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Synchronous Starting Tests for 65,000kVA/63,000kW
Generator /Motor for Midono Power Station,

Tokyo Electric Power Co.

Following the growth of pumped storage power plants in capacity, it has become
difficult to start'generator/motors by damper winding. Instead, pony motor starting
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method has been increasingly adopted. Actually, power stations at Kisenyama,

Numappara, Shintoyone Okutataragi, Ohira, Takasegawa Nambaru, and Okukiyotsu

employ this starting method. However,

for starting many generator motors

synchronous starting system turns out more economical. This system was adopted
for the first time at Midono Power Station, Tokyo Electric Power Co. which has

been in regular commercial operation since October, 1969. The results of tests

conducted at this power station contributed much in the design of generator/
motors for Ludington Power Station (388MVA-6 units) and Numappara Power
Station (250MVA-3 units.) This article introduces a syncruonous starting system

adopted for Midono Power Station.
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Fig.2 Torque Characteristic Curves for Synchronous Starting.

B 7208 K20 2 pubBic, Tl - IZAH 4§ 5,
T> TR BRSSPV 7 D513 49209 % 5 Tk B 56 A4 1
WTZDBKREL DI, FEEDA - L, "E#EhE oI %
HBLZEizoHh 3,
L72A" THKEFEE ML ZIZBRKES L2 FY L 7]
o BT RL 27 2D LKk E L 50z, FepARE ke
FNTIHBIE 238563 2 08 h h 2.
&2ﬂuE4=
(1) W) v —
m&wmﬂ_mﬁﬂﬁﬂuf&rﬂthMMiné%ﬁ;
AL X LRSS o Ml pgn 72 0, A 720 L2

e
g2

HY I“”t” ?YfEF\T % % {1 ¥ F B ; = J‘)J';y; 1, Z, LH;{,“H 1} Lr—
MEETHWEEHMEHML L 5 o, B IEZ ) ¢

2R G A 5 AL 3 2

7l A Sl Nt ) = I
(2) L < Wreso BHE
L30T e B I I 5 vh I & 72 3 R S T Ak X 2o HL A

F¥ 3 Uﬂ;%ﬂ“] DL WiarZ2 bl X, KICHEBEL - W2t 4p89 ¢

IS L T2 & 2o v, KRB SEER © IEHh RERRA o L <

W?ﬁlﬂtm AT EL VAR, Tk XIZRY) B

F CoOREMElIL,
T3F < 'Zﬁ}i{"ﬁ“ B &

WEahl 1) v —[n]

el Lo Wide 2 Bl 5, SKRICEREI RERRI L < Wi B9 ¢ F 5
S ETD B

3.3 TR EEIEH

(1) HEVEEIEE 2R 35 & o0 [ B a3y
TERGIRIE (2 E T 2 L WD THEIE 2 123 2 2 60-

L (2 (1w e R s (LT
HLERE (X B Eh f s e s (LR
TG H L, oMo,
3 & MEE D h TR A R 7
Z DREIE % e NR (2
FI] 2 B b DL o4 &= fLos,

TERSIRIEIZIE L Th 5 i (2 A ) MR 25 < 3 2 72 &
AVRIZB0~100%% s TH:= ¢ = & 4, & T Ak oy, E

AVREWES) 2L,
APFR X043 )% 4
AVRX*APFR #[HIIZHH
X B 72 BRI B AL B
35728, AVRXAPFR®4 24



HEE DR 4 K B R BT #1565, 000k VA /63, 000k W BB £h £ [F) # 1 Bh 5%

EBEHEIZIZAPFR 2% T TAVROA E T 535,500 H 5,
(2) SFwgifsl]
SETERE LR ENE N A R AL, DTk, fhEhRERR
L xWigs2Blv CREL > BEIRES 553 2. RIS
~TRjICRER YT 5 &, WEEE»ERGINES] 3 5 Z &I
N elae Fifx L < &,

A #EEthk e HRERE
BB REE, B3 13 BRI 2R

¥ fili 55X

GG Eh R BRI He 72 b Ao TR 217 7% - 72,
(1) BEEHEHT
L < W8t s L O RHE KT BT RE - HKPL £ ZoH A akiE
PialsE L 28559, 0.03%THN, 1 HTTEEB) TH- 72,
(2)  9IiE ihhe 2
THOEBIZTFSIS RO KD v T EEZ LI EICE
D S EROTHAE T ) HATH %, ZDI2HEKST v 7
YIS E GO E B 6 LK, Es, Eu®3EEH & e
5EHRE L 72,
(3) JKELhREH v 7
GIRHASEIRD R 12, FIWIENIN P v 7 A5 B REE R & wiE
5 Ak A g IcEbE w2 2 2 TE S, HFEHKE
BETCLREELOAZNEL TL FCEEIRE L UBETE IV
RN TR HES T 24 L T Wb DT, Z L DhadE i
AL T B 2 2 k) GEEhEE o RIHENID b v 7 (afak PR
ornz)EmMkcE s, ZOfHIEZ8 ~10%I2 > F L 72,

1&&41 Iﬁlfﬁﬁﬂé“ BB R £
Pl ] 0 e = __.:
&

7

A

&
O B C
(43) (38) (28) (18)

X3 HIFEHFHEX FETEREE PSR T, RES2ACHL | &
B L, EEREBEB AR TH S,

Fig. 3 One Line Diagram
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Table | Specification of Generators and Generator /Motors
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Fig. 10 Synchronous Starting Test in Pump/Turbine Runner in Water to Fall into Line System (I1G-1M)
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Fig.1 1 Generator / Motor

Acceleration Curve Due
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