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S a l i e n t  P o l e  G e n e r at o r
Provides typical generator performance characteristics for experiments in 
generation, synchronising and paralleling, and load sharing

E l e c t r i c a l  P o w e r  S y s t e m s

K e y  F e at u r e s
•	 Includes prime mover and generator to simulate power 

generation

•	 Includes transmission line, supplies, circuit protection, internal 
load banks, instruments and controls

•	 Synchroscope and synchronising lamps for extended tests

•	 Built-in industrial-standard digital protection relay gives wide 
range of functions – module also includes extra socket for 
additional relay to give even more experiments

•	 Manual or automatic generator excitation

K e y  S p e c i f i c at i o n s
•	 Prime mover and generator
•	 Two synchronising methods
•	 Resistive, inductive and capacitive loads
•	 Transmission Line
•	 Generator Protection Relay

L e a r n i n g  O u t c o m e s
•	 Generator voltage and frequency 

control

•	 Voltage, speed and field current 
characteristics

•	 Generator open and short circuit tests

•	 Load tests

•	 Normal and sudden short-circuit tests

•	 Zero power factor test

•	 Synchronising and parallelling

•	 Control of real and reactive power

•	 Protection relays
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S a l i e n t  P o l e  G e n e r at o r

D e s c r i p t i o n
The Salient Pole Generator explores the principles and 
characteristics of salient pole generators. It contains 
everything needed for salient pole generator experiments 
including resistive, capacitive and inductive load banks. 
The open and flexible design is ideal for lecturers to create 
their own experiments, as well as student project work.

To allow realistic investigations, the characteristics of 
the prime mover and generator are similar to industrial 
turbine and generator sets.

The prime mover and generator set is two coupled 
machines mounted on a common bedplate in the base of 
the console. Manual or automatic voltage regulation (AVR) 
excitation controls the output voltage of the generator. 
When the generator is in overrun mode, resistors dissipate 
the reverse power. A vector drive controls the speed of the 
prime mover and allows investigations into load flow in 
positive and negative directions. An integral shaft encoder 
allows load angle analysis.

The user may synchronise the generator output to the grid 
supply using a synchroscope. They may also use the set of 
three coloured lamps.

The control and protection circuits work when the 
generator is unsynchronised and synchronised to 
the mains electrical supply. When the generator is 
synchronised, the user can operate a variable quadrature 
droop for reactive power regulation.

For protection tests, the protection relay connects to the 
test circuits through current transformers (CTs) and a 
voltage transformer (VT).

The user connects and sets the protection relay to detect 
line and earth currents, voltage and frequency faults. 
The relay also monitors and measures fault events 
and disturbances for fault analysis. The user sets the 
relay from its local control panel, or by a cable link to a 
suitable computer (computer not included) and software 
(included). When the user applies a circuit fault, the relay 
opens circuit-breakers in the test circuits. The circuit-
breakers also include hand-operated switches and lamps. 
The lamps show whether the circuit-breakers are open or 
closed.

Transducers with BNC connections allow voltage and 
current waveform measurement, display and analysis 
using an external oscilloscope (not supplied).

For more experiments in protection, the unit has an extra 
socket to connect an additional protection relay (available 
separately).

Supplied with the equipment is a set of shrouded leads for 
the user to connect the test circuits together.

The unit includes an emergency switch, a mains supply 
isolator and protection fuses.

S ta n d a r d  F e at u r e s
•	 Supplied with comprehensive user guide

•	 Five-year warranty

•	 Manufactured in accordance with the latest European 
Union directives

•	 ISO9001 certified manufacturer

S y n c h r o s c o p e

G e n e r at o r

P r o t e c t i o n  r e l ay

V o lta g e  T r a n s f o r m e r

L o a d s

S y n c h r o n i s i n g  L a m p s
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S a l i e n t  P o l e  G e n e r at o r

G e n e r at o r  a n d  C o n t r o l s  ( s c h e m at i c )
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S a l i e n t  P o l e  G e n e r at o r

R e c o m m e n d e d  A n c i l l a r i e s
•	 PSLHB and at least one of PSLSC or PSLMC or PSLLC

•	 Oscilloscope (OS2)

•	 Power Factor Load Bank (PSA40)

A mobile load bank to provide balanced and unbalanced 
three-phase loads and single-phase loads with variable 
leading or lagging power factors.

A d d i t i o n a l  r e l ay s :
•	 Overcurrent and Earth Fault Relay (PSA10)

•	 Differential Protection Relay (PSA15)

•	 Directional/Non-directional Overcurrent Relay (PSA20)

•	 Feeder Management Relay (PSA25)

A selection of relays presented in an educational format 
for extra experiments in protection.

P o w e r  Fa c t o r  L o a d  B a n k  ( P S A 4 0 )

D i f f e r e n t i a l  P r o t e c t i o n  R e l ay  ( P S A1 5 )

D i r e c t i o n a l / N o n - d i r e c t i o n a l  O v e r c u r r e n t  R e l ay  ( P S A 2 0 )

F e e d e r  M a n a g e m e n t  R e l ay  ( P S A 2 5 )

O v e r c u r r e n t  a n d  E a r t h  Fa u lt  R e l ay  ( P S A1 0 )
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S a l i e n t  P o l e  G e n e r at o r

T y p i c a l  W o r k  A s s i g n m e n t s
G e n e r at o r  V o lta g e / S p e e d  C h a r a c t e r i s t i c
This experiment shows the linear relationship between generator output voltage and its speed, from approximately  
1500 rev.min–1 to 2000 rev.min–1.

G e n e r at o r  P o w e r  a n d  R e a c t i v e  P o w e r
This experiment investigates how the excitation affects the real power and reactive power from a synchronised generator, and 
shows how to produce the ‘vee curves’.
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S a l i e n t  P o l e  G e n e r at o r

D e ta i l e d  S p e c i f i c at i o n s
TecQuipment is committed to a programme of continuous 
improvement; hence we reserve the right to alter the 
design and product specification without prior notice.

N e t t  d i m e n s i o n s  a n d  w e i g h t:
1850 mm long x 1870 mm high x 960 mm and 750 kg

Pa c k e d  v o l u m e  a n d  w e i g h t:
5.0 m3 and 1050 kg

G e n e r at o r :
6.5 kVA maximum (operated at a nominal 2 kVA), 0.8 pf, 
four-pole, three-phase salient pole a.c. generator. 50 Hz, 
1500 rev.min–1 and 60 Hz, 1800 rev.min–1. Automatic 
voltage regulator (AVR) or manually excited.

P r i m e  m o v e r :
7.5 kW, four-pole, three-phase induction motor. Includes a 
shaft encoder and cooling fan. Driven by a four-quadrant 
a.c. vector drive.

I n s t r u m e n t s :
•	 Prime mover power and speed

•	 Multi-function meter for a.c. measurements (voltage, 
current, power factor, power, VAr and VA)

•	 Load angle meter

•	 Generator excitation voltage and current

•	 Synchroscope and three lamps

•	 Incoming running voltage and frequency

P r o t e c t i o n  R e l ay:
Generator Protection Relay with under and over frequency 
protection, and overcurrent and overvoltage protection.

E s s e n t i a l  S e r v i c e s
E l e c t r i c a l  s u p p ly:
Three-phase 5 kVA, 50 Hz or 60 Hz (specify on order)

50 Hz needs 380 - 440 VAC

60 Hz needs 200 - 240 VAC

F l o o r  s pa c e  n e e d e d :
Approximately 3 m x 2 m of solid, level floor

O p e r at i n g  C o n d i t i o n s
O p e r at i n g  e n v i r o n m e n t:
Laboratory environment

S t o r a g e  t e m p e r at u r e  r a n g e :
–25°C to +55°C (when packed for transport)

O p e r at i n g  t e m p e r at u r e  r a n g e :
+5°C to +40°C

O p e r at i n g  r e l at i v e  h u m i d i t y  r a n g e :
80% at temperatures < 31°C decreasing linearly to 50% at 
40°C

S o u n d  L e v e l s
Less than 70 db(A)


