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On the Large Capacity High Speed Vertical Motor with
Large Inertia Flywheel Design Research

LIAO Xiaobing, AN Zhendong
( Lanzhou Electric Corporation, Lanzhou 730050, China)

Abstract: Sudden loss of power, the motor in the accident in order to ensure the system safety, motor could drag
equipment rely on their own inertia, continue to run 2 minutes. Due to inertia was far less than the system inertia
motor itself demand, so need to be on the machine body with large diameter, large flywheel weight, in order to
provide enough moment of inertia. In large capacity and high speed vertical motor equipped with big moment of inertia
of the flywheel, the stable operation of the motor becomes very important, therefore, shafting on stiffness of the
machine itself and the rationality of the structure design should be validated. Aiming at the key points of the motor
structure design and calculation, and through the real machine field operation. Verified the reliability of the motor. To

provide the reference for electrical engineering application.
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H LS. YSKLPTS600-6TH 5 600 kW .10 kV,,

BUEDNHR: 5600 kW,

BUEHHE: 10 kV,

BEHLI . 368.5 A,

BEMA . 50 He,

BTG 990 1/min,

R =95.5% ,&3HE 97.37% .

I %0=0.88 , % 111H 0.901

G A <6.5, 5 HE 5.59,

RIEREAE R = 0.8, 5 1.12,

B REEAE S = 1.8, %31l 2.28,
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x1 HHEFREERTELER

SRR ZHME e e ZHME
L,/cm 134 J/cm* 9 7631.67
L,/cm 136 J/em* 9 7631.67
L,/cm 70 Ny/(remin™") 1 100

Dy, 0.738 326 8 Dy, 1.602 941
G,/kg 15 000 i n/(remin~") 1 401.626
G, /kg 8 500 i n/ (remin~") 1 401.626
L/cm 270 K/ £ 1.274 206
Dy, 0.586 318 4 FI 0.374 019 1
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PN, Dpi=93l mm;
PR TEEE . B, =21 mm;
SFRAME . D, =933 mm;
Y NAE: D, =813 mm,



W5 5Pkt | EMCA B AU B FEH) %W 2018,45 (4)
D, 933 0.845 D, 813 0.871 0.42 x 933 x 1 100> =1 304 N (8)

q. =—=——= . ar = = — = . § . —
" D, 1104 D, 933 A G, R HEAR H A LA B, G, =0.42 kg,

1.4.2 PIHREBHFOFEE
PO ZE R (FE IR 0 1) ) B R A
I N i, 4P NRr R4
1.55 x 107°(B,, + 0.27)
/\ = =
P Bp
1.55 x 107%(5.993 + 0.27)
21

=0.46 x 107° mm/N
(2)

=5.993
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L +a, 1+0.845°
B = —ad 10845
Ui PR 0 ZE FE (R 20 L ) 7 9 B RS T 1
B}, AR =K ARAL)
5 - 2.7 % 10°%(8, - 0.27) _

By
2.7 x 107%(7.297 - 0.27
0 °(7.297 - 0.27) =0.327 x 10°* mm/N
58
(3)
l+a’ 1+0.8712
Hrp. g, = ~ = =17.297

1-& 1-0.871°
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(BB n=1000 r/min i, B EAEAIHER)
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933°(1 + 4.5 x 0.871%) = 0.130 (5)
(1) 7E4E n=1 100 r/min B}, F 20254k,
AP IR B B0 5 R FR AR A K

? 1 100\ 2
D, =K|——=] =01132——| =0.137 mm
P P11 000 1 000
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FH Ui PR AS B B30 ) 5 [ I i PR AR B3 K
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") -0.130[——| =0.157 3 mm
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3.2 x 10°N (11)
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7o T 933 )
31.0 MPa (13)
B2, 3 n=1 100 r/min B}, 3713 7E 4 5]
Ak 1 I 1) R AT
o, =0, +0,=2835+31.0 = 3145 MPa
(14)

VIR ] :
[8] = 0.45. = 0.4 x 835 = 334 MPa
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EC) SHUE
B EL 42/ mm 225
BRF- Y AR/ mm 675
LR 9
TAE# /N 220 000
B9/ (r - min™") 990
WS 46
R/ C 55
IRBEIR &/ C 40
i 3 B AR/ mm 905
HE S 3R/ mm 76
S EYFE/KW 8
A AL m? 3
WA/ (KW - m™ - k1) 0.01
BT L/ MPa 2.18
J5e/ [N JEE B/ mm 0.025
/(L - min™!) 15.6
WRIIFE/ kW 14.4
PEEH S/ kW 2.8
ST EHIHFE/ kW 20
B AR %/ kW 0.45
BRI H/ kW 21
SEHhR C 57.8
e/ C 70
TR FA/K 20.7
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®3 XBHE

ECq WAHE KIE  REE
WUE TR/ kW 5 600 5 600
B HLUE/KV 10 10
wrsanmse (007 05102
ETFLARTH/K 66.7 80
AR B °C 65 80
TR IR/ C 68 80
/% 97.37 96.62 95.5
W/ A 5.59 5.48 6.5
i 1.12 1.06 0.8
SN 2.28 2.38 1.8
PRENHLFL/ wm 29 37
WESmE A/ (m-s™2) 2.5 3.6
PR/ (mm-s™") 2.3 2.8
W75/ dB 103 107
WA SRR/ (kgem®) 6500 7114
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