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Equivqalent Circuit:
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Elements of the equivalent circuit:

Primary current, Ip CT winding resistance, Retlohms/turn)
Ideal secondary current, Ip/N Lead (wiring) resistance, Rw
Magnetizing impedance, Zm CT terminal voltage across burden, Vb
Exciting current, le Burden impedance, Zb
Secondary exciting voltage, Vs
Relationships: i Vs
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Selection of Relay Time-Current Characteristic

+ “Inverse” characteristic -
For systermns where the fault current magnitude is determined
primarily by source switching

+ “Very Inverse” characteristic -
For systems where the fault current magnitude is determined
primarily by impedance and fault location

Inverse
+ “Extremely inverse” characteristic -
. ) L Very Inverse
For systems involving distribution fuses and reclosers,
and where “fuse saving” practices are employed Extremely
Inverse
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i# #(Normal Governor) &« F #-3% 24 i % (Droop Governor) °

Bz ka0 B Sl ORI KB AEH b s g et
AIRRE 0 RIER T R RS PR BRI B R R TR
U2 M RE AR G L Afss 5 R AcRI 425 o2 g P - @
2. &(Droop)4F |+ » d **+t p(Proportional) ¥y 4] # (T & 4 3 L2k 7
REATFEL Afss > 5 d 0 Biff & 43241 (P1-Contro) 7% @ & & 24 B %
(Speed Changer)zx % # § §* %% 3k T B (Load Reference Setting, L.R.
Setting) 2. &k iy “/‘érﬂ 4265w e Fat iy NIRFITHELEAR

o R

24



1 1 1 1
B AREARESE RSYS Rl Rz B RN

|
B s snggpnlf= (R—] +D

SYS

L
B> R PR Af :_AEA
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1.0 1
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1
1
]
]
1
1
]
1
1
! -
0 1.0 P
No-Load Full-Load

Bl 425 F AR P\FEd M
1? }ip’% 5{3 2 ;fpv-&r,"f‘ T

Integrating ¢ Initial Setting of Speed

Control Action ]

of Speed o Changer (L.R.,,)

Changer N BREADBEFTLEERT
ERDER TN Final Setting of Speed
2 g A 4 \\ ‘/Changer{L.R.zﬂ)
# 0T N

1.0 T
< f
_ ~
1. -AfF - - e NS -
oL,
: I >
0 P, P, + AL P

B 4.2.6 T 5% i 388 30

Hipo o bort d = 5 F B 42.7 3P E 48 s o

25



L.R. t P A
—roi Governor 9 Turbine il L
+ + 2HS

L.R. = Py (Load Reference Set Point)

v

1
R

L

B 4.2.7 PopLE 48 ik L2 1@ 482 MR

+ - X g
[0} ™ Ao K ., Ky
N 1 _/ s

— Steady-State Loop

1+sT

Transient Loop
(Rate with Washout)

W 42.8 3 AR 2 RIS H S W

4-2-2 p B8 T34

Bz iRz p B RHFZPEE D AT TERED ALY
T8 o ORIk SV %’ﬁ d 3 1% B 474 (Primary Loop Control)
Zp RSB E S AR PRAR o AR TTEER Y
8~10 #y » 1 2 AGC g =t 1% 47 #1(Secondary Loop Control) & # 24 32
#](Supplementary Control) » =t 1 #3724 %4 F i “E 3w B304 > 324 8
T T R 1~2 24 4ol 429 LR T AREAAR > AR

THez M4 > BHISAAPEHE S A(Incremental Cost) ™ & & o

|

\
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ALFC Loops AVA Loop

Secondary ALFC Loop Comparater |y

= - valtage arror il o
Tieline powers Primary ALFC Loop ——— —
i | ' # o "_/\—"'_"‘_ E Armplifiar
\ Steamn v |
Speed Hydraulic Exci I v,
Integrator Chlnﬂr Cawvernor Amnl.ho —:—0:’ Fu e
AP AP yuro Twer
rel C ——
= A control
Signal J—E @ N ;'{;;’ or Exciter
mixer Brey 'I[Eerl Hydraunic
Cantral Power Turbine Fisld
Error 1ACE] ™ power, aFy Circuit
| [ ~ +
ReEctilier
~ & Filter
PT
f
Central Control \ \‘“
[ N
To A I

B 4.2.9 2 ~ 8 T i dle B
% B ir 413 £ ACE(Area Control Error)* £ & % 3§ »x# &

MW 23 F 0 T & 40T
ACE=T-T, + A(f - f,)---(MW)
= AT + pAf
= AG — AL + pAf
ﬂzﬁ%::EL-+DnmmuHﬂ

sYs
B=drdl w2 p KA F

To=#! T B8 14 T 4

FHEI AT A TE RS BRAAEEP2 2Byt B G

B %8 B > fi 5 4 5 % £ % #(Frequency Bias Coefficient) °
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1
B =Bgs ~ Bsys = [R—

SYS

]+D---(MW/HZ)

F1¢ ACE=AT+ BAf...(MW)
-dxm T o4 ACE>0 228 88 % ACE<0 2 28 %

ACE=0 £ T £ ¥ & f £ 57 5 S & 80

BB RSITG AR R 4210 AT A PN E T

B2 f e AL SR8 T B J RSB EGIEL L

ALZ=0)

B 4.2.10 & B %3t 3 3 % 50

B S- B ksmpide B @3 AGC & i A
Af=—AL/ (Bi+B2)

APgi=-(1/R)AS » APgo= —(1/R,)Af

APL, =D\Af » AP ,=D,Af

ATl - APGI - APLIZ_ BlAf
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AT,=APg—AL—AP,,= —B,Af— AL

AT,= —AT2

BN A5 AGCHD B T A

MFFF= 3 AHNFTEFEEFTE)ERE P H R

ACE,;=0 » ACE,=0

APG =0 > APg=AL

AT1=AT2=0 > f=10

QF®EF-F REAFTE(ARF LA [P e

ACE,;=0

ACE;20(# 7 B #H 1 X & » @ ACE, -2 v 1| })
ST ST i A Py s PR 0 (4 3 | MR R 2 D)

2 4 Poy 4 ACE; =0 AR GETd T A -2

ACE-AT,+B,Af=0... (1)

AL—APg=AT,—D,Af... (2)

Ffzd A NEIAF I AT 40T

AN\f=— (AL—APg,) / (B;+D,)

ATi=—B|Af

RGBS P RSP T A P2 F TR AT

SR f=1f,+ Af
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@ L‘{E. %Q/F?g (;T'— T1 :T10+AT1
T3 2 f '€ Po=PLoy+ DA (Pypy=Lo+AL)
%3 - f Y& PLi=PLio-DIAST

B- 23T E Pa=Pu+T

=)

4o T3 - 2 4F 5 iR £ (23 B (Frequency Bias Coefficient )

FHAed B - R R () 4 AL) 2 @ Baun i .
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B EF AR F AR R BRSO B g T B R
@é%?%%ﬁ$?ﬁ,ﬂ%ﬁﬁ§ﬁ&giwéo
4-3-1 %4+ BAARE

# 4 F R J % PE%(Carnot Cycle) = % B A #H» “13) + H A
ihd BB RUEEAIS BRRERGT LS DTGB Bk oA
TS fE o doB] 431 At 0 B-F(P-V )RR -F(T-S)R 2 -
A-B-C-D-A 2 L+ F K%k > A-B(FEWHR): ¥ 3§ W& 1
TAF AR R T 74P FER B EHR% ~» £ E QL;B-C(8#%
)R TG HER T IEAFRRA TR S T2 C-D(3 R RS :
i R RBGEAR L AT AR R T2 T e dple R R O EGE AR
RHE QL D-AG BBV G REL L IFATEAL T2 B
FR T, R - BF STk $oHEdEs We g+ ke b
I HE%kE % i A-D-C-B-A * % » Flm Q2 #_1 %/ F i g # R
Sor B EGEHAUAE) QL a1 FAFERLEFREARORE W

A5 e FIR TR A0y E
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(2) Heat Exchanger
(Boiler 8 Superheater)

Engine

o | —=W,
Turbine

(Condenser)

|
|
|
! (1) Heat Exchanger
I
|

W 432 T W2 Fitfod 4 ok
T2 P F JE R (Rankin cycle)de®] 4.3.3 “757 > ki g
BORAGEEAT 120 Sl Y KRB T o T il S AR 2-3
AR Y S FORRIEAR 3-4 0 LR LB Y G R EIHGE R

4-1 #F o & e (TR o

IDEAL CYCLE H3

P — e — —

|
TEMP h2 H4

ENTROPY

M 4.3.3 ¥ ¥ 7% % (RANKIN CYCLE)
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AR LT AR R A o TR LRV R F) 0
BB 2FILILP R P2 TELFATRR RRETTR
steam plant) ¥ £ 3| B ¥ 22 4 5 35~40% -

p

A e T R

B OFR AN g APEE -

B EREATR KT R R METEE
4-3-3 5 this R

FOREmB ARG S F R 3§ BRE Y R R OF
BRE R E o Bt e X BHRELBE S B S RS B IR B F ’IL‘E
TSR (TH IR AT e A F o FREBBRFEA RN B
(¥ 400~550C) > @ Bigis » chp § LA FER g3t F 7
BEF A Pite BEASRLGEE TS §FIEHRBERS Bk

Bl 4.3.4 #r7 o
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Combustor Exhaust

Compressor

Turbine

Inlet
Air
434 § F i o5k
FOREwSRRED G EBRGER 12, URSHERL 23 B R
AR EAL 3-4 o TR RMIEA4-1 re S T AR B3P E Rk
(Brayton Cycle) i+ /& 4 -§8 4 (P-V )Rl fcoif & %% (T -S Bl % 7 4§ 4.3.5

t'"-i‘TF o

\ I
@ ® |
\") S

®l 4.3.5 3+ ¥ & A (BRAYTON CYCLE)

4-3-4 38 R AB B RIZ
HMBERPEFTRELERG A I FERERS T4 PR
B F - R A S R e R R T ¥ -

PR E TR mid g R e r R g g S REALIr s ki85
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rEE TR R B FRIEDEF KBTI HY T EETH
FRoMLFFHBE TR e s FT N I RRF T

4] 4.3.6 #7o1 o

STEAM
TURBINE

STACK q
[23)1 GENERATCOR

-+ CIRCULATING
-  WATER

CONDEMSER

AR —~

GEMNERATCR

} FEEDWATER
GAS TURBINE BUIP

W] 4.3.6 4F 05k 1% 22 1
LA TR B F TR B D 40%~50% 0 @ AF TR AR R E T o
B4 L
B s AR

B EREFRE

SR A R o I S S TP
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4-3-5 F “AFEBRFT A

F 147 Vé%‘% @ & i(Integrated Gasification Combined Cycle -
IGCC) 3 & f 1 p B s T e Aol &a18 ¢
# o IGCC 7 £ 2 et il o @ LTI B A iy § 1
& & § (Syngas) &£ ¥ » 45 955 i o4 3

FHE RS A e By e FL RS R

Coal Gasification

Syngas 9 i Syngas  ETT
Cooling ! |

Air Air Air/Nz
SEPorotion -------

o System

W 4.3.7 § 47 % 5 LW
IGCC i * %fidmt i > ¢ J2%% « 2 B~ B2 4 5

EELEERS T L Ry TS SR A SN E S

P @i e chIGCC T R #rad o 2 ) 40% "EF B+
B (xS >60%) 2 F £ FE A H IR F T F R B T 50%

Mo A KRBERERHT S 2 IGCC &7 8 FRocF#& B 1 60%°
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4-4 3R AL L ARER

P D RE AR RE R TR R g ko
2.2 2 ¥ ¥ 548 (Utility Economics)) -3t 2 X E ¥ F &4
T R A2n@IF o~ for 3 EZ BT H A
A N FRABA TR 2 > AL R Kt
SEETEE S RERARLER WP FEE o
30K % mﬁ%] T v g 7 R3] ( Strategic Transmission and

Generation Planning ) —41%* & #& % & ~ % 448 5 2 ep b iz

Ve

IESIELE RS E S E L AT LRy

BRIz & H R IR E ﬁi;ﬁ RS o

|

%%gg?#% FPF ~wPERESRE. L B

gl
—4
w

3. & in & % (Cash Flow Approach) &k 4 47 » 1L e F it = %

7

et {25 RRHAPFREY PETREFRT B EF v



i (Payback Period Method) ~ I /2 (Present Worth Method) ~ #
i ;% (Annual Worth Method) ~ & % i& ;% (Future Worth Method) ~
# T #F ¥ & % (Rate-of-Return Method) ~ /B = & 1t & ;2
(Benefit/Cost Ratio) ... & /A% > - & F B372 LK > A &g

A T R F R Y Adeh 4 7% (Inferred Analysis-3% 2 3R ¥

3

T E T E ) B, EF 4 1772 (Actual Analysis TF & 4z F
FPHIFME) - T ot T ERIEHFEYREABLITE D
EFFLEREEHRY ZFAIE > A VARG
XEPZE I BEINR=0&M+D+TP+Ti+I1+E)k 4455 #
P REZTIcF O&M A 723" »D&7rEdI7E > TP £
TR AR TIiZ e rfo 273 EIFEZ7E T o

LA FA G AT A

Assets Liabilities

Plant at original cost
Less depreciation reserve
Net plant

Construction work in progress

Total plant

Current assets

- Cash

- Accounts receivable
- Materials & supplies
- Other investments

Deferred debits
Total assets

Equity
- Common stock
- Paid in capital
- Retained earnings
Total common equity
- Preferred stock
Total equity

Long term debt
Total capitalization

Current liabilities

- Short term debt
- Accounts payable
- Customer deposits

Deferred credits
Total liabilities
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I OE

l.

2 AP 2 e
4 $1(Compound) -
EJFLIF O REPAEENARST nE &3

F =P(1+i)"=P(F/P i.,n) °

373 (Discount) :
EF5IF ARFnE L FAEENIRE

P =F/(1+i)"=F(P/F i.n) °

4 41 £ (Compounding an Annuity) :
ERP 2P ABEFAEAHFAA R AKRF nER

£ 3f F=A[(Q+H)"-1]/i=A(F/Ain) -

£ £ 4f $1(Annuity to be Compounded) :
ARSEnEREFF 2@ v nEF B2 HEE 4

A=F i/[(1+i)"-1]=F (A/F in) -

# % 23R & (Present worth of Annuity) :

&
;0
{\x
1
2
Jﬂ-l
_H?.
=
I+
=
;0
48
)
&
5
hpas)
2|
{ﬂ
»g;
J=t

P=A[(1+i)"-1]/i(d+i)"=A (P/Ai.n) °

s AL

L1 % >t & £ (Annuity Equivalent to Present Value) :
HEE» TR RE &

A=Pi(1+)"/[(A+i)"-1]=P(A/Pin) -
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7. 323 % it £ (Uniform Gradient) :
nPHE- L THIFTLEAZFEH N FS G H

% »2R® PP=[1/(1+H)"[G/i]{[(1+i)"-1)/i-n} -

8. A e #3|(Geometric Series)A=A (1+)) > B # A %

#4

‘-’m}%

Eiontez o) o BSHE ER A (1H)E >
Pl H I & P=AT{1-[(1+)/(1+)]"}/(i) £ n £ 15F &
F=P(1+i)"» =¥ £ & 2xk k& & Ao

7 7 i 47 ¥ (Depreciation) ™ L T H F £ 2 § B

% ¥ 3 ~ % Jz(Capital Recovery)R| & 7 33k & & & £ "Ip 2

=

AFAF S BT P e 47 0 B v e F#i(Capital

Recovery Factor)=(A/Pin) =i+ (A/Fin)  p M 73 47 & 5 ¢

1. & & 37 5 (Book Depreciation) — & & 37 540 % £ 2> K &

ERERFIE O RIMTEFRTEAZELMI RT3 -

2. £ F R & 37 (Book Depreciation with Reinvestment)— -+
ERSERTAIRNT O RERA Y EF AL ERAT
EIEARE o FIWF T RPE > B BB X AED 2 FFE R
FTEPHBLRZERIED > FKE e 2 2TEEY AN
R g H AR PR B ERAITERT £

‘

7 18 (Book Depreciation With Salvage) : %% & &

w
b
=1

A
=T

4 ‘s

x-z
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Pl EdrpBgRE S~ F PR AL fE-

4. g3 ez FAw iz REX A
P.W.=ZALL X[ 1 (Px-Dx)+(Px/LIFE)] (P/F l, X)

Hoe X= &A1 F

o P
Px=HRE XP]253E =i (Px-Dy)
$ I
DX = 47 &5 & F & (I —
/ = Py/LIFE
X 2 B4 | |
0 X LIFE w

5.1 ARG AEELT A vtz IRE(Y F))
P-W-=ZALLX[ 1+ (A/F i, n)] PX (P/F i, X)

Hoe X= & A18F

PX: ﬁpg&XF\—L5§E

iPx

Y/

/(A/Fi,n)PX
|

a%%ﬁ?ﬁﬁ?’%ﬁﬁﬁ?iﬁ’—&#ﬂ”%ﬁ?

I

]

¥

f* & L.O.L.P.(Loss of Load Probability)i# & i 1 3% i 375 K 5t

?fa}i °
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FEAPRISZRIERE SR ARG HEFIEA

T RBE L FHERE T AT - a3k

Sof fEaEHERE Y FREERY S & LOLP 7 iF & 5
teo FAZBARFENE > RYE T IHREFTREE 2 R
P o F I HAeT
(DFI* gm0 wr TR uEgFaid o
Q) S H S TR R T F R R hREEE 2
Gz gtipe TEFIFRE AV f 0 AT

RCRR A RF AT RRPBEE FERE) -

RG]k SLeiE AR VR RS Y FE KBRS 0

I G ER 2 X 2T A BFAIRI AT EELT AL

b=

IR 2 Vot MR EE R G AP T EAE
BRABBTEY 21 BRI R 0 A RLH
Vil SR e L GRS BRI s S NENENE A AN I A
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TR EZ4oT

7

(D1935 & 2 2P 25 R RRF 4 HL3

BepREWOT RS FHR TR H - A F £
SRIRALETF TP 2 A RO S FOLF R (] F)F 2

LA

(2)1978 # 2> * £ % ¢ FIFCR 2 D F & EF - ARFHFT O E
FURAATHLI A ERTEF T BEEFERFIY
REAFR-

(3)1992 & v e iz 4 A0 % FLEK S B Th
& 11

(4)1996 & FERC (% R ¥ =Ni k¢ 414 B ¢ /Federal Energy
Regulatory Commission)Order No. 888 : 33 1]+ & ]‘\ﬁs?] TR
DTGB PFT A e} §R S o2 b R
T4 R

(5)1996 FERC Order No. 889 : % 4|+ & ¢ * R 2 g iH 24
B o BT TR E R ks MR S T 8RR
AT AR A e

(6)1999 & FERC Order No. 2000 : 2 * % 32 i T 2.5 5 i o
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R I S L R P PRy P

(7)2002 # FERC %4538 % #-(SMD)% 3+ 2 ¥ 45 k40 » 2 B i

(8)2005 4 FERC 7§ % B3 7 324 3 (SMD)i& » ¥ % 4a s 1 £ -

PHERLNT 16 BRBC S22 A1 AFE R B L

g jh = ﬁs?] Tk SLE 1 ’f# (ITSO, Independent Transmission

System Operator) » v @ 3£ 254 F11E 2 fb 2 & 5018 # 5 4(ISOs,

Independent System Operators) ~ ¢ 1 & & 2 ﬁs?] % 2 & (Transco,

Transmission Company) > % H v Ap B cnficd] » p w2 5 5 B
ITSO(¥ k2 B 13 % T £)° SR IE 1T > g 4o

(1) 4e M jp 2 % 318 48 4 (CALISO, California ISO) @ B 2z 2bak

Ho DRRIA G PRI ORI T

g4 % % #r(CalPX, California Power Exchange)z 4 B e
PR 2 e BEES - R He

Q)R 4 ¥ LA+ ¢ ISOERCOT-ISO): § # 10 B
AR AR BT A T i@’i%@?lf;:ﬁ B T o
AL FRE R AR

(3) #7# # # ISO(ISO New England, ISO-NE) : #7437 # # # 7
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4 7t 4 (New England Power Pool, NEPOOL) » ¥ Iﬁ’_ﬁs?]?, %
ﬁ’%%ﬁ$,£?4agﬁo

(4) = 5 ISO(New York ISO, NYISO): NYISO % 1999 & 11 * &
o Bl NV R 2 B RO T PRI

(5) % = B g5 74 % (PJM Interconnection, LLC (PIM)): & % ' ~
TN BAFNEREOPIMPARLAEE LR AR

T4 s R B BRSSP T R S

TEZER 1965 £ BR4eF 2518 > SATT 1991

-

FRoH
EWFLRP TR ELS LR e E R BRI AR TE

LRI % AR EBETEEB T 2 EY o it o

A\

L2 204 s pd vz B iz da o Rpd iz B Y

W T4 B HEY o T B L kT Aol B
SRR AN KR h EE L 1R T
I -
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4-5h + B T
SHRHIIFREARPF FlLi T FAL R L KA 544
FegtinAs A b o FR Bt R A M enIt i 200 L Rk AL

I PR i 9 E 2.74x10°MW 0 B P T ) 3R L 2x10'MW

B 451p %k v i H

4-5-1 b tEid

B8 AgHE = & g i 4o

#8453 Nacelle : i b B H B4 - F T - B E 2 N
T ded] ks e

¥ 5 Blade : £ § (v % » b i fE 5 BHR

b Hub @@z AL K

A fih Main Shaft @ 232 Sk L B B F o2 @L D

Bho A BT
# fnf8 Gearbox © 1% 4vid & Fpde = i F &8 T 8

T 1 Generator @ #-#5i #% 5 B 0
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3e 28 Tower @ L3R #52 {%45 % & % 5L
*€ & Pitching * P FE P ¥0h &R UAEF F 4 D

o 5 Yawing : EH AU AT £ b v 5

=H

£ @ % % Brake ! v ird] e R R #

Control Coupling
Cooler Obstruction

lights
Casing \

Generator

Oil cooler

Pitch drive

Hub

Ground frame Nose

cone

Noise decoupling Yaw drives . .
Rotor shaft ~ Main bearing

B 4.52 h #5457 & B
kPP % 3m/sec ik R (T HBHE) T AR

B RE L ERBEEREE AR THER B EEF R DA

Bl Bed RRPRBEFT N TF RERPLALNE
l.ijf‘uﬂz WHELE "fé&ﬁ“»éﬁﬁi‘fﬂ P BERENBAEE ® AR
YEIRABLR A LBk AL E o EF 4 S
£ 0 TAE R PP SRS o HEIR T LR
AP s T E LB RS BB R o

207 5 B4 B2 0% @ g LA RBEZRE AR
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112m > SMW B 4k #52 /=i 125m) > P # 12 3.0MW 42 % 4
o s g 3 fEALE MW Ok o B TR B
BoRSMAZL Y W RIRE S BOEL R HIRS

FEEARG- Ak IR BEF VR A0 &
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B A 5-10MW SRS P s Ra BAM e IR R Y 8
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