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http://zh.wikipedia.org/wiki/%E5%80%AB%E6%95%A6%E5%9C%B0%E9%90%B5%E7%B6%AD%E5%A4%9A%E5%88%A9%E4%BA%9E%E7%B7%9A
http://zh.wikipedia.org/wiki/%E5%9B%BD%E7%8E%8B%E5%8D%81%E5%AD%97%E5%9C%A3%E6%BD%98%E5%85%8B%E6%8B%89%E6%96%AF%E7%AB%99

20057 H 7 H » — 2 ERAMBOSR R PR - RS BRI R ik
(Liverpool Street ) ~ ZEZEHuE (Russel Square ) ~ BFE+5Fuh (King's Cross) ~ X
T ERIESIE (Edgeware Road ) By T fiHih (Paddington) o [EIRF—H{lz i & 4EHTE 5
EGHEE G O AR SE IR B R R » FREE 52 AFT » 700 BR AR5 - 2
[E1HY 7T B 21 B » 5 iR S NV R A AR R AR, FE S (Warren
Street) ~ fElEILE (Oval) BYMEREFEFIRIE Shoreditch FY—#RES 1 F - 182K IUFH
VeSS ARAL RIS [ 45 -

1.50yster E{EHF 1.6 HEEZE K

rgRIE A B R e L R H BB - AT LIREZ oyster  ~ (BAIF - BEMEAIANE - @
FOthsR Ly EENERSE - SR ) R A BRSE IR SR SR —(ERERR - SRy EE)
B SRR BTN - ISR - BREECIRIAR EETRE - OBERMES £
BAERE T HIANEGH Oyster £ (HUEFR) - AT ARHESISRIARE > AR - HER
RN O CER - WRFTANEERHE T RWEE - MIFE 6 -
R HFREE - AT PR SN T A Be5H -

1.7 BB Rt 5 FH B o ] 1.8 HEhlg s I 1R
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http://zh.wikipedia.org/wiki/%E5%88%A9%E7%89%A9%E6%B5%A6%E8%A1%97%E7%AB%99
http://zh.wikipedia.org/wiki/%E5%88%A9%E7%89%A9%E6%B5%A6%E8%A1%97%E7%AB%99
http://zh.wikipedia.org/wiki/%E7%BE%85%E7%B4%A0%E5%BB%A3%E5%A0%B4%E7%AB%99
http://zh.wikipedia.org/wiki/%E5%9C%8B%E7%8E%8B%E5%8D%81%E5%AD%97%E8%81%96%E6%BD%98%E5%85%8B%E6%8B%89%E6%96%AF%E7%AB%99
http://zh.wikipedia.org/wiki/%E5%B8%95%E4%B8%81%E9%A0%93%E7%AB%99
http://zh.wikipedia.org/wiki/%E8%87%AA%E5%8B%95%E5%94%AE%E7%A5%A8%E6%A9%9F
http://zh.wikipedia.org/wiki/%E4%BF%A1%E7%94%A8%E5%8D%A1
http://zh.wikipedia.org/w/index.php?title=%E8%87%AA%E5%8B%95%E6%AA%A2%E7%A5%A8&action=edit&redlink=1
http://zh.wikipedia.org/wiki/Oyster%E5%8D%A1
http://zh.wikipedia.org/wiki/%E5%85%AC%E5%85%B1%E6%B1%BD%E8%BB%8A

fBOEE FH fmBoEE A SR B E BB & RRE - B EHREEE T -
FWEEREIER T - HEF MG EIRERAVIRIVE - S U EE KB T E R
R TT > EFEA TS5 (Heathrow Airport) © Uil 1 £ 6 & 1R Rzl
Sk o BIEER & LM REN G GRIE (R EIE & 7 £ 9

ACRERD - THEEEUEEERREHE AN T AUk - f2 RS SR E TR BIFToRER SR T 15 - HE b
HEARE B ARG E T RN R ] fe % SR J S —E s Lt g
TNEREL - (B ERAR AR R - [F— (R A AR AR - A EISREL - HEF R LKE -

HEREEFTE B TR - B —E R B EIRERT o BIBEEE > KE o i OB e RS
" Please mind the gap between the train and the platform | (E&/IVOYIEEEL B BEET 2 2508 ) -

"Mind the Gap ; CEEMPR) & — M EAN AU SRIVIEEAE - BERTGILREE
K G A GRS - BN A % 45 H RS 4R B DL S Bty O El - 2z H
HUHEYERESLE - FEE A=Y T HO ) (Way out) AVIEESEE]H CEE AT ik - #sfenh &R
A E BHEERTEITE 5 [ (A A A RS 4R -

1.9 fBdt S E A A F P & 1.10 H &M% 2= E

EAET A B BRI SRR R P E e ST - e A LIS BT RIS R H & - FrArY
THERSHEA ANEIL - Bt she s — M EBAERL 1911 FELEEEEUT (Earl's Court) 1
Bk - 5% PR R R RSB (District Line ) AEZRHAER (Piccadilly Line) BYH & -
ZELIR - IR EL R T RS A S i AR U -

BRI 426 BIERMAEEE - HPRRAVAE Angel Ih > A 60 K& - £
FIHVAE Stratford > FEEFERERy 4.1 0K - FHEMILE 164 8 > R EEEREBEEAVTR 2 -
THE R B A B L IE AR A BT 11T
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http://zh.wikipedia.org/wiki/%E5%80%AB%E6%95%A6%E8%BB%8C%E9%81%93%E9%81%8B%E8%BC%B8%E6%94%B6%E8%B2%BB%E5%8D%80
http://zh.wikipedia.org/wiki/%E7%92%B0%E7%B7%9A
http://zh.wikipedia.org/wiki/%E5%B8%8C%E6%96%AF%E6%B4%9B%E6%A9%9F%E5%A0%B4
http://zh.wikipedia.org/wiki/%E5%A4%A7%E5%80%AB%E6%95%A6
http://zh.wikipedia.org/wiki/%E5%A4%A7%E9%83%BD%E6%9C%83%E7%B7%9A
http://zh.wikipedia.org/wiki/%E6%A8%93%E6%A2%AF
http://zh.wikipedia.org/wiki/%E5%8D%87%E9%99%8D%E6%A9%9F
http://zh.wikipedia.org/wiki/%E9%9B%BB%E5%8B%95%E6%89%B6%E6%A2%AF

1.11 {8t s e i ER AR

RSt ERALIE 24 /NPT T BRI ER AR R RYUE N FEZETRE - ITF
REREAENS & E-EEEI’\J ik Hn“F'a‘?l%ﬁf”ﬂ_F

fiBeith s 4 0 B B rp ] B Co AR ARESE ] LUE IR 1908 48 - ES5 5 »

Bt s SR B ke KB ARSE Ry R T 2 — - RSl 5 ZE 2 BREY ARG > HiZ
Pt i R RS &n

ATt B AR - BIRFuAE e TR, (Bulls-eye) 2% "1#E (Target) HY
SLEOBHINESE R R E AL - RENZIESE R FAAMBOOE T HIEE A 19 5
& MERMBAREAEINESS - BRI SfEE T GENERAL |

1.12 i ERIELE [ 1.13 s hh

e BT AR HUESE 1908 - - Y HIEF R UG H SRR SR > 4R R
R - BRSSP RIS ARG T UNDERGROUND | (Bl T3, ) /&SRy
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IR A - A MBI EEE H G9A %SRS - TSR HUERE S - fEE
e R FH R B sl T H > it SN E L WBCOE R E R E B A F
HWHEERNEERSOETH - UfiEtEs - AEEE - MEEEEH)

2. R E R EHB RS

2.1 FEErLEH A E E R i
Ry 2 & B W BRI B RS0 » FEEAC B ER = Mrs.Baroness Kramer %7 3]
FERAEREFREEE REAE 2.1-1) - Wi NIERERH ¢
(1) HEACHEEE
AZEEFEES H 1997 TR 2 =% - 1Y 1S FNAHEEZNRE » £
BEFTHIN AN B2 A /E(Public Private Partner Ship) @ F-HASEE] G €5 &80
b MRECE - R UZE % 55 H 2 =0 CIBFE R 2R
IR B BIOM S 3 e i T 2 B &2
(A) FRIEXRE e BIRR S E—F -
(B) BEHsEs 2 A i AE (5 2B 15-20% -
O HEsEHEEMI T 60% @ “FIEFEY)EinEmzE | G -
(D) BONEZpsE - TS R i fy i -
(B) BLEssps Y20 28 vl d SR P BT LB 5 ]
(F) FEWMEEFFERETT RN AT BN LM -
B. HINATVEGTEFEZUETL » ARG DEE KA E#EARE T3 » B
$E N B (Network Rai)a &1 2014~2019 4% A 380 (BN 2SS > A1
5
(A) 2014 % 2019 AR - SLEsps B R LT EFFRMIEAEREY 1,000 &
HAVEESATFRE T -
(B) Fric&EsTE NS it E (Crossrail) ~ fBUHEHRPS =S
2= (Thamesliine upgrade)U\&%@ﬁ%ﬁ%:é%(mgh Speed Two)Z » EBE
e PR SRR BLUHAE S - WA IR - B #psetE
—% - {Fge %ﬁfﬁ?)’(ﬁ’\]ﬁﬁ%ﬂmﬁ 10% -
C. BRERERILE » TS B A T Se R L FE S SOHT R lr a3 TR % A
HEZ%%57] o SHYNMEMEEE A T R S5 K ihE R i
AN EFIERE 2 (E#E2RE -
D.3EH¥FIEE » WfeHriE ~ BEC A R PR TS R B 2 Bl B3PS

H
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http://zh.wikipedia.org/wiki/%E4%BC%81%E6%A5%AD%E5%BD%A2%E8%B1%A1
http://zh.wikipedia.org/wiki/%E5%80%AB%E6%95%A6%E4%BA%A4%E9%80%9A%E5%B1%80
http://zh.wikipedia.org/wiki/%E8%A8%88%E7%A8%8B%E8%BB%8A
http://zh.wikipedia.org/wiki/%E6%9C%89%E8%BB%8C%E9%9B%BB%E8%BB%8A

(2)

e 0 FEHESE KRBl » ORISR B RS A - IR
AR A AT BT » 18 SR ilo bt 4% - SRS S5 & 3,000 B ILRs -

E. I RERER » SCEEVE N EE KRINET] > WVEETE AR LE R
AR BB ER I BT D R AR R B R A - B E
Aeap A2 AT SR ER AR BT AL - FRAT
FEEBNIN SRS - fFIA HEERTERE

FRTENR G &t - Mg 31508 » ZEERAUEI B RGBT
HURERE > S N RZIENS > T ARRAIS 5, » TREEE T—(HE S AITHE
R L R -

EIRES MR

ABE IR TR B A R B S N T e 2 BF - BB B TR
R+ EREE M2 -

B. &8 B Auaiati e BN EHaE k% - ZORTA 2020 FERTAILAZEE] 2000 2
BRHFATAE -

C.EEBE—ESE » HMEER 2020 FHi5EHIREEIgIVE R > DI
TS B R 0 T [ 2 N EERES - SN 2Rk 2 —3 >
PR Ry AR B i A HIES 7 [ S i) -

D.5BAMNEE IEHEE)—(H a1 ELY 10 FATETE - THSTHY 2025 a1
& 100 {E~130 {EyTa s tdes T2 -

E.BAM KB B B ki = o FE s L 2 BB A IR KSR - HE
BEHAMEEERNERE - IR MA—EEEZ AL EEEE
HE > NILEERIL T —(EEE RS - HPERN TR R R EE S
RIEERE T - SIEEERIREZCEE - A2 IN2E - 1]
PIAE BRI 2 & AE

FAC IR EE B oAy S P8RS T AR Fy N IR BT A VSRV ESS - NI - FR(PIE
HE=HEEAE R BEEE
(A) BEIE SIS  THERHR TR R SEEa 0 AEER

PR HEEZ Network Rail(BF= 4 FLEI#ES 2#a5%) K Office of Rail
Regulation(B i B bs = S IR B 2 E S &t E) L EBAE G -
KA E R T EER BB RE B S AT 2B > HE
BRI EHEEEERE - 28 SR A EHE BOT IR EES - oK
RUMASEEEI o AEHER BB &5 -
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Ans | FREE—EEZAVREAE > Ho—EfEH CRENEE - &
AR FEE PR EEAES » ORR 82 NR XE/T\I_JZ”CI =R &
M o AR S B oy S P B BE AL - S = R s — B B —(E A R
EEERETSE IR RELEER fﬂﬁzﬁﬁxféﬁ%«xﬁ‘*i{ﬁ%
fratE » TR R AR RS TSRS - DI A RS
—%. SRS o HEBERERANME - R TBURRE - CERiTRY

AR R EAL - BRI - TR AR R Bl o BURT D
7 Eﬁaﬁé\ffﬁﬁfﬁ G EATEVIED - FHERCE RS - EEEHTHY
TE% » EE R REEFEVE S ~ BHEIT=E DA » WG]
REIEE > FES TRRAHEE » HATELAGZ I

Q2 : BB AAFEFEA L - FfIH ZHEHOCE TR 'R A
7 BEEEAE 2 B8RRI » v % — G
a8 FERMTRFRE TIZAS 8RS - WREEHFE -

Ans: BB 2 BRIV - WERRTIR Al g TAE N BAH B AR 2K TAF - BH
KegH B ERHYUER MR EE - HEARFEAEREANT
i S mE EEES —EHE R TR S IR 4k - EE
ANEHDIEFRENZERE - SR LIEEAT -

Q3: ézgwfi/\ﬁMAT’EI”?@*E%E’JI% T E 1887 fERHtAE

5 CIPR T — s E L BN EE R B BV E ST K
7T7l‘ﬁ AY] > WA TR ES o 1 EEEE SRR
W PR T —ERYETSE AT R e Ak e A (T 2E -

Ans: BT E R EHY 0 PPP HY & #atE 2 A E IERYAI{T @ BFEHE
b ~ UL ~ BETE - SYNTERAEENE - o] DIFER %L o flaos
S 2 BHETEETES2E 5,000 B 355Es » BUNIRA afRE 2% & - 1
ZA{I%E PPP éjriﬁfﬁ'%@] BRI S R T -

FLEH BN & 5% Jubile Line > &7 T0BAZE - 25T TG
il TAHE yﬁ’\]ﬁj‘z B B EEA R o REL - A RE £
HipH S 2 BRI R Y » R SR K FHEET - BRSERG RiE
FRZHRE - A RGRDI AW AR [1E - BB E SR R
B ST B AR AR o HiEE—EIEE NEEIYERE - (5%
[l df B B 2 M S e —EEHY » WAT I R {El{ETZE FR R E S R
IFFEIRERY R E RS IR Y » BRI s EEE 4G > 1M
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PREE—/NER TR S BRSSPIV R
JEE SR SR BB S AN (M 45 S HE Y R R PR SUB(EAE - 1R 48HY
Pancras FULGHVE RS2 — (BRI RG] - AXITRE P2 S
B R RFI T DI RA T
G.E & iisn R A g o] DU S8R -

H21-1 REXBESR-EAERGE E21-2 EERKENESTESR

2.2 LSRR SRR
REGERERE G T BT TR o8 TER S
& Mr. Jeremy Candfield {ERVREG /T » HPARHSERRS R AR ESFFE
% > FTHUGAEE Z IR R T ) 2 EERETE » SRR &
FEBERERA DU NSt A R e G PRS0 ¢
(1) DR ses 2 s A =
A B [ 5 1 2 A S P Y A R B B T e HLMLRL = PP 4= SRR o
HH > ARLERP T Z R E 2.2-1 -
B A A B R 4 S S PR A (rab-based) » FEERAYHE FIELRES i B Ay Bt
B = A FINRFTE » &2 ~ EBtHZAFEE - FlEEEN
7 ffiE E HEGREE E AT A SNEE BT
CEEFEESE R a)FE - BRFHEE—X -
CFrafraC Iy B = 3 N 5(TOCS) (KB AR E 2 5 18 I A B fR DT
K o i@ T ] DU RN ZeHE 2 GRS MR BUR R B B E R A
WS HYARES » BB ST U -
DA EL F i B iR S A EI(ROSCO)FTH » R E R4S RS &
LSRRIkt YNSIFIESEZ K
ERGFF SN 2 F B2 N A 2 FEE 2R R A -
F. 1 22 REEF 6 FEE N EEF = PR > NR BELZ5[H

20



NEHENERE - E— HBEEE > MHEmSEEEPUEEE N E -
AV AT DAHELRE -

o SH B - SERTASE -

R R F RSB

« BREERRTR » HFHERRAR

ik o RIS R E]
- PEGGHIERIR R 54T] * TR
szgmi\ﬁjm © HE R
LLE 1R AN

Network Rail Department for.ux (ROSCOS)
T ———

=< ‘= [Iransport

RAIL REGULATION

Koo * BHER FINUEEAT] (TOCs)
- GBI R — AR
mgs%?& ggﬁgﬁmm Y BARASRRE MR
- BEREIHE
- EES¥IS

B 2.2-1 HEERRFEATLIFIB AR EE

(2) s ERTE
A #EE R 5 5 1 B 38 /% F](Train Operating Companies, TOC)F&fi ©
B. &N SIS B FE ARV R AR S 0 RS E A (AR 7K HE - R4
AEEREATEUR » sRpS RSN 15 4 -
C. s B SR EE A A Ry T B S s A F1H A S B -
D.#T 2 #47A Northern ~ Transpennine ~ Great Western ¢ B4R 4% 2 HE B B

E. Rratel e Be (R
(A) ZERHELERI -
(B) FfiTEAESERETT -
C) RAEEN L EBORME R R IRE 2 Lok -
(D) g e IR BLLLER -
(E) FrareleE 2 BRI -
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(F) BABE o st =] & R E a8k -
©) T&iﬁ%

SRS R E AR A ﬁﬁﬂzﬁﬂﬂiﬁﬁiﬁ*ff\*itﬂﬁg FH I
EHEEONE] o RIEAY BRI B B 28 M/ MRERIZERS (200 2 250
) — A AN = S B A F] A

B B SR SR L FEAVRTE - 0B S © WA B R AR
EERLEFT > GEUBIRIAE &2 20 £ 30 4F - 2011 £ 2014 4] > FAED
FIRERE S EAKTEE 60 (R -

2.3 BERTERERE
EbirE BREARK 10 £ HuEMitE NESE 10 BA - et
—FRIMEL > A — AR A= - tHRAE RS
(1) Z2eE R
APPSRl BB T T ~ 9REE ~ AR - B - (B E hE &
JyAE R SRR o AE 2.3-1
B.5fi g2k
(A) Senior Engineer / General Manager
(B) Technician / Manager
(C) Skilled Artisan / Supervisor
(D) Semi-Siklled

Included: . — . Not included:

Power — from il

Substation to | Civil Engineering

Railway & O Construction

Signalling &

Telecoms Power from Grid
to Substation

Train Build

& Maintenance
‘Generic’ parts
Track Renewal-Esiiel manufacture

& Maintenance %
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Q) WUERA 10 FZHEFTRATYI 10 EA > 015£2.3-2 -

232 FEBIARK 10 FHEFEAITK

Type of Activity Number of People

Track 55,500
Signalling & Telecommunications 12,000
Electrification & Plant 3,500
Stations etc. 15,500
Total Infrastructure 86,500
Traction & Rolling Stock 13,500
Total 100,000
% Engineers & Technicians 17%
% Female 4%

() B R R - T oA A T (3 90 AT ¢
ARSI B 450 fir)% » PR TR T AR RIS » 2|

K&z Z HHY -
@) G AA BLE T

ABIE B8 A R REREFIAERT - T — N 2

J5 A LUE V- & HUSAEREERE - 406 2.3-2 -

B.EC & LA EEE (IR 2 K ffnel—@ Skilled ID > 1E £

ZH - qlE 2.3-3

SkillsID CPD / Career
Planning

Skills Forecasting

‘ Training and Assessment
Content

Demand

232 BUERMTERAREEERARERH
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80 companies
employing

16,000 individuals
already registered

& 2.3-4 fEEBEERIrEE R R G &

24 EaEARARESIER

AFEE0 NR B - réfmofr 2B e BRI (Whole Life Cost, WLOMBER: -
NR TE&TEIEE B DL WLC ¥l > —MESps s B8 eA £y 20-25 45 > (eSS4
ESTHRAETICE T - NR ERBHRZSEG] > FlanEEEHHzEREEZE RC
GERE - SO SEERLHE ~ BRSO > B DL WLC B > WS LAA
BARMETT > RS -

A DA 2 i R A B HH B 2 AR E B By - IRl i 4
& TAE 7 B B A A HECR A S TAR REHtAE TAZE A AERRAN » LR &
PN B FH <7 S L B A A (S0 P B R RS - IR L2 e ~ KERE
IR AR - FE S S0 E R BEREGIEAYRTT - bR EVBIER
fafmR+ - BB L S &7 - [EEFERE M REEMH - Re4EEY
HYZEFEE - Ao BER 2 HE - 35T - SEEIEEAIRCA BN EE A
B HERE B - TEERBINEEIRCR o MAGREE R e EEAR A K
T EEER A S -
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241 (FEHSHBR NRATIEY

; e = &) .}..; G I .* v
TR
2.4-2NR A HE] FE A A an EROR

3. EEIBIE T 255

3.1 £ Cross Rail i Paddington BLiihE 7 T2
RIMEfMBORPE 2 3R oK » Fra@fsEsnvsdig - A Paddington
HUESFHEL T T > 3% TA2EA NYIFFHRE |
(1) Cross Rail RPEElE RHIERE @ 5 R M BOR PR 2 GA S 250 © Fa5E
JFA s S e AT I T B R e it 88 2 S - BRI s = it 7
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2)

3

(4)

©)

(6)

AHEA T - A H B R UL IS TR RE R AT & P RT
tRefe] > S DOANE Lt FAsREE - ERRE RS -

7Y RE A B UESE B PG T(A00E 3.1-1) > ZHINREREEZ 3R85% > H A 2R
SR > B e R BRI E N S (A 3.1-2) -
PRARTIRCSZ R 04 > NI AT E B A 2 Va2t > i SE
FRFEIR M 2 REA SR - (4NfE 3.1-3 ~ (& 3.1-4)

PREGERA RS - WP BRI — PR (LR R - IR R EEE
B o

st B BIM Je A8 E 2450 » MRS M IR RE - St P o e R
J& - FHEHE 2018 FERI A S8R -

sTENLSEET A F A e E & A B A E - RE ST S
27 > JREE TR G IET - BEEEACNIR D 280 Ry BRIE - 1A
PR S Rz - A IR A B R A& - PEERDA
FEE AR =S )T SR o 7E A2 J71H » Cross Rail 75 ¥R 2 B A#ES %
G HIRE] > CH R TR R - fE LISl Rk 28R L
FERf(E 3.1-5) > RINEGHEY) - (R T Z i A LR S8R S0 T2
fi‘%@(l 3.1- 6) fElEAE A\ T2 -

& 3.1-2 E&H] Pattington EILEE
ﬁlZ%’ 00 ﬁ%ﬂ‘ %

& 3.1-3 £ CROSSRAIL T 8l 3.1-4 ﬁ;}; CROSSRAIL T it
b ST HE SRR (1/2) T HESRRE-(212)
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3.1-5 IR H &8 TR & & 3.1-6 THHIRIHZEAE

3.2 ZE AR ENGreat Easted Rail)#5iE% 25 BE.45 57 57

B 170 FFE S 5 BSR4 s (A T2 T < Fe et - EIEAr L2
London Paddington ~ King > s Cross & St Pancrastransformed major station
FuhiEEit - I EZHEE ABERE > H London Liverpool Street & Shenfield 5z
Chelmsford &4 22 2757 A B 35 3 45(Great Eastern Main Line f&5f% GEML)1ES -
A CERE RS 57

FLEEARHRHE F 4R (GEML) Ry H 60 TG BB EHEARARES - B —RIFHICIR Z 4788 >
7 RIFE 2012 BEARVC oo s E) & Y B DT 2O AONGFE TR 2R 2 160 knvh - HBRAZRZE4R
SRRSO I EAR I N 258 ATH RS 2 $2 15 © Network Rail B EH L& 21X
B LA EURERAE R S5 S AR S R R AR A4 0 BRIE S ER -
B HE RS AR 2RI TS - FRIEST R S I e R ST FRES - £
ARG Z R/ND » FEERETR ) 2 SR BURET A 2 03 » AREET B R TR
SRR - DIREYI RS 2 £ - SR T

1~ PRISEAS ” BRETAH

PAGRIIAE  ~ i baeat - D EE DS E P B AR -

s E s’@! {
L i '

& 3.2-1 Pully 888 [B 3.2-2 Great East-BEs% 4%
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[& 3.2-4 Great East -¥r Z%¢-F94E

[& 3.2-6 Great East -5 Z.4- B8
BEE

[& 3.2-7 Great East-EBEE 43 5 57




ER T URGR TR SR Z S AR PRA I R B Z e &tk - ] DUE R SR FT R TR
Nz iR EERIIEE - WHEG A EHEEENR - FARME H88#HE
ARET IR TR -

* FIH 3D EATETEfR R RS - ILER 4R 3D A (R Rt 2 2 H R -

» Seac A AP TRAURECE

[ 3.2-12 BEERKGRITEREEE

Gl TN UL RS PR
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U5~ BOR R ESRIRA 2 (4 R B E AR AR A FEFE Y 220km/hr > 75
WIRA- 2 220km/hr > RIFTEEAH ~ iR ~ R E RS T M 5
HA A= -
2~ SRR S 160km/hr > RIVES EEE AN I 2 NN ~ EELR 24
HRENRAES 2 > EZ & NYIHFE T -
A F PR LR ARIE B AT - SR 2 T maR R
AR IE T RES B R 15 EmaH - REIRIRA L4 LR S48
= .
B. T 4R BB AR A E 4080 0 > SOUE—OfEE e 2 - £
4R By 9Smm’ ~ BEi4R 5 107mm’ -
C.HRIREREH IS S E - MEE S M E AR 7 R
P S B > &UE AR S AR o TR AR E
SEER R A o RIS B E T D1k -
3.3 £33 King Cross & St Pancras Eiiih
72 W A B I {4 i S B o [t B S i ] R O 2 B 35 Bl > BZ B G
fea A MVEElEECR » 5| ABUERGE GBI [E 5SS Bt & BB - (AL
Rt S —E AR B IR BV E R > R R S EH =5 [ A
BT B AR EETF -
(1) Huhpd#t o mEs o NEHE ZaE 3.3-1 -
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MNew overhead linz equipment on
existing structures of Great Eastern route

Figure 7: Picture of single span insulated overlap of a compound
overhead line design.

7 insulated catenary wire for out-of-running contact wire 3;

2 catenary wire for in-running contact wire 4; 2 terminating (out of
running) contact wire; 4 in-running contact wire; 5 catenary wire;

&6 fixed termi-nated auxiliary wire

a—

sé;@gmz(@.

D

Figure 5: Pull off and push off versions of the single insulator canti-
levers.

o

Figure 6: Single span insulated overlap in the compound system.
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Figure 8: New weight
tensioning on exist-
ing structure.

Figure 9: New spring tensioning on existing structure.

i
B-& h=98 “ Type A200 11.5m
+ = T 1 T
haa= (PS A il haa=705
9§ £ = !
o
US> i 275
N X
\\ =

Li
s

m:ig.o/s.o"\)

fa=360
— =1 =
» x=ﬁ:~w&;&= "__'_,1_~:*‘:*:7)_L_—__|~-‘- x 9'—.. > _zpond to x=—2
s DOWN_MAIN UP_IMAIN S
= —
Mast 2/12Ni Mast 2/12Nr
HEB 240 / 850 m

HEB 240 / 8.00 m

Figure 10: Replacement of a structure.

Figure 11: Mock-up of overhead line installation for
equipment.

training technical staff on the new
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LPA EXCIL ELECTRONICS - &A\

LOnG Ule RekoDasy

D It T

February 2014
Group Structure :‘t_ﬂ\\
LPA Group P [

LPA Niphan Sestems | LPA Chasnel Escine | LPA Excxt Blecromics | LPA Haswell Enpneens

Company Locations

Yellow: LPA Excil Electronics
Blue:  LPA-ChannelElectric
Red: LPA-Niphan Systems
Black: LPA-HaswellEngineers
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LED Lighting y ,‘[ﬂ

Cinn i il
ki Pl G Wl Y

m LPA Excil Electronics is a designer and manufacturer
of technology leading LED lighting solutions.

m Our expertise includes design and manufacture of
LED light engines, drive electronics and control
systems, through to complete luminaire and lighting
solutions.

m | PA Excil LED Lighting has a reputation for high
reliability with a wide portfolio of highly successful
installations across a wide range of industries and
blue chip companies.

LPA Excil Electronics - iﬁ\\
Overview o

Liowag Lifer Rty
e wel ! B e B

m Our current market sector involvement includes
rolling stock interior lighting, transport infrastructure,
Industrial/OEM and selected commercial applications.

m The company was formed in 1982 and joined the

LPA Group PLC in July 2000.

m Located in Mormanton, West Yorkshire, UK, where all
design and manufacture is performed.

m EMN ISO 9001 certified.
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Long Utte Retobity

Waratah/Downer EDi Rail SAr i e
LumiStrip Interior Lighting Solution

Blackfriars-London . {R\

New Ticket Barrier Area + Subway -
and Road Underpass Long Lte Rekotisty

(B Tl (et Ve e
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Long Lite Retotwry

s Ol S e S

Siemens-Warsaw and Munich Metro

Warsaw Metro

Munich Metro

Hazardous Area ) {l?\\

LED Light Engine and Drive .
Electronics et 0 o
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Ballast Dispenser Wagon ey
High Output LED Flood Light Lor s setcosr

1 (it Ve e

Javelin Class 395- 3 {ﬁ\\
A S

Hitachi

Fluorescent/LED
solution

Long Lie Retobry

e e
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East Coast MK3 y iﬂf\\

Fluorescent/LED dorg tie Statiny

Solution

London Underground = iﬁ\\
Central Line LumiPanel S

Long Lie Retobry

e Pl (et Ve e
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AGC - BOMBARDIER - iﬁ\\
SNCF .

Long Lite Retobty

R P TS

TGV R/ SNCF ; {g\\

LumiSpots -
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Panorama Car/VIA Rail - {ﬁ\
Canada e

Long Lte Retobity

(e 0l (et Ve et

LumiSpot

Major LumiMatrix ; {ﬁ\
Opportunities L

Long Lie Retobery

o P! GO e S

* OTIS Escalators-Crossrail.

* Crossrail platform illumination.

' 4= * Crossrail Liverpool Street.
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SNCF- Le Rayon Vert 7 {m\

LED Down lights and Fluorescent Long Ufe Resatry
Replacements

e L

Conclusions 4 iﬁ\\

LPA LED Lighting Systems offer: Lo

m Ultra high reliability offering reduced maintenance and
operating costs.

® Low power consumption resulting in significant energy
s5avings.

m Low temperaturelight beam resulting in a more .
f:crréfnrtable environment and reduced air conditioning
oad.

m A variety of control options including dimming, pre-set
em%n ency levels and response to ambient I|gf'|1:
condifions.

m Longlife, green solution.
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February 2014

Ultra at Heathrow & Beyond

Presentation by Fraser Brown, Managing Director, Ultra Global PRT

ultra®

global prt

Overview

An innovative transport solution designed to
meet the need for congestion free, multi
origin, multi destination public transport.

Ultra is:

On Demand Transport — no waiting
Sustainable

Reliable

Attractive to the user

Inexpensive

Easy to install

Ultra Global PRT
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Heathrow issues

¢ Congestion
® Space restrictions
*  Pollution problems

. Capacity restrictions

B Passenger Service Issues

A

hoer

Ultra Global PRT 3

PRT seen as only practical solution to meet
Heathrow connectivity requirements

Heathrow pod

* Operational since May 2011 and has carried over 950,000 passengers to date.
* Heathrow pod removes 70,000 bus journeys from Heathrow’s roads per year.
* Savings of over 200 tonnes of CO2 per year on previous bus service.

* Has completed over 2,000,000 driverless kilometres

Ultra Global PRT 4
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Reliability ultra E

global prt

System Availability
Heathrow Pod 99.4% (2011-2013)
Heathrow Express 98.0% (2010/2011)

London Underground (LUL) 95.6% (2010/2011)
Docklands Light Rail (DLR) ~ 97.4% (2010/2011)
Tramlink 98.6% (2010/2011)
Overground 94.8% (2010/2011)

Average waiting time for a vehicle to arrive is only 10-15
seconds, with 80% of passengers having no wait at all.

Figures from Transport for London

Ultra Global PRT 5

Passenger Feedback Ulltbf a'
obal prt
+ Quality of Service Monitor (QSM) —

B

Ease of Getting to the Terminal 3.8 4.6 4.6
Overall Transfer Experience 3.9 4.5 4.6
Frequency of Transfer 3.5 4.6 4.7

Car Park Overall 3.8 4.2 4.2

*  Over 60% of customers gave 5/5
+  The best service on the airport — nothing scores higher as an individual score than 4.7

* Passengers are choosing to use the car park because of the pod

Ultra Global PRT 6
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Next steps for Heathrow ultra®

y . global prt
Now an established member of Heathrow transport offering

In February 2013, Heathrow announced plans for a second system at the airport.

Secured lucrative sponsorship deal with the Marriott Hotel group.

From August 2013, Heathrow pod accessible for guests of a local hotel

Ultra Global PRT

o LI AW I

£ =

Ultra Global PRT
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IEINOVATION

' GREAT

'BRITAIN

Globally renowned for delivering the world’s best
transport solutions, for intemationally recognised ukti.gov.uk/greatbritain
expertise, make the UK your partner of choice.

PRT in Florianopolis, Brazil

Contacted by Brazilian company Brasell last
year

-Looking for innovative urban transport
solutions

-Identified Ultra through their research from
website

Will improve the mobility of the population
and reduce travel time between the Mainland
and the Island.
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Understanding PRT capital cost ultrat

global prt ‘
No single per-km 10 e el
cost is accurate ) ,\va'ﬂ"‘j“f"ff -7
representation g s . “\}\:\s T
Cost dependson: < et |
1) Site conditions JE 6 - S I B S [ '.,O;ﬁ:e;t—
2)Demandtobe & -7 | ___--- ;\;gxa\\a“(’“ i
served (capacity) 3 ¢ UL - &=
3) Location (e.g. “ P
India vs. UK vs. US, 2
etc)
5 10 15 2 25 320 33m 40
Low Capacity Vehicles per km High Capacity

3-5 times cheaper than APM/Rail ultra!

global prt |

Cost Per KM if PRT Were

Project/System Cost per km

67



("4)BBR

L’\“ 'k .
Wide Range of Revenue Streams and Savings N
ultra

=
)

Low Capex Operational Savings

Farebox Revenue No Disruption to Services

Sponsorship and Advertising Reduction in Traffic Congestion

Increased Staff Productivity

Third Party Partnerships

Ultra Global PRT

Balfour Beatty
Rall

Balfour Beatty Rail Technologies

‘Delivening the benefits oftechnology to infrastructure asset management’
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Balfour Beatty

>

>

>

>

>

Quoted on the London Stock

Exchange
Aninternational infrastructure
business:
» UK plc but with around half the Construction senices infrastruciure investments
business now overseas 2011 Revenue 2011 inestments Results
» Significant operations in the US, £7.050m - EUR 8.440m £71m - EUR 84m

Middle East, FarEast and Australia
Four business areas:
» Professional services
» Construction services
» Support services

» Infrastructure investments Support senvices Professional senvices
Lifecycle approach: deliver services 2011 Revere _ il e

; £1,645
essentialto the development, el
creation and care of infrastructure
assets

50,000 employees worldwide

NE =Faenoes NCLang 1haces S0NE VANLYAL 300 ASC e | Rchange raw it

Acquired Parsons Brinckerhoffin Dac 2044

The creation and care of tomorrow's railways

» Balfour Beatty Rail is an international rail infrastructure contractor involved with the
design, supply, installation and maintenance of rail infrastructure assets

» Track
» Power & Electrification

» Signalling
»  Asset Management
»  Multi-disciplinary projects

4

Commuser

o e
\
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Implementation — Multi-disciplinary projects

Balfour Beatty Rail Technologies
» Part of the Balfour Beatty Rail UK
» 100+ professional engineering staff

» Core businessisthe application of
technologyto improve infrastructure
assetmanagement

T T T T U sy Fregn
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Asset Management Focus

»

Attended Measurement Systems

Innovative solutions thathelp deliver
more reliable, saferrail infrastructure at
reduced lifecycle cost

Management systems for condition
visualisation, decision supportand
planning

Service proven measurementand data
acquisition systems

Applications include track, overhead
line, switches and signaling systems

Systems developedfrom knowledge of
being a maintainer

Balfour Beatty

Rai
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Rail Infrastructure Measurement

» Avery large part of the UK Networkis now
measured with our systems

» Track Geometry Measurement
» TRC
» PLPR 1&2

» Overhead Line Measurement
» Soon, as part of Mentor upgrade

» Structure Gauge Measurement
» LaserFlexon SGT1 and soon on SGT2

Unattended Track Geaometry
Measurement

v Mewtrack geometry measurement equipment
compact and automated for fitment to normal
senicetrains:

v Dramaticalty reduced cost
¢ Much more freguent measurement

¥ Freguentmeasurement provides an early
indication of developing faults and a clearer
understanding of deterioration rates and causes

¥ This allows the right maintenance to be carried
out atthe optimumtime

v Sometimes at an early stage where it can be seen
to be cost effective

v Sometimes, where safe, as late as possible to
minimize intervention costs

72




Unattended Measurement Systems

in additon 1 dadicatad mamsurement vehicles we provide unatianded tram-bome memsuramant sfsiems %0 2 range
of customers as highlightad below. Thasa are appliad % n-service freight and passanger vehicles and measure a
range of parametars ncluding track geometrf and ride qualitf. Thef offer fi2 advartages of more drequemt
mazsurement at lower cost, providing earfiar identification of underifing faults, batiar trand analfsis and predictbiinf

Structure Gauge Measurement
» Any required platform
» High accuracy integration with track geometry data

» Output information compatible with
industry standard CAD packages and in-
house databases and clearance analysis

» Supporting the UK's leading approach to
clearance gauging, giving more space for
vehicle operation than any other method

References
» LaserFlex - high speedtrain
based measurement for Network
Rail, TTC, PATH

» LGV - RRV based measurement
services for Network Rail

» LaserSweep - manual
measurement equipment sales, hire
and services
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Ultrasonic Rail Testing

» BalfourBeatty Railis workingin exclusive
partnership with RTI, one of the leading
ultrasonictesting organisations, to deliverthe
8000SX™testing system.

» Total Flexibility — service or product offering

» Train borne, RRV or trailer mounted

» Very accurate detection and discrimination ofrail
faults - ensuring the highest Probability of
Detection (POD) with the lowestFalse Call Rate
(FCR)

» Survey to survey comparisonto assessdefect
growth

» Praven with same nfthe mast demandinn

Datalap™ supports the visualisation of a complete range of asset
condition information

¢ Track gaomatry ¥ Traction supphy ¥ Rail profile & waar
b Ride quality b Video » Conductor rail
b Orverhazd line ¢ Ground Penetrating » Noisa
b Linszsids structunes Radar » Corrsgation
b Structure Esuging ¢ Thermzl imzging » Rlail flaw
» Ballzst profils

Key Benefits of Datallap™
b Feduces malfienance oosts b Enznles virual frack waking
b Enavles IHe edenskon ramer b Supports mare eflecthe malnlenEnce
aEn renewal b Bemer uilllsation of costly plant
b Improves safely manageman ¥ Reduces umplanned malnenance actviy
b Scalanle solaion from IndMidual b Helps e user make sense of messunEmeEn
lin2 i rational netwark Informatian
b Imformation 3ccess from full » Feduce levels of analsls and management
carpardie 0 ndkidaal trackside  » More pro-acthe malmenance monRoring
FDW b improved  planing (Emping, grinding ballas)
b Comt eflecive  3udi recard af b Helps confracior management
assel condRlon ¥ Supponts acceplance warranty management
b Idemiily operatonal train far new Ines
parformance Improvemant
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DataMap™ - The Synchronised View

{|_Linear references
for location

Curremt Locallong

Where avallable;
licensed O/S

detail at location ' \
Nearest Video

Frame to
current location

Video Views

» With appropriately alignedvideo, track walking can be achieved inthe
comfort and safety of the office, with all elements of datafor the location
made available.
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A Synchronised View
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Case Studies

¢ London Underground

DataMap™ is usedto reduce e
maintenance coststhrough monitoring 1 1= g
geometry, video imagery, ride quality, and 1 = =

vibration characteristics.

» Horthern Ireland Railways
DataMap™ isusedto manage the safety
f' afthe network. Measured parameters
NlRailways include: clientsuppliedvideo synchronised
with track geometry data from senvice train
andfull ordnance survey mapping.

¥ Queensland Rail

Have adopted DataMap™ to make best
use of maonitoring technology for improved
maintenance regimes.

AT QusenslandRall
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Balfour Beally Rail Technologies

TrackRoute™
3D Infrastructure Database Temmr=== =
» Used tomanage all Network Rail - -
gauging measurements - - .
i L
» Developed and hosted by BBRT ] L] Er’_ B B

» Links various fields suchas profile,
location, speed & track geometry

» Direct outputto ClearRoute for
clearance analysis

» Supportedby BBRT for over 13
years

Balfour Beatly Rail Technologies

ClearRoute™
World Class Clearance
Assessment

» Clearances between infrastructure
and vehicle and between vehicl

T L e [ — 'ﬁ
» Static gauging and dynamic ~ [Ega il
gauging with vehicle models et e f
-
» UIC kinematic gauging L —

» Platform stepping calculations

» Allows complete route
assessment

» Compliant with all relevant
standards
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Balfour Beatly Rail Technologies

Gauging Services
Specialist Gauging Consultancy

» The consultants’ consultant

» Advanced toolbox
¢ ClearRoute—and HypeRouts

» Spectalist knowledge
» Proactive project involvement

» Full service — measurement through
to certification

» Involved in all new trains for the UK
since privatisation

XITRACK®

» Polyurethane, liquid applied, very fast
setting

» Means of reinforcing ordinary railway
ballast

» Gives vastly superior strength and
resilience, enhancingtrack support

» Designedforeach siteto give a
calculated degree of strength

» |dealfor specificproblemsites asa‘one
fix solution’
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XITRACK®
Eliminating the Cost of Ballast
Maintenance

» Polyurethane provides a
strengthening ‘cage’

» Free draining matrix

» Ballastdegradation
eliminated

» Ballastmovement
eliminated

» Track stiffness consistent
and sustained

Examples of Use

Heavy Haul/ High Spead / Light Rail/ Metro
No BallastMaintemance Required

Maintaining Structure Clearance/ Track Geometry

LateralEnd Restraint for Controlofballaston ¥

S&C/Curves embankmentsand Y
reducing dynamic

Ideal for High Speed with loadson

Crossing Traffic embankments
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Consultancy - RailKonsult

Balfour Beatty Rail Technologies own specialist
consultancy team for assetmanagementand
maintenance

» Planningfor maintenance and asset management

» Assessment of current performance - Benchmarking

» Improve efficiency and performance

» Establish new and better processes

» Introduce new technology

» Introduce new skills and competencies to meetchangq
demands —including formal and informal training

Benefits
» Improved assetmanagement and maintenance regin
» More efficientoperation
» Reducedcosts

Balfour Beatty
Rall

Balfour Beatty Rail Technologies

‘Delivening the benefits of technology to infrastructure asset management’
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