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STATIC BREAKER AUXILIARY RELAY
TYPE SBA
DESCRIPTION

The SBA is a high speed Static Breaker Auxiliary tripping relay with operating time of one (1) mitti-
second or less. The relay is equipped with either two tripping SCR outputs and two isolated reed relay outputs
or four SCR outputs and four isolated reed relay outputs. The SBA relay can contain an optional internal cir-
cuit which will trip up to three parallel targets (either 0.2 or 2.0 amp) on external relays connected to trip
through the SBA relay. The operating voltage can nominally be either 125 YDC or 250 VDC depending on the
model selected.

APPLICATION

The SBA relay is intended for use wherever a high speed tripping relay is desired. The SCR outputs per-
form the high current tripping function. The reed relay outputs are intended to initiate a breaker failure
relay such as a SAMI1 or SBC21 relay, alarm, event recorder initiation, or any other low current relay output
function. In any of these applications the current, voltage and equivalent effective capacitance should be
within the rating of the reed relay contact. Because it is designed for intermittent tripping duty the
output circuits, SCRs and reed contacts, are not rated for continuous duty. For details, refer to the section
on RATINGS.

The external connection diagrams are shown in Figs. 1 and 2.

The SBA relay is supplied in an S2 type case. The case outline and panel drilling dimensions are shown
in Fig. 9.

The SBA relay is highly resistant to seismic shock and vibration and passes a random multifrequency test
at a 6 "g" Z PA level.

RATINGS AND BURDENS

Model No. Voltage No. of trip No. of reed Provides circuit for Standby burden
vDC outputs outputs tripping ext. targets watts/milliamps

SBAT1A1A 125 2 2 NO 0

SBAT1A2A 250 2 2 NO 0

SBAT1B1A 125 2 2 YES 2.8/23.0

SBA11B2A 250 2 2 YES 5.7/23.0

SBA12ATA 125 4 4 NO 0

SBA12A2A 250 4 4 NG 0

SBA12B1A 125 4 4 YES 2.8/23.0

SBA12B2A 250 4 4 YES 5.7/23.0

OPERATING VOLTAGE

The operating voltage range for all models is 80 percent to 112 percent of nominal rating. For voltages

below 60 percent of rating, the SBA outputs will not operate although targets may be operated if the operating
input is energized by an external relay.

For models provided with means for tripping external targets, the operating contact (Terminal 5) should
have at Teast 0.10 ohms in series. This can be a target coil or a group of target coils.

These instructions do not purpont to cover all details on variations in equipment nor to provide fon
every possible contingency to be met in connection with Anstallation, operation on maintenance. Shoufd
furthern information be desired on should particular problems arnise which are not covered sufgiciently for
the purchasen's purposes, the matter should be regerned to the General Electrnic Company.

To the extent fequired the products described herein meet applicable ANST, TEEE and NEMA standands;
but no such assurance {5 given with respect to Local codes and ondinances because they varny greatly.
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SCR _CURRENT RATINGS

The voltage rating is either 125 VDC or 250 VDC, and is shown on the nameplate. SCR outputs will make
and carry 30 amperes resistive load for at least 500 duty cycles at 20°C ambient with relay in case and cover
secured. One duty cycle is:

ON 200 mi1liseconds
OFF 300 milliseconds
ON 200 milliseconds
OFF 15 seconds
ON 200 milliseconds
OFF 30 seconds
ON 200 milliseconds
OFF 120 seconds

Current is interrupted by external means at the end of each ON cycle. Make certain the proper polarity is
observed on the SCR outputs.

REED RELAY CURRENT RATINGS

Reed relay contacts can make, carry and interrupt 150 milliamps resistive for 500 milliseconds at 250
VDC. Maximum shunt capacitance across the load is 0.05 micrefarad at 250 VDC. For 125 VDC models, the maxi-
mum capacitance is 0.10 microfarad. For greater capacitance consult the factory for recommendations.

AMBIENT TEMPERATURE

These relays are designed for use in ambient temperatures between -20°C (-4°F) and +55°C (+131°F}.

CHARACTERISTICS
OPERATING PRINCIPLES
1. Operation of External Targets
Detailed schematics of all models are shown in Figs. 3 and 4. A1l other models are similar, but

less complex. The operating principles are given for Model 12SBA12B2A shown in Fig. 4, which is a 250 VDC
type with four trip and four reed outputs with target operation.

In the standby condition, terminal T7 is connected to the positive battery voltage and terminal T4
is connected to the negative battery voltage. Capacitor C1 is charged through resistor R1 until zener diode
CR1 conducts and limits the capacitor voltage. C1 is used to discharge a high current through an external
target which gives an indication of which external relay caused the trip operation. The capacitor C1 is
normally charged to 10 volts with terminal T7 positive. The initial charging time is 45 seconds. Terminal
T5 is connected in series with the external actuating relay contacts and the target coil as shown in Fig. 2.
When the actuating relay contacts close, the capacitor C1 discharge current flows out of the T7 terminal,
through the external target coil and closed relay contacts, into terminal T5, through diode CR3 and two
normally closed relay contacts K1 back into the negative terminal of C1. The current is Timited by the ex-
ternal target coil impedance. DO NOT OPERATE THE RELAY WITHOUT AT LEAST A 0.1 OHM RESISTANCE IN SERIES WITH
TERMINAL T5. When terminal T5 is connected to the positive battery bus through the target coil and relay
contacts, the T5 voltage is initially equal to the battery voltage less the 10 volt drop across C1. As C]
discharges, the T5 voltage rises toward the battery bus voltage. However, relay Kl is also energized and it
picks up after 15 milliseconds and the normally closed pair of K1 contacts interrupt the capacitor current.
The only current flowing into terminal T5 is due to the transistor Q1 and relay Kl circuits and is approxi-
mately 75 milliamps. When the current drops to 75 milliamps the target seal-in contacts will open and when
the external actuating contacts open, the relay will be ready for the next trip operation. Dijodes CR2 and
CR3 1imit the T5 terminal voltage to slightly more than the T7 terminal voltage when the target coil induc-
tive energy is released by opening the K1 contacts. These two diodes are in parallel with the target coil
and actuating contacts. CR3 is necessary to allow T5 to drop to the reference voltage level. Diode CR5 is
a 30 volt zener diode which stabilizes the K1 pickup time for varying DC bus voltages.

2. Operation of Trip and Auxiliary Outputs

The reed relays K2 and K3 are operated by transistor Q1 which acts as a switch to block operation below
60 percent of rated voltage. The response time of K2 and K3 is less than 1.0 millisecond including bounce.
A 5.1 volt zener diode CR7 and a factory set voltage divider R5 and R4 determine the pickup Tevel of Q1.
The voltage divider is set to pick up at 65 percent of rated bus voltage. However, to meet the timing
requirements of 1.0 millisecond pickup time, the applied bus voltage must be at least 80 percent of rated
value.
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R6 prevents turn on of Q1 dye to leakage Currents and CRS protects the base-emitter Junction of Q1 from
excessive reverse voltage. CR6 Timits the voltage on the Q1 collector when K2 and K3 are deenergized.

The K? and K3 reed relays trigger the output silicon controlled rectifiars (SCR's) Q1e, Q22, Q32 and
Q42. The output terminal T2 and T1 are connected in series with a breaker trip coi] and an "a" contact

SCR is clamped to the cathode by a normally closed contact of K2 in grder to provide high noise immunity.
Q12 is triggered by closing the normally open contacts K2 which discharges C13 through R13 and R14. R10
and C12 provide rate suppression across the anode to cathode terminals of the SCR and VR] is a metal oxide
varistor (MOV) to Timit transient voltages,

Four additional contacts of K2 and K3 reed relays are provided for alarm initiation or other auxiliary
functions. These are connected to output terminals T3-15, T13-14, 18-17 and T16-18,

CONSTRUCTION

The case is suitable for either surface or semi-flysh panel mounting and an assortment of hardware is
available for ejther mounting. FEach cover screw has provision for a sealing wire,

fingers mounted in stationary molded inner and outer blocks. A removable connecting plug completes the
circuits. The outer block, attached to the case, has the studs for the external connections, and the inner
block has the terminals for the internal connections. The contact assembly is shown in Fig, 10.

and the bottom and by a guide Pin at the back of the case. The cases and cradles are so constructed that the
relay cannot be inserted in the case upside down. The connecting plug, besides making the electrical con-
nections between the respective blocks of the cradle and case, also locks the latch in place. The cover,
which is fastened to the case by thumbscrews, holds the connecting plug in place.

To draw out the relay unit, the cover is first removed, and the plugs draw out. The Tatches are then
released, and the relay unit can be easily drawn out, To replace the relay unit, the reverse order js
followed.

A separate testing plug can be inserted in place of the connecting plug to test the relay on the panel,
either from its normal source of power or from other sources. Or, the relay unit can be withdrawn for
testing and replaced by a spare unijt.

RECEIVING, HANDLING AND STORAGE
2 AW STURAGE

The relays, when not included as a part of a contro] panel, will be shipped in cartons designed to
Protect them against damage. Immediately upon receipt of a relay, examine it for any damage sustained in
transit. If injury or damage resulting from rough handling is evident, file g damage claim at once with
the transportation company and Promptly notify the nearest General Electric Apparatus Sales Office.

Reasonable care should be exercised in unpacking the relay in order that none of the parts are injured
or the adjustments disturbed.

If the relays are not to be installed immediately, they should be stored in their original cartons in
a place that is free from moisture, dust, and metallic chips. Foreign matter collected on the outside of
the case may find 1ts way inside when the cover is removed and cayse trouble in the operation of the relay.

ACCEPTANCE TESTS

The relay should be examined and tested upon delivery to ensure that no damage has been sustained in
shipment and that the relay functions properly.
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VISUAL INSPECTION

Check the nameplate stamping to ensure that the model number agrees with the relay model number which
was ordered.

Remove the relay from its case and check that there are no broken or cracked molded parts or other signs
of physical damage, and that all the scress are tight.

MECHANICAL INSPECTION

1. The telephone relay units used in the target operating models of these relays should be checked to
have no more than two mils gap between the armature stop and the armature when it is at rest
position. The moving arm should have sufficient pressure to insure that the normally closed Ki
contacts stay closed for at least 15 milliseconds after the coil is energized.

2. Make sure that the fingers in the relay cradle and case blocks agree with the internal connections
diagram. The internal connections diagram is included here as Figs. 5 and 6.

ELECTRICAL INSPECTION

Refer to Fig. 7 for the suggested test circuit for checking pickup time and the no-pickup level. Deter-
mine the number of auxiliary and SCR outputs and test accordingly. The test circuit shown is for the model
SBAT2BIA or SBAI2B2A. For models without a target circuit omit the connection to terminal T7. A two channel
oscilloscope with a long persistence CRT or a storage scope is the recommended means for checking the
response characteristics. The test push button energizes an external relay which in turn connects the
operating terminal T5 to the power supply through a one-ohm resistor. The power supply voltage should be 80
percent of the rated voltage for the particular model being tested. The oscilloscope should be set for
external trigger and the vertical sensitivity of both channels should be 50 volts/division or suitably
attenuated. The horizontal sweep rate should be one millisecond per division. The delay of channel B with
respect to channel A should be less than 1.0 millisecond for all outputs. Input and output signals are all
positive signals.

To check the low voltage no-operate feature, reduce the input voltage to 60 percent of rated voltage.
The outputs should not pickup when the OPERATE button is pressed.

The target operating feature may be checked using a scope with a differential input amplifier. Refer
to Fig. 8 for the circuit and the monitoring points. A positive voltage pulse of at least 7.0 volts should
appear across the one-ohm resistor and should decay to no less than 3.0 volts at 15 milliseconds. The pulse
should decay to zero volts after 15 milliseconds. Be sure that the relay is energized for 45 seconds
before testing the target operating feature.

Another test for target operating capability is to arrange a configuration of targets representing the
intended application. The target current produced by the SBA is dependent on the total external target
impedance and therefore no more than three targets should be operated in series or in parallel. Never
parallel a high impedance target (0.2A) with a low impedance target (2.0A) and do not wire high and low
impedance targets in series.

INSTALLATION PROCEDURE

INTRODUCTION

The relay should be installed in a clean, dry location, free from dust and excessive vibration and well
Tighted to facilitate inspection and testing.

The relay should be mounted on a vertical surface. The outline and panel drilling dimensions are shown
in Fig. 9. :

The internal connection diagrams for the relays are shown in Figs. 5 and 6.

A typical external connection diagram is shown in Figs. 1 and 2.

TEST PLUGS

A11 General Electric drawout case relays may easily be tested in the case by using either the XLA12A
or XLA13A test plugs. The XLAI2A has 20 fingers which bring both the ten relay connections and the ten
external connections to the front of the relay for ease access. The XLA13A test plug brings only the ten
relay connections to the front of the relay.
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For further information on these test plugs refer to Section 7332 in the General Electric Apparatus
Handbook or contact the nearest Genera] Electric Apparatus Sales Office.

PERIODIC CHECKS AND ROUTINE MAINTENANCE

CAUTION

Remove ALL power from the relay before removing or inserting any of the printed-circuit boards. Failure to observe
this caution may result in damage to and/or misoperation of the relay.

In view of the vital role of protective relays in the operation of a power system it is important that
a periodic test Program be followed. It is recognized that the interval between periodic checks will vary
depending upon environment, type of relay and the user's experience with periodic testing. Unti] the user
has accumulated enough ~xperience tg select the test interval best sujted to his individua] requirements it
0

is suggested that the points Tisted under ACCEPTANCE TESTS be checked at an interval of from one to two
years.,

CONTACT CLEANING
— L ~ECANLNG

For cleaning relay contacts, a flexible burnishing too1 should be ysed. This consists of a flexible
strip of metal with an etched-roughened surface, resembling in effect a superfine file. The polishing
action is so delicate that no scratches are left, yet it will clean off any corrosion thoroughly and rapidly.
Its flexibility insures the cleaning of the actual points of contact. Do not yse knives, files, abrasive
Paper or cloth of any kingd to clean relay contacts,

RENEWAL PARTS
—— ARy

It is recommended that sufficient quantities of renewal Parts be carried in stock to enable the prompt
replacement of any that are worn, broken, or damaged.

quantity required, name of the part wanted, and the complete model number of the relay for which the part
is required. :

* Indicates Tevision
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CONNECTING PLUG MAIN BRUSH CONNECTING BLOCK

AUXILIARY BRUSH TERMINAL BLOCK
SHORTING BAR

NOTE : AFTER ENGAGING AUXILIARY BRUSH, CONNECTING PLUG
TRAVELS Y4 INCH BEFORE ENGAGING THE MAIN BRUSH ON
THE TERMINAL BLOCK |

FIG. 10 (8025039) DRAWOUT CASE - CONTACT ASSEMBLY CUTAWAY
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