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INTRODUCTION

THESE INSTRUCTIONS FOR INSTALLATION, OPERATION AND MAINTENANCE OF 15VHK VACUUM
CIRCUIT BREAKERS SHOULD BE READ CAREFULLY AND USED AS A GUIDE DURING
INSTALLATION AND INITIAL OPERATION. -

THE SPECIFIC RATINGS QF EACH MODEL CIRCUIT BREAKER ARE LISTED ON THE INDIVIDUAL
NAMEPLATES.

FILE THESE INSTRUCTIONS IN A READILY ACCESSIBLE PLACE TOGETHER WITH DRAWINGS AND
DESCRIPTIVE DATA OF THE SWITCHGEAR. THESE INSTRUCTIONS WILL BE A GUIDE TO
PROPER MAINTENANCE OF THE EQUIPMENT AND PROLONG ITS LIFE AND USEFULNESS.

»*

RECEIVING AND STORAGE

IMMEDIATELY UPON RECEIPT OF THE CIRCUIT BREAKERS, EXAMINE THE CARTONS TO
DETERMINE IF ANY DAMAGE OR LOSS WAS SUSTAINED DURING TRANSIT. IF INJURY OR
ROUGH HANDLING IS EVIDENT, FILE A DAMAGE CLAIM AT ONCE WITH THE CARRIER AND
PROMPTLY NOTIFY THE NEAREST DISTRICT OFFICE. THE COMPANY IS NOT RESPONSIBLE FOR
DAMAGE OF GOODS AFTER DELIVERY TO THE CARRIER, HOWEVER, WE WILL LEND ASSISTANCE
IF NOTIFIED OF CLAIMS. W

UNPACK THE CIRCUIT BREAKERS AS SOON AS POSSIBLE AFTER RECEIPT. IF UNPACKING IS
OELAYED, DIFFICULTY MAY BE EXPERIENCED IN MAKING A CLAIM FOR DAMAGES NOT EVIDENT
UPON RECEIPT. USE CARE IN UNPACKING IN ORDER TO AVOID DAMAGING ANY OF THE
CIRCUIT BREAKER PARTS.- CHECK THE CONTENTS OF EACH CARTON AGAINST THE PACKING
LIST BEFORE DISCARDING ANY PACKING MATERIAL. IF ANY SHORTAGE OF MATERIAL IS
DISCOVERED, PROMPTLY NOTIFY THE NEAREST DISTRICT QFFICE. INFORMATION SPECIFYING
THE PURCHASE ORDER NUMBER AND PART NUMBERS OF THE DAMAGED OR MISSING PARTS
SHOULD ACCOMPANY THE CLAIM.

CIRCUIT BREAKERS SHOULD BE INSTALLED IN THEIR PERMANENT LOCATION AS SOON AS
POSSIBLE. IF THE BREAKERS ARE NOT TO BE PLACED IN SERVICE FOR SOME TIME, IT IS
ADVISABLE TO PROVIDE ADEQUATE MEANS OF PROTECTION. THIS MAY BE DONE BY KEEPING
THE BREAKER IN ITS ORIGINAL SHIPPING CARTON AND STORING IN A WARM, DRY AND
UNCONTAMINATED ATMOSPHERE. IF THE CIRCUIT BREAKER CANNOT BE STORED PROPERLY DUF
TO CIRCUMSTANCES, IT MUST BE THOROUGHLY CHECKED BEFORE GOING INTQ SERVICE TO
INRE IT HAS NOT ABSORBED MOISTURE, RUSTED OR BECOME GENERALLY CONTAMINATED IN
ANY WAY,
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CIRCUIT BREAKER INSTALLATION

GENERAL

PRIOR TO INITIAL INSTALLATION OF THE CIRCUIT BREAKER INTO THE SWITCHBOARD,
CERTAIN -PRELIMINARY INSPECTIONS SHOULD BE MADE TO INSURE PROPER OPERATION. THE
INSPECTION PROCEDURES FOR THIS ARE GIVEN IN THIS SECTION,

THE CIRCUIT BREAKER IS SHIPPED WITH CONTACTS CLOSED, CLOSING SPRINGS DISCHARGED
AND OPENING SPRINGS CHARGED.

IF THE CIRCUIT BREAKER IS FURNISHED WITH AN UNDERVOLTAGE DEVICE, THE DEVICE WILL
BE LOCKWIRED TO ALLOW CLOSING OF THE BREAKER FOR SHIPMENT. A TAG WILL IDENTIFY
THE LOCK WIRE. TO REMQVE THE WIRE, OPEN THE BREAKER AND REACH BEHIND THE
CONTROL PANEL FROM THE RIGHT SIDE. USING WIRE CUTTERS, CUT AND REMOVE THE
TAGGED WIRE.

FOR SAFETY: PRIOR TO ANY DISASSEMBLY OR INSPECTION OF THE CIRCUIT BREAKER, THE
CLOSING SPRINGS SHOULD BE DISCHARGED, AND THE BREAKER SHOULD BE OPEN.

REFERRING TO FIG. 1, IF IT IS NECESSARY TO RAISE OR MOVE THE BREAKER, ATTACH A

LIFTING YOKE (5) AT POINTS 4 ON BOTH SIDES OF THE TRUCK, OR A FIFTH WHEEL AT
POINT 6 TO TRANSPORT THE BREAKER AS REQUIRED. n

INSTALLATION INSPECTION

INSPECT CONDITION OF CIRCUIT BREAKER VACUUM INTERRUPTERS AND ELECTRICAL
CONNECTIONS PRIOR TO INSTALLING THE CIRCUIT BREAKER INTO THE SWITCHBOARD. EVEN
THOUGH EACH CIRCUIT BREAKER IS COMPLETELY ADJUSTED AND TESTED AT THE FACTORY,
SHIPPING AND HANDLING CONDITIONS COULD CAUSE DEFECTS.

THE FRONT COVER AND INTERPHASE BARRIER ASSEMBLY (2, FIG. 1) MUST BE REMOVED FOR

ACCESS TO AND INSPECTION OF THE VACUUM INTERRUPTERS, AND THEIR ASSOCIATED
ADJUSTMENTS.

REMOVING FRONT COVER AND INTERPHASE BARRIER (SEE FIG.1)

THE JASSEMBLY CAN BE REMOVED AFTER FIRST REMOVING FOUR LOWER FRONT COVER SCREWS
(1)” AND ONE SCREW (3} ON EACH SIDE, INSIDE THE COVER.
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INTERPHASE BARRIER EXAMINATION

ALL BARRIER HARDWARE SHOYLD BE SECURELY TIGHTENED. THERE SHOUD BE NO HOLES OR
APPARENT MISSING HARDWARE ON THE BARRIER ASSEMBLY. ALSO, DUST OR DIRT SHOULD BE
REMOVED BY WIPING WITH A CLEAN LINTLESS CLOTH SATURATED WITH AN QIL-FREE
SOLVENT.

VACUUM INTERRUPTER EXAMINATION (SEE FIG. 2)

CAUTION: AFTER THE INTERPHASE BARRIER HAS BEEN REMOVED, A GROUNDING STICK
SHOULD BE USED TO DISCHARGE THE MID-BAND RING, ON THE VACUUM INTERRUPTERS (1) SO
EQUIPPED, BEFORE ANY WORK IS DONE ON THE INTERRUPTERS.

THE INSULATING VACUUM ENVELOPE (2) SHOULD BE EXAMINED CAREFULLY FOR CRACKS IN
THE AREA OF THE METAL-TO-INSULATION SEALS ON BOTH ENDS AND AROUND THE MID-BAND
RING. SINCE A CERTAIN AMOUNT OF TRANSMITTED LIGHT IS USUALLY REQUIRED TO DETECT
CRACKS, THE INSPECTION SHOULD BE DONE IN A WELL LIGHTED AREA, IF THE MID-BAND
RING, WHEN SO EQUIPPED, HAS BEEN BENT BY AN ACCIDENTAL IMPACT, THAT AREA SHOULD
BE SPECIALLY SCRUTINIZED FOR SEAL DAMAGE. SMALL EXTERNAL CHIPS, HOWEVER, WILL
NOT IMPAIR THE USEFUL LIFE OF THE INTERRUPTER.,

THE PINCH-OFF TUBE SEAL (3} IS COATED WITH SOFT SOLDER AND EPOXY FOR PROTECTION.

CARE SHOULD BE EXERCISED TQ AVOID CUTTING INTO THE SOLDER OR BENDING OR DENTING
THE PINCH-OFF TUBE WHICH COULD RESULT IN LOSS OF VACUUM.

INSULATION STRUCTURE

ALL INSULATED PARTS SHOULD BE CHECKED FOR DAMAGE. ANY DUST OR DIRT SHOULD BE
REMOVED BY AIR OR WIPED WITH A CLEAN LINTLESS CLOTH SATURATED WITH AN OIL-FREE
SOLVENT. THIS IS IMPORTANT BECAUSE DIRT AND DUST CAN ACCUMULATE AND, WITH
MOISTURE, CAN PLACE THE CIRCUIT BREAKER IN JEOPARDY, DIELECTRICALLY, THE LEAD
SUPPORT MOLDINGS ARE BASICALLY POLYESTER GLASS AND OCCASTONALLY HAVE SOME RESIN
RICH CRACKS OR CRAZING DEVELOP BUT THESE DO NOT INDICATED DEFECTIVE MATERIAL AND
SHOULD NOT CAUSE CONCERN,

INSTALLATION FRONT COVER AND INTERPHASE BARRIER (SEE FIG. 1)

INSTALL THE ASSEMBF& AND FASTEN WITH FOUR LOWER FRONT SCREWS (1) AND ONE SCREW
(3) ON EACH SIDE, INSIDE THE COVER.

NOTE: IT IS RECOMMENDED THAT A DIELECTRIC WITHSTAND TEST BE MADE PRIOR TO
INITIALLY PUTTING THIS OR ANY TYPE VACUUM CIRCUIT BREAKER INT(Q SERVICE. REFER
TO DIELECTRIC TESTS, IN THE MAINTENANCE, ADJUSTMENTS AND TESTS SECTION OF THIS
BULLETIN, FOR THE CORRECT TEST PROCEDURE.
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Fig. ¥ — Circuit Breaker Assembly with Fig. 2 — Circvit Breaker with Front Cover &
Lifting Yoke Instailed * Interphase Barrier Assembly Removed

cacezg

Fig. 3 — Front Circuit Breaker Panel & Accessories
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Fig. 4 — Method of Racking Circuit Breaker

INSTALLING CIRCUIT BREAKER INTO COMPARTMENT (SEE FIGS. 3 & 4)

NOTE: CLOCKWISE ROTATION OF RACKING CRANK FOR INSERTING BREAKER.
COUNTERCLOCKWISE ROTATION OF RACKING CRANK FOR REMCVAL OF BREAKER.

TURN MOTOR DISCONNECT SWITCH (1,FIG. 3) TO “OFF" POSITION.

ENGAGE RACKING CRANK (4,FIG. 4) AND PUSH RACKING UNLOCKING LEVER (3) TO LEFT,
THEN ROTATE RACKING CRANK COUNTERCLOCKWISE ONLY UNTIL RESISTANCE TO MOTION IS
FELT. (DO NOT FORCE.) IF CLOSING SPRINGS WERE LEFT IN CHARGED CONDITION, THEY
WILL AUTOMATICALLY DISCHARGE.

FOR INSTALLING THE CIRCUIT BREAKER IN THE LOWER COMPARTMENT, THE FIFTH WHEEL IS
USED TO POSITION THE CIRCUIT BREAKER SO THAT IT IS LINED UP WITH THE
SWITCHBOARD. ENGAGE THE FIFTH WHEEL (12,FIG. 3) WITH HOLE (5,FIG. 3). THE LIFT
DEVICE IS REQUIRED TO LIFT AND POSITION THE CIRCUIT BREAKER FOR INSTALLATION
INTO THE UPPER COMPARTMENT. '

GUIDE AND PUSH CIRCUIT BREAKER INTO COMPARTMENT UNTIL STOPPED., AGAIN ENGAGE
RACKING CRANK AND ROTATE CLOCKWISE UNTIL RACKING MECHANISM AUTGMATICALLY STOPS
AT "“DISCONNECT" POSITION. (BREAKER IS NOW HELD CAPTIVE IN COMPARTMENT).

TG RACK CIRCUIT BRtﬁKER TO "TEST" POSITION, PUSH RACKING UNLOCKING LEVER
(3,FIG.4) TO LEFT, ROTATE RACKING CRANK APPROXIMATELY 1/4 TURN CLOCKWISE, THEN
RELEASE UNLOCKING CEVER. CONTINUE CRANKING UNTIL RACKING MECHANISM
AUTOMATICALLY STOPS AT “TEST"™ POSITION.

WITH THE CIRCUIT BREAKER RACKED TO "TEST" POSITION, IT SHOULD BE CHECKED FOR
PROPER OPERATION BY OPERATING ALL POSSIBLE MEANS OF OPENING AND CLOSING, THIS
INCLUDES CONTROL SWITCHES, RELAYS, ETC. TURN MOTOR DISCONNECT SWITCH (1,FIG.3)
TO "ON" POSITION TO CHARGE THE CLOSING SPRINGS AND OPERATE THE BREAKER AS
REQUIRED.
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FOR SAFETY: WHEN RACKING CIRCUIT BREAKER TO "CONNECTED" POSITION, CLOSE
COMPARTMENT DOOR (1,FIG.4) AND INSERT RACKING CRANK (4,FIG.4) THROUGH SLIDING
PANEL (2,FIG.4).

PUSH UNLOCKING LEVER (3) TO LEFT AND TURN RACKING CRANK (4) APPROXIMATELY 1/4
TURN CLOCKWISE, THEN RELEASE UNLOCKING LEVER. CONTINUE CRANKING UNTIL RACKING
MECHANISM AUTOMATICALLY STOPS AT “CONNECTED" POSITION.

CAUTION: DO NOT ATTEMPT TO RACK ANY FURTHER.

THE CIRCUIT BREAKER MAY NOW BE PUT IN SERVICE AND BE OPERATED AS REQUIRED.

CIRCUIT BREAKER REMOVAL (SEE FI1G.4)

T0 REMOVE CIRCUIT BREAKER FRCM "CONNECTED" POSITION, OPEN THE BREAKER AS
REQUIRED.

OPEN SLIDING DOOR (2) IN FRONT COMPARTMENT DOOR (1). ENGAGE RACKING CRANK (4)
AND PUSH RACKING UNLGCKING LEVER (3) TO LEFT. ROTATE RACKING CRANK (4}
COUNTERCLOCKWISE APPROXIMATELY 1/4 TURN, THEN RLEASE UNLOCKING LEVER. CONTINUE
CRANKING COUNTERCLOCKWISE UNTIL RACKING MECHANISM AUTOMATICALLY STOPS AT “TEST"
POSITION.

REPEAT SAME OPERATION FOR “DISCONNECT" POSITION.

THE CIRCUIT BREAKER CAN NOW BE POSITIONED FOR WITHDRAWAL. IN THE UPPER
COMPARTMENT THE LIFT DEVICE MUST FIRST BE LOCATED IN THE CORRECT POSITION. FOR
WITHDRAWAL FROM THE SWITCHBOARD, AGAIN PUSH THE RACKING UNLOCKING LEVER TO THE
LEFT AND TURN THE RACKING CRANK COUNTERCLOCKWISE ONLY UNTIL RESISTANCE TO MOTION
IS FELT., (APPROXIMATELY 2-3 TURNS - DO NOT FORCE.) THE CLOSING SPRINGS, IF
CHARGED, WILL AUTOMATICALLY DISCHARGE WHEN THE CIRCUIT BREAKER IS MOVED TO THE
WITHDRAWAL POSITION. THE CIRCUIT BREAKER CAN NOW BE REMOVED FROM THE
COMPARTMENT BY PULLING ON THE HANDLE LOCATED ON THE FRONT BARRIER.

MAINTENANCE, ADJUSTMENTS AND TESTS

GENERAL INFORMATION

THE 15VHK CIRCUIT SiEAKERS ARE DESIGNED FGR MINIMUM MAINTENANCE AND TESTED TO
INSURE THAT MINIMUM MAINTENANCE WILL BE REQUIRED. THE FEW ADJUSTMENTS THAT ARE
NOTED ARE REQUIRED ONLY WHEN AN OPERATIONAL CHECK INDICATES A PROBLEM. OF
COURSE, DURING THE MAINTENANCE CHECKS, ALL ACCESSIBLE BOLTS, NUTS AND SCREWS,
SHOULD BE ROUTEINELY CHECKED TO INSURE THAT THEY ARE TIGHT.

IT IS RECOMMENDED THAT THE CIRCUIT BREAKER BE NORMALLY INSPECTED AFTER THE FIRST
2000 OPERATIONS, REGARDLESS OF THE TYPE OF DUTY IT IS USED FOR. THESE
OPERATIONS CAN BE EITHER NO-LOAD MECHANICAL, LOAD CURRENT SWITCHING, BULK
CAPACITOR OR REACTOR SWITCHING OPERATIONS, OR FOR MOTOR STARTING APPLICATIONS.
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VACUUM INTERRUPTERS, AS USED ON THE 15VHK CIRCUIT BREAKERS, HAVE AN INHERENTLY
LONG CONTACT LIFE AND WILL RPOVIDE TROUBLE-FREE SERVICE UNDER VARIED
APPLICATION CONDITIONS, AS LONG AS THE CIRCUIT BREAKER IS APPLIED WITHIN ITS
RATING. THE WEAR CONDITION OF THE INDIVIDUAL VACUUM INTERRUPTERS WILL VARY,
DEPENDING ON CIRCUIT CONDITIONS AND SUCH VARIABLES AS SINGLE PHASE VERSUS
THREE-PHASE INTERRUPTION, X/R RATIO (ASYMMETRY) AND RELAY DELAY TIMES. OF
COURSE, INTERUPTING HIGH SHORT-CIRCUIT CURRENT WILL CAUSE CONTACT EROSION TO
OCCUR FASTER THAN LOAD CURRENT INTERRUPTIONS.

THE INTERRUPTERS FOR THE I5VHK CIRCUIT BREAKERS ARE DESIGNED AND TESTED FOR
2000% KSI MINIMUM, IT IS UNLIKELY THAT A CIRCUIT BREAKER WILL BE SUBJECTED TO
THIS MUCH DUTY DURING THE LIFE OF THE BREAKER AND IT IS NOT EXPECTED THAT THE
INTERRUPTERS WILL HAVE TQ BE REPLACED DUE TO EXCESSIVE EROSION OF CONTACTS.

THERE IS, HOWEVER, A CHECK FOR CONTACT WIPE (CONTACT PRESSURE) WHICH IS ALSO A
MEASURE OF CONTACT EROSION, THIS CHECK IS COVERED UNDER "CIRCUIT-BREAKER
OPERATION AND CONTACTS". WHEN CONTACT WIPE IS LESS THAN THE MINIMUM SPECIFIED
AND IT HAS BEEN DETERMINED THAT THE BREAKER CLOSES FULLY AND THERE IS NOT A
MECHANICAL PROBLEM, THEN THE INTERRUPTERS SHOULD BE REPLACED DUE TO CONTACT
EROSION,

IF, AFTER THE FIRST INSPECTION PERIOO THERE IS NO INDICATION OF ANY PROBLEMS,
ACTUAL OPERATING EXPERIENCE WITH SPECIFIC CIRCUITS WILL INDICATE THE FUTURE
AMOUNT OF MAINTENANCE NEEDED FOR THE VARIOUS CIRCUIT BREAKERS AND THE PROCEDURE
CAN BE MODIFIED AS REQUIRED.

OF COURSE, WHERE UNUSUAL SERIVCE CONDITIONS EXIST, AS COVERED BY ANSI STANDARD
C37.04, IT MUST BE PRESUMED THAT THESE CONDITIONS WERE CONSIDERED AT THE TIME OF
ORDER; THAT THE EQUIPMENT SUPPLIED WAS DESIGNED FOR THE SPECIAL APPLICATION; AND
THAT AN APPROPRIATE SUPPLEMENTAL MAINTENANCE PROGRAM HAS BEEN DEVELOPED. THESE
MAINTENANCE INSTRUCTIONS ONLY COVER CIRCUIT BREAKERS USED UNDER THE STANDARD
SERVICE CONDITIONS.

AT THE SELECTED MAINTENANCE PERIOD, THE FOLLOWING TESTS AND ADJUSTMENTS SHOULD
BE MADE:

NOTE: THE FOLLOWING TABULATED TESTS AND ADJUSTMENTS ARE ALL THAT ARE NORMALLY
NECESSARY FOR PROPER MAINTENANCE AND OPERATION OF THE 15VHK CIRCUIT BREAKER.
THE REMAINING PORTIONS OF THE BREAKER - CLOSE COIL ASSEMBLY, SHUNT TRIP DEVICE,
CONTROL RELAY, AUXRLIARY SWITCH AND MOTOR - REQUIRE NO MAINTENANCE DURING THE
STANDARD LIFE OF THE CIRCUIT BREAKER REGARDLESS OF THE OPERATING DUTY.

MILLIVOLT DROP TEST

DURING MAINTENANCE PERIODS, THE CONDITION OF THE BREAKER CURRENT CIRCUIT CAN
EASILY BE OETERMINED BY PERFORMING A MILLIVOLT DROP TEST. THIS TEST SHOULD BE-
PERFORMED REGARDLESS OF WHETHER THE CIRCUIT BREAKER HAD INTERRUPTED LOW OR HIGH
CURRENTS OR HAS MINIMUM OPERATIONS.
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THE FOLLOWING TABLE LISTS THE MILLIVOLT DROP AND RESISTANCE VALUES FOR THE

CIRCUIT BREAKERS COVERED BY THIS INSTRUCTION BOOK, FROM TERMINAL TO TERMINAL,
EXCLUSIVE OF THE PRIMARY DISCONNECTS.

MAXIMUM MAXIMUM
CIRCUIT BREAKERS MV _DROP* MICRO-OHMS
15VHK 500/750 1200 AMPERE 7 35
15VHK 500/750 2000 AMPERE 6 30
*MILLIVOLT DROP WITH 200 AMPERES FLOWING.,

ON CIRCUIT BREAKERS WITH NORMAL OR LESS THAN NORMAL LOADINGS, THE LISTED VALUES
MAY BE EXCEEDED UP TO 150%.

FOR OPTIMUM PERFORMANCE OF THE CIRCUIT BREAKERS DURING PERIOD OF INCREASED
LOADING, IT IS RECOMMENDED THAT THE LISTED VALUES NOT BE EXCEEDED.

INSULATION CLEANING

ANY DIRT, DUST OR GREASE SHOULD BE REMOVED FROM THE SURFACES OF THE ENTIRE
CURRENT CARRYING STRUCTURE, VACUUM INTERRUPTER*, BASE INSULATION SHEET AND
INTERPHASE BARRIER ASSEMBLY. WIPING THE SURFACE WITH AN OIL-FREE SOLVENT ON A
CLEAN CLOTH OR INDUSTRIAL WIPER IS NORMALLY SUFFICIENT FOR THIS PURPOSE.

* REMEMBER TO DISCHARGE MID-BAND RING ON INTERRUPTERS SO EQUIPPED.

CIRCUIT BREAKER OPERATION AND CONTACTS

1. TO CHECK BREAKER OPERATION, THE BREAKER SHOULD BE WITHDRAWN FROM THE
SWITCH-BOARD, THE FRONT CGVER AND BARRIER REMOVED AND THE RACKING SCREW TURNED
TWO TO THREE TURNS CLOCKWISE UNTIL THE RACKING UNLOCKING LEVER SNAPS INTO THE
FIRST POSITION CORRESPONDING TO THE DISCONNECT POSITION.

2. FULLY CLOSED BMEAKER. (SEE FIG. 3) CHARGE THE CLOSING SPRINGS AND TURN

THE MOTOR SWITCH (1) OFF. CLOSE THE BREAKER. ENGAGE MANUAL CHARGE HANDLE (8)
WITH CHARGING LEVER* (3). DURING THE INITIAL PROTION OF THE DOWNWARD STROKE OF
THE HANDLE CHECK TO SEE WHICH DIRECTION THE CLOSING SPRING GUIDES (2) MOVE. IF
THE SPRING GUIDES START TO MOVE OUT THEN THE BREAKER DID FULLY CLOSE. IF THE
SPRING GUIDE BEGINS TO MOVE IN AND WITH ADDITIONAL PUMPING MOVES IN UNTIL THE
MECHANISM CAN BE HEARD 7O "SNAP IN", THEN THE BREAKER DID NOT FULLY CLOSE
ORIGNIALLY. EXCESS CONTACT PRESSURE OR FRICTION CAN CAUSE THIS CONDITION AND IF
IT CANNOT BE RELIEVED THEN THE FACTORY SHOULD BE CONSULTED.
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3. CONTACT WIPE (CONTACT PRESSURE) (SEE FIG. 5). THE CONTACT AIR GAP AND
CONTACT WIPE IS SET AT THE FACTORY BY SETTING THE VERTICAL POSITION OF THE
INTERRUPTER (1) AND THE VERTICAL POSITION OF THE PUSHRQOD (2). THESE PARTS
SHOULD NOT BE REPOSITIONED IN THE FIELD UNLESS A PUSHROD CHANGE IS REQUIRED TO
CORRECT CONTACT SEQUENCE AS DESCRIVED ELSEWHERE. CONTACT WIPE IS SET AT THE
FACTORY AT .11 MINIMUM. CONTACT EROSION AND WEAR IN MECHANICAL PARTS WILL CAUSE
A REDUCTION IN CONTACT WIPE OVER THE LIFE OF THE BREAKER AND A CHECK SHOULD BE
MADE TO INSURE THAT THE WIPE IS NOT LESS THAN .020%. THE MEASUREMENT IS MADE AS
FOLLOWS FOR THE THREE POLES:

A. OPEN THE BREAKER AND DISCHARGE THE CLOSING SPRINGS.

B. USING A THIN 6" SCALE MEASURE FROM THE SPRING BASE TO PIVOT PIN 3.
RECORD DIMENSION X2.

CLOSE THE BREAKER AND AGAIN MEASURE BETWEEN THE SPRING BASE AND PIVOT
PIN 3. RECORD DIM. XI.

THE MEASUREMENT WITH THE BREAKER OPEN SHOULD BE AT LEAST .020" GREATER
THAN WHEN THE BREAKER IS CLOSED.

WHEN CONTACT WIPE IS LESS THAN THE .020" AND IT HAS BEEN DETERMINED THAT
THE BREAKER CLOSES FULLY AND THERE IS NOT A MECHANICAL PROBLEM, THEN THE
INTERRUPTER SHOULD BE REPLACED DUE TO CONTACT EROSION.

m Lew] Lop]
- - .

4. CONTACT AIR GAP (SEE FIG. 5)}. THE CONTACT AIR GAP IS SET AT THE FACTORY AT
THE NOMINAL DIMENSION OF .43. THIS VALUE WILL NORMALLY INCREASE AS THE CONTACTS
ERODE. A CHECK OF THE CONTACT AIR GAP CHECKS THAT THE BREAKER DOES OPEN FULLY
AND THAT THE GAP IS SUFFICIENT TO WITHSTAND THE APPLIED VOLTAGE. THE
MEASUREMENT IS MADE AS FOLLOWS FOR THE THREE POLES.

OPEN THE BREAKER AND DISCHARGE THE CLOSING SPRINGS.

MEASURE AND RECORD DIM. Y2.

CLOSE THE BREAKER, MEASURE AND RECORD DIM. ¥1.

THE AIR GAP IS THE DIFFERENCE BETWEEN THE TWO MEASUREMENTS. THE
ACCEPTABLE LIMITS ARE .40-.54 WITH THE UPPER LIMIT BEING APPROACHED AS
CONTACT WIPE APPROACHES THE MINIMUM,

Lo W N w e B -]

5. CONTACT SEQUENCE (SEE FIG. 5). ALL THREE POLES SHOULD TOUCH WITHIN 2
MILLISECONDS AT NORMAL CLOSING SPEEDS. AN OSCILLISCOPE, OSCILLOGRAPH OR QOTHER
TIMING METHOD MAY BE USED TO ESTABLISH THE 2 MILLISECOND TIMING.

BEFORE CHECKING CONTACT SEQUENCE, CHECK THAT THE CONTACT WIPE AND AIR GAPS ARE
CORRECT. IT IS NOt‘EXPECTED THAT THE CONTACT SEQUENCE SHOULD EXCEED THE 2
MILLISECOND LIMIT; YHEREFORE, BEFORE ATTEMPTING TO READJUST, CHECK THAT THE TEST
EQUIPMENT AND PROCEDURE ARE CORRECT. ALSO CONSIDER, ESPECIALLY WHEN TESTING
WITH ELECTRONIC EQUIPMENT, THAT .002 MILLISECONDS VACUUM INTERRUPTER CONTACT
BOUNCE IS PERMISSIBLE DURING NORMAL CLOSING AND THIS BOUNCE CAN INFLUENCE THE
CONTACT TQUCH MEASUREMENTS.

IF IT IS DETERMINED THAT THE CONTACT SEQUENCE IS NOT WITHIN THE 2 MILLISECONDS,
THEN ADJUSTMENT IS REQUIRED. USUALLY, READJUSTMENT OF ONE POLE SHOULD BE
SUFFICIENT SO THAT ALL THREE POLES TOUCH WITHIN 2 MILLISECONDS. THE AIR GAP OF
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THE POLE TG BE CHANGED SHOULD BE DECREASED IF THE CONTACTS OF THAT POLE ARE
TOUCHING AFTER THE OTHER TWO POLES, OR INCREASED If THE CONTACTS ARE TOUCHING
BEFORE THE OTHER TWO POLES. THE AIR GAP IS DECREASED BY TURNING PUSHROD (2)
CLOCKWISE, VIEWING FROM THE TOP OF THE BREAKER, AND INCREASED BY TURNING
COUNTERCLOCKWISE.

BEFORE THE PUSHROD CAN BE TURNED, THE BREAKER MUST BE OPEN, CLOSING SPRINGS
DISCHARGED AND PIN (3) REMOVED. WITH THE BREAKER OPEN, THE VACUUM IN THE
INTERRUPTER MAINTAINS A CONSTANT UPWARD FORCE OF APPROXIMATELY 25 LBS. ON THE

MOVING CONTACT AND PUSHROD (2). THEREFORE, BEFORE REMOVING PIN (3), THE CONTACT

MUST BE HELD DOWN IN THE OPEN POSITION BY TEMPORARY SPACERS AT LOCATION (Z).
AFTER REMOVING RETAINING RING (4) AND PIN (3), ROTATE PUSHROD {2) AS REQUIRED.
1/4 TURN OF THE PUSHROD (2) WILL CHANGE THE AIR GAP BY APPROXIMATELY .019.

AFTER ROTATING THE PUSHROD, CAREFULLY REPOSITION THE MOVING CONTACT AND PUSHROD
VERTICALLY TO ALIGN THE PIN HOLES. REPLACE THE PIN AND RETAINER AND REMOVE THE
TEMPORARY SPACER. DURING THE READJUSTMENT PROCEDURE NOTE THAT THE CONTACT WIPE
AND AIR GAP DIMENSIONS, SPECIFIED PREVIOUSLY, MUST BE MAINTAINED. ALSO, THAT NO
MORE THAN 1/2 TURN TOTAL OF THE PUSHROD SHOULD BE REQUIRED WHEN READJUSTING FOR
CONTACT SEQUENCE.

AFTER COMPLETING THE CONTACT SEQUENCE PROCEDURE, RECHECK THE CONTACT WIPE AND
AIR GAPS.

THE FRONT COVER AND INTERPHASE BARRIER ASSEMBLY CAN NOW BE REINSTALLED. RETURN

THE RACKING SCREW TO ITS ORIGINAL POSITION BY TURNING IT COUNTERCLOCKWISE
APPROXIMATELY TWO TO THREE TURNS UNTIL IT STOPS.

CLOSING AND OPENING TIMES AND SPEEDS

AFTER THE OPERATON INTERVALS NOTED PREVIQUSLY, THE CLOSING AND OPENING TIMES ARE
RECOMMENDED TO BE CHECKED BY USE OF A CYCLE COUNTER, TRAVEL RECORDER*,
OSCILLOGRAPH, ETC., TO MONITOR THE TIME FROM ENERGIZING TO CONTACTS TOUCH OR
PART. '

* WITH MOUNTING SUPPORT, USED IN CONJUNCTOIN WITH AN OSCILLOSCOPE OR
OSCILLOGRAPH, AND INSTRUCTIONS ARE AVAILABLE ON SPECIAL ORDER FOR SPECIFICALLY
CHECKING OPENING AND CLOSING SPEEDS.

THE CIRCUIT BREAKE® CLOSING AND OPENING TIMES SHOULD BE WITHIN THE FOLLOWING
TIME RANGES FOR NORMAL OPERATION.

CLOSING TIME OPENING TIME
RANGE - MS RANGE - MS

45 - 65 30 - 40
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NOTES:

1. BELOW 0°C, THE CLOSING TIMES WILL INCREASE (BUT WITH NO REDUCTION IN CLOSING
FORCE); AND OPENING TIMES WILL BE WITHIN THE LIMITS.

2. ADJUSTMENTS TO CORRECT SPEEDS, IF FOUND TO BE QUTSIDE LIMITS, ARE CRITICAL
AND THE NEAREST OIESTRIC OFFICE SHOULD BE CONTACTED FOR RECOMMENDATIONS.

OPERATING MECHANISM ( SEE FIG. 6)

THE OPERATING MECHANISM IS ADJUSTED AT THE FACTORY FOR PROPER OPERATION AND
SHOULD NOT BE DISTURBED UNLESS THE CIRCUIT BREAKER DOES NOT CLOSE ELECTRICALLY
ON RECLOSING DUTY.

THE CONDITION IS CAUSED WHEN THE LATCH CHECK SWITCH (WHEN USED) IS NOT ACTUATED.
CIRCUIT BREAKER SHOULD NOT CLOSE BEFORE TRIP LATCH (4) HAS RESET.

ADJUSTMENTS SHOULD BE MADE WITH LATCH (4) AGAINST RESET STOP PIN (3). TURN IN
ADUSTING SCREW (1) UNTIL CONTACTS OF SWITCH (2) “"BREAK"™ (AS INDICATED BY AN
AUDIBLE CLICK OR CHECK WITH BELL RINGER). RETRACT ADJUSTING SCREW UNTIL SWITCH
CONTACTS “MAKE", THEN ROTATE ADJUSTING SCREW ONE TURN MORE. (ADJUSTING SCREW IS
SELF-LOCKING.)

RACKING MECHANISM (SEE FIG. 7}

THE CIRCUIT BREAKER RACKING MECHANISM IS ADJUSTED FOR PROPER OPERATION AND
SHOULD NOT BE DISTURBED UNLESS IT BECOMES POSSIBLE TO CLOSE THE BREAKER DURING A
RACKING OPERATICN.

IT MAY BE POSSIBLE THAT INTERLOCKED BLOCKING MEMBERS ARE NOT POSITIONED
PROPERLY, WHICH SHOULD BE CORRECTED AS FOLLOWS:

REMOVE THE LOWER FRONT MECHANISM COVERPLATE AND WITH THE CIRCUIT BREAKER CLOSED,
MAKE ADJUSTMENTS BY REGULATING THE LENGTH OF CONNECTING ROD (1) FOR 1/32 INCH
MINIMUM TG 3/32 INCH MAXIMUM CLEARANCE AT "A" BETWEEN TRIP LINK (3) AND BLOCKING
LEVER (2). THE MAXIMUM ADJUSTMENT AT POINT "A" SHOULD NOT EXCEED 3/32 INCH.

e
CONTROL RELAY ADJUSTMENT (SEE FIG. 8)

THE CONTROL RELAY DOES NOT NORMALLY REQUIRE ANY ADJUSTMENT IN THE FIELD.
HOWEVER, IF NECESSARY ADJUST THE GAP BETWEEN THE CONTROL DEVICE LEVER ADJUSTING
SCREW AND THE LIMIT SWITCH CRANK ARM FOR A ,016-,032 GAP WITH THE CLOSING
SPRINGS CHARGED. WITH THE CLOSING SPRINGS DISCHARGED, THE GAP BETWEN THE LEVER
STOP AND THE LEVER SHOULD BE 1/64" TO 1/16". '
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LUBRICATION

THE 15VHK CIRCUIT BREAKERS ARE LUBRICATED DURING FACTORY ASSEMBLY AS FOLLOWS:

1. THE PRIMARY DISCONNECT CONTACTS HAVE BEEN LUBRICATED WITH NO-OX-ID SPECIAL
GRADE-A GREASE MANUFACTURED BY SANCHEM, INC. (BBC NO. 713222A, 1 PT. CAN).

2. ALL MECHANISM PARTS, BEARINGS, PINS, ETC., HAVE BEEN LUBRICATED WITH ANDEROL
757 MANUFACTURED BY TE INTERMEDIATE DIVISION, TENNECO CHEMICAL, INC.
(BBC NO. 712994A, 4 0Z TUBE).

THE CIRCUIT BREAKER NORMALLY REQUIRES NO LUBRICATION DURING ITS USUAL SERVICE
LIFE. HOWEVER, IF THE GREASE SHOULD BECOME CONTAMINATED OR UNDULY OXIDIZED
(HARDENED AND DARKENED) OR IF PARTS ARE REPLACED, ANY RELUBRICATION SHOULD BE
DONE WITH THE LUBRICANTS NOTED. - '

NOTES:

1. IT IS RECOMMENDED THAT THE PRIMARY DISCONNECTS BE MAINTAINED BY RENEWING THE
GREASE.

2., DO NOT USE LIGHT OIL TO LUBRICATE ANY MECHANISM PARTS.
3. THE CHARGING MﬁOR IS SEALED AND NO LUBRICATION IS REQUIRED.

-

DIELECTRIC TESTS

IT IS RECOMMENDED THAT DIELECTRIC WITHSTAND TESTS BE MADE PRIOR TQ INITIAL USE
AND THEN AT ROUTINE MAINTENANCE PERIODS TO VERIFY THE INTEGRITY OF VACUUM
INTERRUPTERS,
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IF, DURING THE DIELECTRIC WITHSTAND TEST, THE REQUIRED TEST VOLTAGE CANNCT

BE SUSTAINED ACROSS THE OPEN CONTACTS OF THE VACUUM INTERRUPTER, THE INTERRUPTER
IS FAULTY AND MUST BE REPLACED. ALWAYS INSURE THAT THE CONTACT AIR GAP IS
CORRECT BEFORE CONDUCTING PRIMARY CIRCUIT DIELECTRIC TESTS.

CAUTION: WHILE THE PROCEDURE FOR DIELECTRIC TESTING A VACUUM BREAKER IS SIMILAR
TO THAT FOR ANY OTHER TYPE BREAKER, THERE ARE TWO AREAS WHICH REQUIRE EXTRA
CAUTION IN HANDLING.

1. THE INTERNAL SHIELD OF A VACUUM INTERRUPTER CAN ACQUIRE AN ELECTRICAL CHARGE
WHICH IS USUALLY RETAINED EVEN AFTER THE VOLTAGE IS REMQOVED. ON CERTAIN
TYPES OF INTERRUPTERS, THIS SHIELD IS ATTACHED TG THE EXPOSED MIDBAND RING
AND A GROUNDING STICK SHOULD BE USED TO DISCHARGE THE RING BEFORE WORKING ON
THE DEVICE.

2. . DIELECTRIC TEST VOLTAGES HIGHER THAN RATED VOLTAGE, APPLIED ACROSS OPEN
CONTACTS, MAY CAUSE A VACUUM INTERRUPTER TO EMIT SOME X-RADIATION WHICH
COULD BE A HEALTH HAZARD ON PROLONGED EXPOSURE AT CLOSE RANGE.

ACCORDINGLY, EVEN THOUGH THE EMISSION IS LOW AND ON FOR SUCH A SHORT PERIOD
OF TIME, IT IS CONSIDERED APPROPRIATE TO EXERCISE CAUTION.

THEREFORE, DO NOT RUN ANY PRIMARY CIRCUIT DIELECTRIC WITHSTAND TESTS ON ISOLATED
INTERRUPTERS WITH OPEN CONTACTS, ABOVE RATED VOLTAGE UNLESS TEST PERSCNNEL ARE
ADEQUATELY SHIELDED OR THEY ARE NO LESS THAN SIX FEET FROM THE TEST UNIT.

REGARDING COMPLETE BREAKERS, IT IS NOTED THAT NO HAZARDOUS X-RADIATION IS
PRODUCED WITH CLOSED CONTACTS AT ANY TEST VOLTAGE OR WITH OPEN CONTACTS AT RATED
VOLTAGE AND THERE SHOULD BE NO CAUSE FOR CONCERN. FURTHER, IF THE BREAKER IS
TESTED IN ITS SWITCHGEAR COMPARTMENT, THE ENCLOSURESTEEL PROVIDES SUFFICIENT
SHIELDING TO PROTECT PERSONNEL FROM X-RADIATION AT THE TEST VOLTAGES RECOMMENDED
BELOW AT THE NORMAL DISTANCES MAINTAINED FOR ELECTRICAL SAFETY.

THE FOLLOWING TEST VALUES SHOULD BE USED FOR DIELECTRIC TESTING THE COMPLETE
BREAKER AND ARE TO BE APPLIED FOR A ONE-MINUTE PERIOD.

60HZ DC

PRIMARY CIRCUIT 36.0KV 40KV

*fECONDARY CIRCUIT (CONTROL) 1100V 1500V

* IF IT IS DESIRED 'TO MAKE A DIELECTRIC TEST ON THE SECONDARY CONTROL WIRING,
TURN THE SPRING CHARGING MOTOR DISCONNECT SWITCH (1, FIG. 3) TO THE "OFF"
POSITION. APPLY TEST VOLTAGE (1100V-AC OR 1500V-DC) FOR ONE MINUTE TO EACH OF
THE SECONDARY DISCONNECT CONTACTS AT THE REAR OF THE CIRCUIT BREAKER.
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IF IT IS DESIRED TO MAKE A DIELECTRIC TEST ON THE SPRING CHARGING MGTOR,

TURN THE MOTOR DISCONNECT SWITCH (1,FIG.3) TO THE “ON" POSITION, APPLY TEST
VOLTAGE (540V-AC OR 760V-DC) FOR ONE MINUTE TO THE MOTOR CIRCUIT.

ELECTRICAL CHARACTERISTICS OF CONTROL DEVICE

FOR OPERATING VOLTAGE RANGES FOR VARIOUS NOMINAL CONTROL VOLTAGES, REFER TO
TABLE 1.

FOR AVERAGE CURRENT VALUES AT VARIOUS NOMINAL CONTROL VOLTAGES, REFER TO TABLE 2
THE CURRENT VALUES GIVEN IN THIS TABLE ARE AVERAGE, STEADY STATE VALUES AND
MOMENTARY INRUSH CURRENTS FOR ALL CHARGING MOTORS AND AC COILS ARE

APPROXIMATELY SIX TC EIGHT TIMES THESE VALUES,

ELECTRICAL OPERATING SEQUENCE

PLEASE REFER TO THE SPECIFIC SCHEMATIC DIAGRAMS AND OTHER OPERATIONAL
INFORMATION FURNISHED WITH YOUR ORDER.

FIG. 9 IS PROVIDED AS A TYPICAL SCHEMATIC FOR GENERAL INFORMATION ON ELECTRICAL
OPERATION.

RENEWAL PARTS

WE RECOMMEND ONLY THOSE RENEWAL PARTS BE STOCKED THAT WILL BE REQUIRED TO INSURE
PROPER AND TIMELY MAINTENANCE FOR NORMAL OPERATION OF THE 15VHK CIRCUIT
BREAKERS. COPIES OF THE APPLICABLE RENEWAL PARTS BULLETIN FOR SPECIFIC CIRCUIT
BREAKERS WILL BE FURNISHED ON REQUEST TO THE NEAREST DISTRICT OFFICE.

THE MINIMUM QUNTITY OF ASSEBLIES AND ITEMS RECOMMENDED IN THESE BULLETINS ARE
PREDICATED ON INFREQUENT REPLACEMENT OF PARTS BASED ON ACCUMULATED TESTS AND
OPERATING EXPERIENCE. TOTAL ASSEMBLIES ARE RECOMMENDED FOR FAST REPLACEMENT,
WHEN NECESSARY, TO RETURN THE BREAKER TO SERVICE AS QUICKLY AS POSSIBLE. THEN
CERTAIN REPLACED ASSEMBLIES CAN BE RETURNED TO THE FACTORY FOR NOMINAL
RECONDITIONING. THE BULLETINS CONTAIN SPECIFIC PART ORDERING INSTRUCTIONS; AND
IF DESIRED, SPECIFLC INSTRUCTIONS REGARDING REPLACEMENT OF THOSE PART ASSEMBLIES
RECOMMENDED, THAT ARE NOT 0OBVIOUS, ARE ALSO AVAILABLE IF ORDERED.

-

JABLE 1 - DPERATING VOLTAGE RANGE
UNDERYVOLTAGE
NOMINAL SPRING
CONTROL | CHARGING CLOSE TRIP PIGK-UP
YOLTAGE MOTOR COIL CoIL MAXIMUM | DROP-OUT
24 Vde - 19-28 14-28 21 7-14
48 ¥ de 38-56 38-56 28-56 41 15-29
125 Vde | 100-140 100-140 70-140 106 38-75
280 vV dc | 200-280 | 200-280 | 140-280 212 75-150
120 ¥ ac | 104-127 104-127 | 104-127 102 36-72
240 Vac | 208-254 | 208-254 | 208-254 204 T4-144
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TABLE 2 - AYERAGE CURRENT VALUES
NOM INAL SPRING
CONTROL |CHARGING] CLOSE TRiP LOCKOUT | UNDEA N.E.C,
VOLTAGE MOTOR colL calL colL YOLTAGE FUSE
24 ¥ de - 22,0 22.0 0.30 6.9 30
48 ¥ de 5.0 ig.? 10.7 0.15 0.5 30
125 V dc 10.0 5.0 5.0 0.06 0.2 30
250 ¥ d¢ 5.0 2,2 2.2 £.03 0.1 30
£20 ¥ ac 10,0 4.5 4.8 0.40 0.2 30
240 ¥ ac 5.0 2,3 2.3 0.20 0.1 30
g= <5
9= =7
10> «13
15= «14
o > < 03
02 = « 01
REAR ¥IEW OF
SECONDARY
01 SCONNECTS
LEGEND

o4
13
1) 126 of7c 12t —[t8] I o
25 ..l"_H, H } . N

Ls»
e [) o 09 __m_ ML @ N2 J‘} 302 (o2

MOTOR DISC. SWITCHM

cl

& - Auxilsary Switch Contact Closed When Breaker |s Closed.
b - Auxiliary Switch Contact Opcn when Breaker |s Closed.

LCb = Latch Check Switch Contact Closed when Breaker Operating
Mechaniam |s Reset.

1Sa ~ Limit Switeh Contact Open When Sorings Are Discharged,
Closed When Springs Are Charged.

LSb = Lamit Switch Contact Closed When Springs Are Discharged,
Open When Springs Are Charged,

TC = Shunt Trip Corl.
A - Closing Latch Release Corl.

Y = Control Relay Lockout Coil.
Ya - Normaily Open Control Relay Contact.
¥b ~ Normally Closed Control Relay Contact.
T8 - Terminal Black Point,
ML - Motor Lead.
CE - Ceil Lead End,
€2 ~ Terminal Jumper {Control Device).
> « Female Seconcary Disconnect Contact.
WY - Undervoltage Trip Device.

U¥b - Kormally (losed Undervoltage Trip Device Contact.
B8 = Permissive Control Switch,
BL = Blockeng Lever Switch (Open When Ground Switch Is Locked

Fig. 8 — Typical DC Schematic Diagram of Control Circuit

In Ground Position}.






