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ANNEXURE A - Railway stations located between Panadura to Veyangoda

Distance between two stations

Distance (km)

No
1 | Panadura Egodauyana 3.69
2 | Egodauyana Koralawella 1.83
3 | Koralawella Moratuwa 1.78
4 | Moratuwa Lunawa 1.58
5 | Lunawa Angulana 1.43
6 | Angulana Ratmalana 1.93
7 | Ratmalana Mount Lavinia 1.80
8 | Mount Laviniya Dehiwala 2.25
9 | Dehiwala wellawatte 2.71
10 | wellawatte Bambalapitiya 2.12
11 | Bambalapitiya Kollupitiya 2.02
12 | Kollupitiya Kompnnavidiya 1.39
13 | Kompnnavidiya Secretariat Halt 1.05
14 | Secretariat Halt Fort 0.67
15 | Fort Maradana 1.90
16 | Maradana Dematagoda 1.77
17 | Dematagoda Kelaniya 3.21
18 | Kelaniya Wanawasala 1.80
19 | Wanawasala Hunupitiya 1.35
20 | Hunupitiya Enderamulla 1.67
21 | Enderamulla Horape 2.34
22 | Horape Ragama 1.50
23 | Ragama Walpola 2.57
24 | Walpola Batuwatte 0.97
25 | Batuwatte Bulugahagoda 1.65
26 | Bulugahagoda Ganemulla 1.79
27 | Ganemulla Yagoda 1.80
28 | Yagoda Gampaha 3.21
29 | Gampaha Daraluwa 2.38
30 | Daraluwa Bemmulla 1.98
31 | Bemmulla Magelegoda 2.26
32 | Magelegoda Heendeniya 1.51
33 | Heendeniya Veyangoda 1.81

Panadura Veyangoda 63.727
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ANNEXURE B - Signal Block System between Panadura and Maradana
Railway Stations
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ANNEXURE C - Signal Block System between Maradana and Veyangoda
Railway Stations
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ANNEXURE D - Operation Plan of Train Time Table Simulation forecasted

for Year 2035 [30]
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ANNEXURE E - MATLAB Code for the Train Model at Staring Station

function [u,yl,y2,stal,p,t0]= fcn(t,al,a2,Vm,d,gap)
a=0;

temp = O;
disl=0;
dis2=0;
n=0;

R=0;

k=0;

:0;

n = fix(t/gap); % return the integer valve
iT( n*gap<=t && t< 2*n*gap)
a = n*gap;

end
if(t<(a+tvm/al) && k>=0)
k= al*(t-a);

disl=0.5*al*(t-a)*(t-a);
=(210.93*a1*1000+191.75*20)*k/1000000;
dis2=d-(0.5*al*(t-a)*(t-a));

elseif(((a+tVm/al)<=t)&&(t<(a+(Vm/al+(d -0.5*Vm*Vm/a2-
0.5*Vm*Vm/al)/Vm)))&& k>=0)
k= Vm;
disl=0.5*al*(Vm/al)*(Vm/al) + Vm*(t-a-Vm/al);
=(191.75*20)*k/1000000;
dis2=d-(0.5*al*(Vm/al)*(Vm/al) + Vm*(t-a-Vm/al));

elseif(((a+(Vm/al+(d -0.5*Vm*Vm/a2-0.5*Vm*Vm/al)/Vm))<=t)&&
(t<(a+t(Vm/al+Vvm/a2+(d -0.5*Vm*Vm/a2-0.5*Vm*Vm/al)/Vm)))&& k>=0)
k= Vm - (a2*(t-(a+(Vm/al+(d -0.5*Vm*Vm/a2-
0.5*Vm*Vm/al)/Vm))));
disl=0.5*al*(Vm/al)*(Vm/al) + Vm*((d -0.5*Vm*Vm/a2-
0.5*Vm*Vm/al)/Vm)+Vm*(t-(a+(Vm/al+(d -0.5*Vm*Vm/a2-
0.5*Vm*Vm/al)/Vm)))-0.5*%a2*(((t-(a+(Vm/al+(d -0.5*Vm*Vm/a2-
0.5*Vm*Vm/al)/Vm))))"2);
=(-210.93*a1*1000+191.75*20)*k/1000000;
dis2=d-(0.5*al*(Vm/al)*(Vm/al)+Vm*((d -0.5*Vm*Vm/a2-
0.5*Vm*Vm/al)/Vm)+Vm*(t-(a+(Vm/al+(d -0.5*Vm*Vm/a2-
0.5*Vm*Vm/al)/Vm)))-0.5*%a2*(((t-(a+(Vm/al+(d -0.5*Vm*Vm/a2-
0.5*Vm*Vm/al)/Vm))))"2));
end;
if disl>=(d-0.0001)
stal=1;
else
stal=0;
end
% a=a+300;
t0=(Vm/al+Vm/a2+(d -0.5*Vm*Vm/a2-0.5*Vm*Vm/al)/Vm);
p=T;
yl=disl;
y2=dis2;
u=k;

end
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ANNEXURE F - MATLAB Code for the Train Model at Intermediate
Station

function [u,yl,y2,p, stl,tl]= fcn(time,t,al,a2,Vm,d,gap,t0)
k=0;

disl=0;

dis2=0;

=0;

if(time>(t0+gap))

% n = Fix((t-(tO0+gap))/gap); % return the integer valve

% 1T(C n*gap<=(t-(tO0+gap)) && (t-(t0+gap))< 2*n*gap)
%% end

if((H)<(Vm/al) && k>=0)
k=al*((t));
disl=0.5*al*(())*(());
£=(210.93*a1*1000+191.75*20)*k/1000000;
dis2=d-(0-5*al*((t))*((1)));
elseif(((Vm/al)<=t)&&(())<((Vm/al+(d -0.5*Vm*Vm/a2-
0.5*Vm*Vm/al)/Vm))&& k>=0)
k= Vm;
disl=0.5*al*(Vm/al)*(Vm/al) + Vm*((t)-Vm/al);
=(191.75*20)*k/1000000;
dis2=d-(0.5*al*(Vm/al)*(Vm/al) + Vm*((t)-Vm/al));
elseif(((Vm/al+(d -0.5*Vm*Vm/a2-0.5*Vm*Vm/al)/Vm)<=t)&&
((W<m/al1+vm/a2+(d -0.5*Vm*Vm/a2-0.5*Vm*Vm/al)/Vm))&& k>=0)
k= Vm - (@2*(t-(Vm/al+(d -0.5*Vm*Vm/a2-
0.5*Vm*Vm/al)/Vm)));
disl=0.5*al*(Vm/al)*(Vm/al) + Vm*((d -0.5*Vm*Vm/a2-
0.5*Vm*Vm/al)/Vm)+Vm*(t-(Vm/al+(d -0.5*Vm*Vm/a2-0.5*Vm*Vm/al)/Vm))-
0.5%a2*((t-(Vm/al+(d -0.5*Vm*Vm/a2-0.5*Vm*Vm/al)/Vm))"2);
=(-210.93*a1*1000+191.75*20)*k/1000000;
dis2=d-(0.5*al*(Vm/al)*(Vm/al) + Vm*((d -0.5*Vm*Vm/a2-
0.5*Vm*Vm/al)/Vm)+Vm*(t-(Vm/al+(d -0.5*Vm*Vm/a2-0.5*Vm*Vm/al)/Vm))-
0.5%a2*((t-(Vm/al+(d -0.5*Vm*Vm/a2-0.5*Vm*Vm/al)/Vm))"2));
end;
if disl1>=(d-0.0001)
stal=1;
else
stal=0;
end
% a=a+300;
else
stal=0;
end
t1l=tO+gap+(Vm/al+Vm/a2+(d -0.5*Vm*Vm/a2-0.5*Vm*Vm/al)/Vm);
u=k;
p=F;
yl=disl;
y2=dis2;

stl=stal;

end
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ANNEXURE G- MATLAB Code for the Train Model which does not reach
the maximum speed

function [u,yl,y2,p,stl,tl]= fcn(time,t,al,a2,Vm,d,gap,t0)
k=0;

disl=0;

dis2=0;

=0;

iT(time>(tO+gap))

% n = Tix((t-(t0+gap))/gap); % return the integer valve

% 1F( n*gap<=(t-(tO+gap)) && (t-(t0+gap))< 2*n*gap)
%% end

if((H<(vm/al) && k>=0)
k="al*((t));
dis1=0.5*al1*((t))*((v));
£=(210.93*a1*1000+191.75*20)*k/1000000;
dis2=d-(0.5%al*((t))*((t)));

elseif(((Vm/al+(d -0.5*Vm*Vm/a2-0.5*Vm*Vm/al)/Vm)<=t)&&
((W<m/al1+vm/a2+(d -0.5*Vm*Vm/a2-0.5*Vm*Vm/al)/Vm))&& k>=0)
k= Vm - (a2*(t-(Vm/al+(d -0.5*Vm*Vm/a2-
0.5*Vm*Vm/al)/Vm)));
disl=0.5*al*(Vm/al)*(Vm/al) + Vm*((d -0.5*Vm*Vm/a2-
0.5*Vm*Vm/al)/Vm)+Vm*(t-(Vm/al+(d -0.5*Vm*Vm/a2-0.5*Vm*Vm/al)/Vm))-
0.5%a2*((t-(Vm/al+(d -0.5*Vm*Vm/a2-0.5*Vm*Vm/al)/Vm))"2);
=(-210.93*a1*1000+191.75*20)*k/1000000;
dis2=d-(0.5*al*(Vm/al)*(Vm/al) + Vm*((d -0.5*Vm*Vm/a2-
0.5*Vm*Vm/al)/Vm)+Vm*(t-(Vm/al+(d -0.5*Vm*Vm/a2-0.5*Vm*Vm/al)/Vm))-
0.5%a2*((t-(Vm/al+(d -0.5*Vm*Vm/a2-0.5*Vm*Vm/al)/Vm))"2));
end;

if disl1>=(d-0.0001)
stal=1;
else
stal=0;
end

% a=a+300;
else

stal=0;
end

tl=tO+gap+(Vm/al+Vm/a2+(d -0.5*Vm*Vm/a2-0.5*Vm*Vm/al)/Vvm);
u=k;

p=F;

yl=disl;

y2=dis2;

stl=stal;

end
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ANNEXURE I — Specification for Scott-T Transformer

1LIMNBI0Z05-GEG, Rav-B, 03.08.16

Page 1 of 14

ANNEXURE-3

SCHEDULE OF GUARANTEED PERFORMANCE, TECHNIGAL AND OTHER PARTICULARS
[GUARANTEED PARTICULARS ARE TO BE ESTABLISHED BY ACTUAL TESTS/TEST REPORTS)

SRNG DESCRIFTION UNITGF VALLUEINFORMATION
MEASUREMENT
1 2 E] 4
A |RATINGS/ PARTICULARS
1 Mamna af tha Manufecturar ABE Indie 4
2 Country of Manufacturer INDILA
3 |Referenca to spacilicalion based an ETUPSL11B[1008G) wil ARC
which pesformance data is prescribed Slpra, 1ie 10
4 Raled Power MR, 21.6 1 30.24
[ Primary current &t QNN ONAF
i[Rated load A 16563 /2289
T150% rated boad for 16 min A 24545 F 34366
B )| 200% rated load for § min. A 27T -

51 ;. B |Secondary curent at,
ij| Raled foad A a004¢ 1120
i) 150% raled laad for 15 min A 1200 F 1880
) [200% rabed kad for & min, A 16007 °

T Fated Wolage:
il|Prmary KW 132
wi{Sacondary iat na-load) [ 27
IE- Rated fraquancy Hz 50 3%
I# Tamparature ree abova ambian bemp.
of 50 Deg.C
1 [sTH
i) |At rated load Deg G 40 max
[t 150% raad |oad Iead for 145 min. Deg C 40 max
At 200% rated |oad far 5 min. Deg & 20 max
. 2 |Winding:

i} 0| AL rated load Dep G 0 (Wex |
iif| Al 150% rated load load far 15 min. Deg C B0 (Ma.)
it} [l 200% rated load far & min Cop G B (Max}

10 |Hob-Saal ermperalune of winding over
ambi redure of 60 Deg, G
)| AL rabed lead Dag C 65{Max.}
ii}| Ak 150% raded Ioad load for 15 min. Dag BE{Max )
iiiy| A H0% rated losd for § min. Dag G5{Max.)
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ALINGOOR05-G0G, Rav-B, 08.08.16

Paga 2 ef 14

ANNEXURE-3

SCHEDULE OF GUARANTEED PERFORMANCE, TECHNICAL AND OTHER PARTICULARS
(GUARANTEED PARTICLILARS ARE TO BE ESTABUSHED BY ACTUAL TESTSTEST REPORTS)

ONAF Rating - 150% of rated load for 15 Min.

SR NO DESCRIPTION UNIT OF
MEASUREMENT
Mote : Overloading Condition .

VALUENTNFORMATION

CNAN Rating - 150% of rated load for 15 Min. & 200% of rated load for & Min,

11 |Intarval of fima betwean o successiva
evgrlnnds after continuous warking at full load
al mezimum amibient lempgarature of 50 Dag.C
1| Batwaen twe consecutive avaroads of 50% 3 HOURS(APPROK.)
for 15 min,
li}| Babwien two conseoutive oveioads of which 3 HOURS[AFPRON.)
oo is of G0% far 15 min. and v ather of
100% far & min.
12 [Mo=lead curment redarred bo primary side ad
ratad frequancy and at
1} 80% raled voltage A T2 APPROA}
)| Rated Vallaga: A 0. 3APPRH )
i) [1105% rated vollage & DABAPPRCM )
iv) |Aparopriate Volage a1 15% Lap A 0. 4[APPROK.)
u]r-pptwriaw oRBge 61 +10% 150 A 1. 2[APPROK.)
13 |Powar Factor of no-load currand at rded 0L AAPPROK.)
walbaga and raled frequency
14 . [Walue of th inrush current at ratad vollage A 1050 Appra.
an primarny side, the sacondary side being cgen
circuited
15 |Losses
i Mo-ioad boes at raled requency and at:
1]|m ratad wollage al the principal fapping KW T5AFPROX.)
2)|rated vallage at the principal apping w B (MAX]
5)|110% raled vekage of the prncipal tapging W 11.5 [APPROX.)
&) Apprapriate valage at tha -15% tap Y T.0{APPRCX.)
&) Appraprate valage at tha +10% tap Y 11,8 [APPROM.)
iy Load loss {at 74 Dag.C) with ratad cunnant
and frequency @} 21.6 My
1)|Principal tapging (5] a0 (MAX)
2)| -15% tapping [ 107 (APPRO.)
By +10% tapping T T4 (APPRO)
iy [Todad kassas at rated cument nd freguency:
1) Princigal Lapping i {MAK. )
2| -15% Izpping KW 114 (APPROA )
3| #10% fapping KW 85.B {APFROX.)
16 [Ressiance volege (a1 75 Den.C) &l raled
curent 8l principal tapping:
i} Primany ] QASHAPPROK.)
iiy|Secondary B3 0.1E3[APPROX.)
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ALINGU0E05-GEGE, Rew-8, 080816
Page 3 of 14

ANNEXURE-3

SCHEDULE OF GUARANTEED PERFORMANGE, TECHRICAL AND OTHER PARTICULARS
[BUARANTEED PARTICULARS ARE TO BE ESTABLISHED BY ACTUAL TESTSITEST REPORTS)

SR NO DESCRIFTION UHIT OF VALUE/INFORMATICN
MEASUREMENT
17 Reackanos voltage al 76 Deg.C 6l rated h 1 ANAPPROX.)
surent and fraquancy at principal tapping;
18 [Impacance wiltagas {at 75 Deg Gy at ratad
currenl and fraquangy &l 21.6MVA,
i}|Principsl 1apping % 134 0.6% TOL)
ii)] -15% tapping % 12.0 Approx,
i) +10% tapoing % 12.0 Approx,.
14 Resislance at (75 Dag.C) ol primary winding Chm TA0[APPROK.)
20 |Resislance (af 75 Dag.C) of sacondary
winding at
it Princizal lapaing Okm 0.058[AFPRON.)
iij| +10% leaping T D.CS0APPRON.)
iif)| -15% tappng Qe QLOTE{APPRC )
21 Raaclance af winding:
1 |Primary H 1AERAPPRC.)
i}y [Becendary at
1)|Principal tapping T.OBEAFPRON.)
2)| +10% tapping H 0.0307 (APFROX )
3| -15% tapping H OOTOAPPRON.)
|z Requlation [at 75 Dag L) with rated curant
and &l powar factar of;
i} Unity ] 1.0d
ily|{8 bagging ] T.83
23 Efficiencies:
i |Effkency (& 75 Dog,C] at unily powar
tacior ab
1)[100% Icad [ 9953
21|75% hoad ) #0967
3)|50%4 laad ] 90873
4))25% load S q8.74
Efficiency (af 75 Dag.C) al .8 powar
[factar kagging ak
13 100% losd % EEET]
2| 5% lead % .59
)[50% load ) GH.67
Ay 25% load 3 B3.6E
iy |Percentage of rated load at % which ) T 3360
rmadmum efficiency accurs.
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ANNEXURE J - Catenary Cable Guide

Grooved contact wire AC, CuAg0.1

acc. to EN 50149

5.6

il
% & 15l

d
Ouerne.  swgont  ewwona swoot s
Designation Contact wire Contact wire Contact wire Contact wire
AL-80 AC-100 AC-120 AC-150
Material  Cug0.1 Cungo.1 Cungo.1 Cuhg0.1
Weight 0.71 kgim 0.89 kg/m 1.07 kghm 1.33‘!@'"1
Mominal cross-section B0 mm? 100 mm? 120 mm? 150 mm?*
Min. tensile strength 365 Nimm* 360 Nimm? 350 Nimm? 350 Nimm?
Min. breaking load B3N 34.9kN 407 kN 50.9kN
Perm. permanent current | 620 A JO5 A T50A 875 A
Resistance at 20°C 0.22 Qfkm 018 Q%km 0.15 Qikm 0,12 Qjkm
Conductivity at DC (20 °C) ﬂm,lQ-mln‘ 56 IﬂQ mm? 56 miQ mm? 56 m/Q mm?
4 3.2mm 4.0 mm 4.0 mm 4.0 mm
d 10.6 mm 12.0mm 132 mm 14.8 mm

Grooved contact wire AC, Cu-ETP

acc. to EN 50149

Spet0

N

1) =
%V
[
P
Oderno.  EWJ00O  sWU0DIO  SWUOOLO  SWL7OZO  SWL0B0
Designation Contact wire Contact wire Contact wire Contact wire Contact wire
AC-BO AC-100 AC-107 AC-120 AC-150

Weight 0.71 kalm 0.89 kglm 0.95 kgim 1.07 kglm 1.33 kalm
Nominal cross-section 80 mm? 100 mm? 107 mm? 120 mm? 150 mm?
Min. tensile strength 355 Nimm?® 355 Nimm? 350 NImm? 330 Nimm* 310 Nimm?
Min. breaking load 27.5kN 345N 363N 384N a5k
Perm. permanent current | 370 A 455 A 468 A 490 A G40 A
Resistance at 20 °C 0.22 Q/km 0.18 Qfkm 0.17 Qlkm 0.15 Qikm 0.12 Qfkm
Conductivity at DC (20°0) | 57 miQ mm? 57 miQ mm? 57 miQ mm?® 57 miQ mm? 57 m/Q mm?
c 18mm 4.0mm 4.0mm 40mm 4.0mm
d 10.6 mm 12.0 mm 12.3 mm 13.2 mm 14.8 mm
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ANNEXURE K - Single Line Diagram for Traction Substation at Ratmalana
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ANNEXURE L — Substation Layout for Proposed Traction Substation at

Ratmalana
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ANNEXURE M - Sunde’s Graphical Method
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ANNEXURE N — Earth Grid Arrangement for Proposed Traction Substation
at Ratmalana
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