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SPECIFICATION FOR 12 MW INVERTER FED SYNCHRONOUS MOTOR

SCOPE

This standard specifies the requirement of 12 MW, 3000 RPM, LCI Inverter fed, Variable
Frequency Synchronous Motor.

BASED ON
This standard is based on BHEL experience.
TECHNICAL REQUIREMENTS :

The synchronous motor is required to run at various speeds continuously for testing large
capacity turbogenerators. The motor shall be suitable for operation with variable voltage variable
frequency Load Commuted Inverter (LCI). Two identical windings in stator shall be provided to
make it suitable for operation with 2x6-pulse supply from LCI system. These windings shall be
isolated from each other and shall be phase shifted by 30 degrees. Sufficient margin shall be
taken in motor design to take care of additional losses caused by inverter operation.

The motor shall be suitable to run at 3000 rpm (50 Hz) and 3600 rpm (60 Hz) continuously for
testing 50Hz and 60Hz generators.

Excitation shall be brushless type and shall be integral part of the motor.
The detailed technical specification and requirements of synchronous motor are listed in Table-1
The motor shall be Bidirectional. In case the vendor is not in a position to offer the motor with

both direction of rotation, motor shall be provided with double shaft extension, each designed for
full load and having identical dimensions.
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@ 2 TABLE-1
% <§ S.N.| Particulars Details
e 1. | Quantity One (1 No.)
_ 2. | Type of Motor Synchronous Motor with Brushless Excitation System.
B E Motor shall have 2 windings in stator, displaced at 30°
& E and shall be suitable for operation with LCI inverter.
E ¢ 3. | Application Test Bed Application, for testing Turbo Generators
ki 4. | Load torque characteristic Fan Characteristic (Torque o Speed %)
5. | Applicable Standard IEC:34 /1S:4722
. 6. | Rating at 3000 RPM 12 pulse LCI operation 6 pulse LCI operation
o a) Rated kW output 12000 KW 7100 KW
. b) Rated Voltage 2x4100V 1x4100V
é f £ c) Rated Speed / Frequency 3000 RPM / 50 Hz, 3000 RPM / 50 Hz,
Z g ¢ d) Power Factor 0.85 (Lead) 0.85 (Lead)
E E £ 7. | Rating at 3600 RPM 12 pulse LCI operation 6 pulse LCI operation
Z2 s a) Rated kW output 12000 KW 7100 KW
S i b) Rated Voltage 2x4100V 1x4100 V
Z :: ¢) Rated Speed / Frequency 3600 RPM / 60 Hz, 3600 RPM / 60 Hz,
=B d) Power Factor 0.85 (Lead) 0.85 (Lead)
% : % The terminal voltage of motor will be maintained at 4100 V from 3000 rpm to 3600 rpm
2 u 3 8. | V/fratio (flux) Constant at 1.0 P.U for speed upto 3000 rpm.
S f F Can be operated at less than 1.0 P.U at lower speeds if
ey required.
) 9. | Speed range 10 to 100% of rated speed (3000 RPM / 3600RPM)
z 10. | Direction of Rotation Bi-Directional
g E 11. | Shaft Extension Single Shaft Extension
E @ 12. | Excitation 3 Phase Brushless exciter mounted on the shaft and
E jEf E suitable to be fed from Phase controlled thyristor bridge.
< 13. | Insulation class of Motor & ClassF ) ) )
B E* Exciter Motors windings shall be designed for withstanding a
£ E coil surge of 2.4 pu peak line voltage.
A 14. | Temperature rise
% EE Motor with 2 winding operation Class B (2 x 6 pulse operation)
" E Motor with 1 winding operation Class F (1 x 6 pulse operation)
% £ Exciter Class B
= E 15. | Ambient Temperature 50 °C
: 16. | Cooling Water temperature 38 °C
, 17. | Type of Cooling for Motor. Water-cooled machine. Air to Water Heat exchanger.
E & Mounted on top / side of motor.
E : 18. | Degree of Protection for Motor & | IP55
5 z Exciter
E 2 19. | Type of Bearing Forced Oil lubricated Sleeve bearings
]
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20.

Critical speed Only one critical speed below 40% rated speed is

allowed.

21.

Noise Level 85 dB(A)
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22.

a)
b)

©)
d)

e)

f)
g)
h)
i)
J)
k)
1)

Accessories

15 Nos., 3 wire, simplex PT-100 RTDs in Motor stator winding for winding temperature
measurement.

6 Nos., 3 wire, simplex PT-100 RTDs in Exciter stator winding for winding temperature
measurement.

1 set Dial type Thermometer for each bearing for bearing temperature measurement

1 set, 3 wire, duplex PT-100 RTDs in each bearing for bearing temperature measurement.
1 set, 3 wire, duplex PT-100 RTDs in cooling circuit of motor/exciter for inlet / outlet
water and cold / hot air temperature measurement.

1 set, Pressure switch for oil for each bearing.

1 set, Flow switch for oil for each bearing

1 No., Water leakage detector with contacts.

Space Heaters for Motor & Exciter

Common base frame for motor & exciter Assembly

Jig for mounting for Stator & Rotor

Terminal Boxes shall be provided with double compression cable glands and tinned type
copper cable lugs. Gland plates shall be removable type. For single core cables non-
magnetic gland plates shall be provided

SIGN & DATE

23.

a)

Spares

Item wise prices for spares

Exciter rotor complete with diodes 1 nos

b)

©)
d)
e)
f)

2
h)

Bearing shell for Exciter & Main motor 4 sets
to be given)
Parts of water cooled Heat exchanger 2 sets

Pressure switches 4 nos

Flow switch 4 nos

Dial indicators 4 nos

Adequate Commissioning spares shall be provided.

Additional spares required shall be quoted along with the offer as optional. Vendor shall
ensure availability of spare parts and maintenance support services for the offered
equipment for at least 15 years from date of supply.
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- 24. | Tests:
% g The machine shall be subjected to all Type Tests and Routine Tests at manufacturers works as
2 e per prevailing IEC standards. In addition, following tests shall also be carried out.
3 ”é a) Short Circuit Losses vs Stator Current Characteristic

- b) Open Circuit losses vs Stator terminal voltage losses
B E c) Temperature rise test shall be carried out corresponding to atleast 10% higher power out
T E put to take care of specified temperature limits with Inverter operation.
E £ d) Over speed test of motor/ exciter shall be carried out at 4320RPM (120% of 3600RPM)

® 25. | General Requirements

The total harmonic distortion (THD) of the voltage and current at the inverter output shall

be as per IEC61800-4 and it shall be considered in the design of the motor

Erection Supervision & commissioning charges shall be quoted separately.

Test procedures and quality plans shall be submitted by supplier alongwith the offer.

Manufacturing Drawings shall be submitted for approvals.

= Relevant OGA drawings with mounting details -5 sets

= Complete Schematic drawings with descriptions -5 sets

= External connection/cable schedule' -5 sets

= Test records and test reports -5 sets

= O & M manuals -5 sets

= Any other relevant documents/drawings for complete operation and maintenance -5
sets

The vendor must be a regular manufacturer and supplier of Motors of such capacity and

voltage for VFD application. The vendor must have engineered, designed, manufactured,

tested and supplied at least two motors for similar applications and of rating equal or

higher as being offered for the job, to any industry. Reference list to be furnished . These

quoted references and the offered equipment shall be manufactured and tested at the same

works as of the referenced equipment. At least one of the two systems must have

completed 8000 hours of successful operation as on the date of bidding.

The performance test Drive Motor with VSD shall be done by the vendor at site. Test

procedure for the same shall be submitted with the offer.

The offered equipment shall be brand new with a proven field track record. No prototype

equipment shall be offered.

Following shall also be furnished with the offer.

= Deviations to the specification to be furnished in the same sequence of this technical
specification.

= Technical specifications and data sheets of the items mentioned in the specifications.

= Layout /disposition drawings not mentioned in this specifications which are required
for the system for operation. Additional items (if required) for satisfactory functioning
of the equipment. .

= Technical literature, brochures, application notes etc.

= References of installations where equipment of similar rating has been supplied.

= Addresses of the service agents in India who can provide after sales service for the
equipment.
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S 1) Inspection and tests witness : The inspection and performance testing shall be offered
% g witnessing at the manufacturers works.
2 e j) Erection : Supervision by supplier during erection.
3 ”é k) Commissioning : By your Commissioning Engineers.

_ 1) Training :
B E = Training for 2 Engineers for operation and maintenance for one Week at manufacturers
T E works at free of charge.
E £ = Training to our Engineers by your Engineers at site after commissioning of the

5 equipment.

Test Certificate

Four copies of test certificate shall be furnished by the supplier
Acceptance Criteria

Acceptance shall be based on the test certificate submitted by the supplier.
Marking and Packing:

Surge suppressor should be packed carefully in suitable packing box ensuring safe
transportation. The following details shall be marked on the packing box.

a) Manufacturer’s name and trademark
b) BHEL order no.

c¢) BHEL standard no.

d) Type of Surge Suppressor

GUARANTEE CERTIFICATE :

A guarantee certificate for 24 months trouble free performance from the date of shipment or 12
months from the date of commissioning, whichever is earlier, shall be supplied

REJECTION :

Bharat Heavy Electricals Ltd. reserves all rights to reject the supplies not conforming to the
requirements of this purchase specifications.

Supplier must replace the equipment / components free of cost if it does not conform to this
specification during a period of 6 months of usage but not more than 12 months from the day it
was received at BHEL, Hardwar.
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