmamannemdliih Wsadunseiien nsswaenivelln waznszudliliaa)
Fuinanszuusanlniivesduelduinig (Wszilivanwanisnnainneunay
Y = Y oA la A o w a o <t
vdansidenles) azdedialdiduiadidannisiniuasvaleiimun 399z
sygabidenloafussuulasstiglnihuesmsliiuasais

2. mendimsdenlss fideudediasdasmuaulilissuundaliiivesfideudeains
vanzidliiigadasaniunidadiaiinisliiiuasuassiun nrslaiuasmans
voaAvElumsiiunsnaeuneluszuuvesddoude fisumaimadonlodalin
Anldane winasdeingidendediuunliuiezarmanizmalwilniudadaie Favn
psaadounuItuiu Feudavsdasiiiunisuiusuilalidulumuiimslvihunsuans
Awun

a o - a v A ' 1
3, mslilihuasarsveanuanslunislannsdeulss winssuurdaliwihvesfidenselsl
dulupueuladefmusmasuganmliih weshwissdiuaunmlndilussuuliih
4 g A (DR} 1 {
Tnesauldedlussiuiimnzalidwa dodegldluisodug
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Power Quality Meter Requirement

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

value in 2 categorieé 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 guality 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.

o .
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Ay 5
= v o ¢ . o\ A9 @
swazBeadeivunvasgunsainiuguszezlng (Remote Terminal Unit) #ild
\eusiafuszuuiu-dedayaszezlng SCADA/EMS wiaszuuiu-dedaya

szezlna SCADA/DMS

formunilazssyviiavesdoya 35013 wmsgu wazgunsallsznaudisitonis
Yu-dedeyasznitgunsalmunussezing (Remote Terminal Unit) Auszuuiuv-dedoya
svpglna SCADA/EMS wiossuuiu-dedayassezlng SCADA/DMS
1. darmuadmivfiendefludndalufiinedn fudaludrvuadnuinadiauie
{ ° A o A o X i o { o a
wiasiflaldsudu Wiy 1 wnsdadauly Jldlwianduruiueiosindaluin
td a ﬂ.
wazdUsznaufamsiniinsedu
=]

1.1 Suunazviavesdoyaiididondassdasiu-dedayaudgudaruquszuy

u

&,

Il

fueldusmadugiamuasindsgunsaimuguszering (Remote Terminal Unit)
Tneavesfu-dedayaifussuuiu-dedayassoring SCADAEMS (nsdidenlesiisyuy 69 wie
115 flalad) wazdu-dedoyadussuuiu-dedeyaszeslng SCADA/DMS (nsddeuleod
spuu 12 wie 24 Alalaad) Taedldiuau Input — Output Point Wulusudinislviiues
naNANUA ‘

1.2 aasgrumsasansdeya .

gunsaiaauAuazeglng (Remote Terminal Unit) wesfifonsiadesdsdayainds
syuufu-dedoyaszezlna  SCADAZEMS  wiessuuiu-dedeyasseslna SCADA/DMS p7e
53Ut realtime  lnegunsaleauauszeglnadesdidoyaiiuiiilefinisiudsuudas
(unsolicited data) wiedsdayaiilefinis poll lsatuvesnis poll Feyaldiiu 2 Jund
dwmfudoya status wazliAu 10 Jufidmdudeyadrin gunsnimueusseslnadesasnse
Ansieruszuuiu-dedeyasvearlna SCADA/EMS dat protocol DNP3 subset level 2 %30 3
(1 over serial communication Wag over P communication) Wiaszuuu-dedoya
svazlna SCADA/DMS aae protocol DNP3  subset level 1 ‘vﬁaq\‘mi”& (over IP
communication) lagdisneasidenues Device Profile and Implementation Table w89
Wslameaiildeuluszuuiu-didoyassoylna SCADAEMS ide ssuuiu-defeyassezing
SCADA/DMS Aimslliuasvadsrmun
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1.3 dgygurad Input/Output Point
1.3.1 Analog Input
zfesdamaUnsalaruguinfidnanuiiesmsdianainliiiunit £0.2%
984 Full Scale deAmansiafifanuiiissnssiananlaiiiu 1% saue
t—ﬁl < v
PNULNERTIUDY CT %50 PT U

1.3.2 Status Input
L4 L kel A - QJ o w
asfosdimnuazdanlunstuiindeyaresvanisaliiinludnuasdan
L4 = a _ aa =t a Aoy 1w
yaunAnsal (Sequence of Event) ivn 9 1 Tadiuit lnguiafildazuiay
2WUU Ae
(1) Single Contact, Two-State Status @ wiudstayavila Alarm
(2) Double Contact dmsudsoyadauzvengasinusanaivieaind

1.3.3  Control Output ai’m%“uél’ﬂmwﬂuﬂam/ﬁu Interconnection Circuit
Breaker 9gf43anmuU Select-Check-Before-Operate (SCBO)

1.4 uwasdnelvihvesaunsainiuauszezlng (Remote Terminal Unit)

fuelduinmadesdnmuasindauvasarg e AC uas DC dwsudrgliialr
gunsalitlflumssu-dedeyafussuuiu-dedeyasvering SCADA/EMS wieszuuiu-dedoya
szozlna SCADA/DMS asamsluiiunsvass S1unu 2 uves [usdtle

1.5 m3usulsamsavenaszuulni
Ay o | @ -~ ai = i
nsdinfieusiaiinisuiulse vengszuuluih viewdsundassuuuunisienss
¥ o A Q. e a v 1 W V& ¥ o a 14
sépsiiunsuiulsviarasussuumssudsleyalndulumuderimuniiszyll
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AGLUU 6
- ' o R .
F189a2R8AYDININT80813 (communication channel)

nsfifualduinsdiauleslussuu 69 wia 115 Alaliad

1. Inguszasdnisivasleqszuudedns

11 Wedeusegunsalniunuszeslnag (Remote Terminal Unit) vasglduinisfiu
sruviu-dedayasseslnag SCADAVEMS  (Supervisory Control and  Data
Acquisition / Energy Management System) ‘tjadg&uéﬂ’auquixuuh\l%

ey A 1 L3 U .

1.2 \Weweusegunsalszuutesiu (protection relay)

1.3 ieliinshasefeasseninduelduinisiugudaiuaussuulni sdhussuy
g waglvsdni lonasaiim

2. SAzBYAYaITTUUHDENS
2.1 ssuvdemsiuarelanfniuas nieugunsalssuudoans lnsusnauaaud
finda Usznaudnegunsaidall
2.1.1 awlauituasuiia ADSS SM G652D  au1a 24 cores §1UIU 2
Wuvne wiswgunsal fiber optic termination Uanemaiianums
2.1.2 anufindeosuelduing
§ enclosure 19-inch rack awpAsgeldteandt 27U d1uiu 1 g
o gunsaidearsdimiv iWeudagunsalaruauszezlna (Remote
Terminal  Unit) 98sglduinisdussuuiu-dedeyaszoslng
SCADA/EMS §1u2uU 1 58UU
o guUnsoideansdmiu Weusagunsalszuutesiiu (protection relay)
(spuudearsiidiendefugunsalszuutiasty fvselafiils Tnanns
Ihuasuarsasiansanaausuduluidasseindesiissuudeans
w3alil)
o gunsnidasiulwnssandiui 1 ym
® cabling wazgunsaisznoudu q
2.1.3 aouiifnsauesmslniiuasman
® ¢ enclosure 19-inch rack auaAsgaliitfosndy 27U d1uau 1 49
o gunsafdearsdmiv i¥eusegunssinruguszesing (Remote
Terminal ~ Unit) 9asfldusnisiussuuiu-dedoyassesinag
SCADA/EMS d1u7u 1 4
® Cabling uargunsniusznoudu q
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2.2

23

IngHoasaiinyszdri (fixed radio) $1uau 1 \3es flanunsndndedeansi
audmuauszuulihlanaeniim |
Tnswiiannase Aadeiigaalduinisdumy 1 avmng tiensinsessning
Audaruauszuuliin uazguelduinng

3. YAULINAUSURN YU

3.1

3.2

33

[P [YSPN | = o A 9
guanliisedn  dudnliivuadninn aflvunaniesdudaliihsaniy
Wu 1 wasteddul gl iidueuiuesesiudalai uag gussneu
Aansludhedu
4 ' v o F% A
3.1.1 ssuvdeansiuanalouiniuas wiengunsalszuudeas mliihuas
waa azaiunsudealdinesis lnsssuddimaumendsiigueld
a v 1 o 1 AQ 5 YV as
Usns Widadeyasisazideadumbianiunfaaslviu n1sluiuas
waneudr Tnaduelduing dedqlddelunsdniunisdam nislai
uasradom Tnanswdduduveimsivihuaman
* yausegunsaimurussezing SCADA/EMS
§ ] [y . § { 1
o Fousonunsalszuulesiu (protection relay) (szuudeansiitouse
[ 4 o oA 1@ 9/ A
Auaunsalssuutlesiu Ivselddifld laamsliihuasvalsazfiansan
o & i ) v al o <4 H
prsndulunsasseidesdissuudeasviela)
3.1.2 IngHoasuiiaszdd (fixed radio) 91U 1 1ATeq fuelduinis
sdlumsdon Tnenswddulures dualduinig

s s o :j 2‘ 2/ ¥ A o ¥ &/ a
3.1.3 Insdwianoass Aesefiduelduinmadiu 1 wawng duelduinis

fdunisdam lneniwdduluves fuelduinig
yeuaniuiiaveuazmsthysdnwgUnsalssuudeasves msliiuns
waragAuandi MEA End Point Fedamaneluaniuiivesrelduing

(5719a8188AR11 communication system diagram)

fuslduimasosdaningdeaisuila base radio Ussdmsil (fixed radio) mu

sufsufimslwiuamarsimusnasldaunsaldanuiadedu msluduas
¥ lonaaniial

33.1 fuelduinsg ufdamingdeasuinusednd (fixed radio)

3.3.2 guelduinig Wuddnflunsvedmdiediunisiniuasvals lagns
Inlunsuans avdiaus  AmznIINNISAANISNIERNLLEEY AanTs
Tnsoten] wagiansinsauuiauusiend (name.) ievesyganissan
Pevesgvelduinig

333 deldfuniseygesiudng fuelduinndudfuliaveulunisdise
nouunusetlunsldmuiiu nanv. Taonss

v
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3.3.4 nIsWAIUATHAS L{‘Jucj@i’wLﬁumﬂﬂ5Lmimiaq‘l%mu‘iwqﬁamﬂﬁm
o o . 2 9] I
Usednd (fixed radio) Wldauiussuuves mstwduasuaela
3.4 Qmal%‘u%ﬂﬁséfm{fmm‘[mﬁwﬁawmqmn@‘lﬁu%mi (wiu TOT, True 3y
Tusn1s5188u)
3.5 ﬁjmal%’u‘%mié{aqﬂ“’mm%famzwlw%nsmmaé’wnumhjﬁaaﬂdﬂ 30 wauLUs
° Y & o P v as ¢ A =
Fwnu 2 2995 wiengUnsaldrsedluilt tiedngliifugunsalsyuvdeash
Aosaianuanelugauiifaswesfuelduinig
3.6 mstihuasras fm‘uﬁm‘%ﬁ%lﬁangmﬁaiﬁﬂﬁﬁmn%ﬂmaxuuﬁami
g9 Mattihuasuans dusngideelduinsasiiassuuanulasndoyes
A { L% Qe Ly
S3UUARA15909 N1stihuasrats munsesalyginulasnigvadssuy
ABLRHBIANUA
L4 ) A W
3.7 msluihuasvan anuandnazyiusessuvdeasves msluiuasuais 16
puanuindunamaiafiezidu diolduddiguelduinimaudrmiiily
LVANBUAIS

4. masdfiuanudenlasszuuiaaisvas nsluiuaswans
0.1 fuolduinisdestinauuu feyaanuil wagsundsiifadeld mslifiuas
vae Rarsanneudiiiuns uasiledaaldaelunsieadne uas/vde n1s
fassanedayanalonfiniuas
0.2 fualiuimanazidininil nsluihuasuans ssfiossariinisnadaussuy
doslsreuldnuase
4.3 fupounsduiiunudhiuigingtu nstiihuasmans
4.3.1 Q’suawu’%miei’wLﬁumﬁm‘huﬁfq%aﬁaﬁqﬁiﬂmimﬂw%umumaLﬁama
oygasdedoans Tnamslifhuasvaisasiiausiiefiansanve
AAinYeuTwAY AnsnTINN1SAINIINTEIELdes Aan1Tlnsvial
wazamsinsaunauuid (an) lunmsveslasssssuudoans
Insauwiag - Aendin1sRansan MItiiuaTaeasllenanisve
oygeliguelduiniamu wieufudeufiadefldingruurnudos
UfURnung szideu Usznie  vidninauel wazdoulumuil nave,
Anun
032 deldFuaunn Tmdedeasiumsiwihuasmarudaguelduinig
Frszeneuunmilumsldnudliitu nave, wasvosygmidades
Ingdeasuilonszdi (fixed radio) danldan
433 fuelduinmsdeniduadoingdoasainyszdi (fixed radio) il
Tsunsudedlianansaldfussuvvesmsiniluasuassls

v
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Communication System Diagram 69/115 kV For SPP

SCADA/EMS
M

SCADAEMS
User Area MEA Area e

Enclosure Rack Enclosure Rack
s gy i s Fibr Optc
== ] to mahon ‘ermination
l RS232 Fo | ] Rszx2
RTU Modem I Modem [

| I I FI0 24 core
' e o i e
Substation
I | FlI F o
l II Fio D ' D FIo Al S
Access F Access
——_—== = =a |.l Siich I SionieE F Switch
Modem
Check R4S
[| uShesk,, (1 reszie R
RUS | [
Check gg;:g
I Backup Meter et |
Modem
Standby
(= ';:3:;;: ! Y
— — — — — R )
= __MEA
| fixed radio Eeraud Trunked Radio,

1= 3- MEA End Point f'_1Pruvided by User
Dlrec!Llne
|m}5 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

SCADA/EMS
ce

| scADAEMS
e

User Area MEA Area
e —_———
Enclosure Rack Enclosure Rack
s e | Fiber Optic Fiber Optic
r— ar o -T_rml'ﬁ%on Termination
| e
| | | FI0 24 core :
Relay Protection e J_@_ | 00T
[ 2 e
F I Substation
| D F WLD
FIO
. ' bL=
\CCess
" | | Fl| F e —
| = F/O 24 core
| Revenue ’;g;gg] RJ4S
I Meter Ethemet

I
|
|
e N
f xed radio Trunked Radio
Legend

| 171~ MEAEnd Point [ “JProvided by User
DirectLine -
Telephone ,Ei FDF - Fiber Distribution Frame
= T mme—upe RTU - Remote Terminal Unit
PQM - Power Quality Meter
PQMS - Power Quality Meter System
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dewuu 7
SAZIBUAYDININITHBET (communication channel)
nsdiualduinadeulesluszuu 12 vde 24 Alalad

1. Anguszasdnindenlesszuudonns

1.1 ledeusegunsalmuausseglna (Remote Terminal Unit) vasgliuznsiu
ixUU%’U—dQ‘ﬁ}agaizﬁw‘lﬂa SCADA/DMS  (Supervisory Control and Data Acquisition /
Distribution Management System) %aa@uémuqmsuu‘lﬂﬁﬁ

1.2 delinsfnsedomssznirsuelduimsiuaudniuauszuulii drussuy
Iy uaglvsdni lnasarian

2. MeazBuavasszuuiedns
2.1 svuvBemstinandloudniuas wiougunsaiszuudioans Tnsusnmuanud
finda Uszneusugunaaised
2.1.1 awlouiniuasin ADSS SM G652D a1 24 cores F1UIU 2
uvnswsaugunsal fiber optic termination UaeMaTIAoILY
2.1.2 amuiiadwesaelduins
o gunsaideansdmiu (eurequnsalnruauizeying (Feeder
Remote Terminal  Unit) wasgldudnisiussuusu-dedeyassesing
SCADA/DMS U2 1 53UU
e cabling uazgunaiUszneudu 1 |
2.2 Angeansviiauszddl (fixed radio) Sauaw 1 e fiannsndnsedeansiu
Audmuanszuulihlanaeana
23 Insfwvianamss Andeiiguelduinssiuou 1 avmang ennsinseszning
audauanszuuliih uasguelduinis
3. YBULWAAUTURAYBU
3.1 fpAnlwihaunadnunn Aaueeiesidaliinsaniu \iu 1 wing Tagauly
i diuruuedosiudaluih vie fuszneufamslviinsedy
3.1.1 ssuufeansihumeloufathuas wiesgunsalszuudeans mslwituns
yane azdifumsudernlddenis lnsasudadlinmumendsiigueld
Uinns Wdedayameasdeadumisaniuiidadaliiy nisluiuns
vanauds lnefueldusnis @erilddrglunsdudunsdan ansluih
uasvasdamn lnensnddudurveanisinihuasmais
312 Angdearsuiiavszdndl (fixed radio) $1uau 1 A3es fueldusns
audumsinm lneniwdduluresdueliuinig

u)
Wi 46 nslwiuasuais
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3.1.3 Insfwianenss fasediguelduinisdnau 1 e duelduinis
dudunsdam nenindduluves fuelduinng
32 geuaruiulnreunaznsthssinwigunsalssuudioasves mshiiuas
warazAugedl MEA End Point Fedadaneluaniuiivesduelduinig
(s18a%L88Aa3 communication system diagram)
3.3 fuglduinmadestamingdeas vlln Uszdiil (fxed radio) amssLdeui
m3luliuasmas fmuauay Wanansaldaudiadedu msluduasvais la
MABALIAY ,
33.1 fuelduins Wuidaningdeansuiiausedil (fixed radio) audfe 2.2
3.3.2 fuolduims \uddndunisvetiudieiu milwiuasuads lag s
Iifuasuade azdilduenaenITuNIIAINITNIELLFS AanIs
Tnsvien] wazAanisTnsauuauuieed (have.) ievesya1annssa
hevewveliuinig

333 dleldfunseyginsiwdie gueldusnmaduifuliaveulunisdisy
mouunusetlunisldmnuiiu nany lnaase

3.3.4 msltfhuasuans duddndunsiusunsudedddavingdoasuin
Uszdi (fixed radio) Wldnudussuvvesmstwihuaswadld

3.4 fuolduinsdesdumivsdwiangassangliuinis (W TOT, True wiag
Tusmsnedu)

35 fuelduinisiosdaetengaidonsassuulwihnssuaadurunslidesndt 20
worudd  §awau 2 295 wiengunsnidisealiln tiledneldiugunsel
ssuvdesnsfiaesaiauameluanuiiiadeesueliuinig

36 mslihuasvans anudniieslioygviessiuliimsdonlessuudeans
vae Mslwiuasan dsingirelduinmsasidfinssuuanulasasisves
szuufioansvas malwihuesvans saiinseadydiemuasafevessyuy
ARLTIABIINVUA

3.7 mshihuasas anudvifiewuiulsessuvdeansves msliiiwnaswans e

R

o & o o~ <2 =1 v/ U YY) ¥ 1 $ 2
suauandumaneaiafosiiiudeldiudbiguelduinismsudarmiiluna
JUAIT

4. msmLum'mmjau‘lemuuuaamﬂmmleﬁﬂuﬂ‘ma'N
4.1 mmal%amwamwumu suauaamuw Lazsiuvefiaaddld ansluiiuns
a9 Asanneuailunig LLauLwaﬂ@m‘Lsama‘l,umiﬂ@asw waz/%3e A9
Fadanednyanalonfniua
0.2 faelduinisuasidmiing nislwihuasuans szdessauvhnsmadeussuy
Weuloeneuldauad

v o .
Wi 47 A3t unTans
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3 o a ¥ 1 1 a A ¥
4.3 AUADBUNTITANLUUNIUI TN INYEBA1INY msiniuasrag

4.3.1 gualdudmssudunsdnihuidedsdagimmsliihuaswalaiieve

1 1 J o EJ a
sy nsmdedeans lagnisiwiuamalsasidiausiieiansanue

ALY TINAU AMEATIUNITAANITNTEINLEY Aan1TInsTie
wazAINTINsANUNALLASENG (nawa.) Tunisvenelasengssuudadns
MsANUIAY  A18UAINITRAITAN N1TAIUATNAI9TLINANTITVD

sygeliigualduinsniu wieududeujuadedliingauurnudes

UfuRaung seileu Yssna

ANNRUA

o ¢ A =i
NaNLNEUN LLﬁgLQQUIGUquJV] N&NY.

4.3.2 deldfueyga Ihudredearsiv nisluiuasals udigueld

Usnsthssameuunulunislidnanudliiu nave. wazvesygIndnd

\sesingdeasviinUsed i (fixed radio) ihanldem

Y v A v o 1 A4 a A A o o . {
4.3.3 &dsualmusmmaqmmmsaquaamwumﬂszmﬁ (fixed radio) e
Wswnsudediamnsaldfuszuuraansiniuasuasle

Communication System Diagram 12/24 kV

User Area
Enclosure Rack

FIlO

Access
Switch

Modem
Rs232to
Ethemet

RJ45
RJ45

"T'IUTI

|

MEA Area

FIO

Enclosure Rack

ey e ————————
Fiber Optic Fiber Optic
Terminal on Termination

l FIO 24 core

FIloO

I MEDIA I
L]

| _Rus

Relay Protection
(0DT)

PLC
Substation
WLD

PLC

Mmoo

| FIO 24 core

PQMs
Access TBD
Switch

Y

-

-MEA ‘

—— —— ]

= —

Dnrecthe
| Telephone (2 &;

FDF
FRTU
PQM
PQMS

Legend
171~ MEA End Paint [ Provided by User

Trunked Radio

- Fiber Distribution Frame

- Feeder Remate Terminal Unit
- Power Quality Meter

- Power Quality Meter System

2
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1. vauauazIngUszasd

k4
o &

L o LY dyq.) ° - S 4 ' g
Foruunsatuidnvidudiomuuateulamanadalunsideusefussuuludi
9 @ A . ! a

wazhumslumsvagoudmiudunesines (Grid-connected Inverter) #ldlussuundn
Twihvesgivensaliiesiiu fuanlwihsedn (SPP) drdaliihvuiaianinn (VSPP) wie
Aldviihiduruuaiestuiialii laelingUssasdiianiugunanssnuaInnsineuees
a s s v X a1 1 v s | aa
sunesimesiwanifionildessuulwiidudunuanluiuazaulasndosedinuaz
niwdau

¥ o o & Yo a 3 ¢ [V 1 a ¢ s

Forwuamatuiussgndlituduneiwesvesieusteynussian lasdunesines
Aldluszuuadnliihvesfidendessdeviummeseuiariinuauiinmeirumatanuy
fvualiludoimuanatuil Ssezeyanlideusedussuulassdigluiwesmslniluas

e

msdaidesmuaatuildsedaiananunsgiuainaiiedostu Grid-
connected Inverter istudiumsimuaiteulynisidensiefuszuulasegliih wasnns
fvuauumdumsnadeuuiesines lnsnsdrsdaiiomanunasgruainadndulevdn
fasoludl

- ludssiuiunasgudredehsfuiinsimvualidaauasudiuudiiasenunld
d19B%ay

Pt @ A 1Y) : ' =~ ° & = o

- nsdiludsziiudofundlundazanasgrudnisdmuaiieniseasideald

uwaneiefiy azRansandenldillemaunasgunianumngauiunisianld
Tussuuresmsiwihuasualannni

- mnlulssidulafielusnesgiudrsdddasaadosiunisvhauvesssuuli
aasnshiihuaTias asiansandsundidsmivdenadeiun1svinauaesszuy

Twiiin

mmgmmnamdwﬁlﬁm IEC 61727-2004, IEC 62116-2008, IEEE 1547-2003,
FEE 1547.1-2005 Wag AS 4777.3-2005 saiusnasgiudnadednsiuerdudiundes
Yofvunmatiuil UizLﬁuimlu%’aﬁmu@ﬂﬁlﬂﬁsxqimaxL%‘miﬂﬁ’ﬁnaqﬁammm
sasgIANAMAT

P
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2. DeUAFAWI

2.1 durasnes (Inverter)

gunsaldarivifiuasuliihnssuanse (00 nuuagaduaseiindvie
wiasiudelnihnszuanseun Widulinssuaadu AQ Fsflamumungauuazannga
ihluldnunalnansindale

2.2 dunesinaiildluszuundalnilrussinndeudadiulasedng (Grid-
connected Inverter)

Sunedneseiiniisdomynendnudissuudmheliih Weusifunas/vie
Al lussuulihdanldogludasmaiandnimuiidnueld vedleiadaangled
wauAY

2.3 g15uaiin (Harmonic)

duusznaulusudyanaeduled (Sine Wave) vesdiygamSeuiinantuaule 4
= o 2 o I3 1 J [y o [y = as o
Faleudduduauduiveseudvdnga dwiuszuuliihludssmalneauivdnyail
ANVU 50 Hz éeiiu daudsenauiitianualy 100 Hz Sendi e1sueding 2 (Second

. 1 { i . 1 P . .
Harmonic) @udsgnaufisianuaidu 150 Hz Sanin ensueiing 3 (Third Harmonic)

3
2.4 aanegunsewaaniuaiingay (Total Harmonic Current Distortion,
THDI)
dnsdusEnineATInfidessaauIniasa@ss (Root-Sum-Square) YBIAINTEUE
RMS a1a3d1uUsenausnsuailn (Harmonic Component) fuaInssid RMS vasdiulsenay
a o P & v
ANuavanya (Fundamental Component) lauldusoeas

THDI (%) = I [ 100
I,

2.5 useunszsiian (Voltage Fluctuation or Flicker)

mMsdsuudasegesaiomasn RMS tiSee Peak) vasusaduluin sevined
swiuussiu 2 sedulndifu Faudazseduiidasiilussoznarfiuiueuudlidmunatdas
YU

2.6 loduaufa (Islanding)

aneivduniisessuulaseelnihdssnaudaslnanuaziaiestuialiin
Simvhaudeiiosuasuendeenandiuiideresszuulaswiglniin naswasadeariuin
Titihoradunsyufussninmindduvesnmsludiuagslali
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3. dannuanamatindnsuduaadinas

3.1

3.2

nsaauAsAMIWIn

3.1.1 #suaiin
d' a s Lo o kY a} ‘ .
deduesimesnglwliluandudunauga (Balanced Linear Load)
Buneinetazdedhiadianssuasisuednidrodigszuulassdrglidiiu
Foddesareludl (LansdndufesaziflouiunssuaiiavesBuneiines)

dudua | Aadnenszud (%) audug | Yadianssud (%)
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
AnaiBunsEuaansuatingan (THDI) 5.0 %

3.1.2 ussiunsziiNey :
a g s k4 [ Y [ o a o w oo 14
Sunefimesazdedlideliiinussiunszioniuindrdanivualinig
1As§1U IEC 61000-3-3 dwiuduniedimesiinszuaiialiiiu 16 A %3e
1A§IU IEC 61000-3-5 dwiuduniesimesndnssuaiidaiundt 75 A vde

0w a s sl a W I a
IR [EC 61000-3-11 ﬁ']‘VﬁU@'UL'JaiLﬁaimﬂﬂﬁgLLaWﬂ@‘leﬂu 75 A

3.1.3 n15378lWANsTRENS
Sunefinefazdasliadeliihnszuanss (OC Injection) Feidigssuy
TasenglwdAundt 0.5 % vensenainnvesduriasines

AsRavaUaIsaszuUinin

3.2.1 AIWTIAUYIIY

(1) Bunefimesiideudoiussuulasmnslwiuseiu 230/400 V
uesmafazdeslaniasesnanszuulasenglui winvuie

YBILTIU Line to Line 3o Line to Neutral Tussuulassnglwisie

0NUBNTAT 346 - 416 V uas 200 - 240 V sy luszeviaandisil

a
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dagusean (1aad) rartun1suanieasgegn
Line to Line | Line to Neutral « (uni)
V < 199 V<115 0.1
199 <V < 346 115 <V < 200 20
306 <V <416 | 200<V <280 | vheuseides (ailanss)
416 <V < 539 240 <V < 311 2.0
V > 539 V2 311 0.05

() Bunedweimdoueruszuulasehelniiusei 12 kv Fuly

Bumesinedasdelanivaseanainsyuulasengliiinnely
szgznadinvun invwevsssiulussuulassglnihiiareanuen
ﬂi'NLmé’uﬁizﬂummwialﬂﬁ

Y9399 (% Nominal Voltage LatlunsUanieasgedn
Y84dUIDIADST) (uni)
V < 50% 0.1
50% < V < 85% 2.0
85% < V < 110% vauseides (kivanas)
110% < V < 135% 2.0
V 2 135% 0.05

3.2.2 Ay
o s s k4 1 Ioa
Buieimeiardoslaniseseeniinssuulassdigliihaeluianlaidifu
a A 1 1 1

0.1 it wmneawdvesszuulassdiglnilieglue 47 - 52 Hz

3.2.3 msdestuaniazloduauns

TunsdifiAnanngleduauna unesinedazdoinmanuiazianisasean
nszuulassrglnihanglunanladifu 2 uni

odndlsfmu 1esarnnslidiuasuadsiinisiadssuuduivasy
wigsanellaedaluiBilossuuselvindades ileanszoziarnaialui
Fuuagnansznudedliluin Insvasisyuuihsiuhnudldiniesdsyeay
wansallwihdufunassinu 03 undl dudedunefinesavuszauiu
annzloduaunnduna 0.3 Junfiwuiu

wdsaneuly 0.3 Sunit Wessuunisinihdeussiunduduun van
fuesimesldvansaseanlunisludiiaidinarn eraialymy Out  of
Synchronization foussuiisisandunesinesiyuiauandisainussiui

B .
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Preanszuunsiai dseradsmaliiAaussiunszanaiennudemeri
dunedfneduazgunsaidy q lussuulwihle

satudlaingngloduauis mndunesinevesdidonseliivanieas
sananszuulassdglivihaiglunan 0.3 Jundl uazdelviinaudenany
ssuulwihwesideuseviossuurssmsisiiuasuarailesmndgm out of
Synchronization ﬂfgv‘ﬁamm’aﬁaaLﬂuﬁ%’uﬂmaudammﬁamaﬁLﬁﬂﬁuﬁu

3.2.4 n1swWandanaslnihndudu
(% aa s g A‘ a LY 4 [ <
Mendsannisunesinelaniees esnnifalwihduniensadu/anug
1 1 1 A o { 1 g ko 1] a b 4
Ldagludiefidvun wazilieszuvlasedneluidnduidiganiazuniie,
Sunefimesasdeamiinainmsdendenduidigsyuulasadreliiindunm,
athatloy 2 Wil

4. wumMeNITNagaUduLIasinas

4.1 dadurSevisenuiivagau

Sunedimefazdesiunsmageulneniissunieandunageuiidunans
wazldsun1ssusosmNNInsgIUiBIAdaulIn ISO/EC 17025 (dwiu
Sunefimed) vislesun1snsivaeulasgeusunmMsiuATalg

4.2 UYssangasnisnagau

4.2.1 nrsnadaunisaantuu (Design Test)
& o a s ¢ A o A A W i A & o
WU TNAaeUNUBUNBIABIREIA AL TUAILNUYDITU LNDIUEUDN

a s

dunefinefiuiiestiuniadddeuiinsesntuuiimnzauaeandomiy
Fafmuasislugrunsauauganmlniiuaznisnovauessdeszuulnih
Sunefimatuileeriumsvaaeunseanuuundilidniudesinmageu
M3BeNLULEEN
mManegeuMsoenuuudasiilunsluynidenmegeufie e1suein
useunssiten madnglwihnszuanss aussiuinieny 9aeanuiviheu as
Hosfunaiinloduauis waznindeudendsluiinduiu wasdewiunis

vogeulnsaaTundauaudfoude 4.1 Wi

4.2.2 msnagaulszansad (Routine Test)
3 d‘ Eg o = U a & 5 df d’ o s 35 k%
Wunsweageuindesdidunisivdunesinednniaisenasiluinasld

a 4 a

nu deliAnmuiulalurnulasadegeauasdesiunaldefionaliessuu
WY FadanadauNfasinn1snageulsEdasedno AT IPUrIUY 994
ANUAYNU wazn1stdesiunisiinladiLauf

3
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4.3

manegeulszdnaiosasnsasiunisiasaatunilguaudfinude
4.1 videvtemeasurasinanduiesinesddlafunisaiaaeunazeeusuan
nstiuasra

A5n1snadaunaznain1suseiiu

4.3.1 mavadauaiuaiin

Wunsneaeuuszian Design Test Tnglianadetuneuismnaaeuuas
naginsUTElumNINesgIY IEEE 1547.1-2005 4@ 5.11.1 Fafavunlyf
nadeuiadnszuaefuadnilodunesinesvinauil 33%. 66% way 100%
YOIRNANTLUA

4.3.2 AMIVNFOUKTIAUNTTLNDN
I~ . Y] a 4’5 as
Junsnaaeuuseinn Design Test Inglvidnsdatuneuitnadouuas
¢ a o w oa s o
naeinsUsziflupuansgu IEC 61000-3-3 dwiudunedineinfinssud
FfalidiA 16 A vi3euasgu IEC 61000-3-5 dmiuduiiedineiiiinssud

FfaLAund1 75 A iewnasg1u IEC 61000-3-11 dwiudunefinesninizua
ffaldiAu 75 A

433 Msnadaunisaglniinszwans
< . v v = 5 ac
WWunsneaaeuuszinn Design Test Ingluansdesdunauisnisnadaunas
\neueinTUTEIIUANLINASE Y IEEE 1547.1-2005 48 5.6 Faimualiivagey
YamnTeuansailodunasinesviaud 33% 66% waz 100% UaIRAANTLUE

4.3.4 ANSNAFIUTITIAUNNGIU

(1) Design Test

1.1) UAUITNITVAEIY
msnaaausuwdiu 2 @11 Ae Overvoltage waz Undervoltage

o A

NU

o o
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Fde | SIUIUATI

o FFnsvedau
ynedeu | Inedau

(1) mmmaunaimasmmmamimmmu,au‘uammmmﬂwmam

2) mmmimmwmmemalw%mmwNauhmsmmuﬂnmawm
aumasmai

(3) Fadn Overvoltage Trlp Setting mawmaunasu,maiwmuswumaau @
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