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T N 78 x 1410
" = ! = - 1476 KW
9550 xn 9550 x 0.78
T = L. 8 = 82.5
nNxo 0.78 x 1710 N.m.
' 1410
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M.,
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50 x 1000 1
P = 20000 x X =277 .8
60 x 60 1000 KW
P = P, _ 2778 =347 .2 KW
n 0.8

P, 347 .2 x 1000
Volt 500

The motor current = =694 4 Amp.
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50 x 1000 1
P = 4000 x 9.81 x X = 545
60 x 60 1000 KW
p = 24 X100 554 ¢ H.P.
746
In the case of DC series motor P o ~/T
. The power required =730.6 x /m= 816 .8 H.P.
4000
In the case of 3 — phase induction motor P oc T
.. The power required =730.6 x 2000 = 925 H.P.
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a=2Km/h/sec. m =240 tonne
m, =1.1x240 =264 tonne
r=50 N/t C = !

x100 =0.4%
0

The tractive effort required for train
F=2778m_.a+m.r+98.1 m.C
F =277 .8x264 x2+240 x50 +98.1x240 x0.4=168096 N
The tractive power required for train
F .v 168096 x 60

= = = 2802 KW
" 3600 3600
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—=—=2.1 Km/h/sec.

t 20

m_=1.1x250 =275 tonne

C =L><100 =1.25%
80

F=2778m,.a+m.r+938.1 m.C

F =277 .8x275x2.1+250 x40 +98.1x250 x1.25=201054 .5 N

T - FxD _ 201054 .5 x 0.92
" 2no 2x0.92x 3.5

Torque / motor =28722 /4="7180 N.m.

~28722 N.m.

T
F=2noc—=> or
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C= 30 x100=3%
000
F =F + F + F
F=F +m.r+ 98.1 m.C N
224000 =F, +250x50 +98.1x250x3=F +86075
F =224000 —86075 =137925 N
F =277.8xm_xa=137925 N
. 137925 137925 B Kmn/h/
277.8 m. 277.8 x 1.1x 250 5
Time taken to achieve a speed of 80 Km/h.
(=¥ =80 44 sec.
a 1.8
" {3600
Power taken by motors = =
n KW
=224000 x IOOO)X 80 =5856
3600 ) 0.85
Total current taken =M:1952 Amp.
3000
Current / motor = 1952 /4 =488 Amp.
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S = area OABC
S= area OAD +areca ABED +area BCE
S=S,+S,+ S,
S—l V X t VmX t2 -I-lXVmX t3 Km.
2 3600 3600 2 3600
S=l><Vm>< d + v, [T—(t1+t3)]+l><Vm>< L Km.
2 3600 3600 2 3600
V., {t—l +T -t —t3+t—3}— V., { ——(t +t, )}
3600 2 3600
s |75 1a7s)
3600
Let K—l(—+—):a + b
2 b 2ab
(T-K.V_) or 3600 S=V (T-K.V.)
3600
W KLoVI-V . T+3600.S =0
T+ T - 4K x 3600 S
V= J a Km/h
2 x K

Taking the nagative sign only

T - JT° - 4K x 3600 S
V. = J a Km/h
2 x K

N N S VYT R Km/h
2K
L/ de b/ yiaglisn 1.8 o)luze ol ¢hlaiy HUasll yoay dame J€5 20 4505 25 a3ghyg « iaslss
e | (Jal yal1) Bl 350 LT 205/ e L/ iaglisn 3.6 o)luia culs juniig Ll 3500 (LS
ol Gaymin duds i/ iyl imie of (olyial HUazl Ledl Jean o)l Gomall de peall Logd
Uaal gbeum! e yaadl LT o L3, Y1
S = area OABC
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V, =36 Km/h
a= 1.8 and b = 3.6 Km/h/sec.

distance between stops

average speed = ,
actual time of run

36:% or T= %:o.osss Hr =0.0555 x 3600 =200 sec.
K:;Z.Ezztgl.; 3.36.620'4167

1 2
Vo= [T —/T"— 14400 K S ]
vm:m[zoO—J(zoo)z—moo x0.4167 x2 ]:39.6 Km/h

distance between stops

Schedule speed = _ .
actual time of run + stop time

= 2 =32
(200 +25) /3600

Km/h

2.5 Legio Ll cidazms oo dela/ yiaglies 40 Laylube Loles doyw yow a3 14 -5 Jlia
11/ e L/ yiaglisn 2.2 o luia cals g ylady HUadll yrow dame Joo 2 350 25 Cadginy «resliss
e | (Jal pal1) Bl 3y LT 405/ e b/ Yiaglisn 3.5 oyluie culs juaiig bl 3500 LS
coll Coymie dnd Gapll/de pdl imie o (olyidl G Ledl Jmy Sl (oumdll de pdl dod
Al Ao peall LingT ol iomill 120 ol Ly
a =2.2 Km /h/sec and b =3.5 Km /h/sec .
distance = between  stops

Schedule  speed = : ,
actual time of run + stop time

40 = 23

T + t
T+t:T;:0.0626 Hr =0.0625 x 3600 =225 sec.
T =225 —25 =200 sec.
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a+ b 2.2 + 3.5

K = = =0.37
2ab 2 x2.2x3.5

V = T- ./ T°—14400 K S

V = m [200 — /(200 ) — 14400 x 0.37 x 2.5 ] 49 3 Km/h

To draw the speed time curve , find:

t = L:ﬁ =224 sec.
a 2.2

t3:Vm=£:14.1 sec.
b 3.5

t,=T-(t +t )=200 —(22.4 -14.1)=163.5 sec.

distance between stops (Km)
actual time of run (Hr)

average speed =

__ 25 )
200 / 3600 Ky
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]];fl = II:III where 1 for the motor case , 2 for the generator case
E .1 E, .1,
T=—-"="= N.m.
0)1 0‘)2

® ® 21t N 1

[ =Tx—==Tx—"+=19x%x9.81 x =X

a2 E. | 0 | Amp.

[ =19x9.81x2X10 1 _ 164 4 Amp.

’ 60 215

E,=V+I1 R =220 +104.4x0.04 = 224 .17 Volt
E 224 .17

N, =N —=2=1150 x——=1200

T E 215 P

1
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Dynamic Braking Motor
shunt motor

(1 -6) y==2a
emgalinad) dleyall < LT (3150l W yome S s Lanss

shay 038 Q muill Laglae 230-V (plias 15 @50 (Mg ainn HLa Wlyma 12 -6 Jlia
OF g Il (il Laglall Lesd ol . Lifmialios aileys Cgllall 54 Amp. Jeleall ales
cilayall dast e sudgull dadladl 593l T (o yay cdlayall (AT 50 gull 3 yual WMy gl ae Juo 55

Jalestl Lol
The back e.m.f. = 0.9x 230 = 207 Volt
The maximum braking current=1.75x54 = 94.5 Amp.
The total resistance= R +R = 207 _ 2.19 Q
The additional resistance= 2.19 —0.38 = 1.81 Q
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Plugging Normal Running
a) shunt motor
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Plugging Normal Running
b) series motor
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Full load torque B Full load current
Initial braking Torque Initial braking current
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2N 21nx 600

O = = =62.8 rad/sec.
60 60
The full load torque= — = ~> <1900 _ 595 N.m.
o 62.8

The initial braking torque = 293 x % = 401

E, =V-1_.R, =220 -95x0.1=210.5 Volt

b
The voltage across the armature at the instant
of braking=V + E,

= 220 + 210.5 = 430.5 Volt
The resistance required in the armature circuit to limit the
430.5 Q

current to 130 ampere = T30 = 3.312

Lanlodl 548l Lad Loyl daigs ¢ Julsad! Jasdl wie Lgiad cawmy S olhedl de pw daigs Lenie
Jelesadl Jeadl vie Lgied cany J| dvwsnadl 50 g

When the speed has fallen to its full load value, the back e.m.f. also

Falls to half of its original value i.e. = 212£ =105.25 Volt

220 +105.25

The Current = 98.2 Amp.
3.3123

The electric braking Torque at half full speed

= 203 x 252 _ 300 N.m Nm.

esal 200 Jalssll Jasdl 5L ccdsa 400 ¢ @Hlsall duog seidl Ll olyme 4 -6 Jlie

SLall aileys Csllas daBall 2 dal 600 Jelesdl Jomdl sie dic s casl 0.1 gull Leglieg

e | (Janll) Gugemal
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The full load current = I = 200 Amp.

The terminal Voltage =V =220 Volt
E, =V-1.R =400 - 200 x 0.1 =380 Volt

The volage across the armatrue at the instant of

braking =V + E, =400 +380 =780 Volt

The rasistance required in the armature to limit the current to 300

ampere = 780 =2.6 =
300

The external resistance required in the armature

circuit = 2.6 — 0.1 = 2.5 @
T o I
Full load torque _ Full load current
Initial braking Torque Initial braking current
O = 27N = 62.8 rad/sec.
The full load torque = P_E.1 _380x200 =1209 .2 N.m.
® ® 62.8
. : 300
The initial braking torque=1209 .2 x 200 =1815 .3 N.m.
When the speed has fallen to half of its initial value, the back e.m.f.
also falls to half of its original value i.e. = %= 190 Volt
The current= 4002+6190 =226.92 Amp.
The electric brakiné torque at half full load
226 .92 N.m.

speed = 1209 .2 x =1371 .96
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