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-ANADOULA AGENCY, Ankara, 2020.

-Metro, 2020.
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9 J—o2 9 s )Lw

(o= i g (Bl g 93 Eemiono

Syt S0 sy 2 905 33 "ot 9 5 ol sl gimo
o ol K5yl o FPoee g ol )y ey Syl (slolo
o Jlw y0 odiiS Wb gk Fo 04l HLLED] oS jmy gmoizo
Looliliig 3 555 jl (5)9—3148 9 (ms p4F (sl g00 Ly g Uil

£ 9mils 0 3950 415 it 30 LS (g pm Sl
Alod s —Bgalyd Cws a1 28 5y 3 slapaiome g D g,
U LT U B e A
653 3 s (= Lol 5 LaolStig 8 el (ol (o o S o
(T 5 3 S oy Syl Sz S B 5 S e s S e Ay
Oy e zl@l VeV aSTYD ooyl I 385 5 g0 oS0035 50
S A 0 055 gl (gl o B 5 S e ol Ll |
Eoome Mool oy BN i 00, S e Bl o ol i 5 0 S
YN JUNT- PRI - SR L . D} PN S PRI OV

oSl J215 (Kl Cony dcg0x0

L 0l 92 550 0m 583 el Sl 093 500 (9 5l S
.Q)‘é )|)JL)_“>"Q|9_§5° ")0 O)L&ao Y,Yl” 9&_OLM (:_lfor.c /\C‘Y,"'
EMTaLe s i a3 55150 L o d Syl B 5 e gl



RAILWAY TECHNOLOGY

5 S e sbalbd )l o &5 b by B g e A
Sl s s oSt " gy s dbogls” o5 05,5
3 S o oy |y by K 5 el S sz gl
5 =9 Smle dm L Sl (S 45 0y o0 S S 4
el aS s Jlw o il a il alliwgd jemd> 5 odigids g S
5 a5 IS s el e L adilats o los o Ldlogls og, S
oo ooly oS ddlaie 4 dn e ST v S dled ol el wles |

| R

Source: RAILWAY TECHNOLOGY, 4 MARCH 2020.

",‘b/’o/) ol piino jI Tk yo ol yLlbogls T)F Jlow j/
Sk e o g0 1 § Ui 0 (ot L ) Liman S

bl i ot ey ) o] 50 Sk 0
o 5 QLS Ol Pls (el (b B g Jo Al e sl
sl B g Jom cnio S Ll s 5 csi eyl
OelS S8 Ay e Wolg slaw 4 Sl s wes oo ol LIS
VRS Las‘_,,_wfoy Sl sl
.M‘OQ‘\)GS)Y Ly \AJLN).: L_.Ml.i;lu’_b) .>L_,,_..5.>95

YeY ol ool adly molidl L, el

Source: The Guardian, 28 Feb-2020.

L Gl IS Jgouw, o000 0 YV Jlow o las ol ol iso
B 8 gy o glaupsl (5

sl Sy STy e blS 3 i
)AH,MHjJ_w,&_wa)/
OBl ol Lo (i 1) s g5 el
Sl (B 53 soges B g Je DS
Comezx b wdl 3“0 SO ol g
Logiad "odB " Y NA Jls jo ;@i Yoo yee s
s g VIV Jlw o , & FVF,e e e
“ . > l_> . ul_ls.bub_m‘)o" i ,",i.l'}:n
Sloas ulf_>|) YeoA JL“" » )_g_, Qg e
J85 g Jam il 55,5 gl ol 3ls Slass
s yaw el poldlas o e S,
VeVe a8 VA asd )l seges S g Jor
S5035% y5=S (nl 0B Y, SpealiSel o
oy Yy 9 )lf LgL&:)_Q_MJ oy v ;,a;r_w W
o9l 25 o0y po ], Eetl P LSl (gl i
2,0 2oy V4 lhad g (6,15 (gl oo 2o S XY
Ol se gy S35 @515 1S pgal Sl

= 1!‘ =




N5 p oledl g nd IS o 0 VoY Lo)le O LY )5 0 09 80l
Slawd il oo pelws YL Y j5S3e (ol jaiS (6155 1 aoe 5 B 0g-b
Ea b dgazma ) (Mellirn slojin (e oot 5 b )525 5l (65l
aloslidl G gas o 3 alie lainlen (6155 0 e W lodges
Sl 3155 (5mso9) olodl S 5 Jom (50 05 Sl 1 (o
B oyle g Smlon loll Jlud cdgo basgi Us S o 0 6 bo 65
Source: IT-TRANS.

‘

Ol bod (gL ot g5 A
Jomn g o> ! g g
gl—ndi )é ! 5_3 —‘ST

Intelligent Urban Transport Systems

o0l i S5l e gJ5] 30 (o] 4TS it 4y dzrgi L
9 oll—dloi c 5 i’ g0 Jdii 9 Jmo> Loyt
85 Il Gt 55 At [y i =T S § o il S
N-u 955 gy low jl 5l cn y5—T o (ot (ot | 4=
9 o> lopi—cin 1 I 0 s 5yt (o)) g

el 0090 jdiilio —ogo Juii
J8 5 Joo 505 o5l o olaisl as sl S 5 Jo udlyiiS

1S BV sl Yev el i YA s el senl S les
W 00,S 0ol o 5l e aS VRl a0 - g aages oS,
Source: Urban Transport Magazine, April 2020.

ol lod (53135 39 T 41 gl
YoV oyl oo 9 30 il g

P 5l 09mt Slb &5 oy S § Jior (il oL i Lo (3 5 o
Vo TV L s j/55 0 ylod] iy 0TV ol T
OS] (Gt 27 Ay T ) s 59T

23,5 @elby S (g g (o Sy wltaled ()55 p )l i ke
i Bl by S39T55 50 (28 slois sl sl oS ioled
39 0, i g S U (5350555 dni 5 )
S amdye o e S e



: : ADVANCING

UITP rusLc

@ TRANSPORT

WORLD

I:Urban Rail Transport

© KNOWLEDGE BRIEF

THE BENEFITS OF FULL
METRO AUTOMATION

SEPTEMBER R019

Swilogil plaos (slaidg pio (gldl 30

(UITP) sog0e Jii g oo (ool g s Slons T Sodlod 1585 gy 6 i doozen 135>
MOHAMMAD MONTAZERI, PH.D., Director of Coordination Office
of the International Association of Public Transport in L.R. of Iran (UITP

Db e ca ] g ad bl

Sy Glaasie a S o a5l bt Uil clbld

sl s ema e S 5,5 i g bage

Al e 5 5 e e S 5] abe sl foiasg
Jlie lee ay wclon s olb bl 5L 0y5 o (slas bl
LT sl 055 Ly Laonn S 5l 5 3 n (9001,5 yone
UITP Sl ossl slag, e Slaalin 09,5 slacl ol Lo Wl ul 5
(FAO) Sslossl plos slng, o

WS g0 Sy Blaal 4y pliws Cya 1y bag e (s 0 40

el ey |

ol Glidl

o g0Lazdl Jobsy 4y S5

e Sy o Pee Sl oS oS

OB el halidlolen ar o] Sles @ g o il

i 0 L e oS A Ve s il my nl slie
g—iss bgmye 9y

POl 59y K gl y Sailogil plod (Gl potwimw 1 o bl

doudo

Lo jo a5 el Jlw YD I yimw Sblogil plooi’ (sLag o
—ioglS Jeee ! o H[: J= 40 A_Mf‘;o RO § !
o=l 9 el Gl oy JUo g0 gz 40 Soilogi] (590
i pliabl L g codw 4z f) Sl Lopygudio Wpicew
b2 G 5T Lo slrg pio oyl G bl o0 o Lo lio
sl 517V Jolso jlado ol 4 wiyls Silogif ploas’
o] Jlow & b ail oo ()10 oy Sy slg o
b ol Bua Kilogil ploi slag o 45 09, —o0 ,LLI/
T Cesslons > (e 3 byl 5 o s by
2y90 50 ol j Yl Ly Lag pio 5310 0 4 3 o il peicd
slog pio ylaaatio Ol i = Silo adlio | At g9,
By (331 45 o] s bl50 3330 45 UITP Siilogil ol

A D g o A () s AUifgT 0

0908 J g Joo sLpsmaw (b yo A6 7y Sl

b 1) eeges iy Jom pimns Sy ey o0 45 (o
20l (e ;2 A 30 352y alS Jsle my oS 121

DS 3 0e S 2k
Sl Sl ;S50 jeta 9l J8 5 o el i bmile




WORLD

I:Urban Rail Transport

S a5l Slesil ples by e o oo S8l 4y Sbegl
Lajlad 20 g, Sl 105 asls aigy (g lagS oS
oaisly 45 B lain st IS 1) S oS slalas L >
55,5 o s 5950 S0 ool (YL oo ys el g55g0
Ldloe slgs,yo 101,81 0959 3 (5 =S ol Lidlro s imwnw W
@l ccl a) his ooy an olilas 39,9 5 (PSD) Sw
OO (W 50 9l 90 9 03,5 (S gl (S9-S0 o
(S a3l cblas iso 4l) 050 8 oo i S
SLiB o ] (e o S L) o (a8 SCslegsl clos wldes
Sae (O gy (o) 45 39 g0 Eeely g apd o0 B il 00
as MILSQ d‘_ml G_JLA) Ll '.Q,.u .\).))j )_:0L55 J}L—~.>| 9= )| o=
TS o 5] (PO g 9 009 g Sl s 5 P
a3l Soolegsl plood lapims 0 by b 0l 000 lel
Oz el sl s oy Mt @8 (sl Sl (59,5 B
AL 00 hjeal 5 as,md Lol 8o el slapit
aS 0 oo el Al (1SS egil g3l oz g 0,5 J=eS |
599 ol 5l aliws] s oads algin slajlhad 4y Sl olasl Slides
ey PBlaz @ 5392 (g e 5l @) Oloj 4 53 g 438y plol

il Copyls ¥
348 35-Boe Sel g oad slatel B (a3 g e oz go Ggaalegi]
8)lg adoldl Lo jlad  Slas a3l Cgr 4 i L5 40 5L s
e by a5 o3l (s Wb ol el aaliy L 5 g s
@ Sy Sl gy 45145 355 g0 Sesl (oo iz 05
2,5 Sla,oleas aelw YF O gay lst g 0o ploul o)
Lol g aspe e O39S )R rge (oelagil Lol (A8
Caz) 00l 5 paalp 8 5l pob Lol as (Sloj 04z 93,5 o0
e ) olaie ;8 joln b (S5 s b 5 (500 5 yond Slas
ISt bslas ) s Gizr zge a5 aS S L b oS Jle
(=lise o5zgr Sy 05aS St g 0950 by las pls 4y

T — e

— T — =,

Plaiform &

I

H®WE Botanic Garde..;,___; W Lee

—Jol Uik

S b -

Sl Yo )l Sy 5 S99 (93,5 Sl g Gguleg]

Stz A 5290 il Sedoe 6 8me Syl ot STae

S il Ol o izman g i Bg5 les 5 b Ce o (g5l

s ol e (BOmg e Ol Job o Lkl CaBse

o el BT L a il e Slagi] ol slapts

il e by Blate glapins G a5 ,8l s

Sy o) "ole" 5 i b olonl el yonailogil Cillanil L cogdins

o) "ol 5 (S Ol 53 (B3 e T e

OlAle Zald) o Eetie 31 0550 ol il oo 5L 99 (A3

P g So b olsS Jds 4 ol Sl UL

205 (o0 o35S (5518 ey Gl a5 L) & 3ls (L (0t

Oles )0 gim ot olisS gz b b b ggun JSlu>
VB Fe Jolao an wlgi o (sgam - cnl 55 a0l oo Sl Sy
(395 gn gma b Job Lasgs Jila (] (6955 59) S 4l

@@ Jsb 5o oy ol el g dcte GBgi Loy W
03, o (A ot it S )b APl g

g ids ploj osgy o Vb co YL gHlod ce pmw
Lo sl o 5 kel e i Ol (53l dite iz
(o33 7Y e L) sl e

Sllasil 5 55l e s Al o a0 LBl loj 90,5 o5 W
Aed aalgs lo e Ul kS Gl 5l ol8l ol Bl oloul> o

obey g ols

009 o w0 =¥
ikl Colls s 4 (619 0,00 50 IS o Jilus ey genloss]
Dyl 0t 05 izren 5 Oty i 3925 i ok VL
ol 095 (o0 byl g 55w (o (relas G il 9925 S 4 (6 Plne

ool s 55 e 0 1y I oS ly 5 lodsi e (paizad oiaes
Bl o 50 byl S Tas Ly i 45 S9-dee g0 9 03,5
s (B3 g s AR B AN s Vgone Silagil plad sLng 2
Syry Stz dn St 0 (SS9 Pl gl m
i bl g plielol C Ll ol y o 4y sty slapic

s

e

E

-



S aas oo laii a s Sslegl plas by las oo 9 )L ake
il 6 =YL Jas cols ) Sobegl plas slapianaw Hlass IS
5 Ll e (e 5 009 i s dy e (LB
O gl oo Al Solegil plas bglas o L )l5° iy
B Cz dmazgi Loy ais, sla)lS 5 6, S g et Sliles
pAmasS e Joe L aciglie j0) ot (Slles Comn g Lo IS
Wload 505 iy La)l§ gous )5 ;505 (La)l5 09—
5 CmdeS Lo LS a5l el ol s i plasi—wl W
& ymiinn Sl S L (Sl Giigal L) od pind aass
o=lple o)l e Js lajls 5 )5 L bl b as a g L
pleol e B 5 , 5 Ol S sl sl slapinn Jelino
SIS (el Eege ol gl L e
00,5 ool dlacgomms LS Ly Slejlow g, i gL )|

o5l (o] Al ;o]

Sl gz 5l (5 S el -7

cs=eos) 5l s Lo e 10 5 (6515 Gl )5 byptis (ol y0

Srolycnulon s Bis gl glhas 55, ISl 5 oad SCslegs! MslS

ALLAS JL“’ To w—!’ 9099 Q—‘%’.‘ )L'—‘M-’ QS—SU ‘-SL"’:L"}.’.‘ f’l—‘°5 SL‘”SJ‘:"
A g, Blaie badas 51 5ol (g ludl J Sl pae Jdo
g Lz 55— Oy o Sibegil ploas slomg e 5o Jlie (lome any
sl ogd oo Jw)l L JUSw o v 5l i ce U

ol ydlas 3l cBlis -V
byl ) cblis aid )iy Glaptn ( Slegil plss slng e o
W cblas Lhd fals o5 il 5o o8l 45 008 5 0 e
oo oS Seel Slegl s b las 0 GBSy (Sl e
93,5 o b 315 Ll g s ol 3l (53 0 S
cel cblax sbapiw (s 4y 0959 J=lio jo bl
e ) b 4y 33 s lie 5 s 45 ig o
Slapias o b g oS BBl slac ;s hwg) 5SS
W0 )5 cdadle (s LS Jlw)l s s an jlos olulls
adihane) ;la edga e 4y g5 5] b8 Layllad ol i o
g S 4S50 NgB o0 i Bgie (L 4 e 3959
5375 o 28 o 5855 e et 5 b Ly S
St ki sLa 5ol alox 5 (PSD) 55w L bl (slpsy
Jlo Ve b s Sologil slos (slg s ZAY 43 Lapianas o]
S L blme glg o lazd, IS ol oo arslw ax_538
Iy oo oo sl 5]y 6 0l S5t 5 i Ll
399 3 (S sota et a0l 8095 Ll pdlsl sl an L]
e s () 48 o s Sl s o o Ll
Slaledl Gz CBlge 500,57 (6 gl ol 81 999 oli bl JUS
oo (0,5 15 @low I rsizmed Lieyd ol iS00 05T,

WORLD

I:Urban Rail Transport

—Jgl ui

Spiyse Pl 5ol a6 aly Sl o S oLl il
O3 53 (B3 ms s g Dsolegil i Sy mé Olelow 0092 W
Bl L) aselw Y 20 g ojlal g ools polial |y Sy e
Py 5 0938 Do (o yalisS )3 LS pliel suome (65,40l
oK) o y0 adei b g oz glol an lol 5l L ol el 8L ao
Oygmay Lo jlhad 4 S 00,5 o el g9-b90 ) a2 co i )
Oy 5lag o e Job 5 las S j) Lk S 5 s,
ol bl el o g el ) (an 0 Sy
93,5 0 S imaebp B9 (gilwaign o pen ol 3le Lol
Sl Jmsb sl 5l a s cws g3l () soil, S
= 50 9 (9o Ho—b p_f) AsS eolan )_'Jal.?; 6Lm)Ua§ }|
Al 4l | el plyel jlan JL>

Ol 780 s 30 (B 9 o 3l o a9 55 s luns laiwgs

Sl o loal, -F

Shass plosa Lo ol Als dmy (23 g St e 90 (ge—less]

o=l oasaailis 0o ) phis 90 ;2 A4S log e e oo Jimw

Silogil plas by s 5l gyt eyl ol Sl 45 At g5-50

S a0 90 Gl 4l 4 badd pg e (ol adlias s

S Enls) e 1 Sl i Ggealegil Glos gt Jale 5

S ggd50 ml el oz sl YU lizren (g, Ll S

JLsd OS5 eamliis atlyon j5plinebsl JmB 5 15 SSS s

23,5 oo ol Sl i Cls) e

Gl I8 s 5l g )l ol Bl A g Sm0F W
4o (S0P g Jwp 09— 0)9aie aiz g A et iz
45 20,5 o g 5 035y ol S8 LT gl o 3ls
il i als g2 s 5l (6 e A 2 Gl Sl

slass s L aS o,ls 052 S bld 0l iy Pl du o]
ol ol aslils) 5o 9y Gk ) Gl a5 g P
Sy SzrgS Mo @y > Gjb Sl izmed £9—b90
slocy dadpad (il o3y wdbo 2l JoB oul
(o bl (g5 L blomo

i e oanlie B LSS slw les U icewinl @
o] Lol i 51 Sy Selogil plas Lot Sy 4o Jiasy
il o e gy E el

Jelin 750 -0

Jelie o] 53 a8 90,5 o Glojlows Jamo S Sl cezrge (ygelogi]
03558l yb3,l olsul s ogdle g Al _Gls gos S Ol g a s
Jelte g8 ol s oo Bl Glaie 5 Sl (o83 g
ey Vb (aads slajls 5 Wliaxs Ly )15 )L of e 4 asu
00,5 oo Jelitio 5Ll gl VL el ol 0525




I:Urban Rail Transport

plos lapi s Loai 12 gl & i Ly 32 W

a3 el Hoss o5 s o 3Bl i 5 Ssbegs!

i S Ll Sslegs! ploos sl lad  Jg il s

g =0 B, lopis ;0 PSD leolawl acdlac e YU,

Cge am Lyl auie Gioals comge a5 el iolidl Jls o
JRXJUE SR N S A .|

A.L':_wyod_iboéﬂJ‘Lg}éL%oQ_:é)b’HwQ_iﬁmh_uy ]

ool 5 il b 5l s Sslegsl plos slapitnss

§ oS Ay 5 00 d ;S (6 Ml ay LS Bl

LY

G (58 )b e les Sl slad slapinan
Ea—dg0 il S oo adl)] eSS gl TN 7o L, &)lae
9 ol wsl jo gy L) 9 g )lod e s (g5l Ay S A
siml38l ol ail e s bl g lal jo L jllad SCslegsl o0, 5
ooy i als Ly g Lol sl w ials cel (ol lausl) o
czge Slegil plad lapis )0 (550055 5 yead LSl 05 e
G i L a s lie [0 Ol o (gl 555, Bl o—is JSlas
L5 o8 lee sbapinn ;o aS cl ;S8 an a5Y 00,5 0 Bl
Syhge 4B S I8 10 (6, 5 e 555 sl LS 70

besluy)
Gl 8 )b s alisS sla lad Ly S_slogl plos slag,in
A 3l Aol )0 g awd oo 4l B lae slpg e Ly alie o)

22 e Sl RS sty Gt Ol st Ly
8 b oo | e L5, Sty ley LaPSD > o]
Ui S bl sl 5l oslitil &ppo jo i o
S 98 JBe [, PSD g Lkl o) ol o ol Sle 4 S
s Uy b e aylBy i oS s pmsnly 0l 5l s
23,5 5o L8 lgeys (P E5 0D oS cge LS
P EBIES CS o g bl ISP glaeS > W
S o e |y 51 o ls ay 00 s Sl e 5 o0 La o
Olyle Cedls g Cial Silogil plad bglas 1o iwodaw g ol 1
S 90 ) ($3I5SS 5l i az yo edli ) VL L
00,8 oyllay acs gy dely (S pbe sl g Ay lae
DS oo Sl ]y 0lesd 55 50 5 Bl o diins LLS |
o Sl 9, 48 Wedis cozge Slegil b slag e
Loy cbilis 69,5 Gk 5l L g-dge ol s 8 5iSus 5 ol Sl
Bber Sy B plElae lawg (235 slag s gk

9 @loyw S HL (40,5 S Tae 13 g—ad po A (49 e
Sr2l) S il

195 Loy 4 30—
Lo dp—bos il 5 O3l (silmainte czge gnlegl]
Gyl e i3 ot SCsbegsl sl pin Lol 5l ool
S iyl Gl gz s b L s (6l G
P S U SY SNV SRR R WY PESN SX S L B RPN U V] DY
LS Job ad ,ualisS el g5-550 ml g aligS sla lad
Sl lpdn o ad oS Aol 0 g Lol oi 5SS

83,5 (oo s S )b ol Cs 3l euny



B> ol Slejlw ey 4> 51 Baily sloasid m
9788 yo Sl (59,5 ol elejlw I ds (g 95-B0e
RPN S-S0 p-St- O VP F YCONEI: S W ¢ g W &
Lall Silogsl plss sl (6,05 (Lpdiy 3 (oo ,
A Byl i slman o 5l iy

a3 38l

Ssbegsl plad ot (6,05 6l— =YL ST Lol
g by s blas glapiwon Gl Lol sloaaia g
20,5 oo Loan e il

— Jgl Ui I:Urban Rail Transport

"5V ananevier
ﬂ—,.'-'

sy iSrsS oLmolS prans g ol ] § 5 alisS slagSs
LgalS yamss 45 00,5 o Euely LgaSly S logil 10,5 iz 5 Jy8

gd asl g ool iSe S
laolSil § bigs 5o Loyl 4§ i o 03l Seilogil plad (sLng 2
5355 o Lol S o5l (it 35S g 45 wig 5 5L

10 520y 439 38 -4

Sy 0y oS i gl Sslegil r:|_oj' log o oo alos

30 =928 0 g Sl ale (o3l digy el ) il 5l o le

Gl o0 A3 50 gzl io 4 S aad o lid Slsdlas . g5,

Aibee Byl lapi e L awslis jo ARNIEPAT O

B gy Silogil plad bglas 4 S Lowl jl t i dmol yo
el godge ol A5 03l o ymeS s s PLilas s 6oy
ol et Ay ey 05y (i )0 .00, 5 oo 8las sl iliél
23,5 oo s Yol Al czge i (O g

rge g 039y g Slegil plos (slg e 1y g0 52l W
LAY L ZVO o LS (g aly ytaghsS 2 slaanja (S ials
plel Gl G 09t (53l sliggzadpe (85 a0
ISR IEIPINCRSEE P YR S RN PRSI
s glalias g LaSs )b o ofj] Jlie olgie ) a5s 5 e
(aiSly Sl (5l (S SLd (el Cgr

Srae ;S (s7ad e s Ggelogil 165,51 50 (m92dd e W

a5 50,5 o Esl godge | 1S logil gilwlos g Sl W
slajlhd aliel o sml) ccl 0g5 a5 05-d sy ol Lol o jla]
9905 (0 (P gy 50 b Sl Ly S e 0 alisS
(Sl Sl 1(65,5D 39-5 00 Laanjo osl Gl mge

S g Y oo - Sdola el Se0 dolo)l—w W

@lojlows 5 Ko oo i 9l o0 somalie (a2

= sl amlis las cul (g9 Slogil plood bt
o) d)l_>)J 10’!‘“ PO} u_)‘ og_wu’_a oolai_ul
Syt 5> i Sllanil g g 0095 Lnjllad ) j5 > 4y
iy wlgise SIS B )late il o sogdlny s S o

Ay B)lxie slap




I:Urban Rail Transport

slojlsaazg bl Sloasle glaojlo (b b Scilegsl plod slag e
I plol (18 0 0 e 5 3T (6 pducillanil § i o]

b g Wy co 5 ) Ale s 0 oozl o iceliwlcolld
E5=050 (il Amaz i 4o Joas cdle 0.0, 5 dgae S
u;b:;‘ 9 u—"l)b O (g 6‘)‘?" J_A}c u;Lrod,\.iag..\m Ja_my ..\.:‘3;‘59
Spdy pladl by las glacsl o5

Qg oo )10 0 40 AL 3 Seps g Lo jsliws (5 iy Blasl dyilejle yo

9,8 518 b cou dxd Slojle S j0 s sl 10 95250 OIS Lavgs

G5 A
Gl (@555l gl (ST el S s 4 S gl
g e A5 Col g5 Lol oaimailis YU dlie ool (g 3lne cd o
oLl e 2 5 (Y sime (ol g 4 Bls G0k s SLle Sslegil plos
il e 5 5 o a0l8 gy slaissil il sl 4 5y e sl
ool olples 95 e a5 2 L b e Sslogil plas (slavg yie sLalse
Blos Jwn g Ol Rl (1 Snlie g Lol B o5 lnly
om0 5 Slolie (Yt s 5| UITP Sslogil plos sling oo aacma
aulen L aies Comwg |y Sbegsl plas sl gly=l a5 anlss o
g W00 g S92 (G5 e AL 10 i (o] Cite I 515
o anl Ll et 5 (Y gis dilie ol 0551 sy gz e
S 0 5l e v SuSslST slais sl 0,5 el de
0595 sl Jolie ples jlasas las b oayl il s s m
Shical e Baa L S it 039 S pie S50l S5 G2l W
059, 0l oges Blad g laanda IS Glaal g ol oy - 5138
sl bzl s )l ol e ol Slaslw i gl Sobol - m
245 Sl i 9,50 30 (sl Jils 51 S5 E9090 Ll (5,5
W ailonys ST >l 8)leo g, 4 ol Ll
Silogil plod slag o 51 6,19 po yr L 30
Reada

UITP MYLIBRARY
September 2019

ajp pals

g0 5 009 L il el ws 4 jeme Sslegil pled (slapine

3 858 iz s (0l 53 Wb o0 (5SS Ao (b Ao

gz Sl g9, plej g 0ls—e sloanjo (ioren il LS by L

Pl o j bazmo Hlaswgd (595500 SO 1w § buo

G55 B pan yuals -)e

WSldos o digs el (0 5 lalad olasl , s .l Lo a ygu o]

Slaigd st (ol pizra® 08,5 o0 (65,5 B man ad o5 Sl

S il o e (65, Sk e e (S 5 009 S jlanes

il AT+ U oS ilagl Sl s 393 ol

el gl G il 1g pdy Bllanil cbld g (gl ojlusl  m
plod lapts ;o Lol o8 b ogdln 53,5 oo (S jo-br (55,
b Wlgi oo S ye nl 00,5 g0 )l (6 )92 pliel il (6 T 5l
5,5 25T Slagl Sy sl Lo llad Jy b ool

290 s )-S5 8 g gole L8 iy § bapiro jliwgs W
JSTA LS oS 00,5 oo So i yloj 50 (g aly o 1 3STos
D Jolldi |y i (62l s

582 Layllad (Sinlen ge Ggalosil et b JUB 551 m
S9dise 6365 705 8Lk B (655 ol ooliin] Cz 4 ()l (6 5 50 5

Sl yolaig] LT .l 0uiaS Sguzme Jole (yloms] Caiuw Laid

Sebegil ploes sl ool ploos ookl 0aiiS sga e Jsle

Al oo i (b o) 5 (i) Blaie (3,50 0lgE o g e

Codyl aSTas Sl eolainl gz 4 aiil s gy gl ol



; Sl 5

WORLD

I:Urban Rail Transport

—Jgl ui

ohgSim] (5 g guid et 1D 10 gt it S8 gt

CONSTRUCTION PROGRESS OF

STOCKHOLM’S NEW METRO LINES

Prepared by: Board of Editors

@z S yb 4 Jligh pgrsliwl jl g o aoer bs gl aiinn
Fml ool Gl (S5 as cwbl oo clw Cwd jo 4S

Ja_‘>u_|‘o|9_?dbg_<_>) Syg—e y° [’lﬁi‘—“ﬁu“xﬁ)@z—“’)‘v'\f JLM:)Q
SR PR XL LA SIS gy XS T D A W Y PE-Nl E S 5
A 00 0,5 Sy (yleS (S ) 99,5 e (golpi—ion Gl XS,

o) T (59 9 )0 S iz bghas o 0o j0 0y
Oeoy 2y pd 5 et (g o aaazr by bs wsdo sas
s Smbls aales 3529 (139 5 S5l o 9 e sldd 9 S

W dmix Slaollil )5l e 9 e 5 e 45 S
b_.o;d.B l__g P ‘_nguLo;}Lw u_JL: 4_5..]9 B Lboli:._ﬂ.i‘ Hﬁ

4,75 im0 9 0,5

Cl Ly Jlo 0 olg Sl gy diibaio ;g2 (60 pgi
2= g T)F a4y ToXB Jlow 0 o Cemprozr ouid (o (i 9
b s 0 15 A 1yl ol il s Sl S 5 iy
JLhi b3 A dzmon il oo oiug [ Ve Olasi g —ioglS 14
S So—w JLBE b ¥ g gl S AF Job 4 (64— dog>

A ()] gt et it 3O ) o kS VF J gl dm
e gz bgbas Elas plg Sl pgmis 1Y) FoIA Jlow 5o
gl 59 40 el 00905 LT 1y ol | 1) L yioglS Vo Jobo
Al o0 Gl (590 Ui (2 4 iy I (—

%=

(Magnus Lundin) ;v sig) wgmicio wdeivgo o \
a3 plg Sl (g9 o (S (i)
Gy =0 dmyi> bgtas colw wldoc Cd yiin

; Ab‘;_.; g’..‘r’ LSt ,

295 pg—ato Ky ls S - pleSil 55 5%0 45— bk




WORLD

I:Urban Rail Transport

sbodis gk 5l Slabo mllas 5 Jwp dagpile 05 oo ) -3
weilge halccws Y g ) 5B ol s j0 aigd oo S g Jmo> )5

ol g iy o Jigi -V 516
|) L_,’_L”) dLmJay o oolel 9 d)l—é’ G)U 6LQJ.395 as O—i' )‘| Ry

—Jgl u

s b Al Al ey jlasS g dmun b
b 5 =S (o0 )l =B o) gl 131§ G 50 Oy lad o0
Sl 5y 30 S " g ol oy plsil ol

03,18 (o S g dmsy 0 S (o0 513" 5
‘551_..:90)_5@)‘)._5;5)@ LAS)OMJLBL:BH oml)é

mmm - Arbetstunnlar -
wons Befintlig arbetstunnel
s Huvudtunnlar

Befintlig tunnelbana ® Ny uppgéng 0
..... Entrep dgrans intlig station

Antal meter

500

Ldges oKl 5 50 Lo e 4

S )la> g i 00,38 (o0 o) 1) (S (SLosS Glose 5 Vgone 45
5 Sn slraly ogate glab g ol lagSw e oS o0
lacsgys bl sl (ol 2 odle iss oo (5 )i 5 ;i Lo j5ilis]

Hgbion 3L anges slog

FUUITCIUIC P ICI UV 5 QT SWOUM RIS B g I

bl cmad (o Dle 5 Lol g ol o5 NS 5 513 0l 0
5 )Lk (alasl ol pladl (5T a8 e plomil baygilil 5 (B
Al go (8 Gt S

29biss 9y o gLl al> s 3y g 516 plodl 5l any

EROR ISR

il A g o il ] ) ks ;o) ¢ Sga> oK s
A ST asnee ol g Y AV By L) Gl Sls g 5 S5
L) ol 3lne 5 S o b aieBo B gy (5 ady j5nili] gl
2 g als o oy sl A (ol i aiyles by ) -
SlaolSi ] poh , Siie ayly ] A5l o WlgSEl (55, te ASaS
gy s L sl gt o o oSl ] sl S aiilen
Sl gye Vo e Goes 10 o] il @S a8lal 0ol iioren Sl
=5 S slays 5l JelS sl amy ailey J g8 s LS 052 o0
6|ﬁ.@a‘audbug169)dw|6)@_.ﬁ plp‘i:_m‘...x_;f”_f.:
oS ael g et O oy 5T g ol g 51 L sl et ol o (Slnl>
Sl e S (o0 e b Sl gLy 5l aS wnur ks

foowlas g o wus s G ol sbajlé
5 kol sLa gy )5 sl gy ;o Slasl 5 33 Sliles gl
W g bg oz anaz slaolKs! o Sl ccal g clw Oldes
B 48 g vman s SO ol e 00z g ptes 00y L

Sgds g0 il LAY jo ol Jog O gm0 an

S5 Jig -V 51
g 1 65 g5 et sl psilsin |y by o5 4 ol sl
ooliiul 8590 clw olay PS5 50 )5 Lo figs psdles oo b (o)

-



— Jgl Ui I:Urban Rail Transport WORLD -

§0gub o0 435 Lo 1ol (gl 35 (o> AL LT

P ls bl

o=l il 5 0550 a bl j0 Sa—wg sload g pi Lo lad
L 0gis oo ailow oSl sz 10 g0 JLdnd a0 a sl S Olaadol Lo jlad eyl g ceadls 31 L50,.5 o plosl aslly jo Lo s




WORLD I:Urban Rail Transport

i Jogil 5l B oS eolaiwl a5 5,0k 4 ail 3 Slo bl 4
==y ol a0yl sy (smeges B 5 oo 5l 51 o st (S5 4

od bl s g (o Jud (slols (555mly Al g, te dax by las
Al (Hae Sy 5 (golail o eloizl ool angi ag 4z gl L
Sl 5 saz by las a S ool o g ol anwgs oSy
OlAlae 9 03l (5)l0 0500 S8 5 9mie oy o2 5l ()l
Sl Gimyaelin a0 (mlpls wale Qi 35S ]y gt
Saa ) Gl b g Ol S Gl 09 e daz by las aS
L 6)l5e 5 55 5 oS IS ol ploel o oo o0 )15 995 (ol
sl s el (59)5] cw gl Oilae e diie slsog S
g0 dma by s a S el ol Le Bae sl 8 ol glls Loy

5l gl g o yiesd Sl i i das (o,

—Jgl u

ool o W lo Sl (59 y—io (G| —olod 0 (5 —2 ST
5 Gy LT g pio dsin botas Lol 30 .5 g o0
F g g0 48 )5 315 4y (6 j—wdounzo

550 olSiasl )3 (s 5o BT ¢

Sl (55,te (sloelSi gl o (i LT S5 A ca
(£33 ECSNY L G-\ G PP SN T S R C P 1Y LSy I
5 e il aalys 095 eg—ass sl (g LT o)l
o ol Sl YoV 0 Jw 0 amus el ! ol —wdonze
5k am ples 5 Jlene (i Ly ol pen oas Lol o e
oSyl o L | oy LT ol L5 s bl o pglos
9y SloolSiunl y3 6, ST a bl (o olb a2 LS, 5 b
u.:l_...>| u“—ib-"‘ 9 (o fmd Jep—s Jolis o0 sis L‘?uu“j‘ LS‘)“)
= 093 aBloe Gl Bl it )LaSl (6l el g (el
gl B Sl bl o, Sl 5 ol Sl sl 2 ST

SCGEEJN gy W

Olig il il Sland i 4y judizr Al el 9 (21yb 5o
o o0 ool g pto (ogas Jdlig o> sl o0 liiowl 4
5 L pnleioo 5 Glile il 5 il o> el sl
g lobej Bee o (8l S5 e a8 oS sl (It
1 el 5 98 oo e slzwl ol ams woles (5 1) e
PR N - WO PP A EIFSRC ORIV NP S| DN S |
Cml s ymizmod amled co S sl |y Gl s Sl g 0S (o
29355 5l o=t bee SIS 50 o) sLasog )9 oy 45
G 3 Dsai odalin Hlgn 1) gy b0, 5458, 5 |8 SIS
Sl 8l (sl anl 5 e pis L jaw a5 o Jlo bzl , S0

-



g g ole swolilad 9 Uiy II:Sustainable Development WORLD

E (S99 (S5 R RoadRo
s Jgwdby s, el
| Sl 0" o 5" Jlauly loss b s T3 g

COPENHILL POWER
PLANT WITH
ROOFTOP SKI SLOPE

Prepared by: Board of Editors A 25 Caan oyl 0,5

St Jlaly drwgd' sl (5 loro (2 1ib
sl FSolaw § So,HIK, Sloslw slaoi Hlas b drwgi e dogi (50 Sloc (2 /,b 0,4l —ilgly8 & it (S gl Wil 5 L0z0
Sy’ oo Al g5l jlsly 9 (559) 9 59 ymbl (g im0 (41590 J0 SO (s lie Ay it (Sl gLy Wil ] () laro sLo SHg

il o by i o (Kl 5Ly 5 S 6yt oy 5 6y Lo
ol i BT 53 (55luly 45 Wigdd o CSl ()b " jw (sl LoiS L "L 50 09, ] S

39— adly a5 a5, 8 A S el e " e S
Eeime il sl SIS gz 50 (89 — (B —etne g
oolat ol (g lose >l Loloa ] o b Zlozdl YoV ST o
M0 gl culosls 8 eola il 8 jee egian (Sl Gy
el s e o 5l og ro g g0 o Slewol ) o Sl B35l
plzsl J ol aaiome aidy slojlgns 5 o plo (55, 45 Dt
9 T8 (9 sl (HLaS am Joas jew adlj a5 o

5 Sl Moy 5" Sjgoan plal oy
—egesll sl 5l JSine o sl
= VIV g gl | e VY ol oy S50
ol s b py bt e (e
am ol plo Jas Sl iz
5 el el ool 3 ) Sl oy
ol o g g 4 S il
aS cowl oas atlw aiile 095 paize
e B Job am (Seul Cy ot
gl an Jlesl ol (YL 5l as o
Sy=tise il Ot GBS A e A
S0 S g gl adinb o (6l matzme
Sl e e coliw an s
izl ool g slagialos 555
Db peizme | (8 sLawsil




WORLD

II:Sustainable Development

Slo—s ;S Job S35 0595 93 090 Juw)l 4S5 (il o Shis
Jsls o ol Al g oo Sl o Ve e e g sles yo ly wly
5155 5 s So 09ge i Of B a5 05 o0 0ailiigz 4ils S
Sl (65,5095 oo 4T (g b A B Is s aS 0 S o0y 5
S 5o )8 om0t 3590 4B VY gl )8 s (6 O Sl
03911 5 lae )3 il 5T alie sladils S sl 5l 5o 4l
59— duST (Selective Catalytic Reduction) “,_aSTs ) S J LIS
995 G )b sl bl 5I5 aS e an iz Ol Lo s s ey (s
Jolss iSags 5l aclaie 5 .08, 5 oo el 2,5 a alils IS 0l
5ol 5w 0asledly y5uuST oS (o)l 3525 s lod 10 4S) 55,
Ao,y PO a3l Lol anolsl (g A S Ban ail oo oy )5 amnSTigo
el VX0 Jlw b oo o Ve asall 80 #,5 ioalS 5 (6,05 ol olgs
a8l 9l S ke (95 (ol 5 e e 985 o0 Sl 651
&leo s Laals (s 00 @bl sl )5 5 (S0l (550 @ L] s
G 3l 9 Bles co )5 ST (g0 58 slogl ol sl il g .l
Syl adly 88 Jmee jloas aclate ()l j5 a8 058 0 aaS S0
"1 S SunSTes ezt le 3l (6 s cilpe 4 laslS

e leme any YL pleadly glls adby il w a S a s, Sine ab
Sz iljgm 5leadly aslig 5load ader (65 -l )l (s (575,
il oo ey Lo slylo adly failyemn o Jooud

Sl 08 oo aizme ] Jgimn gl b g Jlone puiige S ISRS"
9 e Sl )lere 350 (59,5 5 (S ol Jop 55
2 el o a S sloa T ay oo | o] (Ul i oyl ol g
ey oly 35 o8 (o S 555 ]

Gy ey Jlw 03 a8 (il jlwcans 055 ool add 04 S olKin"
4S5 py—digs 0350l 5 IS iz il g0 cplod, S ()T i 8
CrSNlealos gladd > az Hlislv ol oS cdalin aalg> oo pdo
oS ool gla s =08 50 5lanl anwgi o)l ye Wiyt e

Sources:

- Scandinavia Standard, A Guide to the Most Sustainable
Buildings in Copenhagen, 2020.

- ALLPLAN, ANEMETSCHEK Company, 2017.

- Dezeen Magazine, 2020.

- Power Technology, 2020.

9> Ui

2 oS geimo jew b AilS,l8

Sl ;308 e b S asizme gl b g Jlens uaige IS
Sl Lo S8 as o0l (g ol 5l ds g o ls 09 (2gS a Ml
" Bl (Sl G55 6l sl Ol (o055 4

£l 59y i (Sl Gy (b g paizme (b gt K01 0S8
Ahigmior 3r 55519 Lo yS adgs lp ) Al a5 cal o dllyy S ails S

LR

oz s 15Y 3 9 45 S 05 e a3l IS
alo Loy, slos ot slmojlane (gl as 0l (25 g ot
SOk G il e a5 0l 055 R Les (59, 7 alsSU
Mool Lal | sed o ,mdlds

odsclate sLajls (0,5 3l (59095 (65 e L Jod (5 geiine
Ot 5o 5l A adly Jos slaals 5 o S ) (S w052
Sl 03 9590 gk B0+ 1 &b S5 059 ml aja o
Lo el 5l WY L o ko (o 3L gl S (5,525 5o
b 3 arlh Gldd oo s (S aetime Gl il
] SLa8l aaizms oyl e sla e 51 S S e e 355
D9 g adly a5 0L (g5, (Sl Gy (g5l

Lgi g el S ailate (65,05 & dny 3laio o atly ails IS
iz il S o (53 ymo e 3l Bly e S pae 25 8 Sy
mleion Jmod (S0 S 65l s Lo S a5 iy oo |, Lsall
S s B0/ ++ 5y paime nl jlea oy 4 oSl 5,1
L ol e ol () Jaesg 00l 0 Jgi (5 (S5 =S (o0 el
s alS ) (hd Ed g 4 (Sl 5 atbie 55226 005
g 09ge Syl adly Co s 5l ol sl Sls e ao o Ve S5
goize 5l 0,8 oo B eslaiul 8 s cale cxlu gl mdlas s
o dass | adby o5 FF /e Jlo po pmpe p e VFe e Colan
il eV YO/ o MWh oo adss (65,41 IS g anled oo S (65,1

-
g

ELECTRICITY

| el -

m‘ OJ \ waTER
WaSTE R&.

WASTE-FIRED COMBINED HEAT AND POWER PLANT
METALS

o P

Slge S8l g j5m all; Al 1S

099> 59 2
A gloally <l o gillaz 5o 0l Slse ol s e o

-



Ulg2 sl a0

U PRV SR SN S| Py SURFIP-PYNE S S -1 U ~95-)
59 oRa Yl slnl 5 S g sl 39,00 Sdg

ol)'T » 6)_:La ))LM: ey e 9 B S9= AJU » d)lﬁd\ilﬂ)_.d
SHL 5L Gl (Br g e 5 gl oliul sl L)l (slaol,
.")‘K%HB)QP u}j...: 6&0&...;}”.: ol;ul 6|f 6)‘\.\fml.nj..u |

Carbon Capture) 5,5 b5 0,5 )Ll s Lz sl 6,105k yu
(and Storage
2 esS sleBaclas (900 Glesw a5 (6l pins ol Jlite (61
Sl ool b ls o
i a0y 45 (ol (gliy (s e ol s e W
S S 8,8 oLl (5 oalely b 5 VS S 5 Ja
m o] ool i g o
Sources:
- [EA.
- D.N. Stockholm, 24 April 2020.

093 it II:Sustainable Development

FOSSIL-
FUEL FREE
SUSTAINABLE

DEVELOPMENT
PROGRAMS IN
EUROPE

POV :e.\i)gia)f

Prepared by: Board of Editors

0joR Tr
Stz L g i § Wi il Ly g)) 510y 5l (5 30
[y (s €S s jf 00liicis] (g Yl ly drmuwgd’ (sltrdoliy

2 ol e a5 (ABA) (65,31 Mol T oy " 5y "
(OECD) (soloaifl anugi 5 (5, 5an (lojlow am dily 5 ol sy
S 5 sl Ly sl 65,51 slacs S ale s 1055 oo e
99, d mazie SISl 551 Gl goloatdl g (il e 08
1) el oz 535 eley s 5 el S 0o LS o1, b
aeS colan S Sl g5l dd Co g ) s 6l o
g dma Glgd 4 999 sl Sk sloasly (S0
SRECR IR ety
Sl G S b g 692 B St Sk, B
Blacansy ;o .l p3¥ Slaas adl)l g o dy e ul c o




. ! -

.
)

(Sowly 926y sl oLt 3 539 90
oo by Jaig oo (e 43

AREVIEW OIF TRIE USIE OF SOILAR [POWIER [IN]
TTHE WOIRLDPS TRANSPORT SYSTEVS

00l b Al oo (Bl pus 5 (3 polS” 5D spudild g Ao i
(97%0) dos> § 5 (5 st (y2lely &8, (B0l g il i, 2o
by: Kamran Rahim Ouf, Ph.D.; Jale Taherzade,
Civ. Eng.

OFFICE OF RESEARCH AND TRAINING,
TEHRAN METRO COMPANY




ol 8T 3 blis g Sg e 00 iS55 poe (sl 5SS
oS e SlapnilSe ol (yga jo5 ol 5150 4 loansy
Ol 54 (oot 8 a9 Silidggd ooy WS u g A Sl
Slggid sl 55 Sl 9958 i 0 ool ol Laoasay
Sl 5 s 3l witlos $ slasipl sl S (o i rae 1 3l (o
Wl S J5d B 505 5 0y e Ols e (3T sla sl (0,5
(Panel) | 0o (s5lse 5 5 sloslos 3l asgomme S az o
g ek 03 51 Lngos Ledslns aigRil 0 el oS o Sililggd
Sl 39-d o0 dtd dale 5 8 51 5L 359 e 5 9930
Bged peedi (Aol it 9 4 (AT el pleSiee |y Sl

ol 2y sl Jold aS s Jad e i

O 5> b yb) oS Bl s

gl

G et glad b a5 slap Sl

&35 o bl
A demdyg (=il (65, Jome 2 Bly 5o B il sy
Slas i 45 a5 ol o Sl alauly ygoy S 2SIl (65,
oo plonil (b Gl 1) Ledsy (63959 Olo 5 09,5 S5 e
DS e S s G st L (Bl e oo S LS
A9 8 (55,3 e Silen 551 Mallones (sloo il s 2z Ly
(CelalSly Y0+ +) asyorio ;5 el Slag LS VIO 5 5V 59, 5o
L oo y95 sl eSS as (gaad 95 (65 1 slede losliilasly
Lol 4o (g e 5 g0l L Sl 558 (lapinns
3 =SS sldi s (b Gl )9—“‘5]) So Glged o o>
B layone ;3 Laggish S e S pgsh pls 4 (55,
b ey L s ys 6 teskS ke V01 salols aids O
03,51 5 VLo (g )95 (65,31 s gl Sy l S e
s (S Slexr 65 slals sl
sSran S5 ) ey wTlg e L (b Slidged s
oy iy s s aedys 6,58 Ll taias LS i | s seiacYL|
St S L ea 65 g5 ol ilmesly a5 ol
)93 59 Jmas Sl sate sloags ysld el als JLs o
slois,skd i dghite )l sgrg bap el (b yae o5l 4
(g oS Ol oyl S, b 5 Ladils gl sadys
Sl g e Aole S g Giule s gl passive ga e b
S (Sl s y9 Sl

St «5531 el il sl Lo yglid ol 5l amleo 5 Lagleslws
S5 35 o P lae S8 e alisul Lsasyje sl 5 03l
S 93 Silseid i Ll SIg938 (65,51 (g 93
9 008 agSan g5 sl e el (S S i

sl 00 S5 (g S 5lige) ;S0 sailpo otz
Llrd e olojlore ol e gl (B pae (003593 (651 Joily
Ll ol e ey 5 6l Gt Slej St (bl
15 Ly i e 3l iy (65, iy 0 (Sl
e aS oo el o)) (5 ity (o p> Sladadi lpn il ay ;5005
Jomily a0 (g9 (sla gl b LacSililggd sl oslisul o, ol
8 (silog Syt a0 Gl gl ) 435 Gblie 53 1, G55 (55,
Slagi o Jglo 81525 9558 oo 3l (50095 (65,5 Jemiliy
Sl Gy i S a9 sbady lm @i BB sot 5>
G 5> sl lp ds7 e 558 5 WS Sgaa |y 0D j53 8 Wl oo

III:Design and knowledge

g Ui

dodo—)

29yl A (5 ] Gio (i 0 S praio (G )95 (55
) 30 09290 SLa 55 il (moled (o] fmiio g Sl L
poeiinno j9—bas L g5l o low arilod )95 (65—l .a—ibly 20
d—ilas (55—l JI] 550 4 dlgi o0 i —f Ly
i) Jolodd (—ilgo Lol 09— Jmpihed .. g g 55U g Lo 5
oo i 9 il g’ Clry Jmr i 50 (S g (e
S92 Ol Jdd 4 (65,1 Hludo (39— gl g piito -
(&g sl @ jgf 0090 — il i 9 Jlow J9—ad 9
35S & ygmio (65 gl it | ] (oS O] LT 0u > g0
i 2SI (55 0I5 (sl a2 y93 (65, e alie S ool
o0y SCis daglazs Lo g Laabgome iosle S sUoml o o Soaliys asliz |
oy S g L g sl Sli 5 55,5t Sl g

S i 2SI oy slaaslels gly 5 S PV Lansl any Ly Sllsgis
s Slgh (593 Jsbow 6550 L Gy, (nl 5o Cl 53 o8
ol oo Ly dnn S 09- 8 0 B Bl w95 2l 5] i 2SI
9= s SuLJggnd sla Il sl eslii ol b ap 55 (655 5l pedians joboas
el sdyer Sl RS e leyeil 35 5l s )2 joboar Ly
A2 18 soli il 950 (69,5 Sl G 4 G Le S

sladslos gl 4 a5 col gap o5 Joy ol (sadlie gapsypn Jolo
s iz blagobo olog b oo aiS o2 PV (sla Jol Ly Silggis
G2 (Lopsish) ys oot w3 I PV pls i o a i s w355
Gl PV 51558 o a2iS 02 PV 51 T ay 45 ol oas as 5 (5Ly)
o] o laiacizils a5 Sloj (o 0l anS VAOYF Jlw o )L ol
Bt ye3 ) Blis o 1) Sl a5 (559050 935 s Bell (-l
sladsh 5laiS bl (S laS (oo 0 dgs (S0 2SI L s
Joe 655758 LV 5 (nlad slsoloale cg (1 g0t )9>
s eslil cels 5 olscpile

O gl a8 aiload ax b Bl jaess slg— 5l g jo3 sla sl
3525 Sk Gl 55 99 Sl (5SS T £
&= om0yl (i 3, )5 (9SS 990 g9 Lol 3l
Ol YL (G5Seims Cols g el (om0 ()l S sl Sl
g Sl )95 i mlae K00 51 G plS el ) S5
=L ol s el S (o cosSel el S 00
a0 Jlte sli) i slalias o 95 ol il a8 3l
g g ol ((GgSmmo ot G-bolin (g0 j9>

s (Thin film) s slasbo (s> slodsl psd Ji
S5l poeols e (Sl ol Slse Ly (g8 )50l 5k 5l 4
oy sloaa¥ 3l thin film o 5,55 sl Jglw wloas LS_25
o slns sl iiS o o0l 5 aplioniz Ly Ealins Ly bl o
el i gla i sy (ol sl e YU (5, dylanl Jdoay
s )8 A Le S s glaied ol L L

9z Sl el 5l sk 1 oMl (saBy95 Sl obw po Jns
yere loas sk sleslin Ly 5 ga03)55 slocS 0 Loz |
g oo Sl bl glacsSeiudly 5 (g0 )55 SLasS) woi
55 03 sl el Ly (il slosid Sl oss sladsls (an
S (0 00lail PV olys 5l Sz oS ity S 0095 )95

o laglan Sadl s Jds 4 Ll o ,5¢widy S PV ol s
Jioinll 25 aalys a8 potcyg i aiaip - laijl Slnnls 5 Cunio
S5 0 S0 8 a9 590 Ceemw am b Lapd oS s (ol

-



WORLD III:Design and knowledge PG a2
O S et Jlare ams ol )
= wlin g 00l Wb e ol slio
> .. P R .

4 o lectricity c—a Lo Cxdgo raboio
W e Sl e S gl
SUNLIGHT DRy o=l )l g dyer sla sl

PHOTONS . o K e
2 An inverter converts electricity T P S S JU W S TP N ES Y

: I = from DC to alternating current (AC)

6l slin 3blio 0 (ol e

Solar panels convert sunlight
into direct current (DC)

A -\\\_ //-' The AC powers your home I
——

20,8 503l aSi any 0,90 Sl3le (65,51 ol b S s a6 i
oolat ol (5l slojo, b s S (o adlol (65,5l 5l ailes g0 00 S8 pas
WS o b |y a5 8L s (655 4 eyl (65,3l cos met meter .S

O () S )3 (G0l y 95 (65 531 Hlodlaiuw] 1 (559 0=
Goa—iye (&5l oy loadl 5 50 350 ol Jlsyo
oz ol ez 0 1, S (65,50 0y (P e 45 (S5l gg8)
2 Bse gloye iS5l e e ail ol gadplgas)ls )1, 810, el 5 lwgain
S8 g 0090 00T )0 A o9yl ds 39,9 Sl 40 aed ailis o> S

Ng— s Sy sl Hl adss 5 o> slady s 5

L yils VY

c olely by las Lo oslS” Jsbo 5o LS o sl ol (o 1100
[y B oS 5, L o9 sl (g0 j55 sla il ) slas—
gl ol e g (65 el el Slapisnns gl
Chis 59y ym 0dmas ol ay gadiye sla il Ll sla e
a5 (Sl Ve Sl S i g 0SS La el
wales pald ) Jlw o paw Jole Vee e (sl oY (65wl o

ooy ety el s
[ Lg)L:.J local «5‘)-? WS as ows

Olo—in g il asd i IS an ;Ko Blaal
25 ceailagl o) gaiss slaasly
ol G PV o055 sladky
eyl o gz S 5l Lays pSIIDC
Jle S oly—seas ol oy Loy
Sy ,mSdhe, S o il 6, 5L S L
oY jles, S oS> g, bl hie culad
Cdio bl A loa e g S oo jee

NUET gy

aly ol g 03,5 @l o o o3 sanl)T 5 DC Gy s yo3 Joe
9350 o 4 s (5130 LaodS ugSas S (o0 oS AC 5
5 55 alez ) et Con25 AC 4 DC s Jas LS o Lo
L olg Sl (=l 5 6551wl DC 5 AC la las j3 05250 >
S oo (6 S gl Uas 3l gools iles pn

J S 9y St e 4S5 Sl (655 e S ol 5 (S
0 Slkes (o)l it i L b 50 ()T (38,5 1,8 Jlie (611) (995
ladars ozl 5, o (sloJae 05l o 5o |y 30t y55- saly S
I, IS oyl SunPower Equinox Sl (o 95 s ;o S92 g0
Sy 2l Bl (ISt (a3 Jio S 48 (5900 080 S J>
Qs e daldl 0y 3 IS a ISt o a0 (o 5 slaayl)]

iz 4 055 455 ol 53 9 eols gradgs Jlia e b pohe ol el i
wiS oo Jad DC Gy 4l (65,51 b iy 0 oo il (55, (g5
AC 41, DC 5y (9008 osSine S oy (lyzr 008 ug S 0 S
#3Y 6351 el 8l B ol lsiisn s sl 50 S g0 s
] Ao 9 48 pody yg 400 « Sy g 0ol (65,50 (ol o 1S solai il ails SO
s plSie Mo by fuutdl o BlasT 4 s s s o i oS Slelw Ll
Ol 2 80,5 Wb IS az S 30 05 4 L8 (S0 95 e 45
S s () 20,5 oolat ol net metering v 51 les oo byl &
&5l ) sl Slebaw yo a8 cnl a2 PV (Jgems s g9

-



-

$ Ll —¥-Y

Bl Ve 5l G g 9t s 0 L Sl Lt sl
St k) JBigdes aSemt 5 2855 I (SsSe3Se Sl
Ol 5L 0 j9me (65,31 5l Ao 0 80 (s095 sl (Y S pal 5o
Bt aleS el b aand 65l el |

ol sl S el 05,5 s el 4 ali3dly3 g0 oSLlw 5,ta
o=l ol 13l (65,1 Gl S (600 (s (55
3lams 0 YA 0 ol (65, g amo )0 Y (guui o5 (65, olol 3
S (o8 ool ) 9 5L 9590 (65

45,55 cydol w)ls |, 8 Brasschaat ¢ Shorten ailaie g0 (o a5 S5 o
O Vb e slajllad gl ) g8 ol B (55, 2 aBlioe L)l )0
WYl a5 Cwl 00l el (gauii o> BL VP v+ wids 5, g Antwerp
o3l l (5551 (ol 31 Sl n Hgann 5 YU e s b LS 5 F g
bgie job ayaS cul ¥V,F GHZ 5905 055, cpl a¥lu 29,5 0 S
b slass ol s coul gl e S a0 Soop a¥ln B as Jolas
290 CO, I (V0 + Lol als el o ligh o Jsb 5o (59055

III:Design and knowledge WORLD

g Ui

ORCUN

g o oS i (agee & 5 Jo> so9d (5 Sk (B slayllad
i b (slogg,m Vo VY Jlw 5o sl se i) ay ol Bl sl 1y Sy
aS ab glalely (6,057, Jo pliciy (59, SSlgend L FY-
255 o0 el ) G (655 p0 ol (sl 5L 0 p90 55,1 5l (o
=lapgo] Sloss a 15 dige o ) Son L o) s pl IS
Sz bl ga il o guud e sla bl ool wl 4y pladl
L sl s Wl (3 aS—B ay (g0 )55 sl bl peiine

g—ed Jloel L 355 5= 59

S 3h-F-Y

J1E e Ly Y ey L U8 gl sl 3 Yo1) JLa
AT oyl 2t 45 Syl i s 53 e ¥ s 59 s
B ol a5, 50,5 Jato plo el 4 1) (s )y s y5-bo 4
S Geli s 5 59, S sl |y Sk sla s S (5 ol
iy 555 Sl Bl L ol el &y o s 3 i ol i
il SOk Uad aS i g Antwerp oS! 5 el 4 0B B el o




- WORLD III:Design and knowledge

Adis ape e VYA e Lo a5 sla bl 35—,k 5l (Sl
A alans,S )l 8 o Sy aiw 55 ,— Lo il ol el oo
Omizped DSl Jlow Voo ¥ o jae 6l 09dip0 (i
Sy SNl 3y 511y 855 S 50 3y 55 Sgion
=k slie s a jgeme Lkl ol led (el (g sl pe (5
S Tar [N <O PUE JEUN it 9L PN
S5 Sl 500, S Joad By 65, A o e |y (6,550 )

doled eolaiwl ol 5la S e

PG a2

it lzo ~B-Y

G dm S 45 ) ()0t 4 (LR VY Jlw o
Ot —egkS VY Jobo o 1) G s Sl oo g a2l 6,V
woli Lsals i wjlxe o Kismaros 5 Kirdlyrét 5o g0

Loa Sa il by eV mmy JobAYVO mm ;Sly sl
539l a5 12 ozl ea s o lgs e YO Km/h e p s sSTos
ol 21 sl b v sla Laal> 1) 8l Joa YY L,

wloads (>, 5375 4 peteasl 5 sk iz 5l g2 yer sladil
Jsb s 3 SlY
Jbes 59 039 ol 08l Ol L anlei adgi |y sl eglis ) - e
9 0d aioo st ()1 5l g 5 eSSl il B Ll (gl 8 Y414
500 50t VD 5 onlh ecrmer A5 ol Ll Lyl Ly a5 aalol o
b GlassS a snaz Glagugly ol 0,5 aselss gg,adlis o 5
il )5 ol 5 sz (o e Hgore sLaeysl i L L alen s
)50 S (595 (soled (k) At g LS S0 5 (sloaiy] e sl
Dgad als ali Lo Bl 5 o yor 55,51 Gk 5l ) 095 5L

Ggy,l —5-Y

laSogll jals Jlis a valley o g e
oS i SUy g5, 5 sl Ly g agms
el gt Lol Josis ol U s, o §
ag By Sy LS AVVEFE gl s o alyi oo 45
OA- 5l G (oS o0V il o zge 500, S
4Bz A alesg WY (3,5 )L Jolma (05
23,5 Jlw 55 g e

c—a lesliiwl Ly L o)ls aaby valley g,
Sod s sy B g sladil
e Gl |y Ligia | 5 Tempe oagas biig o
923 YV (gaadyos (3, Slog LS ATV uJgi Lo
Otz D9 gn (el adlaie ol LS 3590 (3
o0 i Lo oggil adw (5, ,— JL IV F
e (65, jlesliiul Al cozge LS
NV 5l i aasrabyo 5 0oy A LS S0 e
00, 5 Jlw ¥ Job o Vo

Lg,l ol -V-Y
olaidl Baa Ly asl oun] SO 5l eolaiwl Jlds an Lyg )l agolxl
aS ol gamar oy sl el sheoalatwl (] 5 ail o Jlasl
ge g as a S aas ;o gemu an |y yalel) Caio wilgi o
Lol )l oo g iealS gabawly an aloly by das calS 59 o
S e o Jlgs oo A Sl 105l (6 )l g ST g oni Glmaiyn g
Sl bagm sl ol 095 ol by jae 5l 6 Sy 5 (65,1 U
GBS | Sy o) iy Sy g e o LSl A

Wloas anslows oo <l b glacSla Dl 5 Slols

-



-

S i g plol liwgais o c LN o caiw (59, (ST
Sy (535 = 1y 093 gy sl Bl YV Jlw jo o5 (Aro g,
as Ojju’_.o )l_h..ul Sl OOJ._S MJ 05_5 }._:lﬁd 9 lboti:._m.:l 9 l_.b‘aLv
D sl G55 65, Sl Ve e YNV Jlw gL LS
oo 5 sl 99 65,51 S 9oy ¥ dgas ol (65, (2

III:Design and knowledge WORLD

g Ui

e -A-Y
ooliwl I 8,18 845 Jluw yo (BT 59, Yo v aia Jloms 40 45 Ll
2 Sl (Hgene 3 6l b 3Rl S 0B y55 65,5 )
G Sl Y7 oty byl sl lwgain alel, 5> JL>
il 8l el lgle Vev v a1y T o)ls aslip aS oogn ,mdyasass
Voo ga—dyer sla Bl cmai cul L la o wlwl ol e e

Ao sl ool Shimla a s a0 g0 o 5y95 555 5l (5,0,6 5 10 g0
i 55, Ll 5 s 55 slm bl 4 jgome L5
90 oy 9t Jloi paloly ;0 YoV Jlow jo oyl I, 8 La s
Sdad i ss Ll ol il g5lailel, o Sitapur g Rewari a_ilaie

Dg—s (G 95>

i (gla e ) —A-Y
i L 500855 sl bl Loy jLdas (g VY Jlw o
G355 sloadily (s Voo slagie b el Sullggd
S5l ams S el L8 Sy cda 5l S e i (55,
S RS WO o P SR YN P UK S| P31 PR W W P
J—b5 595 99 sl ol oo 4 aloo (Sl Ve oty S




III:Design and knowledge

50T 2 0 Dy # 65, LLED sV V8 sl sodss 65,
bogd oo oolaiul aelw iy jaw b ool en slacali fossj,L0
5 b8 oolaiul 8y Dl pgon Bis Sl (gai 95 (65l 5l eslai
9039 Gl e ge IS (ml a5 Csloud pal 3 Lo STy S50 5l Lags 5L
Sl Jobs (ol e 1S5 5500 (s 15 00 lallab e s 2l
8y Dygo (9P & peiee () 4 Sl 039 LapSTy

ssbareds (a9 S99 sl Jolow el (sl (Sl Dladllas
2 o2lely (il slooSly ol B 3l adss e Jaas
0,5 5512 eld ol e s ool Kapurthala s RCF sLasalel,
Syl 0B 515 VY 5 g rlae ages 4 pzme (ST9 O L i Sy 048
S35 2 S¥=2y9% Sl ceal &g p3 wdge - ST9 Y g ol ygi, STy
TR Olie o plgoe Jlw So Jsbo o aielw Fr 5a 0 VAN Lol g i
Sl Gieals 1 e SauwSTes ea¥T ()5

'

Lok slaSly hiw (59, = oo™ sladbly
RS B B ae ol Sloge L5 oo s
o Sy90 el 1y S WSTes sLsoan
g0 (G e sla bl 5l eolawl o wlwl ol
b aslys 3 558 o) Jynsg ozl o

Obwsaie glaolSiws! -V -A-Y

50 A4S Cul Gliwgaze oy aloly 4 slaie aie Jlad o oSyl VO
5o A J| e 45 4 b e g b SaSe b  55
YO e ¥ VO Jlw L ojls , a5 0 g 0iS o Lol Jlw o s
waled el ot 655 31 09 5l 99 (5 5l aao

L0 (bl L o550 sladae jl bollial ojlasl culis 4y
Jlws 5l o5 sla oo ool .l oo oolazwl Slge LS B+
Syl dmoyo Fo L aiin jol8 goad aslw lwgain o VY
9 ,Ll8 VYO« alyy, liwgare alol, o ule el 1) 5L 8,90
ez Jolso ol ol a0 s a1y 3l fygidin YY
39S ol o 5 Jlsd sl Ao e Gl i wgais ool LIl
Sl b S 65 s Sl cmai Lol A )0 g oo
mles sl (510 0 0

obewst-4-Y
Olyee &S il o0l adly L8l s o oS o S
19+ oo il Ly S J S S 350 (550
Ol (Hgare Sl L (52 59590 S g ) ilne
AS))—" 6)‘5‘» R 6‘)—‘ Q_biab oli._....v‘ Soaoles
ML;WUT b aS il oas b oy
a8 yge 092t g iy il dngly (ol Jele 90
L godbs 5l o g3 oS > jaaY o cul i)
Slaial il go oy Sl ay B8 st jlapg, £
el ‘o)y U.JL_-.JI u._>| — ».\—-JL‘SA cli.._ma‘ uLoa}L_..u
aS 05 olb glaseS 4 O_nsm) oS! ezl
Gl ,lens g lacai w dy ol a b o5 il agly

23,5 59, Job o 5551 625l i e el

-



Ulg sl g

PG a2 III:Design and knowledge WORLD
36000
34000 iy 1o

— P B 3o O LY el o il gl e Ll
de=bs5 S5l 530S 0 S Cpr e Gl 5 o

=
28000 el il Slelw 4l o
26000 \\/'/ \/

Future of solar energy in Saudi Arabia

24000

2 4 6 8 10 12 14 16 18 20 22 24
Hour

Slelow gl p3Y (5,31 ailgy (gau—i j95 lpolSs i oyl S5 L oly lyms JolS (Folel gogas i e YoV Jlw U ull 0l 1
daled el 1) B man [y Lo, 052 09250 (slpolSg 0 LS jo (gaud o5 (slrolSs 0 (5 lul

|
'
i

At o lyS adlate (ol )3 (eges Ji g Jo> p Oogdo -N-Y
Sl VEIAY o a gl 5 la s 0l (6l 5Ls 8y (675, a0 3yt (59 syt | Gl O jle 00 pygai Al
s V7 a5 sloaib jf jo—taie om e S atlboe lmolSgy Sl esliiwl ey sy rge SlelSy i 5l oa (o ils
ol el oo ool ez 5o (0,8 JBlas o laiedy ALt ol 10 oyys ale o gly ol AP a5 gl g yes
Sl 5l oo YRIY 0o 5 ) 5fe oo slodl goliaidl sla b)) GlasdS 18 s A gl e ealS ol A S
00— e (93 Lol Sl Lalsel 5 om0y sl Y Gl L A Al ol (Lol Bum 05 S Sl o
69y y—r 03— i Lo Bl Jl oo AVY 5 s Job 0 Sllee sloaaiyse 0,5 J8las 4 Sh gl SldS sLajls

Deb ol Lags g Lajlil i o eljo i Ll e mge a0 4 S o ibse o 3l

58,5 e Bt sy o L aslis URIR

e o a5 Lo llad (59, 1 Lo 3l ol imed (595 00 il (a5 slad sl 5l Lo e 5, el (6l
ey dy L jlad sla g 5L 0 o @By oyl jo Lajlhad a5 ol slain g imed el oo b ool ol ool ol Cai
20,5 o5yl o) slag il g 3 aSleasd F s ool sl el o 55 erl slog,> g

VIO Jolne ashS 1o 15 Js5 codon A 003 6o Lo 5l Ly o)l 48 ol oo e (5 3lmo s (slts b oSl 5o




WORLD

III:Design and knowledge

S5l ameils Legamme 0,0l )50 atelw VA ()13 0 00 7
celw U‘j}—L:S Q9. Jbl_v.o BYSBL celw u‘j}-L»SYV‘ G—
oa—id lis (g S ail oo Jlow jo oSl o gl

] s ]

PG U3

O alold a Sl 5,8 L o il oo —eglS o el Slge LS
Celw Oly ol S VY ol [Llhd ;o il e B0 s oK) o

] Go— o&_m‘ A de—y ‘5|)_a ‘6))—"
alisy g celow ;0 0 LLEF ol e ay Lol ol ol Sles o ool

wind turbines

short contact-wire
For rapid charge

a’%a?.%

> 51
2. Rapid charge From EDLCs 3. The railcar runs to 4. Rapid charge akt the next
by renewable resources. installed at the station be the next station with station. The railcar charges
waterwheels EDLCs mounted on the railcar. charged electricity. the EI.ECI:I'idI:__'I’ only to reach
the next station.

sle sl g ool adss By (55l Hlade (pl5 5
@ o e b e ey Jlw SO 0 a9
IRt é)s(kWh)x VYo (h) ol dwle & jso oy

by el SlpglsS W3-+ - 5y 55,01 ol 51
Jobee 65,51 255 098 (el (o o5 sla Jolos
Slo sl azsli riman il o Sy LS 8-
e a4 88,5 oola il AL 2ok L o o>
Sl 3l Bl s sl e e TV ()

5D sl i el (gou 93 sloa Jiu 5l eolii ol Lo lg
3l 1y B ol (s y95 (55,1 9, pdlel g5l (Alelli
Vede Jlowo Lo Lo jily 3y 00 iS5l (5 35 ) pam a S
sy c—ai g oy anje s b oo (VFYATY) (o3
Lacdss jlgala; bt g el 2l Jlo o sy cge—d 9>
Sy Jeo o pe—ST L dld o olas adll plasl L
Sl oo 95 (65—l i (i ol slag b
b sleptima Sl (et S e Kl S by
O3S il 3 (S55UsS slowolon 5 Lagsb gy ol jlos—2
sbassil 00— Rl pltdas s el pbail JLs o
2 G s s Lo 355 65, aex Sl adinass

Bl b s ei s by iy b slaailel

&b

1. Steve Mollman, May 24, 2016, Santiago’s subway system
will soon be powered mostly by solar and wind energy.

2. https://www.dailypioneer.com/2018/trending-news/solar-
energy-to-ad...

3. Mohammad Vajihi, 2016/2017, Solar-powered light rail
vehicle and tram systems.

. central metro station operates facilities with solar power

5. https://digiato.com/

http://www.livechnnai.com/detailnews.asp/newsi

L;da_w )«) L(bbLi“._mg.‘ 28w S9) — GM)? 6L®JAL s.»-a.v ‘_:

S S 5l 5 o3 VY s e g e Yo Y e dy
Gk 3l = 5l 955 By S (sile Dg—ad il 1) Sl 050
Blods cas oKl u:—i‘é)’ Jrpuy s_JT 6L“C)> 5 oo sl s

The town where the solar light rails run

Ry el
S me (65,0l S 5 amoys + 0N (AFIYAY) eodpe YN0 L o

-



Ulgz sl g

COPENHILL
=3

ENGLISH SECTION

WORLD

L |

COPENHILL POWER PLANT WITH ROOFTOP SKI SLOPE

The Copenhill Iandmark, with an area of 41.000 m? is a waste-to-energy plant with a park and ski slope on its roof.

Located in an industrial area near the city center, the new
waste-to-energy plant aspired to become an exemplary model
in the field of waste management and energy production, as
well as an architectural landmark.

The plant converts 440.000 tons of waste annually into energy
to deliver and district heating for 150.000 homes.

The plant sets out to become the cleanest waste-to-energy
plant in the world, to be the tallest and the biggest building in

Copenhagen, to house Denmark’s first ski-slope and to emit
its co2 emissions in sudden bursting smoke rings.

The park and ski slope on the roof of the plant with an
area of 16.000 m? will provide visitors with hiking trails,
playgrounds, fitness structures, trail running, climbing walls
and view across the city. In the winter, the park will be joined
by a 500 meters of ski slopes. m

Source: Archdaily, CopenHill: The story of BIG’s Waste-to-
Energy Plant, www.archdaily.com.




CONSTRUCTION PROGRESS OF THE NEW METRO LINES

IN STOCKHOLM

By: Board of Editors

Stockholm urban region is growing and it is
predicted that its population will be about
2.6 million in 2025. Presently Stockholm
has 8 metro lines with a length of 150 km
and 100 stations. Moreover, there are 8
suburban trains with a length of 84 km and
3 lines of light rail transit with a length of 36 km.

The Regional Government of Stockholm has started to build
new lines of metro with 20 km length and 11 stations in 2018.
An interview was made with Civil Engineer Magnus Lundin,
Technical Director of the New Metro Lines Department of
Stockholm Metro, concerning the progress of construction of the
new metro lines in Stockholm.

Magnus Lundin: Stockholm is one of the fastest growing
urban regions in Europe. That is why we need more housing
and efficient public transportation. The metro network will be
expanded with 3 lines to accommodate more passengers. This
project is so important that the Government, the Stockholm
Region and Municipalities have joined to fund this project.
Magnus Lundin said: 100 % of the rail route will be built as
tunnels. Concerning Sofia Station which is located at the depth
of 100 meter under- ground, we need to use new systems for
stations like Sofia which are located very deep underground.
In Sofia Station we are using 8 large and fast lifts to transfer
passengers up and down within 30 seconds. If we used escalators
instead of lifts, the transfer time would have been 5 minutes.
About the construction phases of the new metro lines, Lundin
said: phase 1 is to construct the work tunnel. In order to build

rail tunnel, we dig the work tunnel from the ground level.
In phase 2, we build rail tunnels and stations. In phase 3,
we install technical equipment and test the running of trains.
Presently we are busy with phase 1 and 2.

Magnus Lundin on sustainable development of Stockholm
Metro said: We are actively working with CEEQUAL
sustainable development system to construct the new metro
lines. Sustainable development factors are leading and
controlling all phases of planning, construction and the
future operation of the new metro lines. m

SOFIA STATION
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Full metro automation has been a reality for over 35 years;
every day, over 1000 km of metro are operated automatically
around the world, carrying millions of passengers safely and
reliably to their destination.

Aquarter of the world’s metros already have at least
one fully automated line, representing 7% of the metro

THEBENEFITSOF

AUTOMATION

@NOWLEDGE BRIEF

FULL METRO

infrastructure in operation today. In the coming 5 years, full

automation is expected to be- come the mainstream design
for new metro lines. Yet authorities, decision-makers and
operators still face many questions on the advantages of auto-
mation over conventional operation. This Knowl- edge Brief
presents the analysis of the experienced networks of the UITP
Observatory of Automated Metros on the benefits that full
automated opera- tion (FAO) can bring to a metro network. m
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