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te: 2026.0ff used, along with the manufacturer's name, brand model eic. The successiul bidder may be required
Reason: gﬁos to producs invoices io ansure genuineness of such products by the Inspacting agency.

D m
ocation: REPSIGRIS  The prefirred makes of o boughtout ilams Lised in the machine shall be as below.
lag

Location

(SN |SubAssembly | Make
1 ?fé":awfm;?"m kN | SiemensiFanuc/Alien Bradely/indramat
Z Hydraulic system & slements | Rexroih/Vickers/ATOS/Parker/Yuken/ Bosch
3. | GNC Control system | Siemens! Fanud/ Heidenhain |
4. | Ball screws Hiwin/ Rexroth Star/ THK Tsubakif INA/ Gamfiorf Mannasmann
5 Control cabinet | RITTAL/SiemensETA
6 | Bearings FAG/RHPINTNKOYOISKF/ Timken SAFANSKIINA ]
[Ty | S et Asorc s e
8 | LM Guide ways and roller packs | Rexrolh Star/ Hiwin / INA / Schanberger [THE Tsubaki
9. | Lubrication system | Cenlub RewathVogel
10, | Too monitoning system Montronic/Opt Ml Arfis! Blum
1, | Too pre-sster Zoller! PWS! Kyoritew Speroni
12. | Component probing system Renishaw/ M&H/ Blum .
13. | Telestopic covers Sur Hennig/ Rakshal Tecnimetal -
14. | Rack& pinion arrangement Mannesmanniown make of reputed machine tool manufacturer
15 | Hydraulic of cooling system | Warner Finlay/ Plannerberg/ Warkin/ Kelvin/ Maytran' Axa
16,  Chip conveyor Miven Mayfran/ Universal’ Tecnimetsl/ Amber Anthony
(17, Conirol gears Siemens/Fanuc/Telemechanique )
18, | Voltage stabilizer Detta/ Aplab/ Servomax/ NeeliClean Power
19. | Ultra-isolation ransformer Dellal Apiabl Servomay/ Neel/ Clean Power
| 20. | Encoders Heidenhain! Balluff Sony/AMO.
21. | Linear Scales Heidenhain )
22 | Gearbox ZFI RSI Alfa _ |
23, | Electric cables Lapp/ Indramalf Siemens B

16 SERVICE FACILITY IN INDIA AND TECHNICAL SUPPORT:

161  The bidder shall indicate in their offers as to what type of after sales service facillies for the
maching wil be made available in India. The complete details such as organization for after sales
sarvice, its iocation (s), and number of technically competent and rained engineers shall be clearly
indicated, Bidder nol offering complete Servicing/repair facilities in India to ensure quick response to
maintenance / servicing calls is not likely 1o be considered.

16.2  Fimm should clearly indicate that in case of components ! sub-assemblies taken from reputed
bidders such as Vickers, Resoth, RITTAL, THK, Siemens, Fanuc etc., the parent company has
already entered into a contract with their Indiae units / affiiates for undertaking repairs | atter sales
service during warranty and post wamranty.

163 The supplier or his authorzed agent should attend for breakdown promptly within 48-72 hours of cal
during wafranty pariod. I 16 Mﬂﬂ tx@:!li AL,
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Firm shall provide free telephonic, fax and e-mail support for § (five) years even after completion of
CAMC in case of guenes on operational and maintenance problems of the machine

WARRANTY OBLIGATION:

Confractor shall provide complete wamanly against any design, manufactunng defects, and such
other defects for a period of 24 months from the date of final commissioning | proving out of the
machine at the ulimate destination. Any aporoval of acceptance by purchaser of the Stores or of
the matersal incorporated herein shall not in any way limit the conbractor's liabifity. To this effect, the
contractar shall provide a Wamanty Bond from a Nationalized Indian bank or Scheduled Bank
established in India and acceptable 1 ER for an amount equivalent to 10% of the contract value.

The machine shall be designed for a life of 15 years with reguiar maintenance and all the structyral
members of the machine and the foundation shall be guaranteed for 15 years against cracks
breakages and efc. during the course of normal operations. Suilable undertaking in this regard is 1o
be submitied by the bidder.

The warranty period would also cover comprehensive preventive maintenance, which s
inclusive of all spares, material and labour cost All maintenance consumables like
lubricants and grease except hydraulic oil / machine coolants shall form part of the scope of
the preventive maintenance during the warranly.

Al the defects during the warranty panod shall be remaved by the Contracior at his own cost within
reasonable period of time.

Regarding all replacement and repairs, the Purchaser shall call upon the Confractor to deliver or
perform under this warranty, This shall be delivered and performed by the Confractor vathin 03
days, promptly and salisfactorily. The waranly period shall be extended by the number of days the
maching remans under breakdown dunng the wamanty period.

The machine shall at all imes give contractual out-pul and accuracy. Any deficiency or break down
for & total of 02 hr. or more for a day would be reated as failure for the day, for the purpose of
extending warranty period. The warranty penod wil be exendsd by the number of days the
machine remains under breakdown during the warranty period and the warranty Bank Guaraniee
wiould be retumed at the end of such extended warranty period for the full machine.

The details of preventive maintenance fo be provided during warranty perod shall be indicated by
the tenderer giving details of type of preventive schedule, perindicity on items to be checked, tems
o be replaced and expected plant down time. Praventve maintenance schedules shall be
conducted on weekends as far as possibie or any other day through mutual agreement with
consignees. Released pants against replacement may be handed over fo contrachor.

In case the total breakdown period in any one of years during warranty period, exceeds 500 hrs. the
nonsignee shall inform the same 1o headquarter. To ensure this a record of breakdown (duly sigred
by shop in-charge) in hours on quarterly basis should be maintained by the consignee and joint
report with the contractor shall be made for each breakdown attention, Al the end of first and
second year of warranty, these details of breakdown hours during warranty period should be
advised as per performance appraisal rapor! given in Annexure-E of section-Y and wanrrmwlpﬂmd
will be extended by the no of days the machine was in break-down condition. The: firm will then
request for release of Warranty Bank Guarantes [WBG] annexing the performance appraisal report
as per Annexure-E of Section-V and the breakdown details mentioned above. CAMC BG is required
1o be submitted before release of WBG.

The warranty hemein contained shall not apply to any material which shall have been repaired or
altared by the Purchaser or on his behalf in any way without the consent of the Contractor 5o as to
affect the strength, pedormance or refiabllity or o any defects o any part due o misuse, negligence
or accident. The decision of the Purchaser in regard to Contracior's liability and the amount, # any,

= .,  Payable under this wamanty shall be gnd final. g 130)
M" AL g n:--a\['#iu
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18. Comprehensive Annual Maintenance Contract (CAMC): Bidders are required to compulsarily
provide comprehensive Annual Maintenance Contract as per Annexure |V for 5 years (post
warranty period) of the machine. The CAMC contract is inclusive of all spares, material and
labour costs. All consumabies excapt Diesal fuel, lubricating oils or coalant shall form 2 part of the
scope of comprehansive AMC.

The yearly cosi of the CAMC will be as under:
(i) 1% year basic cost of CAMC : 4 (four)% of the basic cost of the machine excluding taxes
(i) 2 year basic cost of CAMC : 4 (fourj% of the basic cost of the maching exciuding faxes
(i} 3" year basic cost of CAMC : 5 {five)% of the basic cost of the machine excluding taxes,
(iv) 4% year basic cost of CAMC : 6 (six)% of the basic cost of the machine excluding taxes,
(v} 5" year basic cost of CAMC : 8 (six)% of the basi; cost of the machine excluding taxes.

Note: Yearly escalation of cost of CAMC will be applicable hasad on the all-India general combined
Consumer Price Indices [CPI] inflation rate CAMC cost for 3 year will be fixed afier considering
escalation based on comparison with date of commissioning. This revised cost will be fixed
individuaily before start of each year of CAMC. GST & other tax (if applicable) will be extra as

dpplicable,

Praventive Maintenance Schedules shall be carried out as per Standard Malntenance Praclices for
the machine and shall be indicated by bidders

: ?er-‘;':_ﬂ- u—}ﬂ&ﬂ Hﬁu& -
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Annexure-|
SPECIFICATION FOR 5-AXIS CNC MACHINING CENTRE
TECHNICAL PARAMETERS
! Actual offered
| SN Parameters Specified values iikise
"1 | MAJOR PARAMETERS
o 10000 mm {minimum
| 1.1 | Longitudinal travel {X-axis| e ikt o franes)
| 1.2 | Transverse travel {Y-axs) 3500 mm (minimum)
| 1.3 | Vertcal travel (Z-axis) of the RAM 1200 mm {minimuam) '
| 14 | Job hi clearance 1200 mm {minimum}
2 | OTHER PARAMETERS
21 | Size of workisble 10500 mm X 4000 mm
2.2 W&T WS Er IR aes 16000 mmimin (minimum)
2.3 | Main spindle size To suit the job requirements
24 | Taper spindle IS0 50
Speed range
25 | (Preferably shoud be in 3 speed| 10- 4500 RPM (infinitely variable)
= ranges;
26 | Spindle Power AC36 KW (S6-60%) mnimum
27 | Feed rale of inear ases (X, ¥,2) | 5- 10000 mmimin_{minimum)
28 | W axis Feed rate § - 10000 mmimin  (minimum} .
28 | Admissible bench load 1000 kgilsgm.
210 | ATC
2.10.1| No. of Tooks holders Minimum 60
210:2| Tool taper 150 50
210.3| Tool to Tool change fime 20 sec. Maximurm
211 | Head
2111 Universal Head b '
a) | Motor Power 75 KW (Continuous rating) {minium) | .
B} | Tool taper IS0 &0
¢} | Ceaxis rotation +180 dagres
| d) | A-avis swivel + 136 degree |
2112| Verlcall Horizontal Head
a) | Motor Power 25 KW (Continuous rating) (minimum) | )
b) | Toal taper JEEED
6} | C-axis rofation + 180 degres
9143 Positioning accuracy as per YDIDGC
.Y
a | X-mds 0.050 mm for total travel of 10000 mm
b) | Yeasis 0,025 mim for total ravel of 3500 m
| ¢ |Z-axis 0.020 mm for a fravel of 1200 mm |l
I d} | Angular accuracy of A and C axss t+ 2 seconds.
No devistion will be accepted in Major Parameters, Minor deviatiens may be accepted in Other
,_l.. Parameters. -
B L\ 7 o
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Annexure-ll

SPECIFICATION FOR 5-AXIS CNC MACHINING CENTRE
QPERATI FROCESS SHEET FOR FIAT BOGIE FRAME

FIAT Bogie frame tn Drawing Na. LW03007 (Sheet 1 of 2) is required to be machined as per machining
process / operalions shown below and alse duly indicated on the relevant drawings.

Milling operation of Conirol Arm Brackeis at four locations having two conirol amm brackets per
locations |.e. Total 0B control am brackets per bogie frame. Also finish machining of holes of each of
control arm bracket,

Milling operaticn on mounting brackets for fitment of disk brakes for four locations involving Honzontal
and vertical miling oparations. Also finish machning of holes in veriical and horizonial direciion

Finich Machiring of 02 holes of each brackst and surface machining of Anchor link beackets at two
locations in bogie frame located diagonally opposite 1o each ather

Finish machining of holes and surface machining of each of cross section brackets on cross tube
assembly al four locations.

Finish machming of four holes of each of Anti Roll Bar Brackels at two locations (LH & RH).

Machining of Soring guide tube at bottom on four locations of primary suspensions,

Note: The machining of holes and faces is at 6° to vertical and horizontal axes, tharefore the Z axis
should be freely indexable to approach the job at required angles far machining Operations.

Drawings are enclosed for reference. Thase drawings baing confidential documents shall not be
disclosed or published to third party in India or abroad without prior written permission of Rail
Coach Factory (Indian Railways) and shall not be used for any other purpose except for study
of the job reguirements vis-a-vis machine specification | proposal being considered by the
machine bidder/ supplier.

BIDDERES ARE REQUESTED TO VISIT BMF, BUDGE BUDGE, WEST BENGAL FOR BETTER
UNDERSTANDING OF THE COPERATIONS AND ESTIMATION OF CYCLE TIME, TOOL LAYOUT
AND REQURIEMENT OF ADDITIOANL HEADS AND CUTTERS.
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Annexure-l
SPECIFICATION FOR 5-AXIS CNC MACHINING CENTRE
FORMAT FOR TIME SCHEDULE EH_AEI'
(Rafer Clause no 11 of Tachnical Specification)
- |  Time Schedule | ma ‘
Activity  —— - ema
Sl st code By Purchaser u?id?arw - any _|
1 | lssue of LOA ) |
Gubmizssion of PBG by 1+24d
2 ey ol Bidder D2 | D1+ 21days
| lssue of PO by ER after 21 d
3 | vertfication of PG g D2+ 21 days
Submission of GA drawings o |
4 |consignee by Successful | D4 | DI+d5days
Bidder'Supplier
s | Approval of GAdrawings fom | g | g + 45 days
date of receipt from supgplier - |
5 Hmﬂﬂalmmw 06 gynﬁmlatesthﬂﬂﬂ-m,
Consignee ays| -
Completion of 07 |oe+60d
7 Faoundation 7
8 | Supply of machine at site DB | D&+ 270 days
g | Inetasationof D9 | DB +60 days
Machine - |
Prawve Out and | 40 da
W sommissioning of machine D10 | 0 + 15
44 |lssue of  commiSONNG | nqq | iQ+ 30 days
certificale | P
12 | Warranty D12 |D11+2years Jr
13 | CAMC . D13 |D12+5years |
| — —
LrﬁM' 1; /
PR .
E'* a4 TPV 1) "
S I L m\ﬂ
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Annexure-|V
COMPREHENSIVE ANNUAL MAINTENANCE CONTRACT
{Sec clause 18 of Technical Specification)

1. Tenderers are required fo compulsorily provide a comprehensive Annual Maintenance Contract for
the machine supplied against this specification, which will be including of all sparas, material and
labour costs. The duties and taxes as applicable should be indicaled separately, All Consumables
spares and materals shall foom a par of the scope of comprehensive AMC except Diesel fuel,
lubncating cils or coolant.

2. Aler completion of warranty pencd, CAMC shall be operated, managed and paid by the consignee.
The detailed terms and conditions of CAMC shall be as given in following clauses:

3.  Theduralion of CAMC shall be 5 (five) years from the date of expiry of warranty.

The of AMC wil

{i} 1 year basic cost of CAMC : 4 (four)% of the basic cost of the machine excluding laxes
{ii) 24 year basic cost of CAMC : 4 {four)% of the basic cost of the machine excluding taxes.
{iif} 3 year basic cost of CAMC : 5 (five)™ of the basic cost of the machine excluding faxes
{iv) 4™ year basic cost of CAMC : B {six)% of the basic cost of the machine excluding taxes.
{v) &t year basic cost of CAMC : 6 (six)% of the basic cost of the machine excluding taxes.

Note: Yearly escalabon of cosl of CAMC will be applicable based on he al-India general combined
Consumer Price Indices |CPI] inflation rate. CAMC cos! for a year will be fixed afier considering
escalation based on comparison with date of commissioning. This revised cost will be fived individualy
before start of each year of CAMC. GET & other tax (if applicable] will be extra as applicable.

4. Tenderer have o pronide CAMC senices al consignee’s location without any praconditions. The
CAMC should include complete responsibility for the bought out sub-assemblies and components like
CNC system, diesel enging, AC unit etc.

5.  The details of preveniive maintenance sevices fc be provided under CAMC shall be proweded By the
bidder in the followang format
s N. |Typeof preventive | Pericdicity | llemstobe | ltemsof | Expeced plant down
schedule chacked replacement firme

Prevertive maintenance shall be conducted on weekends through mutual agreement with the
consignee, Each preventve maintenance schedule normally shall not exceed one day. The total
shuidown time for preventive maintenance should be kept as low as possible. The preveniive
maintanance ragime offersd must be aimed at achieving minimum 90% uptime of the plant excluding
the plant downtime for preventive maintenance schedules.

B. The bidder shal ensure that in case a failure is reportad by a consignee's qualified service engineer, he
must visit the site within 3 days from the date of complaint on calendar days' basis, This peniod of 3
days after the failure report shall be treated as grace period, which will not count lowards plant gown
time for upto one failure per quarter and @ maximum of 4 fadures per annum. In case the number of
fallures exceed one duning any quarier or four dufing any year of CAMC, grace period of only 2 days
will be permissile for such addtional failures. Complains shall be lodged by consignee through fax, &
mail or per bearer at address given by the bidder. The responsibiity 1o keep the failure reparting
address details current will rest on the bidder solety

7. Incase preventive maintenance is carmied oul along with breakdown maintenance schedule, preventive
maintenance fime will be deducied from breakdown fime of the plarl.

B.  Penalty Clause: Penally shall be levied on the bidder for mainiaining piant up time betow the limi af
90% calculated on working days basis, afer discounting for grace period and preventive mainfenance
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perod. Penalty shall be cakulated as percentage of quarterly payment and will be deductad from the
respective quarterly payments. Penalty caiculation will be done over quarterly payment period.

5. N. Mon-availability Siab hpplicatle Penalty
1. 90% to BO% 0.5% far every 1% {or part thereof) reduction in avaiability |

2 Below 80% 1% for every 1%{or part thereof) reduction in plant below B0% ‘

A Bark Guarantee equal to 3 (lhree) percent of the original cost of the machine will be submitied by
ihe bidder at the commencement of CAMC, which will be returmed on successiul completion of CAME
period. CAMC Bank Guaranfee will be submitted by the tenderer 1o the consignee 90 days before
expiry of warranty. CAMC BG will have the validity of at-least 5 ifive) years and 6 {six) months from the
commeancement of CAMC. The Bidder can submit multipie BG for lessar duration 1o cover the enfire
penad of 5 (five) years and & (six) months from the commencement of CAMC. However, these BGs
must be submitted at least 50 days in advance of expiry of previous BG. In-case the bidder fails to
provide CAMC services successfully, the CAMC BG wil be forfeited. This BG forfeiture will be in
addition lo penalty as per clause 8 above.

Warranty BG will nol be released until CAMC BS is submitied by firm

Flant up time of less than 60% for two consecutive quarters will constitute compiete failure of bidder fo
provide the CAMC services successfully and the CAMC BG will be forfeited. This will be in addifion fo
penatty ciausa 8 abave for the period of actual parformance.

{a) It is the sole responsibility of the bidder fo stock all spares and materials as reguired for smooth
exgcution of CAMC in order to achieve response time In compliance to machine availability as per
stipulated requiremants

(b} In all cases of plant fallure except as mentoned in clause 12(z), any other spare part or materal
necessary to resiore the plant to proper working order will be amanged by the bidder as a part of
CAMC.

(e} In case of damage to the machine on account of any extarmal factor, viz, fleods, earthquake, fire.
arson ar sabotage, enfire cost of spare parls and material necessary for repair of the piant shall be
bome by the railways. However, the bidder shall provide services of their engineers free of cost as a
part of CAMC to restore the plant fo working order

{d) In case of damage to the plant a5 mentioned in para 12(c), any spare part and matenial necessary
o restore the plant 1o proper working order shall be amranged by the bidder and charged on achia
basis duly cerified by authonzed railway official in the next quartery bills. The rates charged far such
spare parts shall be based on the current OEM's published spare part rate list or currant DGSAD rate
list for spare parts of the OEM or spare part rates agreed upon by Purchaser in ther latest AT for &
similar machine, The bidder shall fumish one of these documents o support the rates charged for
spares used for repair under para 12{b),

Mormally quarterty payment under CAMC will be made to the bidder within 30 days from the end of that
quarter subject 1o submission of the following documents by the bidder 1o the paying authority assigned
by the consignes:

a. Consgnee's ceriificate for work done as per proforma ‘A" with caleulation of down time and perialty

applicable.

b. A certificate by consignes that no spare part is due with the badder as per clause 11 above.

c. Bills submitted by the bidder & accepted by consignee.

d. Aftested photocopy of the CAMC BG.

Cther gansra1 conditors shall be governed by Bid Document as applicable to respective ER Purchase

e
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Proforma-A

Consignee's Certificate for Quartedy Work Done Under CAMC

L O O -

ER PO No. T
B. Quarter far which bills are preferred:

Fram:

Mame of Plant

Consignee:

ER Purchase Order Mo:

Name of {Contractor

Quarterly charges for CAMCiStardard). Rs

Ta

7. MNo. of Breakdown during the quanter:

8. Calculgtion of Penalty and Net CAMC charges payabile 1o Contracior for the quartes:

"{i__| Total Piant Down Time (in days]
(i) | Standard down days for praventive maintenance {m
days/quarier|
(i) | Total grace period for breakdown ;
T(iv) | Net dawn time for the plant = [ (1 - (i} * (i} ] | .
i) | 100% Avalahllly for the quarter (in days) =
{vi) | Actual availabilty =[(v]-{nv)]
(il .Fu.’:lllﬂl availability in %age = [ [ vi)/ {v) } X 100] B
(viii) | Calculation of penalty .
(a) %hage availability between B0% & 90% |
(b} Shage availability below B0%
| {c) Penalty = [ { (vii ap::5,1:{DDEE}H{'JHI:'JK[E].‘J{DIJ‘I]-] -
['rliij MNet amount payable as CAMC charges to = [(5) - (viic]]

It is certified that all spares barrowed by the coniractor for the previous quarler have been returmed in good

condition,

e
n‘”m
k)

Signature of aulhorised representative of consignee

A MF;T:”“" szﬁ mﬂ{%&\p
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Annexure-V
GENERAL CHARACTERISTICS

RIGIDITY AND STABILITY:

The machine shal be robust, rigid and of sturdy construction It shall be designed to meet heavy duty
demands of various operatons on the machine under normal Workshop environment for such
machines. |t shall be free for vibratons even when working at full capacity.

All machine castings shall be made of cose-grained high-grade cast iron like Meehanite or equivaient
materials meeting IS; 210-2009 (latest) Standards o ensure durability and rigidity. The casting shall
be thermal stress refieved to ensure stability and confinued acouracy

Al machine fabrications of critical load bearing assemblies (ke beds, columns etc. shall be adequately
sirengthened and strass refieved

Change in ambient temperature shall net affect e performance of the machine.

Thare shall be no change in the performance of the machine ather on switching on the machina or
after continuaus running.

There shall be no resonant vibrations throughout the working range of the machine at all load Levels

SAFETY CONTROLS:

The maching shall incorporate safety devices to provide proteclion to the operator and machine
agains! all possible operatonal and machinery failures.

Suitable interlock shall be provided to prevent machine operations in the following events of

. Fauity sequence of aperation.

. Fluctuabon in supply volfage.

. Resumption of power supply after power failure.

«  Non-positioning of safety guards.

o Failure of hydraulic system (wherever applicable)

«  Failure of lubricating system (in case of automatic operations including drep in pressure in
lubrication)

A fault or damage in the control circull or interruption re-establishment after an interruption of
fluctuation in whatever manner in the power supply to the machinery must not lead fo dangerous
situations in particular

s The machinery must nof start unexpectedly.

«  Tha machinery must not be prevented from stopping if command has already been given.

»  Nomoving part of the machinary or piece hald by the machinery shall fall or be ejected

s  The protection devices must remain effectve.
The machine shad be fitted with an emergency stop davice to enable actual or impending danger o be
averted. This device must be

. Converiantly lncated.

o  Clearly identifiable.

s Abletostop the machine as quickly as possible without causing additional hazards.

The emergency stop must remain engaged, It should be possible o disengage it only by appropriate
operation. Disenganing the control must not restart the machinery but will oaly permit restariing
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25  Safety fealures shall also inchude
. Safety device aganst ovedoad for all mechanical and electric tems to the extent possible
. Safety siops against over-running of slides.

28 Guard and protechon devices shall protect exposed persens against nsks related o moving
fransmission pars (such 85 pulleys, bells, gears, rack and pinion, shafts etc.) and maving parts
directly involved in the process lo the extent possible. This shall meet the following requirements -

» Baof robust construction

o Nol give rise o any additional risk

. Not be easy to bypass or render non-operational

. Be located at an adequate distance fram danger zane

s Cause minimum obstruction ko the view of the produchion procass

o  Rigidly connected and not prone to raftling

. Enable essential work to be carried out without the guard or prolection device having to be
dismantled

27 A load display on the control screen shall be provided 1o indicate e load on the machine, The metes
shall have a suitable mark to indicate the maximum load the machine can take. Full details of he
above and other safety features indicating how each ane funclions must be explained in the offer

3 OPERATIONAL CONTROLS:

31  The operation of the maching shall be by push butions or kever, The basic rules for the direction of
aperation of controls and the cormesponding direction of movements of the machine.locls shall be as
per IS: 2087-1592 (latest].

3.2  The coniml devices shall be
o Clearly visible and ideniifiable.

e  Ergonomicaly positioned for safe operation without hesitating or loss of time, and withoul
ambiguity,

4.  LIGHTINGS:

41  Integral Fghting suitable for the cperalions concerned where ifs lack s fikely fo cause a risk despite
ambient fighting of normal infensity shall be provided.

42  The bidder must ensure that there is no aea of shadow likely lo cause nuisance, that there is n
irmitating dazzle and that there is no dangerous stroboscopic effect due to lighting provided by the
bidder | manufacturar,

43  Integral parts requiring fraquent inspection and adjustment and maintenance areas must be provided
with appropriate lighting.

44  The machine lighting should be of low voltage so as to prevent any hazard to the operator.

o MACHINE MAINTAINABILITY:

51  The machine shall be so designed as to require minimum possible mainienance and ko Qive trouble-
free semvice,

52 Al sssembliesiparts of the machine shall be easily accessible for manienance.

53  The machine shall not require major disassembly for checking and replacement of a particular pari,
aspecially for parts requinng periodical check-up and replacement

54  The bidder must provide means of acoass e.g. Stairs, ladders, cal walks efc. to allow sale accass to al
areas used for production, adjustments and maintenance operations. = |
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G. WEAR COMPENSATI NT:

6.1  The original bullt in aceuracy of the machine shall be capable of being maintained conveniently and
economically by sultable adjustments for faking up wear on siides, bearings and load screws.

6.2  The system of adjustments incorporated shall be explained in the offer,

7.  COOLANT SYSTEM CABLE]:

71 Suitable coolant systern with pump, moltor, tank, filtler ete shal be provided. The coolant pump shal
be as per 1S: 2161-1996 (latest). The filter shall be of reusable type and indigenously available, if
reusable filter cannot be offered, the filter cartridge shall be readily available in India. Source of supply
shall be indicated. Adequate no. of fitters for 2 years working on three shift basis shall be offered as
spare. Details of the coolant system shall be indicated In the offer.

7.2 The supply of coolant shall be in ample volume. Provision to re-<circulate the coolant shal be available
A chip and coolant tray shall be provided. The volume of coolant flow shall be indicated. It shall be
afjusiable.

7.3 An enclosure shall be provided o prevent the coclant from splashing oulside the machining zone
Details of enclosure shal be provided. Specific requirements of coalant system for grinding machines
gtc. shall be clearly indicated.

B, LUBRICATION SYSTEM ER APPLICABLE}:

81  The machine shall be provided with an automalic lubricating system for enswring delivery of adequate
gquantity of lubricant to areas requiring confinucus lubrication. Sultable arrangemants must ba provided

for indication of fadure of the bricating system.

82 The system shal be provided with interlock to prevent machine cperating/starting in the event of the
failure lubrication system.

83 Reusable filters capable of filtering chips. dust parficles elc. shall be provided. Indicators for showing
tlopged condition of fiters shall be available. The filters shall be indigencusly available. If reusable

filter cannot be cfferad, the filter cariridge shall be readily available in India. Source of supply shall be
indicated. Adequate no. of filters for 2 years working on three shift basis shall be ofiered as spare.

84  Lubrication and filter cleaning chart shall be displayed on a metal plate al a conspicuous location on
the machine indicating
(a)  Specific location of peints on the machine to be oiled lubncaledigreased,
(b) Percdicity of lubrication of these paints.
(¢}  Filter lo be cleaned.
{d)  Pericdicity of cleaning fikers.
(e}  Pericdicity of replenishing lubricating oil for the centralized system,
{f)  Any other similar relevant information,
85 Points where manual lubrication is needed shall be separately indicated. Frequency of lubrication shall
be also chearly mentioned.
86 Lubricating oils used in the maching shall be available in India. Sumessfull bidding win r!'rust be
required to indicate brand names of approved cils manufactired by vanous indian Cil Companias,

87  Firet fil of lubricating cils used in the machine shall be prowded with the machine. Details of
lubricating system provided shall be indicated

. PMEUMATIC SYSTEM (WHEREVER APPLICABLE):
91 The compressed air supply required (if specified in Technical Specification) al the Cusiomer al the

machine within pressure range of 4.5-7.5 kglcm? and a moisture content up 1o 1000 ppm maximum
The preumatic system of the machine should he designed accordingly. An alarm shall be provided for

wfr"' low g . .*'.1-1:5 L l'
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92  Suitable filer'moisture trap shall be provided by the confractor in the sysiem of preamatic air intake.
The filker shall be reusable type and indigencusly available, If reusable filler cannct be offered, the
filter carfridge shall be easily available in India. Source of supply shall be indicated. Adequate no. of
filters for 2 years working on thres shifi basis chal be offered as spare,

83  Airpressure regulator, if necessary, shall be provided by the bidder
84  The make of pneumatic contrcl equipment shal be of reputed make. The makes shall be indicated.

10.  HYDRAULIC SYSTEM (WHEREVER APPLICABLE):
10,1 Hydraulic circuit must be equipped with the following safety and inspecton equipment.
@) Pressure gauges at all places, where pressure has 1o be sef up or inspected.
(b)  Safety valves for hydraulic circuit i refief valve doss rot fulfl this function,
e}  Equipment for checking of temperature in the circuit er in the pump wharever necassary,

([d) Amrangement to show if the fiters (including those in the pump sef} are choked and need
cleaning, The fillers shall be of reusable type and indigenously available. If reusable filter
cannol be offered, the filter carridge shall be readily available in India. Source of supply shall
be indicated. Adequate no. of filters for 2 years working on three shift basis shall be offered as

spare.
(e}  Alarm for bow el level.
10.2 The sump aggregate shall have the following:

(a) Cil level sight gauges or any other equipment showing minimum and maxdmum of kevels in sump
(b) A drain plug at the lowest portion of tank. _
(¢) Itshall be possible to drain the cil from the tank without disconnecting any pipe of afer fitter,

10.3 The temperature of oil in hydraulic circuits shall not excead 09 C in any case. Suitsble arangement
shall be incorporated o ensure that the off Is not overheated under ocal weather conditions at

continucus normal working of the maching
104 Facilites for bieeding of air in case of air lock shal be provided.

105 The hydraulic resenoir, pump and allied equipment shall be suilably segregated from ine machine in
order to remove magr source of heat.

10.6 Hydraulic clls used on the machine shal be available in India. Successiul bidder wil be required o
indicate brand names of approved cils suppled by vanious Indian Oil Companies.

10.7  First fill of hydraulic ois used on the maching shal be provided with the machine.
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A
SPECIFICATION FOR 5-AXIS CNC MACHINING CENTRE .

GEN SPECIFICATI LECT L

10 The provision of this general specification elecirical shall apply for the equipment.

20 All the aquipment and matenal shall comply wih appropriate Indian Standards (latest) or National
5@1dards nf_lha Gountry of origin provided the latter are equivalent o or better than the farmer Far
ﬁ_ams for umu:r! indian Standards are not published, Nationa! Standards shall he accentable. The
bidder shall indicate the standards applicable. The following standards are applicable in particular,

(Corresponding International Standards like ASANEMA/BSSIDIN ete. may also be quoted)

' 13: 3251979 (latest) | s
IS 12615:2018 :' Three phase induction mators (Comespanding to [EC Pub- 34-1 } (Latest)
15:375-1963 (latest)/ | Marking and amangement of switch cear bus b ' on and auxiliary
1S 8678, 15 11383 | wiing nge qGear ars, main connecton and auxiliary
|5:996-1579 (latest) /| .
¥ __IE:EIH-E‘IIH Y Single phase smal AC and universal slecircal moters,
1:1231-1974 (latesty/ | . T
IS 1231:2018, o Dimensions. of three phase inducticn motors (corespanding to IEC Pub-72-1-Latest)
|S: 1248 figtest) | O¥Ct acing indicaling analogue slectncal Weasuring instruments and their
s _. accessaries (comesponding o [EC Pub- 51-Latest)
1S:1271-1985 (latest)/ | Classification of insulation material for electrical machinery & apparatus in relation to
IS:1271-2012 | their thermal stabillty in service, (comesponding i IEC-Pub-85 Latest)
| 151356 (latest) | Electrical equipment of machine foals .

| 13 2516 (latest)/
IS: 1%:: & 1s | Clrcwt breakers (comesponding to IEC- Pub-56-Latest)
B
IS:6875- (latesty | Push Buttons and related confrol switch gear, bus bars, main connection & au:ﬂia-g.r:
IS 13847 wiring.

30  Unless nﬂmnw_a specified in the man specification, the AC mators and starters shall be of the
follcwing type. Bidder can however, give altemative proposal with justification, if in his view altemative
proposal is warranted by site conditions.

Cl.No _ Type of Mator 1 Type of Starter
11 .;gigge of AC. Motor Starting cument of which does not exceed Oiiact 2 Hoe
?2 A.C. Squirel cage infroduction motors. starting current of which s | Star delta or auto ransformer
 |shove PO AmMD. type.
33 |A.C. skipring type motor : Resistance type air'fan cooled,
34 |A.C. Synchronous of synchronous induction molor Suitable maker Standard,
35 |D.C. Motor Resistance / Thyristor type

40 The control gear of AC/DC motors shall incorporate the foliowing protection devices as
standard/concomiant accessones.

41  Novoltage protection: No voltage protection shall be provided so thal machine will not start up again
by itsell when fellowing an inferruption the supply s restared

42 Short Circuit Protection: To prolec! against short circuits due fo insulaton failure of faulty
connections, HRC fuses shal be provided for each motor. The rating of the fuse shall be such as o
take care of the over current due to motor starfing.

43  Overload Protection: To preveni molors from overoading, overicad protection shall be provided

separalefy for each . Three phase molors shall be protected by overoad tripping devices on
. each phase. 2.3 L
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41  Single Fhuling Protection: A separate curent sensiive delayed action single phasing preventer
shall be provided for each matar separately. Overoad profection shall nat be treated as single phasing
preventer,

50  Control equipment shall bs mounted in separale drip proof enciosures. Control enclosures and
compariments are fo be so designed as fo give adequate protection against ingress of dust, ol
coolant or chips. All Gontrol devices like contactors etc. shal ba front mounted on a rigidly fabncated
metal panel for ease of operation All other elecliics shall be so installed that they are readily
am:asgslbh when the doors end covers are apened. Hnged covers shall be interlocked with the
machine tool control o prevant operation of the machine when cover is apen,

8.0  The motor shall be totally enclosed with or without fan cooled frame. Screen protected drip proof
(SFDP) type motor may be provided if it is mounted inside protective enclosures

7.0 The electrical equipments shall comply with the Indian Electricity Azt and Rules,

BO Al instruments shall be of Industrial Grade A (15-1248) switch board type. The range of the instrument
shadl be such that the maximum |oad expecied in the circuit shall produce a deflection of G0% to BO%
of the full scale,

2.0 The supplier shall fumish 4 (four) sets of complete elecirical and elecironic wiring diagrams in full
details to enable maintenance staff to locate faulls in the circuits, 4 (four) sefs of part catalogues,
maintenance manuals, operating instructions with details of coils and windings used in the equipment
to faciitate repairs and maintenance should also be supplied to the consignes

100 For main motor ciass "B" imsulabion shall be provided If any olher class of insulaton is proposed,
detailed ustfication for providing different class of insulation shall be given.

110 Moiors shall be designed lo withstand frequent starts, stops and reversals as I:I*emandan in the
operation of the machine,

120 Two earthing terminals shall be provided on electnz mokors including control gear,

130 POWER SUPPLY: .

131  The machine shall be suitable for cperation on 415 Volts 3 phase 50 cycles AC 3 or 4 wire system
with neutral salidly earthed. The supply voltage may very uplo £ 10%. The frequency may vary upio
+3%. However, full rated power of the motor shall be availsble al he lower voltage, Voltage stabilizer
as specified below shall not be required for machine having electical motor power requirement upto
JOKW.

132 In case of machine nol equipped with NCICNCThyristor confrolled dewices, a suitable servo-
confrobed voltage stabilizer of adequate capacity to cater o enfire elecincal load of the machine
having electrical load requirement exceeding 30 KW shall be offered along with machine as a
eoneomitant accessory. Vallage stahilizer from reputed makes/sources s accaplable. The vallage
siabilisar shall conform to:

| 1 | Input voltage | 320 to 460 volts 3 phasae 4 wire unbalanced supply

2 | Output voliage &15 volts

3 | Reguiation + 1% from No load to Full Inad
4 | Rale of corection 20 volts per second per phase.
5 | Wavefrom distorion | NI —
| & |Efficiency Mot less than 57%

Winding and class of | - i . .

| 7 g by Copper wire wound with "B” class ingulation

Wﬂ & k’”‘M J .
\ @" 1
0. ER-HQOSTR(SPMP)/46/2024-0/0 D)‘.@MA‘E&%Q‘/ER (Computer No. 154724) h“" 1I:: ll‘]q f

Tk it Page | 30
Generated from eOffice by ABHISEK SAHOO, SR. CLERK CUM TYPIST/PCMM/HQ/ER/ASahoo, SR. CLERK CUM TYPIST, EASTERN RAILWAY HQ on 05/06/2026 11:56 am



2227047/2026/0/0 PCME/HQ/ER

133 In case of machines equipped with NCICNCIThynistor controlled devices and ather sophisticated
glectronic gadgets Including microprocessors etc. which are susceplible to power line spikes and
surges, a suilable vollage stabilizer & ultra-isolation transformer of adequate capacity to cover up the
entire eiecirical load of the machine shall be offered 35 a concomitant accessory conforming o
Specification for voltage stabilizer as mentioned in cdause 13,2 above and isclafion Iransformer to the

paramelers manlioned below:
'8 | Transformerrato | 1:1
b | Winding Copper wire wound with "B" class insulation or Batter
_ . To arrest spikes and surges 1o the ordar of 3 KV for 200-400 micro
il i seconds duration
Common mode
d ncise rejec | 12048
) — Capacitance 005 Pf (Pico farad) for resistance greater than muu'i
- | Mega Ohms. :

134 Voltage stabifizer shall be equipped with a proactive relay 1o trip the AC power supply io the machine
Instantaneously with audio and visud indicaton io the coerator. Settings of the pratective relay for low
and high valtage shall be 320 voits and 460 volts respectively. Profective relay shall be provided as
concomitant accessory on the machines having electrical load below 30 KW,

140 ATMOSPHERIC CONDITION:

14.1 The ambient temperature at the site at which the machine will be instalied may vary from +5°C to
+30°C over the year, The retalive humidity may be as high as %5.6%. The aimosphese is expected to
be dusty. The machines offered shal be sulably tropicalised %o work under these atmospheric
conditions without any adverse ffect on their performance.

150 The tempsrature rise shall not reach such a value that there is a risk of injury to any insulating material
or adjacent parts.

160 The drive shall be capable of ooerating at any one of the speeds required Independent of the load in
accordance with the requirements of the machine

vo.oa ot ' o AL 1"’%". 3
31 —';-1|rl' L 'I-.hu‘\:f\l}ﬂ

File No. ER-HQOSTR(SPMP)/46/2024-O/0 Dy.CMM(SALES)/HQ/ER (Computer No. 154724) Plﬂﬂ' I 31
Generated from eOffice by ABHISEK SAHOO, SR. CLERK CUM TYPIST/PCMM/HQ/ER/ASahoo, SR. CLERK CUM TYPIST, EASTERN RAILWAY HQ on 05/06/2026 11:56 am




2227047/2026/0/0 PCME/HQ/ER

Annexure-Vil

SPECIFICATION FOR 5-AXIS CNC MACHINING CENTRE

SPECIFICATION FOR CNC SYSTEM
(See chause 2.1 of Technical Specification)

i The machine shall be provided with the latest mode! of microprocessor based CNC control of Fanue |
Siemens / Heidenhain make and shall have five axes control with hard disk. Programming language
shall be according to DIN 66025

2. Controls for all maching functions should be from the operator control siation. Some exceptions
depending upon design of the machine can be accepted but these must be dlearly indicated in the
ofler

3, The programme / softwars entry & display shall be edher in plain language dwlogue or by 150
standard Programming language to enable a full machining cycle to be bult up pror 0 its execution

4. A full set of alphanumeric keys for functional values and operaling command shall be provided.
& A 104 inch colour graphics flat screen or better shall be proviced.

6. Controls shal be throwgh push button for manual positioning of machine, manual conlrol of spindie
rotation and machine ancillanies

1. The CNC system shall be capabée of programmed contral maching functions like axis movement and
velocity control at pre-selected speeds, clamping of slides on reaching the programmed pasition.
start and stop rotation and reversal of spindle, selection of spindle speeds, feed rates, siart and siop
of cutting fuid, tool positioning selection,

8. Programming software shall be faciliated with an overall sensor for the reduced speed and feed
rates against previous higher selected speeds and feed rates during machining operations,

8. The standard features of the CNC system shall be described in detall in the offer. These should
include but not be limited to the following features:

8.1  3-aseslinear as well as circular intzrpolatan.
§.2  Helical and full circle programming in all prncipal planes
9.3 Standard programming with 0.0001" or 0.001 mm resolufion with automatic recognition and
acceptance of nchimm.
0.4 Absolute and mcremental programming.
9.5 Decimal paint programming.
96  Dwell cycle programmes.
9.7 Faciity of automalic tod off setiing
0.8 Faciity of iool nose radius compensation.
08  Data protection key shall be provided. It shall prevent the program offsel. parameters daia efc
from being registered, set, modified or deleted ermoneousty.
9.10. Mirror image programming on x-y, y-z and z-x planas,
9.11. Scanned cycle programming for repetitive machining particular to the type of machine offered
in boring and dalling cycles. _
912 Faciity to have sub programme storage space of at least 'GB o more compact on disc drive
The memory shall be adequate for koading the complete programme of the Job. Facility of
accepling input either thrmugh machine keyboard, punch fape readerfcompact disc
drive/COMDVDUSE or from a remote device through RS 232 port/USE should exist The |atier
aeett  should be usable to download the mashine programme into any storage or copying device
. facility of programme Search using programme name or programme number shiall be available.
It shiall be possible to select the sequance number required 1o be searched. _
913, The programming codes would be [0 standard and shall be automaticaly recognized
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