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Syncrocloser® Check Relay
M-0388

–4000–

• Panel-mounted G.E. IJS and SLJ or Westinghouse CVE replacement

• Accurate, independent phase, time and voltage functions

• Transducer and status outputs are standard features

• Modular construction allows cards to be removed while unit is installed

• Optional unit with voltage checking and dead line and dead bus closure capabilities can be
installed at any time

• Does not require a separate power source

• Complete test and checkout from front panel

• 20 A output relay contacts open 0.9 A inductive at 125 V dc

• Temperature range of -40° to +80° C

SYNCROCLOSER® LINE



INPUTS

(M-0388)
Functional in either 50 or 60 Hz applications.
Line voltage, nominal 120 V ac, 150 V ac maximum continuous. Will withstand 200 V ac for 1 sec.
Bus voltage, nominal 120 V ac, 150 V ac maximum continuous. Will withstand 200 V ac for 1 sec.
Enable Sync-Check (by closing contact*).
Open circuit voltage = 10 to 15 V dc; closed circuit current = 0.02 to 0.04 mA dc.

NOTE: One input must be greater than 100 V ac to ensure the Output Relay will close.

(M-0389)
Enable Dead Bus Closing (by closing contact*).
Enable Dead Line Closing (by closing contact*).

* NOTE: Requires use of gold-plated contacts located close to the unit or a permanent
jumper on the back of the unit.

BURDEN
Whichever input voltage is high, 4 VA; other input, 1 VA.

CONTROLS

(M-0388)
PHASE LIMIT:  0 to ±45° or 0 to ±90° (switch selectable), dial accuracy ±5% of full scale.
TIME LIMIT to close after PHASE LIMIT OK: 0 to 1.5 sec. or 0 to 15 sec. (switch selectable), dial accuracy ±10% of full
scale.

(M-0389)
UPPER VOLTAGE LIMIT, either input: 110 to 140 V ac, dial accuracy ±5% of full scale.
LOWER VOLTAGE LIMIT, either input: 90 to 120 V ac, dial accuracy ±5% of full scale.
DEAD LINE/BUS LIMIT: 0 to 60 V ac, dial accuracy ±10% of full scale.

PROGRAMMABLE SETPOINTS
Switches are provided on the Phase Verifier printed circuit board to modify the range of the PHASE LIMIT and TIME
LIMIT controls. The PHASE range may be set in the X1 or X2 position. In the X2 position, the front panel PHASE LIMIT
control setpoint will be multiplied by 2, and the X2 LED on the M-0388 front panel will light to indicate a 0 to ±90° PHASE
LIMIT control range. The TIME range may be set in the X1 or X10 position. In the X10 position, the front panel TIME LIMIT
control setpoint will be multiplied by 10, and the X10 LED on the front panel will light indicating a 0 to 15 sec. TIME LIMIT
range.

LED INDICATORS

(M-0388)
PHASE LIMIT OK:  Phase angle is within limit setting.
PHASE X2:  PHASE setting is multiplied by 2.
TIME X10:  TIME setting is multiplied by 10.
OUTPUT CLOSED:  Output Relay Contacts have closed in the OPERATE mode.
TEST CLOSE: Conditions are correct to close the Output Relay Contacts in the TEST mode (although the Output Relay
Contacts are disabled).

(M-0389)
UPPER VOLTAGE LIMIT - L OK:  Line voltage is below the UPPER VOLTAGE LIMIT setting.
UPPER VOLTAGE LIMIT - B OK:  Bus voltage is below the UPPER VOLTAGE LIMIT setting.
DEAD LINE/BUS LIMIT - L HOT: Line voltage is above the DEAD LINE/BUS LIMIT setting.
DEAD LINE/BUS LIMIT - B HOT: Bus voltage is above the DEAD LINE/BUS LIMIT setting.
LOWER VOLTAGE LIMIT - L OK:  Line voltage is above the LOWER VOLTAGE LIMIT setting.
LOWER VOLTAGE LIMIT - B OK:  Bus voltage is above the LOWER VOLTAGE LIMIT setting.



BREAKER CLOSE RELAY
1) Two form A output contacts rated to make 10 A at up to 250 V dc; interrupt 0.9 A, 125 V dc or 0.4 A at up to 250

V dc inductive load. Open contacts will withstand 1500 V ac for 1 minute. Contacts to ground will withstand 1500
V ac for 1 minute. Contacts may be paralleled to make 20 A at up to 250 V dc.

2) One normally open output contact rated to make 10 A at up to 250 V dc; interrupt 0.9 A, 125 V dc or 0.4 A at up
to 250 V dc inductive load. Open contacts will withstand 1500 V ac for 1 minute. Contacts to ground will
withstand 1500 V ac for 1 minute. A normally closed light duty contact is provided that opens when either the
line or bus is above 80 V ac ±10 V. The contact closes when both the line and bus voltage drop below 50 V ac ±10
V. The light duty contact is rated at 3 A at up to 240 V ac.

RESPONSE TIME
The M-0388 will close the breaker with proper phase angle only after the time set by the TIME LIMIT control. After the
timer has timed out, the M-0389 will respond to correct voltage conditions in approximately 0.2 sec. In closing on dead
line or dead bus, the phase condition is ignored so that the unit will close upon a voltage below set threshold in
approximately 0.5 sec.

STATUS RELAY CONTACTS
These are light duty, form C contacts rated for 3 A at 120 V ac noninductive load. They are intended primarily for status
interrogation by supervisory and may be used to light local lights.

Phase Status:  Phase angle is within the limit setting.
Voltage Status:  Line and Bus voltages are within the limit settings.

ANALOG OUTPUT OPTIONS
SCADA compatible analog outputs are provided that can be connected for either voltage or current outputs, and may
be used as transducer outputs or for interrogation of the unit while in operation.

Phase (M-0388)
1) 0 to 10 V dc = 0 to 180°, accuracy ±1°.  Load: 5 K or greater.
2) 0 to 1.0 mA dc = 0 to 180°, accuracy ±3°. Load: 10 K or less.

Other voltage/current ranges can be set by external precision resistors.

Line/Bus Voltage (M-0389)
1) 0 to 7.5 V dc = 0 to 150 V rms, accuracy ±5% of full scale including ±2% of full scale variation over stated

temperature range. Load: 3 K or greater.
2) 0 to 1.0 mA dc = 0 to 150 V rms, accuracy ±5% of full scale including ±2% of full scale variation over stated

temperature range. Load: 10 K or less.

Other voltage/current ranges can be set by external precision resistors.

NOTE: The Analog Outputs are not isolated from each other. A common zero volt refer-
ence (Analog Common) is used for all analog outputs.

SYNC-CHECK ENABLE TIMER LOGIC OPTION (M-0388)
1) Enable circuit has no effect on the operation of the timer.
2) Timer is blocked if the M-0388 is not enabled.

VOLTAGE VERIFIER TIMER LOGIC OPTION (M-0389)
1) Voltage Verifier has no effect on the operation of the timer.
2) Timer is blocked if either input voltage is not within the UPPER and LOWER VOLTAGE limits.

M-0292 TEST CABLE SET OPTION
The M-0292 Test Cable Set allows the Power Supply and Phase Verifier boards of the M-0388 and the Voltage Verifier
Board of the M-0389 to be tested either in the field or in the laboratory. The cable set allows the boards to be physically
removed from the case while remaining electrically connected for testing.



FIELD TESTING
Two OPERATE/TEST switches, located on the M-0388 front panel, internally disable the Output Relay and disconnect
the Bus and Line VT inputs when in the TEST position. This isolates the VT inputs of the M-0388 from the external
wiring and ensures that the Output Relay Contact will not close while the unit is being tested. The M-0388/M-0389 can
then be checked by applying 120 V ac nominal Line and Bus inputs at the respective jacks on the M-0388 front panel.

CALIBRATION
No circuit calibration is required; complete, solid-state design has no circuit calibration controls.

RELIABILITY
The most advanced and stable solid-state components are used to achieve an accuracy and reliability of service not
usually available for this class of relay. The reliability is enhanced by the basic stability of the circuits; no temperature
compensation is used.

TRANSIENT PROTECTION
Input and output circuits are protected against system transients. The M-0388 will exhibit no component failure or false
commands when subjected to the requirements of ANSI/IEEE C37.90.1-1989 defining oscillatory and fast transient
surge withstand capability.

All faces of the relay, with the chassis solidly grounded, have been exposed to Radio Frequency Immunity testing and
have successfully passed with a field intensity of 20 volts per meter at typical utility frequencies of 144 MHz, 148 MHz,
438 MHz, and at 450 MHz.

ENVIRONMENTAL
Temperature Range:. Stated accuracies are maintained from –40° to +80° C; analog output signals to +60° C.
Humidity: Stated accuracies are maintained under 85% relative humidity (non-condensing).
Fungus Resistance:  A conformal printed circuit board coating inhibits fungus growth.

PHYSICAL
Size and Mounting: The unit is designed for semiflush panel mounting, compatible with G.E. type S1 and Westinghouse
type FT-21 drawout relay cases. Refer to the Application Guide for specific dimensions. A transparent cover is
supplied with the unit.
Approximate Weight: Including M-0389, 9 lb (4.1 kg).
Approximate Shipping Weight: Including M-0389, 12 lb (5.4 kg).

PATENT
U.S. Patent 4,218,625

WARRANTY
The M-0388 Syncrocloser® Check Relay is covered by a five year warranty from date of shipment.

Specification is subject to change without notice.
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DANGER! HIGH VOLTAGE

– This sign warns that the area is connected to a dangerous high voltage, and you
must never touch it.

PERSONNEL SAFETY PRECAUTIONS
The following general rules and other specific warnings throughout the manual must be followed during application,
test or repair of this equipment. Failure to do so will violate standards for safety in the design, manufacture, and intended
use of the product. Qualified personnel should be the only ones who operate and maintain this equipment. Beckwith
Electric Co., Inc. assumes no liability for the customer’s failure to comply with these requirements.

– This sign means that you should refer to the corresponding section of the operation

manual for important information before proceeding.

Always Ground the Equipment

To avoid possible shock hazard, the chassis must be connected to an electrical ground. When servicing
equipment in a test area, the Protective Earth Terminal must be attached to a separate ground securely
by use of a tool, since it is not grounded by external connectors.

Do NOT operate in an explosive environment
Do not operate this equipment in the presence of flammable or explosive gases or fumes. To do so would
risk a possible fire or explosion.

Keep away from live circuits
Operating personnel must not remove the cover or expose the printed circuit board while power is ap-
plied. In no case may components be replaced with power applied. In some instances, dangerous volt-
ages may exist even when power is disconnected. To avoid electrical shock, always disconnect power and
discharge circuits before working on the unit.

Exercise care during installation, operation, & maintenance procedures
The equipment described in this manual contains voltages high enough to cause serious injury or death.
Only qualified personnel should install, operate, test, and maintain this equipment. Be sure that all per-
sonnel safety procedures are carefully followed. Exercise due care when operating or servicing alone.

Do not modify equipment
Do not perform any unauthorized modifications on this instrument. Return of the unit to a Beckwith
Electric repair facility is preferred. If authorized modifications are to be attempted, be sure to follow
replacement procedures carefully to assure that safety features are maintained.



PRODUCT CAUTIONS
Before attempting any test, calibration, or maintenance procedure, personnel must be completely familiar
with the particular circuitry of this unit, and have an adequate understanding of field effect devices. If a
component is found to be defective, always follow replacement procedures carefully to that assure safety
features are maintained.  Always replace components with those of equal or better quality as shown in the
Parts List of the Instruction Book.

Avoid static charge
This unit contains MOS circuitry, which can be damaged by improper test or rework procedures. Care
should be taken to avoid static charge on work surfaces and service personnel.

Use caution when measuring resistances
Any attempt to measure resistances between points on the printed circuit board, unless otherwise noted
in the Instruction Book, is likely to cause damage to the unit.
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Legal Information

Patent
The units described in this manual are covered by
U.S. Patent 4,218,625.

Buyer shall hold harmless and indemnify the Seller,
its directors, officers, agents, and employees from
any and all costs and expense, damage or loss,
resulting from any alleged infringementof United
States Letters Patent or rights accruing thereform or
trademarks, whether federal, state, or common law,
arising from the Seller’s compliance with Buyer’s
designs, specifications, or instructions.

Warranty
Seller hereby warrants that the goods which are the
subject matter of this contract will be manufactured
in a good workmanlike manner and all materials
used herein will be new and reasonably suitable for
the equipment. Seller warrants that if, during a
period of five years from date of shipment of the
equipment, the equipment rendered shall be found
by the Buyer to be faulty or shall fail to peform in
accordance with Seller’s specifications of the
product, Seller shall at his expense correct the
same, provided, however, that Buyers shall ship the
equipment prepaid to Seller’s facility. The Seller’s
responsibility hereunder shall be limited to replace-
ment value of the equipment furnished under this
contract.

Seller makes no warranties expressed or implied
other than those set out above. Seller specifically
excludes the implied warranties of merchantibility
and fitness for a particular purpose. There are no
warranties which extend beyond the description
contained herein. In no event shall Seller be liable for
consequential, exemplary, or punitive damages of
whatever nature.

Any equipment returned for repair must be sent
with transportation charges prepaid. The equipment
must remain the property of the Buyer. The afore-
mentioned warranties are void if the value of the
unit is invoiced to the Seller at the time of return.

Indemnification
The Seller shall not be liable for any property
damages whatsoever or for any loss or damage
arising out of, connected with, or resulting from
this contract, or from the performance or breach
thereof, or from all services covered by or furnished
under this contract.

In no event shall the Seller be liable for special,
incidental, exemplary, or consequential damages,
including but not limited to, loss of profits or
revenue, loss of use of the equipment or any
associated equipment, cost of capital, cost of
purchased power, cost of substitute equipment,
facilities or services, downtime costs, or claims or
damages of customers or employees of the Buyer
for such damages, regardless of whether said claim
or damages is based on contract, warranty, tort
including negligence, or otherwise.

Under no circumstances shall the Seller be liable
for any personal injury whatsoever.

It is agreed that when the equipment furnished
hereunder are to be used or performed in connec-
tion with any nuclear installation, facility, or
activity, Seller shall have no liability for any
nuclear damage, personal injury, property damage,
or nuclear contamination to any property located at
or near the site of the nuclear facility. Buyer agrees
to indemnify and hold harmless the Seller against
any and all liability associated therewith whatso-
ever whether based on contract, tort, or otherwise.
Nuclear installation or facility means any nuclear
reactor and includes the site on which any of the
foregoing is located, all operations conducted on
such site, and all premises used for such opera-
tions.

Notice:
Any illustrations and descriptions by Beckwith
Electric Co., Inc. are for the sole purpose of
identification.

The drawings and/or specifications enclosed herein
are the proprietary property of Beckwith Electric
Co., Inc., and are issued in strict confidence;
therefore, shall not be used as a basis of reproduc-
tion of the apparatus described therein without
written permission of Beckwith Electric Co., Inc.

No illustration or description contained herein
shall be construed as an express warranty of
affirmation, promise, description, or sample, and
any and all such express warranties are specifically
excluded nor shall such illustration or description
imply a warranty that the product is merchantable
or fit for a particular purpose. There shall be no
warranties which extend beyond those contained in
the Beckwith Electric Co., Inc. terms of sale.

All  rights reserved by Beckwith Electric Co., Inc. No reproduction may be made without prior written approval
of the Company.
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