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1. T e F forg fAder

T TiHRAT — AT T

1.

© ® N o g kM w

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

TS A GHT AT arIee D, ATs (hauling) #TE 3 9919 |&aT  gva= § DDU & 3f=ra f&&wr asf #i¢
e gATET F A A AT A1 F AqER 2 |

ATRMHAITET F qaHe ¥ ggar DDU O # foreft oft |1ferar 10S Y Stf=r i Siie a9 fRameor =Jort &1 arae
FY | fReft oF 1 10S % aHer H§ HELPLINE/TLC T gf=@ ¥ 3w HELPLINE % fR<ert & a1ae %7 |
VCB & FATS FHIE o | Tgel g A 12d HY (o AL Fhala? (ATed) e i 7 g |

T FTX VCB iU % AT # geudrs § 9¥9% &< |

10 KMPH & 3% Reiefea st &t srrfeaar = |

F AT IT ATHT 9 T34 F4d 7T, CCB HI Ferse fea= & TRAIL Rafa & w& |

TCU T SEHEIAE T ATHA F3 F Tget VCB T @Il 3T Tfg &7 ‘0’ FHT gAfad < |

gfafara #¥ T 928,CB (100) Fax ¥ i SF T3 2 |

LSAF #eha fA3a o % WTHel |, a719 3fT A1l s BP T3 § S(Tehol o [T ATE i 0% Al % BP
TR Fleh HATITT Fileh AR &9 & S 7 |

. AR | AerHte® Bail-off FT Fiem Iuesg g | 7731 bail — off T STELT & LT 9T ITART AT

ST TRt 2 |

SETRA & Tohelt AT STHTHT €t AT FFA o6 HITAT |, ATRT I Leh ST FSTRA AT (A0 A7 |

gAtard F3 T gt CB T+1 FF99 # a1 RRufa # g s @ #it DDU 97X TCMS T #9%e &9 & farriver
T

THAA AT g 9% [0S 6107 AT, The & AT $F T T Tgol AT TAAS I AHIACT Tl AT
e e wT =AU |

TFI AT ST TS 9 A=y = i Rafa & AR qrete iy g aoET AU ST ArATasTe 9 o
FT fove AT =nfey |

AT qTIAE T 77 (Inefficiant) SfeFea TATH AT 31T F @A & a9 % o0 ST F S o i 3=
et gfafea st =t |

FATRT ITAAE FT I ITST A1 28 o ToIT SART T2 & Tl ITTHAT s AT AT | |1 ST AT sfeh STrey
% 9T ATRT TTIAE T KA Gied F Tgo DDU 3 ATETH F TTIHT 5ok T AATS AT AT FEAT AR
I

gAtET F T TT 7L’ H AR F9 T Tgof qriaT g “Refisr £ Rafa” # g At e as g F fi= %
AT H [ |

qATET FL At a9  ®iw (Z01/1, Z01/2 , B 40.09, N55.05, Flap Isolation Sliider ), aeame ffa=
(Tt sz o=, wra ReFam ardumg fa=, S wfte ardyw o) amr Rafa & g S a=
# DDU 9% TCMS 51T #u%e &9 & fareriver 921 &t STt |

ATITARTANT s T 6 ATE STATIIed caerd =l *Afq § T YeTs fa= &I saraerer= fafa § o
ST YT T A= 7 |

T Rt o FTI07 false FATH F HTHA § ZoUaTsd & ¥ F< 3i¥ Haert 7 arerd < |
ATRIHTET Tl TT TATT A& AT BIST T Tgol AR TTTee RAT = AT &1 &8 FAr gatad w7 |
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22. 3T EAQ # ¥ Zeoehl GIed § Tgel GAT2d Y 6l T 505 AT S a1 17 (&0 T 2 |
23. ATUT Fralol ATd T TEAHTA TTALTHT F T | FATF T STTEF FHT oh HTLOT ATSIL (FIAT GG g T T

gl

24. EBV WTee T 153 % o gaerm Sii=r & a4 TCU Tae g i F8ET 9ad gu & |
25. DDU =T greag<  ATEAH & qih R AT FHiS &1 IHT Areq® ¥ Afewa fohar Srmm |

26. AT 9T TTIA F T Tt e & AL Fraefier aam=r gAterd w2 |
27. THETT AT AR F F= 6 (o107 ITAN 6 A1E oA, IHG ATSL , 214 T8 IS q 0 Iqh (eTid #4179 |

T AT HL —

1.

ST T TLC/ZeaaT= 5T SATaha 7 g1 av freft oY sreererrtest i a7 sreure fa= fir a7 are |

2. TR AT TALSTES gied # Unmanned 7 E12 |

w

©® N o g k&

9.

ST FATRT AT % AT [T ¥ T 10 kmph & 9T 21 a6 A o & a1 R fea ST w1 372
T H |

STl SAThT T Torarei (o i ROt § g1 Tl Je<l aied o Hd AR AT il a5 T A |
FTAd gU AR § Rae< (ST ey fa=) &r g=riera 7 ¢ |

dar &t ¥ fRufa § Yoy ferser fag 1 e T F 7 |

VCB fa T @Ter 9ZRITE A1+ 7 #7 |

ATRTHITES T TATATSS 9 hel Ufead L  d18 T sih e qh oo Al Fe ATeu ofa aF MR
T Y9 6.0 Kg/cm? 7 g1 ST |

AT oI T e qHT ATAFaT TS AT 100 kmph & stfars 78 gt 9120 |

10. TS ATRT HeAT AT AFT T F forT @27 &3 ar afggi & |1+ a7 T 1997 I |

11. ATE2 ST FTF o S HIET T 6L |

12. ATe2 519 *1F % 100 Bell-off = &7 72 7 7 &< |

13. HVAC =T AT afar e § H=arely 55 7 < |

14. & T, 7efiT &9, ITer &iF AT grerd | ATR! &l A9 T H |

15. HTIT A5 fa ST T& AILE T FE S T qreaqd H 0 A7 =0 fE@rs 7 3 o779 CO, ey

TR g1 STt =9 fRfa & OCC/TLC &t Ff=ra # |

16. Torett ofF foa= /i i1 <fifors =7 8 e T F:7 |
17. BT AEITEE AT B & 912 d 918 7T 7 H qa90 7 FL |
18. TAX X TX ITASH AT [Hhead i Hl AILE T A7 |




2. WAG-12 SRied F qeheiehl s

ICERLS IEIGEL
FATRT T THT AT gATe oI
REKRIEES 12000 HP
T FT o 02 (Sec-A, Sec-B)
TR FFET a7
TFAT T Fo 8
T AT 1676 mm
AT T T ATS 22.5 a9 [UFHe A€ & forw 180
25 9 [TFHe F1E & forT 200 29
AFTS 38400 mm
SIS 3058 mm
IHTS 4150 mm
gl <1 <l =ATH 1250 mm — =
1207 mm — 2T BT
1164 mm — =7 forEm
Frfarepay o 100 kmph (120 kmph #Tife®r=e)
[UREECRII 110/23
OHE =Teest 22.5 KV 50 Hz
Ffersraw — 31 KV
I aH - 17 KV
SHIT TAY TH e[+ gd Lo AT 9000 KW
22.5 T/u=Fae A U< Afersaq 706 KN
e TR
25 T/TaHe ATe % ATway sfFea | 785 KN
T
Ffdrehay wfa o< 2fFea T kmph | 270 KN
AT FTees qwATs (control supply) 110 volt DC
ANSTALT AlodsT ToATS 3P AC 415V, 50 Hz
DC feis aiees 1800 Volt DC + 3%
HodIoet (e e 2 AR
FaeT TS T AGT 196 mm IIT
T SFAeT T 9 H 40 mm 3T
qTEE TH T 9 T 968 mm 3UT
FATRT ST 3.87 kg/cm?




3. WAG-9 H ik WAG-12 & 3[wa< :

R WAG-9H WAG-12
TFIT HIET 6 8,9 T H 4
FRIT 2 4, T TFTH T 2
RGN 520 KN 706 KN
EIERIRETS 325 KN 514 KN
VCB 1 2
qeT 2 2,9 FFer & AT Y aE 1-1
AT TR 1 2, JUF THT H 1
VCB, e SrawiHT , T EIEAR AR RS HV Fgfasa (Fefia =7 )
FLET T AR
SHFIT Frd T 2,SR-1&2 4, 9% qFE § 2 (E sT%-1 & 2)
ASTALN FrdaX 3= 181, qefim =T d | 2, o TFer | 1
2723
ANSTALT HIET 12+1 26 + 2, TUF HFAT | 13+1
Fet AT 1,BUR Box-2 & 3a¥ 2, T qFH H 1
TEAHRTHT AT 9 2, AT W 4, T TFTH T 2
TFIT FATS IS G 2 (e g =9 | 1) 4, JIF TFT H 2
(E =TS AT 99 % 19 ¥)
AT FHTORT AT 2, S A = H 1 4, T qFIMA H 2
(E ST AT o ATH H)
TFIT HIEL SATHT 2, I qeofi T =0 § 1 4, I TFT H 2,
AT FET 2 (3= % ) 2, MASU (e & 7 1-1)
TofieT &1 soAT< 2 (uF g =9 | 1) 4 (I THIE H 2-2)
SEISUEIEES 4 (e qefe 7 2) 4, TTUF TFA H 2 (THIT A7)
MCPA 1 1 (T TFT H 1)
I fheex 1 2, ST HFM H 1
=T e 1 (E-70/CCB) 2, % % § 1(CCB-2.0)
S el HIe T (BCM)
MCE 1 2, % FFeE § 1 (TCMS)
Dehumidifier SIS T51 & 4 (T TFTT | 2-2)
HEETE RG] ST qRT & 4, T qFIT H 2

DDU % amff <% 91T |




4. IR=T WAG -12 B :

WAG-12 ATHIed &1 T % g | TgaT THE WAG-12 A o7 et Faer 1 gz a+t | e Ride Quality,
HEIIA 3T FRIT T A HE Feeh WAG-12 B AT AT | WAG-12 B A HITed &1 Icq1ad ALSTOM (F&T=T
TATHEE ATDHIAICT TTede WIHEE ) FAAT & FIT AT 73T § | ST AT smeffes Three Phase Technology %

AT AR g | fSaa CCB s By &7 YT foFar 3T € | a8 Arhifes Jaerd -1 i aFa — 2, |
et a7 € | 309 f@a" BO-BO aft «rrft Tt & &raere -A 3w a9 — B |

12000 HP (9000 KW) T Ig ATHIHITEE gal e & & §aTad & fory 691 797 g | ST 6000 27 % 6 Al &l
H=e § T80 ¢ | T7 AR T Afeeha® i 100 kmph 2 (Teae 1€ 22.5 29 ) T a9rare <= wftg 60 kmph

%

WAG-12 S e it fagraar —

10.

© ©®© N o g b~ 0w N~

Bo-Bo Tft

TFAT T TET-8

ATRTHITES T T - 180 2

Tl AFETE - 38400 mm

T gfAe AT L -19200 mm

ATIHAT AT Fgd &4¥7aT - 6300 =7, 1:150 AT 92 60 kmph
OHE 17 - 31 Kv , 50 Hz

eI atae 9000 Kw (12069 HP)
Ity 2Tt dfeed Uwe 22.5 T/Usa e 9% 706 KN
arferspaw ST THS- 514 KN

11. w=ifdr f3£¢9 - 900 Mtr (100 — 0 kmph)
12. $FTH HIET THE-ATHHAT , T g4 (Max.RPM -2711)- off Tt AC S Hrex |
13. T e A & B TF TAY § TTHTHE FeS F I a1 U I Uk —UF ST 4 g |

14. 31 I § F % o0 aigete $ giagT , UF Fa T g0 § 919 gq vestibule 37 #va £ giaer |
15. AT H AT ofeh =l FIALT ITAY g AATT A< RG TET &l T AL A § H&IH A5l ¢ AT T IHqh

Y9IT § IHTEH AT AR TSN &l g [ FLAT 3 |

16. FerT 3T JdTerem F for g€ vaw gt 1w 28+ forw Dehumidifier 9T 71217 £ |



5. Usfifader (Abbreviation)

Abbreviation

Defination

AAR E American association of railroads E type coupler head
ABH Auto Brake Handle

ACMV Accelerated Charge Magnet Valve
ACPV Accelerated Charge Pilot Valve

BC Brake Cylinder

BCCP Brake Cylinder Control Portion

BCM Brake Control Module

BE Brake Effort

BP Brake Pipe

BPCP Brake Pipe Control Portion

BVR Box (Boite Verrouillage) [Alstom Terminology] Key
CCB Computer Controlled Brake

DBH Direct Brake Handle

DBP Direct Brake Pipe

DC Direct Current

DDU Driver Display Unit

DER Dead Engine Regulator

EB Emergency brake

E-Block Traction Block

EBV Electronic Brake Valve

EMV Magnet Valve Emergency brake application
EPCU Electro Pneumatic Control Unit

ER Equalizing Reservoir

ERCP Equalizing Reservoir Control Portion
H(O-M) VCB Earthing Switch

H(HT) High Voltage Disconnector

HVAC Heating Ventilation and Air Conditioning
IGBT Insulated Gate Bipolar Transistor

I0S Incorrect Operation State

LCD Liquid Crystal Display

LED Light Emitting Diode

LRU Line Replaceable Unit

MASU Main Air Supply Unit

MBIN Motor bogie internal

MCB Main Circuit Breaker

MMI Man-Machine Interface

MR Main Reservoir

MREP Main Reservoir Equalizing Pipe

MVEM Magnet Valve Emergency brake application
MVLT Magnet valve Lead/Tralil

NO Normally Open

OHL Over Headline

OND-AUX Auxiliary Converter

PB Parking Brake

PB-PS PB Pressure Switch

PCU Pneumatic Control Unit

PEBB Power Electronic Building Block

PMCF 4QC Converter

PRT Prompt Response Team

10




PSJB Power Supply Junction Box

PVEM Emergency Pilot Valve

PVLT Pilot Valve

RAMS Reliability Availability Maintainability Safety
RCP Relay Control Portion

SIFA Vigilance/emergency isolation cock
TCMS Train Control & Monitoring System
TCU Traction Control Unit

TE Traction Effort

TF-AUX Auxiliary Transformer

THD Total Harmonic Distortion

TPWS Train Protection and Warning System
UB Unintentional Brakes

VCB Vacuum Circuit Breaker

Z-SEC High Voltage Disconnection Key Switch
MBEX Motor bogie external

11




6. AW A== :
WAG-12 dTshraTed § a7 Titestl (FFa9 -A 3T T\ — B) IUs § TAH Ao § T ¢F9 E =A% gid &

SEH AnSel T dFeT Feae] gid g | Muead ST ST & forg gos anft 9% ar dFee ’ied o g |
AR HT 25 KV it FoAT2 ,50 Hz 9% SAra7ge shea<l g af o1t 2 |

Nethox 106 Machine
Antenna Antenna Room Vent

Flasher
Light |
INDIAN RAILWAYS
60020
Coupler it Tl *, | i

rD ' '”,,
i

Catll Bogie Battey Box | | Transfomer | | Traction Bar | | Shore
Guard Supply

WAG-12 AIsh! & THe SITHR

12



6. (i) ATRHIET % T W :

" Fire extinguisher [

| LV Cabinet

' | Qil Tank .

Ballast ‘

Dehumidifier

‘ Ventilation System ‘

J Traction Block LH \

A

Brake Panel

| Air Production unit

@
=
o
i —
D | .
>¥ r—
= ®
m =
R 5 —
—
o
o [+ 1]
L. o
R’ 2
—
(5]
=
T
@ M A= QEFQ]_'T B

WAG-12 fT&Hi{ed & q&T qeh
Tre- FBfeT Y zfaele Arege AfasT & Y9 § ST adHTT I So1 H ST 75l §
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7. SEET &

WAG-12 ATRHITET i | Tl TTIee S , i< , GETAH AR TIdAe Hie , FF Hfdde T3 U oA aiaq

EREEERIIEE S

\ll

LP Ventilation Fan

Loco Pilot Desk

Left Shelf (HV/AC Controller [

Paper Holder

Spot Light for LP Spot Light for ALP
Desk Central Panel RO P BHEIl

Desk

l Right Shelf Torch Holder

Pedal Switch Panel

7(a) 99 &9
Back Up Brake High/Low Tone Auto Brake Mode Selector Direct Brake
Handle Horn Switch Handle Handle
1 2 3 4 5

Back up Brake Valve (PTDC)

THHT AT qrSier gt & |
(a) Apply (v) (b) Lap (Ill) (c) Release (ll)

High/Low Tone Horn

ZTHT &T TISHer BT 8 | 9% T I gTs tone i< = &t e «r

tone |

Auto Brake Handle

CCB -2.0 #T a¥g Zaal I = qrsierd gral & |
(a) Release (b) Run (c)Min (d) FS (e) EMER

Mode Selector Switch

CCB -2.0 & d%g 38! =X TS e gl 2 |
(@) Lead (b) Trail (c) Test (d) HLPR

Direct Brake Handle

EEARIERIEIRE RSl
(a) Apply (b) Release (c) Bail Off

14



7 (b) AT FIEX

Traction
Brake
Controller

1. Traction Brake controller — &t = qrstter gt 2 |

(a) Motoring (b) Neutral (c) Braking
2. Direction Key — T i+ qrsiterT gidt g |

(a) Forword (b) Off (c) Reverse
3. Maskon key (BL Key) - &t T Trsierd g |

(a) OFF (b) ON

7(c) % A 89T :

| PB Gauge | MRJ/FP gauge BC1 & BC2 Gauge

*-.\ E: |§ &
- wglcm*® o

AR FLOW METER

G

15

Air Flow Meter




7(d) ¥ 89

PARKING
BRAKE

w4 | T

1. | 92 ITE e fFa=r (ZPT) — 4 Tistrer
(a) Raise (Unstable) (b) None (Stable) (c) Lower (Unstable) (d) Emergency (Stable)

2. | VCB si9=/a=rst 2ivrer &= (BLDJ) — 3 wrstrer
(a)Open (Unstable) (b) None (Stable) (c) Close (Unstable)

3. | g< @132 21 = (BLPR) — 3 Tisfier
(a) Front (Stable) (b) OFF (Stable) (c) Rear (Stable)

4. | T @S2 F2iet aivrer A= (BLPRD)- 2 Tistter
(a) DIM (Stable) (B) BRT (Stable)

5. | TTfhT s i1t foa=r (BPPB) - 3 Tistrerd
(a) APL- Apply (Unstable) (b) REL — Release (Unstable) (c) None (Stable)

16



Wi

|

IEE U

ATITARTAT €T 27 Jed (BPEMS)- Ig foa= TH<sidT seh o forg ST 6 Smar g |

A FIAT o= 1 siee (BLCP)- 8 &34 &7 forcelly TTe 3 & forw |

Fieee TfiT Feeia [fa= (BPCS) — Fiwde TfiT I MET A & o |

fafSrete Acknowledge & 91 F27 (BPVR)- VCD #T Acknowledge @@ & &3 & for |

FALT AT latched 9T T (BPFL) — WA ATse &l #+g3ret OFF/ON Fee & oIt |

HTIR AATH R 97 Fe (BPFA)- HTIT STATH &l e e & for |

arzd ST ATgaha — Voice 1 fiafs & & forw |

afea uwe forfie = (ZTEL) - gfea uwd 1 forfie e & for |

©|® N g |k w M|~

TS ThIST (HHIT) 097 J2d — TeeAT & S Rpres TS &l ST F3d & o |

-—
©

wftT 2T — arr § #fie Toriw & forg | (Rfsea)




7(e)- TCMS,DDU (391 #vdier U i iar fRew |, greax ffes gfAe)

Train Id- Pilot Id- Driving Mode

R | 15
10S

E Traction/Brake effort

Realized Requested
100%

PANTO) [ 1|
Lvce | |

lHH%
Virtual MCT

Deac tivated

WWWWWW

TCMS (DDU)

I
I

i
I

€

TCMS (DDU) STIHTTed ST 9 IT TUIMTTrdl it Feorfa TafeTq FiXaT § I8 e Thid el &1 #ar g | T8
e

18



7(f) @=a &9 (Indication Panel) :

EB Applied

Yellow

VCD Alarm UB

Train Parting

ohd 49
7(g) AT Sfhe< — ATe Sieshe? SFaa/aTaT Uhe | A3 dieest T 9y dreas Taida HLar g

+100%

TRACTION

19



7(h) Left Shelf (LP) :

AIR C

il

W

1 Shift Keys “<” and “>” -

Temprature setting — temprature T WIE To#9H & T IR A B |
(a) Ventilation (b) OFF (c) Auto (d) Manual

Mode and Temprature set point indication.

Fault code display — When the system does not have any fault, it display “0000”.
(Tt FE it wree 981 & ar 0000 FqTAT T )

Temprature and humidity display. (ATTHT o AT ThiA)

Shift keys “<’ and “>” — Thes keys are used to navigate through fault codes.

20




7(i) 2T 45 (Right Shelf)

1. Marker light
(White)

2. Marker light
(Red)

7(j) == "=
BIEUR S

Bail off 9=«

[CIEEER ]

21




7(k) T 49 :

Flasher Light Unit

Low/High Tone

Horn Wiper Control
Wiper Water Tank Cap
Asst. EB Cock (RS valve)
ALP %=
7(I) ALP Left Shelf -

1. Maintenance Port — These port enables to connect a Laptop.

2. Asst. Loco Pilot reading light switch — ON- position, OFF — Position.

22



8. ¥ Ffade Wse (CCR 47 ) :
e Hiade T2 AT TZTAF AT qraere i #ie & Ty Faa g | aff Reg Famw smeae Rw g |

EEA
wra REFem arsury Rawr (Hies)

CCR ATEFET o1 T2

CCR wefit ®H /AT AT Ra=
Yoy freres o=

F8 Fa=e 799 (SBAC)

Sty wfie argam e (fiwe)

VCD arzHTee fFa= (Hiee)
THI/AF FrA arsury R (Hiee)
HAT AEarse AT

230 aTee g+ Aise

|

© | ® N |a Ik |w N>

—_—
©

1 2 3 4
& Hfae zf3aT (CCR &9«)

1 Tg Fa= e AR s &7 arEae w3 % forw forar Strar 8 | 39 = it a1 Jistiee gt 8
(a) Normal (b) Bypass
15 e & o1 aefie &9 3l 39 Arse S & oy s A e a2 =rea #e # g7 |
Tg o= aFe T @S T On 3 % forg = grar 2 |
= a= %7 ww N7 |, vhe T ST 4STE 331 & forw 3 srar g |t disfter wae gidt 8 |
Fea ol TAFSI T T TTSTST T WIS AT FLA % (o7 g Fa= TR grav & | gt &= qisiier gt 8 | Stop
(Unstable), Normal (Stable) 3fi¥ Start up (Unstable).
6 =H a9 F7 79T STy i intraction FT STEATH e % forw foraT STTaT 8 | ot a1 Jstiem grav g |1 1.
Enclude (Stable) 2. Bypass (Stable)
7 =9 299 % grer VCD it ardure fBam Srar & | 2oy <1 Jistrer gt g |
1. Normal (Stable) 2. Isolate (Stable))
8 ST /A et arsaTe e (fiew) — =7 Ra= &7 &R TBC Y arSar® e % forg fowar stran & ud gaehy &
TTSirer it & — 1. Normal (Stable) 2. Bypass (Stable)
9 HTAT AETsE 799 - 45 Kg Fire extunguisher &1 TfFeae e & for |

10 | 230 V fEa= qi*e — 230 diee it AC oS & foru foa=

-
Il
[ =]

U

G| WIN
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9. e wiax ffeew :
FI qaT Gfhe H A9 SUFOr gra ¢ |
YTTE
BTE AToest IonT
qreforrer SrawTET
e TTARHT
I Tlhe THT
srfefr R
T TTEHRTHT
E =1T%

THIT HIET

TS areast AT % gTRT 25 KV aeats &t HV #fase § fam simar 2 | HY #1fasa & VCB |, #ie iawmT
TEfATe THEETHT , O 9eeeT , HOM i HHT &1 2 |

HHT (BTE aiees Ra®aaex) - HHT UF oifagahe FaaY g | ST U S | g8 99 § 25 KV it
ToATS T ASTAT & | HHT % el BT ST 9 QAT ST o YSUTH ISThT w1 T el g |

© © N s DN

y
g
i TFI-QIL(M)
HV Cubicle PH{M; A
r Eblocks 1 & 2 of
(uppe part) seclions ] & 2
H{O-M)
/ DJM
11
= pr2M)
H4 TFI-Q2L(M) : —
{7 5 Towards the primary winding of
—% the main transformer

s

Towards the other section
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A= yorrett faa<or ; 9enms

Pneumatic

Balancing Unit \-} /
b-‘"’//

Lower Arm

THH gTe O YSRITE ol SOt 7 TIRT 77 747 € | 36 YU T ST ATH i gredrs OHE S &
oI fora ST Jord T € | SERITE it SITaRer 397 X & oY & 4.58 | 7.52 Hiex a& gl g | Yer wr ¥
AT 22w srfaaw 10 T 8 | vd 9% 6.2 Kg/em? & 10 kg/cm? 21T 8 | YERITE & smeHTeree g PCU
TR A AT ATSHIAT Fieh & ATLAH § THEHAT ATETAS L & |

PCU (Pneumetic Control Unit) - e &t & BCM % 8 T PCU &Y g | ST fAr &rd &t T € |

YSRITE Hl IS g FHE JSar g |

qHTeF I | TR U STHTE T4 977 T@ar g |
IHTEH W[etex ¥ fiheex gRT 24T St ATt 6 |
YERITE % I54 93 st T &t B war g |

> wDh -
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i

HV Cubice
(ow puf) |

I
-

UL et
(")
TRAUX

VA |

In Ml
Transformt Tank

=

OND-AUN

0

priyy
= (ews

SHI qiaT Hihe
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TR — S A9 # TF U 3 ZAHWT S=76 # Horizontal & & 91T 21T £ | 778 U w611 7 ¥ <7
#T AT AT & | TSTE 3o 9% 3T HFE Hf gt VCB & d1edw § et g | Safh gae aFed & 9
TIAHRTHT FT qoATs 25 KV AT29 7 &7 sfierdted Fa= % grr edt § | HHT % FT9 T 99 9% <41 9999 &
YERITE IBTHT AT HF SEHREL Al oaTe VCB o JTeq® & &1 STl g | 5 ZEhRHe 25 KV &l awd1s Ff &9
STSH Fah 981 o § Taoloh? E =T &l aaT ¢ | B SEHEHT § 3ia¥ temprature aT Ara¥ Je¥ g4 9T VCB
Td: g1 g AT g |

E SATH (ST FAGCX) — TAF A § 2T E =18 0 M0 2 | S gofir &9 § 97 § | I4F E =ATh H
TEHRTHT FT & FHSIT AT FIRT AATE & AT 8 | T E 5ATF %A 1 AT a7 TAYS FicaHe? FET HF
TR & E 575 &l ic F7 (@37 S1ar ¢ | T 399 aoars 981 dqtee o< DC &% # 1800 #ee DC dw=1s
a7 & | DC foish & 3 @ Fwaex oli¥ AWSTardy Fwad? &l Hig Tt af STt g | DC ol  efraw aveest &7 &
9Tt F ATY g7 At o smar g |

T HFIT FT E AT &7 ¢ Hie< &l 1400 diee &f VVVF 3 Tl JoTs ar g |

HIMT T ANSTAL Frdc? &l IT2d HIA & [T TAH E o1 H U TCU (SFUT Feg el q(e) M1 et g | ST
oeeq Ud AT UHe HI T w2l § | E 5T &1 FoT a1 TTehle (90 I<h Foie 1T 0l STl g |
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One Section Traction /Auxiliary Architecture

EBlock -1
(Traction + Aux)

25Kv AC
PANTOGRAPH

25Kv AC
OTHER SECTION

3 ph VWF
(0-1403V, 0-63 Hz.)

25Kv AC

l.uuN TRMSF-DRMEH | |  EXPANSION
‘ INCLUDING AUX TRANSFORMER ! TANK OF MTF

HV CUBICLE

3ph VWVF
(0-1403V, 0-63 Hz.)

16oov DC

EBlock- 2
(Traction)

S HIEX — =0 wvehy § oft ot srfishreer wie< 1 ST 3 ram 2 | oy <amaws gar g St v st 8
| Sere H1ew off Wet VVVF 129 (0-1400 V) T 0-127 Hz 9% %18 FdT ¢ |
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10. LV (e : 1T % T4 FT § T A7 deest Ffaher aomaT w@m & | ey e suacoram g

1. LV e AT Q97 Te — 39 G0 a2 6 51T 5 7 7Ll &7 A9 r3e &t 15 e F forg s
GETEA

2. TS dioes RumaaeH fa= (Z sec) — T8 = T TANT AT T ATST FLA & forw B siar € |

3. 9 Freadiar - G2 it MCB (BD fRa=) ( ST A= § ST qTI<1E 915 923 S99 & uTg o9t
EIAT & ) &I 319 LA & 1S THH ST qees & 994 § |

THF AT =7 99 | U 9T g2 947 T MCB (T 2 |

Reduced Power Test

1- Internal Lights

|
|l

| o 1 ‘

2 -7 SEC Key

AT Aieest Fgfaswet (LV Cubical)
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11.HV Hf&F -
YEITH ST AT AR 01 TTZAL ATE(ST 6 A= & ITHI —
a. Treforger TRTHY
b. e TARMT
c. IFIH "fhe s (VCB)

|HHT

| H-OM

| H-OM Panel

Auxiliary
Supply
distribution
components

e/t uwe forfite -

DDU & 1= faw 1w a7 35 # dfaea/afamr uwe ot #10a w3 &7 raem= g | S €1 7 999 7l (63T S[rav
AN THFAA AT HIHIRIT & ATAR ATHHI(ed [SHhice SHTT The (706 KN) T F2am € |
<feed T HHT 1 DDU & deiere T Smar ¢ |

a. 300 KN

b. 529 KN
AT AT
1/150 T TreT <ft T # S(Teshad goATs Al o AT $ael A (T JRIT SSHACLA) & JqHAT § FaT
ST T@e FT RATET F & fw Arwited i Tfd 15 kmph & S92 9913 @1 ST A1 7t vy fafa
I T AgT HH A I T SATC@T & qF TAIST G & Tal 2l qrdl g 997 S W@ & g ST go 1 &t
ATFTFAT AT |
HOM srf¥fr o= -
HOM T I9=T A A7 fordT ot srama=r akfRafaai S& &7 91 22T, VCB &F 37 T offfe & 3+ g5
FIeesT ITHLUN 1 ATSE FLA o (1T FRIT TaT § |
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12. IR A —

FHIE | fazw | AT/

off %7 415 FIee AC , §FH-A = §FI9 — B, 9F8 — A = 15 St
1, E- T s137T 2
2 E- &7 91eT 99 2
3. TFIT TIET AT 2
4. el = =A< 2
5. LT SATHAT 2
6. MASU - A #3997 1
7. HVAC 1
8. T AT 1
0. MTR e 97 2

Rivrer %1 230 e
1 qia< dleha 1
2 F B 2
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13. 3=t FfAe i< =i e -

Fe&t — 8t gfHe | I T4 Fiwm g < | A 80 A« At Sefeaw it gt 8 |-y ate | 40
A I & | ST ATSIT AT TAYE ATees ARSI STHRTHY o I 2T STar ¢ |

FeT AT oY T 415 Fiee AC TTATE & Td FXdT g | TS F7 w1 Arawdited & 92 DC |1 &l 911
FIAT 3T T I FT AT FAT g | T2 TrTedt hewaT i IUAEdT F ATHT AT il qoATs <l g |

IEERUI EIREL

TAH T 20 F T o
FET T THE IBlEREEERE
T T HETT 80( 40 o/ )
qHAT 100 AH
T areest 110 T DC

T AT

TAYE FATeesT oft %7 415 9= AC , 50 Hz
HAITYE Ao 110 tee DC
Fferspaw Tra< T 14 Kw
ATEHTH AP Fie 100 TRTIT
TITTAT F24T AT i 20 TftaaT

- Fet qreesT 89 Fiee g9 9T 9¥ DDU 9% 3TATH aorar g | 7t et Aiees 85 diee & ¥ g 14 a1 oA

e TEA &I JATar g |
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14. AT FOITAL :

WAG-12 ST &1 Tc4® Ta99 2430 + 6 % LPM 3 7T (STI¥ | 98« atar MASU & &9 g | MASU wefie
&9 H o g | 77 T F AAA F Aq T A FA o [T TS 7AT8 97 ¢ | Fioewerd  forw ot s
Anderol 3057 TAT o= 17 8 | fSoraeht #faeme sufedt 7 e a fHaw Fufady 6 S g |

A TAT =TS IfHE — MASU

Air filtration & Inlet arrangement

Main compressor with filtration system
Air dryer
MR tank with 1000 litre capacity

Auxiliary compressor

o M 0o b =

AT HIAL [[AAT — Tofi7 1 F temprature F STTAT TCMS ST FIEL HT Fealel FhAT AT 2 |

TCMS ZIT FIHAT FT Feg

MR %9 (Kg/cm?) THTE

10 Kg/cm? FIAT FHIET 9E gl ST

8 Kg/cm T FYEL TS BT

6.5 Kg/cm? AT FIAT FTE ZI 8

5.5 Kg/cm? YoET S o ST, SF9T i STANT
AT valve

9T (Kg/cm?) T

MR J91¥ 10 Kg/cm? MR #F#T valve siiT¥e g1 SITaT g

FIET 12.2 Kg/em? FIGT TFET valve AT FT ST
qre

o T wofie =1 %7 99T 50 °C 7 %7 g ar MASU alternate 73 37 |
o Ifx woftw =7 &7 arawT 50 °C 7 rfer g 9T MASU hour-wise F3T |
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AESTAL HIEE — T8 MASU T o7 &1 21aT 2 1 6.0 Kg/om? F9r€ < STerd) 39 €21E g1 SiTar & i o

BT J9¥ 7 Kg/em? BIaT g SIRSTALT €< FTd FedAT 98 F adT ¢ |
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S F TR —

fRoaidfes s — Remfea & 10 kmph & a2 & 7f 9= Frdefisr grar & T2 05 kmph £ 7 % Frfefia
Tgar g | srfersray fsmefea twe 10 — 60 kmph F == Suerey 2 |

st foeed

TR T GE&A T (healthy) srfereRaw Romfea T Twe
22.5 T Uae Al 25 T T9d IS
514 KN 563 KN
385 KN 422 KN
ATEF 5F & THR —
1. ST 9% — THH G T o | o a9 ¢ |
2. STAYHS 9% — THE G Fdd ARl H 5 o0 3 |
3. THLSIET 5 - T GIT I & § 5 A ¢ |
4. FF AT AF - TEH G T o H 5 o § |
5. TTIhT sleh - T6eh GILT ol ATl | ITTT o o7 & |
% A9 -

1. s 3% & RS Distaa 9 BP 9 BC Y9= Fit a3 -

Treher BP Y9I¥ in Kg/cm? BC %9< in Kg/cm?
fefrst 5.5+ 0.1 Kg/cm? 0
S 5+ 0.1 Kg/cm? 0
[RIREE] 4.6 £ 0.1 Kg/lcm? 0.81 + 0.1 Kg/cm?
kEGIEE] 3.3 1 0.1 Kg/cm? 3.8 + 0.15 Kg/lcm?
THTSHT 0 Kg/cm? 3.8 + 0.15 Kg/cm?
2. TAEE A% -
Treher DBP %2% in Kg/cm? BC %9< in Kg/cm?
et 0 Kg/cm? 0
T qiag 3.8 Kg/cm? 3.8 Kg/cm?
3. TSI A -
TISHTeTT BP Y9I¥ in Kg/cm? BC %9 in Kg/cm?
HATS 0 Kg/cm? 3.8 Kg/cm?
4. I oI5 —
Treher DBP %2% in Kg/cm? PB 99X in Kg/cm?
feefrst 0 Kg/cm? 567 0.2 Kg/om?
HATS 0 Kg/cm? 0 Kg/cm?

S — TTIRIT s TN o AT AT o0 31 g1+ 9% PB ST 9¥ AT o 7 9 fa@ar g |
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15. MASU (Main Air Supply Unit)

g
Rk

A13 A07

The MASU consist of the following subcomponents packaged as a single unit for each
section of the double locomotive;

A01 -SL24 Screw type Motor Compressor A02 -Flexible Hose

AQ3 -Safety Valve (12.0 bar/12.2 kg/cm2) A04 -Air Dryer

A05 -Oil Filter with Drain A06 -Test Point

A07 -Minimum Pressure Valve A08 -Safety Valve (10.5 bar/10.7 kg/cm2)
A10 -MR Drain Cock A13 -MASU Isolation Cock with Switch
A15 -Automatic Drain Valve U80 -Auxiliary Compressor
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TTTT S — 1T & ST A § sgie 7 1,4,5,8, § o977 & SHHT AT o Fefior e o forg grefa 3e o
qTET o1k 2t g e 2 |

Parking Brake Parking Brake Parking Brake

i
il

@ O 0O 0 |0 ©

MBEX MBIN MBIN MEEX

” © © 0 |10 O

I'!ll||
G
I|||.'||
‘|||i|||| "
1

N
Parking Brake Parking Brake Parking Brake

Section -A Section - B

THT A1 qrstrer g g |
i. RS — g SAeeaer TISier § | 9 qiaT o 7 § 5.6 kg/cm? J9T 3T € |
ii. T S TS — T TN g |
i, STCATS TISTIST — g U AT TS § | T8 TISere 92 57 § J2r¥ 0.0 kg/cm? ZraT 2 |

o TAF UFAA F THEH TS I AIAMISE ATed % AATS T (XA I T Al T8 Hileh Il S
FoTe 9 FEhsr T ghd 8 | S0H FarEe ared &7 siaeere WAG-9 & i 2 1
o TTTET 5% T SIT T H o1 RATST FEqee AT G aae ITTT s &l Aot Refist < a9 & |

TR afET e - ameex e #1 afdr aree # e e af w=<a g | =a¥ st affar
THE 514 KN T& ITET 6T T FF FT Thd g | 3T AEeTRATTATE AT 5  GIRT LA S s AT 9T T & |
1. I A€ FErAT AT TS 9 ATaFaw ED 5% % 90 % & FH T T e s shael ATl &
qTEeT HEIAL & AT [SHIE & SITATT AT s T |
2. TS ATEET HEAT FTHRT TN 9 ATAFHadw ED o% % 90 % & TaF R a BP 1T GNIT T4T AT
TAT ATE § UA<el e T |
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=T 5% — (Un lintentional Brake )
TfT dfeea ThS I 997 9% [Feiee # 9% J9¥ 60 e § offers a97 a6 32 |
1. afT RG/ED sT#T THe 400 KN & 1f3re 8 | 3 o foeie § Yo 0.5 91 & AferF a1 dahe
H SATET OO0 TF Bl a9 SATaehd A1 Hhaet 400 KN T gt #1291 |
2. S /AR T T 3 kmph T Tfere g i 9T s o 1 S0 |

ECIE R s o e e e O e s S T

1. e 99 wx UB Efeehex wartfera 1 s |
2. ATH TSI TorT |
3. 10S (incorrect operation state) ¥t 3O |
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Panto 10L

Brake Electronics S

Parking Brake 25 L
Reservoir

Auxiliary Panel <

’ Auxilliary Reservoir
(AR)

Electro Pneumetic <
Control Panel

1.Ele.Mech.Box ";
2.P5]B i
7
-
[ s —
(=W . ]
cock-136 n ﬂll
~a I
Close
losel:
¢ Goods/Passenge

Mode Switch
TN
el

Electronic switch on 16 )/

/" C3W/DV Handle

l R

Nurma:l.

Press 20TP/16TP Nipple ™
if BC pressure not released
duri PTDC operation
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Emergency Sanding
BC Cock PB Cock Cock Cock

PB Solenoid

ERCP

MR-F Cock

DER

PERCOS

BPCP

BCCP

EPCU Panel
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afFe 3 (3% =7 ) - LV cubical

FHE. | Gfhe a9 STEAT
1. 54Q01 Main Compressor
2. 54Q02 Air dryer
3. 54Q04 Auxiliary compressor
4. 62Q01 Emergency Brake (EB Safety)
5. 62Q02 Emergency Brake Detection
6. 62Q03 Emergency Brake Valve
7. 62Q04 Subsitution Valve
8. 62Q05 Parking Brake
9. 62Q06 BCM Power supply
10. | 62Q07 Unintentional Brake
11. | 63Q01 Sanding
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16. 531X 3 dfeae Rew
TAF T H QT ATSALNT AT |, AT TF T HAT HEU Hl 3T FLA o (1T MY T g | AT STeoAaqeT seAToh
T HFA & A &/ § 41 el a¥ faodia fRem § &9 2 | e dfectas sars § A9 Susheor &1 2 |

KIEXIE]
7T =9 =197 — SIX TH fFA u%

THIA HIET SATAT — IUL Teh T I
ATEFAl A (hee? — a1 |
S-S FEAT — I o e a2
T AT — AT

el T SRR — TA1 9909 9 soArer 7efiq 7 Fl 327 @ ¢ |

SHI HIEX SATAL — UF TFAT H I SFAT HIET AT AT T g | Ueh ST HIeT AT G 2 THLTH HIET
EICERERIEIIES

D= A BER - UF FF H -2 AT BT TH Y g Fh T T F gAFEF T T STRLUT R
T T F=TaT 2 | 7 S fY aers ¥ w1 war g |

T AT - ATSFANH (Theed | 3T Tl aT § HISE &g & FHUI &l FHHL Ag< Hawrar g |

e — 1. 7 &9 T ATIATT T EaT TCMS ZTRT SMETH e T e it gt 2 |

2. H8MF UE AT ATATAT % ATATE FNT € AT A TH AEAT Hl HA=T L & |

3. ATEAT T & HIL T A ITT THF 1T AT H FAT T T 8 | ST GARL Ivg A< FL 4d g | T
TFEAT § FAT €T 7 i g | AT TS FoAT T 7T F7AT 96 2 < | T DDU 9 FEHT 10T | UHT
furfa & vt i1 Avgerelt EreaT 9=aT § | 7T TCMS & g7 FHie e 9% Y97 & 7reas 8 gold & |
U T H A1 AT (FF FAT , LHS AT 3T RHS 7)) &97T0 719 ¢ |

— —>
Signal Air flow |
TCMS Solonoid Valve " Pneumetic
cyllinder
r
o/P
h 4
Unit switch Flap Open/Close

ON/OFF
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AREcuEEUkGECIcE

T, [T T FAAT g AT H 6 T [SFed AT T3 g | 2 THIE HHT T4 qFeT & qefid &9 |
T U THIE SO d H TR T ¢ | Fgl T AT 307 7 31 61 et § Bgere o e greax
T I¥ THETqT 8 & ST AT STATH SIS aoTe & ATeqH | [Hear g | ! | 45 kg &1 CO. 19 fAwisy

T U portable SR T=T &1 TEeTT 7AT 3T 5 | 45 kg FT CO2 TH ST &l T g a0 § af
Hiee e fa= U @ g | 59 9% J9 -A 7 9= B for@T 21aT 8 | Tasashd e S ol geldh
ST o= il Ta | GF{ad g 9% CO2 19 Aoy 1 e arar ¢ |

oY
.',
i

i

I

Loco Number 60001 to 60089 Loco Number 60090 onwards

S T | HTAT (3ART) R 8 | I AFAT T 2007 Fa= &7 37 e g1 CO. i [Hfere wrf e s |
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18.WAG-12 =t ¥ firfr Hirew -

10.

. 3T AR /T — =7 AT § AT 9231 AT gl & 9aid 110 diee DC TvATE IuTey Aot Tgdt

g | T9 HIT &1 YINT a9 FLJ g S AT w1 Maintenance/Overhauling % o0 & & ST ST @ 81 AT
A= o & srfersh 577 & o @t F#Ar 2r |

T TTSA WS — TH AT § AT dleest 110 qiee ToaTs 799 9 9 Fd ATee & (10 Fao 15 =z F oo
BT SUTed Tl 2 | 39 HIE H AR 1 F39 AT Agl a1 ¢ | 3T HIS § I 927 T aTgd meHeae
fRares & sfre oA SI7ar & T &rer 39 /i H o1 Jrav ¢ |

e 918 MIT — Jeit Foaes Ta= F g 9l & Fiedes Ff 9 FT g a5 A A A0 g | 7 A §
asft ae fBeew w1 #2q g | ueeq #re |7 ulded 981 grav | 39 71 § 9% a9 @ g | HV 3uersar
el graT 9% LV Iuersy ¥gar g | af &t 3 e & ofde =a #1e | Tgar g a7 ! 91e <189 7S §
=T STaT ¢ | FfT et & 1 3 fAee % siew ufaea o stro ot |y uftes #ie § 9o Srar g |

H TfFeateE WE T Fd & Fralel Zorarei=aT “ON” 219 9% Maskon key &R 92T 33T<, VCB
T F greaT 6 FHTE w1 ON T2 o S1ar 8§ a7 T & Uided 7IS FgaTal ¢ | =0 79I § HV 3uerss

Tt grar | =7 I FfT Maskon key A&Te &% deactive #¥ &t SITU T &l T2 9T HIT | =T
ST |

UTHE ZIee HIE — TH HIS FT TANT i T2 & (70 6T STaT 8 | 39 /IS | Fea o soiaei =+ 10 fH=e

TH ON TEgaT g

3 OfET W — T ATl AL gIdT & af 39 afdd qre & o Ja7 € 29 9 § UF YT 37T T@dr
2 HV S9etsy vgar g |

TR 9T - =@ affw §ie § 99 e e faw gy Rar 32 (F/R) &7 & 9Tt 2 a7 &
STEfET H1E | o Sa7 € =9 6ie # O st w@d § oY A 9o F o A gar § 39 Wi # asft
e foeew 1 Tgd ¢ e == DDU & o ST aehar 2 |

M s - afe afd= @i § DDU % 3% oT%e key 5T REe A &l Foae a7 S1am 8 39 7€ §
YT 3T ¥gdT g VCB FAIST TgaT g T9T HV SUeed Tl & | TTeq eaerd T terd Tgar oY o o il Tgd
g | TF H9T F d1E A &< qT% A § FAT AT 2 | 39 7€ H I i key F TAT STGT § AT AR
= e /IS | 3 AT4T 2 | 39 J97T Jgt Y2RITE 33T  VCB FAIS T2 51 29+ /g o 99 § 98l
a7 |

THAT IS — 3T G FT TR A< H Heaq, a1 G237 Ffohr 7 aheria F sz afgveq F foro frar
ST g =9 AIS H ot B 415 e ATATS a18Y o SATAT gl ATRT & |1 A9 § TR TheT TeATS
Alehe T TgdT § Hd Tlded HIS F T A DDU F ATeqH & HolFe F¥ Gohd g U 997 § U dihe
T &1 TN AT STHT ST I HFeTT H FoAT5 a0 39 7IS | =97 S A 99 "€ g 230 aiee AC
Tqlohe, el B T Tt ATSIT F QAT AFTAT T THered T Tt 2 |

ST M — 37 HIS HT AN A6 AT ATST FLA % o0 AT 17 8 1S AlTeest STRLUT T e
e & Hedq gg HV/MV & T2eT & fore a8 | IrsfEe #1e | Uge e 91e STeA/4a ufaea/cds a1
et i A Hgrawar g |
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11. A% TEFAHT HIE — FTa [T HT0raer et qieest 85 ATee AT THH FH I ST Al ATH 39 T H JTHT

9TE TT3A AT & |
12. SE A — 9 |1 FT TART Igd F7 AT (0.5 - 1.5 kmph) & forg o srar & |

13. TS 9ifdT M — =8 7 F7 =70 stferwaw 15 kmph % F fore 71 # sifév gg Prr smar g |

Primary Modes:

Dead Loco Mode Grounding Mode

Battery Isolation CB O
Batteny lsolaton CB OFF

(UL |
Worshop Emergency e
Mode Postion '
[ ]
N i
:
1D sttt I g s
T o 0 i g
; b
Si : p il | : |
il |1 18t ;
o] |} : g

VB Ope, Pt Do

Standby Mode MAGEN ey i i Cab Activate Mode — In Service Mode

MASCON
Key removed
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19. 9”00

T T -
WAG-12 ST T a1-aT 2127 i TR F e a9 g TF a6l § & UFd o6 g | TAF Taae & 97 Uh-Uh
SATEATE SFIAT TIT T g4T 7 |
T | {AT: AT AT 1 & —
1. TR R ST g 32
2. YTEHE qE9eM
3. TS gEeH
S A | 3 ST -
T T FTT LT o
ATST TS (FTIA SIFAFe)
THA AHTAT
SHELR\ECECEC
I FRaAT
7o e T U "9
TTSHLT TEIT STHTAT
T TS HEE FAT
HheLT qEderT
S TS IOT
LY SR
. aF e e
B ] EAL e T e
. e T AT
. T T
. XA T
e
- T
. A
21. TFAT HIET
22. = srHaet
23. CBC &9eT
24, =rafesd FOeT Tehg
25. grfekar sk fefier freer

© ©® N o gk~ D=

N A A A A A A A A a
O © 0o N O O~ W N -~ O
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B EUER: Lt

. Coil f&m
0. F&THdT TFIT
Fehedt qEIE -

A W 0O N O O A W

2. AT e e
3. TUF dedd SFIX

Suspension
Springs

\

praul ¢

(©
X § \ o

(@
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Vertical
Damper

Lateral
Damper




Insulating spacer

Vertical bottom stop

Connecting rod

Damper Articulation

A

Resilient joints

Vertical damper

HIeX UF ZiEHee -

TAF $F HIeX AT F g sTeeye aTwe & |7 TS AT § | 9 /e & A aiad & g (el [T g
| 7 gFer wiex fffae i M (R st § R ) % areaw & ster o € | fe | & e S
e & TM faffas # 23 aiq 7 e %9 & 114 =i 29 8 | f=w Year 4.957 2 | 39 &y § 90 afgy &7
=TH 1250 mm, T a1 &1 AT 1207 mm F F a1 %1 A9 1164 mm 2 |
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20. Tl ZATSTES HLAT —

N
-

©® N o g bk~ w D=

FST IR | AT qTIAS AT o1 a2t T CB 100 FT ‘0’ TS & 1’ 9T ek {11 e (1 aeer)|
AT Ao F A F ATeeHie? T T Froesl ff i FY |

CCR ¥ & 9e{ Firae f¥a= &l TaT o7 IS99 U T@HY 3 Hohe & o0 FHie < (e 9o =i 97
R 3T Fieae? TATSTES & ST 377 110 FATee AT Ateest DC 779 & g1 LV e S[E J0RT 26 997
FATRT qTAAE TI9T 9= DDU § Ax aohar 8 ) |

LAY T5 UX fooq AT Fara? § Mascon key @RI ST GISITST 9% AT |

rEaY 36F q¥ fouq e aiver Ra= oy 391 qIsiier fit F3ie I 921 351 |

STEAT TEF T o AT ${eshe? F OHE FiT SUersedT giAtara ¢ |

ITEa¥ 3% 9% o VCB #eaiet f¥a= & VCB it &< |

It oo e 3 o forw greaw e 9 Rua EBV €5 &1 10 ¥%he FS 9% T@H¥ Run IIS{Te T
Eadl

Heet Geer & qTfeeT s i ¢ |

ATEET T I STAeere fRerse = 7 fom &1 =97 ¢ |

AT 9T ST FLA T TLHT —

FATRT I FM 9T Feeh @21 w< a9T TBC & ‘0’ 9%, Raw< &l ‘af®” 92 #7 |

EBV 22« &I FS IS4 U TG AT 197 F 1 6 |

BLDJ # VCB &9 &< |

YERITE ST 2= T FATAT TSI T FHIE IHT U2l AT FL |

qgiafara #v fr e A gr v g |

ATEeT Fara? H Mascon key &1 3 qrsiier § @Y |

T e = &7 T2 To0e| § f S0 | J1 DDU & 9reeTaH ¥ et &7 |

FET T MCB T sTzHIele TISHerd § ¥ AT AT 24 =5 7 o7fed S/eea Tgar g |

22.%d < FAT — Fd & U9 & Iqa< EBV FT 210

1.

I TR el | —

a. ATl % 22 AT FS TSI U TG AT O F 7 6L |
b. STTAYHE o S &l [eAIsT Trsiierd 9% FY |

c. EBV #ie ffe@es ffa= i TRL 92 #X |

T el H -

a. (el oF 221 I Run TISTA 9 TR AT 199 F A1 6 |
b. TTAFS A% &S Al “HAATS” TSI T F |

EBV #Te faerae = &7 LEAD 9 X | 3T STIAE o g2 &l (Lot o7 9% &7 |
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EBV WiT e fRa= it Distiaq -

LEAD — &/37d & &

TRAIL- &1 Fd #

HLPR — 3T Are/ufaea H/ie § STa AT Hoh{Ahior o ~IHER ol T2 gl 3T TFT % forw 2r |
TEST- =8 TSI FT TR 24 %7 BP &% ¥ Fid & fou a7 Srar 2 |

e — 7tz EBV = Y TSt rorq MY a1 Iedt sk o1 ST |

23. 3T IEAA T TR —

1.

© ©® N o o b~ w0 DN

EBV 9% A-Q £ &I FS 9T Tk AAT{aT O & A1 ¥ a7 7Ie fFa= 7 oo 9¥ ¥ | SA-9 Rt ¢
TIT ST o= (Rae ) &1 3w &< |

BLDJ &&= & VCB &9+ Y |

GERITH T TEa= T AT TSI T T TSUTE FT FHeT G 1d w7 |

ZRTer Ra=r &t Fgraar & qUfesT o e |

ATEeT Fara? H Mascon key & S qIS(ier # @Y |

10 e F AT FT Faaq o |

AL 4 % AT Hera? § Mascon key TR S| TISae § AT |

GTRITH ZRTA TEa= 7 IT TSI 9 T 2T HT 35T AT FY |
AT $fe%e? & OHE deest &7 2T g2 &7 |

10. BLDJ % 3T VCB IS &7 |
1. 9= o Fefist 39 % forg EBV 8=« T 10 ¥she FS 9isfier 9¥ T@® Run 9% #¥ | A1 fa= 1

“fe” 9T FY

12. ATEeT Fara? U2 Rae & Q9T &7 F3T FY ST qIT o &7 AT g7 giatad w2 |
24, TR HT 3T A HT TG —

N o gk~ oD =

AT w2 & At FM &% 2 @1 ar | VCB @ret, 92l FaATT a7 gesT3q 7 |

FET TFeT § EBV a9 TRL TX &¢I

TIAT AFA H AT ok g=o1 FS TrsierT § Attt foe 7 o g 9mfav |

% 99T ¥ DER s a1 999 | cut-in Trsiiee & ey |

T T § o Fealof ITer 9¢ SIFA ik T FATST qISTrerT T8 |

T AFIT § o Fea o7 OFer 9% FP i il FIsT TISTrerT a< 7 |

% ITST T ATELI MY STIAEEH H SIS AT TIAT 3T THLAHT oF TTATHIT o o0 999 & &7 §
F FAT 2 |

TfT arfEeT sk Reisr 927 21 W27 € a7 Wi iy Hia arieT e e e
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25.5HSH! 3 A F1 F1 a8 -

1. EBV 9% SEHIE od & aAtel 3% geo & EMER WiSiied 9% o 31T |

2. 7T FIE THTSIET o T qT TS TheTT T HTT LFHTS FL |
a. Tiked 3T TAUTFT FaeH § EB 9T F T ATHTT gTed § gMAT Aiera w7 |
b. UfFed i AU TFT H HETAF ATAF o g2l (RS) &l e F:7 |
C. VY TAUTHET hd § Ml ah g2t THLSHT qIo 1o | g a7 FS Trsferd 9% 1 7 |

3. TF A VCB FAMN &7 [T Ie8  ATS aAfel 9 g2 g1 EB @R[ 217 U< ¢ | a1 VCB ¥ f&ae oo &
FT ArEFeTHAT A5l ¢ |
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T G SATAT AT AT T aF AT s o T FAT Tl g |
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EBV %or & wrer # Y9t oF e F3 %1 adiT -
e o e Y EBV %t gidt g 39 99 & EB &7 fXefist 981 ¢ @l |
1. dgear EBV ¥ sffer % g &l FS qIS{I9M 9T ol F¥ |
2. geat EBV # #ie ffa= % LEAD 9% Hoiae &{ |
3. EBV 9¥ ‘Safety Panelty Keep in FS “SEH9I9 & TR 3lial % g &l FS TISerd 9% o S0 |

4. 10 75 % forw 32 ¥ 3fiv EBV 9% “Ok to Run” 209 A  aTg BP ATSt ¥ o foIw il o g
I Run % & 910 |

26. AT F vFeS s R w31 F1 Tl -
St Fegier, =i 7 it grese a8t 9ie § ultea wgar 8 | AR #eare uidea g & forg orehr &t iy
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el s &l [NHE HTT o [oIT el o 82 &l 10 Tehe o ol FS Tisiier 9% ¥ ¥ EBV 9% “Ok to Run”
T A o T Ml 9 22Tl Run 9¢ o AT |

Tohd — 9 T TATH Uleed graT g af ai¥ aoidT g AT e hed 99 qX SSrhe grar g |
27 . 9% 9 s I STANT FIA HT GLHT —
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29. 1T T BP o1 3% F:A 7 9T —
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BP i ¥ e | Tgol AT < il ATl § THISHT o UeATES dl Agi & |
TAUTET e § AT qF Z= H FS TSI 9T AT Y |
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34. TCMS (DDU)

TCMS Overview
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Traction Control and Monitoring System (TCMS)
Screen layout — DDU i 10.4 9 it Fo< Thiv g Sras 32 haer key aft § 1
-1 — BhiF % T SHUL A BFM key (CtrF1 a7 Ctr50 ) (T 8 1 orereh gTT situemer txnfier 9
HTeE il TR et 2 |
SH-2 — ST T HFeT key (F1- F6) @MY € S ATeq® & Bhi daaah e6 o UTeRT Tl i SITahT
GRS
-3 - T2 3% e At key (Esc,Up,Down,Right,Left,Return) @+ft 2 |
SH-4 — F1= #T 37 = RF key 2 7T g e T =R Uy &t St € |

Global Function key

T
. 80U HOOBCO Sr—n—
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)

Function Global Navigation

key
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CJ
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CJ
1)

mlEyalalaialaayals

Numerical key

1. TS HEIE key — T2 key ST % U gt g FOHE Hiee 9¢ Her Ig= 9Fd g o0 -1 F T=A9T e
g 9 ctrl F1 & ctrl FO & Wit frar STar 8 | S /3% key U ATIHTH % STged USSIee il AT

qFAT & T &7 YT H TIET AT Fhedt 3 |
a. Tl key forEh g AN 9 SHE TR § ARRT ITH F3d § THH ST A/ key T ATz 24
FeeiT key BraT & |

b. TH Key T LP X ATHI & Ted FT AMHRT  Hedd & oIy ST GgradT AU T IqT ¥ Fhdl
THH 3T key BIAT & TSTEe GIRT ST STa®T A8l A5l g & IaT FL TFd g F HeAd Sl 9 Ig9 ad g |

2. THEA AEA key — T key ThIF F IS 3T TRl § TH SA-3 F TIILT Fd g S 9¢ ohelT =T
T ITH F & 1T 36 key &7 Y4 *<d g | ST Escape,page up,page Dn, Right,Left,Return key

AT gl
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3. HFeM key — 7g key A9 & a1 37T ST & T8 SH-2 | Tafha #2d 8 1 39 F1 - F4 ¥ w=fda fwa g |
= key T TIRT fAfos S| a2 S % fore frar Sar 2 |
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FAT T
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T T
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T Hig srtraefier o ramefier =7 7 2 |
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Initialization TR — 3 FT ITEX T FIA & d18 FH FA FLA i |

DDU AT Shid a9 a5 (@@ Sa T 0 &9 & % 7 &f 917 |

CCR ¥ W37 39 T ThiF T FATIH &1 waiting for MPU  3IusTT |
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2. o ey #it fRuafa
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5. T AT aEIE
6

7

8

9
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. Y Freest 7 =T fi Rafa
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. ToATaEH o i et
. TFH & qradr 67 Rafa
10. % ® o197 AC #it Farfa
11. FAUT ATeE A ZI IT Hehel
12. ST AT 31T AATH
13. zTarsr i Rafa
14. OHE ¥ FTees T e &l ATAT
15. TE/BE &1 |19

|0S BfiT 9% Ug=HT -

1. DDU &fi¥ % IUT a9 10 & FY 3SHIT FT 2F H7 |

2. T AT 8 A1 el S 9% o o for a1fges avw 9 e C T e
Hedq Bhiq 9X 9gaT -

1. DDU &fi9 9% 39T a9 910 & = M HT 27 < |

2. s aEE =i veffa gar g |

3. 9mEEs T |
ATEE Efehex -
T U AT Sieehes U2 99 STt ITa el § —
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e foT Ao Fed T
Frs T e AoFe T FA U
AT ZTS(ET 0e

TieaT AIE

77 effdwr wre

10. FEweTIT A1

1. AT AT &

12. AT aTEaT

© ©® N o g &
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Train Control and monitoring System - Screen List

Access Key

No Access Key. Automatically displayed at the start-

Initialization Screen

Main driving screen

Drive-mode Screen

Brake Settings Screen

TCU Status Screen

HVS Status Screen

ACE Status Screen

Train Status Screen

Flasher/Headlight Light Status Screen

Low voltage cubicle screen

Maintenance Screens

4|

To list all the incorrect operational state activated

No Access Key. Error message is displayed
automatically

Error message in case of loss of communication with MPU

No Access Key - Screens appears as shown in
Figure

Alstom logo at DDU start-up while MPU 15 initializing
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Initial Screen — Screen when Control electronics is ON and TCMS is ready. We can activate any of the

driver cab.

-.-
® e LB AR FFE

NO ACTIVE CABIN

! I T T
B e le
- s @ [ @

5lalalalalalalalala

[T
| o Il
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Train Id- Pilot Id- Driving Mode 28-07-2020

B 15
4 0% = =2

Traction/Brake effort
. Realized Requested
2

100%

1
PANTO] |
[

Inactive Cab Status : L
100%

BC(kgiem?) %
1P<L /cm?) 03 nnua

ITITITITITW @

Home Screen — =H fefa # fareft WY e & Maskon key TT&< e Ulaed it STt & |
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Train Id- Pilot Id- Driving Mode

ey W

Traction/Brake effort Speed

Realized Redlested
100%
(FATT) (-7 001
1

Inactive Cab Status
BC (kg/em?)
MP (ka/cm?) v]I’TLIal MCT

[J-@]--“E

Speed Freeze Indication — St&r Tfte WSt T &I 99 fora7 S1aT § | 72 sifaw 30 e &7 STeT o4 3eT &1
FLAATE |
e — =fie IS T T T TANT Had geeAT & o 6T Jrar & |
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o A

[]
i
]
[y
E

3 ID — 39 ID 9 % forw 8 character FT YT &A1 2 | &l o #2019 @Al AT @127 § | U #34 % a1
Enter Fe9 Zam™T 2 |
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P IIGDDIID 7S
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[ "o L) [l il gl 222

Pilot ID — &+t 10 ¥ WA g 3R ID § FieH @etl Tgd g af %< 12 000 a1 54 — 000MGS 1458
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DIDDDDIDI

Hauling Load — hauling /1= & forw a1+t siters @ 9¥ | S 05600.5 U4 Enter a9 &1 gaT |
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No. of Wagons — 7gf 9% Fe 339 T "t 9¥ | ¥ 060 WY % TATT Enter T YT < |
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DRIVING MODE

g Normal Mode
Q © constant Speed Mode

e @ Te] ]

Driving Mode — ST @1 (2) &1 aa™ 9% 9% Sfi9 oy 8 | T0® 97 3o o g | 36 grer ey ofF
IS § ATST T HATAT (FIT SATAT 8 | ST AT T ZACSATSS F2d g | a1 a1 Riee amder qre ffoees warg |
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g © Constant Speed Mode

—

aF
Inching Mode

DE]EIEIEII-IIEI

Constant speed mode — =8 H1T | U=z FHI %I HoidFe AT JTaT ¢ | ==aw Ttd 30 Kmph 2 1
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o-lr:a_i Bl [~ 3

Train I0-RLWY1345 | Pilot 1a-RLWY236890 l Driving Mode 29-05-2019

[VANES (A~ i

DRIVING MODE

g Normal Mode ON

- —

g o Constant Speed Mode ON

aF
ﬁ Inching Mode ON

(4]
=]
(V]

: g Yard Shunting Mode Ericr

Inch mode

Constant Speed Mode
Push Button

@ B

T

Train id- i 01-01-1970 00:200:00

Traction/Brake effor
| Realized Effart 1 15.0%
' | IR | Ll

oo JHMMACo ] <ot

v 25694 1 kn{ 2u

LIy (| ) S
| ooev | coxv | 12004 | | AFI

- fi
Imactive Cab Stalus Im _[51:- “
. | BC{kgfom®) | 00 x

Wirtual MCT

T C——— F00kMN 529%kM

@

Inching mode — = HI & ¥ 0.5 — 1.5 kmph T ¥ ¥ T 2 |




EIEID.IDDEIE]EI

Train I-RLWY1345 | Pilot id-RLWY236890 Driving Mode 29-05-2019 08:12.30

Speed limit 15.0 kmph

Constant Speed Mode
Push Button

O[T =\ e[e] ]
OOO0000080

Yard shunting mode - =& Hig # srfersay fd 15 Kmph T2t 8 =7 i 1 Y20 offér & & forw e srar
gl
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Train id Pilot id 01-01-1970 00:00:00

BOG3 BOG4

©)

(®)

Not Availabde

Auto Brake P on| Runming
Direct Brake [ Re t-,r..r
Emergency Brake| Not Apphed

Backup Brake | Mot Apphed

Brakes Status — T8 To T ~qH<a key & I AT gardl ¢ | o+ &fa= o= fF Rafag s Fw aswva g |
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Train Id-

Maximum Effort
Availahle
CEN TCU21 TCuz22

B

t

Traction Status — 7 4 To T =THHA key g | =07 TCU UF HIe il FoTd = FT Tad § Ta ED o =& 7T
GETEAN
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BOG 1 BOG 2
0.0 L 00 | 00 | 00 ‘ 00 - 00 |
BiSeS) 00 00 00 00 00 00 00

00 | 00| 00| 00| 00|00 |00
00°C 00°C oo°C

Dogyoogouaed

Traction Status- H1e/E 1% %I faaa Fieeh Axle, HIeX Ta E 57TF FT T 9% w7 Ghd g | .

74



Train Id- Pilot Id- Driving Mode 28-07-2020 22:00:30

4/

Section 1 Section

g @ HV Status
. . HF Fuse Bypass Panto Control

:_ @ @ :__ otal energy consumed 200378.4 KWh
otal energy regenerated 5140.2 KWh

AQle] |
High Voltage status — 7§ 5 7o &t HRFA key g | THH 4, VCB , AN HUAT TF AT ATSTET &

TIEH =% Fd g 91T g1 A7 consumed energy UH regenerate energy &l HT F1e #¥d ¢ |
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Train ld- Pilot Id- In-semnice mode 05-08-2020

PANTOGRAPH CONTROL

SELECT PANTOGRAPH

FPanto Control

VCB CONTROL HVS diagram

High Voltage status — =& ¥2ad & Tay Fralel UT SATHT GaT Fotee, G2T I / &A1C U VCB Fegrer o ST
qFAT g |
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21 [A F @]
7 N | |

eeo
P>eC

AUXILIARIES STATUS

]
il
&
(]

DRECEEERGE
m|alalalalaala]a]a

Auxiliary Status- 7g 6 o FI ~HNFT key & | THH ARTALN Feded, qeT AT U T2y FT TeH 9% F¥
GET S
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Charger

Auxiliary Status Page -

78



% Healthy
unit
' Faulty
% unit

Wiper
il running
F \
Wiper Off
Train Id-1230R5Y7 | Pilotid-FRTGHT7818 B1-014870 | 06:00:00

| Section 2

HYACWiper
Sanding

Flaps

HVAC System

Wiper Status

H ®

Status Page — a2 7 To &l =qHI®A key 2 | TH gRT HVAC , ST wITH U dedsh &1 &eq o (AT Sral
gl
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0i-04-1472 (00000

1
Secion ? |

Status Page -
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N

on
FLASHER LIGHT COMMAND

T HEl o

HEAD LIGHT COMMAND

SLLsToM
| @
il

) [ e A e

Lights Status — gt & v it fAf9sr T Y ATSe ST FAM ATEE U T AT FT T2 U Fealol (6T
STTAT & T8 8 To il HIEHA key & | T “AF” TS & |
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Trai
M,
4\.

FLASHER LIGHT COMMAND

ATSE T — A T
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Comp. relay C E. Comp. CE’.. . Comp. CE . Comp. rel:

Dryer CB. Diryer Fault_{r -"} (I h]lDry'er Fault . Dryer CB
L L ’

Fun Time: 182 Hrs 46 mins

Compressor Status — g 9 7o ¥ =AY key g | Tgf & FIAT, TIT IMAT AT FT T2d = 77 JTaT1 2 |
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TCU11 TCU21
TELL2 TCU22

CB Status — a2 10 To & {faw =Heaa key g | 8% 1T LVC, HVC T# E 5ATH & dfehe s il (oofq ua
TIEH = Y A g
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a

FilotId-

Train Id-

Section 1

CB weH
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Status Area —

Drive Mode Maintenance  Fire and Information
Mode Smoke Alarm  state

Information

Direction =)
Information

Door Fault alarm

10S is present Blink till  Emergency Brake
it is acknowledged by Alarm
the Driver

86

Sanding
Information



Emg Push Button Pressed O (O Emg Push Button Pressed
Emg Brk Applied by Asst. Driver O (O Emg Brk Applied by Asst. Driver

O Penalty Brake Applied
(O Auto Brake Handle in Emg Position

O Emg Applied by BCU

Emergency Brake-
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Fire and Smoke Status

[ofo” of Frel]

| [ 57
B B

@ No Smoke Detected B No Fire Detected

Smoke Detected Fire Detected

Fire status — 39 ST % ETXT WIAT ¥eeH il AT [HedT ¢ |

88



EIES[Eclkal=3

I T2H : TH U & gIr a9t S AT Ieaprt [Herdt 2 |



Please Close the Doors

.
\

|j'.liil-il¢1‘| | Eochion 2 |

m=  [oof Closed |

—  Door Opened |

TR &
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35. 2w A9 (Troubleshooting) :

HHIE Flec

FEREIE

1. qfd® s Refisr At ar wer g |

o TAUMFA e | AT s g &l FS TS IT AT T,
STAYHS A gl &l (LA 9¥ H ¥ EBV HIT Hodex Fa=
T & T |

o TUfded Fd # EBV Heidex HIT fFa= &l offe ww &< |

o THF T TTHAT oo ATATS Y |

o Tl 5% 8= A Run T¥ FX ¥ STALHE o g I Ao
T FL |

o [T ¥ FT BP J2¥ 5.0 Kg/cm? g3 a7 5! |

o ITZ BP ATST A%l g3T g al 9 [Hiciey Y9 &l Tediegfeq
valve & fi=fis #¢ |

o REI=E valve IT AT FT ITART Fxh BC RS &7 If
e oft fefrsr 7l graT ar 2ee uizz 20 TP o 16 TP & Refisr
Y AT =¥ A | DBP Ye¥ 1 Fis & g1y Rl a7 |

2. EUEREERTCIE R FARIREA R

TlFea qFA | ATl o T TTALFE oA AATS, T |
gEAfag FL AT BC I I & fem w1 2 |

IEE ATE 1T 5% T 2T qFere § BCM e 92 &1
qrAMEe ared 7 RS 77 |

ST TREATST 1 2raT av (S el § SThe Aeq3TeAT e
et v |

Tfe sra T Rt 7T Srar a7 TousATST A Fi FL |

3. EB T 9 34T &l ¥g AT ¢ |

FTA SEF 9T 1 EB 9T T &l ATHT &< | FHATHT FE il
1 e § EB eq R 2 1

gfy Rafa g 7 21 a1 BCM &9t & PERCOS &7 sifav=
T F 9% AT AIZ(PTDC) H AT F& i THoRaT gATET F¥ |

4. BP Jor¥ gt v |

EBV g2, EB 99T 92+ T ALP #Tee oS« His fefier
TISITer T2 g ATRT |
AU i § AT oA 22 I FS TS T 1% FY
STV J gl &l Aol 92 F¥ 3% EBV I For#e? Fa=
2T I |

o TUfFed Fg H EBV e AT o= i e W #¥ |
MR 3757 9% 212 #T 8.0 Kg/em? 78 g <% |
EBV et ¥ ST ¥ 3R SHH 214 J9¥ ‘000" Kg/cm?
g1 ar BP @72 H o 1ehot ol S &< |
FIAT qFE H EBV g5 & o 1ohot ohl ST Y |
giatara 3 i Ta7 TFerer § ALP Ui Fiish 7 oo T
ikl
FATRT % BP TS Tl %l 98 %Y AT ATl 5 geo AT BP
=TS Y |
BP s & ofTehot ol T4 ¥ 3T FATET F2 AT AT qFer
HAmag gl
821 32 aTed T ofiehol i = F¢ I T AT TFTAT TFAT F
BCM 9% SIFA SITdahTeld Fidh &l a& H7 |
21T BCM & st T ST 2 |
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o ITX Fleh T dg FLA A ATohol a4 T JTdT g ar EBV fRewet 4
AT AvaeT o ATATE BP =TS < |

o I T ATH FAMRT 9 BP & ¥ & & |

o BPFF T & a8 AT ABP ST W@Ig AT oA |
ST 1 ST &7 |

5 EBV #ie faed= o T Fa ¥ 7fT EBV Hie Raw e ww 7gi g A1 27 1X
el
o TN Fa H EBV HIE Fa= &7 e 9% g7 qAfsd w¢ |
e TAY BCM 9% Ra= ¥ 3T BP AT %Y
o IR AT <t Free wEW fR@TE a1 § 7 EBV &7 seHle
FLF IF AT FF FHT TN 2 |

6. Far Tl 35 w2 | giAfara w3 it ZSEC 41 Ffaq § HV Rasaae Rafa # a2 g |
qiaterd L ft T LV 9 s CB fer agi 2 |
qEATET w2 & T qFT H 2T Fae sarase fufa § 98t
Z

7. BCM Wferaw BCM aa&e« it ATHTT THHAT T 9T F2d g0 g9¢ BCM 7%
= v |

8. VCD %ferax Fee Il &9 | FEATHAT F a1 CCR & &R{t VCD s ffa=
AT F

9. VCB a1/ oo+ ®ieraw VCB e« a7 &g ¥ & forg DDU &7 T3 #< |

10. | A o fe-1/2 wiemw Faulty T & SHISHT ik HT ATTHIAE H7 |

11, | S0 8 AT T FA T FHLAT DDU & g% @TSe doTfera e it hiforer ®¢ 7fe fhe off 7 S av
HELPLINE/TLC =T gf~a < |

12. |FafAftrmadigr e WTEE AL &l g2 FY 3T key farer | LVC # CB-74Q01
T we|

13, | TR ATeE F1T Aol T @l § o I FHY [ FAUT Fegiel I T X BT ¢ 37 et

“HA” TS 9T g

o ITEAY SEF U TRUT Fl9¥ AT T Te I TaTd 31T FAT
AT T AT FHIAT AT A | 77347 DDU | “aAf " |

o I3 ¥ T 7 Stof @T HELPLINE /TLC % g=rd &< |

14.

TBC (21eet) 1 981 Far

o oTed HI g T H |

o STAYHIN Horaey Fa= &t o Rufa § v e
AEFLTFATTAT F/R F ST AT SFM T |

o I e off THF 7 3 T CCR &7t & fRorq TBC arsume
o= &t arsa= |

e TE/BE % forw DDU 9% a5 AT¥eX Hg AT HT TN FY |

15.

TCU smsarerer

o VCB @l dTed ‘0’ 9T 7 |
e DDU T page 4 99 F¥ HIT Shid 92 JATT AT

() [

o TTATAYT FT 29 F¥ TCU F = FT ATHIT =797 F7 |
ISO &7 2= ¥ | TCU F 1= =T amgeri= o siraehr
ATTHIAE HTAT g SATHIT @ ATHIIE o3 70 TCU T
At w2 |

e VCBdTFTI

92




16.

g HFF % 915 VCB a7 gl ar
®TE

ATEA §2%27/DDU & OHE &7 24T 29 | 72 OHE & a7
AT T ‘0’ 9T BT < |

DDU & §21 &7 331 241 39 fe G2t A= g a1 I 7096 |
21 317 |

ATeA $f2%ev/DDU # OHE # #ahd & forT 32 ¥ 3w
VCB &g %Y |

o1 AT VCB &% 7 31 al dar Hetde? fa= & o< er &ir
FIAT FL

VCB @g %Y |

17.

T A T 2T T/ R

gay 2ttt e 1 arrasTe Rafa & @ |
Tfe oot ofF g1 = 7T g7 T'T 2 v 92 srgEreres cut
out FF FT cut out TSI T F¥ |

18.

LVC/E-Block /HVC # CB &=
hTAT

110 V CB & forw — us ax CB fae #:¥ afe fhe foo #¢
T TLC =7 Ff=ra < |

415V gT< dreest CB — VCB @, H2r «1= #¥ , CB
e |

19. | Fa Ufdede 7 AT LVC ¥ fea@ CB 74Q01 #it Sift= #¥ 7fe few g a1 REe
ol
HTET FHET T Mascon key & T AT A9 ITX ATH/3AT
el
Tfe e off Fherar 7 foer a1 Fegrer &9 7 W g g
7 |

20. | MR 39T 721 s=aT FIGL FT FA9T 3 |
AT IAATed & Aol =9 Y 1T oATohsl g a7 S Fi 9a
ol
FEAT T § MR T3 39 &l %7 qgr aistierd | g1 a9 |
T FFere § BCM ® =it 39 &t A11/1, A11/2, A11/3
T = Y
MASU ¥ wftehet it STT= F¥ AT ofehst & af MR
ATSHTALT FiF &l Fle |
MR,DBP,FP % TTt &k & ofTehot ¥ 1= &< |
TS T S AVehol il A < |

21. |zuwEtgw A agigr @ e EB &1+ &g EB fi@e w81 g1 we1 2 a7 ufdea BCM
CB & fe7 #¥sh BCM T & |
7fe sra AT fre 7 grar a1 PERCOS &1 YIRT F%a o
T s T TANT F< |

22 | BIF srEHIeH GO i T FTF F T FA % o7 ALP F 919 a1t
TATSIT A1 key & @ |
AT ATTHIALT Flh il FH1< |

23. | B Hfew 7R gTE 2 g 1 T FT T E AT AT e A
IYANT |

24. | ETIT FATH T FAMTET FE71T I T fReaFe &1 ATl =7 A9T% F2h T o0 |
T THAAT A ! HAAT AT goddAT=T &l God &L |

25 | @TeA ST wiore DDU T YT & AT AILE T |

26. | ¥e ferwr wfermw DDU =T YT &< AT AT T |
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27.

AT AT FTH AT FLAT

LVC & «97 CB 91Q01 &1 = ¥ It few g a1 Raz ¢ |
A ATe2 & g Rty & g7 3% ¢ |
AT AT (7= T &7 AT d1 T AT 7 |

28.

FT AT AT TIE AT HA A5l
AT

LVC & &197 CB 23Q04 &1 = ¥ Ife few g a1 Raz ¢ |
i AT A= /ALP G2 A1Ee/LP SefET amse 3-4 9%
AT F:1 |

20.

I AT = F1F A5l HLam

STAAS 5 g I T | 9 3 T TIRT 7 |

30.

o =1 AT ATee F1F To! HLAT

LVC & &1 CB 23Q04 &7 o %Y I3 feq g a7 REe #¥ |
CCR & & HefTA/ATTer ATSe foa= &1 At qrsiterd # gev
At w2 |

Tfe o= siRuee™ 2t g a1 fa= &1 2-3 9% AiIe Feh
3 |

31.

CB63Q01 3% #¥ 7fg fea & a1 RE= #v |
BCM &5t § o131 &S hifeh T AT Trotierd § ZHT = 7 |

32.

Tohds e famerar

LVC ¥ &1 CB 23Q05 T 9% ¥ (= feq & a7 U& a1
e |
Tf 5T & foa g1 S a1 DDU T Y907 &1 |

33.

TSI Her

TRl T — ITEAX TTF T o1 ATTEICAIT i AT T
37 =8 e FY |

AT SfTIvE FY |

Hrex el BT AT - AvgaretT Afaee #:1 |

5o TaTerdT — TS & sTEHIee FYL YR 7 F1 |

34.

qreeT Hier I

TBC ar=qT® Fa= &l areame &< |
et AL % forw DDU ¥ =31l TBC T TR #7 |

35.

MASCON key # farerar

FATRT Fae AL HFAT T FATIT ST Tl § T(X T9F Tl
2 a1 PRT % g&aqerT i smaegehar g |

36.

TTIHFI gore? g hiera<

FATRT ha AL HFAT T FATIT ST T T § T2 T9T Tl
2 a1 PRT % g&aqerT i smaedehar g |

37.

DDU %ferae

LVC & &7 CB 72Q21 & = i I(e fea g a1 fEe w0 |
7fT gwa 921 & a7 PRT % g&aderd i smaeaehar g |

38.

IR RES

LVC & &7 CB 23Q03 #T 3 #¥ e feu g a1 fEe w¢ |
7fe gwa 921 & a1 PRT % g&aderd i smaeaehar 2 |

39.

Fa I fARerar

LVC ® &3 CB 74Q04 T =& F¥ < fe7 g ar Rae ¢ |
Tfe §9F 981 & af PRT & g&deld #l saeqshdl &

40.

BP g1 a=aT N 98 aTed ®ieraw

EB i@ 219 % a1g oft LP sisThe & oRTTaTe oftehel 9T &
ar

BCM ® =1 SIFA T sgdTeie < LP 39 F#1 6T
TEATT HY TGl AT &

gfs At AT IR F Z v

% O & aTe fRurq BP smgEeter Fitw N-95 &7 T2
F7eh BP smgdee 7 |

AET FeFe q¥ FRuq T U Fiw B-82 FT T3
FXh BP argHeie w1 | 9gof e o o i &
BCM # R Z01/1 , Z01/2 %7 smeHIeie #¢ | §ar
fBretaar R 1 Both Tisfieae 9% W |

=T Fa T BP 9790 FX 3% 50% TG F AT 137 % 30
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T AT AT TH |

T ag=T=T AT FFeE A Fa g 97 BCM #t DDU
kol

9 BP @79 & G ATed &l SMSHIAE e &1 Fls qra+
e

FATRT TEFY % (o0 Feg Il &7 F T8 7 |

41,

f¥a=/q9r == (DD/CCR) &
farperar

§ar zfwrer e — 921 % forw DDU &7 9977 %< |
VCB 9=/t f#a= - DDU =T Y207 &Y |
Fiede ¥fg PB - DDU &7 Y30 #< |

VCD PB — CCR & =31 VCD &= &1 srsam™ &< |

HTAT TATH e PB — CCR # &% %A e arsamg
o= T AT FX | AT wE F forw fRStrhfer Sti=r 4 |
TACSHT PB- &% 319 o% &7 SUANT ¥ PRT % ged&q i
AEFTFAT |

itz Wit PB- PRT & geaard it saeendr |
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36. 8IS ATE —

Axle weight 22.5 T/Axle , Normal Mode (08 motors working), Dry Track

a. 0°curve
Speed Level Slope Slope Slope Slope Slope Slope Slope
KMPH Track 1/500 1/200 1/150 1/100 1/75 1/50 1/40
START | 7600 7318 6471 6000 4651 3764 2704 2221
30 6000 6000 6000 6000 4651 3764 2704 2221
60 6000 6000 6000 6000 4312 3348 2288 1835
b. 1°curve
Speed Level Slope Slope Slope Slope Slope Slope Slope
KMPH Track 1/500 1/200 1/150 1/100 1/75 1/50 1/40
START 7600 7318 6471 5844 4524 3679 2659 2189
30 6000 6000 6000 5844 4524 3679 2659 2189
60 6000 6000 6000 5734 4169 3259 2245 1805
c. 2°curve
Speed Level Slope Slope Slope Slope Slope Slope Slope
KMPH Track 1/500 1/200 1/150 1/100 1/75 1/50 1/40
START | 7600 7318 6471 5648 4404 3597 2614 2158
30 6000 6000 6000 5648 4404 3597 2614 2158
60 6000 6000 6000 5489 4035 3175 2203 1777
d. 3°curve
Speed Level Slope Slope Slope Slope Slope Slope Slope
KMPH Track 1/500 1/200 1/150 1/100 1/75 1/50 1/40
START | 7600 7318 6318 5464 4289 3519 2571 2128
30 6000 6000 6000 5464 4289 3519 2571 2128
60 6000 6000 6000 5264 3910 3095 2162 1749
e. 4°curve
Speed Level Slope Slope Slope Slope Slope Slope Slope
KMPH Track 1/500 1/200 1/150 1/100 1/75 1/50 1/40
START | 7600 7318 6090 5291 4180 3444 2530 2098
30 6000 6000 6000 5291 4180 3444 2530 2098
60 6000 6000 6000 5056 3791 3018 2122 1723
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f.

5 °curve

Speed Level Slope Slope Slope Slope Slope Slope Slope
KMPH Track 1/500 1/200 1/150 1/100 1/75 1/50 1/40
START | 7600 7318 5878 5129 4077 3372 2489 2070
30 6000 6000 5878 5129 4077 3372 2489 2070
60 6000 6000 5777 4863 3679 2945 2084 1697
Axle weight 22.5 T/Axle , Normal Mode (08 motors working), Wet Track
a. 0°curve
Speed Level Slope Slope Slope Slope Slope Slope Slope
KMPH Track 1/500 1/200 1/150 1/100 1/75 1/50 1/40
START | 7600 6468 4436 3766 2878 2316 1646 1340
30 6000 6000 4436 3766 2878 2316 1646 1340
60 6000 6000 4436 3766 2878 2316 1646 1340
b. 1°curve
Speed Level Slope Slope Slope Slope Slope Slope Slope
KMPH Track 1/500 1/200 1/150 1/100 1/75 1/50 1/40
START | 7109 6099 4255 3633 2798 2263 1617 1319
30 6000 6000 4255 3633 2798 2263 1617 1319
60 6000 6000 4255 3633 2798 2263 1617 1319
c. 2°curve
Speed Level Slope Slope Slope Slope Slope Slope Slope
KMPH Track 1/500 1/200 1/150 1/100 1/75 1/50 1/40
START | 6669 5769 4088 3509 2721 2211 1589 1300
30 6000 5769 4088 3509 2721 2211 1589 1300
60 6000 5769 4088 3509 2721 2211 1589 1300
d. 3°curve
Speed Level Slope Slope Slope Slope Slope Slope Slope
KMPH Track 1/500 1/200 1/150 1/100 1/75 1/50 1/40
START | 6278 5473 3933 3393 2649 2162 1562 1281
30 6000 5473 3933 3393 2649 2162 1562 1281
60 6000 5473 3933 3393 2649 2162 1562 1281
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e. 4 °curve

Speed Level Slope Slope Slope Slope Slope Slope Slope
KMPH Track 1/500 1/200 1/150 1/100 1/75 1/50 1/40
START | 5930 5204 3789 3283 2580 2114 1535 1262
30 5930 5204 3789 3283 2580 2114 1535 1262
60 5930 5204 3789 3283 2580 2114 1535 1262
f. 5 °curve
Speed Level Slope Slope Slope Slope Slope Slope Slope
KMPH Track 1/500 1/200 1/150 1/100 1/75 1/50 1/40
START | 5617 4960 3655 3181 2514 2069 1510 1244
30 5617 4960 3655 3181 2514 2069 1510 1244
60 5617 4960 3655 3181 2514 2069 1510 1244
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