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Abstract

This paper describes the result of a Study for the Optimum Operating method with Spinning reserve
in case of outage of large generator unit to improve the system stability and prevent the system fre-
quency drop.

This is usually done by governor free operation, so we focused our attention to the operating Char
acteristics of spinning reserve.

Next, a study was made to mesure the upper limit of Spinning reserve and when this upper limit
cannot match the required power, a relationship between the amount of spinning reserve and that of
the load shedding requirement was searched with regard to several system operating conditions to use

it in our future system operation.

By this study, the optimum system operating method was recommended for reliable operation of po
wer system.
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Fig. 1. Outline of the function of spinning res-

erve power.
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Fig.2. Block diagram of water turbine governor
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Fig. 5. Spinning reserve and frequency recovery

curves.
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7. Frequency recovery curves by varing
spinning reserve.
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reserve and shedding

requirement.
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o gtneke] 24AE 8 o AL ool L Eabs} W
2 el gxink olgle] 2% e O 27} &
ol el whel BWEpel vl E o] REE vla  ARRESAT
HES 100~150%9 W&2 KE L7z deg
1‘011@' 2= o]r,}.

gl ARTER <3 BEEREGRE A
o] K e] UFRel |3t iRBSH)f ’Fii HET= = Aol 7] o)

fi

i\

ol FHABBOT BIEES R Aol o 3o] o
o2 Ak FE MEKS ETREDS] 1 T
B el R

Load Limittersl] A Lu}7}=x &0 2 1 HHs =
A A 2R 024 =)o A FEBkE A

d5HA H& Aolzhm T 4= oS Aolr}.

6.2 RERHEHY ABHEFHBAR

S KEFREFER ol of ke S E Kol
deol Ao BEEMAAE ek AR Az g4 BB
BRFHIRSTA (T UFR BE#E) & FAo2 Bl

*® 2. BHBAFHEHA (UFREERH)
Table.2. Optimum load shedding program

\\ UFR f
Cw | g EE B

UFR #£5 (Wi ET)

Time Relay EZ&H

\\‘ E 'f

d ) !
ﬁ{ \ >0 (e 59.0 58.5 58.0 | 57.5 57.0 58. 5Hzo] 5} | 59.0Hz o] s}
'T. \ i
iHE
’wgﬁ N | 58. 5Hz 1 Hz Hz Hz Hz Hz 10Fb=) 4= 15%p=] 4
BT
ij(“%) 7.0 3.0 5.0 5.0 2 5.0 — 3.0 3.0




— 102 —

FL slelel e 2 A el 7k AREHRARE 484
Axotor) REFHEH HEe R Helddrt A
HEEAER] A £ 23Y oA A4 Rl
UFR ®@igt-g 2de 2g=gex $& Aelebe
A ES Hokel,

7. % B

TAHEHHEY —RezA +’%‘€Wﬁ?§§*&ﬂ#oﬂ 3}
A4 2 REEBEES KTE FE] HRREFLE
A e FERE T 23 shEgh ﬁmfﬁﬂlffiﬂ‘% *
NEEHL SR 2 TR AR F
5wl S5k A= WBENRIE IS BIEAA 22
S =gl

TR T2 FEE Free EHSRHE FHoz
FAR T 9= BB D ek Kk, BRWE
Bl \ERE O LERLS A, 23 BERES
< e RBAWHBRARS 14 A el
2 AR Ast ohgsl e @R A2 A T Y
q=t

1. BE%HHEER

RBREIEEFY BEEE 4 2 ERRERY =2
7] 4 olelé BEEMET FABRESAel 2 2717}
A=A ko 2 o 2= 300MwikEE K I BEEE
2] REERRIE SlulslA A 3% o1ke BEB
Wh& 22 & stzle] wbabAslch.  300Mweld 76
FERAFKEANA 19 10%0 Ndsle REE =14
e A=Y Alxe] Weld e HEAFHIE AR A
2\df/dt ﬁi:ﬁ%ﬁﬁﬁ@? A3 BEME dds) 24
oy AFEETTERS 2~3% %
Aol v,

raAD g

2. BERGHRENZ

BREBRMENS T2 HEE Free EHERTH 9
o REEAXN BEREHEES 5024 7|
W dE AL K, kS F3 Load leltterVPX]
2] gRAreleh. 3 olo BhfEHEME L RHEM M|
& slealA =3 2ol 2849 BEREHY ER-E
A o] A& I Eel BEB AFHoz FHEAY t
ARE &8 LIEEE THEBRSE Al
Zg& Aot

o] dtej] %Eﬁ%ﬁ*iﬁ g, B dejAE e
BB RBM A ¥ BEME SieEld 48 4
QEE vle] BRFIEHESRE 235w EHY EHAY o
AAe BEEE 58 HEEEA FAARD ez Bk
g g o3 MEVBE LY FAE WA BER
R e LA eE T T YUES sk T Ao

TREBAE A% § 5% 1975F 9A

1=

3. BEAFHRARLNS BE

oFo 7 HHEF(Bo5Mw) ot -2 KEFRHEHK
Byel] &= UFRell o3 AfjiEle] Erhsishalzlal o
ALY AMEBETReZAE o4 AR BREA
FEIR A (UFREEME) & 2o 2 Al &sbe o] 7by
Hapstebs A& AL A 4 et

APEE R doid A3 HH Y we B

+% P MERGEMSD GFEURE D A R
PRABESTE, 18 AR EEMER &
KBRS 28 HEE BaE el

Eos A LS 105EE RPN TRNRe 2
o1 50120 A Q& vhelw ) xhe) & 0 A B Lro A 2
o] L welch,

2% XM

1. BEAKS  ABREREHEIE RRBERER
W AEEREGEE Vol 24 No.2 1975.3

2. Kk TR “BEARHRGR BAHA 3
g Bt KEERBEE Vol 24 No.2 1975.3

3. Kk “FHEETDY BHOGA =L RBR
BH” BE BAAHRESE 1975.2

4. AXRPRENGHE : “BEBHEDA 0 BN
RiEH” 1967. 9

5. [WBA—: “BEREN” BAERBEGE
~8 No.971 1969

6. BEH, %EE: “REFEE oA BB
M AABREBEEE Vol 87~10 No 949, 1967

7. BEREL  “BHRKY HBHRABEGIH”
¥EW L 10701 1971,

8. L.P. Hajuda, ]J. Peschon, W.F. Tinney, D.S.
Piercy “Optimum Load Shedding Policy for Po-
wer Systems” IEEE Vol. PAS-87 pp.784~795
Mar. 1968

9. D.K. Subramanian “Optimum Load Shedding

Vol. 89

through Programming Techniques” IEEE Vol,
PAS-90 pp.89~95 Feb. 1971
10. R.M. Maliszewski, R.D. Dunlop, G.L. Wilson
“Frequency actuated Load Shedding and Rest.
oration PART-] Philosophy
PART-] Implementation
IEEE Summer Power Meeting July 1970

(512)



