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4

. HSTN 612192, 612193.

ISSUED BY:

DY. CHIEF ELECTRICAL ENGINEER/D-I
CHITTARANJAN LOCOMOTIVE WORKS

P.O. CHITTARANJAN, 713331

DIST. BURDWAN, WEST BENGAL, (INDIA)

Prepared By

Checked By Issued By

SSE-Design

SEE -Design Dy.CEE/D-I




Specification No-CLW/ES/3/0668/A Page 2 of 16

Main Transformer with Steel Tank for WAG-9
Electric Locomotive.

INDEX
S.NO. ITEM DESCRIPTION
1. GENERAL DESCRIPTION
2. SCOPE
3. CLIMATIC AND ENVIRONMENTAL CONDITION
4, DESCRIPTION
5. TECHNICAL DATA
6. STANDARD/QUALITY
7. RELIABILITY REQUIREMENT
8. TEST PROGRAMME
9. DOCUMENTATION
10. | SCOPE OF SUPPLY
11. | DOCUMENT TO BE SUPPLIED BY THE TENDERER
12. | LABEL AND MARKING
Prepared By Checked By Issued By

SSE-Design SEE -Design Dy.CEE/D-I




Specification No-CLW/ES/3/0668/A Page 3 of 16
Main Transformer with Steel Tank for WAG-9
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ALTERATION RECORD SHEET
Amendt. | Date of Page Alteration Descriptions
Number | Amendment | number Authority
1 A i) New clause no.1, General description

has been added.

ii) In Clause no. 3, Climatic and
environmental condition has been
modified.

i) Clause no 4.1 has been modified.

iv) In clause no. 5.1, remarks that
manufacturers may declare weight of
oil, if any variation then same shall be
indicated.

v) In clause no. 5.2, weight of the
transformer has been modified. Cover
Transformer Tank has been modified.
Color has been modified.

vi) In clause no. 5.3.2, remarks added that
resistance data of the transformer
windings shall be declared by
manufacturers. Capacitive screening
has been added.

vii)In clause no 5.4, remarks added this is
for guidance only.

viii) In clause no. 6.1, latest version of
IECs are incorporated wherever
applicable.

ix)  Clause no. 6.2 has been modified.

X) In clause no. 8, test program has been
elaborated.

xi) In clause no. 10, scope of supply has
been modified.

xii)Clause no. 12 has been modified as
label and marking and subclause 12.2,
note has been added.

Note: Specification has been thoroughly revised and digitized as per latest format. Drawing sheet no.
CLW/ES/3/SK-1/0456, SK-2, SK-4,SK-5 ,SK-6 and specification no. CLW/ES/3/0069 Alt D, Drawing
no-1209-18.406-089 Alt-5. And HSTN 612192,612193 enclosed.
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1. GENERAL DESCRIPTION

SPECIFICATION FOR MAIN TRANSFORMER WITH STEEL TANK FOR 3-Phase ,6000HP
WAG-9 class Electric Locomotives for 25 KV AC 50Hz system

2. SCOPE:

This specification applies to MAIN TRANSFORMER for 3-phase, 6000 HP WAG-9 class
locomotive for 25 KV AC 50Hz system.

3. CLIMATIC AND ENVIRONMENTAL CONDITION

SL. No | Description Remarks
3.1 Maximum atmospheric o Under sun: 70°C
temperatures e Inshade :50°C
o Minimum Temperature -10°C (also snowfall in
certain areas during winter season).

3.2 Humidity 100% saturation during rainy season

3.3 Reference site conditions e Ambient Temperature max 55°C
e Min -10°C
e Humidity: 100%.
¢ Altitude: 1776m above mean sea level against

USBRL project condition

3.4 Rainfall Very heavy in certain areas. The locomotive shall be
designed to permit it's running at 10 Km per hour in
flood water level of 200 millimeter above Rail level.

3.5 Atmosphere during hot weather | Extremely dusty and desert terrain in certain areas.

3.6 Coastal areas Locomotive and equipment shall be designed to work
in coastal areas in humid and salt laden atmosphere.

3.7 Vibration The equipment and subsystem and their mounting
arrangement will be designed to withstand vibrations
and shocks encountered in service as per IEC 61373
or latest unless otherwise prescribed.

4. DESCRIPTION

41 SUBJECT

SHORT DESCRIPTION

Transformer for supply of the bogie related traction converters and the auxiliary converters from
the catenary (25kV/50Hz). In order to connect a passive filter, the transformer includes an
additional filter winding.
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NUMBER OF ITEMS (within transformer)

Each loco requires one transformer, which consists of following components:

e 4 Traction winding
e 1 Primary winding
e 1 BUR winding
e 1 Filter winding

o Series resonance choke unit (2 chokes)

e BUR choke unit (3 double chokes)

e Transformer olil

4.2 FUNCTION/PRINCIPLE

The transformer tank contains main transformer, the series resonant & auxiliary converter chokes.
External cooling of oil is designed with two independent oil circuits. Note, that there is no

separation wall in the tank. The cooling units are located within the machine room.

5. TECHNICAL DATA

5.1 GENERAL DESIGN

The transformer shall generally confirm to specification No: CLW/ES/3/0456 (latest version) for
main transformer for WAG-9 (Co-Co) electric locomotives unless otherwise specified.

ASSEMBLY

The transformer tank should be suspended horizontally at the middle of the under frame (under
floor transformer). The HV — supply connected through a high voltage cable with CHT plug.

COOLING

Type

Forced oil cooling with two circuits

Oil flow rate (nom)

2 X1000Lt./min

Pressure drop, transformer tank (max)

1000 mbar at 1000 Lt./min

Pump type

Plumettaz TA08-2174/15 or equivalent

Oil temperature, tank drainage(max)

80°C at Pverl max = 240 kW

Oil temperature, tank drainage (max)

84°C

Oil temperature rise (max)

4°K at 1000Lt./min
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Main Transformer with Steel Tank for WAG-9
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Maximum temperature of the winding and oil according to standard IEC 60310 minus 20°C.

COOLANT
Type Mineral Oil
Make Oil confirming to IEC 60296 class -
Oil weight 1850kg or to be declared by manufacturer

FIXED ELECTRICAL CONNECTIONS
- Preferably pressed —on
- Not soldered (brazed)

SHOCK AND VIBRATIONAL STRESS
Transformer shall confirm to class-A, Category-1 Body Mounted of the latest version of IEC
61373.

INFLAMMABILITY AND TOXICITY OF THE MATERIALS
-NO PCB

-Non Toxic

Avoid any flammable prone materials.

5.2 TRANSFORMER UNIT
Assembly : Dimension according to HSTN003359P0001(CLW/ES/3/SK-1/0456/K), Interface

Dimensions (Electrical + Mechanical) shall be matched according to

HSTNO003359P0001. The new transformer should be 100% interchangeable with the
existing transformer without any changes at car body level.

Estimated total weight including Oil : 9500kg * 3%

Transformer Tank

Material Transformer Tank Steel (Grade S355) as per EN 10025 or equivalent
Indian standard

Cover Transformer Tank Welded cover and bushing plate

Shock resistance According to latest version of IEC 61373

Color RAL 7030

Finish Silky

Electrical Connections: Connection for winding and chokes according to outline drawing
HSTNO03359P0001.
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Additional Apparatus of the Transformer

- Overflow valve (in case of over pressure the tank must not be damaged and overflowing oil shall
be drained off the transformer cover)

- Qil drain tap, oil level screw

- Slide for oil drainage and intake

- Transformer tank fastening

- 2 Expansion tanks, RAL 7030

- Earthing

Additional Apparatus of the Expansion Tank

- Air dehumidifier including valve

- Qil level gauge

- Connection to the transformer including rapid action coupling
- Qil filler tap

- Qil drainage screw

5.3 MAIN TRANSFORMER

Type LOT 6500
Required number 1
Outline drawing HSTN003359 P0001
Application:
Supply from Number of windings
2 traction converters 4
3 Auxiliary converters 1
1 filter winding 1

The traction converters (02 per loco) use IGBT technology with a two point circuit and a link
circuit. In order to reduce harmonic, traction converters are phase shifted (frequency 250 Hz,
K=5). On the other hand auxiliary converters are controlled according to requirements and they

are independent of each other.

Outline drawing HSTNOO03359P001 (Necessary part drawing shall be provided to
successful tenderer).
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5.3.1Catenary

Catenary Supply

Frequency f nom | 50 Hz + 3%
Voltage

Maximum 30 KV
Minimum 175 KV

5.3.2 Power Data
Ratios:

U = Uinom : Ux Tolerance +0.5% (accordance to IEC 60310)

Secondary no load voltage U1 = 25 kV

Winding Des. Voltage Ratio
Traction 4X Ur 1269V 19.7
Auxiliary winding Us 1000V 25
Filter winding Ur 1154V 21.7
Thermal Design:
Calculated at Uimin = 22.5 kV
Winding Power Voltage Rated current Maximum current
(kVA) (V) (Act) (Aet)
Primary 5878 22500 261 261
Traction per winding 1304 1142 1142 1142
Auxiliary winding 301 900 333 333
Filter winding 361 1039 347 347

Inrush current

Maximum inrush peak load: lpeak (25KV) = 1400 A (line impedance not taken into account)
Peak load 35 periods after turn on: lpeak (25 KV) =400 A

Rated Power

At Unom (25 KV) and lnom (261A) : 6531 kVA

Power Loss

At Urger (22.5kV): 195 KW + 15% (Max)

Prepared By

Checked By

Issued By

SSE-Design

SEE -Design

Dy.CEE/D-I




Electric Locomotive.

Specification No-CLW/ES/3/0668/A
Main Transformer with Steel Tank for WAG-9

Page 9 of 16

Magnetizing current:

At
Uinom (25 KV) 0.7A
Uimin (22.5 KV) 05A
Ulmax (275 KV) 13 A
Uimax (17.5 KV) 0.3A
Uimax (30 KV) 3.5A
Winding data:

- Values, secondary side related
- Values, measured on the terminal
- Values, at an operational temperature Tcu= 75°C

Winding Resistance Resistance tol | Inductance Inductance tol
value (in mQ) (%) value (in mH) (%)

Primary winding

Traction winding 37 2.1 +15%

Auxiliary winding HB 60 0.43

Filter winding 19 0.29

Note: Resistance to be declared by the manufacturers.

With the exception of the traction inductance, the above given values are for information only

All winding should be inductance decoupled as far as possible.

Measures against eventual over voltage transformer (e.g. system resonance)
- Appropriate arrangement of the winding.

- Capacitive screening if required can be provided based on transformer design

topology with appropriate reasoning.

Preventive measures against blow-outs (e.g. contamination of the coil circuit with metallic

particles).

- Insulated bus bar within the transformer.

Short circuit Resistance

: According to IEC 60310 latest version.
Minimum insulation resistance between windings and earth at 20°C shall be 150 MQ. The
insulation resistance shall be measured by a megohmmeter applying at least 1000V DC.
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5.4 ARRANGEMENT OF THE WINDING, TERMINAL DESIGN

(i) Transformer

2VB| 2UB

1U
1V
1 _ N . 000
2VF 2Vy 2Us 2V3 2Us 2V, 2U, 2V, 2U; 2UF

This is for guidance only

5.5 Series Resonant Inductor Unit:

Scheme position 15.3
Type 2 SOD 240
Required Number 2

(i) Electrical Data

Inductance 2x0.551 mH (x 15%) (until lpeak = 1391AmMp)
Thermal Current 2x 984 Aetr
Resonance frequency 100Hz

Voltage Stress

Between terminals Max

482 V AC (maximum)

Against Earth Max

3471V

Power Loss

12.5 KW + 15%

(il TERMINAL ARRANGEMENT and DESIGNATION
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5.6. AUXILIARY CONVERTER CHOKE UNIT: (3 Double Choke)

Scheme position 51.3

Type 6 GOD 120

5.6.1 Electrical Data

Inductance per BUR — Choke

0A 30mH

120 A 30mH

155 A 26mH

190 A 20mH
Tolerance - 0% + free
Frequency 100HZ
Current

Rated 155 A
Maximum 190 A
Ripple

Nom 38.6%

Max 50.2%
Voltage Stress

Voltage Stress against Earth Rated 1153 V
Voltage Stress against Earth Max 2000 V
Dissipation Power at Inom 12 KW + 15%

5.6.2 TERMINAL ARRANGEMENT and DESIGNATION

XB11 XB12 XB21 XB22 XB31 XB32

—— — —

— — | —

XB|1 3 XB|1 4 XB|23 XBZ|4 )|(B33 X|B34
BUR-1 BUR-2 BUR-3

Each choke consists of a magnetic frame, which contains a part choke. Due to asymmetrical
voltages all chokes shall be completely decoupled from each other.
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6. STANDARDS/ QUALITY

6.1 Standards

IEC 60038 Standard voltage

IEC 60077 Electrical traction devices

IEC 60310 Rules for traction transformers and reactors

IEC 60296 Transformer Oil

IEC 61373 Shock and Vibration

ISO 9606 Qualification testing of welders

EN15085 welding of railway vehicles and components

EN12663 Railway Application, Structural requirement of railway vehicle bodies

IEC 61133 Railway application- Rolling stock testing of rolling stock on

completion construction and before entry into service
6.2 Quality
QS-qualification (according to quality management manual 3EHQ600002 Rev. C)

Transformer complete : Q-class 3
Main transformer : Q-class 3
Series resonant choke : Q-class 3
BUR-Choke : Q-class 4
Transformer tank : Q-class 4

Execution : I1SO: 9001 must be from NABCB approved body or TS16949 or ISO /TS 22163 or

equivalent QS system must be used at least.

7. Reliability Requirement

7.1 Life Time:

Operational Time

Daily Approx 16 Hrs. (at approx. 330 days per year)
Yearly 5280 Hrs
Within 40 years 211200 Hrs

7.2 Reliability:

Under operational condition given in clause 7.1 (Life Time) MTBF of 11x108 hrs. is expected.

8. Test Programme: Type test procedure will be submitted in line with HSTN 612192.

8.1 Type Test: A type test according to IEC 60310 or latest version is required. The type test
procedure according to HSTN 612192 has to be submitted to the project management for

approval.
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8.2 Routine Test: A Routine test according to IEC 60310 or latest version is required. The
Routine test procedure according to HSTN 612193 has to be submitted to the project
management for approval.

8.3 Special Test: The first serial (prototype) transformer must be tested fully. The measurement
includes the short circuit impedance of all windings and cross coupling.

8.4 Time Schedule: Type and routine test take place in presence of inspecting officers of Indian
Railways. In order to inform the client, a schedule must be submitted to the project
management for approval at least 7 weeks before start of the test.

8.5 DGA of each new, repaired/rehabilitated transformer at transformer manufacturer’s end shall
be carried out for record/reference purpose.

8.6 Following tests to be carried out on transformer:

SI. No Test Description Type Test Routine Test
8.6.1 | Dimensions & preliminary check Y Y
8.6.2 | Measurement of insulation Resistance Y Y
8.6.3 | Measurement of winding Resistance Y Y
8.6.4 | Measure of voltage Ratio Y Y
8.6.5 | Measurement of no-load current and no- load losses Y Y
8.6.6 | Measurement of impedance voltage and load losses Y Y
8.6.7 | Measurement of short circuit reactance Y Y
8.6.8 | Induced voltage withstand test Y Y
8.6.9 | Separate source voltage withstand test Y Y
8.6.10 | Oil BDV measurement test Y Y
8.6.11 | DGA analysis of Qil Y Y
8.6.12 | Impulse test Y No
8.6.13 | Temperature rise test Y No
8.6.14 | Weight Measurement test Y No
8.6.15 | Qil leakage test Y Y

8.7 TEST ON REACTORS: 2 SOD 240

Sl. No [Test Description Type Test | Routine Test

8.7.1 |Preliminary checks Y Y

8.7.2 |Measurement of insulation resistance Y Y

8.7.3 |Measurement of winding resistance. Y Y

8.7.4 |Measurement of winding inductance and losses Y Y

8.7.5 |Separate source voltage withstand test Y Y

8.7.6 [Temperature rise test Y No
Prepared By Checked By Issued By
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Main Transformer with Steel Tank for WAG-9
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8.8 TEST ON REACTORS: 6 GOD 120

8.9

Sl. No [Test Description Type Test | Routine Test
8.8.1 |Preliminary checks

8.8.2 |Measurement of Insulation resistance

8.8.3 |Measurement of winding resistance.

8.8.4 |Measurement of winding inductance and losses
8.8.5 [Separate source voltage withstand test

8.8.6 |[Temperature rise test

<|<|<|=<|=<

<|<|<|<[<|=<

pd
o

Prototype inspection will be carried out by the authorized representative of Indian
Railways. All type test & Routine test will be carried out as per tendered specification.

9. DOCUMENTATION

YVVVVYVYVYYVYYVY

9.1

QAP

Design Data sheet

Technical data sheet

GA drawing

Bill of material

Maintenance manual

Installation and commissioning manual

Standard/Units: Only IEC standards wll be accepted.Internally used BBC/ ABB/Adrantz
Standards may only be mentioned together with corresponding IEC standard. Only Sl units
will be accepted.

All drawings and descriptions which are necessary for design, assembly and commissioning
of the transformer. A part list/ composition list of each drawing has to be given. Within the
individual lists- all parts of the corresponding drawing have to be mentioned, including
consumable items.

9.2 Design Data: -

VV VVVVYV

Make and type

Type of construction

Particular of winding with their continuous rating

Permissible duty cycle

Percentage impedance voltage of each winding with other winding opened no - load
magnetization current.

Transformer losses and efficiency

Permissible temperature rise.
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Main Transformer with Steel Tank for WAG-9
Electric Locomotive.

Details of insulation of winding

Dielectric levels

Overall dimensions and weight of the transformer without conservator and cooling equipment,
details of devices associated with the transformer.

Design calculations

Reliability predictions for transformer

Drawings

List of materials used in construction of the transformer general arrangement of transformer,
windings and core and connected auxiliaries.

VVVYVY VYVYVV

9.3 Manual
The manual includes all necessary information for correct operation, maintenance, fault-
finding and repair of the transformer, including spare part catalogue and instructions for
assembly, dismantling and replacement of the individual components. An overview of function
and work order has to be given. The chapters of the manual must belong to the individual
sub-assembly components. All drawing and documents, which are used as reference
documents, have to be given as annexure to the manual.

9.4 REFERENCE DOCUMENTS

Main power circuit : 3EHP281141
Auxiliary Scheme . 3EHP281142
Cooling system : 3EHP510077

Specification for Main Transformer for WAG-9 (Co-Co) electric locomotives: CLW/ES/3/0456
latest version.

10. SCOPE OF SUPPLY

Sr. No Item Description Qty/Loco
1 Transformer winding inside the Tank 1 No.
2 | Series Resonant Choke (SOD) 2 Nos. Within the Transformer Tank
3 D.C. Link circuit choke aux. Converter (GOD) | 6 Nos. Within the Transformer Tank
4 | High voltage bushing mounted on transformer | 1 Set
5 RTD - PT 100 mounted on transformer 1 No
6 | Conservator Tank with Breather and Min./ 2 Nos.
Max. Qil level scale in conservator tanks.
7 Hose with nipple as per drawing no 2 Nos.
CLW/ES/3/SK-2/0456/K
8 | Connecting hose complete with nipple as 1 No
per drawing no CLW/ES/3/SK-2/0456/K
9 | Quick -Coupling as per drawing no 6 Sets (one set consists of one male and
CLW/ES/3/SK-4/0456/K one female)
10 | Elbow Union as per drawing no 2 Nos.
CLW/ES/3/SK-5/ 0456/K.
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Main Transformer with Steel Tank for WAG-9
Electric Locomotive.

11 | Transformer Qil : Confirming to IEC- 60296 The transformer tank should be
Class Il. completely filled with Oil 350
liters. Oil should be separately
provided for filling in conservator
tank and Oil pipes and other
accessories

12 | Set of Transformer fixing bolts and plates as 01 Set

per Spec. No. CLW/ES/3/0069 Alt-D.

13 | Self-Gripping sealing Rubber Gasket as 09 mtrs. (4.5 mtrs. x 2)
drawing no-1209-18.406-089 Alt-5.
14 | Transformer Tank 1 No

Note: Supply should also confirm to drawing no. CLW/ES/3/SK-1/0456/K to CLW/ES/3/
SK-6/0456/K except CLW/ES/3/SK-3/0456/K, Spec. No. CLW/ES/3/0069 Alt-D and
drawing no-1209-18.406-089 Alt-5.

11. Document to be supplied by the tenderer
The tenderer shall furnish the following documents with the bid:
i) Clause wise comments on the specification and test program.
i) Detailed dimensional drawings.
iii) Past experience with supporting papers (if any).
iv) Quality assurance program.
v) Machinery and plant for such job.
vi) Testing facilities available.

.~~~ o~~~

12. Label and Marking :-
12.1 The firm should emboss following data in their products.

(i) Make
(i)  Year and month of manufacturing
(i) * Sl. No.

(iv) Trade mark, if any
(v) Specification No.
(vi) Order No.

12.2 * SL. No as per format “XXXX-65-MM-YY-ZZZ” where XXXX-Firm’s Name in three or Four
letters, 65-capacity of TFP for LOT6500kVA transformer, MM-02 digit for Month of
Dispatch, YY- last 02 digit of Year of Manufacturing and ZZZ- Serial Number of
Transformer.

Note: Standard Hardware and fasteners of CLW/BLW/RDSO approved source only to be used.
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NUT A M 42X3 HEIGHT 34 MM Max. AND 32.4 MM
SW(SPRING WASHER THICKNESS 7MM)
BW1 AND BW2 BRASS WASHER THICK 7MM MACHINED
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L:—~CONNECTION——COPPER 8.0MM THICK
BA—BUSHING ASSEMBLY (3.6KV/2000A)
IS:3347(PT.11/SECTION=2)—1979
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TO 1S:3347(PT.1l/SECTION—2)—1979
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NOTE:— REVISED DRAWING OF CONNECTION AT TRACTION
. -BUSHING/SOD BUSHING FOR LOT 6500/7500kVA
Ref RDSO DRG SKEL—4630 & RDSO LETTER NO.

EL/3.2.1/3—PHASE DATE 22/11/2002
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GENERAL ARRANGEMENT OF
_{CONNECTION AT TRACTION BUSHING
E OF LOT 6500/7500 KVA

\ WEST BENGAL, INDIA

%\\ -|CHITTARANJAN LOCOMOTIVE WORKS
"

P.P.DAS

NO. CLW/ES/3/SK-6/456/315
DATE:— 20—-01-2011

DY.CEE.(D-1)

e s L i - ot - PRI BT s I 2 < . e di,

CLW/ES/3/SK-5/0660



A VR W |
<, rzel fy 20
Getwppett
1 i 2 ¢ N Assemtiage
POS. 3 POs 13
A
Mufe S1eckkupplung Blocke: Blackkupphung [ !
mit Dicrung PTFE mit Dichiung PTFE |
Wanchon Emibont | Q
svec joird PTRE evec joint PTFE ;
i
!
!
J— -
P . ! '
’ -
| !
]
12
! : |
! H
!
. (1D
HETN 422023 POOCS HSTN 422023 POOL3 . LI - = ~ | _l 3 [___<
Pos 1 Ty A |9 nomi T F ] o T (I = - ¥ - - -1 '1_*
OF V3| Pp /7 v e | 845 | 27 2 20| 03.7085.0081 73 78 s I - N = £
, b - r‘
12| = - SREE
T J TS STOCRIPTION - =y
T Fliet A_|d nominal] & [ ] N . H
ﬁ—'m DGA. )
g' L ! pe 16151 & Q‘-‘ R | ;/{ SO AORY SRR WD, ) '?:r-nlhh
supaT | - A‘B%IDE.H\'W!CKQOH Ng- m__n-
REvIEW] 2202 o003 2 o
: saefors Ly —qﬁm
et ey w. ¥, 913 & SP / WELDING SYMBOLS YO I8 : 00 ‘ZJ_,,“ 293/ Pt ‘
- C (O (DA G a0 i J v e omecm wing oY
.‘.'-.,‘.'.‘D:-.-'n‘:---'--'* § I3/-9- U‘CKEOO;JPLIN& . WA
e [ smlor[oa]eefes]isfazfer[ms]m ) ' !
Tl | e [T T = [ & & 3 4 main TRANSFORMER. -ﬁwEu—u

p—

7

CLn/ %s KA/O56




Insruientsé oyun rgyipione i) | 3 Jts cdh 138 91
2 ; WSIN 3 27 983
91) leve] pndicater - y -
01 svertiow p1pe’ 3 L ke ey
01) o1 srporaion tam 2 » T s e )
* b+
qion (wmp Jo! ne 1 ' _:gg%n’_
Goponiion (v pirmting F) W R wgIw 614 012
AR P A - - vain 61d 012°
IFiretormr "’Ilq e
---------------- fipim tromisrmer - quppmien o | B
o~ . TN m. 1% "2
L0 srtig 1 120 w2 1
ymting plug 2 LB i) ”
savim)img Jocuing glote L .l ":‘:‘7‘:" |
Tramlorsor fisstion Sfs WEHM < wvrapiom
peoteciion provt 1 “'(--r 2
oy ging ¢ " e 2 T Gt
Jecujen wgpery ) £ [ P : il BN
Tom serining L0 K 12 .
8] Inlet ot witiet gouting srvies | 4 ww/o® o G2 84
Comngvaiee 4z L) 1618 2 28 P
rossury r9)iet vajvy t 0.8 tak Ov 5. maq’l
Traction / SAON vy g or3sam TN 130 Q) R
W/ Tt /11 eming s[g or1/em WETN 110 %08 &2
Saesining orsie wrining al) orires 6Tn 3050 R |
g soltoge ohisg " 3 | Castisels Trs 750 51 | 16TH 29 TR0 1
Copling io vyporon 1wa R EpF| 4 RV n Q2 0
Copling 10r tiwateraen z 17 Tn <2 a7 ] J
| Sastnir aata reive 2 Tro 23 W 1STn 422023 P
, § g £ LT b 422 it
X san tans 3 L L W ada2 - EINE O3 ||
18 imloras o) * —aabi) PR e 2 T
& Vs g’ 11E VY= 3 Rl
- 1
g e e et [ 3 A% 3 e F3B [ v 2 o1
if Semething ruscisr AV engd: 7] e |,
¥ D
i e st e se1170 firt kAl L0 650 74 7
L4 Item arscription [oby | 7T Tyow. - € [peterecy steming)
wvar ] Da Geml | il o |
25249 259 2u1391 20981 Wi ovh
¥ U % - : - B Je4
5 T 1= -~
Ser led resonant Elﬂlll riaes 2 500 24
! & [T A RS - L Mma. -l | 2
313 0r.) | uanss s T Hize (13100
rz W% m) 7 T 7, 1whe
< LTHE 1R §
Sasothing resfler SED 2 o ‘: '#.F b
— ]
’ i W | Trction | faBer | B £ ,‘ﬁ'i
: b | #000 T ST v ! e §
P g il ETE) aila, 34 £
, ava | A1 wis- | e -
Block gjogree_ 51N 200
11 < T
= Faomtion tow teitwar) o 270 ¥ 2 000 ”
- — vy
Tivias w... 'H A | .| Eavipment 5 ) F ) Y
r > ; 2“ T - LT gt
" i/ Thresd tolerance zlass by / 194 968 A jllaakn 1ie CENT) o
v “’f“ s % Tightening torowe 161N 21872 Serirs resonsst Circuil reactor 2 SC0 MO T LR b
/ ’ Troe] B TTelo [A]a [ 2] sesotning rescter § €0 120 0 w]. P!
- ] L’ L Tressiormer L0 - $500 DT T -
: Ox1r afmnsfenswe [ ] -
] : 4 7 3 A Ai7a % i i —
3 5 T G5 BE - = #STNCO3ISIpocat, @ |
o)
- wi@faesfussionu] A0 ot
vy m|pes[nas|wulapl e
.J : )
; ' ‘ ) L) I
‘ I Wires 0+ AR 7 ALY 120 .
ki ’ ’ ! . T s T ¥ T 7 LA SRS RO T T i T - T
- - ud 4. P =it P Y . &



Sheet 4.

@ FORMAT NO.—D & D/001 1
§

TENDER SPECIFICATION
_—

NO. CLW / ES/3/0069
lALT'O ‘AWB \cf .
ENCLOSUREﬁ:

Al

(- &
197 TOTAL NO. OF SHEETS :
f " ALT A
v SHEETS Z b 7 | 7— f l
SPECIFICATION
of ‘l'r former fixing Bolts and plates.
%ﬁ )Bmuc.bcolm we ©
-
3 ENQUINEER/CON/T J
IVE WOHKS
1
(INDIA)
.v
m.g’n. CHKD | REVIEWED |APPROVED| i e
WAG—9 (CO-
j 8Y ,’",, 8y (co-co) CENTRE for D & D
MQW CHITTARANJAN LOCOMOTIVE WORKS
~ i i s CHITTARANJAN-713331

Lz[/! |
" %%ﬂéﬁg NO. W, wle,

ﬂfby !
iz | CoNi] DATE 23/6/99.




P ————
FORMAT NO.—D & Dj001

‘ Sheet 2.,
p ﬁ' ﬂ FOi SEL ‘& ng
1. Seope.
- m-.:::.:.w" ‘a&'w "ﬁ'«‘m‘w- o
P

2.
* jMaximup Atmospheric : Under Sun 3 70°c
temperature
£ '"\-M“Y ion durl
g e r e ‘.; w nhw m -
ﬂum temperatdre 1 n-" 3 o"c _  s8°C(motor in air flow)
Humidity
mumn }gg‘ (during ulny season)
Altitude normal ma. s.
Cooling Power d\uwnlon in air flow

Locomotive and -qmmmﬁl be designed to work in costal
Errrrasae st
£ pili Jomu '

PR AT

3. Lechnical zequirement
sh be tested ‘ lhd as per

Mﬁ:unu at CL.No.6.

L T - 2

T @ s
1s0 , style -1 for Nut & Bolts.Other material details
the . sheet.

5. Guapsntee i-

< W -u-u be quumt.ud for 6 years
of and years ch ever is
above period

ate
earlfer. Any f are lantng during m
shall M replaced free of cost.

- ]

CHKD I L J
o ans! CENTRE for D & D
CHITTARANJAN LOCOMOTIVE WORKS

. : 4
li%ﬁ" { : CHITTARANJAN-713331
552 bect IVE. Dater~ 25729
b q \

NO.
ALT NO. | O |4 b

| ff;f_/é””/ CON/TU-




"
-y
-

&

SHEET - 24,

4 DESCRIPTION &
23-6-29 | Species Moz o5 sompogl

it Bert ,,.;W

waqg :
...;m of new
makes ave given o

m&unﬂhﬂk Cenifeate
” iwor&tuw-ﬂ;:‘“

I)ll Ll
Sst/etece. SR, _

A l‘t’li

|SPECIFICATION WoR
| B R i
| FTing, Bty 2 plates.

i
|

CENTRE FOR D & D
SHITTARANJAN LOCOMOTTVE
5, WEST BENGAL, INDIA
e

”» 7 T- 7
DY CEE/CON/TU=Z [ALT | 4|




FORMAT NO.—D & Dj001
Sheet 3

AR B Lsa
S

1 Mﬁ'ﬁ s
b) . Divar & | /0063 -FIG B,
o) me&mm Sriere.

éwmm'lummmlma/m ~FIG~D.

m""“‘“‘“ \Jacking plate- CLu/ES/3/$K-2/00E9=FIG-F.
4. m-mﬁ 1 amm of Hex Nut - QMW FIG—A

¢ g LR E e s
© £ »
e Sty -has . e e W e fheg
P a
> v ] ot 18
s 8- ous 5o &
S - il . s % Ll e ol Phe
@ ohgroa. A ko T |
e | . » | TH )
34y ey abhst WS4
LN
1k vl i bam Ty WEENS o Bl s @
¥ & Gh A WD s wegiubid
o o sappts €0 g
* S Tup
¢ ww A Labor Aenes  waedi i) debakds
i
TWE W I N i @ pusks
. v o 5 B . e, Wes ki N
) A L e e
walld « I C

I

PREPD. | CHKD &nsvuwen APPROVED|

BY 8Y BY 8Y CENTRE for D & D

CHITTARANJAN LOCOMOTIVE WORKS
CHITTARANJAN-713331

Dd,,u./w

oy,
m/ff v




FORMAT NO.—D & D/001
Sheet 4

= QLses \igheviels - Beparks

L AR VSN aul&t/a/sx-:(n.

-~ : B Q&g\‘\b.‘\\ 3
&3‘-&)‘&3@ Mot Bl

“ 1 SiedL ' cuwfis/a/sc-1(B)
- eRea 8 ‘ 0069
W IR SR B B A s g
1.b Base plate  [A022-00242 8Nos. Steel GL#/ES/3/5K-1(C))
Plate 0069
. 2. locking Tab IAO26-00542 BNos. HUL steel GLW/ES/3/SK-2(B)/
Sheet 0069

3., Jacking Plate 1A022-00242 % 8Nps, Steel CLW/ES/3/SK=2(F
: : Plate 0069

4, Hex Nut

(Class 8.8) 182-00047-009 16Nos. Steel CLW/ES/3/SK=1

et 0069
) @ Piated

The shall confirm that &- -iuuw are as either

md in 1.c:. Locomotive manufactured by ABB for Indian
lways or ar.
~ NOTE (UThe make of Hex-Bott w24 & Hex-nuk Shuuid be of make MSTVS,

~5Lp5 4 5 UNBREAKO -

w ke fiem Shoalol Embess moke Tomsle macck ebe Heiv procleschs -
(Supplics shold prodicts foilssivp documents while the mativials.
(@) Certific ate @boatil Stomollords ;-,,,“,{l prp class , pra ,,d .
Woem tese <ertificalih veparding chumicdd Comprsisior ond Mghmwrd/mwnwmﬁa,

(&) Grecarranty carhy cate of o=
4’-‘“”""-“2 S a«‘t‘aﬁ«u‘ mateiad .Gw,wm Suphorrting dociuments ot mativi

g
rn.s:n o 1 fevigweo unovsn

CENTRE for D & D
CHITTARANJAN LOCOMOTIVE WORKS |
CHITTARANJAN-713331

LMMM Dtz 23 //,vs
uk’, DL TS & ALATES | MO |
\reiz Soniti ALT NO. ‘0 Alee iD B




TSILYTd Y quﬁ% R
ONIXIH NN}\QQK% WAL Yk, ﬁ

ﬁ»&&?g Eix\i kqm&ﬁt

‘T L9SF ST 95T 5
TIFLE ~ THIITLEWN
(srepsl)FE— o “H98F T SE OL

705 GIFH NOIGXTH 50N

p2A X

670

8700087 |

ON
2NFTT

‘g-9/3

e
5430622007 ~TON LNFTE
"9 Y9 ¥90€ ST

ML SR

Ziy7d 197LS — THIITLYW
—: FLON

2-"9id

@

Zzzis — MY TLIN - TLON

T

g ﬁmmmmg
4 IﬂIﬁ

&.St




STLYid § 5L
DNIXS STWNIOSS ML
! 2o ENES
o R
ave
£ ey " ' - D) ¢
LB on B0 sy S I
Ly = NOILAIISIT "ON Lrop 0N oy
el B 02 |z 7o) -
bz bov g KSSY FLY7d INIXI |numn mNn [ i
%90 b g oiv7d 76| geez 7
i 4R bovgy| (8% 55073) 1708 YT HTW Lsrmorsis7 | T
20 fovg FHL ON/YI0T | “9z00TEeH
T B . TLU7d ONIYIEL | Ty Foe

I o

599 ¢907 ST OL 77715 — 164 ITLUW
“52/5 HSNE Ul G — SSINYIIHL TTION

“T%200-Te06Z - ONINITL o —"9fd
ooy
S-OFOorF ! ;
I
9—ov
LIHS

T 75w~ |
LT

%43 ~a-oid
TTLEN 7
-: FLON .N%WUQ\WN%N.\...Q\_\N\.\WQN

|
1
| ]

ey |

£ |
LT




680-9017 816021

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

- COMPRESSION <10

STEEL
SPRING CORE

15

SPONGE BULB 30+5 /4\

1-35
TABLE 1 /3\
R Tt SPEOL g v s N0, JVLOO e g
2.1) I;rgFIQS \_/5)55.5|S|_0AC|650 AP_PLICABLE WAP_S WAG_gHC
i) FOR_OTHER TECHNICAL DETALS B315/170] 51 mf 117 mb X & PCS. T315/154
REFER TECH. SPECN. NO. CLW/MS/10/022. B318/030. 2 mt |12 mt X 1 PCS.
TOTAL | 53 mt 62mt /5
1. ALL DIMENSIONS ARE IN mm
2. NEXT LEVEL ASSEMBLY DRG. NO. 1209-10.037-001,
& 1209-1.039-070, 1209-11.044-100, 1209-11.044-11,
& 1210-01.037-001
3. USED FOR LOCO- WAG-9HC, WAP-7 & WAP-5
C&D NO. |AQTY./LOCO| | C&D NO. |arY./Loco
T315/154 62 mt T323/117 1.7 mt
B315/170 51 mt T3241121 | 2.2 mt
B315/233 16 mt B323/007 5 mt
B318/030 72 mt B32L4/025 2 mt

4. UNSPECIFIED TOLERANCE IN THE DIMENSIONS MENTIONED
AT DRAWINGS TO BE FOLLOWED
AS PER IS;2102(PART 1):1993-TOLERANCE CLASS-MEDIUM OF TABLE-1
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Technical Instruction

Routine Test Procedure for Indian Co’Co’ Locomotive (WAG-9) Transformer Unit

Routine tests are carried out according to IEC 310 publication (ed. 1991) however with a reference temperature
of 75 °C. ' '

I Transformer LOT 6500

Rated values :

Winding Power [kVA] Voltage [V] Current [A)
Primary 6531 25000 261,25
Traction 4 x 1449 4x1269 4x 1142
I3 So¥(
Filter 400 1154 347
BUR 334 1000 334

F réquency : 50Hz

Preliminary check (IEC 310 - 18)

Measurement of winding resistance (IEC 310 - 19)

Made for each winding of the transformer.
No guaranteed values. -

Measurement of voltage ratios (IEC 310 - 20)

Guaranteed values -

Primary / each Traction : 1970
Primary / Filter 2166
Primary / BUR 2500

Tolerance : + 0.5 %

Measurement of no-load primary current and losses (IEC 310 - 21.2)

The no-load primary current and losses shall be measured at rated frequency and voltage (50 Hz, 25
kV) on the primary winding.

Maximum guaranteed losses (at 25 kV) : 3.5kW+15%

ZTSN 400 208 P1501
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Measurement of the reactive part of the short-circuit impedance (IEC 310 - 22)
All values are reported to Traction side (1449 kVA).

Guaranteed values :

Primary / Traction 1 to 4 : 659.7 [mOhms)
Tolerance : + 15 %

Not guaranteed values (estiméted) :

Primary / Filter : 92  [mOhms]
Primary / BUR : 136 [mOhms] .

‘Measurement of load losses (IEC 310 - 23.1 and 23.3)

Guaranteed maximum at 75 °C and rated Traction load (1142 A) :

Primary / all Tractions series connected > 186.0kW+15%

Induced voltage withstand (IEC 310-26.1)

Test voltage is to be applied to BUR winding in order to get 60 kV on the Primary.

The tank and the coupled wmdmgs shall be connected to earth by one of thelr terrmnals
BUR test voltage : 2400 V ‘ |

Frequency and duration : 200 Hz, 30 seconds (IEC 76 - 3 - 11.1).

Separate source voltage withstand test (IEC 310 - 26.2)

A separate source voltage should be applied in tum between each of the windings to be tested and a"_.‘_.
other windings connected together, to the tank-and to earth.

Voltage levels are as follows :

Primary (1V) 5.0 kv
Traction : 8.3 kv
Filter - . 50 kV
BUR : 50 kv

Frequency and duration : 50 Hz, 1 minute (IEC 76 - 3 - 10).

Reactor 2 SOD 240

Rated values :

Frequency 100 Hz
Current : " 2x984 Agms
Inductance 2x0.551 mH (+ 15 %) (until Ipeak =2 x 1391 A)

M. Wyss 7 612183.00C
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.1 Preliminary check (IEC 310 - 31)
1.2 Measurernent of winding resistance (IEC 310 - 32)
Reference Temperature : 75 °C ‘
1.3 Measurement of inductance (IEC 310 - 34.1.2)
We measure the AC impedance with 984 Arys at 100 Hz. We would make this measurement at 16 2/3°
Hz if there was any problem with the pawer of the machine used for the test.
Note that the inductance is independe_nf of the frequency.
I4  Dielectric test (IEC 310 - 36.2)

i1

\) ll|j2

.3

L4

ZTSN 400 283 P1802

'Testvolfage : 10KV

- Frequency ~ : 50 Hz
Duration : 1 Minute
Reactor 6 GOD 120

Rated values :

Frequency o 100 Hz
Current 1 3x2x155Ap¢
Inductance :  3x2x13mH (- 0%,!"' free).

Ripple > 38.6%at100 Hz
Preliminary check (IEC 310 - 31)

Measurement of winding resistance. (IEC 310-32)

Reference Température :75°C

Measurement of inductance (IEC 310 - 3‘4.3.2)

As the inductance is independant of the frequency, we choose 16 2/3 Hz in order to min.imiz,e additional
losses and temperature rise during the test. ' :

A simple reactance measurement with 155 Agys at the above frequency determines the inductance
value to be compared with type test basic value.

Dielectric test (IEC 310 - 36.2)

Testvoltage : 4.2 kv

Frequency : 50 Hz
Duration > 1 Minute

M. Wyss 7812193 DOC
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Technical Instruciton

Type Test Procedure for Indian Co’Co’ Locomotive (WAG-9)Transformer Unit

Type tests are carried out according to IEC 310 publication (ed. 1991) however with a reference temperature of
75 °C.

I Transformer LOT 6500

Rated values :

Winding Power [kVA) ~ Voltage [V] Current [A]

Primary 6531 25000 - 261.25

Traction 4 x 1449 4 x 1269 4x1142
Filter 400 . 1154 347
BUR 334 1000 334

Frequency: 50Hz

L1 Measurement of winding resistance (IEC 310 - 19)
Made for each winding of the transformer.
No guaranteed values.

1.2 Measurement of voltage ratios (IEC 310 - 20)

Guaranteed values :

Primary / each Traction 1 19.70
Primary / Filter > 21.66
Primary / BUR : 25.00

Tolerance : + 0.5 %

1.3 Measurement of no-load primary current and losses (JEC 310 - 21.1)

The no-load primary current and losses shall be measured at rated frequency with the following
voltages on the primary winding:

17.5, 20.0,22.5, 25, 27.5, 30 kV @‘

Maximum guaranteed losses (at 25 kV) : 3.5 kW + 15 %

Wa reserve all rights in this document and in the information contained therein. Reproduction, use or
disclosure to third parties without express authorily is striclty forbidden. © ABB 1995
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Measurement of the reactive part of the short-circuit impedance (IEC 310 - 22)

All values are reported Io Traction side (1449 KVA).

Guaranteed values :

Primary / Traction 1 to 4

Tolerance:+ 15 %

Not guaranteed values (estimated) :

Primary / Filter
Primary / BUR

92
136

All secondary between each other :

Traction1 - Traction2
- Traction3
- Traction4
- Filter
-BUR

Traction2 - Traction3
' - Traction4

- Filter

- BUR

Traction3 - Traction4
- Filter
-BUR

Traction4 - Filter
-BUR

Filter -BUR

4 Tractions - Primary
4 Tractions - Filter

Measurement of load losses (IEC 310 - 23.1 and 23.2)

1330
1290
1230
600
730

1230
1290
600
730

1330
600
815
600
815

50

176
90

659.7 [mOhms]

[mOhms]
[mOhms]

[mOhms])
[mOhms)
[mOhms]
[mOhms]
[mOhms)

[mOhms]
[mOhms])
[mOhms)
[mOhms]

[mMOhms]
[mOhms]
[mOhms}
[mOhms])
[mOhms]
[mOhms])

[mOhms])
[mOhms]

Guaranteed maximum at 75 °C and rated loads (with internal connections):

Primary / all Tractions series connected

Primary / Filter
Primary / BUR

186.0 kW + 15 %
1.8kW+15%
40kW+15%

M. Wyss / $12192.00C
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Note:

Determination of total losses (IEC 310 - 24)
Reference temperature : 75 °C

The total losses are the sum of no-load losses (sect. 1.3) and load losses as derived and corrected to
the reference temperature.

The load losses are calculated for the combination of rated Tractions, Filter, BUR and HL loads (sect.
1.5).

Guaranteed maximum : Piot = 195 kW + 10 %

Impulse voltage test (IEC 310 - 26.3)

It will be carried out with 150 kV peak value.

Temperature-rise test (IEC 310 - 25)

Oil temperature-rise

This test 'is carried out according to the short-circuit method.

The temperature-rise is determined for the maximum losses in service.

Maximum losses : 219.5 kW + 10 % (Transformer + reactors).

In order to produce them, we should supply the primary winding of the transformer (with 4 short-
circuited traction windings) and maintain these measured losses (219.5 kW + 10 %) unti! oil temperature
stabilisation.

After stabilisation of oil temperature (1 hour less than 3 K of temperature difference) we can note the oil
temperature-rise.

Transformer windings temperature-rise

After the oil temperature-rise measurement, it will be carried out with the rated current on each winding
with resistance decrease method.

- Primary (HV) supplied by 261.25 A during 1 hour, traction windings short-circuited; Filter, BUR and HL
windings opened.

- Traction winding : 1142 A, HV supplied by 232 A during 1 hour, 4 Tractions short-circuited; Filter, BUR
and HL windings opened.

- Filter winding : 347 A, HV supplied by 16 A during 1 hour, Filter winding short-circuited: traction
windings, BUR and HL windings opened. (Cooler fans OFF).

- BUR winding : 334 A, HV supplied by 13.36 A during 1 hour, BUR winding short circuited: traction
windings, Filter and HL windings opened. (Cooler fans OFF).:

For these tests, only the currents indicated above are important. The supply can be done at the
secondary side with the HV winding short-circuited.

ZTSN 400 288 P02
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Reactor 2 SOD 240

Rated values :

Frequency 100 Hz
Current : 2 x 984 Arms
Inductance : 2x0.551 mH (+ 15 %) (until Ipggk = 2 x 1391 A)

Measurement of losses (IEC 310 - 33)

Losses are measured at rated frequency and current. If rated current is not reachable (by the machine
used) at rated frequency, one shall measure at 16 2/3 Hz and an equivalent current (1258 Agys) giving

rated losses.

Guaranteed maximum : 12.5 kW + 10 % (at 75 °C)

Measurement of inductance (IEC 310 - 34.1.1)

We measure somé points with an alternating current at 100 Hz (including rated current). We would
make measurements for high currents at 16 2/3 Hz if there was any problem with the power of the

_ machine used for the test.

Note that the inductance is independent of the frequency.

Temperature-rise test (IEC 310 - 35)

This test is carried out during the temperature-rise test of the transformer. We measure the
temperature-rise with an equivalent current giving the rated losses (2 x 984 Agns / 100 Hz,

2 x 1258 Arms / 16 2/3 Hz), with cooler fans OFF.

Reactor 6 GOD 120

Rated values :

Frequency 100 Hz

Current : 3x2x185Apc

Inductance : 3 x2x13 mH (- 0%, + free)
Ripple : 38.6% at 100 Hz

Determination of losses (IEC 310 - 33)

After measurement of resistance (corrected to 75 °C) we deduce copper losses as RI2, | is rated
current.

I = Ies 1+( Ripple)z 160.7 A
- rate h - = .
®O 42100

Guaranteed maximum : 12 kW + 10 %

M. Wyss /812192 DOC
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1.2 Measurement of inductance (IEC 310 - 34.3.1)

We don't use the method of transient inductance because one can't be sure of the accuracy of such a
method (wiring...).

We will measure the magnetisation curve with a 16 2/3 Hz a.c. current and deduce the inductance value
in using the method described in HSTN 612 037 herewith attached.

The measurement at 155 Agy,5 determines the basic value for routine test.

.3 Temperature-rise test (IEC 310 - 35)

Carried out during the transformer temperature-rise test with the rated current and frequency, or
equivalent DC current as calculated in 111.1. (Cooler fans OFF).

ZTSN 400 288 P1002 M. Wyss / 12182.00C




