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TUTE! S3ilell B9 dAld UTHI U9 THT AT

LHB (fefer gIthaleT §2r) I8 Il R I8 H AT Solelel & AT AT ¢ |
SeTehT 3T 3HTeh Bl & WIY-HTY Ig Alel ATTIAT I ASSR Fiaer va e off
UGl Xl & | Toludsl $31eil <189 ATAT I JeffhuT foestad § |

1. TolUgsT $37Si T8Y sl THT ITeT

i. TAUTS! BT Slole Jehes Folrg S3Mi ol THY I - LS
i. TdTTd Ty @ IR TR 376 Al v I - LWSCN
iii. ToUTdr TSy SN Al THY TR FR - LwWscz

2. TATTE! $3elT <89 Tdr ATl

i.  USUOeT BT BEC FoTd S3iTei T I - LWFAC

ii. ToTCael s T feaX 3isl wHl I - LWACCW

iii. Tougsr geg oY feaR 31s v Ier - LWACCN

iv. TeUHsl T8Y $3Mle TardleRgfed THT TR &R - LWFCZAC
v. TolUgder 8T $37ei Tl IR &R - LWSCZAC

vi. TdUgsr B9 $37ei Yl R - LWCBAC

vii. TAUTET 8T 36 Slelkel & el dR - LWLRRM

ToUds! S31ell 8T Al TAT Il



1.1 3+8 3T STeReeT Ted

S5 3T T BTeH H I & gl ©R W &l 9a R, Tcdd gial
®R @A 500 KVA &THdT ar 31eg St e S 750 V, 3 Ph, 50 Hz, wdT
faege 3cdest XA §, o W & | 750 V, 3 Taf, TH HCAATS & HIST & ganT
Ud §ocl Sglhol ehwa:mm@mmﬁqgﬂr%l

TAUTET S3MSl €8T Ald THY T & 9/15 KVA &THdT ST &Y 13
ST Y & ST 750V, 3 Whel, THI, 4 arY, 50Hz &oells T 415V/190V, 3
thef , THI, 4 I, 50Hz Focs & gRAfdd AT & | 3o AT & Heelede &l
I For arsfer &1 =Ygl tarse Irat R H Widser 7T |ar g | 750V, 3 &,
4 IR T FAECH H1 ~YgT Fesacd ¥ A fordlr 3 T 9T 3 AL grar €

1.2 TATHET SIS €89 &l THT Il Sl HET faAvdT
SRR 9/15 KVA

750v Ud 415/190v  HCATS 8 3Hesy Eeldl Yefel

FlTdcc diccal i?mé‘s'o S TeR

3o S5 e &S UeTel ofise , el Td Heftd Tl & kel 8]
110v ST, 190/110v THT FeaTg AdSel Ao Hishe &

315 TI8Y TP

AT Ta FEAYOT TS e Rpfar
Al =& *R gfac

$rsT dfche AT AfATET &1 wrae=
e ¥ 3T gfFaca<



319 va fEreaifacsr Basa

qrex TS & AATeclleh JFY

IP 67 Shddl HIeehelT

UL-94V0 BRI Jersaar

BCT ©d EFT T YIadreT

1.3 ToITHsl $3iSl 8T Al TH A H G faegd 3Uehiolt &
faazoT

g Y9 # Brpiafacd va Fideer Basy, faafaar, 750,
415,190,110V Hells g TS, T#T Feglor, TIews f3arsq,
TATAN, JRA3N, Bt FowereT g el o= g1 78 dlew s
feem & ar T 9 31 @i B

Brhasiedr ug 39T Basy

Ig T 3% ois f3arsw g fSaehr &f@ar 750V, 63A g1 38 3 Ua
3 & NI glell § | 38 3YROT T HEI S SAYC ooll$ o aleil
PIST T IHERT FIAT ATA & 3T AT H F1Y W FAT 750V faegd
Acad N HY FET ¢

g5 diecst 750V Yder
SHA ¢ 1&2 & IS dlecol WSS & WSl Ud dlecded ABC Ed o |

ol atedst daTet
SHA THBIAT Aehosd 415/190 V & o dledsl W, 3= Fihe T
Td IRETEST gier § |

e AT T T ol



o U Taa FHara
ggl NET 1 & NET 2 ud OFF gur ¥#HIc 37UdTl olishel
qeelrs Ao gd Al Faa § |

o UFY &gleR U9 Uer s fearsa

i. ¥eies ded =X (RBC)
35T T Ffaehel S T IP 53 WICRIT Jord & H HT 8
110 V ST Hoells Ud |rY- A1 VRLA Sl & 9ol &iel 8
Fiedcee dlecsl Scdl AoR o /T & | T§ Sdf IeR IGBT wa
DSP (f3fSieel fAveier AT ) Fogles, TI FHes ¢ ToTT A9c
415V, 3 %1, 50 Hz feRa & |

i. TEEER 9/15 KVA, 750V/415/190V AC
TE U1 Pol, TER-FER-ECR Teldes, 315 ST, T FHhes 3esT Foldl
TEPER § | I8 TeTaad T g3l & IP-67 WeaRA & ATY §¢ EdTl § Ud
SN SogoIdleT FoIrd H g1 e R SAfT 750V HTell$ I HeTehell 3JHR
415 / 190V AC & qRafdd &1 & | Ig & TR & &l ¢ -

LS & LWSCN- 9 KVA (TL @18 - 6.5 kVA / 415V + 2.5 kVA / 190V )
LWSCZ- 15 KVA (TL+3=¢r s -12.5 kVA / 415V + 2.5 kVA / 190V)

TSt T 9 KVA TEBET -
HT HRC fuse 3.3 kV, 20 Amps. - 3 nos.
LT HRC fuse 500 V, 16 Amps - 6 nos.

g T 15 KVA T®ER -
HT HRC fuse 3.3 kV, 32 Amps. - 3 nos.
LT HRC fuse 500 V, 32 Amps - 6 nos.

iv.  dled {eles o8 UAs Sl (VRLA) 110V/70AH



12V/70AH & 9 ATSIH 3est el Sl died # a1 # Fodge @A §
St ATl @l 110V Sl Joarg ¢ ¢ | St dr #& fadvdw e ¢ -

v &THAdT : 12 V, 70 Ah (at 27° C)

v Fece : PP-CP (Poly Propylene Co-Polymer) V2 grade / ABS
(Acrylonitrile Butadiene Styerene) FR V2 grade

v fBEmer I ;10 hr

v geSd FecealX W &l o6l §

v Sy IifSier e faffe : 20A (Ficade alees Afdar 122.0 +- 1.0V )

v. S WS e

ST FgST d1H (+ve TH -ve) 3esY A ATSCS ¢ fowdA delt wfdbhe &
frt &THdT & WIS & Yaue § |

+ve Wl - 40 Amp/ 660 V = 01 no.
-ve ol - 40 Amp/ 660 V = 02 nos.

vi. ZS hftadar 400A, 750V, 3 %al, 50Hz

Zeed SRIhel HUGR H FI Y} R F & T &I d& 750V, 3 F,
50Hz , 5 G UaR HCAATS &l o Sl § | IV ShueR & HE&T 3adq e ¢ -

v SFR Tl IHESl - 2 no
v SICeldT Hiche 3Tl - 2 no
v &ll$ss Hiche 3Tl - 2 no
v e JFddaer - 2no

vi. FIEX ST died

ToIUasl AT A a7 YR & BT SR dlerd Tgad ¢ |
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v WIS SIFA Sied Tl A188 - 2 no

v HIET SRl ST diche ATBE - 2 no

vii. Sgrel J¢ 31fdear sfFacaec
T Je 39T sfFataee Nea Fie I Tadd & ATETH T Fall oTgT el
e & orfer T faaRer atfdared & 8 | 30 HET 3add o & -

v e e AT siFaeaee g Teadoad Trd 938 3T Fhael -
1 dc

v 31fear SEeR 3ee 0.1 3gH g Al ddhe wus 33T
Fedl - 3 Te

viii. Hoh UISTHIT HAldlseller &g

HAlAlselieh 93T &7 S Al TH 3 IR I & 38T Taoldr arex &b
qﬁmamﬁgam%mwmmmé@mﬁaﬁrwﬁm 7 Rua
BT & T I S IR (VAT UAS 4 €l WX ) F gl 9T Hl 3Tate e &l
helol &l o9 Feells 110V S § | Toh 0T & TS 8l TR TE gEk 98T T
3icTATEFT RIFC 8 ST § | heloRk PR Bl T G & 957 1 Aol A5
A e fFar &1 d@&har & | 38 e 0.5 HP, 415V, 1.1A, 3 %aT T, 2800
RP, g5 8 #iex, fe¥arer 2520 LPH ¢ |

ix. 3T 15 e Faa daa
g YaTel 2mm HAg T CRCA ( @leg Ues Falol Teirers ) ¢fic &1 &«
¢ o foesT 39eor gy ¢ -

Jer aa (LI, LI, Fan, SPM 1&l1)
el Rag (Hrsy eer=)

e g ( AN ATfoET Aihe)
HRC W (AleTSer dTfoter Hidhe)
ELU 8 ¥ g det

AR N NN



Il H 400 mm , §UT 3T (BLDC) 9@l &7 9@yl & <if 1 110V
ST 9 IS § | I§ 9@ 90-140 V R Fvag W AT FT 31 dhd § |
q@l $I A A HIWT TBY , HH dold Ud BIC ST dT ¢ |

xi. oge iy

gfada Aol ta O e Al vl et & Riorer ogw fpfdors wa v
R H so ga o 9o gl § | @ & FL <o Tieara o waier fomar
T & UG IadATT H LED <189 Jse fhfeaa &1 waer fhar o wr & S
110V 3R RTeH W FRRA ¢ |

xii. Sl d$e Ifeie (ELU)

3t FEufd (gHear, fSiedee) 31Yar & oise fahel glel &1 aom &
IITIAT hr GIaem g ELU o1 ST fohar -1 § | S8H Selidolc el dor ¢ |
Yl Hd H 4 3Ee ( 3RA- 2, RSN -2) ELU 9o § | I§ orse LED sy
¢ U9 587 6 AH VRLA & o°ft § To@er dh317 6 ¢ § | 384 ar LED
Sealhe & , 3 W HI LED T SFolall sl & S gl T ofrel 7 &7 LED
P SToleAT ST & f3Tarer glet FI gATar § |

xiii. 8R4, ofdedl T o8¢ oS
JdAT H R4, ofded Ud A18e oise & LED dse T 9Aier fohar s
W e

xiv. o PIT Se5hAT dSe UF oo TH ReAde dc dse
Yok SIT Sesehelel dsc UTd Teoik 37 Rorder arc oge #
LED €189 o3¢ T YaTeT fohdT ST @7 § |

xv. T&aT Tl Aol
arse, el & TEaT Ud AN dlioldl Hiehe g ™ Tole Jeel
S aa f@erad [faw v dishe g ¢ -

LS - q@r-2, dse-1, 5 e arfeidr Hihe-1 Ucdeh Hhise gl 3R
LWSCN - 9@r-2, @ge-1, 5 e @nfoier dike-1 9 Ffae aar 3R
LWSCZ - 9@r-2, 5 R =nfoter dtae-1




Y% HidTgel Mioial Hishe & ol a7 500 MA &TAdT &1 T Tl
TgFT § |

xvi. IRIRET &l ol ThIA
UAfereer AT vd %t +ve gl - ol

oIS +ve Hgdl - drelr
theT -ve a@a - STl
3T T -ve é»—g?r - AT

xvii. LHB EOG #iel TH U &R #H gl AT Y=gl 3uentor -

v glc &g - 1
Power supply 230V +/- 10%, 50Hz +/- 3% Thermostat
Range 30°C to 110°, Temperature setting shall be at 95°C

v THITSRTET Ffere / sicel FHolX - 1
Power supply 230V +/- 10%, 50Hz +/- 3%, R134a charged
compressors, temperature level of 3°C to 5°C

v grex der - 1
Capacity of water boiler 25 liters (approx.), Power supply
230V AC +10% 50Hz +3%, Heating element 2 x 1500
Watt tube type emersion heating element, Thermostat
Range 40-110°C

v 3T HeR - 1
Max. Power 400 Watts, Operating voltage 230V +/- 10%,
50Hz +/- 3%, Thermostat range - Deep freezer- 18°C to -
25°C, Bottle cooler- 0 to + 10°C, Cooling compartment- 0
to +10°C

v RS FFICH 9T @+ - 1
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v T 5 -1

37eIRETOT TSP ( AleT THT AT )

RIsger D1 o few / @rerigew
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+ RIsge D2
- Rigge D3
- T RAiggar (SS-1), I0H
T RIgger (SS-2), POH

dse ug fhicar

Jfe + 3 A

YA + 15 e

18 ATE / 6 Lakh km it & ggel &'
36 #AE / 12 Lakh kms St & ggor &r

Activities

TI | M | HY | IOH | POH
(L) | (D2) | (D3) | (SS-1)| (SS-2)

a. | Check visually for any damages.

b. | Check function of lights, fans and emergency v v oYY v
lights and replace defective lights/fans if any.

c. | Check and clean lamp shades/ covers/ fan body - |V |V |V v

d. | Clean and blow internally fan housing. - |- |V |V v

e. | Check working of all light and fan switches. VIV vV Y v

f. | Check working of mobile charging sockets and - |- v |V v
switches.

g. | Replace broken reflectors, shades, defective -- - | vV |V v
invertors and holders

h. | All shortages are to be replenished. - | - | V|V v

et vg e S
Activities TI | M | HY| IOH | POH
(D1 | (D2 | (D3 | (SS-1) |(SS-2)
) ) )
a. Visually check battery box and v vV |V v v
suspension forany damage or
irregularity.
b. Check container and inter-block - |V |V v v
connections andclean, if necessary.
C. Check battery connections for tightness. | -- | -- |V v v
d. Clean battery connections and apply - | - |V v v
petroleumjelly or Vaseline.
e. Remove the batteries from battery boxes.| -- | -- | -- v v
f. Clean and repair battery boxes and - | - - v v
repaint with anticorrosive epoxy based

12




paint.

Check intactness/tightness  of
suspension arrangement of battery box.

Clean thoroughly corrosion/ sulphation
of connectors etc. and protect them
from further corrosion by applying
petroleum jelly or vase- line. Change
connectors and fasteners on condition
basis.

Record lug date to determine the life of

thebattery. (codal life)

Charge the battery fully till 3 constant
hourly readings of voltage indicates the
conditions of a fully charged cell.

Carry out the capacity test

- Charge the battery fully till 3
constant hourlyreadings of voltage
indicates the condition of a fully
charged cell.

- Discharge the battery at 10 hours
discharge rate. While discharging,
record the voltage.

- Record the capacity of the battery
during discharge. It should not be
less than 80% ofthe rated capacity.

In case while discharging, any of
the battery voltage falls below
specified limit within 08 hours
disconnect the battery from the
circuit for treatment with 01 or 02
cycles of slow charge & discharge
as per manufacturers maintenance
manual. (RDSO SMI no.
RDSO/PE/SMI/TL/0024- 2012
(Rev.2)

After 2 cycles of charge & discharge,
rechargethe battery fully.

St e

Activities

TI
(B1)

(B2)

HY
(B3)

IOH
(SS-1)

POH
(SS-2)

13




a. | Visually check battery charger box|v |v |V v v
suspension arrangement for any damage or

irregularity.

b. | Check the functions of battery charger - | -] - v v

c. | Check the male & female connector pin for | -- | - | -- v v
any overheating mark etc.

d. | Check intactness/tightness of suspension - -] - v v
arrangement of battery charger box.

e. | Open the cover of battery charger and clean | -- | -- | -- v v

with soft brush & vacuum cleaner.

f. | Check the loose connection and overheating | -- | -- | -- v v
marks and take corrective action.

g. | Take IR of live terminals to body. It should | -- | -- | -- v v
be more than as specified in Table- 1.

h. | Replace cover sealing gasket -- -- -- -- v

i. | Clean and check ducts for ventilationinbox | -- | - | Vv v v

9/15 KVA TG
Activities TI | M| HY | IOH | POH
(D1 | (D2 | (D3) | (SS-1)|(Ss-2)
) )
a. | Visually check transformer v v |V v v
suspensionarrangement for any
damage or irregularity.

b. | Open the cover and clean with - | - v v v
compressedair/ vacuum cleaner.

c. | Check loose connection, overheating - | Vv v v v
marks,fuses condition and take corrective
action.

d. | Take IR of live terminals to body. It - | - - 4 4
shouldbe more than as specified in Table-

2.1.

e. | Ensure proper clamping of cable conduits. - | - v v v
Check intactness/tightness of suspension - | - -- v v
arrangement.

g. | Check sealing gasket and replace - | - -- v v

ifrequired.

h. | Check grommets of all cable-entry holes - | - -- v v
and replace if required.

14



i. | Check / replace mounting bolts with grade | -- | -- -- -- v
of 10.9 ( high tensile).

J. Check/replace Anti Vibration - | - - - v
Mounting(AVM) pad.

fdega ool (3T FolaT HV Td 307 SIS defel )

Activities TI M | HY | IOH | POH

(D1) | (D2) | (D3) | (SS-1) | (SS-2)

a. | Visually check all under-slung panels| v |v |V v v
suspension arrangement for any damage or

irregularity.

b. | Visually check panel covers for proper| v | v | Vv v v
fitment along-with their securing

arrangement.

c. | Clean the panel with blower and vacuum - 4 4 4 v
cleaner and check for any loose connections.

d. | Check panel covers hinges and gasket for -- v v v v
proper condition.

e. | Check the availability of proper rating HRC | -- V| v v 4
fuses.

f. | Replace if fuse is blown/ missing. -- v | v v v
Check rotary switches for proper working. -- -- -- v v

h. Check intactness/tightness of suspension | -- -- -- v v

arrangement of under-slung panels and
mounting arrangement of on-board panels.

i. | Ensure all cable entry holes are provided -- -- -- v v
with grommets

j. | Check the contacts of power contactors and | -- -- -- v v
other contactors.

k. | Check the connection of switchgear terminal | -- -- -- v v
blocks for overheating and tightness.

I. | Check the fixation and terminal connections -- -- -- v v
of pump controller.

m. | Check all the earthing shunts and replace, if | -- -- -- v v
required.

n. | Take IR of live terminals to body for power | -- -- -- v v

and control supply. It should be more than as
specified in Table- 1

15



0. | Replace MCBs for pantry equipment, and - -- -- - v
MPCB for pumps on condition basis.
p. | Check condition of contacts by measuring -- -- -- -- v
the contact area, mili volt drop etc. Replace
them on condition basis if fails in test.
g. | Check disconnecting & earthing -- -- -- -- v
devicecomplete rotary switch.
Activities TI M | HY | IOH | POH
(D1) | (D2) | (D3) | (SS-1) | (SS-2)
r. | Replace open type control fuse unit for HT - - - - v
circuit with fuse base holder assembly unit.
s. | Ensure working of MMRs (750Volts & | -- -- -- v v
415Volts) & their replacement with new
ones in lind POH.
t. | Replace Harting connectors/Cage clamps -- -- -- -- v
POH 2nd
u. | Replace K-01, K02, K24, K25 in lInd POH. -- -- -- -- v
POH 2nd
v. | Replace all rotary switches -- -- -- -- v
POH 2nd
W. Ensure internal wiring dressing and securing - - - v v
properly.
=g fafaer 3geor
Activities Ti M HY | IOH | POH
(D1) (D2) (D3) | (SS-1)| (SS-2)
Battery Fuse boxes
a. | Visually check battery fuse boxes| v’ v v v v
suspension arrangement for any
damage or irregularity.
b. | Visually check fuse box covers for| v v v v v
proper fitment along-with  their
securing arrangement.
c. | Clean the panel with blower and| -- v v v v
vacuum cleaner and check for any
loose connections.
d. | Check panel covers hinges and gasket | -- v v v v
for proper condition.
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e. | Check the availability of proper rating | -- v v v v
HRC fuses.
f. | Check intactness/tightness of | - -- -- v v
suspension arrangement of fuse boxes.
g. | Replace old positive and negative fuse - - - - v
boxes. POH 2nd
Feeder cable
a. | Check the condition and IR of feeder | -- -- -- v v
cable. It should be more than as
specified in Table- 1.
b. | Check proper clamping arrangement -- -- -- v v
c. | Check the connecting terminals for -- -- -- v v
marks of overheating etc.
Fuse Distribution Board
a. | Remove any foreign material. v v v v v
Activitie TI M H IOH | POH
S (D1) D2) | Y (SS-1) |(SS-2)
(D3
)
b. | Clean and ensure proper fitment of -- v v v v
allfuses.
c. | Check all connections and - v v v 4
ensureproper tightness.
d. | Ensure proper fitment of fire safety -- v v v v
strips /channels external and internal.
Inter vehicle electrical power couplers
a. | Check HT power jumper cables for | - v v v
external damage and overheating.
Repair if required.
b. | Check 1.V. couplers for proper -- -- v v
matingwith thermo vision device.
c. | Check the condition of pins. -- -- -- v v
d. | Replace loosely crimped pins. - - - v
e. |Check the locking arrangement - ~ | v v v
&ensure its proper locking.
v v

f. | Take IR of live terminals to body. It
should be more than as specified in
Table- 1

Water supply system
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a. | Check functioning of water pumping v v v v v
arrangement in test mode/pump
controller if provided.
b. | Check the mounting arrangement for v v
proper fitment.
c. | Replace old Mono-block pump with -- -- -- POH‘/Z .
new one in 2" POH. "
Lavatory equipment
a. | Check and ensure working of v vl v v v
lavatoryexhaust fans.
b. | Ensure cleaning and availability of -- - - v v
sealing of covers/grills.
c. | Cleaning the impellers of the -- -- -- - v
exhaustitems
d | Replace old defective Lavatory light - - - -- v
fitting/ exhaust fans.
Earthing
a. | Check function of insulation| - - | v v v
monitoring device by creating single
earth fault in supply lines.
Activitie T M H IOH | POH
S (D) | (D2) | Y (SS- | (SS-2)
(D3 | 1)
b. | Check condition of disconnecting and |  -- - - v v
earthing switch. Replace if require in
SS-2
c. | Check tightness of all the earthing - - - v v
connections.
d. | Measuring monitoring relay (MMR) - - - - v
tobe calibrated on the test bench.
AT 4oy R 3uaoT
A T M HY | 10H PO
ct (D1) | (D2) | (D3) | (SS-1) |H

18




v (SS-
it 2)
ie
S
Check working of all mini-pantry v v v v
equipment.
Clean all the pantry equipments -- -- -- v v
thoroughly.
Check and record current -- -- -- v v
drawn bycompressors for
bottle cooler & deep freezer.
Clean the condenser of refrigerator -- -- -- v v
and deepfreezer.
Check starting capacitor value with -- -- -- v v
LCRmeter. If value is low, replace it.
Check the working of starting relay for| -- -- - v v
COMpressors.
Clean the boilers for removing scaling -- -- -- v v
etc.
Check working of thermostats of -- v v 4 v
boilers.
Check the heating element of boilers - v 4 v v
andreplace if required.
Check for any leakage. -- -- v v v
Check the working of thermostats of - v 4 v v
hot case.
Check the working of indication lamps.| - -- v v 4
Check the insulation resistance of live | -- -- -- v 4
terminals to body. It should be more
than as specified in Table-.1
Check earthing of each equipment. -- -- -- v v
Replenish the item if found deficient. - - v 4 4
Replace dented/pitted doors of Deep -- -- -- -- v
freezer.
Replace hot water boiler /geysers -- -- -- -- v
with newone on condition basis.
Activities TI | M | HY | IOH | POH
(D1) | (D2) | (D3) | (SS-1)| (SS-2)
Replace complete Heater assembly with newone on -- -- -- -- v

condition basis.
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S. | Replace dented/pitted doors of Hot cases.

Table-1

(As per RDSO specification and code of practice for wiring in 750 volt End-On-Generation system
coaching stock, No. ELPS/SPEC/EOQG/0I

Sr. No. | Circuit Voltage | Capacity of Megger used | Min. value of IR required
1. 750V 1000V 05 M ohms
2. 415V 500V 03 M ohms
3. 230V 500V 02 M ohms
4. 190V 500V 02 M ohms
5. 110V 500V 02 M ohms
6. 24V 100V 01 M ohms

AT RIS SS-1 & Tfshar

Pre Inspection

o Place the coach on the pit line and inspect the electrical equipment.

e Check operation of all the lights, fans, mini pantry equipment, WRA
mono block pump, regulated battery charger, protection fuses etc.
and note down the defects and deficiencies.

Work to be done
Carry out all the activity as prescribed earlier in schedule format for all

equipment.
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Final Testing

After installation of all the electrical equipment on the coach, they shall
be checked and tested.

Final Joint Inspection

Workshop supervisor with divisional supervisor shall jointly inspect
the coach and the performance of electrical equipment shall be
recorded .

A details of equipment changed with new assemblies will also be
handed over along with the coach to the divisional representative. Any
attention, if required to the equipment shall be given before dispatch of
the coach from workshop to division.

AT fASY SS-2 & Tishar
Pre Inspection

¢ Place the coach on the pit line and inspect the electrical equipment.

e Check operation of all the lights, fans, mini pantry equipment, WRA
mono block pump, regulated battery charger, protection fuses etc.
and note down the defects and deficiencies

Stripping
Remove the following electrical equipment for overhauling

« Mono block pumps.

. Battery and regulated battery Charger.
« Light fittings.

« Fans & Exhaust fans

« Mini pantry equipment.

Before overhauling, measure the insulation resistance of all the electrical
equipment to know the condition of equipment.

Equipping
1. Fit all the electrical equipment to its respective locations.
2. Connect all the electrical wirings and other electrical systems

wherever required.
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Final Testing

After installation of all the electrical equipment on the coach, they
shall be checked and tested .

Final Joint Inspection

Workshop supervisor with divisional supervisor shall jointly inspect
the coach and the performance of electrical equipment shall be
recorded .

A details of equipment changed with new assemblies will also be
handed over along with the coach to the divisional representative. Any
attention, if required to the equipmentshall be given before dispatch of
the coach from workshop to division.
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«  SHlEr Sedl IR (EBC) &7 wiaurs

TAUTE $3el €89 TH AT H GYoFd faegd 3Uehol i
faazor

i. T&ag S5 Fiesie (S1)
aTclelshiod IlAT H Tehlehel |, AISYeR Fae SIS SHidele T graene fear
T § fSae g3l 39aRvl T Fecldl UG YR & | 39Ul 1 faawor
faetad § -
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TETERS Heere

IGBT a3 {[elds dedl dror
frrafacer va 31fder Sarsw
3ifeTeligel ST AlfeieRar Rel
gfeeleh T3 AEeH

Taredr {Ted ( WC Fecicl Hl BT )

A U N N N N N N

ii. TSTsiidedr ug 3HfFer Basw
Ig T 3% iz f3arsw § e &taar 750V, 125A g1 5@
3feT Ud Y ar AT &l § | $H 3T &l HET H FeIYc TS
% QAT PIST T 3TeET HIAT AT & 39T &AM H FF R TAT 750V
faega Acash & 3 w1 & | 6 SBC # Ry ¢ |

iii.  TIR FHAfAT FHr geT FAvan
v HABHYEE Feclel RMPU et gfate
v 3Tedl Fegiel
v LP/HP ASRAT g MR LRSI
v NTC B89 SFmzR W
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HISHITEE Foclel THN Yehal Ifelc (RMPU)
U BT A & T Yool Ifele oo AT § T dheclel e §15

Hidele H [FUd ATSH FYI g@nT 8T & | I§ oc IoTd AeIAeS Al
# H FAT § T AU (VFGUC) & TFRER & AR gicar, Hichr,

AT |, SIEGIASIHISIT HAIS &l Holere U ool Hdl & | TFaAehel 3Tl

fSrestad § -

Cooling capacity

Heating capacity

Compressor motors

Nominal power

Supply Voltage

Fan motor axial (for condenser)
Fan motor radial (for evaporator)
Air volume

Fresh air supply (m3 /hr)

Max. power input, cooling (kW)

Max.power input, heating (kW)

7.0TR

6.0 kW

4.9 kW

16.5 kVA

415 V, 3 9, AC, 50 Hz

1HP, 415V, 3 &, AC, 50 Hz
1.5HP, 415V, 3 @, AC, 50 Hz

820
13.25
6.0

Max. power input, dehumidifying (kW) 11.0 Approximate

Refrigerant
Weight (kg)
Approximate Dimensions (mm)

Quantity of refrigerant
RMPU Make
Fedders Lloyd/ LELL
Amit
SIDWAL/ INTEC

26

R-22
630
2200 x 2000 x 500

Approx. Qty. per unit
4.2 kg per unit
3.2 kg per unit
2.85 kg per unit



gl TH Yahol Ffee A &Y Ffdr afdhe § e raaa e 8

Refrigeration compressors - 2

Condensers with Copper pipes and Aluminum fins - 2

Condenser fan - 2

Evaporators with Copper pipes and Aluminum fins - 2

Heating assembly - 1

Twin-sucking radial fans for supply air

(driven by single motor) - 1

Maintenance covers - 6

Air inlets for circulating air - 2

Air inlets for fresh air - 2

Mixed air filters & Fresh air filter - 2 each

Air outlet for supply air - 1

Control and safety devices - HP-2, LP-2,
OHP-1 ESTI-1,

Control Pressure-2.

V. THI 390N &l AT STeT

v HEIER
ATCHAT HIelS Tohiel HFATR
& - 3.5 TR / 9fd ( 60 f33fr A=C1I8 Sheafeqdr v 5 33t
B-EIE 3AURTRET dIATH W)
THT Ycha Ffote &I &\ - 7.0 TR / 9fd

v BT TFTdeoR
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U ches
FIR g8 fay vegfafags hea

v T e
Y Fiee H el By WR Td & [Ages Reod T et wgad § o
AT TeFas, Ald-dlgd s& AToEeee, YT §155 PRI ReRse<c
-afed AR & T § |

v EZASIET helel
EASIE oladl 60% e difAd
gISIAET GaART AT

v TFIER el

NTC BT ¢FRTR Jed

7 9IfSTere e T¥aT AR &cles

el g GICE G
qrefiere Ffolar AL
1 20.0°C 17.0°C
2 20.5°C 17.5°C
3 21.2°C 18.2°C
4 21.9°C 18.9°C
5 22.6°C 19.6°C
6 24.3°C 20.3°C
7 25.0°C 21.0°C
v e

LP, HP SieersT (ZheersT Tfthe #)
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OHP, ESTI (& afée #)

Jcdeh 3UIUT g 37T & MCB
HAleY a3 H 3o fdec 3aigle FearrT

Vi. deheiteht 31T (I THT Yehal gfelc)

S.No. Description Details

1. Application LHB Coaches & Power Cars

2. Cooling Capacity 7.0 TR

3. Heating capacity 6.0 kW

4. Compressor capacity 3.5 TR (two nos.)

5. Maximum power consumption | 16.5 kVA

6. Supply Voltage 415 V, 3 G, AC, 50 Hz

7. Operating voltage 415 V, 3 g, AC, 50 Hz

8. Control Voltage 110 £ 30% V DC

9. Fan motor axial (for 1HP, 415V, 3 @

condenser)
10. Fan motor radial (for 1.5HP, 415V, 3 O
evaporator)

11. Fresh air supply (m3 /hr) 820 m3 /h

12. Supply air flow 4000 m3 /h+x10%

13. Condenser Fan 0.75 kW, 415 V, 3 @, AC, 50
Hz, 1400 RPM (two nos.)

14. Supply air fan (Blower Motor) | 1.1 kW, 415 V, 3 G, AC, 50
Hz, 1400 RPM (one no.)

15. Refrigerant R 407C

16. Weight (kg) 630 Approx

17. Dimensions (mm) L x W x H | 2220 x 2200 x 500

18. Material of enclosure Stainless steel (unpainted)
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vii. RMPU & WI¢ehale / T8I 39ehIoT

Equipment

Protection Specification

Remark

Compressor motor 1

Temperature switch

Above 130 degree C

Compressor motor 2

Temperature switch

Above 130 degree C

Condenser motor 1

Temperature switch

Above 130 degree C

Condenser motor 1

Temperature switch

Above 130 degree C

Supply air fan

Temperature switch

Above 130 degree C

Electric heater

Thermostat (Over heat
protection or OHP)

Beyond 65 degree C
due to any reason

If OHP not acted then at
85 degree C

Disconnection by
microprocessor by
opening respective
contactor

Fusible link (ESTI)

At 130 degree C by
bursting the bulb &
permanent disconnection
of supply

Pressure switch / sensor

High pressure switch | Range 30-23 bar, set at Auto Reset
430psig (29.65 bar)

Low pressure switch Range 3.2 - 2.2 bar, set Auto Reset
at 30psig (2.07 bar)

Control pressure Range 20-16 bar set at Auto Reset

switch (discharge
pressure of
compressor)

275 psig (18.96 bar)
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viii. TET e gfeAe ST AT A F HAINSlIdh HY AT § -

Summer condition | Dry Bulb Wet Bulb % R. H.
Outside (Dry 50 degree C 25 degree C --
summer)

Outside (Wet 40 degree C 28 degree C --
summer)

Inside (dry and 20 to 25 degree | -- 60-40%
wet) C
Winter Conditions

Outside - 4 degree C -- --
Inside 17-21 degree C -- --
iX. ASHIITHE
v T ¥ gfee &g OO SieRiRE s v Ak

v WBice SMATAT Ud Repiedr oA s3dcis fFar S1 dehar &
v 3FTRfET aeest 110V +/- 30% AC/DC
v RIT a7 Forer &7 9T S Biee SRPATAY H HEITT HLdTl &
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HISHIIIAET HT sclleh SATITH

RMPU Unit
4
Duct Air Sensor
Return Air Sensor
Fresh Air Sensor Electrical
Humidity Sensor Control
Panel
Y Y
= . Analog Digital Digital LED
Set Point Generator-, Inputs Inputs Outputs INDICATOR

X

f

*

HVAC Control Logic

v’ X402, X403 - Fg 8 UsTelld FaYC § (6 NTC LT CFm=R
Toe, 1 efAfSE o8y, 1 AT Jdigee ikl

v X701,X702-ag20%ﬁ127~r3?rg€%

v X 301, X302, X501, XSOZ—WZO%%IET»FBTB‘QEI,E%

v f3fiSee 3m3eye afes wee Rad € vd 4 9 & foeniad @

ABHIUAEL & 3A9e Ud INIEYE haddrlel HT_fqaxor

To
Pin |LED Name From cable _ To cable Erom/To
No. | No. No. TerminalNo.

No.
X-301 (Digital Output Unit-1)

From MCB (F-35) to Output
1 - ocC 610101.01 | 125, 124 | 610101.03 | +\e common
2 01 |Controller 610408.01 165 610408.02 | For contactor K-27
OK
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) ) From NC contact of K-21
3 | g |Recireulation 61011501 | 145 | 610115.02 | through cable no. 610116 to
Alr contactor K-22
From TOP of Vent-1
Ventilation through cable no. 610404.01
610404.02 to contactor K-26
5 04 This pin is not in use
Bypass To bypass solenoid valve
6 05 cooling 1.1 610603.01 178 610603.02 | y1v3
X-302 (Digital Output Unit-1)
From MCB (F-35) to Output
1 - ocC 610101.06 | 125, 124 | 610101.03 +ve common
2 | 06 nggelnsler 610601.01| 176 | 610601.02 | For contactor K-31
3 | 07 nggelnszer 610602.01| 177 | 610602.02 | For contactor K-32
From HP cutout of Compr
1.1 through cable no.
4 08 | Compr1l.1 |610605.01 180 610605.02 | 610604.01 to terminal no.
181 to cable no. 610604.02 to
contactor K-33
From HP cutout of Compr
1.2 through cable no.
5 | 09 | Comprl.2 |610608.01| 183 610608.02 | 610607.01 to terminal no.
184 to cable no. 610607.02 to
contactor K-34
6 10 Heater 1 610610.01 186 610610.02 | To contactor K-35
X-701 (Digital Input Unit-1)
Air condition From Air condition ON/OFF
1 11 ON 610401.03 153 610401.02 rotary U4S1
Temperature
2 | 12 | Condenser |610407.02| 156 | 610407.01 ;rgtrnglc;P of condenser
motor 1.1 OK ’
Temperature
3 | 13 | Condenser |610409.02| 157 | 610409.01 ;rgtrnglc;P of condenser
motor 1.2 OK ’
To
Pin |LED Narme From cable To cable Erom/To
No. | No. No. TerminalNo.
No.
4 | 14 |Ventmotor-1| 610405.02| 154 | 610405.01 E%rg NC contact of contactor
Temperature
5 15 Heater-1 OK 610410.02 158 610410.01 | From OHP, Heater-1
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From MCB (F-35) to Input -ve
6 - IC 610102.05 | 127, 126 | 610102.03 common
7 | 16 Lovl"lprgfiure 610412.02| 159 | 610412.01 | From LP cutout 1.1
8 | 17 "O"l"grgfi“re 610414.02| 160 | 610414.01 | From LP cutout 1.2
Control From Control Pressure Cutout
9 |18 0 01 610415.02| 161 | 610415.01 | Condenser 1.1 or Control
ressure Pressure Cutout Condenser 1.2
10 | 19 | HP 1.1 Fault| 610606.01 | 182 610606.02 | From HP Cutout Comp 1.1
11 | 110 | HP 1.2 Fault | 610609.01 | 185 610609.02 | From HP Cutout Comp 1.2
From MCB (F-35) to Input -ve
12 - IC 610102.04 | 127, 126 | 610102.03 common
X-501 (Digital Output Unit-2)
From MCB (F-35) to Output
6 - ocC 610101.07 | 125, 124 | 610101.03 +Ve Common
5 | 011 Fault 610125.01| 148 610125.02 | For Fault Lamp U4H1
From NC contact of K-22
4 | 012 | Fresh Air |610110.01 144 610110.02 | through cable no. 610111 to
contactor K-21
From TOP of Vent-2 through
Ventilation cable no. 610413.01 to terminal
3 | 013 Fan-2 610411.01| 312 610411.02 167, cable no. 610413.02 to
contactor K-28
2 | 014 | Exhaust Fan | 610416.01 313 610416.02 | For contactor K-29
Bypass For bypass solenoid valve
1 | 015 cooling 1.2 610703.01 179 610703.02 U2Y3
X-502 (Digital Output Unit-2)
From MCB (F-35) to Output
6 - ocC 610101.04 | 125, 124 | 610101.03 +ve common
5 | 016 ngge;sler 610701.01| 187 | 610701.02 | For contactor K-36
4 | 017 nggeznzer 610702.01| 188 | 610702.02 | For contactor K-37
From HP cutout of Compr 2.1
through cable no. 610704.01 to
3 [ 018 | Compr2.1 |610705.01 191 610705.02 terminal no. 192 to cable no.
610704.02 to contactor K-38
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] To
Pin |LED From cable - To cable
No. | No. Name No. Tean:)maINO. From/To
From HP cutout of Compr
2.2 through cable no.
2 | 019 | Compr2.2 | 610708.01 194 610708.02 | 610707.01 to terminal no.
196 to cable no. 610707.02
to contactor K-39
1 | 020 Heater 2 610710.01 197 610710.02 | For contactor K-40
X-702 (Digital Input Unit-2)
11 | 111 | 400vOK | 610124.02 | 140 | 610124.01 | From NO contact of
: ' contactor K-23
Temperature
10 | 112 | condenser | 610501.02 | 170 | 610501.01 ;rgtrngzolP of condenser
motor 2.1 OK ’
Temperature
9 |113| condenser | 610502.02 | 171 | 610502.01 ;rgtrgrzgp of condenser
motor 2.2 OK ’
8 | 114 Ve”thlﬁtor'z 610406.02 | 155 | 610406.01 | From NC contact of K-28
Temperature
7 115 Heater-2 OK 610503.02 172 610503.01 | From OHP of Heater-2
6 | - IC 610102.06 | 127, 126| 61010203 | oM MCB (F-35) to Input
ve common
5 | 116 Lo‘évfrgiiure 610504.02 | 173 | 610504.01 | From LP cutout 2.1
4 | 117 "0"2": rgﬁure 610505.02 | 174 | 610505.01 | From LP cutout 2.2
Control From control pressure cut
3 | 118 610506.02 175 610506.01 | out Condenser 2.1 or
Pressure 2
Condenser 2.2
High Pressure
2 |119 5 1 Fault 610706.01 193 610706.02 | From HP cutout compr 2.1
High Pressure
1 |120 5 2 Eault 610706.01 195 610709.02 | From HP cutout compr 2.2
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AZHINATL held Jfde H ggerd LED 1 faawor

Lamp no. Lamp no.
SID/ LHB/ | Meaning of Display SID/ LHB/ | Meaning of Display
Liebherr | LEEL Liebherr | LEEL
K-118 01 Glows when controller is K-119 011 Glows for fault in AC
healthy system
Glows when Fresh/ Glows when Fresh/
K-116 02 Recirculating Air flap is K-117 012 | Recirculating Air flap is
set at Recirculating Air set at Fresh Air
K-113 03 .Glows when Ventilation-I K-114 013 Glows \A{hen ‘
is ON Ventilation-Il is ON
This indication is not for Glows when
K-21 04 K-115 014 o i
AC system Ventilation-Il is ON
Glows during cooling Glows during cooling
K107 05 operation indicates K-108 015 | operation indicates
bypass cooling in Unit-I bypass cooling in Unit-II
Glows during cooling Glows during cooling
operation indicates operation indicates
K-109 06 pressure switch K-111 016 | pressure switch
functional when CD 1.1 functional when CD 2.1
in Unit-I starts. in Unit-1l starts.
Glows during cooling Glows during cooling
operation indicates operation indicates
K-110 07 pressure switch K-112 017 | pressure switch
functional when CD 1.2 functional when CD 2.2
in Unit-1 starts. in Unit-I starts.
Glows during cooling Glows during cooling
K-101 08 operation indicates Comp | K-103 018 | operation indicates
1.1 ON Comp 2.10N
Glows during cooling Glows during cooling
K-102 09 operation indicates K-104 019 | operation indicates
Comp 1.2 ON Comp 2.2 ON
Glows during Heating Glows during Heating
K-105 010 | operation indicates K-106 020 | operation indicates
Heater-l, Unit-1 ON Heater-Il, Unit-1l ON
Glows when AC system Glows when 415V is OK
K-15 11 gets ON with switch K-16 111

S1U4S81
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Glows when winding
temperature of CD 1.1
motor is within limit. This

Glows when winding
temperature of CD 2.1
motor is within limit.

K-1 12 light goes OFF when K-3 112 This light goes OFF
winding temperature when winding
goes beyond limit & the temperature goes
motor also switches OFF. beyond limit & the
motor also switches
OFF.
Glows when winding Glows when winding
temperature of CD 1.2 temperature of CD 2.2
motor is within limit. This motor is within limit.
light goes OFF when This light goes OFF
K-2 13 winding temperature K-4 113 when winding
goes beyond limit & the temperature goes
motor also switches OFF. beyond limit & the
motor also switches
OFF.
This is OFF when winding This is OFF when
temperature of winding temperature of
Ventilation-I motor is Ventilation-Il motor is
within limit. This light within limit. This light
K-13 14 Glows when winding K-14 114 | Glows when winding
temperature goes temperature goes
beyond limit & the AC beyond limit & the AC
Unit-l also goes out of Unit-1l also goes out of
service. service.
Glows when Glows when
temperature of Heater-l, temperature of Heater-
Unit-I is within limit. This II, Unit-Ilis within limit.
light goes OFF when This light goes OFF
K-17 I5 Heater temperature goes | K-18 115 | when Heater

beyond limit & the
Heater also switches
OFF.

temperature goes
beyond limit & the
Heater also switches
OFF.
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Glows when LP is OK. This
light goes OFF when
pressure at LP switch of
refrigerant circuit 1.1
goes down and switches

Glows when LP is OK.
This light goes OFF
when pressure at LP
switch of refrigerant
circuit 2.1 goes down

K-6 16 off refrigerant circuit 1.1 K-10 116 and switches off
if the pressure remains refrigerant circuit 2.1 if
low for more then 30 the pressure remains
seconds. low for more then 30
seconds.
Glows when LP is OK. This Glows when LP is OK.
light goes OFF when This light goes OFF
pressure at LP switch of when pressure at LP
refrigerant circuit 1.2 switch of refrigerant
goes down and switches circuit 2.2 goes down
K-8 17 off refrigerant circuit 1.2 K-12 117 and switches off
if the pressure remains refrigerant circuit 2.2 if
low for more then 30 the pressure remains
seconds. low for more then 30
seconds.
Glows when Control Glows when Control
pressure switch-1 is ON, pressure switch-2 is
which means HP is more ON, which means HP is
K-19 18 then 25 bar which will K-20 118 more then 25 bar which
automatically run second will automatically run
condenser motor. second condenser
motor.
This will Glow when HP This will Glow when HP
gets more then setting of gets more then setting
K-5 19 HP cut out switch 1.1 and | K-9 119 of HP cut out switch 2.1
the compressor 1.1, and the compressor
Unit-1 will get OFF 2.1, Unit-Il will get OFF
This will Glow when HP This will Glow when HP
gets more then setting of gets more then setting
K-7 110 HP cut out switch 1.2 and | K-11 120 of HP cut out switch 2.2

the compressor 1.2,
Unit-11 will get OFF

and the compressor
2.2, Unit-Il will get OFF
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x. RMPU Zfele & Taffiesl Al 3T 3iTaerst
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O 2res3d HIg

O A3 Alg

Xi. Eﬂ'm#@'
v I WFditee dIATT TG Sd HT drgATT 14°C & & g ar declok WY
BT A5 F H T &
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xii. 9T T A
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@ &
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v A FHIT & clel HEIE ON B ¢ , Ig @Msfehel 30 min T

AT § TGURI I ATATA & HTAR T / Hicrr g X e g Sirer

g |

xiii. slieTel S

v Ui dI9AT & 36JHR helok EIERT / FHicr Al &I [fdde X ¢ |
v gfg Wit argAT A d9HETT & SF g ar 15T A 31T g ud
Ife WFeliUee AMIATT A d9ATT & 3110 grem df Hieler Als 37T grem |
Ex: SET=20-degree C, AT= 18-degree C, HGS = Normal
Ex: Ex: SET= 20-degree C, AT= 23-degree C, HGS = Normal
v el 8t Als A F aa gAY e e gfASE e 3R gem ar
SEgfASItheneled AIS 37T grom |
Ex: SET= 20-degree C, AT= 23- degree C , HGS = HIGH

Xiv. EIji%I?T Als

v FfeldT A3 A FHgloR T AT Ud A dAIATT & HR & AR HEIR
T Fesrdl S HIMedr H Roae Har Bl

v Ifg amA & 3R 5°C & &A v 2°C ¥ 3% gidr desedk U9 T
HFIET AT BT B

v Ifg amAT F1 3R 5°C & 31RF giar FeseaiX Ud el HeEdaR 3ifel giar

g |

If (RT-SET) is -Ve value Cooling step sleep, only
Ventilation & Exhaust ON Ex: RT=19°C,
SET=20.0°C & AT >18°C.

Step-1
Cooling Entry:
If (RT-SET) <=1, is single condenser and Compressor ON.

Ex: SET=20°C, RT=20 to 21°C and AT>20°C.
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Cooling Exit (shutdown)
Ex: SET=20°C, RT<=19°C and AT>20°C.

Step-2:

Cooling Entry:

If (RT-SET) = (1 to 2°C) single condenser and
compressor without BYPASS.

Ex: SET=20°C, RT= (21 to 22°C.) AT>20°C
Cooling Exit:(Shutdown)

Ex: SET=20°C, RT<=19°C and AT>20°C.

XV. gIeET HAS

v @RI Alg H Shelelk @I dMYAT Td A dT9ATT & AR & AR el H
FRMNAT 1 AFead 3¢ dsfehel # AT X g
~goIdH Y& Asfehed - 5 sec ON , 55 sec OFF
AL 3¢ @sfehl - 30 sec ON , 30 sec. OFF
H&ehad Y& Agfehel - 55 sec ON , 05 sec. OFF

If (SET-RT) is -Ve value, Heating step sleep mode, only
Ventilation & Exhaust Fan ON Ex: RT=20°C, SET=19.0°C &
AT <22°C.

Step-1

Heating Entry:

If (SET-RT) <=1°C, Minimum duty cycle Heater ON for 5 sec
and OFF for 55 sec.

Ex: SET=19°C, RT= (17 to 18 °C) and AT<19°C.
Heating Exit (shutdown)
Ex: SET=19°C, RT>19°C and AT>20°C.
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Step-2

Heating Entry:

If (SET-RT) = (1 to 3°C), Medium duty cycle Heater ON for
30 sec and OFF for 30sec.

Ex: SET=19°C, RT<18 °C and AT<17°C.

Heating Exit (shutdown)
Ex: SET=19°C, RT>18°C and AT>19°C.

Step-3

Heating Entry:

If (SET-RT)>3°C, Medium duty cycle Heater ON for 55 sec
and OFF for 5 sec.

Ex: SET=19°C, RT<17 °C and AT<16°C.

Heating Exit (shutdown)

Ex: SET=19°C, RT>19°C and AT>20°C.

xvi. SEfASIThH S

v afg Rest Tk # |er egfAser (RH) & Amr 60% & 34U g ar
SIEGfASIThenel AIS 3T &Il & | Ig ASfhel 5 min &7 gl

v YYHA HFEGET U9 gIeT 3o |, gfadid HFUE 3h

v gIe 3g¢r argfehel 30 sec ON , 30 sec OFF

v 5 min 3WId RH Ye: AACR gIdT & Td 60% & 318 g W Ig Arsforel
Uel: 37feT Bl § Ud delcieh dolal ¢ Sieideh RH 60% 3T & o & ST |

Xvii. 2CS3T AE

v udr @ Air con T & 3% gl W AT 91aX Jears 400V o gl fr
RFufd & eesEa & Jrar g | o Rved 59 Al # dRRA W@ 8 $gleR
30 3 A3 # HAGTEN ACS3eT HIT & |
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xviii. HeJ37eT A5

v ¥E HIS AT , WiFedW Td Tl Fweithy & HALIH § g HA3iel A5
H ST B
v S A5 HT IUAT Faer T ¥ FraAT S g

XiX. HShIhEIoR o 3T HR

v ATSHIECION ATfeY & § & Il TRIaR 4 FF9eR 3g¢T asferd # arar
FFIHT FT SYET ATSThel 40% H A FIAl $H AT H haol Teh HEGE TN
T & FAS e | AR TF FEE T 10 min H 3f@T araAT T
e @Y & & 39 & H T GET FEOER o 3T @) S’ |

v HFIE 1 # 2 min & 3 U9 HENET 2 F1 2.5 min & 3o 9 37T g
I

v SIS & JAGH H ST H d9ART T drgATT F 2°C F3 gl T & geT &1
37Tt BTl |

v TREr oY TUET gl T ATT F FeleR N 3UaRUT Fl BHFTFe W@ &
IT RMPU &1 es3ad &Y ST & |

xx. TI&TT (Protection) 39ehoT

NAME DESCRIPTION SUPPLY
VOLTAGE

MCB (Triple Pole) 10A for Ventilation Fan Motor Unit 1

F-01 415 VAC
(Blower Motor-1)

MCB (Triple Pole) 10A for Ventilation Fan Motor Unit 2

F-02 415 VAC
(Blower Motor-2)

F-03 MCB (Triple Pole) 20A for Compressor Motor 1.1 415 VAC

MCB (Double Pole) 10A for Crankcase Heaters (for CP

F-04 220 VAC
1.1 & CP 1.2)

F-05 MCB (Triple Pole) 20A for Compressor Motor 1.2 415 VAC
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F-06 MCB (Triple Pole) 10A for Condenser Fan Motor 1.1 415 VAC
F-07 MCB (Triple Pole) 10A for Condenser Fan Motor 1.2 415 VAC
F-08 MCB (Triple Pole) 6A for Heater Unit-1 (NPPS) 415 VAC
F-09 MCB (Triple Pole) 20A for Compressor Motor 2.1 415 VAC
MCB (Double Pole) 10A for Crankcase Heaters (for CP
F-10 220 VAC
21 & CP 2.2)
F-11 MCB (Triple Pole) 20A for Compressor Motor 2.2 415 VAC
F-12 MCB (Triple Pole) 10A for Condenser Fan Motor 2.1 415 VAC
F-13 MCB (Triple Pole) 10A for Condenser Fan Motor 2.2 415 VAC
F-14 MCB (Triple Pole) 16A for Heater Unit-2 (PPS) 415 VAC
F-35 MCB (Double Pole) 6A for AC Compact Controller 110 VDC
HRC Fuse (63A) in R-phase for Radiator Motor, Roof
F-79 415 VAC
Extractor-1 & 2
HRC Fuse (63A) in Y-phase for Radiator Motor, Roof
F-80 415 VAC
Extractor-1 & 2
HRC Fuse (63A) in B-phase for Radiator Motor, Roof
F-81 415 VAC
Extractor-1 & 2
HRC Fuse (63A) in R-phase for Radiator Motor, Roof
F-82 415 VAC
Extractor-3 & 4
HRC Fuse (63A) in Y-phase for Radiator Motor, Roof
F-83 415 VAC
Extractor-3 & 4
HRC Fuse (63A) in B-phase for Radiator Motor, Roof
F-84 415 VAC

Extractor-3 & 4
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XXi. Plecael g ol

NAME DESCRIPTION SUPPLY
VOLTAGE

K-21 Contactor for Fresh Air Flap Motor 24 VDC

K-22 Contactor for Return Air Flap Motor 24 VDC

K.26 Contactor for Ventilation Fan Motor Unit-1(Blower1/NPPS) | 110 VDC, 415

) VAC
K-27 Contactor for Controller OK 110 vDC
k.28 Contactor for Ventilation Fan Motor Unit-2 (Blower2/PPS) 110 VDC, 415
) VAC

K-31 Contactor for Condenser Fan Motor 1.1 110 VDC, 415
VAC

K-32 Contactor for Condenser Fan Motor 1.2 110 VDC, 415
VAC

K-33 Contactor for Compressor Motor 1.1 110 VDC, 415
VAC

K-34 Contactor for Compressor Motor 1.2 110 VDC, 415
VAC

K-35 Contactor for Heater Unit 1 (NPPS) 110 VDC, 415
VAC

K-36 Contactor for Condenser Fan Motor 2.1 110 VDC, 415
VAC

K-37 Contactor for Condenser Fan Motor 2.2 110 VDC, 415
VAC

K-38 Contactor for Compressor Motor 2.1 110 VDC, 415
VAC

K-39 Contactor for Compressor Motor 2.2 110 VDC, 415
VAC
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K-40

Contactor for Heater Unit 2 (PPS)

110 VDC, 415
VAC

U-4

Air Conditioning Control Switch Panel

24 VvDC, 110 vDC
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xxii. RMPU & 9Tay effeTed

Terminal no.

Description

256

257

258

CD fan 1.2

259

260

261

Compressor 2.1

262

Earth

263

264

265

Compressor 2.2

266

Earth

267

268

269

Heater-2

270

271

272

Crank Heater-2

273

274

275

CD fan 2.1

276

Terminal no. Description
231
232 Ventilation-1
233
234 Earth
235
236 Ventilation-2
237
238 Earth
239
240 Compressor 1.1
241
242 Earth
243
244 Compressor 1.2
245
246 Earth
247
248 Heater-1
249
250
251 Crank Heater-1
252
253
254 CD fan 1.1
255

277

278

CD fan 2.2

279

280

48

281

Exhaust fan




gl SRY TN T & faRead FR

dHT H ST ST THT Al AT & T H g

LHB S 3y TaY ga-é‘f I - LWCZDAC

v RMPU &HAT - 10 TR

v IPe=c - R 407C

v TEPER - 2 X 60 KVA ( I & gl ®R 9T AT3eS )

v I & §IT H S8 o 8l & HROT T design 3&¢ off &
s T Qart F TS TS T |
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3eqeeTor RIgge (vt I )

«  RIzge D1 . g/ greafes
- fRIgge D2 D AAREE + 3 e
- fRIsge D3 . 3cyaT¥e + 15 f&eT
- AT RAiggar (SS-1), I0H : 18 AIE / 6 Lakh km it & ggel &t
.+ v Rigge (SS-2), POH : 36 A/ 12 Lakh kms St 8 ggel &
HIATT
Activities Ti M | HY IOH POH
(P1) | (D2) | (D3) | (SS-1) | (SS-2)
a. | Check the log sheet maintained in each AC coach and v o vV |V v v
attained the defects recorded by escorting staff
during run.
b. | Clean all dust by vacuum cleaner or by compressed air | -- v v v v
from the switch board cabinet and tighten the cable
terminals, if found loose.
c. | Replace/ connect defective/ by v v | v v v
passed components.
d. | Cleaning of air grills - - - v v
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Activities TI M HY IOH POH
(D1) | (D2) | (D3) | (S5-1) | (SS-2)
i) Remove return air filters by opening the access v | vV Y lac To
doors of the unit. Clean these filters with vacuum ¢d be
cleaner or by compressed air after taking out the be re
filters and place them gently in their places or pla
replace with pre-cleaned/ new filter/ filter media re ce
and close the doors properly. A cleaning jig P d
should be available with AMC holders/ Railways
for this activity.
Note: After this activity, the service doors shall be
latched properly in case of return air filter.
Similarly, the fresh air grill shall be positioned and
locked properly.
ii) Remove fresh air filters by opening the access -- v v --- ---
doors of the unit. Clean these filters with
vacuum cleaner or by compressed air after
taking out the filters and place them gently in
their places or replace with pre-cleaned/ new
filter/ filter media and close the doors properly.
A cleaning jig should be available with AMC
holders/ Railways for this activity.
Check looseness of microprocessor*s input/ output --- --- v v v
connections.
Check that the microprocessor controller is firmly v v v v v
mounted.
Check analogue type pressure gauges for their v v v v v
working provided on switch board panel.
Check working of rotary switches by rotating forward | v v v v v
and backward, provided on switch board panel for
temperature selection and air control ON. Replace if
required.
v v v v v

Check working of set point generator rotary switch
provided for temperature setting.
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Check the tripping of heaters i.e. OHP. The OHP - |- v v
setting is 65°C. The testing of OHP setting shall be
done by switching off the blower. During testing, the
probe of digital thermometer shall be placed near
the sensor of OHP & the display shall be kept
outside.

Note : It shall be checked twice a year. In addition, it
shall also be checked as a prewinter precaution
before the onset of winter season.

Activities TI(D1)] M HY IOH POH
(D2) | (D3) | (s5-1) | (55-2)
Check whether ESTI cartridge is provided with - |- v v v

bulb and properly screwed.

Note : It shall be checked twice a year, in
addition, it shall also be checked as a pre-winter
precaution before the onset of winter season.

| Run the plant for half an hour and then check vV v |V v v
the current drawn by various equipment with
the help of clamp tester (tongue tester) duly
calibrated.

Normal currents for various equipments and
mode of operation are as under:

Package unit in cooling mode - 20-23
Amps * Compressor - 7.5—-9.5Amps.
Condenser fan motor - 1.5—-2.1 Amps.
Blower motor - 1.5-2.5 Amps
Package unit in heating mode -07-11
Amps
Note: The current also depends on the ambient
temperature.

Check visually roof & condenser fan blade and - v v v v
ensure that there is no crack on the blade or hub.

Check and tighten mountings of blower, - - v v v
compressor and blower motors and ensure that
they are in good condition.

Ensure that no capillary tubes are in hanging - v v v v
position.
Check capillary tubes provided for HP/LP cutout | -- v v v v

for proper support/ clamping. Their nuts should
be properly tightened.
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Capillary type HP/LP cut out should be replaced
with HP/LP cutout without capillary during
IOH/POH.

HP/LP cut out and its sensors should be replaced

in SS-4 schedule i.e. after 72 months.

Check for proper tightening of cover provided
over evaporator compartment.

Check that earthing shunts in RMPU are
provided. Earthing shunts should be earthed
with coach body.

To
be

re

pla
ce

Check canvas duct provided at return & supply
air. Rectify or replace the same, if torn or
damaged.

re
To

be pla
ce

To
be

Run the plant in conjunction with micro-
processor controller and observe for any
abnormality.
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Activities TI(D1)] M HY IOH POH
(D2) | (D3) | (SS-1) | (SS-2)
w. | Check anti-vibration mountings of compressors, - - v v' |AVM for
condenser motors, blower motor and over all over all
k it. Replace if required package
package unit. Rep q . unit to
be
replaced
x. | If less cooling is noticed, check the leakage of v - v v v
refrigerant from the system by using soap solution or
leak detector. If leak is detected, it should be
attended and re-charging of refrigerant in the system
shall be made as per RDSO"s SMI ELPS/AC/SMI/14.
y. | Check insulation resistance of all the motors & -- - - v v
compressors by the duly calibrated 1000V megger.
Attend the motors, if insulation resistance of motor is
found less than 2M ohm.
Important: Disconnect microprocessor controller
during this activity.
z. | Check for physically damaged/ jointed cables. -- v -- v v
Replace if needed.
z-i | Check for the physically damaged conduits. Replace -- v -- v To be
them, if needed. replaced
z-ii | Check for proper working of servo drive. -- -- v v
z-iii [Harting connector to be replaced -- -- -- v
Thieite g8y orseT / Shaery
Activities TI M | HY | IOH | POH
(D1) | (D2) | (D3) | (SS-1) | (SS-2)
a. | Check for proper clamping/ support. - - - |V v
b. | Check for rubbing of capillary with SS sheet/ - - - |V v
channel or other parts of RMPU.
C. Check leakage from flare nut of HP/ LP cutouts - - — 4 4
with soap solution.
d. | Check leakage from feeler tube of OHP. - - - v v
HEA
Activities TI M HY IOH POH
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(D1) | (D2) | (D3) | (SS-1) | (SS-2)

a. | Check and ensure holding clamps from top are - - v v v
properly tightened.
b. | Check and ensure mounting fastenings are - - v v v
properly tightened.
c. | Check leakage from suction & discharge port. - - v v v
d. | Check Accumulator holding/ mounting, if -- -- v v v
provided.
Activities TI M HY IOH POH
(D1) | (D2) | (D3) | (SS-1) | (SS-2)
e. | Ensure condensing area covers are properly -- -- v v v
tightened & not touching top of compressor
body.
f. | Check electrical terminal box is properly - - v v v
tightened & cables are terminated with lugs.

Fesedy thel HleX / sois TT sall3R Al / SUeR

Activities TI(D1) ™M HY IOH POH
(D2) | (D3) | (SS-1) | (SS-2)

a. | Check and ensure mounting fasteners are properly| -- -- v v v
tightened.
b. | Check electrical terminal box of motors is properly| -- - v v v

tightened & cables are terminated with lugs.

c. Ensure double earthing shunts are provided. -- -- --- v To be
replaced
during
POH
d. | Check condition of blade for its fixing/ cracking/ - - 4 4 4

breakage/ damage or touching with its cover.
Rectify/ replace, if needed.

e. | Ensure proper clamping of cable conduits. - - v v v
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Overhauling of Blower and condenser fan motors -- - |- -- v
shall includes the following during POH.

The incoming motors shall be checked for
abnormal noise and vibration.

Check bearing make and replace with specified
make, if found defective.

The IR value of motor stator shall be measured
between motor terminal and frame before and
after overhauling. The value of IR shall not be
less than 10 MO, when measured with 1000
volt megger.

Winding resistance of motors shall be
measured between RY, YB & BR phases. The

winding resistance shall be £+ 10% of resistance
declared by OEM in cold condition.

Check closely terminal block and connecting
lead for any physical damage or any flash mark
over it. Replace the same, if not satisfactory.

Activities M HY IOH POH
TI (D1)
(D2) | (D3) | (SS-1) | (SS-2)
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Perform HV (Di-electric test) on stator by applying
1.5 kV AC supply for one minute. During test the
leakage current shall also be measured, which
shall not be more than 1.0 mA.

Run motor on no load for 15 minutes and check
the following.

i. Bearing noise — Normal noise.
Ii. Bearing temperature rise above ambient
should not be more than 10°C.
1ii. SPM reading — 20dB max.
(Green zone)

Measure starting current of motors on no load. It
shall not be more than 10 times of normal
running current. Similarly, the running current of
motors shall be measured and it shall not be
more than 1.4A.

Spray water over running motor by jet having
10mm dia from all side. After spray, check IR
value. There should be no drop in IR value.

Ensure the continuity of TOP.

Anti tracking varnish

g. | Ensure that impellers are properly tightened. -- -- --- 4 4

Ensure electrical terminal box is properly tightened &
cables are terminated with lug.

st / By TR et

Activities Tl M HY IOH POH
(D1) | (D2) | (D3) | (SS-1) | (SS-2)

a. | Ensure that filters are not damaged. v v v v v

b. | Ensure that there is a provision to avoid wrong -- -- -- v v
fitment in the filter as well as in RMPU.

c. | Filter media to be replaced - - v - —

d. | Complete filter shall be replaced - - - v v
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HP/LP &he 33c o

Activities Tl M HY IOH POH
(D1) | (D2) | (D3) | (SS-1) |(SS-2)
a. | Check that the mounting fasteners are properly - - v v v
tightened.
b. | Ensure proper clamping/ support of capillary tube| -- - v v v
connected to HP/ LP/ OHP cutout switch.
c. Ensure that flare nuts are properly tightened. -- --
d. | Ensure that control wires to HP/ LP/ OHP cutout -- --
switches are properly clamped.
e. | Ensure that covers of these HP/ LP/ OHP cutout — | v v v v
switch are properly screwed.
f. | Ensure proper clamping of feeler tube of OHP -- -- -- v v
switch.
g. | Remove the accumulated dust over feeler tube of | -- - v v v
OHP switch.
Activities Ti M HY IOH | POH
(D1) | (D2) | (D3) | (SS-1) | (SS-2)
a. | Ensure proper mounting of heater. - - v v v
b. | Ensure proper clamping of electrical wires to - - v v v
heater.
c. | Check dust accumulation on heating element. - - v v v
Remove gently, if required.
NTC d=&X
Activities TI M HY IOH | POH
(01) | (D2) | (D3) | (s5-1) | (55-2)
a. | Ensure that the sensors provided at return air - - v v v
path, fresh air and supply air are firmly mounted.
b. | Ensure sensor wires are properly clamped. - - v v v
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c. | Remove the dust accumulated over sensor gently.| -- - v v v

TFHYARNT dled / sholT

Activities TI | M | HY | IOH | POH
(D1) | (D2) | (D3) | (SS-1) | (SS-2)

a. | Ensure that the bulb is mounted in the suction - | -V v v
line just after evaporator coil and in a position
corresponding to between 1 O“clock and 4 O"
clock. Ensure that it is properly insulated.

b. | Ensure that the equalizing line is connected in the| -- -- v v v
suction line immediately after the bulb.

c. | Ensure that the bulb is not connected at the - - v v v
bottom of the pipe line.

d. | Ensure that bulb/ equalizing line/ capillary tubes | - | — | ¥ v v
are not chocked.

e. | Capillary tubes /expansion valve and HP/LP/CP -- -- -- -- v X
cut out to be replaced on condition basis

* on condition basis

SdURCY Harsd

Activities Tl M HY IOH POH

(D1) | (D2) | (D3) | (SS-1) | (SS-2)
a. | Ensure that there is no damage to fins. - - - 4 4
b. | Ensure that capillaries of distributors to -- -- -- v v

evaporator coil are not having any sharp bend or
kinks. They should also be clamped properly.

c. | Ensure that air passes only through evaporator -- -- - v 4
coils and no air is bypassed directly to blower
chamber.

d. | Clean the coil, if found dirty. - v v v v

(i) cleaning through blower in D2.
(ii) Cleaning through water jet in D3.
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Check that the mounting fasteners are properly
tightened.

e 3™ U9 Fige 714

Activities Tl M HY IOH POH
(D1) | (D2) | (D3) | (S5-1) | (55-2)
Ensure that drier is installed with flow in the - - 4 v

direction of the arrow marked on the filter drier
label.

NOTE :

1. Never use “Antifreeze liquids” like methyl alcohol together with a filter drier.

Such liquid can damage the filter.
2. Never re-use a filter drier.

3. To avoid chances of moisture ingress in the system, filter drier & compressor
should be installed immediately after evacuation and charging the system.

TFa 3]

Activities Ti M HY IOH | POH
(D1) | (D2) | (D3) | (SS-1) | (SS-2)
a. Insulate service doors, lower portion and side wall -- -- -- v v
from inside of the evaporator compartment.
b. | Ensure that the latches to lock the service doorsare | v v v v v
not defective/ damaged.
c. | Check and replace thermal insulation - - - v v
fgo ¢
Activities Tl M HY IOH | POH
(D1) | (D2) | (D3) | (SS-1) | (SS-2)
a. | Ensure that there is no leakage of condensate water | -- - v v v
from drip tray to electrical box & blower housing
area.
b. | Ensure free flow of condensate water. - v v v v
c. Roof of coach should be checked for Rain water -- -- -- -- v
leakage thoroughly, especially above electrical
panels.
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Fosedy TRAT

Activities TI M HY IOH POH
(D1) | (D2) | (D3) | (SS-1) | (SS-2)
a. | Clean the condenser coil from inside with - v v v 4
compressed air/ water jet after opening the cover
of condenser area.
b. | Ensure that there is no damage to fins. - - v v v
c. | Check that the mounting fasteners are properly - - - v v
tightened.
d. | Provide fire retardant thermal insulation over -- -- -- v
suction line.
e. | Ensure that there is no damage/ crack in structure - - - v v
frame of RMPU.
f. Ensure proper clamping of electrical conduit. -- -- -- v v
Activities Tl M HY IOH | POH

(D1) | (D2) | (D3) | (SS-1) | (SS-2)

a. | Check control logic of microprocessor controlleron | -- - - - v
simulating kit.

olige Tg fohicar
Activities Tl M HY | IOH | POH
(D1) | (D2) | (D3) | (SS-1) | (SS-2)
Check visually for any damages. v v v v 4

b. | Check lights and emergency light system for proper | v/ v v v v
functioning and replace defective lights.

Activities TI M HY IOH POH
(D1) | (D2) | (D3) | (SS-1) | (SS-2)
Check and clean lamp shades/ covers - |V 4 v 4
d. | Replace broken diffusers, reflectors, defective - -- v v v

invertors and holders

e. | All shortages are to be replenished - - v |V v
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Activities

TI
(D1)

(D2)

HY
(D3)

IOH
(Ss-1)

POH
(SS-2)

Check visually battery boxes and suspension for any
damage or irregularity

Check container and inter-cell connections and
clean, if necessary.

Check battery connections for tightness

Clean battery connections and apply petroleum jelly
or Vaseline

Remove the batteries from battery boxes.

Clean and repair battery boxes and repaint with
anti corrosive epoxy based paint.

Clean thoroughly corrosion/ sulphation of inter-
cell connectors etc. and protect them from
further corrosion by applying petroleum jelly or
vase-line. Change cell connectors and fasteners on
condition basis.

Record lug date to determine the life of the battery

Charge the battery fully till 3 constant hourly
readings of voltage indicates the conditions of a
fully charged cell.

Tighten the safety vent plugs if found loose.

Carry out the capacity test

*  Charge the battery fully till 3 constant hourly
readings of voltage indicates the condition of
a fully charged cell.
Discharge the battery at 10 hours discharge
rate. While discharging, record the voltage.

Record the capacity of the battery during
discharge. It should not be less than 80% of
the rated capacity.

In case while discharging, any of the cell*s
voltage falls below 1.75 V within 08 hours
disconnect the cell from the circuit for
treatment with 01 or 02 cycles of slow charge &
discharge as per manufacturers maintenance
manual.

After 2 cycles of charge & discharge, recharge the
cells fully.
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Activities TI M HY IOH POH
(D1) | (D2) | (D3) | (SS-1) | (SS-2)
a. Open the cover of battery charger and clean -- -- -- v v
with soft brush & vacuum cleaner
b. Check the loose connection and overheating -- -- -- v v
marks and take corrective action.
c. | Take IR of live terminals to body. It should be -- -- - v v
more than as specified in Table-2
d. | Replace sealing gasket - - - - v
T 3131 TAHER 60 KVA
Activities Ti M HY IOH | POH
(D1) | (D2) | (D3) | (SS-1) | (S5-2)
a. Open the cover and clean with compressed air/ -- -- -- v v
vacuum cleaner.
b. | Check loose connection, overheating marksand | -- 4 v v v
take corrective action.
c. Take IR of live terminals to body. It should be -- -- -- v v
more than as specified in Table- 2
d. Ensure proper clamping of cable conduits. -- -- -- v v
e. Check tightness of suspension arrangement. -- -- -- v v
f. | Check sealing gasket. - - - - v
8. Check grommets of all cable-entry holes. -- -- -- -- v
h. Check and replace mounting bolts with -- -- -- -- v
grade of 10.9 ( high tensile)
i. Check/replace AVM -- -- -- -- v
i TEHRR 1 KVA
Activities Tl M HY IOH | POH
(D1) | (D2) | (D3) | (SS-1) | (SS-2)
a. | Check the loose connection, overheating marks -- -- -- 4 v
and take corrective action.
b. | Take IR of live terminals to body. It should be - - - v v

more than as specified in Table- 2

64




g &g Ffaae

Activities TI M HY IOH POH
(D1) | (D2) | (D3) | (SS-1) | (SS-2)

a- | Clean the panel with blower and vacuum cleaner | = v v v v
and check for any loose connections.

b. | Ensure all cable entry holes are provided with - - - v v
grommets

c. | Check the contacts of power contactors and - - - v v
other contactors.

d. | Check the connection of switchgear terminals - - - v v
blocks for overheating and tightness.

e. | Check the fixation and terminal connections of - - - v v
microcontroller.

f. | Check rotary switch for proper working. - - - v v

g. | Check all the earthing shunts and replace, if - - - v v
required.

h. | Check the working of gauges, voltmeters and - - - v v
ammeters.

i Take IR of live terminals to body for power and -- -- -- v v
control supply. It should be more than as
specified in Table- 2

j. | Check cabinet doors for proper closing and v v v v v
locking.

k. | Check the door locks and hinges also. v v v v v

I Replace MCBs for pantry equipment, pumps & -- -- -- -- v
Compressor on condition basis

m | Check condition of contracts by measuring the -- -- -- -- v
contact area, mili volt drop etc.. Replace them on
condition basis if fails in test.

n Replace disconnecting & earthing device -- -- -- -- v
complete rotary switch.

o Replace open type control fuse unit for HT circuit | -- -- -- -- v
with fuse base holder assembly unit.

p Ensure provision of fuse/MCB safety protection in| -- - - - v
DC to DC convertor circuit

q Ensure working of MMRs (750Volts & 415Volts) - - - - v
& their replacement with new ones
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Replace defective MVRs.

S Replace contactors for compressors & K-44. -- -- -- --
t Replace defective/ bypassed electronic module -- -- -- --
for contactors.
u Replace all defective/bypassed -- -- -- -- v
Microprocessor with latest universal type
Microprocessor with adopter/ connectors.
3= fafay 3ueRor
Activities Tl M HY IOH POH
(D1) | (D2) | (D3) | (SS-1) | (SS-2)
Main fuses
a. | Check the availability of proper rating main fuses. | -- v v v v
b. | Replace if fuse is blown/ missing. v |V v v v
¢ | Replace old positive and negative fuse box at -- -- -- -- v
under frame
Feeder cable
a. | Check the condition and IR of feeder cable. -- -- -- v v
It should be more than as specified in Table- 2
b. | Check proper clamping arrangement -- -- -- v
c. | Check the connecting terminals for marks of over | -- -- -- v
heating etc.
Water supply system
a. | Check functioning of water pumping arrangement| v v v v v
in test mode/pump controller if provided.
b. | Replace old Monoblock pump with new one. -- -- -- ---
c. | Visual check the mounting arrangement --- --- --- v
Lavatory equipment
- - — v v

a.

Check and ensure working of lavatory exhaust
fans.
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b. | Ensure cleaning and availability of sealing of -- -- -- v --
covers/grills.
c. | Cleaning the impellers of the exhaust items -- -- -- -- v
d | Replace old defective Lavatory light fitting with SS| -- -- -- --
body antirust type light fitting.
e | Replace old saving razor socket. -- -- -- -- v
Under frame
a. | Check under slung electrical equipment, cables, v |V v v v
and connections for external damages.
Inter vehicle electrical power couplers
a. | Check HT power jumper cables for external —_— | - |V v v
damage and over heating. Repair if required.
b. | Check I.V. couplers for proper mating with - | -] - v v
thermo vision device.
c. | Check the condition of pins. - - - v v
d. | Replace loosely crimped pins. -- -- -- --- v
e. | Check the locking arrangement & ensure its - - v v v
proper locking.
f. Take IR of live terminals to body. It should be -- -- -- v v
more than as specified in Table- 2
Earthing
a. | Check function of insulation monitoring device by | -- — | Vv v v
creating single earth fault in supply lines.
b. | Check condition of disconnecting and| -- - - v v
earthing switch. Replace if require in SS-2
c. | Check tightness of all the earthing connections. - - - v v
d.| Measuring monitoring relay (MMR) to be -- -- -- -- v
calibrated on the test bench.
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Activities TI | M | HY | IOH | POH
(D1) | (D2) | (D3) | (S5-1) | (SS-2)

Check for damages and deficiencies in the pantry
equipment and fittings and repair if required.

Check functioning of geyser, soup boiler, hot case
& freezer.

Check water supply and drainage of pantry area.

Check the working condition of all the equipments.

e. | Clean all the pantry equipments thoroughly. -- -- -- 4 4
f. | Check availability of locks, covers etc. - 4 v 4 4
g. | Check earthing of each equipment. - - - v 4
h. | Check working of thermostats. Replace if found - - - Y v
defective.
Activities Tl | M | HY | IOH | POH
(D1) | (D2) | (D3) | (SS-1) | (SS-2)
i. Check working of electric chimney v v v v v
j. replace the filter of electric chimney. - —- |V v v
j- Check the working of boilers. v v v v v
k. | Clean the boilers for removing scaling etc. - 4 - v v
l. . . I — - -- v v
Check the heating element of boilers and replace if
required.
m. | Check the working of indication lamps. - - - v v
n. | Check for any leakage. - - - v v
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. v v v v
Check the working of deep freezer, bottle cooler,
hot case and OTG.
v v v v
Check working/cooling of refrigerator. Measure
the current of compressor of refrigerator.
. . . - - - v
Check starting capacitor value with LCR meter. If
value is low, replace it.
Check the working of starting relay for
compressors.
. - - - v
Clean the condenser of refrigerator and deep
freezer.
. . . . . - - - v
Check the insulation resistance of live terminals
to body. It should be more than as specified in
Table- 2
Exhaust fans -- -- -- v

Replace all 3 pin sockets with 2 pole MCBs of
proper rating.

Replace dented/pitted doors of Deep freezer.

Replace all old hot water boiler /geysers with new
one.

Replace complete Heater assembly with new one.

Replace dented/pitted doors of Hot cases.
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Activities TI M HY IOH POH
(D1) | (D2) | (D3) | (SS-1) | (SS-2)
a. | Check working of all mini-pantry equipment. v - - v v
b. | Clean all the pantry equipments thoroughly. - - - 4 4
C. - - - v v
Check and record current drawn by compressors for
bottle cooler & deep freezer.
d- | Clean the condenser of refrigerator and deep - - - v v
freezer.
e. . . . - - — v v
Check starting capacitor value with LCR meter. If
value is low, replace it.
f - - - v v
Check the working of starting relay for compressors.
g. | Check the working of boilers. v - - v v
h. | Clean the boilers for removing scaling etc - - - v v
i. | Check working of thermostats of boilers. - v - v v
J. Check the heating element of boilers and replace if - v - Y Y
required.
k. | Check for any leakage. - - - 4 4
| VN I v v
Check the working of hot case and its thermostats.
m. | Check the working of indication lamps. - - - v v
n I R R 2 v
Check the insulation resistance of live terminals to
body. It should be more than as specified in Table- 2
0. | Check earthling of each equipment. - - - v v
p. | Replenish the item if found deficient. - - - v v
q Replace dented/pitted doors of Deep freezer. -- -- -- -- v
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Replace all old hot water boiler /geysers with new

one.
< S N - v
Replace complete Heater assembly with new one.
t Replace dented/pitted doors of Hot cases. -- -- -- -- 4
Table - 2
Sr. No. | Circuit Voltage Capacity of Megger used Min. value of IR required
1. 750V 1000V 05 M ohms
2. 415V 500V 03 M ohms
3. 230V 500V 02 M ohms
4, 190V 500V 02 M ohms
5. 110v 500V 02 M ohms
6. 24V 100v 01 M ohms

MY RASTer SS-1

Pre-Inspection

Place the coach on the pit line and inspect the electrical and air conditioning
equipments.
Conduct the pre-cooling test.

If the cooling time is less than the specified values, regular maintenance/
overhauling of air conditioning equipments is to be carried out.

If cooling time is more than the specified values, complete air-conditioning
system including supply air duct, coach sealing etc. needs to be checked.

Down load the failure data of RMPU from Microprocessor controller for analysis
and attention.

Check operation of all the lights, pantry equipments, exhausts fans, WRA,
battery charger, protections etc. and note down the defects and deficiencies.
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Remove dust of the conditioned supply air duct with the help of compressed air/
vacuum cleaner.

Final Testing

After installation of all the electrical equipments on the coach all the electrical
equipments shall be checked and tested .

The following procedure shall be followed for different tests on air-conditioning
system:

1. AirDelivery Test

. Conduct air delivery test after checking air leakage in the complete air-
conditioning system.

. Calculate the total air delivery for any coach from the fundamental
requirement of the ,,FRESH AIR REQUIRED PER PERSON" depending upon
the type of coach.

. Minimum fresh air required for per person for AC coach is 0.35 m3/ min.

. Measure fresh, return and exhaust air velocities with the help of
anemometer using suitable hoods to avoid turbulence of air.

. Compute the volume of air by multiplying the velocity with face area. =
For ideal condition, the exhaust air should be equal to fresh air or it can

be less by 10% but no reasons it should not be more than fresh air.

2.  Pre-cooling Test

This test shall be conducted to record the time taken for cooling the coach without
passenger, with fresh air filters closed, lights switched ,,ON*" and after raising the
inside temperature of air-conditioned compartment to 45°C.

Procedure:
Place the coach inside the shed.
Close all fresh air intake openings.

Record dry and wet bulbs temperature of ambient air.

> w0 hpoE

A sample calculation for finding out compensating heat load for AC chair car
is given in camtech books.

5. Calculate the electrical compensating heat load from the graph chart as per
sample calculations.

6. Provide the electrical compensating load, as calculated above, inside the
coach. This load should be kept in OFF condition till further instruction.
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7. Raise the inside temperature of the coach to 45°C by switching ,,ON"™ heater
circuit in test mode.

8. Switch ,,ON" all lights. Set the temperature setting at position no. 6% (i.e.
24.04°C) of both sides and run both the AC package units in auto mode
keeping compensating load ,,OFF".

9. Record the timings for ,cut off* of both the plants and other parameters
during the test.

10. Total time taken by each plant to cool the coach should not exceed one hour.
11. Feeder testing on 750 volt.

12. Testing of local mains supply system.

13. Measurement of currents for AC plant.

Final Joint Inspection

Workshop supervisor with divisional supervisor shall jointly inspect the coach and
the performance of electrical and refrigeration equipments shall be recorded .

A details of equipments changed with new assemblies will also be handed over
along with the coach to the divisional representative. Any attention, if required to the
equipments shall be given before dispatch of the coach from workshop to division.

A9 RS SS-2

Pre-Inspection

= Carry out activities as given under SS-I.

Dusting

Remove the dust from conditioned supply air duct by compressed air / vacuum
cleaner.

Striping
Remove the following air conditioning and electrical equipments for overhauling: o

Roof Mounted AC package units O Water raising apparatus.

Battery and battery Charger.
Light fittings.

Exhaust fans
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«  Pantry equipments.

Before overhauling, measure the insulation resistance of all the electrical equipments to

know the condition of equipments.

Equipping

1. Fitall the refrigeration and electrical equipments to its respective locations.

2. Connect all the electrical wirings, air supply ducts in the air-conditioning unit
(RMPU) and other electrical systems wherever required.

Final Testing

After installation of all the electrical equipments on the coach shall be checked and

tested .

The following procedures shall be followed for different tests on air conditioning

system.

1 Air delivery test

O Carry out test as given under SS-I.

2 Pre-cooling test O Carry out test as given

under SS-I.

3 Pull down

test

Pull down test is conducted to see that AC plant is capable of cooling the coach in

extreme summer condition when the coach is fully occupied. Procedure:

1.
2.
3.

Adjust all fresh air openings as per the requirement of the coach.
Switch ,,ON" the electrical compensating load.

Raise the compartment temperature to 45 2 C by switching ,,ON" heater
circuit in test mode.

Set the thermostat setting on both AC control panel at position 6 (i.e.
24.04°C). Switch ,,ON" all lights and fans.

Run both AC package units as soon as compartment temperature is raised to
45 °C and record the time.

Record timings of ,,cut off" of each AC plant. It should not exceed 2 hours.

Electrical compensating heat load may be reduced (if testing persons are
required to be present inside the coach) 120 W per person inside the
conditioned space.

Final Joint Inspection
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= As given under SS-I.

Maintenance of Generator cum Brake Van

For the maintenance of diesel generator set and its equipment follow the
maintenance instructions of OEM.
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AC COMPACT CONTROLLER
Blower Motor
M @ Conroller Ok Fault e Fresh air 820 cumMr
FMOLM +110VDC
* —}: @ Ressrculalion Ar ON Frash Ar ON @ Retun alr 2800 canHr
B1040801 Control OK K 27 Q—“ @ VertistorFan1 Vertlelor Fan2 @ ] Arvelocky  8miSec
GI0115.01 Flap motor K 22 4—“ @ Exhust Fan ON @ fap motor | Motor blocked After 3 times tripping
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B10410.02 OHP 1 @ Temp HTR1 OK TempHTR20K @ .47— OHP 2 B10503.02
0
B1010204 -110VDC LP 110K LP 24 OK —
h ° 1P 120K 1P 220K & #l46  -110VDC BIM0206 | Hygrostat Micro switch set at 60%
BI04 202 LP1.1—D' . Cortrt Prosst O Cortrl Prosa2 OK b ple5_ LP 2.1 61050402 Exhust Fan
BIM14.02 LP 12 N . H: :': rud H:'::'F“ * Ples_ LP 22 Br080802 Motor blocked when coach temp <28 deg C
BI415.02 Ctrl Pressime OK: o d HP1.2F " HP2:2F a © by ﬂgﬂlook Sensors
moBBnt HP 1.1— M, b " “ @ 'lz 0708.01 NICtype  5Kolmat25degC
FI0B08.01 HP1.2?. X701 xA702 ‘11 HP 2.2 B10708.01 When sensor fall
FIM0205 11 —= 1.0ut door temp fall taken over
T o s10105.02 241, ik b B el |
1 ) Temp 2anzor 2 oulside AIR | Temp 2ensor1 Berth area i 051010&0232_' Fheed value at 20 deg C.
113 pi011602 8" M s 1010802 - 2. Duct alr temp sensor fall | Coutroll together with room temp.
137 610117.02 7|"| Temp ssnsort Duz AR | Temp sansce2 Bertharea ['] 7 81010002 334 8.Room temp sensor fall on | taken over
0 i Eﬂ!lﬂ'lll S80I, |
13EI012202 6 H smﬁm; Comyoll according to duct temp and
¥
13961012302 5[ | Temp zsnzor2Duct AR | Temp zensort outsice AR || 5 B1011202 u;
¥ o TP e 4 1.56t polnt generstor fal | Temp Setat mid polnt.
P o L ainzan ga
Temp salsctor uct an mtemp Tums off Heating /Cooling mode.
g o o) |:¢. 2o taked
| (St pobit oo bl 5 e ot Only Ventllation Is on
: 002,01 : 1510127.01 X1
10¥DC
0|
EI
AC COMPACT CONTROLLER
110VDC
3N F35
- -
frov Jrvpc® To FlsmMator
— E V[——*® AndBargauge
i 45 = 4 A
1| 2 E ] S
*t 4 - < §J.
X104 E - |
I B I B . SdEN 8 E ..
=2 B BIBBlz = ko glBI8I8I8|g <[ | 8 59
mEEIEREEEE HEHEEE L]
gl 8 glg
[#seesese ooesesee| [ e esese ooeeses|
126|l1|l092 378541 8109547 1 3 s|z|1
X701 X702
¥ ¥ ¥
X302 %301 X501
— 1 5[ |
[ == - - = = | [osesesa] - o~ [# oo eee] [ - -
! 6 2l 1 1]e 2 3] « E| E 23451 6 5 4
- K21 o o = =
I Bl g al |5 %
o o> >
5 i E§ 3 L GEAN 8§ 38
E| E - =l =
238 £ & g g 3
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a iz 8 8] 8] & T e JEIE
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AC UNIT Power connection
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8BC Panel Inside Terminal block Connection Diagram

61

RiNIalal2alalnlalRl2Sele|~| ool ale| |-

as|s|saa:wa:aa:aasssazussuﬂsazu

10
i
From F36 320505.01
From F36 320506.01 © Pump Cirl Supply
320507] 26
26
From F36 320513.01] 27
From F38 320514.010 2 |2 1o Loud spk system
MBP2 330610.02] 29
MBP2 33062002 30 | O 0 Pump cirl
31 From MVR 320704.01] 81 [To K08 coil +v 3204704.02 |
32 From MVR 320705.01] 82 [To K09 coll +v 3204705.02 |
33 From MVR 320706.01] 83 [To K10 coil +v 3204706.02
MBF1 33061002 34 SIToMVR Vo
MBP1 330611.02 36 | O o Pumpcir From F32 MVR 320402.01] .1 | To 84.K 08,09,10 coil v
36 From F32 MVR 320401.01] i [To MVR +ve
37 87
38 ]
£ 89
0 %0
21 91
yo) 350405.06] 92 [To RBC No 320405.07
7T 320405.10) 83 [To RBC NO 32040511
7y 320405.12 94 [To ASD No 320405.13
45 From F32 320405.01] 15 [To Out door Indication
26 From RBC No 420204.01] 96 [To Float Indication
ry; From RBC NO 420210.01] 97 [To K23 400V OK NO 43,44
48 From ASD No 420212.01] 98 [To ASD Def Indicafion
yi 99
50 From F32 320406.01 [T To Dignosys and to 101
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From 100 o ACP, outdoor Indicaion K22 No 610205.02] 161 [To Flapr (+24V) 610203.01
From K16 520102.01 o E/Lamp,Pantry Lamp ~24V 610204.01] 162 [To Flapr (-24V) 610204.02
From K13(Nc), 14,16 o AC/Dc Light 520103.03 From AC Onjoft 701-1 610401.03
From 501 502104.01 o Laptop skt.B6 pantry Frm K26 Nc 610405.01] 164 X 7014 610405.02
From S01 520105.01] 106 |FLTube, 110V Frm K28 Nc 610406.01) 156 [X 7028 610406.02
From K13(Nc), 14,16 0 AC/DC Light 520101.03 | _TOP CD 1.1 ,610407.01] 156 [X 701-2 610407.02
From K16 520111 010RLI& To E/Lamp Paniry Lamp TOP CD 1.2 610409.01] 167 [X 7013 610409.02
From K13(Nc), 14,15 - OHP HTR 1 610410.01] 168 X 701-5 610410.02
From K13(Nc), 14,15 0 AC/Dc Light B1,16,17 LP CP 1.1 610412.01] 169 (X 7017 61041202
110 LP CP 1.2 610414.01] 160 [X 7018 610414.02
11 Cirl Pr-1 610415.01] 161 [X 701-9 610415.02
From K11 520501.03] 112 | Tube 110V AC, From 125 10101.12 To RMPU -1
From K11 520502.03] 113 |B8,9,11,12,14,15 163
K13 NC 520519 Frm TOP Bir 1 610404.01] 164 |Coll K26 610404.02
K13 NC 520520) FL Tube AC-DC B10 X 3012 610608.01| 165 [Coil K27 610608.02 CTIOK
K13 NO 520701, 166
K13 NO 520702, 0 Night Lamp Frm TOP Bir 2 610413.01] 167 |Coil K28 610413.02
K12ZNO 520901, 168
K12 NO 520002 0205 kL)) © eading Lamp Half From 125 10101.14 To RMPU 2
120 TOP CD 2.1 610501.01] 170 [X 702-10 610501.02
Ki2ZNO 521701, TOP CD 2.2 610502.01] 171 X 7020 61050202
K12 NO 521702 © Reading Lamp Haif ORP HTR 2 610503.01] 172 X 702.7 610503.02
123 LP CP 2.1 _610504.01] 173 [X 7025 610504.02
From F36 AC o Micropr X104,610101.03 | LP CP 2.2 .610505.01] 174 X 7024 610505.02
510101. 110724V PS 610101.09 Crl Pr-2 610506.01] 176 gm.a 610506.02
From F36 AC o Micropr X104,610102.03 X 3022 610601.01| 176 [Coll K31 610601.02CD 1.1
510101, o Cont coil Ve X 3023 610602.01] 177 |Coil K32 610602.02 CD 1.2
TS5 610105.01] 128 X 301-6 610603.01] 178 [To Bypass SV 610603.02
TS 610106.01] 129 - 402~ 9,10 Temp pass area oy —510102.1 o Rmpu HP12,5V 12
TS .610108.01] 130 X 3024 610605.01] 180 [To HP1.1 -610605.02
TS 610100.01] 431 [ 402- 7.8 Temp pass arca From HP1.1 610604.01] 181 [Coil K-33 610604.02 CP 1.1
TS 61011201] 132 : From HP1.4 s1usne.H1 701-10 610606.01
TS ,610113.01] 133 - 402-5,6 Temp Quiside X 3026 610608.01] 183 [To HP1.2 -610608.02
TS .610116.01] 134 [ From HP1.2 610607.01] 184 [Coil K-34 610607.02 CP 1.2
TS 610117.01] 136 - 403 7.8 Temp Duct From HP1.2 610609,02] 185 [X 701-11 610609.01
TS ,610118.01] 136 : X 302-6 610610.01] 186 |Coil K36 610610.02 HTR 1
TS .610119.01] 137 [ 205~ 9,10 Temp Out side X 502-5 610701.01] 187 |Coil K-36 610701.02 CD 2.1
TS G10T21.01) 138 | oo X 5024 610702.01| 188 [Coil K37 610702.02 CD 2.2
TS ,610123.01] 139 emp X 501-1 610703.01] 189 [To Bypass SV 610703.02
K23 No 610124.01| 140 (X 702-11 61012402 From 127 _ 6101 o Rmpu HP1.2,5V 12
141 X 502-3 610705.01] 191 [To HP2.4 610705.02
142 From HP2.1 610704.01] 192 [Coil K-38 610704.02 CP 2.1
143 From HP2.1 610706.02] 193 [X 7022 610706.01
X 6014 610110.01] 144 |K22 NC o K21 Coil X 5022 610708.01] 194 [To HP2.2 610708.02
X 3013 610115.01] 145 |K21 NC o K22 Coil From HP2.2 610700.02] 195 [X 7021 610700.01
TS ,610120.01] 148 : From HP2.2 610707.01] 196 |Coil K-39 610707.02 CP 2.2
TS 61012201 147 P 402-34 Set point Temp X 5021 610710,01] 197 |Coil K40 610710.02 HTR 2
X 5015 610125.01] 148 [To Fault Ind Lamp 198
From 1 o 110724V PS 61010211 189
K21No 610202.01] 160 [To Flapr (+24V) 610202.02 200
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K-26 330813.01/Fs11

320511.01|F-56
320512.01|F-67

K-25 330815.01) =% [To MBP -2, 400 VAC 330602.01|F-68

K-26 330817.01 330603.01|F-69

120210.04|F-60

120209.04|F-61

120209.04|F-62

320301.01|F-63

F-84

320302.01|F-66

X 3014 610403.01 To TOP Bir 1 610403.02 [F88
X 601-3 610411.01 To TOP Bir 2 610411.02

X 6501-2 610416.01

To31
To 316 via

ICoil K-29 Exhust Fan

X 403 1,2

Hygrostat
1610103.01 ,610107.01

Light Control circuit of HOG Complience Coaches

-
-

+110V DT

o
X1 | &
50%

s0% 5% 5% Mein g Spare
Wenign  Wanign  Resng o Resangtgt Ngrtignt  Erireds
Peaczno Area i

A [
System
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EOG 9la¥ R

LHB et & faegd 3mqfd &g ¥ & @l R W T Teh 9IaR
HT T T §, [FTH I 9y HR H aT 3leTel Teedsied T &
490 BHP, 500 KVA, 1500 RPM &7 JraersT g1 39 36l d¢ W UEy,
s, thet, YT 3UERTT U9 3T fagyd A5 § |

3ISTel Solel
gadAT H AFd A% & el g LHB 91l &R & 9JFd 8-

1. BHEL-EML (formerly KEL, Cochin, taken over by BHEL)
2. Kirloskar Electric Company, Bangalore
3. Deev Gensets, Silvasa
4. Cromptom Greaves
SIS UT T dehoilehl [GaRoT -
Output Power : 500 KVA at NTP
System Voltage : 750 volts AC , 3-phase
Frequency : 50 Hz +\- 3 %
Power Factor : 0.8

Sl 9 & Affier A% vd el 7 -

DA #¢ & A% 391 A% U9 Hlsd o HiecldAeX A% U4 289
BHEL-EML Cummins - KTA 19G5lI BHEL - Type -ARES
(formerly KEL) Model - 3560 L7 SP
Kirloskar (KEC) Cummins - KTA 19G5lI KEC - 4AB355/7

Crompton Greaves Greaves Cotton TBD41V12P CG model 355 MA
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Hoclale]

35 Te 3ifeetsiel FI &7Fdar 500 KVA, 750 V, 0.8 pf, 3 ph 4
wire, 50 Hz +/- 3% & | 3iTecteiex Tt declelcs , SIeld g Tordenl
dledsT WA Solaeiicleh Ud Solfarcehol Alall bR &I § | Solfdcenel
WY HFEAS3eS SHBER AT ATATEh TECABZIN GaRT AT Seldrelioien
WY Aol T JieiHAfesn aledsl held § | HFdises dlocs WIelleT
I 2.5% & | AVR &I fatheldl &I g2l & dledsl eIl HT 5% dh
AT A1 # W F1 3 Teosarg Ay § S H 9ol W ar LED
3e5he OVR/UVR Sl & 9dT Iofdr ¢ |

3iTeedsiel TeX UG U & SoTolld FoIrd H JUT TFASeT &l
Sl FoATH F § | 3ifectaiex har ot T & 30% do oIS 3Aac=d
@ TEr & et § gt Rt oY e F W1 e F 3RF wic A @
dleest gelereT ot WaAT & g1 | Jliccteie] & Fol grlioln ST 5% &
HH g |

SISl AT & Sofel dle] FHels § Ud WY i FHfoldr & T
HeldT & 40 TAdy, 415V, 3 %o, 50 Hz &7Adr &1 et §, g taR
fSeliadr 18 Fgfaesh #Hex ufd Ahs , 60 mm e AT W § |

SIGIEC 3M3Clc Hf A & Solel 6 Teh ¢ | SIS 8
ST ¢ ST FolFdigel Aol g & 3T & Td H ST gogolee &g

TfATATH M § e § | AgeleaR &1 el HeT &G gishar earn
SR TegfATTHd Acd #Ies § |
o e

Tl TR g 1540 foreX &fadr 9cdsh & & Wl & 3o
hH H ABC § S 39H H U Sadaliodl Ii8Y aY He3h dled d helac
g |
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Sole & dlecolldd Ud Sofed & fhoc

golel §F & AfecalleT g & Aegorgerel %ot gfa ol A
&THaT 5 KVA, 3 ph , 415 V, 50 Hz, 25000 CMH , 30 mm areX 3 W
YgFd § | 5o &H H Yo HHA U 3HH [T IR g5 3N ofa¥s 3Nufiar

31$ TIY , AYSIUad

, PRI Jerdee |, AeAfts dao eex 20 micron

e &THaT & YgFd 8 | Ycdeh Thoed & AlSYe 9 SIEaled Yoiel § |

Eray)

Sofel @l TCIC A%l & 290 Ah X 2 &HaT &1 o3 s del

9T § |
gl T AT J&g AV
S.No. Particulars Power Car
1 Coach length 23.5 meters
2 Speed potential 160 kmph
3 Roof Mounted AC Unit 1x7Ton
4 No of Transformers 3 x 60 KVA, star-star
5 Pump equipment One set of two pumps
6 Pump controller Provided
7 Water storage tank 1 x 685 litres
8 Engine 2 x 490 BHP
9 Alternator 2 x 500 KVA at NTP
10 Radiator fan 2 x 40 HP
11 Ventilation fan motor 4 x 75 HP
12 Starter battery 2 x 290 Ah
13 Smoke detector Provided
14 Temperature controller Fine control in5 steps
15 Humidity controller Provided
16 Window size Bigger
17 Anti-skid device Provided
18 Braking Disc braking
19 IGBT battery charger Provided
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20 Battery 70 Ah for DC control of power panel
21 Disconnecting and earthing device Provided
22 Transformer fuse Provided inside the power panel
23 Insulation monitoring device Provided
24 Self diagnostic system Provided
25 Flap motor to adjust fresh air Provided
26 Temperature sensors NTC type
27 Suction discharge pressure indicated on provided
panel
GETT 3T

& & Gars Fdle Td Siel e H A&t & fafdes e sueor

9gFA 8 |

3Tl Solel

AN NN

3Teetarel

TS dTeX TFRR - 97°C ( *e3iw )

gofel 3T TS - 1800 RPM +/- 4.5%
ar o 3el IR - 3.16 - 6.33 Kg/cm? ( cummins engine )
ol e older g

v 3oty NS - Ig WeHUA ACB & dlfars T ¥He Naxals garT
g S ot afde |, NS Td 3 Blee A URFE AT & |

v 3sX dlecal Rel - 3ifecisieX diecst 687V AT 380V (415V HI18S H) & &d
giel I gam & UfFede giar g |

v 31 e Re
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HIET WeTFeel
alet ST A WICHeAsT & 7ol 3ol Fleeded YT ¢ foread foieet feu

greFeeT & -
v 7Y fMavat Rat
v RCCB
v HIsX 3aars
S e JoFAT
A Position - | 12O clock OFF
B Position - Il 3“0 clock Plant ,A“ Only
C Position - Il 6“0 clock Plant ,A“ & ,B“
D Position - IV 9O clock Plant ,B*“ Only

ATATAT: HIsT-| T HIST-Il AT Tolic A U9 B & 3TOic gid &, 3aeds
gl T 8 HI3TeR aRT BIT-| Td Bl ¥ HAA: Tolic B T A &l
3iTa¥e forar o Tt § |

HIsT HeleereT

AN N Y N N N N N

QTR {oells ON 99T §&aT &1 37Tl Y

el f&a=r DC-ISO-A to 3 &Y

8 Il T DC ON gAfed Y

Tolie feleel fEaw a1 aifdes 4 W ™
S2K9 Twa S2K11 pull in gram

S2K8 wa S2K10 pull in =gt gram

ACB @I #e37ell ON/Close &Y
TEBEHR 1 F gears Ao el

Zolel & EBIUeX U9 SIgiee thel & ON &Y
ATET o 92T d&oT HI press A
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ST B G F&T T press

FlecaeX S2K13 Ta S2K3 pull energise g
HsX B & aa 3% &Y

$S GHY dlg Y BT B g deel H ON &Y
S FUeR g2 Fed I qer Gy

Flecael S2K11 Td S2K2 pull in ghem

D N N N N NN

3= ST U9 tee g o 3T ufshar gl |

AFET oI

a

AFET o[d Ueh 3 3MaeTeh T 3UROT § | Ig Sielie]
Tq 9Tl e 1 Feoss e ARTd aar § | dfF Ik
fiseTE TR 8 fBose g § 37T SIeex 1 el HTRRre
THT gl § | QE U g FARIT AT § f IHIR 2 H
SeeX 1 ¥ HYAT dHIR 1 &l JAelkeX 2 Td fordl T SeleX &
Gl SHAR Pl TTolls St FI GAT H Th JAeeX 3TFeiae @ |

Socallohdl ( GlAT AR &R o 3iTeclael & #ET )

v T8 YAl R WA 3T RIX 1

RAT 1 9raX SR & gl Teelae Icdeh HIST Hl eldT 37eleT
Toells ¢9F Td RIW 2 & gl 3Tectsiel 3Th WLar |

REAR -1 REAR -2

ACB -A K-1 K-3 ACB -B
FEEDER A
ENGINE A ENGINE B

K-2 COACH ES K-2

ENGINE B FEEDER® EN GINE A

ACB -B K-3 K-1 ACB -A
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v Tegs UIaY FR ATRAT AT NI 2

R 2 9raY & & &l 3iTectaed Tcdah HIST Y 376197 3791
gears ¢ g RIT 1 & gl 3ffeetae 3 W |

REAR -1 REAR -2
ACB -A K-1 K-3 ACB -B
FEEDER A
ENGINE A ENGINE B
K-2 COACH ES k-2
ENGINE B FEEDER B ENGINE A
ACB -B K-3 K-1 ACB -A

v Tegg Ul R AT 3T R 1 vd Raw 2

2l 9Ta R &l Teh Uah 3iTectaded T NSt T 37eTeT 3ToldT
HTTS 231 , 37T 3ifeedaed 3% g |

REAR -1 REAR -2
ACB -A K-1 K-3 CB -B
FEEDER A
ENGINE A ENGINE B
K-2 COACHES k-2
ENGINE B FEFDER® ENGINE A
ACB -B K-3 K-1 ACB -A
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T Al & AT WegeeT

BT AlX 40 HP g T &I A MPCB &HaT 63A , 660V Y
g |

helel FHoldkeleT 8 Wago elarel &l WUl g

37t
LHB 91eR &R & 317 f&Ted IS 3043 W 3muid Aeead & -

v IR FR H #ggd , ~ggd NuFeX & Aead § 39 § , wefa go
HesFcsd HET 5f3Use 37T & Fagc gl

v SR #T 7ggd targe Y § | (TN fawe#n )

v S2 Y99 & PEN §HIR &l Y U9 Aeicd &l 3T Folde g |

v 60 KVA THBRER 3saradfesr SameR $ g F FHdr Ud 3HS
Ahesdl I Fggel Tase 3 g § 3 Ycdeh 3UaT &I &8y 3y §
| (1T REea)

v 110V 3 AvF 33fs §

v 9 $R IesThA H Jel didd , dell el dled , SHBRR
Fecol} , dleX ¢oh , 39Tl ¢ TG sieh grarer 31T § |

THIe 3o

Jcdeh Gre’ R A fhdl off R & 4U &1 8¢ o g ar
THI SeFeT YT &l Teh THI f3eeFed Uik el & IUX , GO Sofel &H &
ST 31T § T gl 8 geX IR Ioel §F H o090 & |Ig fAFea 110V S 9
ST AT & |
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LT (Nearere) g Rel

SN Description Nos. | Setting | Range Operation Relay Type
Fitted Time (Sec.)
1 POWER GENERATION CIRCUIT
Alternator Earth
i) 2 25 1-4 0.5 Electro magnetic
Leakage Relay (A)
. Feeder Earth Leakage )
ii) 2 3 2-8 0.5 Electro magnetic
Relay (A)
375-
iii}) Under Voltage Relay (V) 2 375 415 8 Electro magnetic
Feeder Over Load Relay Bi-metallic thermal
iv) 2 300 80-300 30
(A) over load
v) Air Circuit Breaker (A) 2 360 800 0.5 Open execution
vi) Over Speed Relay (RPM) 2 1800 0-2500 <1 -
High Water
vii) Temperature (2C) 2 107 107 - Temp. Switch
INTAC
High Water
viii) | Temperature (°C) 2 97 40-105 - Temp. Switch
CUMMINS
Low Lub Oil Pressure
iX) ) 2 1.8+ 0-7 - Pressure Switch
Switch (Kg/Cm?)
2 AC PLANT CIRCUIT
Compressor Motor Over 8.9- Bi-metallic thermal
i) 1 10 40
Load (A) 13.5 over load
Condenser Motor Over Bi-metallic thermal
ii) 2 24 24-3.8 34
Load (A) over load
Blower Motor Over Load 1.58- Bi-metallic thermal
iiil) 1 1.5 24
(A) 2.5 over load
iv) LP Cut Out (PSI) 1 10 7-85 0.5 Pressure Switch
v) HP Cut Out (PSI) 1 225 85-425 0.5 Pressure Switch

» for Greaves Engines, for others refer OEM“s manual.
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v TGl TellATSS Flegge Ud 3G 1 3UNT
v g de 3w feasa

v gl Al fSarsa

v 3-8 SIEIICS helol I FATT
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3eI¥eToT RISYSA ( 9’ FR )

3TeIRETOT 37afey
D1 = feq 3reqRator
D2 = 03 A
D3 = 06 A

SN Activity TI | 3M | HY | IOH |POH
(D1) | (D2) |(D3) | (SS-1) |(SS-2)

1. | Check and ensure proper condition and tightness of v v -- -- v
mounting bolts

2. | Check and ensure proper Tightness of all connections -- v v -- v
of alternator outgoing & control cables

3. | Check and ensure proper earthing connection -- v -- --

4. | Check and ensure proper Condition of coupling nut v -- --
bolts and their tightness. Attend them, if required

5. | Check alternator for any unusual sound and attend v v - - v
same

6. | Check and ensure generation of proper voltage (750V, | v v - - v
50Hz)

7. | Ensure proper Cleaning and tightness of connection of | -- v - v v
Excitation System. Use thermal imaginer equipment
to check temperature of cable nuts, connecting nut
bolts etc. on load

8. | Ensure proper Greasing of Bearings -- -- -- -- v'*
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Ensure proper Servicing and Overhauling by
disassembly of Coupling, End covers, Rotor ,Stator
and Excitation system etc and thorough cleaning of all
parts including various windings by blower and
thinner and application of anti track varnish on
exposed portion of windings. Ensuring proper
cleaning and Greasing of

Bearings and their replacement, if required.

Replace rubber bushes of alternator and diesel engine
coupling.

ensure alignment of alternator and diesel engine
coupling with dial gauge during fitment after servicing
and overhauling.

* greasing of bearing shall be as per recommendation of OEMs.

diss arer freex
SN Activity TI | 3M | HY | IOH |POH
(D1) | (D2) |(D3) |(SS-1) |(SS-2)
1. | Check and ensure proper condition of mountingand | v -- -- -- v
fitment of side body filters
2. | Remove and ensure proper cleaning of side body -- v -- -- --
filters by dry compressed air at a pressure 1.75
kg/cm? (25psi) with help of portable compressor
3. | Ensure proper cleaning of sidewalls and ceiling of -- v -- -- v
engine room
4. | Replace old side body filters with new - - - v v
FCIfear s
SN Activity TI | 3M | HY | IOH |POH
(D1) | (D2) |(D3) | (SS-1) |(SS-2)
1. | Check and ensure proper condition of mounting of v -- -- -- --
batteries on frame
2. | Check and ensure proper condition of connection v -- -- -- --
cables, terminal connection tightness and
application of petroleum jelly on it
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3. | Check and ensure proper condition of Air Vents of v -- -- -- --
batteries
4. | Check and ensure proper Specific Gravity (SPG) of v -- -- -- --
batteries and it"s electrolyte level. Top up with
distill water, if required
5. | Check and ensure proper battery voltage v -- -- -- --
6. | Replace old starting batteries with new -- -- -- -- v
SN Activity T | 3M | HY | IOH |POH
(D1) | (D2) [(D3) | (SS-1) |(SS-2)
1. | Check and ensure proper condition of mounting bolts| v -- -- -- v
and covers
2. | Check and ensure proper tightness of v -- -- -- v
connections
3. | Ensure proper cleaning by dry compressed air at a -- v -- -- --
pressure 1.75 kg/cm? (25psi) with help of portable
compressor
SN Activity TI | 3M | HY | IOH |POH
(D1) | (D2) |(D3) | (SS-1) |(SS-2)
4. | Check and ensure proper condition of electrical wires| v v - - v
and attend them as and when required
5. | Check operation of battery change over switch and v -- -- -- v
replace if required.
6. | Check and ensure proper operation of battery v -- -- -- v
charger.
7. | Ensure proper Servicing and Overhauling by opening | -- -- -- -- v

the covers and thorough cleaning of all parts by
blower and thinner. Replace the Voltmeter and
Ampere meter with new calibrated meters
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Teh T Al

SN

Activity

TI
(D1)

3M
(D2)

HY

IOH | POH
(D3) | (SS-1) ((SS-2)

Check and ensure proper condition of mounting

Ensure its proper working. Replace starter motor,
relay, switch gears, cables, terminals etc., if found
defective,

Check and ensure proper cleaning by blower/ vacuum
pump and replace the carbon brush, if required

Check and ensure proper condition of electrical wires
and attend them as and when required on condition
basis.

Ensure proper Servicing and Overhauling by
disassembly of Coupling, End covers, Rotor ,Stator
etc and thorough cleaning of all parts including
various windings by blower and thinner and
application of anti track varnish on exposed portion of
windings.

Ensuring proper cleaning of bearings/ bush and their
greasing and replacement, if required. Ensure
Replacement of Carbon Brushes

qrax Aol / el

(7]

Activity

TI(D1)

3M

HY

(D2) | (D3)

IOH | POH
(Ss-1) |(SS-2)

Check and ensure proper condition of mounting bolts
/anti vibration pads etc

Check and ensure proper condition of electrical
wires/cables /connections and attend/ tighten/
replace them, if required

Check and ensure proper cleaning of Power Panel,
Control Panel by Vacuum Pump and dry

compressed air at a pressure 1.75 kg/cm? (25psi) with
help of portable compressor
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Check and ensure proper working of indication lamps
,Push Buttons, Switches and Fuses and Replace them,
if required

Check and ensure proper closing of main breaker (ACB)
contactor and Attend/Replace, if required

Check and ensure proper working of instruments
provided on instrument panel

Check and ensure proper working of DC control &
Panel Wiring System and attend, if required

Check and ensure proper working of different
measuring meters- Ammeter, Volt meter, kW meter,
frequency meter, R.P.M. meter and replace, if
required

Checking of the working of Contactors (C1,C2,C3,C4),
Feeder Contactors and bus coupler contactors.

10.

Ensure Cleaning and tightness of connections of Power
Panel/Control Panel. Use thermal imaginer equipment
to check temperature of cable lugs, connecting nut
bolt, contactors etc. on load

11.

Ensure Thermo Imaging of Power Panel on Load

12.

Ensure tightness of Bus Bars

13.

Strip Contactors, Bus Bars, MCBs, Air Circuit Breakers
and all type of rotary switches etc. and do thorough
cleaning of Panel and its equipments by blower/
Vacuum Pump and thinner and Ensure their proper
Servicing and Overhauling. Replace contacts of
Contactors, if required

Ensure Thermo Imaging of Power Panel on Load after
Servicing and Overhauling

WE0ET |, WX I3T ol , W YFaR

SN

Activity TI
(D1)

3M
(D2)

HY
(D3)

IOH
(ss-1)

POH
(55-2)

Check and ensure proper condition of --
mounting bolts and anti vibration pads etc
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Check and ensure proper cleaning of radiators.
Clean by water jet machine 4.9-5.6 kg/cm? (70-80
psi) with OGR and ID-27 or any other suitable
cleaning agent

Check Radiator water level and top up with
distilled water, if required.

Check filling cap and condition of radiator fan bolts
for tightness and attend, if required

Check condition of radiator pipeline, clamp &
water leakage and attend, if required

Check condition of radiator chamber, doors,
hinges, latches etc. and attend the same to
ensure proper condition.

ensure proper doors, latches, ceiling and
intactness of baffles etc. for radiator chamber

Strip and ensure thorough cleaning by water jet
machine 4.9-5.6 kg/cm? (70-80 psi) with OGR and
ID-27 or any other suitable cleaning agent.
Remove internal scaling if any, with the help of
suitable descaling agent.

Replacement of ,0" Ring of radiator pipe line

10.

Fill up the radiator with distilled water, proper
coolant and descaler

e Aex T T

SN

Activity

TI
(D1)

3M
(D2)

HY
(D3)

IOH
(ss-1)

POH
(SS-2)

Check and ensure proper condition of mounting
bolts

Check and ensure proper condition of electrical
cables/wires and attend them as and when
required on condition basis

Ensure Cleaning and checking of connection
tightness of starters of radiator motors. Use
thermal imaginer equipment to check
temperature of cable lugs, connecting nut bolts
etc. on load to find out loose connection.
Check IR.
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SN Activity TI 3M | HY IOH | POH
(D1) | (D2) |(D3) | (SS-1) |(SS-2)
4. | Ensure Checking of condition of Radiator Motor, v - - - v
connection and its tightness
5. | Ensure Checking of condition of Radiator Motor v - - - v
Fans and its tightness and attend the defects.
Replace motor in sick line/ workshop, if found
defective.
6. | Ensure greasing of radiator motor. -- -- -- -- v
7. | Check and ensure proper working of Starter of v - - - v
Radiator motor and Replace defective
contactor/overload relay if required
8. | Strip and overhaul radiator motor including -- -- -- -- v
ensuring proper condition/ working of its bearings
9. | Strip and overhaul starters of radiator motor -- -- -- -- v
¥h SISiee thel UT AKX
SN Activity Tl | 3M | HY | IOH |POH
(P1) | (D2) | (D3) | (SS-1) |(SS-2)
1. | Check and ensure proper condition of mounting v -- -- -- v
bolts
2. | Check and ensure proper condition of electrical v -- -- -- v
cables/wires and attend them as and when
required on condition basis
3. | Ensure Cleaning and checking of connection -- -- v -- v
tightness of starters of Roof Exhaust motors. Use
thermal imaginer equipment to check
temperature of cable lugs, connecting nut bolts
etc. on load to find out loose connection.
4. | Ensure Checking of condition of Roof - - |V - v
Exhaust Motor, connection and its tightness
5. | Ensure Checking of condition of Roof Exhaust v - - - v
Motor Fans and its tightness and attend the
defects. Replace motor in sick line/ workshop, if
found defective.
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6. | Check and ensure proper working of Starter of v - - - v
Roof Exhaust motor and Replace defective
contactor/overload relay if required
7. | Check IR value of Vent Motors. - - - - v
SN Activity TI 3M | HY IOH | POH
(1) | (D2) |(D3) |(SS-1) |(SS-2)
8. | Strip and overhaul Roof Exhaust motor including - - - - v
ensuring proper condition/ working of its bearings.
9. | Strip and overhaul starters of Roof Exhaust -- -- -- -- v
motors.
10. | Replace bearings of motors and self starters. - - -- - v
$ad UG ¢
SN Activity T | 3M | HY | IOH |POH
(D1) | (D2) |(D3) | (SS-1) |(SS-2)
1. | Check and ensure proper condition/ securing of -- v -- -- v
fixing bolts and covers of all trenches
2. | Check and ensure proper cleaning of all trenches -- -- *v -- v
by Brush, Jute/cotton waste etc
3. | Check and ensure proper condition of cables and -- -- *v -- v
attend/replace them, if required
4. | Ensure proper securing of cables against any -- -- *v -- v
rubbing, sharp edges
* Alternate
W Th
o
SN Activity TI 3M | HY IOH | POH
(D1) | (D2) |(D3) | (SS-1) |(SS-2)
1. | Check and ensure proper condition of all v - - - v

mounting nuts/ bolts and mounting
brackets/clamps etc
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2. | Ensure proper Cleaning of v -- -- -- --
fuel tank externally
3. | Drain the fuel and clean the tank internally as - - - - v
well as externally including the pipe line and
Sediment Junction Box etc.
4. | Check Condition of diesel filling cap and Fuel v - - - v
Gauge/ diesel leakage and attend, if required
5. | Replace wheel valves of fuel pipe line - - - - v
6. | Ensure Opening and servicing of fuel gauges and -- -- -- -- v
replacement of rubber items
7. | Ensure replacement of fuel gauges. - - -- -- v*
* Alternate
Awr faeea
S.No. Safety System Circuit Calibration/
Checking Replacement
AEL (alternator earth leakage relay) D1 SS2
FEL (feeder earth leakage relay) D1 SS2
FOL (feeder overload relay) D1 SS2
OVR (over voltage relay) D1 SS2
UVR (under voltage relay) D1 SS2
HWT (high water temperature) D1 SS2
LLOP (low lube oil pressure) D1 SS2
OSR (over speed relay) D1 SS2
LWL (low water level) D1 SS2
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Cummins A STl olel 8 HeIR&TOT TSl

Cummins Diesel Engine Maintenance Activities Periodicity is as follows:

S.No. Activities Periodicity

1. A check Every trip D1

2. B check 03 Months (OEM recommendation 300 Hrs / D2
3 months)

3. C check Annual (OEM recommendation 1500 hrs/ 1year) Alternate D3

4, D check POH/36 months (OEM recommendation 6000 SS-2
hrs/ 2 years)

5. E check (overhauling of On condition basis

engine)

7.17.1 A Check /Trip Schedule (D1)

)] Check all Engine safeties for their proper functioning. Replace, if found defective

i) Check condition of coupling nut bolts and their tightness. Attend them, if
required

iii) Check vacuum indicator and clean air cleaner element at 4.22 kg/cm2 (60 PSI)
air pressure, Check air restriction and ensure that it does not exceed 635 mm
(25”) of water column iv) Check lube oil level and condition of lube oil. See

reason of less oil and top up/refill, if required

V) Check governor oil level. Top up/refill, if required

vi) Check leakage of fuel, lubricating oil and coolant. Attend, if required
Vi)  Check all hoses, pipes for any leakage. Arrest all leakages immediately to make
Generator Car free from oil & water tracing

viii) Check and ensure proper condition of safety nut bolts of fuel tank. ix)
Check and clean engine & its oil tray to make it free from any oil traces &
dust
X) Drain water from fuel water separator through drain valve

Xi)  Check and ensure proper condition of mounting bolts and various vibration
dampers/ anti vibration pads etc.

Xii)  Check and ensure proper cleaning of floor, wall etc in engine room
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7.17.2 B Check/ 3 Monthly Schedule (D2)

Carry out B- Check after 300 running hrs/ 03 months for M/s Cummins make Diesel
Engine which shall include all works mentioned above in A check schedule that must be
carried out in addition to carrying out following additional works during B- check of
diesel engine:

a)  Airsystem
)} Check condition of element for chocking/ torn sealing and
attend same, ii) Check and ensure proper condition of Pre-
Cleaner, iii) Check and change Air cleaner element if required,
iv) Check and ensure proper condition of air hose, v)
Check and clean breather and vi) Inspect exhaust

line and rectify leakage, if any.

D)  Fuel system
)} Change fuel filter, ii) Check hose condition: fuel supply &
drain line, iii) Check & clean the tank and Non Return Valve and
attend the same, if required iv) Inspect fuel system and attend

same, if required.

C) Lubricating system:
)] Change lube oil filters, ii) Change lube oil, iii)
Change super by pass filters, iv) Check Lube Qil Pressure
(LOP) Gauge,
v) Check Lube Oil Temperature (LOT) Gauge, vi) Check the filter for any metal

particles due to wear and tear of any part inside engine,

vii) Change Governor oil

d) Cooling System:
i) Check and ensure proper coolant Ph value, ii) Check and
ensure proper coolant concentration, iii) Check and ensure
proper Cleaning of Breather, iv) Check and ensure proper Water
Temp. Gauge and

v) Check and ensure proper Radiator inlet & out let water temperature difference.
If, found less, then radiator should be cleaned with OGR & ID27.

112



7.17.3 C-Check/Annual Schedule (Alternate D3)

7.17.5

Carry out C-check after 1500 running hrs/Annually for M/s Cummins which shall include
all works mentioned above in A check schedule and B check schedule that must be
carried out in addition to carrying out following additional works: i) Replacement of air
filter (inner & outer).

ii) Replacement of tappet cover gasket. iii) Proper tappet setting. iv) Check
and ensure proper condition of Alternator terminal connection. v) Clean

trench by compressed air without disturbing cable dressing.

Vi)  Check and ensure proper condition of accessories drive, Turbo charger
and crankshaft end play.

Vii) Check and ensure proper Greasing of Alternator. viii) Take blow by on
full load as per manufacturer®s guidelines. ix) Check and ensure
proper setting of injector.

X) Check and ensure proper cleaning of turbo charger®s compressor wheel & diffuser.

Xi)  Carry out BORESCOPIC inspection to check condition of cylinder components.

7.17.4 D-Check/POH schedule (SS-2)

D check will include the following in addition to C check schedule:

i) Servicing & calibration of Fuel pump along with replacement of requisite parts ii)
Servicing & calibration of Turbocharger along with replacement of requisite parts

iii) Servicing & calibration of Injector assembly along with replacement of requisite

parts

iv) Servicing & calibration of Water pump along with replacement of requisite parts
v) Replacement of vacuum indicator

vi) Replacement of all filters and rubber hoses and clamps of air line, fuel line and
water line

vii)  Replacement of HWT, LLOP, LWL

viii) Remove the heat insulation from Exhaust Pipelines and Manifold and replace
with new after checking of leakage in exhaust system

iX) Check condition of complete exhaust system and pipeline and ensure there is no
leakage. Replace the part found leaky.

X) Checking and ensuring that all nut bolts should be tightened as per specified
torque by OEMs

E — Check (on condition basis)

E check will include the following in addition to D check schedule:

i) Servicing & calibration of Cylinder Head along with replacement of requisite
parts
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Servicing & calibration of Hydraulic Governor along with replacement of requisite
parts
Servicing & calibration of Connecting Rod along with replacement of
requisite parts

Replacement of silencer
Replace exhaust flexible pipe and ensure no leakage in exhaust line vi)
Replacement of AVM pads for DG set.
vii) Check and ensure that all nut bolts should be tightened as per as per specified torque
by OEMs

The above is as per OEM recommendation and may be suitably changed if the OEM

issues any change. The recommendation of the OEM shall be final.

Greaves A% ( TBD41V12 ) S5l SofeT & 3RaT0T fRI5gel

Greaves Diesel Engine Maintenance Activities Periodicity is as follows:

S.No. Checks Periodicity

1. A Daily

2. M1 Every 500 Hrs/ 6 Months

3. M2 Every 1500 Hrs/ 1 Year

4, M3 Every 4500 Hrs/ 18 months

5. M4 Every 6000 Hrs/ 2 Years

6. M5 Every 12000 hrs
Sr. | Engine | Check/ Description A |M1 M2 | M3 | M4 | M5
No. | System | Clean/

Change/
Calibrate
1. Qil leaks v
2. Qil Pressure & Temperature gauges v
3. Check Existing Qil Filter for metal particles v
due to wear & tear of the internal
Engine parts
4. Lube Qil Level In Sump v
5. Centrifugal Filter Paper Element v
Lube oil 7

6. System | Change Lube oil Spin on Filter (As required)
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7. Front & Rear Oil seals v
8. Lube Oil v
9. Fuel Leaks
Fuel
y Check
10. | System Fuel Level In Tank
Sr. | Engine | Check/ Description M1 M2 | M3 | M4 | M5
No. | System | Clean/
Change/
Calibrate
11. Actuator Linkage (Link Rod Ball 4
Joint)
12. Drain sediments form Water
Drain
separator
13. Clean Water separator (As Required) v
14. Injector Nozzles & Spray If v
Necessary (Only perform if black
Clean smoke /Not taking load related
problem persists)
15. Fuel Tank v
16. Fuel Filter Cartridge (As required)
17. Vertical FTP Carbon Brush v
Change
18. & High Pressure fuel Pipes v
19. Mico Bosch Coarse fuel filter (As v
required)
20. Calibrate Calibrating the Fuel Pump v
21. Coolant Leaks
22. Coolant Level in Radiator
23. Radiator Motor, Fan, Hub & Bearing v
Check Assembly
24, Coolant Level & Temperature
Cooling Gauges
system
25. Check Belt Tension
26. Clean Radiator Fins v
27. Check & Top | Add Coolant Additive v
Up
28. Check & Main Water Pump if required v
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29. Change Secondary Water Pump If Required v
30. Radiator Cap & Rubber Ring v
31. Coolant Water & Additive
v
32. Change COOLANT CIRCUIT HOSES
33. FLEX MASTER COUPLINGS - O v
RINGS
34, Water Pump Belt (As required) v
35. Air Leaks
36. Air Air Cleaner Restriction (Vacuum
Check Indicator)
system
37. Turbo Charger -Axial & Radial Play 4
(0.2 mm)
Sr. | Engine | Check/ Description M1 M2 | M3 | M4 | M5
No. | System | Clean/
Change/
Calibrate
38. Air Filter Element (Max Life of Big v
Check & . .
h Filter is 2000 Hrs / 1 Year
ange Whichever is earlier)
39. Clean After cooler v
40. Vacuum Indicator v
Change
41. HOSES IN AIR INTAKE SYSTEM v
42. Exhaust Leaks
43. Exhaust Bellows & Change If v
Exhaust | Check Necessary
44, | System Retorqued - Turbo Turbine side v
Clamp
45, Clean Exhaust Silencer v
46. Tappet Clearance & Set if necessary v
47. External Fasteners Torque & do If v
Check Necessary
48. . Check Vibration Damper v
Engine
49. | Related Alternator Greasing v
50. Exhaust Silencer v
Change 7
51. Tappet Cover gasket
52. Check & Crank Shaft End Play (0.12 mm to v
Record 0.2 mm)
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53. Check Valve & Insert Condition, v
Change if necessary.(Check if any
abnormalities found on valves)
54, Check AVM & Change if necessary v
55. Change Liners If Required v
56. Change Piston Assembly If Required v
57. Check & Checking all critical fasteners change v
Change if Necessary
58. Check Push Rod Change if necessary v
59. Check Tappets & Change if necessary 4
60. Check Rocker Lever & Change if 4
necessary
61. Check Cam Shaft & Change if v
necessary
Sr. | Engine | Check/ Description M1 M2 | M3 | M4 | M5
No. | System | Clean/
Change/
Calibrate
62. Check Connecting rod Big & Small 4
end bearing change if required
63. MAIN COUPLING RUBBER v
ELEMENT
64. Battery Condition
65. Electric Check Specific Gravity of the Battery v
al
66. Battery Power Cable leads v
System
67. Check & Over haul the Self Starter Motor. 4
Change
68. Check & Correct- Panel Wiring v
Check v
69. Wiring Check EPS & Alarms
&
Clean P ; v
70. Panel Magnetic Pick Up Unit
71. Check & Sensors & Safety switch, Change if v
Change necessary

The above is as per OEM recommendation and may be suitably changed if the OEM
issues any change. The recommendation of the OEM shall be final.
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qIa &Y & ATC ool 3M8cH ( Must change item )

Sr No Items First Second POH
POH

DIESEL ENGINE

1. All types filters Y Y
2. All types hoses as (oil, pressure, water) Y Y
3. Inhibiter corrosion Y Y
4. All rubber item Y Y
5. All Gauges Y Y
6. All Gasket Y Y
7. All Connectors Y Y
8. All clamps Y Y
9. All side body filters Y Y
10. AVM Pads - Y

Alternators

1. All ball bearings Y Y

2. All rubber items (Capsules) Y Y

RE & Rad Motors

1. All Ball bearings Y Y
2. All terminal plates Y Y
Fuel Pipe Line

1. All wheel valves Y Y
2. Gaskets Y Y
3. Fuel gauges Y Y
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LHB POWER CAR
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Englne Control Clrcult { LHB Power Cer)

DG A control
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FEEDER SAFETY CIRCUIT (LHB Power CAR)
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Power Circuit for Conv. type EQG Coaches
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PONERCAR SCHEMAIIC DIAGRAM
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HOG f&¥ecH

HOG f&¥eH & o9 -

1. I TSl $r 3R IEIGHT
2. HSD 31Idl &I @9d & el

3. gRaresT @ A gl
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%ol , 50 hz gcas & aRafdd fhar Srar g |
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WAP7 olfel & 39eieY g |

128



MMM
> |||

s >
zZs
5 2
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AUTO TRANSFORMER

| | 750 V AC
hase Soun
750 TO 840 V AC Hotel Los
AUTO TRANSFORMER
{ —de 750V A
3 Phase Source
750 TOS40 V AC | | To Hotet Load

v o
TRACTION TRANSFORMER HOTEL LOAD CONVERTER 2

Figure - 2: HOG schematic with single hotel load winding in loco transformer

( HOG RaTes ¢ giweR LOT 7500 f&erer gled oiis arsfsar & Iy )

¢l TIABIER So9e dlecsl - 25 KV , f&arer oot
glcel ol arsfsar &7Adr - 945 KVA
AlffsTe aleest - 750 V , f8arer %t

glcd dIS halded &THdT - 2x 500 KVA

heldc 33eqe drecol - 750 V , 9f %7 , 50Hz
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Figure - 3: Power car block diagram with HOG supply

( 9T &R HOG dvars Rve#d )
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Figure - 5: HOG schematic with modified loco transformer (7775 kVA)

(HOG FaTeH AifswEs o TiweR 7775 KVA @ gled dis asfser & ary)

ST SHBIR FoAYe dlecol - 25 KV, f&Harer %ot
gleel g arsfEar &fear - 2x 622.5 KVA
AfATT areest - 960 V , &Ired ol

glcd g &heldcy &THAT - 2x 500 KVA

Fhedcy 33eYe dleest - 750 V , o %o , 50Hz
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1. THl TERIET HAUIRAT & 3NSIRT 1 =

FER &1 A1

;

sA13fieT dod ¥ Ay & gBR

SIS FHIFNRE TN Ay Sigee #eT oy 205 mm
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11.
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12.
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14.
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15.
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8 ¥ kg

17.

dorar e oy s
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2.l P IERETOT FHAIRET ¥ AR A A (T By )

FER &1 A1

;

sA13fieT dod ¥ Ay & gBR

SIS HIFAR RN Ay Sigee e oy 205 mm

Bfoee AcdrHIeY

T ¥+1 10,13,15,17
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3. FMSY FhTeT ITRETOT heAuTRAT & HISIRT &l T ( amsT Fehrer 3T )

HH 3SR & A AT
1. | 30 Jod TEX f9U & BN 1
2. | 3RS FHFEERN R faY Siisee &ed oy 205 mm | 1
3. | BfSea AcEHY Y T erex T 1
4. | pfear anufder fr ( arse, thed, TS ST sieg, 1
3R )
¢¥C oFT ( 2 HieX dhadl & AT ) 1
. e fay A« 1
7. | DE ¥R 1 8¢

(8 & ¥<c-6/7,8/9,10/11,12/13,14/15,16/17,18/19,20/22)

8. |aE® 140 mm ( I )

9. | TgarEeTd X 255 mm

10. | 3RE Bfoee AT

11. | SHeICs el TR 6 39

12. | dTel 9eT X 300 gm
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14. | T JoR 6 3
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4. wH g 39 # W M arel AR

( AT HUSH @R g oS TR AR & Simel )
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27.
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31.
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32.
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59.
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60.
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THY 9

62.

TAY FTT

63.
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64.
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67.

TIe Al T 10 & aof

68.

el

69.

e I

70.

TR TS

71.

a5 o 3o A=

72.

v \
FIS ol Th BN

73.

AISHh (A% ) A

74.

aray §Rm

75.

oAlSelled §IRT

76.

e §er

77.

Giéeo ¥ Sl

78.

AR deT W T 3

79.

gol da1 g3l ARy &g

138
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A I
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SIS HIFARE RN faY Sigee el =iy 205 mm
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SA1377eT dod TEN AU & 3B e 9y 8 =5
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29.
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31.
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32.
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