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2.2.1.1 Topping Cycle Cogeneration

Topping Cycle Cogeneration A srUURRANENUITE Gy
pataFRuN AR Wi Wiendaunadeuiiasdaimdnnuadauiivdoda 14y
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® Boiler = Steam Turbine
® Gas Turbine —= Waste Heat Recovery Boiler {or Heat Exchanger)
® [nternal Combustion Engine = Waste Heat Recovery Boiler

® Gas Turbine = Waste Heat Recovery Boiler = Steam Turbine
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® Waste Heat Recovery Boiler ==> Steam Turbine

® The Exhaust Heat —=> Gas Turbine
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Waste Turbine < )
Heat Heat-Recovery
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® Back-Pressure Turbine

® Extraction-Condensing Turbine
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Steam Steam

Electricity Electricity
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—P»— Boiler

Fuel
—»— Boiler

(a) Back-Pressure Turbine {b} Extraction-Condensing Turbine
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wa (b) Extraction-Condensing Turbine
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2.2.2.2 STULHRANAIUTINULLNINU AT

(Gas Turbine Cogeneration System)
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11'1:4':'L’iﬂuni‘:mum?uﬁmﬂqmﬁumagﬂLmu v la¥au (Hot Air) 1e9maniay (Hot Fluid)

%’ L “ B o L] -~ - o '-l-
wazlarn (Steam) rerufanAN N Ia Ut nduituulseugmawns
un Waswniimsiuusia wszlsr@nsnwnnsdudanndasdndtrzuniy munainds
- 4-: ¥

nanPlios dagludas 50 kw 6 50 Mw
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(Combine Cycle Cogeneration System)
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Compressure
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Condenser
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Imei1u Heat Recovery Steam Generation (HRSG) levin#ilévinlusinu Back-Pressure
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Steam Turbine 8 Extraction-Condensing Steam Turbine (el luntsa@m Wi R
‘lﬂﬁ’tﬁ'ﬂdm.m'mnﬁqﬁ'u‘lﬂﬁwifammsnﬁﬂﬂlﬂun7::mumm§m‘lo’1’§nﬁw Mz uun@n
wasusauLulfrruumdiuanadeudan (Combine cycle'j Tndufiteflunisin
LSRN TG Lﬁmmn@'ﬂ?zanﬁmwmaﬁwwa”wmm*m?auﬁq (High Overall Thermal

Efficiency) Wuiaq

o - - ' -l
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(Internal Combustion (I.C.) Engine Cogeneration System)
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® \/oltage Synchronization

® Overcurrent Protection

® System Imbalance Protection

® Ground-Fault Protect

® Over/under Voltage and Frequency Protection

@& Reverse Power Relays




Ar1efl 2.1 dertwuneesginraliiesiuideaidminrsuuniandauson

Atinsdensafuszuniin aunadeud 200 KW 4 80 MW RN IEEE [1]

MU

Swze range from
200 kW to 80 MW

leEE
> 200 kW

Sluation Henuﬁ" er

Network or radial line feed

Fused transformer primary

Customer load greater than generation

Delta-delta dist, transformer connection

Wye-grounded wye (dist, primary to generator voltage)

Grounded wye-delta

Delta-grounded wye

Grounding bank may be required

Synchronism protection

Ralay to prevent energization of utillty dead bus

Synchro check relay

Hot-line reclose inhibition

Auto-synchronizer required

Overcumrent protection

Time and/or instantanecus overcurrant

Cerectional overcurrent (looking into utility)

Cwvercusrent with voltage restraint

Impedance

System balance protection

Phase current balance

Negative sequence

Ground-fauit protection

Ground overcurrent

Zero-sequence voltage {broken delta connection)

Single-phass over/under voltage

System voltage protection

Qvervoltage

Undervoltage

System frequency protection

Overfrequency

Underfrequency

Reverse power relay
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2.3.1 n1sdelaglud (Synchronization)

kg

urasutalashud (Voltage Synchronization) HluRsusniisiaaAnilafialunindanss
; yoo 4 o ' 1
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¥
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2.3.2 metleafiunszuaiiu (Overcurrent Protection)

sruvIifaynezuuXeantsiifidausesnisfieaiunssuaiiu  (Overcurrent

- J » - L -l
Protection) gunsndaassanidlunistieadunssuaiiu An Tiad¥iAnng (Directional Relays)

Y

deaziinisasasdunseuaifinludusasssuuliyinguy edaldfinnsyy (Trip) 1ATeq

ar - = .

L ] L] [ - ) H L3 : ] =
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Lo ] o e [ Y - < :
T8l (Impedance Relays) Teilded Wn1mirauwuuiuivuladlefonssus Auly

2.3.3 nstlasiunnliannanasszuy (System Imbalance Protection)

metlaaiupnnliannnaesszuy anroiinisnsesdulianniaseenszusanea

(Phase Current Balance) u"?ﬂr-nnnmmé']ﬁuau (Negative Sequence Current) szuvuli¥n
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dauluey dnnsuusWldnstiesiuuuugnduay (Negative Sequence Protection) §1v3L
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2.3.4 msilasnuaruliandasasiu (Ground-Fault Protection)
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WIsuRIA LA (Zero Sequence Voltage)

_r al - d
2.3.5 mrtlasiuusamuiiu/ean wasnstlaanuaaini

(Over/Under Voltage and Frequency Protection)

L'd 1/ o o at o
szuulinsrunfasnisWildauresnistinsiuiseiufiy usefimn uazanudn

nTanAntessLLNEAnd i urzunlWY eteleinye ssuiniinunessuuas
AR NN IMOUALITBTLULALIANAIANTIIRIANTY (Turbine Governor Response) 11
AnaasruuRRAMR R URnsweiazacuanaIduRL (Overspeed) 18 dadu seuw

] - J H - £ :
IwinAslideanisadnistiasiulunsdififiaoandifivauna (Overfrequency Relays) ifindy

2.3.6 Tuadilasiunaslufdaunay (Reverse Power Relays)

o

ruvinfunessuusaans st tieatus1feInfndaundy (Reverse Power

A v = - as o ws - 1 v .0
Relays) iWemsaduaniasfimlnf Beflnnsdieundutasirdeiniafundnseduiioma
dwiiadaiail Tauvioluazsznaulilfion Siaduseiu uadhadaanud dwiLqadens

& = ar ) d o - 8 8
NUITULNRRAWRINTUTIHIINNTNG F‘lﬂ']ﬂ\'liﬂﬁ"lﬂﬂﬂ!-!’]

237 qﬂnirﬁﬁ@udfauazéﬂfﬁw (Interconnection Equiment and Cost)

gunsaififeantrdufunisdensieszuaniiusenlumnssur Wi sz
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o qunsrnaFTaaifinlwia (Generator Size)

. ﬁ‘:‘,ﬁmmﬁuﬁﬂmﬁﬂuﬁﬂ (Interconnection Voltage Level)

o mnufufnrerteadiesianstumninpingm Sedenaseanmnastuntades
fiaszuuean

K - ::' 1 -
& annsiane T lUeA¥ N uaSIAINg

andeiuualunisdensiossndressuundamdanusanusssruy i aguladn
dannarendrasrunlvin usudrradfaneiassuun@andsaiuson acldifuulonalu
v v 1

mafiRendlunaen usnsnuesiifsdymiteneidiiinsuinssuuise

wd - [ . | 9 a [ d’ - e - [ 1 P
finnsdauseiuiudagysion anitlasiunisuanstadneaic 18 uUNRAN AN TR

«l E A - o } wlf [}
Annsuanesnanainssunivin (Islanding) diedimaanalianiaeviianissunauneatnely

: :’4 1 d‘ ] - & 1 :’/
sruuInfaau soaiedaymisingg azanasn uasdesansnusesruun@andeaugonuiy

agnals
2.4 NMTUENTEULRAANAINUTINaanaIngzuL WA (Islanding) [2,5,6.8]

nsuenszuusenithifiass (slanding) A annaxfiszunlwiafinnsdadoutesnisy
malnfirnsascuulvifiieen amanilesnanamaniadaasiussuyres “Utiy” e
fnanTupaumsinaeemeiiinundausen (Shed Load) teerzuvinAn vwialifiifia
annageueifesdntnsszininia Tanmgnisolivenil asnsofissinlifanimuen
mesmeiviirressrunifhaenunldfoi dnlinnsmaeiihment winuanivlyidu
AzzniviiserruunBandanusaniny feazbifinsdeusiafussunivditetng
suysal, dauvesgunsalfmpendinalhifiawmgnisaliduil - Gendn “Islanding Circuit
Breaker” W38 "fadmaessivnlifansuanruneenifhi@ess” Jagunsafazuanidnmos

nnfismanieaillel dalugit 2.5
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"Islanding"

Utility Power Supply Circuit Breaker Power Island

- ——
- il

Inter-tie \

Circuit Breaker \

— e — -

S . Cogeneration Unit
Network Utility i X
ZA \ !
Network Load \\ Local /
’
N | )

7/
o Generator
-

-
-~ -
h-h—"

&« £ -
7U 2.5 anwouznisuensyuueeniiludasy (Islanding)

nasiantsuenszuyivifhesnitiuszunase (slanding) Wuedelifadmsouizes
rl - o 1] A ) i
warzuuIiiY  LAZITULMRANATUMINIEY 1HB9RIndn Ansenialiinanszuuinfiafug
[ | - | - = 3 L -_ 1 14 - - ' J
sonegilu srunBarsiussuunRmnasuiandnasiuAin@andn (Capacity) 194LATE
9 - 4 [ - 1 1 © w y
Anufialidn dhawgliiateaniliaiviadianismisanaudaresnmnusuiioanain
Jd - -l [T -lv -l ) -~
an1ashttnisenaliilufiuune nsBeeAuiunfAealindssNanIsEnIeNs L UNTRAR

184199974 (Industrial Process Load) Ao Assinldgnisifialwihduatineasyzol (Blackout)

%

nstladfurzuunannd LN nn s neanifuss i ass A Geefiimae
TuniseenuuszuLERAEsaiuatnaan Enfunnniszmainiindonas iz
BareiiinAurndenanaecita s liiuds axia s nazannd azifanisennoy
(Sag) TulE Tumnanduiu i fununisenieinfinlussuudassiAnteanininfandnves

d o - [ ] : Ll
wirasnudaliin anduwunl¥suinesausediu uazanniargeay ammnsoinldscuuans

v
[ I T

whssn ey dAaliRadeedinnmauaunistissfudiefaantaznisuanszunasnidy
fa7c (slanding) #eafuienlddan lawszuun@nndanuiansiesannsonsadumanisal

il TmevidldaslinnslffiadusaduAwmn  (Over/lUndervoltage Relays) uaghad
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AuBIiWAN  (OverlUnderfrequency Relays) wunmmseady santiufdiuntsdmnasiu
suuBasy (sland) WanansnufjiFawdellld Wwlewlasesnisinneylureuanees
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