
FEATURES: 
• Reliable solid state design. 

• Withstands system voltage transients. 

• Easily calibrated. 

• Compatible with all motor driven controls. 

• Includes provisions for remote indication. 

• Maintains performance level for life. 

• Sheet-metal enclosure with hinged cover. 

• No electrolytic capacitors. 

• Mechanically rugged. 

• Available from stock. 

• CSA approved. 

DEVICE NUMBER: 25 

APPLICATION: 
One of the most critical operations in any power system is the 
paralleling of machines. The Basler Auto-Synchronizing Relay 
removes this function from the hands of the operator and/or 
semi-automatic permissive relaying system, and precisely 
places a machine on the line with no disturbance. The Model 
PRS210 Auto-Synchronizing Relay combines voltage and fre­
quency matching with phase sensing and sequencing circuits 
to provide breaker closure at approximately zero phase angle 
with the aid of an anticipation function to offset the pre­
selected breaker closure time. The unit also contains a pulsing 

circuit to "force" phase correction when frequencies are 
matched but an improper phase relation exists. Model PRS220 
Auto-Synchronizing Relay is available for those paralleling 
applications where voltage matching is not required. 

These Basler Auto-Synchronizing Relays are designed to with­

stand the normal voltage surges that occur on power systems. 
Components have been derated to provide outstanding I ife 

characteristics as shown by laboratory tests on a prototype 

circuit in which over 60,000 actual synchronizations have 

been made correctly. 

§®Basler Electric UKB-2 
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SYNCHRONIZER PARTICULARS: 
• INPUT POWER: Incoming (machine) Running (bus) 

Same as Incoming 

Same as Incoming 

3 

Voltage . 

Frequency 

Phase 

120 or 208 VAC (specify) 

50/60 Hertz (nominal) 

3 

20 VA 3 VA Burden (operating, per phase) 

Burden Power Factor . . . 0.9 Minimum 0.9 Minimum 

• VOLTAGE ACCEPTANCE BANDWIDTH: Adjustable, 

::±::0.5% to ::±::4.5% bus voltage. 

e BREAKER CLOSURE TIME COMPENSATION: Adjustable, 

0.1 to 0.5 seconds. 

• PHASE ANGLE INITIATION: Adjustable, 5 to 40 '. 

• SLIP FREQUENCY ACCEPTANCE: See Figure 1. 

• FREQUENCY CORRECTION "ON" TIME: See Figure 2. 

e VOLTAGE CORRECTION "ON" TIME (Model PRS21 0 
only): Continuous. 

• FREQUENCY CORRECTION PICKUP POINT: ::±::6 Hz from 

bus frequency. 

• VOLTAGE CORRECTION PICKUP POINT (Model PRS210 
only): ::±::35% from bus voltage. 

SAMPLE SPECIFICATION: 
When paralleling, a fully automatic synchronizing relay 

(Device Number 25) shall be used to keep line disturbance 
to an absolute minimum. The relay shall be solid-state ex­

cept for the output relays, and shall contain neither vacuum 

tubes nor electrolytic capacitors. The Auto-Synchronizing 

Relay shall adjust the frequency and voltage of the incom­

ing unit to match the bus. The output relays shall be com­

patible with the motor-operated controls (Basler Electric 
Model MOC2-Series, or equal) used to adjust frequency and 

voltage in this matching process. The Auto-Synchronizing 
Relay shall sense three-phase voltage and frequency of both 

the incoming machine and the bus. 

There shall be an anticipation type circuit such that at 
actual breaker contact closure the phase angle between 
the bus and incoming generator voltages shall be nearly 
zero. When frequencies are matched and an out-of-phase 

HOW TO ORDER: 

e OPERATING TEMPERATURE RANGE: -40"F (-40°C) 

to +158cF (+70"C). 

e TEMPERATURE DRIFT: 
Phase & Frequency: Negligible. 

Voltage Acceptance: Less than 1% for 50°C change. 

• MOUNTING: Designed for either horizontal or vertical 

mounting with hinged cover for easy access. 

• VIBRATION: Withstands up to 5 G's at 70Hz in any plane. 

• SHOCK: Withstands 15 G's in any plane. 

• CONTACT RATING: Breaker Closure Relay- Make 30 

Amps, Break 2 Amps at 250 VDC; 
Matching Motor Relay(s)- Make and Break lOA at 125 

VAC, 0.75A at 110 VDC, 5.0A at 48 VDC. 

• FINISH: Dark brown, lusterless, textured, baked enamel. 

e MAXIMUM WEIGHT: Net 32 pounds; Shipping 36 pounds. 

condition exists for more than twenty seconds, a "bump" 
circuit shall move the frequency to zero phase angle 
position. 

The Auto-Synchronizing Relay shall have adjustments for 
voltage acceptance, phase angle and breaker closure time 
accessible when the cover is open. Auxiliary relay contacts 

shall be included for remote indicator displays. The circuit 
boards associated with the device shall be the plug-in type, 

easily replaceable and factory calibrated, except for final 
adjustment, to satisfy the system. 

The Auto-Synchronizing Relay shall be Basler Electric Com­
pany Model PRS210 (PRS220) or equal. 

(NOTE: When the Model PRS220 is specified, delete a II refer­
ences to voltage matching.) 

The Model number and input voltage (specify 120 or 208 VAC) define the equipment: 

Model No. Description 

PRS210 Auto-Synchronizing Relay, with frequency and voltage matching. 

PRS220 Auto-Synchronizing Relay, with frequency matching. 

ACCESSORY DEVICES: 
• BREAKER CLOSING TIME EQUALIZER (Model PRS211): 

This auxiliary time delay device is required only when 

breakers having different closure times are controlled by 

the same Auto-Synchronizer. See Bulletin UKA-1. 

• MOTOR OPERATED CONTROLS (Model MOC2 Series): 

Motor operated potentiometers (see Bulletin SRA-1) and 

autotransformers (see Bulletin SRB-1) for controlling 

governors and voltage regulators. 

• SYNCHRONIZER CONTROL SWITCH: Several types avail­

able, consult factory. www . 
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CLASS 300 EQUIPMENT 

BE3-25A 

AUTO-SYNCHRONiZER 

(Single Phast!) 

DEVICE NUMBER: 25A 

APPLICATION: 
In applications requiring parallel operation of multiple generators or a single 

generator to an energized station bus, the BE3-25A automatically synchronizes 

the oncoming generator to the bus. The automatic synchronizer monitors the 

voltage on each side of the generator circuit breaker and determines when the 

proper phase relationship exists between the generator voltage and bus voltage. 

If the phase angle, frequency, and voltage magnitude of the oncoming generator, 

with respect to the station bus, are not within the tolerances allowed for proper 

synchronizing, the automatic synchronizer provides frequency and voltage 

correction signals through summing point signals or raise/lower output contacts 

prior to circuit breaker closure. 

Many emergency generator systems require the first generator to automatically 

close onto a de-energized bus prior to synchronizing additional generators. The 

BE3-25A includes an optional dead-bus feature for this application. 

FEATURES: 
• Generator frequency, phase angle, and voltage matching through either 

bipolar corrective signals or raise/lower corrective output contacts. 

• Frequency matching capture range is ±3 Hertz of the bus frequency. 

• Dead-bus closing option. 

• Qualified to the requirements IEEE C37.90a-1974 Surge Withstand 
Capability and IEC 255-5, 6, and 20. 

• CSA approved, UL recognized. 

• Automatic or remote reset of corrective signals. 

• Bipolar correction signal provides direct control of Basler Electric voltage 
regulator. 

• Built-in operational test. 

• Mechanically rugged and compact, high reliability. 

• 18 month warranty. 

• Available from stock. 

§l Basler Electric 
P. 0. BOX 269 HIGHLAND, ILLINOIS 62249, U.S.A. PHONE 618-654-2341 FAX 618-654-2351 
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DESCRIPTION: 

The basic BE3-25A monitors the oncoming generator and 

bus voltages and permits synchronizing the generator to an 

energized station bus or another generator when the fol­

lowing predetermined conditions are satisfied: 

A) The slip frequency is ± 0.1 hertz or less. 

B) The phase angle differential is equal to or less than the 

selected setting ranging from ± 5° to ± 20° adjustable 

in five degree increments. 

C) The generator and bus voltage differential is less than 

the selected voltage difference setting continuously 

adjustable ranging from ± 5% to ± 15% of the bus 

voltage. 

When a jumper is connected across the 0.75 second time 

delay terminals of the unit, the automatic synchronizer will 

synchronize the generator when the generator voltage is 

within the selected voltage difference setting and the mea­

sured phase angle and slip frequency are less than the 

following: 

Phase Max. Slip 

Angle Setting Frequency 

± 50 ± .037 Hz 

± wo ± .074 Hz 

± 15° ± .1 Hz 

± 20° ± .1 Hz 

When the phase angle, frequency, and voltage are within 

predetermined limits, the automatic synchronizer energizes 

the isolated synchronizing output relay initiating generator 

circuit breaker closure, illuminates the sync LED and immedi­

ately resets the frequency and phase angle correction signals. 

The correction signal can be reset when desired by installing 

a normally open contact between the reset terminals of the 

synchronizer. Closure of this contact, together with the 

energization of the synchronizing output relay for breaker 

closure, will reset the correction output signals. 

2 

FREQUENCY MATCHING: Four frequency matching op­

tions are available. The synchronizer will provide correc­

tion signals when the phase angle and/or slip frequency 

exceed the settings. These signals cause the governor 

to increase or decrease the prime mover's speed. 

Four frequency options are available: 

TYPE A: Provides a low voltage signal to AMBAC Inter­

national governors, type CU673C. 

TYPE 8: Provides a proportional bipolar signal to Barber 

Colman governors, types DYN1, ILS. 

TYPE C: Provides contact outputs for motor operated con­

trol operation. 

TYPE W: Provides a proportional bipolar signal to Wood­

ward governors, types 1712-1724, 2301, 2301A. 

The correction signals are proportional to the magnitude of 

the slip frequency and phase angle, and continue until the 

conditions for breaker closure are satisfied. Frequency cor­

rection signals are at maximum until the generator frequency 

is within ±3 hertz of the station bus frequency. This then 

becomes proportional. 

VOLTAGE MATCHING: If optional voltage matching is speci­

fied, the synchronizer provides correction signals to the 

generator regulator when the difference between the gen­

erator and bus voltages exceeds the predetermined front 

panel setting. 

Two types of voltage correction signals are optionally 

available: 

OPTION 1: Bipolar correction signal (proportional to the 

magnitude of monitored voltage difference) for use with 

summing point input Basler voltage regulator; Types SSR, 

SR, KR, and XR; and exciter regulators, Types SSE and 

SER-CB. 

OPTION 2: Raise/lower output contacts provide control 

signals for a motor operated control. 

The value of allowable difference for breaker closure is 

selectable in 1% increments over the range of ±1% to 

±5% by adjusting a printed circuit board mounted switch 

accessible from the front panel. The corrective signals are 

continuous until conditions for breaker closure are satisfied. 

DEAD BUS: Selection of the dead bus feature enables the 

BE3-25A to close the circuit breaker connecting the oncom­

ing generator to a de-energized bus. The dead bus voltage is 

continuously adjustable from 10 to 50 Vac (at 120V tap) by 

a printed circuit board mounted potentiometer accessible 

from the front panel. The dead bus option is inhibited from 

operation by removal of the jumper connected across the 

dead bus terminals. 
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SPECIFICATIONS: 

Electrical: 

POWER SUPPLY: Designed to receive its input through a 

jumper connection from either the generator voltage input 

terminals or bus voltage input terminals. A front panel light 

emitting diode (LED) illuminates to indicate the power supply 

is providing normal operation voltages to the synchronizer. 

A decrease of the input voltage to the power supply below 

80 Vac causes the synchronizer to remove all correction 

signals to the controlled electronic governor and voltage 

regulator. 

POWER SUPPLY 

Maximum 

Operating Frequency Burden 

Range 

80 - 140 Vac 50 Hz 7 VA 

180 - 264 

87 - 153 Vac 60 Hz 7 VA 

186 - 304 

SENSING INPU T: T he generator and bus voltage input 

sensing circuits impose a maximum of 2 VA burden on the 

potential transformers at nominal voltage. The generator and 

bus inputs are rated for 150% of nominal input for a time 

period of two seconds. Table 1 defines the sensing input 

range for the monitored generator and bus voltages. 

Sensing Input Range 

120 Vac 240 Vac Burden 

80-153 Vac 180-304 Vac 2VA 

TABLE 1 

RATED FREQUENCY: 50/60 Hz 

BREAKER CLOSURE: Contact rated for 4 amps at 120 Vac 

or 28 Vdc (resistive); 4 amps at 220 Vac (resistive). 

FREQUENCY/PHASE ANGLE MATCHING 

CORRECTION SIGNALS: 

Raise/Lower Contact: Continuous contact closure signal. 

Contacts rated: 2 amps at 240 Vac (resistive), or 28 Vdc 

2 amps (resistive), 1/3 HP at 120 Vac. 

Summing Point: ±4 Vdc (maximum) bipolar signal compatible 

with Barber Colman electronic summing point governors. 

American Bosch electronic governors + 5 ±4 Vdc. Woodward 

electronic governors ±6 Vdc (maximum) bipolar. All outputs 

are isolated. 

VOLTAGE MATCHING: 

Raise/Lower Contact: Continuous contact closure signal. 

Contacts rated: 2 amps at 240 Vac (resistive) or 28 Vdc 

2 amps (resistive) 1/3 HP at 120 Vac. 

Summing Point: Bipolar signal compatible with Basler Electric 

voltage regulator, types SR, SSR, KR, and XR; and exciter 

regulators types SSE and SER·CB. 

BREAKER CLOSING ANGLE: ± 5° to ± 20° range adjust­

able in 5° increments. 

VOLTAGE ACCEPTANCE: 

Basic Synchronizer: ± 5% to ± 15% of the bus voltage front 

panel accessible continuous adjustment. 

Optional Voltage Matching Dif ferential: 1 - 5% adjustable in 

1% increments. Front panel accessible switch. 

DEAD BUS: 

Dead bus voltage level is continuously adjustable over the 

range of 10 to 50 Vac ±5% (at the 120 Vac tap) by a 

front panel accessible potentiometer. 

Physical: 

OPERATING TEMPERATURE: -40°C (-40° F) to 70°C 

(158° F). 

STORAGE TEMPERATURE: -65°C ( -85°F) to 85°C 

(185° F). 

SHOCK: Withstand 15G's in each of three mutually perpen­

dicular axis. 

FINISH: Dark gray, textured, baked enamel. 

WEIGHT: 4 lbs. (1.82kg). 

VIBRATION: Tested and withstands the following: 

Frequency Level 

5-18 Hz 0.06 inch double 

amplitude 

18-30 Hz 1 G  

30-48 Hz 0.02 inch double 

amplitude 

48-70 Hz 2.5 G's 
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INTERCONNECTION: 
Output Breaker (Sync) Connection 

sc 

BE3-25A 
SYNC OUTPUT 

SNO 

SNC 

BREAKER 

c 
NO 

NC 

FIGURE 1 - SYNC OUTPUT CONNECTION 

Summing Point Governor 

c 

BE3-25A 
FREQUENCY 

MATCHING 
OPTION 

"A" 

AMBAC 
INTERNATIONAL 

CU673C 

CU673C 
I I I 

R 

SHIELD 

CHASSIS GROUND 

NOTE: 
A NORMALLY CLOSED CONTACT IS NEEDED BETWEEN THE 
SYNCHRONIZER AND PIN "R" WHICH OPENS AFTER SYNC OR 
WHEN POWER IS REMOVED FROM THE BE 3-25A. 

c 
ILS 

H 

WP 

F 

FIGURE 2 -AMBAC INTERNATIONAL 

CU673C INTERCONNECTION 

BE3-25A 
FREQUENCY 

MATCHING 
OPTION 

·a· 

r, (TWISTED PAIR) 

BARBER 
COLEMAN 

ILS 

15 

18 

13 

FIGURE 4 -BARBER-COLEMAN ILS INTERCONNECTION 

4 

c 

c 

BE3-25A 
FREQUENCY 
MATCHING 

OPTION 
·a· 

ILS 

H 

WP 

F 

BARBER 
COLEMAN 

DYN1 

NOTE: & SEE GOVERNOR MANUAL FOR 
VALUE OF RESISTORS. 

FIGURE 3 -BARBER-COLEMAN 

BE3-25A 
FREQUENCY 

MATCHING 
OPTION 

·w· 

DYN1 INTERCONNECTION 

(TWISTED PAIR) "'\ 23 

1712/1724 

D 

H 

F 

c 

2301 

I 
I 
I 
I 

\.) 24 SYNC IN 

2301A I SHIELD 

CHASSIS GROUND 

FIGURE 5 -WOODWARD 2301 INTERCONNECTION 
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INTERCONNECTION: 
Summing Point Governor (continued) 

c 

171211724 

2301 

2301A 

BE3-25A 
FREQUENCY 
MATCHING 

OPTION 
·w· 

WOODWARD 
1712-1724 

,, (TWISTED PAIR) 
AUX. 12 -} 

INPUT 
11 + 

c 

171211724 

2301 

2301A 

BE3-25A 
FREQUEN CY 

MATCHING 
OPTION 

"W", "N" 

r' (TWISTED PAIR) 

WOODWARD 
2301A 

26 l 
25 � 
27 

SYNC 
INPUT 

CHASSIS GROUND 

NOTE: WHEN THE POSSIBILITY EXISTS THAT THE SHIELD IS CONNECTED TO CHASSIS 

OR EARTH GROUND, DO NOT CONNECT THE SHIELD TO TERMINAL 27. GROUND 
THE SHELD TO THE CHASSIS AT ONE I'OINT ONLY. 

FIGURE 6- WOODWARD 1712-17241NTERCONNECTION FIGURE 7 - WOODWARD 23 01 A INTERCONNECTION 

Raise/Lower Contacts - Voltage Regulator/Governor 

VOLTAGE 
OR MATCHING OPTION 

"2" ** 

NOTES: 
*TERMINALS DESIGNATED WITH 

PREFIX RF OR LF. 

**TERMINALS DESIGNATED WITH 
PREFIX RV OR LV. 

TO VOLTAGE 
REGULATOR 

OR 
GOVERNOR 

� 

_ _ _  A�X_!L�'!Y _LI� I_! �"!__T_C�E_! _­

BASLER MOTOR OPERATED CONTROL '---'\/\,"---' 

FIGURE 8 - RAISE/LOWER CONTACT INTERCONNECTION 
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INTERCONNECTION: 
Voltage Regulator - Summing Point 

BE3-25A 
VOLTAGE 

MATCHING OPTION 

VOLTAGE { VRl 

REGULATOR 
VR2 

REGULA TOR { VR3 

POLARITY 
VR4 

. ,. 

(REMOVE 
JUMPER) 

BASLER 
XR2001, 2, 3 

E 314 

51 

FIGURE 9 - BASLER XR2001, XR2002, 

VOLTAGE [VR1 
REGULATOR 

VR2 

POLARITY 
[VR3 

REGULATOR 
VR4 

XR 20031NTERCONNECTION 

BASLER 
SCP 250 

VAR/PF 

co 

X 

FIGURE 11 - BASLER SSE, SER·CB INTERCONNECTION 

BE3-25A 
VOLTAGE 

MATCHING OPTION 

VOLTAGE { VRl 

REGULATOR 
VR2 

REGULATOR { VR3 

POLARITY 
VR4 

.,. 

(REMOVE 
JUMPER) 

VOLTAGE [VR1 
REGULATOR 

VR2 

REGULATOR [VR3 

POLARITY 
VR4 

VOLTAGE 
MATCHING 

OPTION 
., . 

BASLER 
SCP 250 

VAR/PF 
CONTROLLER 

FIGURE 10- BASLER KR, SRF, SRH, 

SRE INTERCONNECTION 

REGULATOR { VRl 

VOLTAGE 
VR2 

REGULATOR { VR3 

POLARITY 
VR4 

BASLER 
KR 

SRF 
SRH 
SRE 

FIGURE 12 - BASLER SRA INTERCONNECTION 

23 

24 

FIGURE 13 - BASLER SSR INTERCONNECTION 

6 

6 

7 

6 

7 
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INTERCONNECTION: 
Power and Sensing Connections - All Options 

POTENTIAL 
TRANSFORMER 

:Q 11--------....-+---+H 

.�QII '-----t--+---+H 
PONTENTIAL 

TRANSFORMER 

BUS 

B120 SENSE 

B240} 
VOLTS 

BC 50/60HZ 

GEN. 
G240} 
G120 SENSE 

VOLTS 

GC 50/60HZ 

POWER 
P120 VOLTS 

P240} 
50/60HZ 

PC 

POTENTIAL 
TRANSFORMER 

·011 '------+--.--....H 

. Q II '---���E ---+-----+---tf 
POTENTIAL 

TRANSFORMER 

BUS 

B120 SENSE 

B240} 
VOLTS 

BC 50/60HZ 

G240} GEN . 
SENSE 

G120 VOLTS 

GC 
50/60HZ 

POWER 
P120 VOLTS 

P240} 
50/60HZ 

PC 

FIGURE 14 - 120 VAC, POWER FROM BUS FIGURE 15 - 240 VAC, POWER FROM BUS 

BE3-25A 

.QII '------+H 

·'0 II '------+---+---+H 

B240} 
BUS 

B120 
SENSE 
VOLTS 

BC 
50/60HZ 

G247 
GEN. 

G120 
SENSE 
VOLTS 

GC 
50/60HZ 

POWER 

P241 
P120 VOLTS 

50/60HZ 
PC 

POTENTIAL 
TRANSFORMER 

:dii'------+H 

:0 11--------..----+---+H 
POTENTIAL 

TRANSFORMER 

BUS 
B240} 
B120 SENSE 

VOLTS 

BC 
50/60HZ 

G240} GEN. 
SENSE 

G120 VOLTS 
50/60HZ 

GC 

POWER 
P120 VOLTS 

P240} 
50/60HZ 

PC 

FIGURE 16- 120 VAC, POWER FROM GENERATOR FIGURE 17- 240 VAC, POWER FROM GENERATOR 

NOTE: THE POTENTIAL TRANSFORMER IS REQUIRED ONLY 
IF THE BUS/GENERATOR VOLTAGE IS OTHER THAN 
THAT REQUIRED BY THE BE3-25A FOR SENSING 
AND INPUT POWER (I.E.: 120 OR 240 VAC) 
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HOW TO ORDER: 

Designate the model number followed by the style number. 

MODEL 

BE3-25A 

BE3-25A -0 - 0J - � 

FREQUENCY MATCHING 
OPTION 

A )  AMBAC International 
Summing Point Electronic 
Governor 

B) Barber-Colman Summing 
Point Electronic Governor 

C) Raise/Lower Contact 
Output 

W) Woodward Summing Point 
Electronic Governor 

J�--
VOLATAGE MATCHING 

OPTION 

0) None 

1) Summing Point Output 

2) Raise/Lower Contact Output 

6 500 ��5.400) C16s.1oo1 
4.500 1.000 i• (114.300) 

2.88 � 73 .152) 
2.562 218 DIA. MTG. L f(85.075) -, J-5 

500 1 300) 
l a.ooo 

9. (241. 

(22 8.600) 

� 
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=:t= 
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F= =-
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0 
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0 0 
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,y-'!" 

83 
F'F 
I=� 
I=!= 
1=[-
1=1= 
I= � r--I= 5;= 
I=� 

F 
!== 
FF 
1=1= 
l=r 
1=1= 
1=1= 

© r 
�� 

_m_® 
$---

.537) .500 -(12.700) 

6-32 TERMINAL 
SCREW 

r-' 
I 

ON .375 8.500 
CENTERS (215.900 

TYP. 32 PLCS. 

NOTE: DIMENSIONS IN PARENTHESES ARE EXPRESSED IN MILLIMETERS. 

FIGURE 18 - OUTLINE DRAWING 

§®Basler Electric 

' 
DEA D  BUS 

OPTION 

N) None 

D) Dead Bus 

ROUTE 143, BOX 269, HIGHLAND, ILLINOIS U.S.A. 62249 P.A.E. Les Pins, 67319 Wasselonne Cedex FRANCE 
PHONE 618-654-2341 FAX 618-654-2351 PHONE (33-3-88) 87-1010 FAX (33-3-88) 87-0808 
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