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SPRCIFICATION FOR _THYRISTOR RQUIPMENT FOR .
Eiﬁ%ﬁgﬁﬁa37ﬁzﬁrﬁﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁﬁﬁﬁe '

—

SCOPR & DRFINITIONS
SCOPE

Indian Rallways have electrified around 9000 route
kilometers of track, Further electrification 1s
in progress. The power supvly system adopted is

-of 25.0 KV,.,, 50 Hz., single phase excepnt for a

small secticn of around 400 route kilometers with
1500V DC supply system. The equipment to be
supplied will be provided on 25.0 KV., 50 Hz.,
single phase AC electric locomotives.

Currently the electric locomotives manufactured at
Chittaranjan Locomotive Works, Chittaranjan are
rated for 3267 HP using conventional tap changer
control, silicon diode rectifier, DC series trac-
tion motors. Speed potentizl of freight locomotive
is upto 75 km/h., maximum staerting tractive effort
gg 32'5t and cogti?uous r;n?éng tractive effort of
- a A L
paﬂiﬂsca\"tb@ ipﬁﬁ/e (?NA §g) iﬁs 1210 kw{ﬁpeed potentigl of
Taking into ccnsideration the present increased
trailing load of 4700t of BOX-N wagon under design
the performance parameters of the required loco-
motive 15 44t starting tractive effort and 5000HP
continuous. In view of the above, an upgraded
version of electirlc locomotlve, designated as WAG-7
1s under consideration. .

Also for dncreasing the trailing load to 2€ coaches
ané the speed upto 120 km/h AC WAP-4 class loco-
motive with a starting tractive effort of 26.3t

1s also under consideration.

63715

The use of thyristor controlleé equinment has been
considered on these WAG-7 and ¥AP-4 loccmotives due §
to stepless control, use of fixed ratio trsinsformer
elimination of tap changer, field weakenlng without
the use of resistors and contactors, etec, The
existing DC serles traction motor type HS 15250 will
be sultably mocéified as a compound traction motor

HS 15250CB! to sult thyristor convertors, the detalls
of which are given under equipment datz in Chapter-V.
The traction motor type HS 15250C3 will be a fully .
suspended type.

This specification is for decign, manuafacture, test-
ing, installation, commlssioning and field trials of
thyristor convertors with associated equipment as
detailed below for use in the proposed 5220 HP, 25 KV,
50 Hz, AC single phase electric locomotive.

se ey 2
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" The convertor is to be completo ,with the tollo
associated equipment t-

[

Surge absorbers to protect the thyristor }

convertors.

Power factor correction units.

Assymetrical half-controlled bridges operating
in two step sequence c¢control comolete with
micro-processor based control and protection
system.

Microprocessor based control system for thyriste
controlled bridges of traction eircult and power
factor correction units, microprocessor based
gontinuous system health monitoring, Tault dia-
gnostic system and indicatlons/alarias etc
detalled in Chapter-IV.

Continuous wheel siip/slide detection system

~and slip/slide control.

YMaster controller~cum-weak field controller
detziled in Chapter-1IV,

Sensors for control function.

Interface units ror fzult retrieval systenm,

display, display. control, key board, printer,
ete.

Snlid state switches, relays, cmtactors, power

supply, etcs, reguired for thyristor confrel
convertors and controls.

The offer shzall be Por sets of equinment for
! mounting on WAG-7/WAP~4 locomotives end _ complete,
_loco sets as spare. - List of components required
_%> for maintencnee for & period of 3 years is to be
furnished with cost by the tenderer.

Definitions.

tTenderer! /'Supplier' means the firm/company sub-
mitting the offer for supply of electrical equip-

- ment conforming %o this specificatlion. To qualify
as a tenderer/sunplier,-the firn/company .shall
.provide satisfactory evidences acceptable to the
Purchaser in that they -

(4) have tbe raquisita ‘eapacity to develqg tbe -
ng th

design on the basis of manufecturi yristor
control for traction or industrisl applica-

tion which 1s performing well,

seves O
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(11) have manufactured progrnmablo logic -
controllers or the like P et

w e
- —— A ——— — - . et = .

'Purchaser! means the President of the Republic

. of India.

RDSO means, Research Designs & Standards Organi-
sation, Ministry of Railways, Manak Nagar,
LUCKHOW, Incia - 226 011. ‘

'Insnecting Officer! means person, firm or depart-
ment nominated by the ‘purchaser to inspect the
equipment on his behalf or the representative of
the In5ﬁecting Officer so nominated.

CLVW mezns Chittaranjan Locomntive “orks, Chitta-

. ranjan, West Bengal, India-713 3dl or their

suUccessors.

Contractor means &any firm or company with whom the
order for supsly of electric equipment has been
placed or intended to be placed.

*Sub-supnlier! /Venoor means any person, firm or

company from whom the ‘cont’ractor may obtain any ¢

material, sub-assembliies or assemblies used for

the manufacture of the evectrical equipments so mentione:

I®C means Internationzgl Electro-Technical
Commission. ;

'IR} means Indlan Raiiways.

'BG' means 1676mm gauge, referred to-as Broad Gauge.

_'IRS' means Indian Railways Standards. =
. . O~
'IS' mezns Indlan Standards. ég
'BS' means British Standards. =
[ ’ 1
'ISEE' meons the Institute of Electrical and
Electronics Engineers, Inc., U.S.A.
|
| “
-i,:':‘
*8 " ® 4



2.2

R SR &

. CHAPPER - II-

POWER SUPPLY SYSTEM AND GPRRATING CONDITIONS.

Traction Power Supply Systenm.

The basle features of 25.0 KV, AC, single phase,

50 Hz system are as follows :- .

- General .+ 25.0 KV 1s the nominal voltage
of the system. The design,
caleulations &nd guaranteed
periormance shall be based on
a line voltage of 22.5 KV, AC.

(L]

- Supply volt- 19.0 KV to 27.5 KV
age varia- '

tion Qccasional maximam . : 30 KV
Instantaneocus minimun : 17.5 XKV

- Variation in : + 3 % (48.5 to 51.5 Hz).
frequency ; '

-

-

The voltzge is subjected to wicde fluctuztions
which are inherent in any traction system. The f
traection substations are provided with 12.5 MVA/( ~
20 VA, 132 KV/25 KV single phase transformers.

As per sunply conditlons, average power factor

is not to be less than 90%, failing which hezvy
venzlties are inmposed. 1Incdlan Railweys are also
considering the 2 X 25 KV AT system for traction
povier supoly. -

Climatic and Environmental Conditions.

The environmentzl &nd service conditions zre
given bzlow :~= :

-  Haximunm
tenperature
(ztnmospheric) Under Shade .. 50°¢

Under Sun = .. 70°C

Inside Loco . 55°¢C

- Winimum : 0% Z e
- Humidity : 95 to 100% during ralny ”
s5eason.

'.'. 5
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. .- = Reference - : 'Amblent gm0
. g 51.te con- : e - -‘ ‘ - .;,_,W- i} ) -‘
ee. o ditlen Inside loco EPEEOC T
et Homalty . TUpte 96 -
Lo, . . ' e, v
B e , Altitude ' - 160m above
o ' ;4-- mean sea
S . _ ‘Ifgwlevel.

ah - Rainfall Very heavy in certain areas.
iy A _ o : The locomotive eqiuipment shall

be designed suitably.

A . - Atﬁosphere t Extrecely dusty and desert
o during hot terrain in certain areas. The
W weather dust concentration in zir may
NP reach a high value of 1.6 ma/M .
- Coastal : The equipment shall be designed

area to work in coastal area in humidity
. : an¢ salt laden and corrosive
- atmosphere. The maximnum values
‘ of :the condlition will be as
follows :-

01 Maximum .a 8 -5
- pH value

.2 - Sulphate «o 7 mg/Litre

.3 Hax. con~ .. 6 mg/Litre
centration
of chlorine

+4 Hax. con- ,, 130 micro
‘ductivity Siemens/CH N
= Vibration :, The equipment subesystem and o
\ thelr mounting arrangement shallk’
be designed¢ to withstand satis-
factorily the vibrations and shocks
encountered in service a&s specified
in I -571 Publication for elec-
o _ { tronic equinoment zné relevant IECs
G o as apnlicable to other equipments.

2.3+~ Signal and Telecommunication Installations.;

2.2.1> . The track:over which the lccomotive will run is
~:- -~ equipped with éifferent types of treck eircuilts,
«:. + - @aXle counters, block instruments, point machine,
. irivw.. etc. . On the coomunication network, train control -
'hfzicircuit end teleprinter circults, VHF and micro-
» wave clrcuits are employed. Broad detzils of such
signalling and telecormunicztion eouipment used gre

Vg
»
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.» iven in Annexure-2. The design of power electronlog .x

::; énd control electronics offered for providing on the ..:
"o locomotive shall be sucdh as not to cause unacceptable

" levels of interference on thess circuits as detalled
“1in para 2.3.2.

2.3.2. .~. The following are the maximum acceptaﬁle level as
" smnmessured on the current drawn by the locomotive :-

. =. el Psophometric current shall be as low as possible.
v 3w It shall not exceed the limit of 10 Amps under
S any circumstences. Offer with lower values may
I be given preference,

. .2 Interference current éue to second harmonic
. should be less than 2 Amps. ,

. ___-l—---—--.!=’:{‘-‘l
N .
; 3. The interference-t:;giﬁf;n the audio frequency range

) . {1 Kdz to 3 Kiz) and in the high frequency range -
(above 3 Kiz) shall be mutually agreed between purchas
- and manufacturer, &7
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Spark Gap ET-1 Lof~-,21 1s p vided '~ e_i‘ore’?vacu m circ_'it
breaker /and the spark ‘gap ET2 wlth‘a""gap ‘between 170 £0 i
50mn‘along ‘with’the’ gapless 1igh1ning arrester.provided as -
shown ;in circuit /diagram willtbe‘ apcording 4o RDSO Specific
tion No“’fSpec./ -1/2 05-~ P SRR oL

; ":{#' " ﬁ‘e oeaiven T '?Ci‘*"‘"i 53‘5 e "}"‘:‘*‘1""**314 g K v“:tﬁ?

The vacuumj“circuit breaker (VCB) type‘}?O‘“*CB ;08 M/ GEC‘ A
make 'OF } similar or»an ‘airiblast- ckt.*;breaker 31113b9» o
provided ‘and At s 6peTating pa;gmeters aare rumished under
oquipment data® in -chaptdreVe=" 71"
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The mwm ,p aamtio mammar NS
with ‘four (4) 4"’sew::cmﬂt!.su-:,r ‘mindingn ‘Pob tedction” motor.s LA
two -auxlnarywwindings ‘tor‘r ing’.tha “separately - .
axcited ‘shunt windings’ of ‘traction motors (TMs are wpm—
tely-exclted DC ncompound‘motors) -and:tertiary-winding—

for auxiliary power supply. As shown in the figure
at .A.nnexure-D, veach Lsecondary winding ‘is’ connected
to«:a_s‘ontrolled Ebridge ‘¢onvertor -and; the;output ‘of two
traction ‘convertors, are ~connected ;. Any ‘aagas to.

‘n_.

get &’ z-steﬁsequence control‘to “foed’ v b m
grolp ‘of + three ;gtraction motors imounted in the samerw -/
bogie ‘ang> connected‘”in parallel‘ ‘rhe :half controlledm
bridges wlll-be operated ‘An’sequenceiforytraction ¥ w‘c
motor, voltage»control.a{g‘rhe series‘&f:leld :of «traction’’
motor,is’ conriected 4niseries. with he“itraction motor
érma.ture ié’?%-i"k*""?f"‘?" o TN BN A :
R S By B "i“’t"‘“’ ;g,, if k
Beparately qexcited,,shunt-*ﬁelds of«*the_‘zt
onyone: hog;g \are pperateda.tm series ‘and efedjrrom*a-« ¥y
rully;énontro‘;wlﬂ; .'re vtiﬁ. Fibridge }Weak zfieldsopera:} £
t}gﬂ} afididynanic) bl shal1nbe;

R
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) wgfobta.’-.nev.i'ﬁ“l:ny con-f 3
¥ w]w.lin wthek _ut‘t“tmf fnli?l‘controlledgbridg ,}lfeeﬂ 53 - gi
shant: ¥ eldsst7A reverserﬂsjnsediforﬁ?cha ngingfthet: ¥+ -7
ir *t:lon‘of “—lgcomofive o :gdraet;logimofor@mtqgtgé!?mﬂ a“i
3 ) ,90&!1 £:by o;« B0, 1 7
Er&%ﬁh%n e miﬁrg%g gngotﬁt nii %e‘*ﬁro‘vﬁ"éar ’%
aith: smoo tﬁmg?reaetbr?t“}m ripple} eurrentj below, %
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Esiﬁat'vsfulﬂ‘load‘} iy 5.1_

' uzm‘ v B on o a0 e e,,,\‘h

’ﬂ

-

s T TR

e

¥




3.2

3.3

-
(el
I I }

50302

- . Mo el oo
" s e .
* el ""‘f:'_,;.;*f.\fl"- 8 -

£

)
- .-‘..":'.‘ PR L;"'."‘

L
1{
4

The locomotive i1s provided. with dynamic braking . i
with a suitable changeover switeh. Shunt field ..
. should be so regulated that maximum braking effort
718 obtainable; with the use of shunt field only.
The maximum value of braking effort shall not -

. exceed 20t for WAGs7 and 16.3t for WAP=4,

z

. Voltage cbntfg;.

-

The voltage control for traction motors shall be 7

obtained by”controlling the firing angle of thy- 21221990
ristors in half control bridges and the two bridges ©

are opercted 1n sequence.

.The shunf fieid windings control shall he obtained -
by fully controlled fleld excitation convertors.

Hodes of over:ztion.

There will be four modes of operation as explained
below :- 'h),

(1) Starting;

(2) Continuous running at any selected
position; .

{3) Weak Tleld operstion; ¢
(4) Dynamic braking.

Starting mode.
ance

In 'starting' mode, the voltage conirol:is achieved by

one half controlled bridge of each bogie traction motor

group convertors. The voltage across traction motors is

increased by increasing the conduction angle of thyrigters.

The firing of the Bridge No. 1 shall be advanced firsi

and subsequently bridge No. Z of the same group is fiineil,-

keeping the DC voltage lirear with resnect to master controlle:

angular vosition. There will ‘e nominated number of steps

for the master controlier corresronding to limiting the

traction motor voltapes in equal steps, at lenst threaerée

steps- for each half control bridge and one at half the

voltage, i.8., -full conduction of one bridge for each .. . ..

bogie. The conduction angle of thyristors should gradually -

change automatically for smooth variation in voltage/ .. i -

current to obtain stepless control. The acceleration . 4.
shall be under current contrel mode within set 'voltatge.ll_,\%._.w.~

T B Bary y o

EEAEI ¥

Continuous running. .

It should be possible to run the locomotive cont inuo Gsdgt ™
at any presét cordition according to the position of:Zbted
master controller.

ssaese 9
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Wheel slip/slide shotld -be detapted and automatic- :
ally reduced the concuction angle by microproeessed
control to arrest the slip/slide.

3.3.3 Wﬁak, field Operction mode.

)

The control loglc should be such thet changecvef

to weak field operatlion mode 1s effected only

after the startimg mode and full traction motor
rated voltage is achieved. The wezk field operae
tion shall be achleved by controlling the shunt
field current. The weck {1lelé mode shzall have §
control positions, setting the ¥ wedk field betvween
the maximum &nd minimum. The maximum weak fileld 1s
40%. The change from max. to min, shall be stepless,

The traction motor 1solction is achleved by ooening
the respective tractlion motor isolating contactor
(11-6). The feed to the shunt field of isolated
traction motor will remain in circuit. However,

if one group of three mctors are all 1solated, the
separately ezclted fields zlso should be iSDlutEﬂn

e84 Dynamic brake. '

The master controller will be moved from traction
position to braking side and the shunt field exci-
tation will de contrelled by ccontrolling the firing
angle of fully controlled field exeitation bridge.
The master controller may be provided with seven
steps, ong of which will be for changing connections
from traction te braking ancé the balance six for
. fielé control.

In case of excessive braking effort lezding to slice ™
conditions, the firing engle should automatically
be recuced in order to recuce the excltztion mnd o
thereby overcome the situation.

34 Contrcl scheme.

‘-t I'US

The control will be of flexible nature, main control
being set by the ériver ané within the driver's
control command 'asutomatlic control' being schileved
by the microprocessor. The contrel function should
be based on z constant zrmature current till con-
duction angle as set by the noich position of .

master contreller g’ aﬂhleved and- locked“untll
changz is ordered by the .driver. -

All the controlled briages shoulé be controlled _
through the master controller through a synchronocus
control command by the microprocessor.

1 ) ’ L3 N L BN J 10
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—The contrdi system should be so desiﬁﬁeﬁ asﬁ#ﬁiégggggi
operatd the locouotive with one bogie, 1.e.; three. .
traction motors isolated condition, - Mmool

There should be & puilt-in wheel slip/slide
protection in microprocessor control scheme
under which correction will be appilled only
to the affected bogle motors which 1s under ‘
slip/slide till normal operetion is restored. k

4

' Necessary indication should be avaflable on

driver!’s desk. Pacility shall also exist for 7
automatic sanding operation in case og wheel
slip/slide.

In case tne interference level goes beyond the limit
the vacuun circult breaker shall trip with an inéi-
cation to drivex Micronroccessor based control should
also control power fector such that it is above 0,95
beyvonc the speed of 25 km/h.

The ccntrol shell be suiteble for multiple unit
operation upto 2 locomotives, Equipment for such
operation forms part of the scope of suprly,

o
Protection schene.

The totzl protection schene for thyristor equipment,
povieyr fzcior tontrol, etcsy shoulé dbe & part of the
ctesisn ané 1s to be enviszged and provided by the
supp lier. The drotection screme shall be ensured
throuzh microprocessor control system.

Standard protection like over voltagze, over current,
over tempzrature, monitoring of proper functioning

£ the ccoling system &and nec:ssary interlock with
circuit breaker to trip in case of inzdequate cooling,
~&rtn fault protection in power circult, earth fault
protection in the suxiliary circuit, harmonic current .
beyon¢ the limlt vilues, power device failures,
excessive rate of rise of voltage and current, i.e.,
cv

. gF °nd %% protection, gate drive orotection to

thyristor, etc., are expected to be covered in the
schene. Detalls of proposed protection to be pro-
vided are to be listed out in the offer. The major
faulis shall be displayed to the driver’ throush
micronrocessor baceé eguipment and shall 1solate
faulty equipment antomatically. i '

Ironitoring control.

The microprocessor besed system should continuously
monltor the health of the power convertors and pro-
tection syztem, for their proper functioning. At
each fresh start, i.e., &t the time of switching

l'l.O' ll
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on the bvattery supply, the mlc¢roprocessor should check the
soundness of varlous cards and confirm through indications for
n ornal condition and fault in case-any card is defectiye.
Similarly, faults located during monitoring while on run should
be indicated to the driver alongwith an advise for further
course of action to be taken by him, in case no automatic
corrective action has been taken by the ¢ ntrol itself,
*\. ~ . .

The harmonic disturbznce shall also, be monitored by
monitoring device for detecting 170 Hz component in the
traction current drawn by the locomotive.: This device
should & cut off vower to the thyristor equipment in t hee
event of values exceed a predetermined level. e :3

' 3

6

6.1 For prevention of mal-functioning of signalling system .a &
" monitoring device should be installed in the thyristor .
control locomotive. The detecter should be capable of ¢
detecting vnbalance of control angle in positive and rnegative
‘half cycle toth uncer steazdy, state and dynanic conditions
and DC comonrent/even harmon.c content in the primary current
of locomotive, The detecting device(should cuc off power to
“the ihyristor in theevent of value exceeding a pre~determined
level. :

2.6:2 To detect uncontrcliled in rush of current in the event of
thyrister failure and initiate corrective measures, a thyristor
failure detection device should be installed in the loeometive.

3.7 . Cverspged.gostrol $

When the loco s moved light at terminals, oversrteeding due to
accident at movement ¢f master controller to full poszitien is
to be aveided., Th? -cceleration shauld be monitored and when-
ever it exceeds 0.7r/ sec? the centrel logic is to ensure that
power is shut off to traction motors beyond 20 k=/h.

¥

The microprocesser based fault diazgnostic system should provid
a.commiete nrotection scheme for the cffered system. It sheul
nct oniy detect the fzult but also carry out isolation of the
faulty equi~menis to the extent possible with indication to the
driver accsriing to a set scheme. The sgl scheme will be
finalised after mutvzl agreement betweenERDSO and the suprlier.

=
=
r

-

In addition to the zbove, the fault dizgnostic unit should
indicate the driver the defects occcurring in the locomotive on

- other circultry as detaziled in Chapter~IV para 4.11.1. The
operation part like isolativn of such defective equirments, etc
will be done by the driver. R

0000012/_-



3.1C

Multiple operation.

The contidol scheme and e ntrol wire should be so designed to
permit-the operation, fault diagnostic features upto two
locomotives in multiple operation.

Auxiliary Motors

The three phase auxiliary motors to be used for cooling system
for tie convertors offered shall have its own. proteection systenm
for isdlation in ense of fault and necessary interfgee with
maln equipments and protection, system. The auxiliary motors
shall be'suitable for 380V + 222 & & . 4 50 Hz & 37 , phase
voltege! anbalance of 5 .y in thr e phase nower suuplj

0

¢4013/'-
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. CHAPTER - IV
4.0 OPZRATION pmmrgns OF. EQUIPMENTS T0 BE SUPPLIED.

The performance specification and operating require-
ments for the equipments to be supnlied are detailed as _
- under :- AR _ .

-

4.1 Pomwer factor correction unit.
e
~ ~ ! lileroprocessor contTolled - thyris*orised power factor

-t

'*4; correction unit suitable for light load, to normal load

./~ trains should be provided. The power factor shall be _

k_measured continuously and corrected so that 1t 1s close to
‘unity above train speed of 20 km/h. .

4,2 Harmonic filter unit.
| The harmonic filter unit shall be suitable to limit
. the c¢isturbances to the lovest possible and below the
speciflied values indicated in Clause 2.3.2.

4,3 Half controlled rectifier bridges.

The half controlled thyristoriessé reczifiler bridges
to be supplled shdll be comol=te mith surge errester
zné -other protections on both AC & IC side feult
filzgnostic system, tooling system, etc.

There shzll be two half-controlled bricdges operating in
sequence to feed three trection motors of one bogle,
Similzar urrangement shell be provided for other boszie
provided with three traction motors. Each bogle shall
have its control independent so that half power is °J
avuilcble in case of one bogle isolation,

637

RBach half controlled bridge shall be sultable for a o
continuous rating of 3 x 13504 DC after cdercting for
higher ambi-nt specified in the specification. In !
case of severzl devices in perallel to get reauired
current rating, the continuous rating of the convertor
with one string isolated shallbe furnished. :

In the circuit confizuration, 25% safety mergin in the
rating of both voltage and current under worst condi-
tion is to be ensured. This should be estszblished in
the offer with calculation. :

A minimam thermal’ margin of 5°C for junction teumperature

under worst operatlng condition for the power devices
is reguired,- . .

ceseld/s
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The over-voltage protection shall be provided by
blocking the triggering pulses to thyristors. The

over current protection shall be achieved by tripp= .t
ing of the main vacuum circuit breaker. In case

of overloading of anytraction motor, the respective
traction motor contlactor will isolate the faulty

motor. The daesign and setting of rectifier bridge

over current should be such that the rectifier

should be capable of withstanding traction motor

flash over current, etc. for a period of 107 ms till

it 1s cleared by the main * =:::+ eircuit breakers.

In case 2f internal fault such as device failre, the
faulty string should be isolated automatically permi-
tting normal onerstion of locomotive with the remain-
ing strinrs in parallel, in case the offered convertors
is fuse free.the detalled vrotection scheme, reliabili:y
its 1solation, safety factors, etc., should be sunnortes
by calculations and service verformance for tradion
aprlicstion. 1In case the strings are provided with fuse,
it should ke s> matched that the remalning devices with-
stand the surge current with current unbalance to avoid
any damage to hesalthy deviess. ‘

The convertors should be complete with variosus pro-
tections required for the vower devices and details
furnishe in the ofler, liodular construction 1is to
be zCopted a- far as mossible. The semiconductor
devices should conform to I3C=14E, other components
relevant IL0 specifictations cnd assembled coaverter
to IEl=k1i=1, :

ct
™

Fully controlles rectifier bridges for field
egxcitation, :

—

Tully controlled rectifier bridges should be suitable
fer 379 amps continucus rating for feczding three series
coninecte. saunt fizlds of traction motors in one bogie
The fully conirolled thyristorised resctifier bridge
shexld te controlled by microzrocessor and commlete with
21l protections and cooling system. The input voltage to
this convertors is fed from the trazsnformer winding
naving a voltzze of 140 volis corresosndig to 22.9%V on
~rimary. There will be two such windinzs each feeding
£2glds ¢f three traction motors.

The winimam safety f=etors as ziven for main half
contrmllesd bridres shiculd be ensured for these field
convertors alsdc. ;
I+ is vreferred to have cooliig systea of feld
excitaticn convertor common to main convertor feeding
the same grour of motors in one bogle,

-110015/-
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Master controller,

The composite mater controller £r powering and
braking shall have minimum 17 positions, 0 to 10
preferably in trzztlon povwering end O to 7 positions
in opposlite diregtion for braking. The total
rotation of the master controller angle for both
trazction ané braklng modes shall be limited to 180°
maX. The powering positions shall be for O to 7

full field operztion with 4th position for half :
voltaze eand € to 10 for weck fleld operstion. Brak-
ing positions shall be O to 7 with position 1 for
chanze over connections to braking mode. The position
of master contrcller shall decice the max. concduction
zngle with constant armzture current, voltage
maintained within the set limits and sequence opera-
tion of series connected helf controlled rectifier
bridges ané shunt field excitition current. The
master controller shall be provided with micro-
switch cont_acts of 5 Amps rating with L/R of
40 m3 at 110V DC for control functions. A min.
of 12 contracts-56 normal and 6 reverse- shall be
provided. Suitable interlock between forward/
: reverse movement & the master controller shsll

" be provided. '

Sultable smoothing reavters {SIM-£) o 1imt the
ripple current to 25% to 30T over the %ange of
0.25 0 1.2 rated current for traction motor is.
provided along with the tranefsrmer. Each smooth-
. ing reactor is rated for 750V, 200 A continuous.
‘The duty cycle per coil is :

»

&3
00 A - continuous - followed by !S?
: o
1350 4 » 2 minutes - followed by L
1200 4 - 10 minuies - fDIIOWeé by f

960 & - 1 hr.

.

Max. voltage -~ 1250 V DC'(rectified)
?
- Ripple frequency - 100 Hz

]
Je

Sensors.

Suiteble sensors, i.e., current trancformers,
potential ftransformers, IDC current transformer
{DCCT), DC potentiel trin-formers (LCPT), temper-
eture sensors, relays, ccatactors for electronic

s

18/~ .
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. control, etec., a@s required for thyfistér equiﬁment,
power factor correctlon unit, filter circult, ete.,
gre to be supplied with the equipment.

51
w

" Auxillary motors.

Three phase auxillary motor/blover, pump set, etc.,
as requlred for offered coollng system willalso

be supolied with the equipment. The caleulation
for thelr adequacy and rating, ete., are to be
submitted vith tender offer. The total load for
the ollered auxiliary michines shall be within

6 KW, The auxillary motors shall be suitzble for
380V + 224 % snd phase unbzlence voltege of 5%.

Speed sensors.

Suitab}e speed sensors for various conirol function
viz sliv/slide etc. shall also form part of the supr

8lirc &nd slide contrel unit.

Slip ung slicde control unit must be provided for
fest detection and corrective action of wheel slip
and slide. Details of the sazme shoulé be included
in the offer. Creep conirol brovision is preferregd.

iferosrocessor based control, fault insication,
monitoring and éisplay system, (-

A proven control scheme in the offer is preferred.
The contrel »hilosophy should be such that it should
be possible to move the master controller from one
position to another. The corresponding concuction
angle achieved¢ through a built-in change rate of
60A per second in the traction motor current as long
as the control bridége 1s continuing the control
curing starting mode. During weak field operation
on the rate of current chznge should not be more

+ then 304/sec.

The electronic comronents should preferably of

iTL, Grade 'B' and assembled equipment should be
tested as per IFC-571 for sztisfactory operation.,
The dry heat test with equipment energised and
loadec shall be conducted at 85°C instead of 70°C
mentioned in IZC 571,

In case the UIL Grade 'B' components are not used,
the screening procedure, burn-in procedure followed
for components and assembled PCBs with temperature
limits anéd Suration in hours, specification follovied
for procurement of components, quality assurance
measures adopted, etc., should be submitted in deteil

coee 1T/=
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Provision of sultable recundancy so as to immrove
reliability will be necessary. The caleulation
for reliability and redundancy should be indicited
in the ofler. - o

The offered equiﬁmpnt shall hove built in sutomatic
¢lagnestic system ené troubls shooting upto card
level,? The detalls of indicuations for feult -~ %
locution shoulé &€lso be listed. Folloving func-.:
tions are expected from this system :- '

v
Lu

ﬁ;(i) Féult, its status indiccotion and lOEF‘nﬂ-

i {11) Continvous monitoring of locomotive

C operation and uctectlon of &bnornal
conc1t10n and initiastion of correctlve
action. uné lozging.,

(1i1) Detection of harmonic contents and
trioping of lccomoflve in case it exceeds
tive limit vilues with necessury '
inﬁications.

(v LEP sycten oifered shall displecy &cdeguate

ivi'orzation frem the stored memory, in
cise of any fault, to enable the c¢river/
she¢ zaintenance staff to n»roecee€ ith

i tae tronnle snooting.

. {v) Continuous monitoring of »over factor
wné cerrection. .

Lecitiornal sclie=nc for which menitoring and
ivclcevion is to be érrenced ihrough & micro-
DreCessor b;seé fzult monitcring qgsteﬂ.

- o
iicro rocesszor bzeed control should ensure thet oy
it is not »oselble for the cdriver to stort the o~
truin unless suf icient conmiresseld oir nregsure é?
is gvailenle For overction of the prneum:tle controls
winé. briiz pover. Ten such in-uts ooy ber tallen ¢s
the meriamun for the rurpose of Cesign. {

The' fanlt monitoring w«nd incdicetion will be basieszll::
for vecltage insuts/pressure iHuUtS/ue per.iure
inouts. rPbe ncture of voltaze intuts gre like low
bettery veltege, blowing out of & fuse operution of
relay, etc.

Succiessive points will be monitorec for availability
of the voltcze signals. Vhen the voltaze glgn;l
VarlShEu, tuo conse cutive voints at which the sigznal
is aviilable and not aveilable will be pickec up

“wné used feor p;occs51ng the defect observeld ancé

indication to tire c¢river.

18/=

"k oae



s ; - 18 - R~
"1 - .Approximately one hundred {(100) such inputs are
* " envisaged. The inputs may be in a number of ~
.~~~ -groups which would be deciced only after finalisa-
©  tion of the control functions. Additional eapaeily
should be built in to enable coverage of 20 more
inputs as reguired in future.

'4,11.2 Fault display unit

Suitable fault display unit with key board shall
be fluorescent type element to achleve good ‘
reddebility. The functiorns of key board shall be
&s under :- )
(1) Setting of clock
(11) Brightness contreol arrangement
(i11) Loccmotive number
(1v) Test pattern for checking éisvlay
(vf Confirmation of fault memory
{vl) Confirmation of status memory.
42113  Stetus memory . i

The stetus memory shall have the following L
cetegories :- ‘

(1) Fault in high voltage circuit
(1) PFault in contrel system

(iii) Fault in battery charger, battery
end light circuit,

(iv). Fault in three vhase auxiliary invertor
{v) Feult in suxilicry motors
(vi) Fault in ¢ooling system
fvii}‘ Fault in penumatic clrecuit
(viii) Hiscellaneous. ' .

4,11.4 Fault memory

k!

This tghsll record at lezast lest 10D faults, The
-fault shall be presented with Iccomotive number,
date, time of failure, nuture of cdefect &nd values
of tracticn motor voltage &nd current and speed
of the locomotive zt the instant of fault occurrenc

cores 19/
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In case the number of faults exceeds 100 numbers

the last 100 faults should be available. Stiteble
provision shall be made to get a printout of faults+
with all details mentioned above.

Resetting of memory shall be possible only in’
Maintenance Depot.

Se oW -

Printers ggd interface equipment,

Suitable Interface equipment if required to take prlntout
from the memory shall be provided,

At least 3 printers (132 column Dot Matrix) suitsble to
take printout should be included in the offer.

AC supply avallable in the locomotive for auxiliary moters
may be used for power supply for electronic cards, as tar as
possible, :

Additional sensors

For the sgheme envisaged by the supplier,if vprovision of
sensors in equipment octher than those in the scope of suoply
is envisaged, provision of such sensors should be detailed
and manper in which these sens»rs are to be provided in other
equipnents shoulid be exdplained in detail in the ofler.

Test equipment

Irstruments/equipments required for testing, cormissioning
performsnce monltoring and maintenznce of equipment of ereé
should also be supovlied. Th: test equipment offered shall
include s“euial microrrocessor based tes+1ng egquipment for
various PCEs provided, Cost of such equipments should be
indicated sep=zrately. Two sets of equirment are to be supolied.

Sveres

For eguipment covered ir the scove of sunply, one nunter savre
should be supplied. 1In addition, the list of recommended spagss
including smare PCEs with cost for satisfactory operatidn andy
maintenance of the equivment for a veril of 3 years shall be >

indicate. and gquoted sevarately for suonly.™ - é?
: - “
Arazining _ L&,
. '

A proposal for training of Indian Railway Engineers and Tech-
nicens-in the manufacturer's works and also in Hallway systems
where similar equipgents of the manufacturer are in service,
should be quoted along with deteils of number of persons to be
trained and duration of training. The tratning scheme snould be
such that the Railway personnel get sufficient knowledze for
satisfactory maintenance of the equipment in service and also
tackle problems connected with deficiencies in design as they
surface in service.

sassse 20/=
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.8ize &nd weight of eguigments._f¥_

The size and ueight of offered aquipments should
be minimum.-possible. The approximate size and
welght for each equipment 1s indicated in Anpexure

'F' and.under no case 1t should exceed thege
values,

p.t-C. eas 21!!-
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.-""" RELIVANT OPIRITING PARAMZTIRS OF ASSOCIATED

Current cbllector pantograph.

Type make

ilax . extension

iiin. &ir pressure allowing

complete extension of
pantegraph (Pante shall
start lovering if and
when pressure drops to
Se5. kg/em?)

Raising time from the
moment tre zlr is Jed
to the mohent whéeh the
rantc rezches &n eitens
sion of zbout l.5m.

Lowerings tlme

Wweight of vdentozrsovh
Welcght of insulasor

SLECTRICAL

- = Dry fleshover

!

- Vet flashover
!

- er wifhstand

o~ Wet withgtand
.~ Impulse {(1/57 micro-

second weve)d

e

e

e

~ EQUIPMENT OUTSIDE THE SCOPE OF SUPPLY

~-The relevant rztings/operzting parzmeters-of some
. of the important associzted equipment which are
;- not included in the scope of supnly arg‘givgn

All=-12 Faively
2.46m.
4.6 kg/om?

€»10 seconiss

400 Amps,.

- Boual or less

trhan 10 seconds.,
205 kg.

iy

N
80 kgz. .ég
-

) L

§

Kot less than 130 XKV
rms for one minate.

Not less than 80 KV
rims for one minute.

120 KV Tos. for 1 minute.
80 XV rms for 1 minute.

200 KVP. .

L '] 022!-
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£ - Upward force static . t 7 kg. force.
.- . = aerodynamlc at 160 km/h : 5 kg. force,

5.2 ' Transformer (TEP)

* _ ~ Capaclty, voltage & current ratings (approximatelf)

. Capacity Nominal Current
Winding (KVA) Voltage . (Amps.)
) o {Volts)
Primary (4B) 5300 22500 - 257.8
Secondary - 5400 4 x 520 4 x 2700
windings - o
(a1, by, ag, bp
aB, b3, 34, b4
- 4 windings)
Auxiliary (cd) 300 850 353
F1814 exclta- 300 140 2 x 360
tion {ef)
Insulztion 130 xv
Fercentage 4B/aj b3 6%
impedance .
voltage drop AB/ag bo 6%
AB/ag b3 6%
AB/ag ba 6%
' £B/cd 5%
L AB/ef 1.5% at 100 KVA.

e

5.3(2) Vacuum Circult Breaker.

Type / Hake :  20CB6B2/GEC
Rated voltage : 25000 V

- Short c¢ircuit current : 10 KA rms

- Heking current 25.5 KA (Pezk)

(13

veses 23/
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Rated brqaking capacity

Control voltage |
Haiimum permissible ?oltage

operating range of coil

Max. Permissible temp. coil

‘Alr pressure range

Regulator sset a;‘

Maxigum permlssible closing
time: '

~23-

.3 250 MVA at 25
* single phase

110 Vv OC
30 KV

- a*v -

-

‘s 170°C
t 5 to 11Kz/cn?
5 Kg/cm®

¢ 130 ws.

Meximum permissible first to

- final make of each bottle

Total mexigum opening time

‘Movement Time/arcing ?1me
_Attuzl sTing time th bat.

{Bel network valué 28rosé
go-81 € = 25 @fd, 560V
R = 4.7 ohn type H2342

Alr Blast CIrcuitiﬁraéker

Type

Current

Voltage
Meximum préssure

Minlmum pressure

opening time

10 ms.
: 45 ms.

12 mg (Max.)

XV, 50 Hs

70 V DC (Min,)
125 ¥V DC {Max.)

-DBTF 301,250, 4ir blast

- 400 emp
-. 26 XV
- 10 kg 1 cn®

- on 4 kg/em” 5
off 3.5 kg/em

- 80 miilisecs.

= (63726

tl...oa‘/.

Y



o24-

5.4 Traction Motor (M -'Hé)

_Type
Hounting

Rating - ©ne hour
Gontinuous
Weak f{eld

Maxe. permissible ripple at
continuous current of SC00A

Resistance in Ohﬁ at 110°C
(Approx.)

Armature

.Series fTield coii

Com. pole ¢oil .

Total motor resigtancej
Shun field |
Stérting current
Short time rating

Yeizht complete with
Pinion, gear & gear DboX.

HS 15250 CB
compound motor.

Nosa‘suspended/ .
fully suspended

750 V, 960A,870Tpm, 670 KW
750 V, 900A 895 rpm, 630 KW
408
26

0.0127
0.0050

0.2078

0,2255

0.03452

1350 A for 2 mts.
1200 A for 19D ats, .
3450 kg.

sa .01-35_/.- )
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Traction motor contactors (L, -'6) '

The contactors are used to trip off power to
traction motors and isolate the faulty traction
of these.contactors ¥

motor.,
are as follows :=

Rated Voltage
Rated éurrent
Nominal air pressure

Nominal control voltage

Rupturing capacity

Brief specification

1 (1] L)

1700 IC
1990 4
5 kg/cn?

110V :
(veriation 70V to 130V

2000 A (Approx.)

Under traction motor flash over/short circéit
concitions, the main vacuum circult brezker is

trinped,
Severser, poxérin

Rated ‘roltage
Rcteﬂ-earfent

Humoer of contacts
Contact pressure
AMr pressure noﬁinal

Control voltage'

Auxilizry contacts

_Rated current

.3
-

H

¥

[ 1]

braking ensheeover saitches..

LFG 24F1, IFG 23 M

1253V IC

: ! -
1000 A
12 ~
_2 ;E
19 kg/ea o~
)
5 kg/en® <
i

110¥ 26 :
{varlation 70 to 130V IC.

Cam operated
54

i- ras -:'?A_ﬁ./-_
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Auxiliary power supply “ - o

Three phase power supply ofr380V ¢ 2244 and phase-
voltage unbalance of 5% at 5§50 Hz #:3 §.with centre
(neutral) or star point being avallable for pro-
tecgion of earth fault in-the auxiliary supply
sSystem. S .

The three phase supply may.be from static invertor
or ARKO machine. The maximum permissible auxiliary
load for the new eguipment :shall nét be more than

6 K¥., The offered auxiliary mschines, therefore,
should be suitable for 380:V.+ 224 § and frequency
of 50 Hz +_ 3 # phase voltage unbzlance 5§ %.-

p.t'O- 0201/-J
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 AND _HAINTRNANCE MANUAL.
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. CHAPTER - vx‘

TESTING. INSTALLATION AND cox.mssmuma .

Testing, Installation and Commissioning.

The offered equipments are to be tested as per
relevant IEC specificatlon or equivalent inter-
national stancarés prior to despateh. The indi-
vidual equivment, systems and sub-systems, as may
be necessary, shall be subjected to type tests
end routine tests in accordance with relevant IEC
specifications and as modified by Test programme
to be drawn up by the supplier/msnufacturer in
¢onsultation with RDSO. The tests of the equip-
ment shall be carried out by the manufacturer In
his premises at hls own responsibility and cost
and in the presence of and to the satisfaction of

- the reprzsentative of RDSO. Only equipment passing

&ll prescribed tests will be despatched.

In framing ané finalisation of test programme for
inéividual equipment, establishment of suitability
from long term reliability zngle as well &s environ-
mental cnncitions will be of paramiount eonsidera-
tion. UVherever the relevant stendard test procedcure
for type and routine tests prescribed by ITC or
similar Netional/Internationel stendards do not
adequately cover tuls reculrement, ED:O will lay
éown the detzils of s-eclial tests to establish
satisfactory performance over the entire range of~
veriable systen conditions like voltage, frequency,
temper-ture &nd humiéity.

RLSO may also, in addition, reguire evaluation of
test results on raw matsrlals ané components of
critical neture, so as to ensure tnet they meet
the performance znd rellability stipulations. This
may extend to components/equipments/raw material
not manufactured in the manufacturert's Vorks, but
nurchased by them. Reésults of tests conducted by

the manufacturer are to be made eavailable zs required

by EDSQ.

Tests will be conducted to determine the levels of
interference with the traction power sapnly and
signel and telecommunication equipments to prove
that these are within zcceptable limits,

The  equipment, systems and sub-systems are to be
guarenteed for satisfactory performance for 5 (five)
years. Broadly, it may be steted that all aspects
of design will be covered by the guarantee.

veee 28/=
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'1f any problems are experienced or feed-back

Information 1s obtained, during the trials and

tests, which warrants a re-check of the-design/ - ;
manufacture/quality of the equipments:and com- ‘
ponents, action shall be taken, as may be necessary
by the manufacturer to carry out the .required
investlgations and to incorporate the:improvement
considered most appropriate without zny extra cost
or liability to the purchaser. Such. improvenents
shall be carried out on &ll the equipments and
shall be evaluated for thelr validity for a further
period of time as may be agreed to mutually in

each case. :

Koéifications found necessary as & result of the
test/trisl shall be incorporated by the supnlier

at his own cost on the equipment in 2 manner approved
by the purchaser, Drawings incerporating the
mocificctions found necessary &s & result of test

&nd fricl shall be submitted to RDSO for final approvel.

The ftreining of Incian personnel at the manufac-
turer's Yoriks anc¢ Lesign office &and su-~pliers of
equloment/muterizl to the extent necessary for ¥
maintenznee znd operition of locomotives emplo;ing
similar system/or on cny special training kit avail-
able will be arrangef by the tenderer. The terms
eénd concltions will be mutually agreed upon with the a-
Indian Railweys.

The manufzcturer/supnlier is expected to supzly )
sufficient number of spare sub-assemblies as unit
exchénge spares, tocls, testing instruments, &and

‘other special jigs ané fixtures, which will be

reguired by the Indian Railways for maintenznce and
operation. These may include specizl treining kits
for trouble shooting by the driver and maintenance
staff.

The eguipment supnlied will be installed &s per the
instelletion guidelines and under the guidance of
tenderer by Indian Rallway Engineers 1in Incia,
However, ilnspection, testing, commissioning, etc.,
shall be cone by tenderer's Bngineers..

liaintenance Hanual, Operating and trouble
shooting instructions.

The menufacturer/supplier will furnish ‘as-made! ’
¢rewings/tracings, manuel of instructions for
operztion and meintenarce of. the equipment, trouble
shooting instructions ané such other technical
informztion as may be regulred for maintenance

znd operztion of the equipment in Incdia. These

will be reguired to be supnlied in advance of the
despateh of the equipment from the manufacturer's

*

ceee 29/



va Y i . ! ‘ ,;_ﬂ 1‘&/" v
Sl L e W SR
— Lo Ly ..- - _'e-{\ . _. .—..-.—?‘71-_? ..t-' 3?’ PR PR

S _‘..r.,.,-....‘ 5‘ . ._,

Works. Terms and conditions in' this regard nill
‘be mutually agreed upon after placement of ' .
5. contract,: R
6.12.2: The mdnufacturer/supplier will be reguirés to
station in India competent Engineers/Supervisors
- alongwith the required spare parts during the
“service trisls and for such further period of time
as may be required by the Indian Railways until the
Indian Rallway EBngineers and staff eoncerned with
-~ operation and maintenance of these equipments get

" Pully familier with the equirment and their use

under actual service conditions. -
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CHAPTER - VI, :
QENBRAL DESIGN CONSIDERATIONS AND DA?A 803!188;0N
The offered design ahall be based on the require--
ments given and of sound, proven and reliable
engineering practices. *he entire key design

shall dbe submitted by the .supplier before manu-'
facture with technical data and calculations to -

"i....:f*

'RDS0 for evaluation, check and approval.

Approval of design means approval of general design
features, For this purpése, detailed drawings will
be required to be submitted to RDSC for approval
before commencing manufacture. Notwlthstandi

the approval from RDSO, the supplier shall be wholly
and completely responsible for satisfactory per-

- formance of offered equipment., All mecessary data,

design calculations, and drawings required by RDSO
for examination of manufsacturer's proposal shall be :
furnished by the successful tenderer.

The design data calculations and drawings are to be

. furnished :in thyee parts :-

{§. - with the tender docunents while .
=

ting the offepr; -

(11) Confirmation of compliante of the "
requirements while submitting offers -
-and furnishing the details at the .

-detalled design stage after place=
ment of the contract;

(111) Detalls to be furnished at the
detailed design stage.

Details to be furnished along with the offers :-

(1) Welight, size and centre of gravity and mass
movement to inertia of the equipment;

{2) Fumber of cublicles per loco and arrangements
.of thyristors and dlodes, continuous rating,
duty cycle with (N =1) a%rings in eircuit,
where 'N' is the number of parallel paths
per arm, estimated traction motor flashover
carrent and convertor cepablility to with-
stand such fault current for such duration
t1ll it is cleared by the protection system;

(3) Rstimated harmonic content of the 2nd and
higher order of harmonics in traction current.
Values estimated less than 10 milli Amps
should not be furnished.

(4) Bstimated maximum psophometric current;

s e e 31/-
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7.3.2
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calenlation ror natching the rating of
the thyristor equipment with the requiro-

.. ments of traction motor;

Calculation of selection of the aami-
conductor devices; Number of devices
required in series and parallel angd..
the safety margina availabla, N
Caleculation of cooling aystem - egtimated
maximum loss and the parameters of the
cooling system and estimeted minimum safety
margin in junctlon temperature of devices;

Table of fault diagnostic features and
corrective action exercised by the miero~-
processor based fault dlagnostic system;

Proposed numbers of controls, additional
if any, to the requirements ag stipulated
1n the specification;

Estimated power factor and efficiency
curves agsainst speed.

- Detalls to be conlirmed 1n the mbtat:.m and

‘furaished Jater for technical @crutiny :

Il)

(2)

(3)

(4)-

? -3.:03

Helght of equipments &nd cudbicles. is to De

mithin 1800mm;

List of protection arrangements proposed

to be provided for a thyristor equipment

and the manner in which it is proposed to
be achieved;

Confirmation of confining to the limits
stipulated agsinst interference with
slgnalling and telecommunication equipment;

Estimated reliabil;ty prediction,

Detelled design calculations to be furnished

after placement of contract :-

i (1)
e (2)

(4)

Schematic diagrams for power circults;

Thyristor control eirecuit and protection
circuit;

Block diagram for control scheme. with
description of the control scheme as a
whole;

Isolating and indication arrangements
provided for faulty arrangement;

32/~
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(6) bétﬁilitot dis lay‘nhifz monitoring unit,
fault diagnostic scheme offered, sensors
used, cqphequipnent for drivers;

(6) Characthisfies of power thyristors, diodes,
heat sink, and associated components used .
in power convertors;

(7) Detalls‘of convertor cooling arrangement
along with characteristics of coolant under
\ operating conditions.

00.0%0.33/"‘
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I. DETAILS OF MAIN SIGNAL & TELECOMMUNICATION BQUIPMENTS

‘USED OK 25 KV AC ELECTRIFIED’SECTIONS OF INDIAN

'RAILWAYS.

,?H | o

A,

2.

‘45

S.

ra "

Track circuiting 1nstallation. - o

Types Working
frequency
AC 83% Hz 83% Hz -
track
circult.
H.F. 20 kHz.

Jointless 40 kHz
track ‘
clrcuits

A.F. Track 175 kHz

\circuits 225 kHz

£70 kiz

High

voltage

impulse

track

circuits . -

Long 2580 Hz

Jointless 2820 Hz

track
circuit

IC Track UL.C.

circuit _
(single “
rail}

- immunity of 50 Volts are ‘
~hged. '

,g% : - Remarks. o |
S,

AC vane type of relays are used.
Twossipplies at 83% Hz at 90° j
oul of ‘phage required for local
€nd control supplies are trans-!

‘mitted:from central location in:
-the section using lead and alu- |

minium sheathed cables. Both
Ingle and double rail type of
track clrcults are used.

.

Similar to Jeuomont impulse
ftrack clycuits.

9 Ohn AC immunised relays
tested for minimum 50 Hz

Peti0d et 34/-
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1. Block instruments.

{b) €ignal
light-
ing

2500 Hz Nod,
Frequency 65 &

Liod .Frequency

Types Worlking
frequency -
(a) Daido (1) Carrier, 2000,
single
1line
token- 85 Hz. --
less -
block (11) Carrier 1800,
instru- 2700 Hz
ments
65 & 85 Hz.
2+ - Point machines
(a) Point LC, 24V
opera- DC, 110V _
tion. Single phase AC,
80 Hz, 220V
Three phase AC,
50 Hz, 380V
{b) Point DC, 12V
detec~ DC, 24V
tion DC, €0V
3. Signal
(a) Control nc, 12v
DC, 24V
DC, 60V

110V, AC stepped
down to 12V
for signal

B. Blectripal & Block Signallfng Bauipment.

).
)
)
)
)
)
)
)
)

p.'.'.','..l g
ey 3

.......

Annexure = A ;ﬁ

et

Renarks.

Block ‘circuit in

RE area are pro-
vided on PE insula~
ted quada in lead
sheathed or aluminium
sheathed main tele-
communication cables.
Intrinsic screening
factors of lead
sheathed cables at

50 Hz + BOO Hz zre
0.4 in renge 50 V - .
450 V/km and 0,06 in
range 0-1i0 V/km res-
pectivily. The
screening fazetors
for cables are 0.1
and 0,016 at 50 Hz

and 800 E2 respect- -

ively in the range -
of &0 to 450 V/km
field strength. -

1

L 35/-
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Iype _'_.Working frequency
10V, &

(c) Boute indi--
cator
lighting

(4¢) Shunt signal
- lighting

Retarder operation
‘and control

-

Axle counter

AWS

-(a) 50 Hz, AC

T ey e

110V, AC -

(b) - do -

(c) Doppler Ragar -

speed check
at 10.7 GHz.

Sk Ez

50 KHz & 100 Kiz

TELECOIHUNICATION CABLING INSTALLATIONS

tirenits

<2« VF Telegraphy.

3. Telenrinter

’4. Trunk circuit
5, Gate control
6. Block Bell and

Train wire

7. Carrier circults

{&) .Speerh » VF band

{p) Bignailing = 50 Hz,
interrapted at 3%
eycles per sec,

180 Hz, 1620 Hz
150 Hz, 1680 Hz
Speech VF Band and
signalling = 17 Hz,
53 Hz, 150 Hz.

Speech VF Band =né
slgnalling - 17 Hz

150 Hz

1 + 3 stackable
cerrier eguipnment
3.9 Hz to 11 kHz.

. i
"'\ﬁ = S

Anhexure - 1

T ‘Remarka.

.....

-l

.J.P63730

Speech communi-

-cation plus

data trans-
mission.

ceees36/=
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D. RADIO COUNICHTION Y
l. HF Comggpication . -16 MHz - For speech communica-

" (88B & DSB tion and data trans-
working) mission.

L g 3

2. VHF.Links 68-87 Mz .

146-163 MH=z

3., UHF 437-445 MHz
i 462-470 MHz

4, Hicrowave 7124 -7425 liHz

B. MISCELLANEQUS

1. Clock network Square wave
' pulses in
5 sec.,
2. PA equipment VF band
3. CCTV 3:ldz

II. Particulars of the existing communicatlon anéd signalling .
circuits In 1570V IC trazetion areas of Western and Central ]
Railways.

4. Communication

.{i) Telephone lines Speech and dlal pulses, etc.
' (Overhead line and :
underground ¢ables)

(11} Telegraph lines lianual or machine telegraph
(kiorse & Teleprinter signal,
. overhead line and
undercround cable)

(iii)  Carrier lines Stackable carrier with a max.
. (overhead line of 3 channels including voice
> underground cable) end VFT (3.9 KHz to 3.9 MHz)

- (iv) Hultichannel VHF, UHF (a) Microwave Link

and microwave radio 7125=-7425 MHz band.
comnunication (b) UHF - 450-470 LHz,. ' -
L3 (c) VHF - 70-88 MHz 144-158
(v) Clock-time pulse One pulse every 5 sec, or slower.
line (underground - Max,pulse amplitude 50 V

~cable), (across 600 Ohms).

cese 3T)=
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(vi) Uontrol circult <i.. Speech & eode selection
{overhead lines _ _ pulse at 3.5 Hz and megnato
and underground ' ringlng. Wax. and Min.
cable)  signalling pulse amglitude
' t- 200V and 5 dB respectively
..., (across 600 Obms).
(vii) Paging and Talk ° Speech band, Hax. speech
.~ back system _ voltage 100 RMS' |
- & {Across 607 Chns) ;
{viii) Closed circuit Video siznals.
' TV circuit
'(1x) Freouency spectrum of harmonics of.liﬁe current
at maximum line current and maximum pshophometric
~eurrent (AC/IC traction) -
(x)} A graph of psophometric current yersus sneed
and load, _
{x1) Dettils of on-bocard filters/techniqnes used angd
. tneir contribution for recucing psophometrie
| current (AC/DC traction).
B. Signalling ,
{1} Track eircuits 50 anfi 83% Hz AC track circuit.
. : Voltaze zcross rails is about
1..0 v01t5-
(11) Signslling (a) AC Vane type VT ,
“track relays (b} Siemens motor type .
(1ii) Impedance bond Type Pl, B2 and Siemen 1000 Anmp.
per rail.
(iv) - Reil/OHE mast Direct i
connection : :
. . c‘:
(v) Signzlling line (a) 1'Q' series (¥SF) g
relays (used with (b) K-57 series (Siemen) o
transformers = “(c) ALIB type w
rectifier either (d) BL 18 type. oS
built in or . f s
separszte) : )
|

(vi)

F e
L P

"8ignal and point

control and
detection lines.

oyt LI #p:‘:‘«?i z;.!';’ L) i
k "'aucs- o ;L e
3 ¥ wﬁw“:ﬁ k"i’ Y e

DC or 50 Hz 110V AC

vessa38/a



(vii)

(vitti)

(1x)
(x)

- 8é -

Point machine

Signalling
cable

Axle counter

AWS systenm

T
P R Vi

Annexure ~ A

(a) Siemens
(b) CRS 8A, &3
(¢) Type HA
(d} Tyre M, 63

Unscreened, armoured

(unearth laid)

5 KHz 'HDSO! design.
Siemens 1-100

|C:Q.b39/-
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105)mm),.

HS 15250C8 (MoD/FIED)

CH«‘?RACTER{ST/C CURVE OF TRHCTKON MOTOR TYPE




TRACTIVE EFFORTS (TON)

 NOTCHING'CURVES ON_POWERING
T et e e i O T A e ‘;‘— ST T

CART | et tran ) N\

% a

TRACTIVE EFFORT v/s SPEED. CURVE FOR

g 0

SP'E'ED (rmfd

ANNEXURE ~C
-~ ‘_-A_V. R b N o

5 22.5KV. .

]I"-

I NE VOLTAGE

3
ﬁ wn

ACTION MOTOR; 630KW, 750V,
..... Q004 /3534, 895 RPM,
GEAR RATIO ; 6418 = 3.56

WHEEL D4, | NEW 1092 mm { CAL 1055 mm)

-oF -

THE

- PROPOSED LO CO MO TIVE .
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Master controller. P T

-—--_,.--.p

" The master controller base plate size shall pre-

ferably be within 200mm (L)™X: 200 mm (W) and 150mm (H)
including the height of operating handle.  Space

for reverser handle and breke. handle shall be left
blank, Approximately, expeéted welght 1s 6 to 7 kg
per m&éster controller. et

Electronic cubicle.

T
P T

The electronlc cubicles shall be two per locomctive
(one for eazch bogle control). .Each control cubicle
shall not -exceed 700 mm (L), 370 mm (%), 1550-mm (H)
ané¢ weight not exceeding- 303 kg,

The dimen51ons and weights 1ndlccted above are
enproximate. Lighter &nd compact eduipment. are
preferable. The actual weight and size and mounting
detzlls of the offered equipment are to .be indicuted
by the manufacturer. '

- P83735-
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1._ Main-~ smoothing reactor. 20
- _,ewy“'

The size of main smoothing reactor should be as. small

as possible and-shall have indenendent winding for

each trazction-motor, The offered smoothing reactor = .. . ..
shall be with c¢losed magnetlc circuit to avoid flux R
linkage to other. equipment used for -track circuits, L
axle counters,.etc, : S

The total weight should not exceed 2 tonnes, Lo

2. Liin thyristor controlled convertor.

It is preferzble to have o0il cooled convertor zand as
small as possible. llon-chlecrine coolant may £lso be
congidered anc shoulc be &s ST iall as possihge,

The consiruction shall be moculer and interchangeable,

In case offer is vith zir cool! ng system, the maximun

size shall not exceed 2000mm (L) x €30mn (W) x 1700 mm (H), -
- The &lr cooled convertor ofler will have lOuPr

preference.

The weight of the convertor including field exeitation
eonvertor ete conmrlete with eooling systém, orotections:
ete shoulé rot exceed 5.0 tonnes, licluding PFC cnblcl.s.

1

3. Power fezetor correcting unit.

- 'ne power factor correcting un[i”ﬁ%ﬂéists of resistor,
capacitor, inductance, thyristors, protections, etec.

The thyr.ator switches used for the power factor
correction equipment of each group wmay be provided 4
in the respective cubicle of main convertor to share

the cooling system and hence to reduce weight and size, -

4, Fszult éisvlay limit.

The fzult displaj urit comnlete including key board shali“
preferably be within 350(L) x 250(W) x 200(D) anc weight! -
adrroximately 7 kg. |

5. Pouer supnly. .

The povier. supply cormplete with transformer, electronics, .
protectlion an¢ control, etc., for the offered control and '+ -
other electronic cirecuits shall be within 1000(L) x &50(W)
X 1700(H) and welsht not exceecing 200 kg. v

ak
i

The asctua lwelghtrand size and detailed specification =~ .« ov
to be advised by the manufacturer.
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SYMBOL

o,

DESCRIPTION

ARR

§eor C.FIL
T

CcT

DCCT
HPT

H

RIQop.t

B
B .
=]

e

r—
SIMcol lL, SIMco

PROPOSED POWER CIRCUIT FOR WAG -7 7/ YRISTORISED L OCO

fa’

‘CAPACITOR

EOUFD BRAFHrop

OK.EL- 3979

LIGHTNING
ARRESTOR
AC FILTER

CURRENT
TRANSFORMER

DC CURRENT
TRANSFORMER
PANTOGRAPH

DI SCONNECTING
BAR

LINE SWITCH
TRACTION MOTOR
PANTAGRAPH
GROUND RELAY
BRAKE RESISTOR
MAIN RECTIFIER
AC PILTER
RESISTOR
GROUND RESIST®
FIELD RESISTOR
REVERSER
SUBGE ABSCREER
EARTH SWITCH
MAIN SMOOTHING
BEACTOR

MOTOR CUT
SWITCH

= 1y =

RECTIFIER

VACUUM CIRCUIT
BREAKER,

= /63735 . | ]
o e :
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CRATTERY CHARGER ™ —. I
\SMOOTHING REACTOR- -
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