CMR

INSTITUTE OF USN
TECHNOLOGY
Internal Assesment Test -V
Sub: Testing And Commissioning of Power System Apparatus Code: | 17EE752
Date: | 8/2/2021 Duration: {90 mins | Max Marks: |50 Sem: |7 B Branch:| EEE
Answer all FIVE FULL Questions
OBE
Marks =5 T rRBT
1 a) State and explain the various types of enclosures for rotating Machines.? [5]
b) Explain the cooling operation adopted in rotating machines? [5] CO3| L1
2) [State and explain various performance test and commissioning test in 3 phase (o] | coa| L2
induction machine?
3) Explain the procedure of low slip test and method of calculation of Xq and Xd
for alternators. [10] | CO3| L2
4)  |Describe the techniques used in drying of induction motors. Explain with
diagrams. | Y i [10] | CO4| L2
CMR
INSTITUTE OF USN
TECHNOLOGY
Internal Assesment Test —I1
Sub: Testing And Commissioning of Power System Apparatus Code: |17EE752
Date: | 17/12/2021 Duration: {90 mins | Max Marks: |50 Sem: |7 B Branch: | EEE
Answer all FIVE FULL Questions
OBE
Marks =5 T ReT
1 a) State and explain the various types of enclosures for rotating Machines.? [5]
b) Explain the cooling operation adopted in rotating machines? - CO3| L1
5
2) [State and explain various performance test and commissioning test in 3 phase
induction machine? [10] | CO4} L2
3) Explain the procedure of low slip test and method of calculation of Xq and Xd
for alternators. [10] | CO3| L2
4)  |Describe the techniques used in drying of induction motors. Explain with
diagrams. g ying P [10] | co4| L2




5) a) Explain the sudden 3-¢ S.C. test on a 3-¢ generator. How to calculate Xd’ and 6]
Xd” and Xd from the sudden3-¢ S.C. test. co3zl L2
b) What are the causes of vibrations in rotating machines? How are they
reduced? [4]
a) Mention the specification of alternator. [5]
6) b) List and explain the steps required for installing an alternator. [5] Co3) L2
5) a) Explain the sudden 3-¢ S.C. test on a 3-¢ generator. How to calculate Xd’ and [6]
Xd” and Xd from the sudden3-¢ S.C. test co3l L2
b) What are the causes of vibrations in rotating machines? How are they
reduced? [4]
a) Mention the specification of alternator. [5]
6) b) List and explain the steps required for installing an alternator. [5] co3| L2
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Drying of winding
*The insulation of rotating machines  will
absorbs moisture from the atmosphere
*The moisture reduces the insulation resistance

*Drying out of inductionmotorby applying the
heat to the windings.
°ln the first phase the insulation resistance starts

decreasing due to distribution of moisture in entire
insulation.

*In the second phase is a steady temperature phase over
certain time and insulation resistance remains almost
constant.

°In the third phase the insulation resistance increases
there by indicating the moisture is removed.



Drying of Induction Motor by drying chamber &
resistance method

*The ratings of heaters used fordryingis given by

the equation,

P=0.025 (Tz— Tl) kw /Vol
where,

P = kW rating of heater
T.= Ambient temperature

T =Temperature of hot air

Vol = Volume-of air inlet m?/min



Drying out by Circulating Short Circuit Current

*This is convenient method for drying out slip ring induction motor

*By short circuiting therotor, large currentpasses through
the windings, due to this current heat will be produced in the
winding

*The current through the stator winding not to exceed 50% of the
rated current.

O [ [ m STATOR
¥ N
D —
®
S

REDUCED
VOLTAGE

Drying by windage losses

»This method is applicable to high frequency
motors having high speed.

*The inlet and outlet air ports are blocked.

*The windings gets dried by windage losses dissipated in
the form of heat.



Drying of Induction Motor by drying chamber &
resistance method

2 MACHINE TOBE D
*The temperature is i

' < DRYING CHAMBER
gradually raised not IL =
it -—'-—.\——u-—j_pHASE

faster than 10°C per ||~ ' ‘j oL BUIPERY

hour. Pl Ll 71 1 dpHase

eIt is required to TN [qupm

preferably maintain 7 - e = W

steady temperature HEATER i

throughout the Orying out of induction motor by drying chamber
and resistor heater

heating.
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6A.

Specification Of Synchronous Machines

» Rated Voltage : 3.3 KV, 6.6 KV, 11 KV

« Power Rating : 10 MW, 20 MW, 50 MW, 100 MW, 500 MW
+ Excitation Voltage : 100 V — 1000V dc

 Excitation Current : 5-20A

» Speed : Speed in rpm is mentioned (say 3000 rpm)

» Cooling System : Forced air, Hydrogen cooled, Water cooled.
« Type of rotor : Salient pole or smooth cylindrical

» Short circuit ratio

» Class of Insulation

» Temperature limits

 Connections

» Frequency



6B.

INSTALLATION

1. Physical Inspection:

Check for damage/missing of parts.
Machines to be stored in safe place.

2 FOllndation Various Types of Machine Foundations

| mAC

| caws | ' 1

1 Biock (Concrate)

2. Frame { Concrete or Sieel)
Type

Typo

3. Installation of machine

Foundation Details

All civil construction and foundation — fully completed before installation
Basic dimension need to be provided by the manufacturer.

Machine room — enough space for installation and dismounting

Room should be clean, dry and warm

Based on type of mounting :horizontal/vertical

Generally alternators are mounted vertically covering two floors basement and
ground.

Provided with holes to receive fix bolts securing the bed plates.
Holes and anchor bolts should be fixed in the concrete

Strong construction to take the static and dynamic loads so as to prevent
displacement and vibration of a running machine

Should be separated from other columns and supporting structures of the building.



Steps in installation of a large rotating machine

» Installation of bed plate and the leveling of bed plate

Installation of the bearing pedestals and leveling of the bearing pedestals
Checks on stator and rotor e

Assembly of the rotor onto the shaft
Installation of the stator
Installing the rotor in the stator

» Checking of the air gap between

Stator and rotor
 Preparation of shaft couplings

Mounting of shaft couplings on shaft

Preparation of shafts and alignment of shafts.

Installation of cooling systems

Drying out

Testing
« Commissioning



