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Specification Mo.MP.0.2402.14

TECHNICAL -SPECIFICATION FOR TRACTION ALTERMATOR

FOR 3100 HP
AC-DC BS DIESEL ELECTRIC LOCOMOTIVE

1.1.4

1.1.5

1.3

I1.3.1

FOREWORD

This specification covers the design, "“anufacuursa,
tssting, supply and <commiszioning =¥ fraction
alternator and associated parts for uz: on  3100HP
BS diesel electric locomotives.

The traction alisrnator covered by thia gpecifica-
tion is, in the first instance, for uss on various
High Power High Speed BE DE leocomztive namely
WDMSC, WDG1, WDPZ ets.

The drive *or the traction alterratar dis ob-
talned from diessl engine by coupling it directly
with the engine crank shaft. &1

The acsenbled alternator offered agalnst this
specification shall be freely interchangeable with
the existing alternators on WDMZ locomotives in
respect of physical dimensions and mounilng. -

IA the exlsting system a gear box 1s mounted on -

the slip ring end of the alternator %tz provide a

means of mounting the auxiliary generator , excit-
er and PTU. The alternatar covered by this -speci-
fication shall bé provided with a bull gear on the
rotor shaft and a gear box such that the existing
auxliliary machines and PTU can Se mounted on gear
box' and driven by the existing gear a&and pinion
drivea. ;

SCOPE

The traction alternator shall be supplisd complete
with bull gHear, gearcase and along with any =other
accessaries that may be reguired for its correct
assembly and commissioning as well as reliability
and maintainability on the locomotive. The _fen—
derers : shall however indicate the prics of 7 bull
pear_ and gearcase separately.

EEQEEHIME SPECIFICATION

s - -
In preparation of this specification, assistance
has been taken from IEC publicatiosn 349, The
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equipment ffered under this specifize-
tion shall gerera.ly conform to IEC
publication =42 Wikl £ gpaci fic
variation in that, o account of higher.
amaient tenperatureas sbtainable i |
India, the temperature rise : speci fied
; in IED recomnmendation shall « bes sl habol
a reduced.
g._ -
T T 1 In case any deviation ls proposed from bthe rele-

vanht Intermational Btandards or from this specifi-
catlion, the standardse followed 1n the dJdesighy,
manufacture; assembly and testing of these ‘eguip-
ment, shall be clearly indicated by the tLendersr.
In the absence of any =such indication, it shall he
assumed that the offer complies fully with this
Epicifi:a ion.

Ay - dEVLatlDﬂ from this specification, incorpo-
rated by the tenderer to lwprove the. per formance,
durability; relizhility and malntainability =4
th. iquipmint or to reduce its cost-significantly,

y-be favourably considersd provided full partic-
ulars—rpﬁu thez-anticipated . banefits along- with
technical -data:supported by drawings and calcula-
tlDHE mare furnished in the tender offer.

o J;h.._ -|| ¥ ,'.l. n!':. iy g e T
AL tenderer Will furpish English.version of all
Fg o, LR standard® specl fications referred
x too iq_¢he1r1tjnder owimoanp offer-bBut not callea
i ffafﬂ{ﬁ“:thiaiﬁpui ficatibn. SE -
s L ML

EEHEDULE EF FERTICULAEE, DHEHIHEE -AND AS-MADE TRACINGS

data, calculations, technical specifications, test
~reaults, =sand Srelevant S equipment -drawings, and
: ﬂ&scrlptive write— wp.etc. necessary for corvect
'jpprﬁ-:iatufm of the offer. . The tachnizal data and
alternator particulars shall be generally in line
c=with Zihe -proforma - given in the Teat Progranme
Mo P TF ._IDEZERev 1) March,¥4. As many of these
a;ﬂata;as_ynulqiha relevant - and applicable should bes
nxzﬁin;ﬂgpﬂrated in the cnrre;pﬂhding drawings thewm—
:,'_‘-' EE'.I‘F'EEE--.-_u- ,,_;,_:.-';:__..— RO TR =22 -

A
BN

— = e g ¥
i ﬁ;ﬁplitf mﬁuﬁ}acturihg drawlnga will be supplied,
s Eitev accepignce of the_tender, Tor the replace-
e 1# Wearipg -oub. cnmpnhents such as rotor’ shafte,
siip: ring, _bearing housing, end fittings,brush

.. "holders,; carbon brushes, rubber_comgponents, insu-
= lat1nn5 =cheme of rﬂtnr & stator assenbllies oba.

=] Ty -\._:' = '|-‘ .... - P - '_
et . B : §

Ehathand-rnr-nihill iurnLEh all relevant design -~



1.4.6 -

ER R

SuUcCC

it Fa

Appraval
general

condltione of service.
Failways will

ness of

né FUFCHaserT compl e

essidl tenderesr shall prepare &
W g ¥

for scrutiny and approval o
1.8, Indlanm Pailuays/RLEC, bk

cture of the eguipment.

of Ehe drawings would mean zpgroval  of
adaptability of dezign featurez to local
The purchaser, i.e. Indian
not be responsible for the correct—

the dimensions in  the draxirgs, Lhe

material used, the adeguacy of the designs for the

satisfactory performance of the squlpasnt |
whiich

for

wtes

the supplier will be wholly a&and con—

pletzly responsible.

1.4.5

Tar and

HanuaIE.

rﬁftiT o

- —e=gny  modi
prntﬁtype

af 'as made? -
Raillways

the

“dimeneioned
- . assenblies, :nmpﬂneni parts includiqg pr
T : M 'iqilttlngg.

||r- P

L .il

: nents .
" all

service

The
required _Jdor -

Fhotographs
fanutTacture and assembly of the traction

essential
explanatory —_notes

shall be taked at warious stages of

alterna-

Maintenance
2

ki, i R sk = -

1 draw1ng5 ‘ave been Tinalised lncludlng

ficaticns Sfound necessary Zas-a redult’

-testing-and-trials, fiveiconpl ele

~tracings shall be‘supplied for-use of
-and ROED and w=hall dnclude fully

- drawings -of all “'Seseemblies, sub-

: fAacluded in the
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Thé drauanE o f th&giracggnn alternator ﬂﬂéiﬂﬂﬂpﬂ—
shall

el explanatory.All
shall e

- . be fully #ﬁtailed aqﬂ gl i
; :|.m4:|-:l1"1:ant =Rk dimensions
figured.The .drawvings ,éhall
data,” material ° ecifications,

FOPARES -AND TOOLE oer st o o R et ot 1t

successTul t&nd;ri? ‘hall luhmit a 115t nf :5pare5

the ocperatlon and maintenance. .of . _the

traction alternator.with =any . EEEEEEDTiE?J*hE offered by

them.
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"JLL Vﬁihtenance maﬂuaIE cnmplete ulth.nece:aarr drau-
= :=1n95 and photographs for.guidance inithe installa-:

tion, ocperation and maintenance of traction alter-
nator shall be supplied lr#i gt the rate =of one
manual for each alternator..
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1.7

1.7.1

TESTING, COMMISSIONING AND PROTOTYFE -TRIALS - L

e ‘f;':'»'.the deéesign,sequipnent sperformance, ‘maintaina 1 -'I'F

FRewinding.Mehabilitatiaon of the tractieon altzrna-
~tors shall he taken up by Ralluay units wherawer
Hnecessary after expivry ol @Qarranty. "_‘:.;1.'.-.,4-

technical information shall Se provided By %She
successful  ftenderer in the form gf "Rewirding
Manual" for satisfactory rewindingS/rehabilitztion
ot the tractiocn alternators.

A” lubrication chart shall also be enclosed con—
taining the manufacturer®s recommendations  —on
indigencusly available lubricants;, quantity and
periodicity of lubricants, etc. =

The traction alternator.and its accessories cov—
efred by this specification ‘shall” be Stbjected o
type and routine tests at -the- manufacturer"ﬁ u-n-l'h:i
befaore shipment /dispatch,=in the presence of Fan

Andian Rallvaya® representative,;-as-per a =tésk. -

-—ﬂir‘mgranufm-b conforming ---ufth -Ifh'_ tea‘l‘;# oy e
- P T R EHR-E"J;"'J.-}-'— r_|l:_ 19 —(cop;

glﬂi*d:‘ ﬁff hetests ‘give Sty = tE5Y pro

—igg_ﬂa -‘RDS0
e ﬂEiE’q-friqu!-r b
ST -r|—-|||-————--r R LT e i raEL
'r[]ne prototype: aliern&tﬂr—'ﬁ*&i'ﬁ:ﬁiti\% 11
£L5patchm cEo i.-.'»..El.m_u':;,qzh,L ﬁg
_..-.:a“t.-:the 2E00HP or 21::-9 J-HP
HDI“"EC .,HEIGI.,, OF
*ﬁrnquind = R B hackt- <
_,+a;1l:__c n:n:'r.'lr._ﬁg l_;yf b -.t.h? manu fi _!':'..[.',__H
51 S .-.. .—Id.'.-lr-r\-—._‘un ...___.L,. -
;This —locomotive 1-:.»}11,1 n-..luh"j&

dEhal 1 = h-E—-:gE&.I"ElE—d nut-:—ﬂ-ﬂcg;ptm
Heatisfi ad-vthat a‘particalar®t

I;e
o ..-4~.

r'i%i-rvite -ruir'lall-ni'w aipericd » -., - _ _' Fos

cdare as deemed nec ﬁl‘.;.pry ~by -the

wdgnd _reliability...All. mcdlfi-ﬁn o
1 ‘._EE.I"}" L-hasecr_.‘!hﬂ fhese -limited %:fll EE
._._Jmprnut (dipon the altérnat esi =80 iRl o
tnnEtructaDn zand --as - :tql.l_ﬁll'_f grild-n-'liha s
ﬁur_pur.ﬁtm;t_, dn.the. pvntntr €5 s e g

plidesssctasthe. equi prenty he» B E BN
_Lé,ﬁuppllﬁr_,_ar]d i.r1 the_.mannen:}-mppm\-'il:l ;

Liwchaser. 2dhe servi i:h."hr;i.ﬂls"ish'sill:g 2 =

the 'F-:-llﬂl.-::.ﬂg Sy 2 R B o

R pE-poi s #ak 2 ik "-_--,_.;..l- =

_;13 Dhﬁervatlnﬂf. of the :rpe--_h_ann_a. .=_m|:t E].E-C-.I

.\_.‘._-.ccundltin:m of .the eqa..ipment 1r'n:11_|.l:r Eg wear:
o kear. _ :

A1) Temperdture rise -:-f th»a- variﬁue gnr-’ﬂ af -;l!

nator. s
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adaptability of design
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f the designs for the
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tor  and
Manual 5.

Aafter

prototype

of Tas made’
Railuways
dimensioned

ass=mblies, comp

the

fittings.

1.4.7 :
nants

shall
all

be

e gervice
1.5 BEFARES AMD TO

The successf
required  Aor

Fhotogr aphs
manuTactur+ and asgsembly/fof the traction

all drawings h
any modi fications +f
~testing

_THE ﬂrauinég.nf
shall
explanatory.Al

essentigl

explanatory
=t

the

shall be takerd at wvarious stages of
altermna—
included i the HMalntenance

& been finalised including
nd necessary as a result of
d tvials, five complete Bets
tracings shall be supplied for uwuse af
cand EDBO and =shall include {ully
drawings of all assemblies, sub-

Ehtﬂpaftﬁ including pruﬂfiitnry

_:n.l_

he traction alternator and compo-—

" - be fully detailed and . self
important dimensicns
figured.The drawings shall contain
data, material speci ficatians,

notes including limiting walues in

#
submnit a list of
malntenances

tenderer_shall
cperation and

Spar es
of the

traction altdrnator with any accessories as offered by

tham.

I.

and photographs for guxdaﬂce in the installa-
y cperation and malntenance of traction alter-
ghall be supplied Tres at the rate

aof one

mafiual for each alternator.
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Eainfal

Aatmompher &
weather.

Very heavy in certaln areas.

o

during hot 1 Extremely dusty and desert terraln

In certaln areas.

Coastal area : Locomotive and equipnent shall be

3.0 - BYBTEM

31.0

desighed to work in coastsl areas
in kumid and salt la_de'n atmosphere.

AND -SERVICE CONDITIONE

A three phase synchroncus alternator separately
e#xclited through- the DC exciter mounted on the
alternator gearbox of 3100 HP locomotive shall be
- offered. | The alternatar stator shall be provided
with the main 2 phape AC winding, while the rotor
shall conglet of bhe main excitation field wind-
:.1r|=,' ; ¥ oyt 3 .
#*The = alternator offered shall be mounted directly
ol - the diesel -engine by :bolting —-the--stator.won
i-engme blocks =The. rntﬁi'w-ihnilfﬁﬁ l:nupli-d r?—fi’tﬁly'
wWith=-Lthe -Enﬂ:.ne- crahk_.ﬁljlaf h rive en
1all “ therefore -be quppuﬂ;. —% —-:fnnl'."
- hearlng at . this end., .0 ‘th"'ﬂm I".ihl'lgl-ﬂd a_
Lehiald - ~ahallibe - pmvi-ﬁl‘ Zand -nthe rotor—
"n:-r‘l._.;.,:a bearing. . The_ drawing A0 o BE . DF" L.
Arehowing “thé'relevant details Bf-angine blockMand
r_rag‘k ihift Tl_gng-.e 15 E

=,

yEhalf the weight of

: while  the goEher .
,_fiil wppwtad nnaa '

ﬁi'u =5 -:in:g: T
l'h . N -— i -

.' tat fon 15 ii :;.-1': i

-I:.hlf'c flange face a;nd slipring: Eﬂd a]terﬁtm y
eeIr -bng:-x:'_face Ehnul.d .'!m:rt

"'xc lta’l:fun bo it

1ti~r LuEe hié t a part ot
4 hi Ez‘sﬁgs:-' it Eghyﬁﬁjﬁﬁhallﬂ%f |

hﬁ 2702 Iiﬁhbl-i weating is "gi

h t:rf ﬂ-‘:::j_'g_g._t_:l.nn cumﬂt “for control of aItnr—'

! &p _thtp_ut_tas ‘per _the rpr_p.idltermlned___se*t1ng5. A
Lhe Exciter Tield iteelf being ‘fed with DC -output £

waefrom’ E type -sicitation control Eystem. fi'ﬁt-n:f‘*-e_nn. ;

o TE-?_D' HF' and Elﬂﬂ HP I:|L-E'E--El -E]‘.e:trh: lc.c-nn.ntlveﬁ..

i = cilk i o PR B . THE
"_i'I_E_ E}Etem E.hal]'. be diujgned 'I'Ei"_a !:11gh voltage
shiph current operation Euch that the alternator dis

_'.. TR i r B

e -+ Lo - ...-.:.-‘:

-

ey T
-.:II'
F
)
b (L
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| TR R AT R, - L S B U R i "ld-.'lﬁ'l—.r\-l" e r\-‘r‘_ Lk o LTyt = P BT ki

. ,==_=:i._'_j th_? ﬂfaumg qutt Ve, the total %!— o
- __#mf -thi'hltirﬂatnﬂ:ﬁi sur* retdentthe tooim

pplied I:I:r' “the exci t:E'I:'__,-.‘I'I.DLI.I"I.tE-Er on :,the : gear, j;.!-_- SX & A
y 'qnﬁ' ﬁi rect 13 'drlven by _{:hi 'nlt.rn;tm*_. Thr cugh=h&ar 2=

e Thig 5 it.&r"*:ﬁuppliesha : 1-&1'_1- e
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designed Tor a voltage st vrated enginz sutput af
the arder af 113C V on HV point ard =zcatinuous
L current cperation of the.order of Z7IC Awps. o LV
peint.
The alternator "weight complets with gedr box, Bull
gear and accessories {7 any shall not excesd G400
- kg. Howewver the weight of tha alterzator alona
shall also be indicated and it should nat excesd
S300 Kg.

The traction alternator offered shall be osad primari-
1y on a 23100 HP locomcbiwve fitlted with sizx tractian
motore type BHEL 4308 AZ. The molor conneciions across
the alternator shall be 25-3F at start transitioned to
EF at & suitables voad speed. The desired alternalor
characterietics on full load at top RPM afier rectifi-
cation by a three phase ractifief shall be as given in
Annexure B.The deslired TE Ws Speed curve obtained with
the above sysbtem is given in Amnesure C.The character—
istic curve of THM 4908 AZ 15 placed at Al'lhill.lrt -Ds

E REF =, = e 1 i LiEmgme i

; Th1=_- desired alternator .,chara.ct-l-riﬂ-l‘-ii:i il--.nbﬁilﬂeu :

—~ - on the existing BHEL altérnator with-the Zalterna—
tor field current.as plotted in-the Annéxuré B.The -
alternator rotor-resistance and impedance=alue at

25 deg.C is 0.212 chme..ahd 2.3 chms. . respective=;

“ly. It is necessary that the traction ~alternator

; offered should be ‘so designed that . the ‘Lﬁ;red.-
A Zecharacteristice are ﬂhtﬁmd;‘;thﬂu: ETH“H g ﬁh*
=field current_level obtaine ¥ oezimiing er =

e w-mzalongwi th the Edbype cantrol system.= ’ﬂt g

Thﬂ- tri»tinn n‘l terhnator -n-ffi-i'ﬂ-d ma}r aIsa:- he-ﬁeﬁ of _-_
2600 HP WDM2 locomotives provided with BHEL I:IE,, enera—_
~Cder S 10331, BHEL AC:alternator 10102 AZ k- AY, :.DC&
.genn:ra.tn:-r GT-586 and GE{(Canafdal alternator ﬂTﬁ—.T-'-l T.he -
representative alternator and.tractive effort LUFNE for .=
these applications is given in Annexure B and_C, s This.
‘system iis provided in the motor Tield -weakening » -alﬁp-
and three transitions are provided changing the. motor .
conpnections from 2E5-3FP to 25-3F..WF to EP.to EF WF. The -
_1’1#1:! iz reduced to 43% iF'F‘ in_WF cﬂnfxgurn'unn- L1
ri = s —! :'.'.;,rr.-. [ i1 R T .“.J-_l_i_l._- =
I"l-:!.1:i:h.iﬂgr |:|. the bragtion ;1ternatnr n:-ffe-‘-"ed Ulﬁh thi'.

systems _ detailed above shall "be done w0 that= =

v — R e g o

a) . Transition -spee-il ©an be Delected to: en'iur.e--_fsrm:-mh 2
transition without cnnaxderabii Jﬁrh or.,. .:u'rrent

Zeo o Jumps AR machines. . S e Fi st o o g R e

‘B3 Maximui attainable speéd im 1E0.kmph or more with a
221 &l pgearing oh the traction motor.



€l Continuous locomotive speed is not above 20 -1
@) The alternator current doces nat sxcoed ITTR AH[iS.
- at. any speed above ths continucus speed specially *
st the backward transition stage. '

2.9 The alternator shall be designed such that its sutput
when rectified by a three phase bridge rectifier dees .
not result in a ripple factor more than 5 — 6%

3.6 The temperature of the cooling air at the inlet af the a
traction alternator shall be 55 deg. © maximum with
relative humidity varylng upioc 100% saturation,

27 The equipment and mounting arrangement ghall be of the
robust  design for traction duty and shall  withetand
fatisfactorily wvibrations and shacks normally  encoun—

+ T tered in traction service as indicated below :
z, TE Maximum vertical acesleration s 1.8 g
il Maximum longitudinal acceleration - - 5= - 32,0 8] =)
Hax;mur- tri.hEUE'l"i-l acceleration g 3.0 g e :
%%,f. -‘ﬂ__;ﬁ.‘j' Pt i ol it ok % T ERE .
; I The nnax:lmm —Eerviq.tque-etl of the diesel. engine with -
i -*"--mrhr.ch these alternators 'may be -Used i 1050 rpm s, Howew=2 =
ery, the alternator_offered slould be mechanically and - ..
electrically= {apabli' afitrouble freeoperation upto a-
_ iil"ﬂ'lCE' spEEd ;:uf 1100 rpm = ) e i i
_._%...._.The tender&r__ma}- .alsn ﬂffu-r & alterﬂatnr of .a -superior gy 5
i -g.‘&*.«ludi-gzgn whichimay not be Hully wtir-:hnngeahle- With thea =
"-'._ﬁ._:_j.t = %_r existing ~alterpators but would fit - the ﬁ-:ﬂittih:g{ i 1.—
e Tt ﬁ—‘.—-" locomotive, G- be powered from thi‘- S existing engine 3
e o odithout any modi fication in the existing diesel = engine .. =
i “udegbac and  with minoromodi fications -in thedocomative  under= f<is &
= PrT S, frame. _1-_. . b g - - _-E." - e
TREC -;-—'—:I- - s = .= = 1 - e
1ga o _:__r']'hé tenderer Elh..:.u]‘.d preferably may ‘_.nff*r & standard 5 - 0.
L --ai cand well proven alternator which is in current produc= SE it
i odige, Elon. Full particulare regardi ing the number of units in_. -
siE T mervice “and present applicatieon rating should be sub-— . o ga
L h‘utted f&r such a alterﬂ.tm—. > = e Tl
=L T B = — .-.'|-"u,,|.-.- = i pil i g
. DESIGN, MATERTIALS ANMD EATIHE - ool ; o
e d e et b S - IS e
" ey Ei;:rl:— = Eﬂﬂ::;" ".'.'I'.I—=-=" o ——— -.m;.. --_. R o e Bl
--"-'3.‘3&'@_?:‘:2—".;;‘;—:-.'*' FoANR R SES T e TR L
1. .1"_..,_',' : _Easy HEE&IE for 1”uF"F.'.'Et1Dﬁ nhd qalntenan::i :req.;;r— e s = B
:f" A i, 'inn i i attention shall =be ‘glven - Bpecialis =ow
‘-5'.9‘-“* EDHEidEratimﬁ ir'| tl‘a :155 ign am:f la:,-t-ut._ b
Ei o e AT A s i St el
R The l!n-i'l.'--E'T'liIﬂ- used i.ﬁ insulathg: for the CoRpE— '
2 “nents shall be L hoh-combustibl e—mhe non—hypr oscop—
! ; E i ._
T IR - o s
Rt eNINIn e s e e Ty
Fatp, T T e e B Tl P i
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ic and whall withstand Y4 Eervice conditbtions

specl fied.

# T2 T T Bk andar e REL I e Rardwars 2RElT Se pra.ided,

4.1.32 411 nuts and screws zhall be sscurely locked and
ghall rmot loossn (K sevvice dus to the excessive
vibrations to be met in servize.

4.1.4 . All hardware components dncluding bolts,nuts,
washers a&and screws etc., shall be suitably pro—
tecied against corrosion and rust.

4.1.2 Hherever welding is done, the welded porition ¥ will
be finally greund off to give & smooth fimish and
to remove Lthe notch effect at the toes —of the
welda, Fillet welds as far as possible would hbe
avoided and butt welding shall be preferraed.

4.1.E Al Rermal wearing and consumable items -such as
carhq:m brushes; roller-bearing fgearing -lubricat-
ing o0il -etc- -shall-bé - selected: to "hhe = AN

b gradEE.-"ipi:iﬂE'htlmg A5 are alrﬁad',r..-:l.n UEE o '1:he
-#riltingastﬁcks o - Inﬂlan Eallui§%$§8%==ldc oy .
R — T e "l -, — v s s T3 13 - wn'\. LR
#8.1.7- 4 iClearances-and creapage distances shall-conformto
f L, the wvalues given in table below In.case it may
=% not be! possible to'comply uithﬂ-hlil valugs -at
i b g e oo EeEme  locatlons due. to 'I"EEt'I.".'I.Ct-l I,|:|-il:_v|it,L i-t-:-,
1l FEdn rodeer i adegquate 1nlulltinnﬁ#ihalidbl- re iﬂid cmEich
e i e il et ocat i ans . Usd ol prntectlvg,ﬁlﬁ-iﬁﬂll h—ds
T;Eﬁéﬂ';'-ﬁﬁ-é.,varnishua setc., sshal lanot warrantsreduced Fklear—
,,:'.-.',_!-_, 'lr".l..i-ff‘- and crge&agg__di st a.m:ﬁs. .!,,- e 2 See
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IEC 216 ¢TI & ITH

Muide for the determinai:-: ot ’
therzal  endurance propertles ot
elecirlcal insulating materizals,
Parts I & II . s
IEC 349 Fulessm For retating eleshrieal
machines for rail  and road x
vehizles. o
IEC 505 Guide for the evaluatior apnd
identi ficatian of insulation %
Bystems of electrical equiprnent.
IEC 563 - Fermissible limiting tenperature
1 service for componenss  of
electrical equipment of traction
vehicles, ; 7
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4.9 RATING
L S0 1 The tsting of the alternator shall be adeglats _4o
- S mewt “thé performance requiren@ntas detailed Ix T
clause 32.2,2.32 & 2.4 but in no cese shall be lzzs
than the rating given in this clauss.
4.5.2 Low Voltage Current RatingfAb o€ terminals) :
Continuous One hour RPH
Valtage iV 350 San 1053
LY
Current(Aaps.) 3700 2800 1050
] E - - =
. %.5.2 High VWaltage Continuous Pating(At DC terminals)
I s 1123V at 1050 RPN with 2800 HP input to alternator
- ; ke L T a-d:'t.
= 4,54 = aral Efﬂ.:lrnty 1 1rE‘*Ii'-i":i'-lll"rl:J_',‘r of the>traction al-j‘-erﬂa.tnr w=
= . = se2hal l be samé-as-inthe ;efficigncy chara-l:: iitl.l:l g
i *ﬁn&giwn 1 ﬂhﬁ!l“lﬁﬂEHETacf‘%ﬂlﬂfiﬁﬁf E wve at
- iy i —.':r_. 3_'. o ﬁnﬂﬁ H!:.I.‘l'é %ﬂlqﬂ-ﬂ'ﬂﬂﬂ'luﬂ.tﬁh ,.-- q momEIT T s, 2
' 3 '\'_ﬂi{' e -'Ir.' S T R ) T 'E*l 2wy T R T = o
o 1L = ‘Maximum starting :urr-nt i d:snn ALps. f.:r___;."j m.n, .
B [ E '-+-rE~ _,ﬁ,_ ‘and duration. s« -.'%5%5 ik iy 'i_lf?-d- X e TR WL
i SR L 5 ey ot T L e
ot 5-5" mﬁuliﬂm 'Lwﬂ Ighfﬂltlfni‘bﬂ? inmlm.ﬂﬂrél =
i e piden e e i11 . be _provided ffor 1200 V. between . power.to .
; :'"_- et ri' : TDLI:I".I.I:'-"-L" : e R R e i 3 o T
I g _.--_---rfs'r.a.‘rm S E—-L'.-‘F_-."::':-': FETaeL RRTEDS A
A .' T ok
-:'.‘{._ i The -alterr"l._ﬁ-i';nd::_._ﬁtat or_'=hall rl;a-_nhnufsgfur'd =
SRy .,,]'Dllel:l plate _fabricated type ‘with rei nrc:.ng
- - 3-_%:' “iEiribs.Coversa for., Hforceiventilation shouldalsa  be -
i o ,,,.,..prs:-vn:led to. . suit =any i futurg nadifiutim oo
s “eeshsadopling fm’:rd Viﬂl‘rillt Lon.oms i - LS !
-, ._Tl'ni- -5t_atn:rr' —;Dre E;}-:t_:l-i --h.e built ;.Ip -};Dm_:].m.- I.u;ﬁ _
e e smemipteel stawpinge (Typically, the laminstion materi— .
s RS R __-.'f_--’ 1 +lged -has #att loss 2.5 - W/Kg ifor. _trac.timii Jppl-i--'
= = i —cation). The' l:lr-'--ling af _the stasping bl-tuﬁq_ end
o ety pge cand cswelding of-the end Fings. ‘with==stator
o e . _: ribs 5ha.]1 be done by - using Superior_ welding
¥ e E‘-Lr{'-=.=n:hr‘11l:|-.mn _Eui:h at to "Elimmate -any danger af= °
__'_ e -:lan'-phfflﬁpers giving way due fto wibration and
_'_‘.-q_:-’; —_Jﬁ=ﬁafﬂaﬂ1ﬂg the:=coil insulatic-n. The - stator core-~
B B Ehall be 13Tf-1ﬂ-ﬂtﬁ'd with™ a - sulitable inorganic
=~' insul atien between laminations,-: y




—
4.8.2.1 Each =lot formed by laminations & end plates
shall accomiizdate identical armatire seetfions
af fha AC winding. 7 2

E5.2.2 The emd plates chall have Stepped-back .desig
te facilitate the use of U- piece in the 1:1-;-{:. b

to avoid mechanical damage of the coll  inmi-
1a i\:ﬂ‘i-l

Moulded plastic wedges shall be used,  whose
properties shall not change appreciahl; upto
200 deg.C.

4.6.3 The main terminal box with silver plated copper A-
C busbars shall be mounted on the side &f the
stateor frame such that the cable connectiocn  to
rectifier can be made easily.The teérminal box
shall be made suitable to accept terminal ends of
crimped type similar to Dowsll's cat.no CUS/S0. The
fasteners used ‘shall be zinc plated and.-passivat-
ed.The exact-location of the bokx shall: heaﬂ%

after - ;lacemﬁnt «Gf. order, It shall.

] ehaured = ‘l:hh “at “the gt ator frame eyt —cirks
=~ -~ oiothe three términale of ithe AC Mindings lare
. = out = in thé‘—iermi nal sho% rthe insul a.trun A

bus-bar waE1a11y rnnfm-ced Fnllnuing z
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4.6.4 Easlly accessible field conmnecticns shall be
ensured by providing side mmunted Jfunciicn bauw,
= --.-;.:-_.'?.-;-.-:Hbjil:ﬂ'_ﬂn —tingswith ke prowsion =¥ -LIs=se -
- 4. £.3
4.6.3 A odrain helescpening shall be previded in the
: stator frame to drain out the solvent whenever the
) alternater is cleaned by spray application of a
% cleaning agent.
P 4.7 ROTOR
$:7.1 A forged steel barrelfrolled steel drum, with the
driving flarge fTor coupling with engine crank
shaft: welded at one end, shall bBe uwsed -2z kLhe
. rotorhub.
d4.7.1.1 -dhe swounting arrangement :of the vobor - pol es
< cwh tbhelirotor -hubishall be designed-sSuch as to
: . E 20k =elinlnate any danger of pole liftingspven at-
ToE ) .ﬁ‘-_ "iﬂ;i-.frthe‘anaxum_m alternator Sntational
iy o S __ ;s lh e tor. pmligg»,;:g ‘_‘I- olami—-
A S . - p “':np edEin=pl matntess
a i -_.;Lrhe_-g:'rcg} to. cm’.l_ id

_ nut-t-ﬁhi#ih 14
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4. 7.5 The rotar and slip ring assembly shal! he =c

_ mounted on the rotor shaft so @8 w5 facilitaste

& reshatting, duvisg maintona; a0ey Wi hoott SINEOTETE
the rotor windingse and slip ring cohmestians.

The slip ring shall have a safe wearing depth to

z allow for a sufficient number of resurfacing
operations. - :

% 4.7.7 The intercannections of the rator field shall he
supported by securing/tying with tia- ring, sta Fuu-l
or prajecting clamps ets. which {6 turn shall he
firmly secured with the rotor hubk scch . that Al
chlance cf the connectors rubbing agaivet a metal-
lic part are e¢liminated. However,the support

y points of inter connections shall be provided with
i S0% . higher insulation level than that on -field
tiea coils. ;

e T B - Ahe cail to coll commection shall preferably

g ---,.-_:-Z-'EE.';"__--.. 1 h.-he-.-pruvidap‘ an the illp:’-ing wnd, C R ’

=9 e F '\-.-lil*-p s LT S R A

i _.?.1 = —-F.EB‘-"'JH Eﬁnﬁnnn «of 2 -511pri.ru:|5 mth smobtor==-field -

—-c0il j8hall be dane preferal:ll:.r by u51r'|g flexi-

Wle c.-:nh].eg..-..=‘¢#.|., . vty M - fmT
_-, e N e 3 i .3._‘ A
me't flange latc'hl g 'L} ﬁh_the ..51;15 Ing +WDMZ

Emi ;Shall r_D-"-.":LIj'-E ﬁ. the _=li o ring
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1 = S,

ﬁtq:.ﬂjd‘"_ stator. efoils ‘shog e
It:‘:‘lh] ® -moistire a mperviousibeal inq s

: 3 o
Eﬂ‘-ffre-d cc-m:lut:t-:-rs on_sta r_w- pr*f{-rahl_y of -
!‘ELEEJJH!_TEHHU__hE_HEEd dhe stator. =donduc-
o ulated shall be asgembled in_ pnlycm
e =sizeiand Shape:The Elp_t*-pnrhnﬁhhan
Tihe 1 uulated !,u;Ling Momme shannels Mith U-pieces at
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wided with a smooth sur face by specia! Ereatment

Suring moulding or ctherwise ta eénsurs proper heab
transFE|.

— e e — e T e - = .} - =T g :
4.B.4 The ingulatiom at star point shall Le specially

5 strengthened in a star connected alternatar.
4.8.5 The stn..._.r and field coil shall be given an anti-
tracking coat by spray application of a .suitable

‘ furnishing varnish to obtaln a smooth surface.
4.B.8 . The insulation system to be enploved shall be
particularly designed to withstand 2%he adverse
environmental conditions. The materlals comprig=-
ing this system and preferably the system  {tmelf
ghall have been proved to be of the hi ghest - reli-.

% 3 ab‘IIlt}-' in tractien appllcatil::ﬁ 1 iﬁ’

. 4.B.7 The evaluation of the ingulatinn nys*em for ther-
Ty ] g mal —endurance shall be made with fahrica%ed -taoct
s A A .. model . by way of accelerated ageing testszi as  per
B, P T e e, Lo the test prug::;jmhe drawh Up dn atcm'danc i th the
Tk e . ke i - e SYGP B - speci fied 2 in _IEEE -4;'9. s The valuedbof  the.
I e R = [ o T 4 vultagé"ﬂpr;ﬂkfri ri n=IEEE &
RRL e i 204 -determining _;_;;I:% r-td _.._q:m_n't,_,:a L each
g R agnng cyrcl_i._ﬂmll xworrespond to*BSE of hesdi=.

.F

% electric test vglhnge o new m&:h:l,:qe_pr,e-:.g;jhpﬂ in_
- IEC= 349 and ShNOT-2E _as Laid. down. Fin LIS SR04
Evaluation - of nEuIati_bﬁ_“ Bystem ! ilreasl i
roS :‘a’ga‘inﬁt mfﬁtu haI Lﬂa‘I_ o ;?h

eSS
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s L ;-..; S Lo BiE . AR RS =
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&.B.12

4.8.13

.8.14

ﬁw“

'41-3 15 i

The temperature rise of &7 kstiorn alternatar durisg
typesroutine tests ghall he llm1ted ta TI — B0 deg
L for bobkh stator and rotbar i it b-e;:n.g :1...-5;.'1‘.-
understood that no alterndtor excesds thisz :...;t.
The permissible temperaiure rics shall be 8BS Z:g.
on slip ring.

TI is the established température indew for the

insulation system as determined by tests pre-
scribed abewve. '

The alternator shall be designed such that the
"hot spot® tempeva*urt under any condit] af
loading in any Winding (rotor or field? rEMa1n= at
least 25 deg.C below the thermal endurance limit.

Alternatively, if the tenderer offers an alterna-
tor with a proven insulation scheme for which the
determination of temperature index ‘has not bhean
done, the temperaturs rise shall be limited tas-
13 IEC~349 minus 30 deg.C fnr rctnr u1ndiag:.,
i1  IEC-349 minus 30 deg.C. for - fleld uindlngs,q-
HH EIE |:|||;| c f.'::'r 51_1,;: ring. i L gt

PEEE ---_.—'-; R T ""_1.-...1- .

Thn ivﬁluaﬁinn of tha insulationisystem in ‘s

~~cage dchall #be. <onmpleted uftH;nwa pidlflcﬂ i -
frame decided mutually between the successful _
“tenderer sand the purchaser.” Tha jemp&r;ture= it
Timit shall be limited fo. thn:e“g;m_iqhﬂwnﬂ
q.B. 12 -after determination i f ‘tﬁi "t*mPET i_‘=
1r-.dn.___'.-.__ S e A ,,{. i
rI L '-‘\-...T-.I:'_:!E'*l- i Fie ¥ T Fh'ﬂ‘}"' Er _.Et_'l!';-' & -’l--:E g
Epeciil prate:tlnﬂ EHEJl ba taken An 3 trength-":_g =
the dnsulation, qr‘.l.-av.:tr:.cally and wmechanically,Sgat © - ¢
bendE*b‘ the uails and edg+$ﬂpft§1n tc.hm"f' . %_; :
Vil -'The nuerhang pnrt;un af tha tDlI'ilhﬂi. f“; Ty
; i ':'--__ only “he” Feinforced ‘at the" cgil] ?-pgr;e 1y "
N bends - but the complete foil DU-I-I'hi.H;FE 11 = SR
o Y i additiﬁﬂally insalated = I T A .w“'; 5
"'M_H*_IRQ.E-?HEAEIHE S T LZ’“:E"_?; T _ﬂ ey
T
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< as an EILEtlhg a[taTnatnrg is Ihﬁunﬁ1nmﬁgﬂg§urﬁh e ekt
--%Ei,re,l} STZ ArrEngenént shall Bé profided  usingmEa s - o
“fabricated end shield which shall e . of T Fobast” .
HffEnstructlnn o avoid dEfDrmatIDﬂ-:;ﬁl Tend ﬁéﬁiﬁld S
> whatl be splgnted ‘and bolted to the 'stator frame. il
= Jhe ' bearing housing shall Be ‘provided In the @end & - .
‘7 ;hzéiﬂ “and the nux111ary driue gear; box_ shall *’be
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4.9.2 The rator shall Se mounted on  anb - fricztiaon
roller bearing of standard make and dimensions
which is =splash lubricated From $F- uuuitm.;-,-

eSS drR e g edr canl'te Bhe -idler gear asEensey fitt i

A the gear unit provides the continucus circul a-.-' ol
of lubricating oil. :
4.9.3 The bearings shall have the basic 1ifs rating
i Li0, as calculated vide IS0 281 reconmendation, of
at 1&35" 2 million kms. (ISO-International tard-
" ards Organisaticn).
4.9.4 + Provided that the static and dynamic Iocadings are
well within the permissible limits, the roller
; bearings type MH 320 and T4 clearances  should
FI"-Ef-E']"nhl}l be adﬂptid for the altwnatnr. e
; !-\.'
+ 409,85 Maximum permissible speed of the. rtrtc-r .shall be
S ‘matched with tha- catalogue limiting spesd of the
Bl bearing. The 'rolling elements _and  lubricaticn
_ i) arrangement ~will be so designed that 4the -sworking
A _temperature .of the bearings shall be wel within
o . -aiﬁ n--r-‘fihml:hi:alng-:lﬂ.d.mﬂﬁ u.nda-r ,:r..l-:-r:t_nperatl. Il:l.‘.lndl——'
- . - b | T 3
T oE i i e — Fra .=-' o i
- -II.E_IJ_ e _"':_- .?fﬁi_',;}u[;;rim ; thall b RVO SRR 407
R eR f_'-"uh:tch Adf inuse t_prtnent ins hw.-.gi:r-'hn_ =all .
] : the tra-:t:-:m l.. i-rn tors. 2 L Lo il e

i,

E?;ﬁsh h_h‘ldi'?.i'prpdeﬂ;j&éthﬁ,a :

— ..- éIl_'i

i 5 > - ; _gi-nera.l 1y yconform _to = ecif;;:f:l.': A =T
i a ____,;‘jF,: ;-’- LMP0. 2400, 09 Howaver. © any eviat .-,, e nis™
AT specification i.:n improve jthe per fqr_mancef__- the
- ? #"&itéﬂ“' '.h'r”Eh _,;“Earr;_ﬂ"___th‘ il t""r £F%ﬁl" '@ ;P-T-Euﬂ ¥ '.".']]'E':%-'_
; _ : - accaptable, M e, oo b Ll O _"_,_l_',_'
o e P ----‘t-—-"i" '—1 s SR T e ==a|:--r;:"_~r gl .ﬁ.__] Erape e e
oo 4.10.2 20 The- brush box design shall be ‘such that t.j;,_e brush=
3 boiiiie we_‘3lvays ride dn_the centre ofsthe . ﬁllp“-"‘riﬂﬂﬁ,_.
s A T thls “being ih:hi#.-‘u‘ed by cany ad 'ggtgjﬁnt‘l i d_i.d__'
et L _:Elé_'.' —_,__h.--,f,._ '_.? hi&w ﬂ- ‘5'?-_' n 1.!'*"-1-?!—" x e .- ﬂ- ,E‘i'— :—:‘k'
4.10.2 FEuL yp kT fn:.lE_'-_aanm.mtInﬁ stud.ghall heEiaidly .
_ b ‘_r& attached to the s stator .ahd_;prnvi.g:qg with - PTFE .-
& 3 ‘“I_J.‘g_i-‘.l:_- e n:ul'li on " taTgive - “the . necessary - p__q:_th:ti o ,-_--'
: R againet cre&pagé' to eirth.The I'r_bl_:i_IJ_I'_ltlni;l o the
e '_-.-'.-_2:-—: - brushiholder 6h Etud shall be- BUch &8s tomaintain —
i e R i.quare against tha &lip v;ng “in all conditions,
s W “.: S Buitable provieian for radi I_.ad_]ustm&nt 1:|f the
' = x = -17 ; F



4.10.5

4,.10.5

.11

4.11.14

arush  holder Ea correct for slip Flrg wear =shlHall
be provided.

"ush  hclder spring shall be conical spira' tyge
such- -that the ERring pressure  remains fairly
constant over the sntive working length af ke
brushes. .

It shall be possible to remove and put back the

brushes sasily during inspections, Separate spring
rests will be included to hask the spring in
released positian for attending to the Brushes.
The spring shall he simple and spiral type.

Duplex carban Brushes of the following grades

Ehall be uged

ACPL = pEM &

ELCA = <o ‘ P
AITERNATOR INSPECTION COVER _!E

_ ~~Per farated

The - end shield shall.be provided wit ar for
detachable covers which shall act ndtioaly.prodide

air.:inlet but . also he Lsed  Tor *';;sEg,;tJ_'_gbl' of
alternator, . - = S --=:—’£E:_:=§-.;: T -
Light ©weight inspection covere shaiiibé; p}a}}ﬁ;d
on L the slip .- ring _Erend DY
finspection/airblowing/cleaning. . E e £t
The FHrspection “toversiEhall be of fepring 14tk
Singed or scrousd type. S, . o= LEs
T ....r. LB s e '-_:E_.....'. 1 _:':.-_:in-.é.":-_ -=--— — -] :-@' =
BULL -GEAR & BEAR CASE ‘»v - 7
e R .

‘shall be similar to the

- Beari@tasy fabricated fran | _
Although the gear case offered

e e TH

The general arriﬂgement;_ﬂf gearing and_gear

E’F’

sketch at Annexure F. ":%E A

jﬁgtﬁhijﬁﬁanr.uhi;l and Sghall ;EH{E?E??ETEEEH}EE; -

no, SKDP-3116 and mesh with the aux.machines - and
PTU pinions $o RDSO drgono. SKDP-3117, . e

5 MS shestSERAll bE
leak proaf design..

EhSlIFFeferably wibe samé-as-existing az per - RDS0 -
' design may be offered

drg. ne.EKDP-3203, a2 different

used-on existing gear case. This gear box not anl

1E5tRESHVar caseifor thethear pinicnldiive butXh
Ak . = Finlon-delve | =4l
s ",.,\__' - !, it v ok -
s B : =1 J A <
R L . PLRBRR e L
L, iy = - 38 e
Py e - R - wd M e e A T
us o : 55,93
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=1k
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sprovided “the mounting of idier gear - , -auxiliary -
Bicnings and PTU {5 posSible in the Same: hannsreas | |
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:
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muxiliary machines and PTU are mounbed on 1%.
Since the load of these machines are .;.,Jp.u:r.una..:‘_;.
- 208 kg. for aux.machines and . 100G kg. Tor-FPHE- 25

.-_ _ : cantilever typd, the gear bow s..pll be -providec
with strengthening ribs o &vod cracking © or
v deformation. )
. £.12.4 The gear case a.ha‘.l] be mounted in position prefer—
" ably by direct scrawing into the stator end
shield. X
4.12.5 . = A dip stick for checking lubricant ‘.I.ave.. will Se
provided to measure the level towards the middle
of the gear .case.. The dip stick shall be chained
i e toc the gear case exterior . - it
- =" rd _ e 3 - '
CALTERNATOR FAN _ 7= =it htd :
e L o e

DI A altivnitor San dorsel . wentilation ~of - the
_nlternatar,hxn:t on to the rotor by, lplgut hg - and
JSE‘E balting tao :tﬁeﬂ:ﬁ'ﬁ ﬁhhl- < bek ﬁrnﬂdeé ;

= fﬁihe far e Ex g

i i :
Y=halld e ﬁﬁﬁfﬁuﬁ% :
a: 2 gripped by a jﬁ _I:'_lﬂ handle, used. _{Eg-_rn-tatiﬂg ._‘thn-
ﬂ cfant: ihaft—un lf'iﬁﬂﬂlﬂﬂ jnkﬁi’ctlm.- s

Y F. }&r ¥
I!-m tenderé mﬁ-ﬁg Eiiih’l-: ,..-p-r.r:l'lr ﬂlnﬂ"i'uitahtt
_ data/curves & Tale §3. ,,%-he:._r. rect -

e&.ﬂ]l_ti g in Z
ﬁfmﬂ- o

i 'rt'

r|= a.

1 a.}'_.l;,- l.lﬁnced -
& with: hé;, fan

i The -alternat
ks SR - ,‘_ﬁf%iﬂ that ‘.[‘t‘.'_
- B hron nn_',-' -:Lth ral

‘;_- Bz e __ s s “he prq_'-..r‘].::led W th .ﬂ_ ,ﬁlulltﬂbl'ﬂ' ;
o ;_1;-; 'f:ra.t!.ng platnjiﬁ?ﬁﬁual dhfnrni:Finﬂ “including
= : T

the i'd‘llnuing- -

._._ﬁ e ot

S ‘--::'1 o i e e SIS
: g -1 ; :_ ___. o i *_— nu m: urer rla.me_i P B S juo
e '\1__;: ‘.f é"ﬁ . Type. ,gnn:t il _r_.gf Etﬂtq&ﬁnd r-:amr,f.r_
by . '.' Rl‘h?d "U'D']. a b l“- 43 _-n_;'— L= T ._:.,,.____ =
L " o T i ,Eﬂt'a E"'rfﬂtﬁ:' #‘qf—_'-“?-‘-r, A= 'iii_-v_.a.n__":..
A : Speed o k) S Tty
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TECHNICAL DATA % CALCULATIONS

In addition %o the specific reguiremsent of subnissian
ot dats Sourves & calculations stipulated in this
speci{fication ,complete data’curves and desighn calcula-
tions stipulated {n this specification. Complets Jsis
and calculationz shall be submitited as per the proforna
given {n RDED Test Programme no.C220Rev. 1Y, March 1994,

Inn cage the tenderer is unable to submit some particu—
lar data/calculaticns the reason for not doing so shall
Be clearly stated. It may be mentioned that the avail-

ability of the information is gemerally required for
technical evaluation of the affer.

6.0 ATTACH-ON AUXILIARY ALTERMATORCOPTIONALY .
T i s

6.1,
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The alternator shall be provided, with _an _attach-on
auxiliary  alternator_..for supplying . variable -voltage
variable frequency AC supply to electrically driven
radiator’ fan motor and electrically _driven ‘traction
motor BbDlower motor (optionall). This attach-on auxil-
lary alternator ghall be designed such that its - statar
is bolted an to the main stator _and the field coils are
provided on the extension of ‘the mair alternator rotor.
This alternator should be excited through a separate DC
source yWithout any intérmediate contral sguch that its
output is 41ZV at S50 Hz on the top speed of 1053
RPM.The output at lower engine speeds shall she in

acccrganca with W/f = EnnEt?qE E”“tfﬁ1ﬁf it

EEL Y

B R S Tir S ol N
In case this attach-on alternater is offered the same

shall be fitted to the main alternator on - the “engine

end  and the mounting/coupling arrangement with

e

#ngine suitably modified. The overall length | of tha
alternator may be increased by 200 m _in such a case.
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TECHNICAL DATA

The follawing data/description shall be sugzlied By kR3S
manufacturer =

1. Description of alternator Make & Type

Mo. of poles,onases &
PNase CONNECTLIOAS.

I
-

- Elaasifi:itznn

Clase of loco.sloco HF

5. Apolication

4 ; -
« Excitation ! Mode of excitation

=. Maz.permissiole soeed

o. Winding resistance & 1LmpEgaAnce
at 30 Hztat 25 dea.Cs115 dea.C/

al Stater winoingspnase
b} Rotor winding

7. Ratings
ar Lv One nour :
Continious 3
Bi HV One hour 1
Continious H

€! Short circuit current imax.J) &
B. Desion Ratinos
a4/ AT mayu. oermissiole REM.

Max. 1ApWT ©to traczion
Ma:. wvoliage

LU L

by At 10SE0 REM,.
Mai. 1nout to Traction
Mat. voltace 5

! At 1140 RFH.

Max. ingout to Traction ¥
,Man., woltaae :

al Max. desicn rating LV 1 ;
Man. oesign rEting WHYJ £ ey



-fi

12.

13.

14.

15.

&) SHOrt CIFCULT CUrFERS LUEAX)

T) Max., permisciole ARFEM

g Canfinicus CUrrant FETIhn
at JFug Y

iass anc S¥DE =7 1msuls=tian

STETOr WInTiRo
FeTor Winzing

InEiation & securing SETalls
Tor Si4ATOr WINCiINg CONNZCSOrsS.
coll To coil canmEecTors - Co:
to Elip =imo connsctor

TemIsracure rl1sEs L1mlt.
Stator wWinz1ing
Fator wincing
5lip ring

Alternator power take oOTT Gear
traing &k oear cace detaile.
{ 1f applicable |

S5lia Ring [etails.

a) No. of slip rings
By ia. of slio ringines:
Cf Maximum oermissible ovality

Brusnoear oETallE.

MHumser of brusn arms

Mumber of orush nolderrarm
Mumoper oT brusnsorusn ncocloer
BErusn sS1ze

Erush orade

Soring pEEessSUre on new Crusn

Minimum l2ngth tlength at whnicn

OrUsSn ODECOMES I1NODErFatLwE!
Ciearance between orusn ana

slipring
Stator details,

Overall dimensicons
Care length

Wei1ons

Mo. o7 slots

Slor si1z@
Funching d.[D.

BE EE Em A e a8 an

mn B mE B8 g A T

B g

s gm Aa

-



Fufﬂiﬁwa Iy

- FoncHing tAfekness :

Winding details

Conouctors pers slot :
Canouctes 51:5........DiPE....,...1n5utarlan COoOverso

Flu: density 4t cont.rating,

Tecth LU............Hb.....;...+...
Corea LU............Hu.,_.,,+__,___
Alr oap 'I—U--l-i--l-l-l-rrIJH‘l‘--i---l---.‘...---

Amc.conductarsem stacor PErionary,
Eunt1n1au5............i..fnr...........amna.

1nl'l"l.l!:'.--1-1--1-.--+..--q.-'l-'ﬂl"_..-.......a-ﬁ.ﬂ'IDE-
Current densite LEmD . Smm3),
Ennr;n;nua...............rnr.+.........am:5.
].hﬂuf'-.q--n--||---|---|r.-q-fﬂf‘--.......+..amﬂ5-.
Turns per EREL o o mmm st s

qul tl‘ll"l:l.l-'-ha.--q...-+..--+...-..

Lenotn mean p o F 1 5 o T e S W

Weignt or the ::nnnr.......*...nq.

Taozn vnlume................*..:mﬁ

Roter oectarls,

Tvoe a7t ooles -]

Mo. ar paoles i

Lenath af rotor -

Fole strencth H

Foctar OO0 =

Retor ID H

Air cag E

4% zcla B e s s m s s s mmm s smmmnn

4T pole =1=b----|..--|-+.----|..'-.--a-+

Fole ==scuring ArranNgement. ..., ...

T¥oE oF winding :

T¥OE =T connecrci=ms i

ROTCr 201e run=surs :

slig-rino run—ous :

L1ZTENCZE oRTWEER Tousling fisnceE sno

Eegring aqurmantc TACE. s s et wnasns

Fl-':'I:EIl:I.EIn---;;....,...a.....-,....‘

3



Twoe ans ocarticulars of
TErminal Bo::

M@. and type at oearing

fiametrical™ slackness ar Tres
DRACING WNEN NeEwW
Fit betwssn 1nner race & snaTtt
Fir petwEen cuter rac-e ano
cearing NOwsEIlng
Minimum dlamgtrizal clsarance
wnen assemolen in machine
LUSFLCanT
Grsase capacity

iinizial Tillinoy

it

/oolEe of stator cora

AT/oole of stator TESER
AT ople of air oad

ATsoole of rotor poles,
ATsoole et rozor run

=u. Cooling

21, Weight of alzernator. -

ial Stator
_t{b) Rotor
ic} Fan
id) Alsernator compolete

WSQ oEar box

ig) Alternator comolece

with gear box

(£) mlternator complete with

g@ar ODoH.Gear train and
euxiliaries

2Z. Hass moment of inertia

ial Without auxiliaries
ib) With auxiliaries

3. La) Resistance at max. FEEH,

” = "

i

as

s

« Maons=tilc E1rcSulT EE raTving
Lot .——Lne 0r.

L} ratino

LOont.———Lne nr.

Tyoe of caaling
iseltsforced:®
CFM..ccsasa==s-aT LOOU RFM

HF
at

consumad
1odd RFM

Dirgct Axis

tator windino

Field winding

BY TAM:asewaax

Quadrature Ax1s




Damper winding 1sclid ooles)
Armature reactien
Synchraonous
. Transient
Sub=transient ; :

tb} Time Constant, .
Ozan caircult Ehorz circuit

Field winding :
. . Damper wincing i(sclid poles’
Arm. 5,0, time constant

ic) Fault Details,

Mamimum shert circuit Tault
current at.

{1} Alternator loaged cn full
RFH at too corner voltage

(iitAlternator loadea on Tull’
RFM at cont.rating H

24, Characteristic curves i-
4) Constant HF. curve
bl Exitazion current Vs. load currenc
cl Effiflen:y Vs. lpad current
d! OCC ang SCC at racted speed

P B! Load saturation curve
T} Matural loag curves
g/ ¥l reculated curve with the oroccsed rectifier

hr Dutoutr wave Torm wAC—-non recsified ! 8% Tirst not-n anc
toD nosch RPFM.

-

<2. Drawings. ———

ar Qut iine & assemoiv ;
by Loengitudinal & cross sEcTion
c) Skator assemoly
g/ Stats- star connection & bus bar arranCEMENT
el Eﬂtnr dssemc iy inc:uding - mountinc oF ooles & ocle zZoils
T} RELGr oross sechian
g+ Insylazien gezaiis of stazor & rgTaor
fh: Fotor coil to coti & coal to sizp SIAG CONRECSIonsS
lavyout
’ 1) Rotor snatt -
44 Slip ring anc brusn gear

g - 8B



i

-

b

8]
£ 1]

L

k: Engd fTitting / DEEAFLNO NOUSLAG
1) Cocling Taf SrawWing

m) Geam _case. T

a) Stator cors STAMDLOCS

Eus par and SDuntims arrahpemént 1 Qe cETaLls/
Material IDE-ITICATISGNE.

LhnSl=hkTE MATEr221 ECECiTicataz=nil La EDES e ifioS el
gmecrally T5v PSISY ENRETEs Daelr azxig ETBEE-% ETET
sfaEoingsS. BI1T PIND. STSTCr Coooer. roTor Eeoo@T.
Calculatians. -

a: Strengath =T =018 osiss

= Fam=Rt aT E -t A

£} Shati strength

g} Eearing - Load Carrying CEDacity & rating lafe

rated loao

g) Estimation of temo. risa at cont.ratinosLV & HV)

theprmal Time constant

¢} Estimaticn of lsakage reactance. armaiure raactian

synchronous lmpedance :
! Hagnetic circultT analvsis & estimation of ET &
cont. rating( LV & HW

Vi

n) Estimaticn of losses & efficiency at cont. rating sl

& LW
Sarvice ExpErlEencE.

Year of manutacture

Loco tvwpes To whnlch aoplleo
hNo. of macnifnes suanlied
H2an time osiwean Tallures
Feriodicity af malnNTENancE
Feripdicity of overnaul
Expected sarvice liTe
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FERFORMANCE OF 3100HP WDM2C B.G.D.E.LOCOMOTIVE

TRACTION AT 10SO0RPM (BTHNOTCH)
6~TM 4906AZ TRACTION MOTOR

2790H.P. INPUT TO

1-TA 10102 CW ALTERNATOR ,

WHEEL DIA CHALF WORN) q0S%MM GEAR RATID ¢ 1965
mmmﬂme:~#mrnym

Arrne ey, -

R .
o haﬂﬂ L
| S
0008 L
: o
=
+ ALTERNATOR CONT, RATIN e
0_AMPS) -
=
, : . LJ
t T ENT o
;.-H'ES":!F\\FF} E
- el K2 \ 3000
ﬁ EET-TE ]"| \\‘ E
q: 3 1‘ B L7 !._*
o \ KE3-3P [FIF 0 =)
i \.. ALT. CURRENT (|
o 9 PFF &
z A\ koo
=4 \\ : _1"'1..._ =
g . e RS v
J \ \ ™ 4
5 LTERNATOR RECTIFIED CURRENT/SPEED
. ' I 1T T T 1
i SRR IS =
4 5 N FORWARD — 475 KPH
o N \\ BACKWARD ~ 45 KPH
L e N |
' g[ N ™ LEL&P-FF>-
| Al \‘F%(
=, ‘ g 'i-_“‘-“
5
X : B "] o fro 140
IHATTACHARYA SPEED KPH —— —
IHATTACHARYA RDE0O
Mp> | G.DP.— 1034
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BOVERNMENT OF INDla
MIMISTRY OF RAILWAYS

TEST PROGRAMME FOR TRACTION ALTERMNATORS
USED ON
DIEEEL ELECTRIC LOCOMOTIVES

X

TEE-I- ﬁﬁﬁﬁﬁﬂﬂﬂl Has HF, TF = Vass T2 1 ﬁl'l"-t Ly
MARCH. 1994

RESEARLH DESIGNS AND STANDHRDS ORGANISATION
FarEF, HaQAR: LUCHNGW = 225011,
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B . RF.TF = Q32/52
(Rev.=1. March, 1954)

TEST PROGRAME FOR TRACTIOM ALTERMATODRS .
USED OW DIESEL ELECTRIC LOCOMOTIVES

“TLoOcATION ¢

[

SCOFE ’

This test oprograms covers the tssts recuirsc  on traction
alternazars Tor diesel electric locomotives.

BOVERNING SFECIFICATIONS ' :

The =©este shall o oon@ in accordanc=s with t©ne IEC
cuolication Mo.34% ivlatest revision) axcedTt Tor dgsvl
tions given 1N TNiE Oroorammse oF as aoreed to bv RDEo.

Hssistance nas oeen taken Trom the Tollowino soecifica-

-

R 1., =
(1) IEFE = [}
firs IEEE = 115
i1} -IE 1 FL32
{iv: * IEEE - 43
Lw ) IS : &FBT = |9a55
(wi I£ : 7308 = 1974

All the tvoe ang routine tasts snail bBe done &t the
manutacturer S DrEMl3gs. The manutacturer snall arowvigs
ail thne faciliti@ssinstrumenzation ste. for the TESZE.
Twvo= =ta=ss =nsll o carrieo out on one macnine oetors
ShE COommEnC#neEnt of régular croguction oTf The altesna-
Ferz. hHowever [RLDSD reserves tné riont o To repeat 0w
T¥C= IBSTS ~nenevér telt necessarv aven after rocuiar
dcoeEDtanc® oF sne alternator tar giasal eilecTric  losD.
Agc:1CATlon. Furtheér. tiil mme macnine pertormsmancs 1s
Wwell rCrovens in tna fisid. RLS0 mav Jecioe TO CcONSUST
ThE Two® TEST=S. ifi gart or im Tuli. on more tThan coRe
f&-T11NE WITD SCoDe OTf “TRS [est =worksed out cusoaiily
E#iWEEn FL=0 ThHE manuTacsurer.

a
o m

O en «
"

This =TEesST OrOoOoramm@ Has oesn made =5 4 ouloEiins  Tor
testing oOT &ll traction altarnators. The manuiscsvrer
Sna:l BU3ImMIT a SsEparate Eest procramme Tor a4 oarctisls
lar machinerapplication Foue EEED-E;:AEgFénEE.
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S +@. TECHNICAL DATA : L e

Tecnnical data of the altenator ts - be tested spall " be
supplied 1n__advance to RDSD as per performa attacned as
- HRANENUPE A .

=1 RECTIFICATION & EXCITATION

Th= tests shall be cone with the rectifisr assEmoly  witn

“me-.. wWALZA -tne alternator 18 To De fitteo on tne iocomotive. Tha

T.
;
yl

£

tests shall oDe cone after mounting Tne ausiliary @acnineés on

*ne alrternator. Tne alzernater snall oe ai:gnead on the test
ceoc. The sxcitation of the aiternator can 02 sussiled by anv

s=ultaole BOUFCE.

Ba TESTS

Following tests snall pe conducted ==

i 1 I

II;Hi DEGCRIPTION | TEBT PROCEDURE & VALUEB/REMARKS
1 | h bt _
e O L o E——

e

1 ! Priliminary check

- o

Z ! Dimentional checkistat-—
! gr hore.rotor dia.caosk
L]
L]

H
{ Should conform to tne technical
id

FUn OutsS.slip rino ouT
H

ata supplied by the manuTacturer

O mm e e S e e s —

! ptCc. ) Stator & &utnr.
| :

Measurement by kelwvin Sridge dursi |

i me == mi'es ws he rromr == we =cFhs

alternator cutput terminals open

a7 Windinao resisatance
: i-no type test k by micro-onm meter|
; { during routlne Test. i
i oy EFFT  Smt z i
Ih! Winding Impeoance 1 Measurement ov VI methed at S50 Hzi
[ - : ' gnould conform witnin .7 S of o=
PR e b - }-sign-values pilven in tne Technl g
i ! cal data Yor both rotor & stator.i
i | ; i
471 Indulation resistance With {050 ¥ magoer snould not be
\ (coldief stater & rotori less t?an 100 mepa=-onms. ;
5 | Phase seguence = I5 : 7132. Clause 11 E
i T i
B i H
f '-.

P 1 E:I.. s -

i
:
Goen circuit characteril IS @ 7132, Clause 21.1 with
: !
'
i

stics ; ;
i circuited and connection to recti
Tier disconnectad. -
= £ o N il e L]
——— .
- ——— — ; N La i
ML 2 TR e _ oo
: 2 e
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TEST FROCEDURE & VALUES/REMARKS

= Em T

=i

iETLICE

R R A N B EE R R e S Ee S g T owE =T R ST omT e mE

BE Sl i e e e e o mE PR ORE B EE S Bl ek S EE S e R ome me wmr EE o mE mw oww R e o e owe e o B ww

EE OEE WED O BE W R EE sF B e B ome EE ww

L) mmleE

Short circuit cnaracter

=] Cetermination =7 sSwYNCoh.
MACNIAE PArAMETaErs
¥ Temo. rise testicont.!

mE =S omm oEE omR =R R R S BN SR R Sd B pe R pe SR e oSS Er T BN BT SE WY sE B SE B e B e B s BE e EE me SR

——m

e B

i
i
T H

KWith macnine hot aoporos. 130 deo.Cl
(IEC - Z4%. 1%%1 Claus= 4.3.Z2) i
Measuremnent shall be czne beth ind
asc@enaing & descendino orosEr of |
gcitatian.Machins snall o allao |
wed to run Tor ssveral minutes at)
eacn voltage point to allow the &
spesg to staplizs. i
Characteristic Ttolarencses as per |
IEC — 34%. 1991 Clause 7.Z

I& ¢ TiZ2. Clause Z1.Z with macnt
ne hot acorox. 150 oeg.T.
Charactsristic olarancas az oeri
1IEC - 347, 1991 Ciause 7.2
Veritication o7 transisnt svncnro
=-nous Daram@écers snall o= done to
the extant possiole.’

1
i
'
i
]
1
:
1)
"
IS5 2 7ousa — 1974, The cuantities !
shnall be deriveo corresIonding toi
the two continious DC ratinos. i
VeriTlcatlon of TransSient Svhn. H
parameters snall alsc be cone to |
thna SNTanT DOBSSIDlE. P
i
1]
[
i
'
i
i

IEC = 245, 1991 Clause =.l. Tha
alternataor snall oe teszeoc alcno
with the rectifiler Tor meat ruen
at Both the HY & LY rating.

EvEn 1M Case.Ttest on Tul: 1oad 1s
reolaceo ov 4 CEsST.QM SNnAPT Sk
CUurt.consTinuous NEsST run witn recs
titieer at the auarantesc cont.alti
ernator current i3 MANQETORY.
Temo.limit Tor sStatars= Temd. ingen
- TU oBG.C

Temp.limis far retor = Temb. 1ngo::
=7 deq.s

Temp. Incex shall =@ geTtarminac
ov STandard motSiEetIe tEs5e.

The tampareture nS=:@ oT e Qacn
12 sSNai: p2 E=Taciishec =2/ ons
manutactTurer.iT1il This ezércissa
i COEDLE2TEC,; [BmC.r1S2i1&8T may oe.i
aon@ Withn RDISO s accroval onlv & |
tRe TEnD. Fi18@ ENail NoT exgass i
[EC=3439=7%0 gpg.C TS STETOr.rocor
k sliz rFImGE.

i mE o= mE W mE omE

(A1)
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DESCRIPTION

e ]

TEST PROCEDURE & VRALUES/REMARKS

- e e
— e EE

=5 = wee

T I

1w

N T P T

e s e - i

1l

R e = BN A
[ T ey TR

EE EE W e e R GE TR mE me r— =i =S mE s

A i e mE e e @ EE OEE we me e we S

- R =E W Ew e —

TEMO .

Lasoverlioad

\pJSnort Timeé overloac

test

riEe Test.one nrd

Tes%

Oveprsaesd Test

Efficiency Test

Vi characteristics

1

i omp we ome =

i
i
i
i
i
i
i
i
i
1
]
i
i
i
4

Bearing temo. shall aiso oe reco
ged. lt snall not exceed B3 oeq.
A% an ambient of S5 ses.C.
Surface Ttemoarsturg 07 IT4TAr anzi
supected not —one snail also oe
FECorraEc.
furino the TEDOD.F188 TESTE 0er—
—mail eouligrium sha:: 38 consis—
SfBed to SaveE oeen rEECnaa wWrEn
tne Follawing 1E ooggrvad -
ai Diffarence betweEsn 1NLIET ans |
AUtlst TEMSArETUT® Nas Bracai=—i
lis=d. i
o Bearimg Tamo.nes ETacilisec.
=) Surface tT#mD. 0T EF
grpected NOT Zans nas gETapii-
s5B0.

o e SR m

™
P
L )

—

R TR

He

IEC-345-199)1,Llause 7.l.temDaret—
uFe limiTts &5 LTEM &,

ap e oSS mm omm =T e

WIEE=-11, Ciause 5.7.
Mayv be gone on sSnort circuit
{indirect metnod) .Overloaa snall
ne apolied wnen extracolation oT
coolinag curve made,vige 1Tem Fal0
dicates i1nitial temo.rise oF -]
deg.C & snall DE maiftained Tor a:
geriod estlmat@#a to r#acn a temo. i
rieg as per item 9 |
i
i

— e e

Loaa current corrEs0Ondlnog to tnes
current limit of the alternator |
shall pe apolied for five minutes])
and the temp.rise and general co-l
ndition ot the alternator shall

bg checked. §
IEC-349-1991, Clause 7.4 -

iS: 4889: 1588, at least, the full
rated RFM for both HY & LV cont.
ratings. Also at Sth noteh RFM at

HY % LV poinis should not vary DY
more than + 1% of .the declared va

lu=es.

L]
1
[l
L]
i
i
I
3
[l
L}

TEC-349-19%1. Clausa-7.2.3-
Excitation current of altarnator
#ield % excitor field for various

[
a
i
1
]
n
§
]
= ]
]
1
1
]
i
]
]

=nmm
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DESCRIPTION

e mm e

TEST FROCEDURE % VALUES/REMARKS

i
n

—
[ 1]

e EE SE EnDER e e R aE Er owr SE RE am

AE S s EEEE mE EE oSS e S am me es S5

-
-

[

1S

r me S e EE EE e owe B SS BN SN e we S S S Em me

[
o

S e e
- -

P
an W me S EE EE

T
mE mEm

Gielectric Test

-

Checy of orotective
ARvLIEES.

R Em i me S = EE EE e e

Shatt current & measure.

ment of bearing insulat
ion resistance.

Coolino air test

Homent of in@ertia

Weight measuremant

faturazi load charactarl
st1o8

Foiarigation Ingexn

E omm = e S e =

l

HE mE ome me S e e mE

pC lead noints en Tull load RFEM
‘ghall oe recorded.

The test shall be reoeated Tros
Sth te Feh notch REM.

IEC-345-1991.Clause 7.35. Tre machi
ine snall pass -the test at item ﬂ!
_both before & atter the apolicatil

on of high potential.

As agreeoc to petwean RDSO & manud
=SCTUFEM.

e - S R mE

Ii:?lEI..Elauie 1

il

i :
inier &outlet zemo.of cooling airl
Enali be recorgso wWitn thermonetd!
ps plazed at locations as QErF isC
- Zdc— 31, clause &.l.3.2.Yalume |
o+ air flow both at inlet & outl

ehall be measured at polnts mu &
tually aoregd D@TWeen RES0 & the |
manuTtac turer.

I ¢ 7132. Clause 15.

[
== e mm

Zhall ce get@rmined with ang withi
=-EUdT duxsMAcCNInNeEs put withcut thne:

recitiers

The enaracteristic curve oT term..
Velbemww1tn DC lgad amos. AT Various:
excitation snhail be determined on.
#uli icad RFM.Tha characierisStlc |
cupwa °F excltarion amo=.wi1tn OC |
rEFmlnal wOlTE at CONSTant lcad |
amss.4s Tuil rateo RPM snall be i
geterminged. ' H
Tm@ tests snaii o= gone Io covar |
the enTire ranogs af alternszor H
COEFAatTicn. i
H
jE==-4%. Ratio cf IR wvalues arvteri
10 mim.ta tnat atzer 1 min.of =en
— TifRISUWS apEtication ¥ test wvoik

ageg. snall oe recoraed. "3
' i

—

i -y -
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Emaurafce Test |

AR encurance tesat shail be carriea out on orototvoe altarna—
=mr wizm auxtliarv macnines mounted on tnE” alternator or
ctherwise the—alternator to oe testad snoulo D2 excited
separstelv. Trie test snzll se conoucted for 12 nours eacn &%
icw ana nich veltaoe continueous rating o tne  alternasor
tolowes ov SR8 nour s2sT ano over load test Yor nalft an

MNcErr.

ME  ThE &ng of Tne Test EA@ alternator SNall o2 examined
general., The not ang coiag evality ot ThE 5110 rinad Bn&ail
recoraes.

Short Circuit Test on Load =

Main AiTarnatsr Snall oe supiecTed to TESTS WALlCA S1MULATS
tault- CcoRSiTiONS UELRS 2 TEET CIrFCULT whlcn ancluces sne
orotectian aNd mEans o EZCITAT1ON Crovigeg in SErvi=2=2 =1
theilr eaoulvalents.

Facn test snall consists of a snort circult acoilied Tor Tive
esconds with the macnine operating at its rated load wizTh
chg racted wvalue 87 excitation currens.

Bt the conclusion of tne test. it snall De snawn that tne
pratection has coeratec and that The machine nas sutTTerea na
electrical or mechanical camage.

One test shall be made witn the full rectTiTier brico@ snors
EircuiTed amg another with oNE Origoe arm SHort circuilted.

in case of an alternator oroviged witn DrocEcTlOn in  The
alternator 9fi@ld circuit. TFIDOLNG T1me and STTICl@ncy Gt
this orotecticon shall be establisned Oy a suitanie ctest. ne
manufacturars snall also eETadlisn TNE fault currentsENercy
ievel encountered in Tault conoitions iike TH Tlash over.

digge Tailure ezc.
L
Tan Delta Test (Stator) :

Characteristics o7 tan aelta Vs voltage and tan opelta Vs
tempareture tat 1100 v} to be desermined Tor alternator
stator windings. The value of capacitance and WAC leakage
current. should not exceed specitied values.

Vibration Test :

Vibration lewvel in horizontal. vertical and axzcial direction

_1muth on fan and gear oox side) shall oe measured at masimum

fgrvice Epﬂed and over spesd with sensitive instruments. Tha
g
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test snall be conducted Without ano with duxiliary macninss
TiEted, During tne test peak to psak amziituce should ror
BHCERO 30 microns in any directicon and az .any point,

Moise Mepasurement &

Moise levsl on the traction aiternaror snail b# mezsurso in
accorasnce with I[EC-34% (1321). Tne =zlternator snali o=
Tittea with suxiliarvy macnines ang rFill. Tz test =nzlil ez
carriea out at locations on the mschine as snown 1n  SkeTcn
=L and at ma:imum oo@rating soeea anc lowse Bperatino sseso
d& aoresd ‘between thne manufacturer and ROSO.

The resuits snall be expreszes in tne Torm oT a&idAy

Determinaticn of Alternator Qutput Waveform aRd HWarmsAlce
Centesnt Analysis |

The aiternator outout wavetorm snail Be getermingd using
soecial equipment and CRO's at tne WY anda LY rating operaz—
lng points. & special test scheme snall be orawn mutualiv by
the manufacturer and the RDS0. aimilarly. narmonic analivs:s
O NO ilcac desermining the content cectwesn lines ano betwesn
lines ano neutral shall be gone Ov 4 sultaole methoa.

Determination of Maximum Continuous Current Rating ag LV i

Tnis tast snall pe cone bv trial ang errar guer  ERat  tne
Mdzimum permissible tempareturs rise 1s AaTttalned on continu-
ous LY neat run.

PEt@rmination of Heating Time Constants |

Tnis test mav be ceone by COnCucting a4 soecial neat run  test
Etariing Yrom cold following a mutuaily accepracle schese.

Measurement of Hot Spot Tempareture 3

The nc: sootr tempareture of the stator wincing snail be
determaines at LY continuous ratinc. Tne test snall pe ogone
0¥ ESnCUCTIiNG a4 Neat rum At this raTifio snd measuring @ tem-
CAreturss a4t ore getermined locations oo installing specizl
TBMoarsturs sensing oevicas. The as=<z:isec TEST SCiiem® =nail
Be Tinalissg in consultation with ADSE,

mli tne tests S00BAFIAC 1A TNRE cisu=s & snail
CONET1I5UTE The Tt oe testE. a

E

= 8oo3aring in Si. no. 1.Z.2iariE.S000012, 14 zee 1S

=T .
T clause o sSnall €onsSTitur® tne recizice CESTE.

i
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Tne V1 ~MaracTEr18T1CE TEST at sil.no.l14 of clause S

enall ;A% the CEsSis Tor Tre=zino tha EZC1Tatlon UsSec
impr Tne gszlared =mars-TErLIST1CS CUrvE. in=se 2HElTE—
taian saluegs _uuLJ oe mEnlﬂtnlﬁEd Tar =4 2 5;~EEGUEH1

P
il ]

Tne 1 cCharacTErLIETIC surve snall o2 SETermined BS TOE
av=raons o7 TEERE af TiTsEt TNrEE alTEFTMETDNS o1 a 'sSer:28
iRCciyoing  SNE cr-ToTyREes TYRE tesTBEO0 2Alnsrnat=t. ire
v:ltaaer:urren: ncims Tar =mnEinious rd. LY. mazt Lmum
cufrrent &ano ohiEk Nour current Fating on TNE Tull Dowsr
geclaran cﬁara::er:s:;: curveE S0 geTErminsd senail AI%
vary Oy Mme rman ==h with Tns goes=1Tied curve suSmIT=
tes alono WLTE ThRE r=caflcal OJ8TA

Tne asciared Wi ~mafaczTaristic CUNVES g=taplisnen &=

mer Cl8use o.= gnail form tne DaSiE gf rFoutine TEST.
Tre EUN&EFIEDﬂ =T e EHEFEEHEP15F1= curves nefermtn='
in TNE FOJ4tine TEsTE =nall oe mage wWith &0 secliarea i
rnaracTeristis curve and gurant of variaiion as prousnt
cut in clause s.4 snall be =5k mailmum.

Omilv tne Tull cower Enaracterlistics snail o2 sectermined
1in The EST AT =l. NO. 14 pf clause & ToOr rouzsine
tE@STiMG. OlSzEnc1ng Wwitnm the CharaciEristlc urve
getermination Tor = &m To 7 th NOTCN.

Some of thEe =85T5 apoearing unoer ~EyDE test are not
inCciwQeEd 1n 1nternaﬁinnal stanO0ards. Thesa TESTE mMaw =1-

aone as special tesss also as agreea to oeTwe=n NS
m-nufa:threr ang RoS0.

Tects on brushless and special alternators, Lln £ass &
brushless alternator wWiTh rotatinog reczifier or &
goecial alzgrnator Witn AUk . wWwinaino Tor
guxiliarysconsuser load 18 to pe tTeEstEE. this Tast
programm=z shall D= sultaply modified and ipcreagaed 1N
scope 2= agreso to mutually between the manuTacturer
and RDS50. i
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0.

GEAR PARTICULARS

0 < BASIC RACK 88 - 255 - 1087
o
=] S NO. OF TEETH 102
a 2 MODULE (m) 4.233
y g PRESSURE ANGLE ; 2% Gid
o - i
" i 3 ADDENDUM MODIFICATION (x.m ;
1 | BASE TANGENT LENGTH OVER 12 TEETH 149.289 MIN/ 149.339 MAX.
{ ! | TOOTH WIDTH 38.1mm
f } PITCH CIRCLE DIA (REF): 431.766
g TEIH 10 Bt CROWNED AS SHOWN g CLASS (ACCURACY GRADE) 7
2 S CENTRE DISTANCE WITH 43TEETH PINION 306.4
8 b CENTRE DISTANCE WITH 38TEETH IDLER GEAR 296.875
& Q NUMBER OF TEETH OF MATING GEAR 43TEETH & 38TEETH
i X DRAWING NO OF MATING GEAR SKDP—3117 & SKDP-2988
9 38.10 Q 5 FOR OTHER TECHANICAL REQUIREMENTS REFER TO R.D.S.0.SPECIFICATION No.MP—0.2800.16
T W MARKING* REV.0.1(JUNE 2007) FOR MATERIAL, MANUFACTURING TECHNIQUE AND HEAT TREATMENT REFER
e ¥ e e by (1) TO CLAUSE 2,3,4,5 & 8 RESPECTIVELY OF THE ABOVE SPECIFICATION.TOTAL DEPTH SHALL
77 CONFIRM TO THE REQUIREMENTS OF PROTUBERANCE CUTTER VIDE CLAUSE 9.4 OF SPECI-
E/ FICATION NO. MP—0.2800.16(REV.01) OF JUNE-2007.
= * 3. MARKING :
o % ALL GEARS SHALL BEAR THE FOLLOWING MARKINGS WHICH SHOULD BE INDELIBLE AND
4-HOLES 9165 EQUALLY CLEARLY LEGIBLE.
SPACED ON 330P.C.D. a)NAME OF SUPPLIER/MANUFACTURER.
~ THIS FACE TO BE PARALLEL WITH b)NUMBER OF MONTH AND LAST TWO DIGITS OF THE YEAR
PRl BORE FACES AND AT 90° TO BORE OF MANUFACTURE e.g. 6/2007 , & GEAR RATIO.
. 76~ o ¢) MATERIAL AND SPECIFICATION OF STEEL.
443228 7/ d)DRAWING NUMBER OF THE PART.
i3 e) MANUFACTURER/CONSECUTIVE NUMBER OF THE PART.
190 | ko 6-M20 EQUALLY SPACED AS SHOWN. 4. NVALL OVER UNLESS OTHERWISE STATED.
E ) 5. ALL BURRS TO BE CAREFULLY REMOVED FROM ENDS OF TEETH AFTER CUTTING,CARE BEING
/ TAKEN THAT THE INVOLUTE IS NOT DESTROYED.
12.70 . 29.40 6. ALL SHARP CORNERS AND EDGES SHOULD BE REMOVED.
RSN oy K RO W -
75 | & 3%45°__] %_ 7. MACHINING
SR it AR THE TEETH SURFACE SHALL BE FINISHED BY GRINDING & SATISFY THE FOLLOWING—:
__ TOOTH ACCURACY :—
INDIVIDUAL PITCH ERROR 0.015
CONSECUTIVE PITCH ERROR 0.027
" TOOTH ALIGNMENT ERROR 0.011
=) PROFILE ERROR 0.011
%) RADIAL RUN OUT 0.050
| 3 8. TEETH SHALL BE CASE HARDENED & EFFECTIVE CASE DEPTH SHALL BE 1.0mm TO 1.25mm.
4 > 9. HARDNESS ON TEETH SHALL BE 55.2RC TO 59.2RC OR B00HV TO 680HV.
& g 8 10. SHOT PEEN, TEETH & ROOT SECTION OF TEETH BEFORE TEETH GRINDING.USE SHOT SIZE
3 bt TR SAE—170 TO OBTAIN 90% MINIMUM COVERAGE IN ROOT AREA & PEENING INTENSITY SHOULD
3 2 5 S E 38 W BE 0.010 — 0.012A.
& e 8 U¥ ¢ g 8 < L11. MAGNAFLUX INSPECT AS PER IS —3703
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THIS FACE TO BE PARALLEL WITH
BORE FACES AND AT 90° TO BORE
FOR TOOTH CUTTING.

B 38.1C(REF D ’ 1

— $190.5%

ALTERNATOR SIDE

0.05+0.005

&5 ________ @ Y

i ~3.80

MARKING*

6-HOLES M16 DRILL DEPTH 30 & TAP DEPTH 27

EQUALLY SPACED AS SHOwWN ON 108 P.C.D.

N
MMM

PAVAVAN
—l—15x45° 3

1.5X45%~

@142

:
|
|
|
|
|
|
2666754
— 984

1925

1.5X45°

-\.L——’—\__/———'-/h
62.636%"°

90

\ THIS FACE TO BE SQUARE
WITH BORE WITHIN 0.025T.IR.

R

o

i |
o |

0.05+0.005—

0.02/0.03

TEETH TO BE CROWNED AS SHOWN @

0.0510.005—»}——
—=1=—0.054+0.005

0.5X45°

TRIMMING OF TEETH

TIP RELIEF ON TOOTH

~J 30

29

C |PrakasH kuMar

N4
N 6.3
s

d 0.8 |*SURFACE ROUGHNESS TO 1S.3073

APPD, v~ | 01 | WELDING SYMBOLS TO 1S:813
__llsympou Roun | TOLERANCES ON UNTOLERANCED
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GEAR PARTICULARS

BASIC RACK B.S. — 235 - 1987
NO." OF TEETH 43

MODULE (m) 4.233

PRESSURE ANGLE 20

ADDENDUM MODIFICATION (x.m) —-0.0126

BASE TANGENT LENGTH OVER 5 TEETH 58.610 MIN/ 58.661 MAX.
TOOTH WIDTH 38.1mm

CENTRE DISTANCE 306.4

PITCH CIRCLE DIA (REF): 182.019

CLASS (ACCURACY GRADE) 6

NUMBER OF TEETH OF MATING GEAR 102

DRAWING NO OF MATING GEAR SKDP-3116

FOR OTHER TECHANICAL REQUIREMENTS REFER TO R.D.S.O0.SPECIFICATION No.MP—0.2800.16
REV.0.1(JUNE 2007) FOR MATERIAL, MANUFACTURING TECHNIQUE & HEAT TREATMENT REFER
TO CLAUSE 2,3,4,5 & 8 RESPECTIVELY OF THE ABOVE SPECIFICATION.TOTAL DEPTH SHALL

CONFIRM TO THE REQUIREMENTS OF PROTUBERANCE CUTTER VIDE CLAUSE 9.4 OF SPECI-

FICATION NO. MP—0.2800.16(REV.01) OF JUNE 2007.

MARKING :
ALL GEARS SHALL BEAR THE FOLLOWING MARKINGS WHICH SHOULD BE INDELIBLE AND
CLEARLY LEGIBLE.
a)NAME OF SUPPLIER/MANUFACTURER. s
b)NUMBER OF MONTH AND LAST TWO DIGITS OF THE YEAR
OF MANUFACTURE e.g. 5/2007 , & GEAR RATIO.
c) MATERIAL AND SPECIFICATION OF STEEL.
d)DRAWING NUMBER OF THE PART.
e)MANUFACTURER /CONSECUTIVE NUMBER OF THE PART.
NMVALL OVER UNLESS OTHERWISE STATED. ’

ALL BURRS TO BE CAREFULLY REMOVED FROM ENDS OF TEETH AFTER CUTTING,CARE BEING
TAKEN THAT THE INVOLUTE IS NOT DESTROYED.

ALL SHARP CORNERS AND EDGES SHOULD BE REMOVED.
MACHINING _

THE TEETH SURFACE SHALL BE' FINISHED BY GRINDING & SATISFY THE FOLLOWING—:
TOOTH ACCURACY :— )

INDIVIDUAL PITCH ERROR 0.010
CONSECUTIVE PITCH ERROR 0.019
TOOTH ALIGNMENT ERROR 0.014
PROFILE ERROR 0.019
RADIAL RUN OUT 0.045

TEETH SHALL BE CASE HARDENED & EFFECTIVE CASE DEPTH SHALL BE 1.0mm TO 1.25mm.
HARDNESS ON TEETH SHALL BE 55.2RC TO 59.2RC OR 600HV TO 680HV.

SHOT PEEN, TEETH & ROOT SECTION OF TEETH BEFORE TEETH GRINDING.USE SHOT SIZE
SQEB}%% TO 8%?2'2 90% MINIMUM COVERAGE IN ROOT AREA & PEENING INTENSITY SHOULD

MAGNAFLUX INSPECT AS PER IS —-3703

= = AG / EG - PINION 2 SEE NOTE-&
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MATERIAL SPECIFICATION REVISED
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APPLICABLE FOR 493 TEETH PINION

2 NOTE NO oamsabld 209|WDP3A & WDG3A.
@ DRAWING _ REDRAWN. 120 / R - (AC/DC LOCOS) (FOR AG-3101 & PTU — PT 70 AZ.)
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