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ELECTRIC VEHICLE MASTER PLAN
MUST BE PREPARED AND IMPLEMENTED
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ICE= INTERNAL COMBUSTION ENGINE

PHEV=PLUG-IN HYBRID VEHICLE

BEV =BATTERY ELECTRIC VEHIECLE
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- Mark Bunting, Electric Vehicle Forecast to 2050, December
21, 2020
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- Interesting Engineering, 2020.

- Ultra- high-speed "FLUXJET" revealed to rival train and air
travel, Global Railway Review, September 2022.

Sl sladie 1Y
r

Lol — (S jlad (Lo 5 S 4

IS 5 oSy loya s "o - Sa" Lhkd S5 sa sl slap STy
o=y egla—ins sla s lils Lo jlhd o sos oo asl)ll, o3
L a8l a sl an am g Ly ool Yo VY-
J_péj)Lé_A)L!a.ulsb)‘d_lépsd_a.bdl)_iw._fsj)l_.‘aﬁ&_iu_J
9 =2l Bl Sl | st Ml 7 oy (oeges S
5,50 el o Bl ol

Ao daie aS cul Sy (T (S aSIl US Lops - Sl jLLad
G310 0500 9550 YNV as ol 5l g 0l oo oy 5= oylol, o8 i
R PUEJC g

S9d—> )L]aé u_:|

L )ad (gl 2Lad (5,9L8 1Y

A Lkl hw 0,8 15 el 6l pleSiee ]y (mlad s y5lsd
s S gleiay ypmins 5 y5ltd syl olis ] b 285 S
&l D9 o solazul ) R o3l ay —las ass D JERX 0
DyS oo 5l 50, me e )50 jos Lajllad (45, S, 5

PHOTO: TRANSPOD

gy 9 ole owlibad -



- ealys le st

Y‘deh)é‘slg)dﬁgdww‘s)ﬂrgioé

Top 10 Rail Industry Trends and Innovations in 2024

Prepared by: Board of Editors

oly 095 o ,lad -
Mbﬁﬁgww)oq)bd}gwsﬁl
Sl Ll ey e Hls 1) s el (ATC))L_.!as
J—8 5 J—oz a1y (3l slsel g auiisy oo Sgpe |, S8l 5
J)J‘))L'aééu)bjl_mfaf;,&HBMLQJ@LAL..J‘)U_Q‘QU
ULy

FGR FUTURE GENEHATIGHS -

& 5y S 10005 A

g o S 0T y9—aB 95 53918 I !
g Jn T &)l VY'Y e azrnid adlio yms 9 SiiolaS
PO o0 4yl |y (o5 S5

OBl a el 50 e Dl el Jlo o oy B g e
DBlios S R—D 09 9 SR 090 @ JE 9 Jo sl Lol
by Lmolgy Jolt J 5 Jom Cnio (Lol sLauiy,
5 Jms Slbli) glasSs ey s syl sl 50
i e (ATC) L5 S_logi! J, S

L e s il Glaoliws L )lad 51 g ks )0 g0 oS i (gl —
Al e e |y L llsh (505 g 5l ysans AOT)

dY’Y\CJL“)%_s—li)J—&SJ—“’Q—’Md)JB—;S“‘—;S)\' =500

20,8 oo a3l oa s A 4, VYT Jlo po

":-...--..r——'-'“ : "

PHOTO: OPTIRAIL

PHOTO: ADLINK L, J& 5 Jo> o £oras yign

Joy I oS P k8 Slegil J 555 4

LY ERUASCITIE,

bl (5 ySeiz j3b 4y Lol il
Sl ) el el )y (—iea] g Sloxel
Glo U 5l i Crbg o)L 0 e
Sk olal 5 Ly ol 5l g
90—t el ol 4 aleiioe 5 S ol
99— oo Sl |y Lsania 5 0SS
mleier o 1) Gl Ll

Eman g —Y
Cxio [0 (godsito slao )5 esgian b e
Ol prond o oyl G pae Jalis yalel,



WORLD

I1:Rail Transport

Jis osmlasil -A
§ o sl lad 51 (gl 00 31 1% lol; Cxio (ygenlogi]
535 5 sl Sl sl Ll ol il e o)y
1 593 ol 5l (emy3b sl Loasle (5558 g leed b o )lantSS 5
Sk Skt S S o S el iz L
WMo (gamslogil dmd go Al ) ) Sl s (el 5 0090
9 Oyl alie (L5 o3le ol 8 ) lel) glacs b o,
s Gl Ghilee cnls) Ol 5 wiS gilmaige | 65l

PHOTO: T. AFICIONADO

ololy Sl am g olwlin |y Jo) oS ie S04 5 o bayas
5 0 Al S od—ineS (gl Sl oy sl o gunan b |
...\_:5@ @L'.»JL.M |) Q_b]ol)ﬁ_w.a 03 gy Ay

Sobol Gl Julxi g 4 325 g 00y leMbl -Q
Sl ol by 5 Jee it )3 09,008 LML Sl s)lo 0 e
ot 5 atbie eyt sy o 5 4y 39 jLld L)
Sg—o SledMbl cy o slagS g Bl e DL oMbl lapsi—non
Sl cylol ) diaiiga (gl jgmuciws (5,5, 5 4 lagy o5l o
L ogdioe ol 5 4o 590, 5 00 6 5] oz L Logyseles

Aisy Sg—pe | b, gleslu g Col g Lrl.nﬁ‘

(Augmented & VirtualReality)osg 3315 jlxo caxdlg—1+
oy (b iy 55l ol (S 5 (55lome il 0 S
s Sledbl )Ldad Gl i 00,5 oo ) i <S5 i g
o3zl ol 8las 4y Jubige slacsl ogs8l o adly g 0 oo o a sl
anle o8 te ) sbes bl ) oolb s aas
a ol 3l Jls jo (V Train) "o 5 g Sl ol o)l
5 dmo> 05 )l 5 e Ol U Cl (55l CBly (el
s el 1y oy S
H')']" GMW (go—da u] Q)ti_,..J (VRTECH) S )—| 89
s ST Sl ) s oo 4l |, 3iemal 5 (53lome Sy
SRS i s Gl sl oo s5ge sl asl )5 g5l
mo ol asl
Source: StartUs Insights, Top 10 Railway Industry Trends and
Innovations in 2024, 2023.

Sl &yl o)ls gl glacursy 5l paila, a8l g 03 (oS g
aslw ocgian Gign sla Jos (The Train Brain) pm » o 5 (6955
Silwtand 1) S8l S (oo (rmpin | LS 22U cegian hga

AuS o a8 5158 g anled e

eIy oS - ¥

bedgs (Hy ol Ji5 g Joor S cn sk (o S8 9 Jo> 4z 51
iled 65t (2I350n S ) (o g Jem oo L aiS (o0 DU
b dms sbaylld 53,5 30l Jobd (21850055 Joane s> ol
el (gl il ge (B sl )lld b ()59 0 Lo 5 5L 5,58
o3liinl 3)50 1) (2o ggasS el (o) J& 5 o slocS -2 €02 sLasls
S o ooli il (g0l b g0y (g5 5l 4 ams e 8

Jis b L0
5G slas,sls ) 48 oy slapalel, o Slbls )| slapinmes
oo 3 rShae b gy Slple S (o0 )18 o e (v Jd 55919)
JrsS s ppizmads s 0 G111 cpalol ) sl 5 slesel JoB g
ey J-85 5 dmom Sl 0o llS oy ot bbbl (gline oy JLad
oS s ol Jolds oy LUl sles )5 o lad go Jepmd

ilige Gl SN (5 pslaoz 5 Dl syl S

Ol Lo 4,25 - £
ok jeme (L) B 5 Jo slacS 8 ol s 425 350 St
8y g9dg pllim 3 (Bl ollid 6l (s gl ©)LA 5 Sl
Iy 58 o Lasose s ugal &yl .aas oo adl)l 1) Llad | e Sloss

Aoleios gl 1) ol o> g aS 0 oS

sl 20 Sty S 9 Ja - ¥

9 Je o phiews (b @ B 5 Jom Slapias dangs Saa
ol ol oo (Slay S8 5 Jomr sl YIS 5 350 a0l IS g gl 1S
ablge pslate cpl an alely cl g (olb 5 pdlp jw sla llas
S EE RS CS U INCEY IR S RVEL RPN EIRN K JCET BUPLINER U5
aswgs |, hyperloop asle L) pdlos s 95 Gl 9 aisled
Woled oS > el jo peg S Ve Ce i L el jol8 a S aies
comebliie sy s o] i) Ll Sy 45) NEVO MO) go53
ey Sl 50 5 S0gl S A0 G ps dy aily oo olBaS coul wsln

PHOTO: ANDREY wgf yulo 4

Gadg o g pole oolilad -



UBEIBJW A9y 9 ole oolilad

25 ro

Jlssbomugig Jisg Joo —

III. Transport and

Sustainable Development WORLD

oy T ygiv «(NEOM)p g

NEOM, THE FUTURE CITY

Prepared by: Board of Editors

gl (Sl pgmt Pl e [y (AT pmis A 09— 23t ] (G050
] 00 ) it 0 g (g0 i) aibio

Pl gl S o 5 9z sl 4y (NEO) 5 aises oy
ool aals Jol 8y (o rizman 5 ol o dazme (392 S gy

ol e Ol A (i)
iy dnwgs il L bLS | )0 poms (6 aiihaie olom! ISl
SetlS YV aaly sleddon el sgzgan YoV Jlw gl m (092
Slosd (it dangs g Slaill g5 (i dny (§393 Sl e SIS
Y o958 oStz —imial Sldas 4ol oyl jo ol (ngee
S a S oo sl Lol ba gy s jg0 Slsds o J5—ie 0

& g y2R Sl 1008 A

dodo
Sl bl (5092w (b 32 50 pg—i dmyia (5 o aibrio
Sl ymcro Gy y0 9 & sy Jlomdd i STgli (o2
] 2 po o g bS T 00 dus aibio Colueo 09— 0
5 0 it pmnizio dlo I Lo Gblio fol s dibiio
A5 ol b s S 55K, S STyl
IS aoliyy b 09— o0 dmyddi prdy i’ (5] 2o
904 F e 1o PR s L g 6y dibiio (g ]
A Gl (oiloy g ot b9 (1039 pmp Ko ot Sty b g
8005 g gy (o By dguzmo Ly C] (Koo [—2 jo
Sty P19 s 9ilf 30 ol J¥0 3, leo B+ 059y 0uii 59] 4

p PHOTO: NEOM

P LS| (o pted pgd e 3l (2 od




III. Transport and
Sustainable Development

ISk omuwgig Jas g oo -

PHOTO: NEOM

Lo alohoye oa sy o taio g ot (OXAGON) 55|
5 Oyt—s G —Jgi St Sl 059, 3l B ] Bu o
3 059y ddgy a5 e O sy S a5 S sl
Sldes eSS o B p0 a Bl o cwoildl Ol ibs 5 S e
Ab ol a WS S by e O g St wad g0
St Sl aatzme gl Lizg 5 09— : (TROJENA ) Ly
055yt ) Jmmo ail o e 0y a3 oljl gly o o 5 Sl
o=l gl |l Ol s liinsS jo ade mo S g ,—eglS O o

dil g e YEe e L Ve oy e

S 50 Ty Slasiol (g0gmw (liuan ye S8 43 & paw (5L 53 3l yhogheS W (Jas pocds ¢

L§‘>L€ 9 L.SU*:—*")P 6))—-:‘ S9y— )l 3 ~5’°)€p! o lass B u’_s)m

03932 St Gblw

5195 e 5 54 Gl

e g sk S W Jobo dm posi gy (oS it il
= Py (S ailate ;5 g 0ilyge o B0 e L)l g e Ve
J—al5" slos Lo aian glojl—u jo aylais bl i o0l o 050
Sl (pa i (59,093 (y9d— b 9l B (k) gl
S LS sl a il S i el A LS 0 lgs o g
kol G Slsas a4 2850 ;0 0ol &g ay W lgi o

disled ey o s
o —ol80g,3 (po—s (g o aihain 3| i 5o ol 10 1o g >

.

PHOTO: NEOM  Jis g (Sl (g b Lz g )i 20 145 aoizmo



ealys le st

$O9xw (28 Jlod (slaogS jl gl S IV - Jsbo 2 (655 ) ot 4y Joait
So S ol Smez gl 58 0 09t e Bl £ 6L o Sl U
Slapia rdiaus S 655 5l 48 Seload (dm i HE 9o
(b e S (oo ool il o (s 1 5 g SSlagil S g Jor
99 5 Sl ool oy ple gl oS b a Y os B o LS s Ay a4
S S Sy o S s Jo sl ey 4y

=l 3l Slaes Dgme 655 e Dl g Sy Gloe o (S 0
alold ;o aen bayloislw plow g bojlie baawjue 090 oo a5l (5,00
Jsb 4o Vel G (i g 5 95 25 (50 8 S 00l slaids O
Ehas Jhgo S Sl ol Soa iy (b e anwg sladsly
29 (5,00t )8 sladled g ST (S s 09 (sl

Jlssbomugig Jisg Joo —

b ol yotilons] (T 5045 T 90y o Yoo (56 49 4153 0 o y300 1 (s e

PHOTO: NEOM ol 00 o1y (3l ax3 5 41,8

DS oo Jobaado Ve Sl

III. Transport and
Sustainable Development

PGSBS S poizme Jalso5g 1y () (SINDALAH) oYl
g go 4l (o 10 S ey g Jlome 22 ¥ (rizren ail o o LS
610520 e (8T (Sl (layen 51 S PO+ g 059, 501539l
ol os a8 F 5 0 (65,588 50 5°L

9059092 s 2328 (655l el (6l (S5 05 ) 16 e lonS
ol 038 el b0 0l ooy Ss

o o b Slaiie

Syzs pol> Jlo 0 oS (sl SISl s mTose (s b Sl
0d slog 05 5l o le LagielaisSs ol ol oads i i )l
(S slaygalialo b (oo yd Sk g (b GllSeas

St (> 3 oS O g0 i se lagble ;o po (o 4t

PHOTO: NEOM

Pos b sl 4

Jods jla YA o a S 000 S (nian b i Ayl Vgt
a3 oo ial38l Yo o)Ll FA L) Lo Lallal acdss 5 ayled oo slon] o
&bt S ST 3l (5)l0 0 0 sl (el Lo A1 5 (52 b
SN0 e Geizman Cwl 0dd ooy 055 UsS (0 Sy 9
5Ly Jolw (S0 j0 oaiis o loaule Loyl 0,5 55 )L slocils

iloas aid 3 1a3 10 g oo =gy e 2 AT egtas ol S
560k 5 s=ty9% 551 51 45 g wales G et 4 UVF il (oS et
355 wly> (600 e (59,80 5 0S4 0 R Sl e ($509SS
Sl g8 s izl Soblam Ssb Ojsoay Baiz o s 0 &
& oo dngi LT (ull p Yguo 0j0 (s 05 ;K00
Oy slails aS (g 9l 4y il o i Lad 5 Laojlie 5 o jlus
éé)jsc L}‘:“’L 6)‘9—"’4’)’5’) LI 9 65)00Lu Ja_..uy L;lA_a..éo 0O alols 5
lajllad 5o,k 5l jei Jobo j0 jaw (a0 059, plasl o
RS L a5 GYsb a5 0, S oo el el o 60—

-



III. Transport and
Sustainable Development

WORLD

L 0g-d o0 43§ IS ay (kit of parts) ezl glya! s Sleslo
g Sl 1 506T ) g 5 sl ¢ pias yaw ool

g g0 ly ouyT pmd 4 Gl asililboler (55l oty g
9 SR axwgi 9 Dgllao CodsS Ly (Suij lalg) g oaps ol
Sl Silekas 1y famyly S 5 Jo

JIsbonugig Jisg Joo —

a8 2ty s Sl (aro 35 50 4 (S LS S Jolt po o9
RS 55 ol il Tl el STV 5 00,8 o e Ol (5, p3lids b
I 52 039 ol yme SIS Bk g aalss (e 5o 5ol ojl
ot el oad aisl a0 b glacslupiase Ve ol
Py Sl ppa> et e VT Jlw 5 (5805 5 (LS L 095 00

PHOTO: NEOM

998l ameler JLal plos 6, —Fo 5 s amb po—s 09— 503
il hedy F il Sl Glse a5 S S (Sloje
gLl VoY Jlw )0 posi (ot o—d 60— 4zl g el )13
555l po 039 Ll A sk o iy 5320 o 2 4 09,5
Dgm dplem> islmoacy

il oS )l 5 ol Ll sl (S
Silalely cade o UT‘ri 9 Sl (5 yg—inS j0 et yo Lo yLlloo
Ol 53 (e ghuan ol 0 )5 (ol » 2y 2o SLob a5
© > § Sy 5ms 039y, (s=lo)T Slb b 3l (3 Lot dmon
i i o gt 5t

Sl ol ool 53 7Sl CdS b (g o—stilo | 039 — (!
L2l Hlamly 9 jaw drwgi (Gg—w 4t ablgS (o0 4 (L
85— i 039 )ty Bladl dmy (o) (g 0,10y 0y
GOV | P

B ';).;

Source:

- Dan Avery, Saudi Arabia Building 100- Mile- Long “ Linear”
City, The International Design Authority, Architectural
Digest, 2021.

- Neom: what’s the green truth behind a planned eco-city in the
Saudi desert? COP 26, 2022.

- Rethinking, The Future, what is Neom the Line?, 2022.

- Resort x CONSTRUCTION BOARD, NEOM, 2023.
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RADICAL RAILWAYS: 14 TECHNOLOGIES THAT

) SOLAR TRAIN

Innovations in rail travel are seeing trains become
faster, safer, more efficient, and more environmentally

friendly.
By: Chris Young

Trains might not get the same attention as planes, rockets,
and automobiles when it comes to innovative forms of travel,
but don’t think for a moment that big steps aren’t being taken
to drive the future of rail travel. Trains are one of the most
eco-friendly forms of transportation and, depending on the
destination, they can get passengers from one city center to
another in an incredibly fast time. Here are a few technologies
that could play a prominent role in the future of transport by rail.

COULD DRIVE THE FUTURE OF TRAINS

PHOTO: INHABITANT

1- Superfast maglev trains

2- Incredibly efficient autonomous rail

3- High- Speed biometric and microchip ticketing systems
4- Cabin space optimization

5- Smart sensors for automated track and train inspection
6- Drones: an extra eye on the tracks

7- Modular trains don’t need to stop to allow passengers to get off
8- The hyperloop

9- Solar rail

10- The Straddling Bus

11- Hydrogen- Powered trains

12- Rail hotels

13- Space tech for trains

14- The plane train hybrid

Source: Interesting Engineering, 2020. m
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FIVE EV INNOVATIONS SET TO
MAKE ELECTRIC CAR CHARGING BETTER

* Innovations include wireless charging roads and battery swapping stations

« Car makers are also experimenting with autonomous robot chargers

* Can technology also help make the charging experience faster?

By: FREDA LEWIS-STEMPEL

UPDATED: 10 January 2024

) WIRELESS CHARGING ROADS BECAME REALITY

Charging an electric vehicle is one of the biggest hurdles
for motorists to overcome when making the switch to
battery-powered cars.

While many drivers today may think charging is a time-
consuming headache compared to simply filling up with petrol
or diesel, the continuous advancement in EV technology
could make plugging in much easier ... and the changes are
set to come in far sooner than you might expect.

Here’s five of the latest EV charging innovations that’ll make
charging an electric car faster and more convenient in the
coming years.

1. Wireless charging roads
2. Battery swapping stations
3. Autonomous robot electric chargers

PHOTO: MAGMENT

4. Pavement charging cable channels
5. Extreme fast charging m

WIRELESS CHARGING ROAD

PHOTO: KHURRAM AFRIDI
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TOP 10 TRENDS & INNOVATIONS IN
THE RAIL INDUSTRY 2024

» MODERN RAIL TRANSPOTATION

R ail transportation is undergoing significant changes
in response to the growing demand for fast transportation
between and inside cities and countries. The major rail
industry trends involve drones and smart sensors for
inspecting railway tracks, digital communication platforms,
and automatic train control (ATC).

Notoriously slow to implement modern technologies, rail tech
startups are working to scale various solutions that look to
combine biometric information, artificial intelligence (Al),
and cloud computing.

For train operators and railroad companies, the Internet of
Things (IoT) devices enable the implementation of predictive
maintenance to monitor for any anomalies. In addition to
condition- based monitoring, newer rail industry trends
such as rolling stock hybridization and high-speed rail also
contribute to the growing pool of future-looking railway

PHOTO: STARTUS-I

technologies. This report was published in December 2020
and updated in August 2023.

Top 10 Rail Industry Trends (2024)
1. Autonomous Trains

2. Internet of Trains

3. Artificial Intelligence

4. De-carbonization

5. Rail Connectivity

6. Passenger Experience

7. High Speed Rail

8. Rail Automation

9. Big Data & Analytics

10. Augmented & Virtual Reality m

Source: www. Startus-insights.com
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ADVANCEMENTS IN ELECTRIC VEHICLE TECHNOLOGY

) VELIS ELECTRO, THE FIRST ELECTRIC PLANE

Here are a few industries to watch for EV innovation:
Racing. Consumer road vehicles aren’t the only ones going
electric. Formula 1, the pinnacle of automotive racing, has
announced a momentous leap toward full-electric motor
technology. In an industry where torque and efficiency are
paramount, it was only a matter of time before EV technology
found a home here.

Motorcycles. Historic motorcycle manufacturers such as
Harley- Davidson and Ducati are already gearing towards a
shift towards electric motorcycles, hoping to capitalize on
performance advantages and carbon footprint reduction. Zero,
the motorcycle world’s version of Tesla, is quickly becoming
known as a top motorcycle manufacturer.

Electric Semi-trucks. The long-awaited electric semi-
truck has never felt closer. Companies like Nikola, Rivian,
Tesla, Daimler, and Volvo will revolutionize the road-based
transportation industry. The electric semi-truck industry is the

PHOTO: PIPISTREL

latest proving ground for technology seeking to maximize EV
range, and each of those companies is trying to crack the code.
Boating. Seafarers rejoice at the prospect of a boat that never
needs to dock for fueling. Electric boats may soon arrive at a
marina near you, allowing boaters to access the world’s vast
waters using only wind, solar power, and electric motors.
Airplanes. Electric planes feel like the final frontier for
electric vehicles. However, the very first all-electric plane
certification was recently awarded to Pipistrel Aircrafts, and
we’re excited to see what comes next.

Conclusion: New Ways to Apply EV Technology

New electric vehicles are more powerful, affordable, safer, and
reliable. Nearly every automobile manufacturer in the world is
pursuing EV technology, and many other industries are looking
for ways to adapt the science for their own products. The age of
the modern electric vehicle has only just begun.

Source: Arrow Electric Components, 2022. m
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