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Sub: Final speed certificate for operation of WDG4G class of locomotive up to a
maximum speed of 100 kmph over Indian Railway.

ok ok ok

Railway Board has signed an agreement for setting up Diesel Locomotive Factory at
Marhorwra, Saran District Bihar (India) and procurement and Maintenance of Diesel
Electric Locomotive with M/s GE Diesel locomotive Pvt. Ltd. M/s GE Diesel
Locomotive Pvt. has been awarded contract by Railway Board to Design,
manufacture & supply and Maintenance of 700 Nos Diesel Electric Locomotive as per
RDSO specification no. MP.0.08.00.74. These Locomotives will be powered with
4500hp and based on IGBT Technology. WDG4G class of locomotive shall be fitted
with two nos. three axle (Co-Co) bogies. Compact modular microprocessor controlled
air brake system with advance has been fitted in the locos. These locomotives
manufacture and supply by M/s GE shall be known as WDG4G (4500hp) for Freight
services.

To establish the speed potential of WDG4G locomotive on track maintained to C&M-
I Vol.-I standard, detailed oscillation trials have been conducted over Lucknow -
Fazabad - Shahganj (LKO-FD-SHG) section of Northern Railway up to a maximum
test speed of 110 kmph on tangent track and station yard. The test results as contained
in RDSO Report no. RDSO/2018/TG/MT-1554/F/Rev.0 dated 06/09/2018,
amendment Nil, indicate that WDG4G locomotive has exhibited satisfactory riding
characteristics up to a maximum test speed of 110 kmph on tangent track and station
yard. The brief design parameters are mentioned as below.

el The General arrangement of the locomotive is as per M/s GE drawing
no. PAE5180-100 sheet-1.
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1.2 The locomotive has been provided with Co-Co bogies as per M/s GE Truck General
Arrangement drawing no. 84A238791AD and & spring rigging arrangement drawing
no. 84A238791BT.

1.3 Provision of twin cab enables clear visibility for crew.

1.4  The locomotive is fitted with 12 cylinder diesel engine model General Electric
Evolution Series V-12 (GEVO 12), type V-12, 4 -stroke, fully turbocharged &
intercooled with AC-AC transmission and six AC Traction Motors have been
provided.

1.5 The nominal axle load of Jocomotive is 22.00t.

1.6 Compact modular microprocessor controlled air brake system with advance feature
has been provided on WDGA4G loco as per specification no. MP.0.01.00.24, (Rev.
01), Jan 2010.

1.7  Parking brakes have been provided.
1.8  AAR type E coupler with F shank provided as specified in RDSO specification
MP.0.08.00.74. coupler capacity — 409 tons.

1.9  Dynamic brake has been provided in WDG4G locomotive.
1.10  Flasher light has been provided in the locomotive.

1.11  Wheel Diameter:
a) New: 1092mm.
b) Condemned: 1016mm.

1.12  Tractive effort limiting switch has been provided in the driver cabs of the locomotive
and may be operated by the crew whenever required.

1.13  Two crew members are required for operation of the locomotive.

2.0 On the basis of satisfactory oscillation trial results, it is certified that single/double
headed WDG4G class of Diesel locomotives may be permitted to run up to a
maximum speed of 100 kmph on IR track subject to that following condition:

2.1 Track:
2.1.1 (a) Up to 100 kmph

The track shall be to a minimum standard of 60 kg (90 UTS) rail on PSC sleepers with
1660 density and minimum depth of ballast cushion below sleeper of 300mm, which
may consist of at least 150mm clean and the rest in caked up condition on compacted
and stable formation.

‘(b) Up to 90 kmph
The track shall be to a minimum standard of 52kg (90UTS) rail on PSC sleepers with
1540 density and minimum depth of ballast cushion below sleeper of 250mm, which
may consist of at least 100mm clean and the rest in caked up condition on compacted
and stable formation.

(¢) Up to 60 kmph
The track shall be to a minimum standard of 52kg (72UTS) rail on PSC sleepers with
1540 density and minimum depth of ballast cushion below sleeper of 250mm, which
may consist of at least 100mm clean and the rest in caked up condition on compacted
and stable.

2.1.2 For track maintained to lower standard than that mentioned above, the Chief Engineer
of Railways shall decide the Jower maximum permissible speed on the basis of
maintenance condition. In this connection, Railways letter no. 65/WD/SR/26 dated
19/20.10.1966 may be seen. When Chief Engineer considers that the roadbed is not
compacted or there is improper drainage, he may suitably restrict the maximum
permissible speed, depending upon the Jocal conditions.
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The welds shall be protected by joggled fish plates as per provision of para 6.4 and
para 8.14 of USFD Manual and para 6.3 of AT welding manual and other policy
instructions of Railway Board. The maintenance of Rails and Rail joints shall be
ensured as per para 250 & 251 of IRPWM. In addition, wherever condition warrants
on account of correction on rail/weld collar, wear on rail, cupping of welds etc.,
necessary precautions shall be taken for fish plating/joggled fish plating.

Zonal Railways may ensure further detailed examination of track as deemed fit based
on age cum condition basis, overdue renewal and condition of formation etc. as per
provisions of chapter —III of JRPWM-2004 regarding permanent way renewals and
may suitable restrict maximum speed of operation based on such examination.

The maximum permissible speed on curves shall be decided on the basis of the
existing provisions of the Indian Railways Permanent Way Manual, second reprint—
2004.

Bridges:

The clearance refers to bridges of “Standard Spans” with standard design of girders,
slabs, pipe culverts, piers and abutments ete. issued by RDSO for BGML, RBG and
MBG-1987 standard loadings. However, the bearings of span 76.2 m (clear)
designed for BGML standard loading as per RDSO’s drawing no. BA-11154 should
be strengthened by providing two additional anchor bolts.

Superstructures & bearings of “Special Spans” (designed and constructed by Zonal
Railways based on site requirements) including Arches and sub-structures of all
bridges (all Standard & Special Spans) are to be examined under the directions of the
Chief Bridge Engineer concerned and certified safe with respect to current Indian
Railway standard codes with up to-date correction slips.

The clearance is subject to the following parameters of WDG4G locomotive:

Stock Nominal Maximum Maximum braking | Maximum CG height
axle load tractive effort | effort from rail level
WDG4G | 22t 5545t 27524 not exceeding1830mm

2.2.3.1 In single headed condition the following restrictions will be applicable:-

(a) All Standard spans up to 63.0m (all effective) of BGML Loading Standards are
found fit for proposed speed of 100 kmph except 78.8m span is restricted to 95
kmph.

(b) Standard spans up to 31.9m (effective) of RBG Loading Standards are found fit
for proposed speed of 100 kmph and 47.3m is restricted to 90 kmph, span 63.0m
is restricted to 70 kmph and 78.8m is restricted to 50 kmph.

(¢) All standard span of MBG loading (all effective) are restricted found fit for
proposed speed of 100 kmph.

(d) Track on bridges and approaches of BGML spans of 2.0m, 2.5m, 3.0m, 3.7m,
4.3m, 5.3m, 6.9m, 19.4m, 25.6m, 31.9m & 78.8m (all effective) RBG spans of
1.0m, 1.5m, 2.0m, 2.5m, 3.0m, 4.3m, 5.3m, 6.9m,10.0m & 19.4m (all effective)
and MBG spans of 1.0m, 1.5m, 2.0m, 2.5m, 3.0m ,4.3m & 5.3m (all effective)
shall be strengthened or modified in such a way so as to allow for dispersion of
longitudinal force as per clause 2.8.3.2 of IRS Bridge Rules. In cases where
dispersion cannot be allowed as per clause 2.8.3.2 such as due to provision of
SEJ in bridges etc., the bridge superstructure including bearings and sub-
structure shall be checked for longitudinal force without dispersion and certified
safe by the Chief Bridge Engineer concerned.
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2.2.3.2 In double headed condition the following restriction will be applicable:-

(a) Standard spans of BGML loading 13.1m, 25.6m, 31.9m, 47.3m, 63.0m and 78.8m
(all effective) are prohibited for operation while other standard spans of BGML
loading are fit for proposed speed of 100 kmph.

(b) Standard spans of RBG loading 13.1m and 47.3m (all effective) are prohibited for
" operation.

(c) Standard spans up to 31.9m except 13.1m (effective) of RBG loading standards
are found fit for proposed speed of 100 kmph and span 63.0m is restricted to 70
kmph and 78.8m is restricted to 50 kmph.

(d) All standard span of MBG loading (all effective) are restricted found fit for
proposed speed of 100 kmph.

(e) Track on bridges and approaches of BGML spans 2.0m, 2.5 m, 3.0 m, 3.7m, 4.3
m, 5.3m, 6.9m, 10.0m & 19.4m, RBG spans of 1.0m, 1.5m, 2.0m, 2.5m, 3.0m,
3.7m, 4.3m, 5.3m, 6.9m, 10.0m, 19.4m, 25.6m, 31.9m & 63.0m and MBG spans
1.0m, 1.5m, 2.0m, 2.5m, 3.0m, 4.3m, 5.3m, 13.1m, 47.3m & 63.0m (all effective)
shall be strengthened or modified in such a way so as to allow for dispersion of
longitudinal force as per clause 2.8.3.2 of IRS Bridge Rules. In cases where
dispersion cannot be allowed as per clause 2.8.3.2 such as due to provision of SEJ
in bridges etc., the bridge superstructure including bearings and sub-structure shall
be checked for longitudinal force without dispersion and certified safe by the
Chief Bridge Engineer concerned.

2.2.4 Location of bridges on which speed restrictions have been imposed shall be notified
by the Railways and incorporated in the working timetable.

2.2.5 The above clauses have been arrived considering bridges are in physically sound
condition. In case the bridges are not in satisfactory physical condition, necessary
speed restriction to be imposed by concern Chief Bridge Engineer of Zonal Railway.

2.2.6  Specific restriction are applicable as mentioned in relevant speed certificate of hauling
single/multiple locomotives/ attached wagons issued by RDSO.

2.3 Traction Installation:

2.3.1 In ‘25kV AC traction area’, the CEE of the Railway shall have to ensure that the
minimum height of contact wire and electrical clearances as stipulated in provisions
of chapter -V and V-A, Electric Traction ‘Schedule of Dimension of 1676 mm gauge

+ (BG) revised 2004’ with latest addendum & corrigendum slip is not violated and
strictly followed to ensure its safe running.

2.3.2 In addition to above, the Chief Electrical Engineer of the concerned Railway may
impose any temporary speed restriction on the basis of personal knowledge,
experience of the sectional OHE and the field conditions prevailing on the particular
section.

2.4 Signaling:

2.4.1 Provisions of GR, SR, SEM & all extant instructions issued time to time shall be
complied with.

2.4.2 While running through a station, speed of the locomotive shall be restricted to the
maximum permissible speed as per standard of interlocking provided at the station.

2.4.3  On the sections where EBD of more than 1 km is to be catered for, double distant
signal or automatic signaling should be provided failing which suitable speed
restriction is to be imposed.
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2.5
2:5:1

Lided
2.6
2.6.1

2.6.2

Hel¥d: (i) Loco GA drg no. PAES180-100 sheet-1

Rolling Stock:

Before starting the operation, the PCEE of the concerned Railway will certify the
track worthiness and safety of the rolling stock. He will also ensure proper
maintenance of the rolling stock.

Brake of the locomotive shall be in good working order during the operation.

General:

All the permanent and temporary speed restrictions in force and those that may be
imposed from time to time due to track, bridges, curves, signaling and interlocking
etc. shall be observed.

Locomotive clearance diagram of 4500hp, WDG4G locomotive is given in M/s GE
drawing no. PAE5180-100 sheet-4, the ground clearance from the rail level of
locomotive is 95mm which infringes clause 17 of chapter IV(C) of B.G. Schedule of
Dimension, Revised 2004. These infringements have been condoned by Railway
Board vide their letter no. 2017/CEDO/SD/RS/02 dated 21.02.2017 & 07.03.2017.

(ii) Truck GA drg no. 84A238791AD

(iii) Spring rigging arrg drg no. 84A238791BT i
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