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• . ... ... 

INTRODUCTION 

Th is i nstruction manual contains i nsta l l ation, operation and maintenance i nformation for Type VV-1 500 vacuum circu it 
breaker of the 34.5 kV class, w ith Type 5 1 5-4 V stored energy operator. 

WARRANTY 

The sales contract carries a l l  information on warranty coverage. 

RECEIVING 

Circu i t  breakers are sh ipped from the factory complete ly assembled. Observe weight markings on crates and ensure that 
capable handl ing equ i pment i s  used. 

Remove crating carefully with the correct tools. Check each i tem with the sh ipping manifest. If any shortage or damage is 
found, immediately cal l  it to the attention of the local fre ight agent hand l i ng the sh i pment. Proper notation shou ld be made 
by h im on the freight bi l l .  This prevents any controversy when c la im is made, and fac i l i tates adjustment. 

When handl ing breaker (F ig. 1 )  with a crane or hoist, secure one sl ing around handle on front of breaker and other sl ing 
under bottom of truck frame at rear of breaker. Use a spreader to prevent truck frame d i stortion and/or damage to inter· 
rupters. Do not attach l ifti ng hooks, rope, etc., to bushings, insu l at ing parts, fitt ings, etc. Do not attempt to roll breaker off 
of sh ipping skid without us ing ram ps provided for th is purpose . 

STORAGE 

Indoor- The circu i t  breaker shou ld  be insta l l ed as soon as poss ible .  I f  storage is necessary, breaker shou ld be kept in a 
clean dry pl ace where it w i l l  not be exposed to d irt, corrosive atmospheres or mechc;n ical  abuse. 

Outdoor- Outdoor storage of circu it breakers is not recommended. If breakers must be stored outdoors, they must be 
covered completely and a heat source prov ided to prevent condensation and subsequent corrosi on.  

CIRCUIT BREAKER PREPARATION 

Prepare the circu it  breaker for insert ion into its cubicle as fol l ows: 

1 .  Remove crate and hardware securing breaker to sh ipping sk id .  Secure the un load ing ramps prov ided to the skid and rol l 
breaker off skid. 

NOTE 

Breaker is sh i pped in the closed position . DO NOT TR I P  OPEN UNT I L STEP 5. 

2. Remove the four bolts at the breaker frame which attach the gl ass polyester barrier assembly . Lift the barrier assembly 
vertica l l y  to clear the vacuum interrupter assembl ies. See Fig. 2 & 2a. 

3 .  Examine the vacuum interrupter tubes and support ing structure for any obvious evidence of shipping damage. 

4. With breaker sti l l  in  c losed posit ion observe the d istances marked "A 1" & "A2" in Figure 3 .  An average between "A 1" & 
"A2" w i l l  produce d i stance "A" which represents the addit ional compression imparted to the contact pressure springs 
from the point where the interrupter contacts ma ke, to the point where closing linkage has completely toggled. D i s· 
tances "A 1 "  & "A2" shou ld be approximately 1 /8 inch and shou ld  not require adjustment .  Do not attempt to adjust 
these dimensions to be exactly 1 /8 i nch on each side as it is not required and cou ld d i sturb other sett ings.  

D i stance "A" also represents the maximum a l lowable erosion of approx imate ly  1 /8 inch of the interrupter contacts . 
As the contacts erode during the service l ife of the circu i t  breaker, d i stance "A" w i l l  become less. When d istance "A'' 
measures with in .030 to .0 1 5  inches, the vacuum interrupter should be rep laced .  This d istance should be checked at 
periods of routine maintenance and after periods of high short-circuit interruptions. The rate of erosion wil l vary with 
the service condit ions. See "CONTACT ER OSION," page 1 0. 

5. Push manual trip  button to open breaker (F ig .  1 5 ) .  

6 .  Wipe the outside of the interrupters and support ing insulat ing parts with a clean, dry cloth. 
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7. H i -pot each individual vacuum interrupter wh i l e  in the open position, to verify that damage has not occurred during 
sh ipment. The vo ltage should be raised gradua l ly, and the contact gap should sustain 30 kV, 60 H z  ac for 1 minute, or 
42 kV de for 1 m inute. If it does not, the i nterrupter is faulty and must be replaced. Test each interrupter individually, 
not two in series. 

CAUTION 

O BS E R VE T H E  FOLLOWI NG ITEMS WH E N  H I -POTT I N G  THE  VACU U M  I NT E R R UPTE RS. 

• With respect to X-rad iation: (No hazardous X -rad iat ion is produced with closed contacts o r  with open 
contacts or with open contacts with rated operating vo ltage appl ied to them ). 

• Do not h i -pot the interrupters at vol tages higher than l isted. 

• Test person nel should remain at least s ix feet away from the in terrupter be ing tested.  

• The c i rcu it breaker current carry ing parts on  the inte rrupter may retam a static charge after the hi-pot 
test. so d i scharge with a grounded probe before handling. 

8. I nstal l  plug jumper and energize contro l .  (Spring charg ing motor wil l  ru n to compress closing springs. ) Refer to Switch­
gear I nstruction Book 1 8X584 7 for plug jumper insta l l at ion instructions. 

9. Close the c i rcui t  breaker e lectrical ly by using the control swi tch on the switchgear cubicle panel . Note that the motor 
wi l l  immediate ly run again, charging the closing springs. 

1 0. Verify that the c i rcuit breaker is c losed and remains cl osed by checking the mechanica l  posi tion i ndicator. 

1 1 .  Trip the c i rcuit breaker with the control switch . 

1 2. Close the breaker by pul l i ng on the manual c lose loop (72, Fig. 6 ) .  

13. Repeat the c lose and  opening operations several t imes ei ther manuall y o r  e lectrically observing th at the following 
i tems are funct ion ing properly: 

Operation Counter (6, F ig. 22) 
Open-Close I nd icator (40, Fig. 1 5 ) 
Charge-D ischarge I nd icator (25, Fig. 1 5 ) 

1 4 .  I t  is suggested that the open ing and cl osing  times be establ ished for the breaker when new and periodical ly  when 
routine ma intenance is performed . The clos ing time should be with i n  the range of .036 to .056 seconds, and the 
tr ipping time with i n  .0 1 5  to .023 seconds. 

1 5. De-energize control power and remove plug jumper. Close and trip breaker manua l ly  to d i scharge springs. 

1 6. Coat movable pr imary and secondary d isconnects with a f i lm of A-C contact l ubricant, 1 5- 1 7 1 -370-002. 

1 7. Replace barrier assembly, centering with respect to interrupter assem bl ies .  Note: Barrier assembly mounts on the side 
of the angles farthest from the operating mechan ism ( F ig.  2 ) .  

CAUTION 

PUSH MANUAL T R I P  B UTTON TO MAKE  SU R E  B R EA K E R  I S  OPE N  B E F O R E ATTEMPT I N G  TO 
INSE R T  B R EA K E R  INTO CUB ICLE .  

,. . 

1 8. Insert breaker into cubicle. Breaker must be al igned with cubicle ra i l s  by maneuver ing i n  the ais le .  I t  is recommended that 
a reference pivot poin t  for the center wheel s  of the breaker be l ocated on the a is le fl oor to fac i l i tate a l ignment. The 
breaker cubicle has floor-mounted gu ide angles to funnel the front wheel s  into proper posit ion and the front of the 
breaker has a fender plate to protect the barrier assembly wh i le inserting .  

1 9. Should interference occur as the breaker starts into the cubic le, check that the continuous current ratings of the breaker 
and cubicle are the same. An angle on  the floor of the cubicle will i nterfere with i nsertion if the ratings a re n ot the same. 

20. The breaker must be pushed i n to the cubicle (see caution above) until the l atch bar ( LB, F ig .  26) engages the slot i n  the 
cubicle angle (CA, F ig .  26) . Should the breaker stop before latch bar ( LB, F ig .  26) engages, check to see that the 
breaker i s  in the open pos ition . If not, manual ly tr ip open and push the breaker i n .  

2 1 .  Swing test block (TB, F ig .  2 5 )  clockwise unt i l  i t  ma intains i ts posit ion against the secondary d i sconnect (SO, F ig .  25).  

22.  E nergize the control and test the close-open operation of the breaker. Observe the operation of the stat ionary mounted 
aux i l iary switch (if one is provided ) .  See F ig .  22. 
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23. Leave the breaker i n  the closed posit ion . De-energize the control and d i sconnect the test b lock .  

24 .  With the breaker closed, attempt to raise the breaker by inserting the rack ing crank (Fig. 25) and turn clockwise. I t  
should not be possible t o  turn the crank, nor should the crank ing effort trip the breaker. 

25. Manual ly trip the breaker, and agai n  turn the crank c lockwise. Th i s  time the crank ing effort wi l l  turn aga inst the resis­
tance of the rack ing screw clutch (Fig. 7) until the rack ing interlock is cammed out. Then the screw wil l  turn and the 
breaker wi l l  start to rise. 

Note that the fi rst one or two turns require extra torque to cam out the interlock . 

26. Observe that the shutter moves and that the breaker d i sconnects clear the shutter. 

27. After several turns in the clockwise d i rect ion, return the breaker to the disconnect position by turn ing the crank 
counterclockwise. When the breaker has reached the d i sconnect posit ion, the trip free i nterlock bar snaps to the right 
and the cranking should be stopped . 

28. Place a padlock hasp i n  hole shown i n  Fig. 1 2 .  Attempt to crank the breaker. I t  should not be possible. 

29. Remove the padlock and s lowly turn the rack ing crank cl ockwise unt i l  the trip free interl ock has cammed to the left. 
Then place the padlock hasp in hole shown in Fig. 1 2 . Th is wi l l mai nta in the breaker in the trip free posit ion.  Check by 
repeating steps 2 1  and 22 above. 

30. Remove the pad lock, open the breaker, turn control power off, and with the I ine and bus de-energized, rack breaker 
into ful ly  connected posit ion. IF BUS OR L I N E  AR E E N E R G IZED,  G ET CLEARANCE B EFO R E  B EG I N N I NG 
TH IS  STEP. 

3 1 .  Repeat Step 22. 

32. Lock out k i rk i nter lock (if provided ) and check that the breaker remains trip-free. 

33. Open the breaker and turn the rack ing crank counterclockwise to l ower the breaker. At about the half way posit ion, 
the breaker should not lower i tself (negative crank effort). If the breaker tends to fal l ,  the brake band spring (B BS, 
Fig. 5) should be tightened when the breaker has been removed from the cubic le .  To make this adjustment see view 
"A" Fig. 5 and t ighten cap screw 65, stopnut 59, spring 74 as required . 

34. To remove the breaker from the cubicle, check that the control power is off, the test block d i sconnected and that the 
breaker has been manual ly closed and opened to remove any residual spr ing energy . I f  spring energy is not removed, 
operation of the breaker re lease lever wi l l  c lose the breaker. Push manual trip button to open breaker before attempting 
to pul l breaker out of cubicle. Push breaker release lever (Fig .  9) ,  to the right and pul l on the breaker handle. I f  the 
breaker moves outward only a few inches, and seems to jam, push it in  a short di stance and aga in  attempt to pul l  it 
outward . The swivel wheels at the operator end of the breaker may wedge on the guide funnel, but can be cleared by 
the above action .  

CIRCUIT BREAKER DESCRIPTION 
A typical c i rcuit breaker consi sts of primary d isconnects, vacuum interrupters, and operator sections (Fig. 2a ) .  The 

primary d i sconnect section conta ins  the main contacts which supply power to the load.  The vacuum Interrupters open and 
close the e lectrical system during normal and/or fault condit ions. The operator section conta ins the mechan ism which 
operates the dr ive bar used to close and open the main contacts. Th is mechan ism consists of a stored energy operator with its 
associated l i nkages and control c i rcui try . 

TRIPPING 

The vacuum c ircuit breaker is tripped due to operation of the manual trip button (Fig. 1 5 ) or the trip solenoid 
(59, Fig. 6 ) .  

INTERRUPTION 

When the ci rcuit breaker is tr ipped whi le carry ing current, the contacts within the vacuum interrupters part, and an arc is 
established. Due to the efficiency of the vacuum interrupter, the arc is norma l l y  interrupted at the first current zero . 

CLOSING 

The breaker is c losed by the stored energy operator straighten ing a toggle i n  the four-bar l i nkage which forces the dr ive 
bar (36, Fig. 4 )  back, rotating the bel l  cranks (37, Fig. 4 )  upward, closing the breaker. 
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STORED ENERGY OPERATOR 

The stored energy operator ( F ig. 6) uses ch arged springs to power the closi ng operat ion. A stored energy operator consists 
of three systems: spring charg i ng dr ive, cam and ratchet assembly, and four  bar toggle li nkage ( F ig. 1 8) .  These systems are 
d i sengaged from each other except while performing their specific functions .  For example - the spring charging d ri ve and 
cam-ratchet assembly are d i sengaged except when the cam-ratchet arrangement is be ing charged. S im i l arly, the cam-ratchet 
and fou r  bar l inkage a re free of each other except du ring closing. 

Stored energy operated breakers normal ly requ i re a single commercial relay for control. Th is relay is furn ished to match 
the contro l voltage. 

RECLOSING CONTROL (Optional - For Reclosing Applications Only) 

The tr ip l atch check system provides the necessary control to perform th
_
e reclosing function when the switchgear is 

equ ipped with reclosing rel ays. 

The system i s  comprised of three e lements: a magnetic actuator (2, F ig .  1 9) ,  a non-contact ing magnetically operated hall 
effect switch (sensor) (1, Fig. 1 9) .  and a time (delay)  module ( F ig .  1 9) .  The system performs two distinct function s  prior to 
enabl ing the reclos ing operation .  

1 .  It senses that the tr ip  latch h as returned to its reset position, and is ready to receive a reclosing operat ion. 

2. Imposes a delay following l atch reset to insure the linkage assembly has fu l ly  reset and then appl ies power to the spr ing 
release coi l .  

The non-contacting magnetically operated Ha l l  Effect switch and magnet actuator combine to perform proximity detection 
of the trip l atch ta i l .  The speed of operation and life expectancy of this proxim ity sensor system is not l im ited by mechan ical 
actuation as no phys ical contact between the actuating magnet and hall switch exists. The switch consists of a hall sensor, 
tr igger, and ampl ifier i ntegrated on a s i l icon ch ip .  Its complete encapsulat ion isolates the device from envi ronmental effects. 

AUXILIARY SWITCH 

Mounted on the breaker, the auxiliary switch is n ormal l y  used to open the tr ip c i rcu i t  when the ci rcui t  breaker is opened . 
As th is  mu lt i -stage switch operates from the breaker d rive bar, circuitry dependent on the position of the breaker, such as 
indicator l ights, etc., is wired through this switch . The individual stages are easily converted to "a" or "b" without 
d i sassembling the switch ( F ig. 17) .  

TRIP SOLENOID 
Normal electrical tripping (open ing )  is caused by the trip solenoid (59, Fig . 6) wh ich is designated 52 TC on the schematic 

of Fig. 16. The trip solenoid is energized by operation of the circuit breaker control switch or the protective relays which 
are mounted on the switchgear. 

CIRCUIT BREAKER OPERATION 

Normal - Normal circuit  breaker operation is contro l l ed by cubicle mounted contro l s  o r  other contro l  devices. The clos ing 
springs of the stored energy operator wi ll charge as soon as the b reaker control is energized . Check the motor cutoff 
adjustment  (Page 9) if springs do not charge. 

Opening Breaker- Stored energy operated breakers can be tripped manually by depressing the trip button ( Fig. 15) or 
electrically by energizing the trip circuit. This rotates the latch that al l ows the closing linkage to col l apse and reset. 

Closing Breaker- When the springs of the stored energy operator a re fully charged, the breaker can be closed manua l ly  
by pull ing the manual close pu l l  rod (72, Fig. 6) .  or e lectrically by energizing the closing ci rcuit. This rotates the l atch 
( 1 5, F ig. 6) that a l lows the springs to close the breaker. 
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STORED ENERGY OPERATOR- DESCRIPTION OF OPERATION 

SPRING CHARGING CYCLE 

Energization of the B reaker Control Circui t w i l l  cause the spr ing charg ing motor ( 20, F ig .  6 )  to start charg ing the c los ing 
spr ings (94, F ig. 6) .  The spr ing charging motor (20) wi l l  d rive the dr iv ing pawl ( DP, F ig .  6 )  through an eccentric d r ive shaft 
( 1 4, F ig. 6 ) .  The dr iv ing pawl (DP)  w i l l  turn the ratchet wheel (5 1 ,  F ig. 6) counterc lockwise one tooth at a t ime. The ho ld ing 
pawl ( HP, Fig. 6) w i l l  hold the ratchet in posit ion between dr iv ing strokes of the d r iving pawl ( DP) . This charg i ng operat ion 
wi l l  conti nue turn i ng the ratchet wheel ( 5 1 ) counterclockwise a tooth at a t ime unti l  the closing springs (94) are ful ly charged 
(compressed ) and dead center. The motor w i l l  d r ive the ratchet wheel past th i s  dead center posit ion and the closing springs 
(94) w i l l  aid rotation of the ratchet wheel and cams counterclockwise unti l  spring release rol lers (SR  R, F ig. 6) on the inside 
surfaces of cams (52 & 53, F ig. 6) engage the closing l atch ( 1 5, F i g .  6 ) .  This  arrests the mot ion of the ratchet wheel ( 5 1 )  and 
the cams (52 & 53) and holds the operator in the ful l y  charged posit ion. As the cams and ratchet wheel go over center, the 
motor cutoff swi tch ( 1 0, F ig .  20) is actuated to de-energ ize the spr ing charg ing motor ( 20 ) .  The spr ing charg ing motor then 
coasts to a stop and driving pawl ( DP )  osc i l lates free ly i n  the smooth tooth less section of the ratchet wheel . 

The motor cutoff switch (10, Fig. 20) has four functions: 

'1. I t  de-energizes the spring charging motor ( 20, Fig. 6 ) .  

2 .  I t  opens a contact i n  the ant i -pump relay ci rcuit. 

3.  It sets up the closing coi l  c i rcuit .  

4 .  I t  can be used to energize an ind icating l ight to ind icate that the c los ing springs (94, F ig .  6 )  are ful ly charged.  

NOTE 

The close latch check swi tch (CLCS, F ig. 6) is in the motor ci rcuit. The close latch check switch monitors 
the position of the close latch ( 15) and w i l l  prevent charging of the closing spr ings (94) el ectrica l ly un less 
the close l atch ( 1 5) is in the correct posit ion . 

As energy is stored in the closing spr ings, the four bar l i nkage (54, F ig. 6) wil l be positioned by the l i nkage reset spr ing 
(LRS, F ig. 6 )  wh ich acts to cause cam fol l ower ro l lers (CF R, F ig. 6 )  to fol low the surface of cams (52 & 53, F ig. 6 )  until the 
l i nks are in  a reset posit ion, and a l l owing l atch ro l lers ( L R ,  F ig .  6) to be positioned in front of trip latch ( 1 6, F ig. 6). 

The charging position of the operator is shown by an ind icator (25, F ig. 1 4 ) .  

RECLOSING CONTROL (Optional - For Reclosing Applications Only) 

The electronic so l i d  state time de lay module works in concert with the tr ip latch sensor system.  The time delay module 
consists of an electronic timer and an electromagnetic relay. The diagram (Fig. 16) shows the timer module receiving power 
between terminals 1 and 3. Termina l  3 is connected to the common side of the c los ing contro l  source. Terminal 1 is con­
nected to the h igh side of the c los ing control source through auxi l iary contact ( 528) and the closing source contact "0 1 /C". 

The tr ip latch sensor system consi sts of the magnetic actuator ( 2, F ig .  1 9) and the Ha l l  Effect switch ( 1 , F ig .  19) .  

The t ime delay module i s  not energ ized unt i l  the c los ing spri ngs are charged, the breaker i s  open and the closing source 
switch "0 1 /C" is closed. When the latch resets at the i nstant "0 1 /C" closes, the t imer module's internal relay with norma l ly  
open contact operates with no i ntent ional  delay (40 ms e lectro-mechanical de lay )  to  connect the  spr ing release solenoid 
through t imer module termina l  2 to the h igh s ide of the c los ing source in it iat ing the breakers closing sequence. 

If the trip latch is not reset at the t ime the c los ing source is appl ied, the timer module w i l l  assume a delaying mode of 
operat ion. Upon latch reset a predeterm ined delay w i l l  be imposed before the t imer's relay closes energizing the spring 
release so lenoid. The comp lete trip latch check system is not affected by broad variation of closing source voltage. The time 
delay e rror caused by temperature extremes of -40° C to 65° C is a minus 3% to p lus 5%. 

BREAKER CLOSING CYCLE 

Energiz ing the c los ing solenoid (63, F ig .  6) w i l l  d rive the c lose l atch ( 1 5, F ig. 6) away from the spr ing rel ease rol le rs (SR R, 
F ig .  6 )  on the cams (52 & 53, F ig .  6),  releas ing the stored energy i n  the c los ing springs (94, F ig. 6) . The clos ing spr ings w i l l  
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drive the ratchet wheel (51, Fig. 6) and the cams counterclockwise at a h igh rate of speed. The cams will engage the cam 
follower rollers (CFR, Fig. 6) of the four bar linkage (54, Fig. 6) and drive them forward, causing the four bar linkage to 
become straight. As the four bar linkage becomes straight, it forces the drive bar (36, Fig. 4) back, causing the bell cranks 
(37, Fig. 4) to rotate while causing the breaker contacts to close and the opening springs ( 1 6, Fig. 5) to be charged. The cams 
(52 & 53, Fig. 6) drive the four bar linkage (54) over toggle and against the frame, thereby latching the breaker contacts in 
the closed position. 

SPRING RECHARGE AFTER CLOSING 

When the closing cycle has been initiated and the cams (52 & 53, Fig. 6) begin to turn, the motor cutoff switch (MCS, 

Fig. 1 1 ) resets itself. A "b" auxiliary switch of the breaker opens, de-energizing the closing solenoid (63, Fig. 6). The close 
latch ( 15, Fig. 6) returns to its reset position and the close latch check switch (CLCS, Fig. 6) closes and energizes the spring 
charging motor (20). The closing springs (94) are then recharged as described earlier. 

TRIPPING CYCLE 

Energizing the trip solenoid (59, Fig. 6) will drive the trip latch (16, Fig. 6) away from latch roller (LR, Fig. 6) on the 
four bar linkage (54, Fig. 6). This allows the four bar linkage to collapse and the breaker contacts will open. If the closing 
springs (94) are in the charged position, the linkage reset spring (LRS, Fig. 6) will immediately reset the four bar linkage (54). 
If the closing springs (94) are not charged, the linkage reset spring (LRS) will not reset the four bar linkage (54) until just 
before the closing springs (94) are completely charged. 

ELECTRICAL CONTROL 

Schematic (Fig. 16) 

The normal control for this operator is contained in a control panel (CP, Fig. 11) mounted on the right hand side of the 
operator. It consists of the motor cutoff switch (MCO, Fig. 1 1 ), anti-pumping relay (APR, Fig. 1 1 ) ,  and the close latch check 
switch (CLCS, Fig. 1 1 ) .  The control arrangement schematic diagram is shown in Fig. 16. 

Spring Charging 

The spring charging motor power is supplied through circuits 3 and 4, Fig. 16. The close latch check switch is closed 
when the close latch ( 15, Fig. 6) is in the reset position. The MCO switch contacts are shown with the closing springs dis· 
charged. When the control is energized, the motor starts to charge the springs. The MCO switch is operated by roll pin striker 
( RPS, Fig. 6) mounted in the ratchet wheel. As the ratchet wheel and drive blocks ( RW & DB, Fig. 1 1 ) charge the springs, the 
ratchet wheel revolves to the position of full compression, dead center. Beyond dead center position, the springs aid rotation 
and cause the roll pin striker (37, Fig. 20) to depress the actuator (35, Fig. 20) of the MCO switch, opening the motor circuit 
and the MCO contact in the anti-pumping relay circuit. The spring charging motor coasts to a stop with the driving pawl 
(DP, Fig. 6) oscillating freely on the smooth portion of the ratchet wheel. 

CLOSING 

The standard control schematic for the stored energy operator is shown in Fig. 16. When the close control switch is closed, 
the circuit from wire 7 through MCO and 52/ to 52b to wire 6 energizes the closing coil, closing the breaker. When reclosing 
relays are used, the circuit is from wire 7 through MCO and 52Y to 52b through trip latch delay module (timer-TL T) ener· 
gizing the closing coil, closing the breaker. 

As soon as the closing springs are discharged, the MCO switch contact closes to energize the 52Y relay. If the close control 
switch remains closed, the 52Y relay remains picked up through contact 52Y. The control switch must be released to reset 
control for another closing operation. This forms the anti-pumping relay circuit which prevents the circuit breaker from 
reclosing immediately after a trip free operation. If control power is momentarily lost during closing, upon re-energization, 
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the 52Y relay p icks up instantaneously through contact MCO mainta in ing the ant i -pumping relay c i rcuit pr ior to complete 
spr ing charg ing .  

Close Latch - Mechanical and Electrical Interlocks 

The close latch ( 1 5, F ig. 6) must be ful ly reset to rece ive the cam mounted spr ing release ro l l ers at the end of the charg ing 
cycle. To insure the c lose latch i s  i n  th i s  ful l y  reset posit ion, an e lectrical and mechan ical interl ock i s  provided . 

The close latch check switch (CLCS, F ig .  6) consists of a snap-action type switch mounted i n  close proxi m ity to the close 
latch . A striker  pl ate at the ta i l  of the close latch engages the switch's actuator sl ightly before the ful ly reset position is 
ach ieved and actuates the switch pr ior to the latch 's reach ing the ful l y  reset posit ion . At the t ime of actuation, a contact 
closes, i n it iat ing the charging sequence. The switch operates with very smal l  d i fferenti a l .  This sens it iv i ty, coupled with the 
c lose latch biased engagement of the spr ing  release ro l lers, prov ides a posit ive sensitive inter lock. 

The mechanical interlock ( F ig .  23) prevents charging of the clos ing springs if the c lose l atch is not adequately reset. A 
l inkage attached by a clevis to the close l atch , extends across the upper portion of the operator on r ight hand s ide to the 
dr iv ing pawl mechan ism. An extension of the i nterlock l i nkage passes above the dr iv ing pawl constant force return spr ing.  
I f  the close l atch fai l s  to return to a ful ly reset posit ion, the l i nkage extens ion thrusts the dr iv ing pawl 's return spring out­
ward, prevent ing the dr iv i ng pawl's engagement of the ratchet wheel ,  thus mechanica l ly i nh ibit ing either manual or e l ectrical 
spring charging. 

Racking interlock: ( F ig. 1 2  & 1 3 )  Prevents racki ng the breaker up or down and removal or ful l i n se rtion into cubicle if  
breaker i s  c l9sed .  The racking inter lock is actuated by the cubicle angle (F ig .  26) or by a cam ( F ig .  8) on the clutch assembly 
which cams against the cam rol ler  on the inter lock. When the breaker i s  open the d r i ve bar (F ig. 11 ) is in  the ra ised position 
and the racking inter lock i s  permitted to sl i de from r ight to left without interference. When the breaker i s  closed the dr ive 
bar is in  the down position and the racking inter lock i s  prevented from sl iding from right to left by the stop block ( F ig .  1 2 ) 
wh ich cannot pass under the dr ive bar (F ig .  1 1  ). When the stop bl ock h i ts the drive bar preventing the interlock from s l id ing 
the breaker cannot be racked up or down because the cam on the clutch assembly cannot push the cam ro l le r  on the inter­
lock out to clear the cam . Since the inter lock cannot sl ide it also prevents the breaker from going into the cubicle past the 
cubicle angle ( F ig. 26): If it is possib le to turn the racking crank far enough to tr ip  a closed breaker, the stud ( F ig .  22a)  is out 
of adjustment. Check the d imension .38 ± 1/32 i nch ( F i g .  22a) and adjust if required . Also, check the rol l pin (F ig .  22a)  to 
make sure it is set at .50 ± 1 /32 inch as shown. 

Spring discharge interlock: ( F ig .  1 2) Prevents breaker from going fully  into the cubicle or from be ing withdrawn from the 
cubicle with the clos ing springs charged . Th is i nterlock is actuated by spr ing rel ease lever ( F ig .  9) or by cubicle mounted angle 

, ( F ig .  26) . When the inter lock is actuated i t  pushes close latch ( Fig. 6, item 15) away from spr ing release roller ( F ig .  6, item 
S R  R )  a l lowing springs to d i scharge. 

ADJUSTMENTS 
Adjustments are factory set and checked before and after numerous mechan ica l  operations on every breaker to insure correct­

ness. No adjustment checking should be necessary on new breakers. If a malfunction occurs, check for hidden sh ipping damage . 

The fol l owing wi l l  he lp make proper instal l at ion and adjustment when replac ing a broken or worn part. 

CIRCUIT BREAKER TIMING 

A compari son of ci rcuit breaker t im ing  at any period of mai ntenance with that taken when the breaker was new wil l 
i ndicate the operational  condit ion of the breaker mechanism. The normal c los ing and tr ipping tole rances are given i n  item 14  

:on  page 2 .  I f  operation exceeds these tolerances, i nvestigation to determine the cause should be  initiated. 

AUXILIARY SWITCH (Cubicle Mounted- Optional Equipment) 

The auxi l i ary switch actuat ing rod on breaker ( F ig .  22 )  operates the cubicle mounted auxi l i a ry switch (when furnished)  
by rotating the d ri ve tubes ( F ig .  22 ) .  Actuating  rod adjustment is covered i n  F ig .  22.  

AUXILIARY SWITCH (Breaker Mounted) 

The Type 0- 1 0  auxi l iary switch ( F ig. 17 )  is designed so that the ind iv idual contacts may be positioned in fifteen degree 
steps without d isassembl ing the switch . 

Us i ng long-nosed p l iers, move the rotor contact ( 1 6) i n  the s lot of the she l l  ( 1 4) ,  compress ing spring ( 1 5) .  Th is wil l  free 
,the rotor from the retainer ( 1 7 ) .  R otate the rotor to the des ired posit ion and release. Be sure the rotor springs sol i d ly back 
i aga i nst the reta iner  to ful ly  engage the rotor and reta iner teeth . 
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Racking Interlock Adjustment (Fig. 27) 
In down position (view #1, Fig. 27) adjust collar "A" so that point "B" is flush with backplate when roll pin is 0.12 to .� 

0.19 inches from positive stop angle (item 18). 

In up position (view #2, Fig. 27) adjust collar "C" so that point "D" is 0.31 inches beyond backplate when ball nut is 
0.12 to 0.19 inches from clamp collar. Adjust collar "E" to compress spring 0.25 to 0.38 inches. 

TRIP LATCH ADJUSTMENTS 

Trip Latch Clearance- To change clearance between trip latch and trip latch rollers, see Fig. 18. Breaker must be open 
with springs discharged, then loosen "Lower Link Stop" (Fig. 18) and rotate to permit maximum "Lower Trip Link" move· 
ment. Adjust all locknuts (20, Fig. 3) on new interrupters only until a 0.030 to 0.060 inch gap appears between the trip latch 
and latch roller. Rotate lower link stop until it touches lower link and lock in place. 

Any adjustment to locknuts (20, Fig. 3) will affect the "B" dimension (Fig. 3). 

Important: On new interrupters only (not interrupters which have been in service) the "B" dimension must be 0.675 ± 
0.030 inches which should automatically produce a trip latch clearance of 0.030 to 0.060 inches (Fig. 18). 

DO NOT ADJUST LOCKNUTS (20, Fig. 3) on any interrupter which has been in service. 

Trip Latch Bite -Trip latch bite is established by setting the latch tail top surface 0.531 inches below bottom surface of 
solenoid mounting plate (Fig. 19). Lock securely with jam nut. One turn of adjusting screw will alter the gap 0.062 inches. 
This setting will produce a latch bite of approximately 1/8 · 1/4 inch as shown in Fig. 19. 

TRIP LATCH CHECK SENSOR ADJUSTMENTS (Fig. 19) 

This adjustment is to be completed only after establishing the "bite" adjustment described above. 

The magnetically operated hall effect switch (sensor) and actuating magnet are to be assembled to the operator. After 
installation, the unit is to be adjusted by advancing the threaded bushing ( 1, Fig. 19) through the tapped hole in mounting 
plate until a gap of .040-.000 + .015 inches is achieved between the surface of the switch and the top of the sh rink tubing, 
holding the magnet actuator (2, Fig. 19) assembly to the trip latch tail. With this gap achieved, the sensor may be locked in 
place. Important: Torque limit on item 1 ,  Fig. 19 is 60 in. lb. 

Functional electrical test on breaker may be made to confirm sensor's operation. The timing module's nameplate and 
rated voltage should be checked to insure it matches breaker closing control voltage. The timer's delay adjustment has been 
previously set and should not be altered. Remove wire from terminal 2 on timer module and insulate. Open breaker and 
charge closing springs. 

Apply closing voltage and observe light emitting diode (led) adjacent to delay adjustment. The led should be brightly 
illuminated when the trip latch is fully reset. Depress latch with manual trip lever and observe the led goes out. Release trip 
lever and the led should come on. This sequence confirms sensor's operation. Do not apply closing control voltage for longer 
than two minutes while performing this test. 

MANUAL CHARGING OF CLOSING SPRINGS 

To charge th e closing springs manually, disconnect control power before inserting the manual charging crank in the socket 
located on R.H. side of operator cover (Fig. 13). Turn the crank in a counterclockwise direction to charge the springs. 

CAUTION 

MAINTAIN A FIRM GRIP ON CRANK 

The closing springs are charged through the driving pawl and ratchet wheel and are thereby indexed by the 
holding pawl. Some springback can occur between tooth positions on the ratchet wheel. 

The effort to charge the closing springs will fluctuate and will increase to a peak and then decrease. At the point of least 
effort an audible click will be heard and the effort to turn the crank will drop to near zero. The mechanism is now fully 
charged. Remove manual charging crank. The breaker may be closed by pulling the manual close pull rod (72, Fig. 6). 

REMOVAL OF CLOSING SPRINGS 

The closing springs may be quickly and safely removed from the breaker. Remove two of the four bolts holding the spring 
bearing block at top of the operator (Fig. 9). These bolts should be removed diagonally opposite each other. Insert studs 
approximately six inches long in place of bolts. Remove the remaining two bolts by shifting the spring load to the six inch long 
studs. The spring bearing block can then be backed off the studs. To install the closing springs, the reverse procedure should 
be used. The spring bearing block top surface should be even with the bracket of the frame. The four bolts should be torqued 
to 50 ft. lbs. IMPORTANT: Be sure to maintain alignment of backplate (Fig. 9) vertically when replacing spring bearing 

block. It is also important that the spring release lever mounting bracket be squared with backplate to avoid having release 
lever hit the closing spring tube. 
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I f  the charg ing  ratchet and cams are to be revo lved with springs removed, it is advisable to remove two aluminum spring 

drive blocks (DB, F ig .  1 1 ) secured to the ratchet and cam crankpins by retaining rings. I f  not removed or held essent ia l ly  in 
a vert ical posit ion, these dr ive blocks may jam wh i l e  revo l v ing the cam and ratchet assembly .  

Motor Cutoff Switch- The 88 motor contro l  sw itch assembly ( Fig. 20) i s  factory adjusted.  I f  i t  shou ld  become inopera­
t ive the ent ire u nit m ust be removed and inspected.  

Replacement may be necessary . 

Motor Cutoff Switch Adjustment- This adjustment is most conven ient ly performed before i nsta l l ing the charging spri ngs. 

Advance ratchet and cam assembl ies to position shown ( F ig .  20). The ho ld ing pawl m ust occupy the ninth (9) tooth 
posi t ion on the ratchet as counted counterclockwise from area on ratchet per iphery wh ich l acks two teeth . 

With ratchet i n  the position descr ibed above, adjust the motor cutoff switch horizonta l ly  u nt i l  i ts actuator makes 
posit ive contact with the rol l p i n  stri ker .  Lock switch assembly in th is posit ion. 

Check latera l movement of actuator. Latera l p lay at end of actuator ( tip)  shou ld be no more than 1 / 16 inch maximum.  If 
adjustment is necessary, snug pivot screw to just bind actuator, and then back off 1 / 16 to 1/8 turn .  Rotate ratchet and cam 
assembly to insure actuator r ides in  gap between ratchet and cam without striking or binding. 

Close Latch Bite Adjustment (Fig. 21) - F ree jam nut (34) and p lace latch in vertical posit ion. Visual accu racy . Measure 
"D" d i rectly i n  l i ne  with l atch pivot. Reproduce this d imension p lus 0.062 inch at the latch face as shown i n  F i g .  2 1  by 
rotating the adjustment screw. Secure jam nut. This adjustment shou ld produce a latch bite of 0. 15 1  to 0.2 16 inches. 

Close Latch Check Switch Adjustment (Fig. 21) - This adjustment is to be performed only after com plet ing the latch bite 
adjustment described above. 

A clearly audible "click" shou ld be heard from the switch as latch is moved 1/32 inch from latch adjustment screw. The 
latch switch actuator may be bent slightly to obtain switch operation at this point. Maximum permissible bend is 1/8 inch 
as shown in v iew "A", Fig. 2 1  

I f  sw itch actuator is bent, observe latch fu l ly closed against adjusting screw and make certain the switch actu ator has not 
contacted the switch body.  A 1/64 inch c lea rance shou ld exist as shown in Fig. 2 1 . 

Close Latch Mechanical Interlock (Fig. 23) - this adjustment is to be undertaken only after com pleting the close latch 
bite adjustment descr ibed above. 

Adjust actuator rod d isplacement from support angle to 1.06 ± . 0 15 inches. See detail of adjusting nut "A", F ig. 23. 

I n se rt a 1 /4 ( .250) d r i l l  between close l atch and l atch adjustment screw as shown. 

Check guide bushings to insu re they stand off the frame 1 /4 inch as shown .  

F ree nut "B" at  base of  attachment clevis, and adjust nuts "B" and "C" to depress pawl return spring and pawl until 
1/ 1 6  to 3/32 inch clearance is obtained between tip of pawl and ratchet teeth . This clearance is measured during the clock­

wise rotation of the pawl as its tip is toward the ratchet (power stroke). 

MAINTENANCE 
GENERAL 

Thorough, periodic inspection is im portant to satisfactory operat ion.  Inspection and ma intenance frequency depends on 
instal l ation, s ite, weather and atmospher ic conditions, experience of operating personnel and special operation requirements. 
Because of th i s, a wel l -p l anned and effect ive maintenance program depends la rge ly on experience and pract ice. 

Prior to performing any maintenance work, make certa in  al l control c i rcu its are open, and that the breaker has been com­
pletely withdrawn from the meta l -c lad un i t .  

SAFETY WARNING 

BEFORE ANY MAI NTENANCE WO R K  I S  PER F O R M ED, MAKE CER TAIN THAT ALL CONTR O L  
C I R CUITS A R E  O PENED A N D  THAT T H E  B R EA KER I S  R EMOVED F R OM T H E  SWITCHGEA R 
UN IT .  DO NOT WO R K  ON THE B R EA KER O R  M ECHAN I SM W H I LE I N  THE C LOSED POS I TION 
UN LESS THE B R EA KER HAS BEEN LOCKED C LOSED PER FIG . 5, NOTE# 1 TO PREVENT 
ACCI DENTAL T R I PP I NG .  DO N OT WO R K  O N  THE B R EA KER O R  M ECHAN ISM WH ILE THE 
C LOS I N G  SPR I NGS ARE CHARGED. 

Always inspect a breaker wh ich has i nterrupted heavy fau l t  current . 

Al l current carrying jo ints shou ld be i nspected to be sure a l l  contact surfaces are free of p rotrusions 
or sharp p lane changes. 
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CONTACT EROSION ("A"= Average Between "A1" & ,;A2") 

A visual check of distances "A 1" & "A2" (Fig. 3) with breaker closed will indicate the contact erosion. When distance "A" � 
approaches .030 to .015 inches, the interrupter assembly should be replaced. This d istance should be established by measuring 
both "A 1" & "A2" then take an average. This will compensate for any minor tilt in the retaining plate (lt. 5). The best mea-
sure of erosion rates is to look at the change in the "A" dimension over a series of time-separated intervals. Note: If at any 
given point the ''A" dimension seems to have grown, it may be due to an irregular contact surface. An open-close operation 
and remeasurement will probably give a d ifferent dimension. Intermediate adjustment is not recommended. 

INTERRUPTER-VACUUM 

CAUTION 

OBSERVE THE FOLLOWING ITEMS WHEN HI-POTTING THE VACUUM INTERRUPTERS. 

• With respect to X-radiation: (No hazardous X-radiation is produced with closed contacts or with open 
contacts or with open contacts with rated operating voltage applied to them). 

• Do not hi-pot the interrupters at voltages h igher than listed. 

• Test personnel should remain at least six feet away from the interrupter being tested. 

• The circuit breaker current carrying parts on the interrupter may retain a static charge after the hi-pot 
test, so discharge with a grounded probe before handling. 

A hit-pot test should be applied to the open interrupter contacts of each individual interrupter on each phase. The voltage 
should be raised gradually, and the contact gap should sustain 30 kV 60 Hz ac, or 42 kV de, for one minute for each individual 
interrupter on each phase. 

HYDRAULIC SHOCK ABSORBER (12, Fig. 5) 
The shock absorber (12, Fig. 5) should require no adjustment unless an entire vacuum interrupter assembly is being 

replaced. However, at maintenance checks the shock absorber should be checked for any evidence of leaking and the 
mounting and assembly hardware should be checked for tightness. If evidence of fluid leakage is found, the shock absorber 
must be replaced. The shock absorber has a metered volume of fluid and field filling is not recommended. 

Opening and Closing Time: 

Closing time range .036 to .056 seconds 
Opening time range .015 to .023 seconds 

Mounting and adjusting hardware should be checked for tightness. Elastic stop nuts ( 15, Fig. 3) should not be turned, as 
indicated by the "Note". 

INTERRUPTER REPLACEMENT 

Replacement interrupters are furnished only as complete assemblies as shown in Fig. 3 .  This eliminates the need for special 
field·assemby fixtures and avoids the risk of inadvertent damage to the vacuum interrupter pellows by field assembly. 

IMPORTANT 

Remove only one complete phase assembly at a time. This leaves the two remaining phases intact and they will serve as the 
reference required to realign the one phase being replaced. See Fig. 4. 

This procedure will also help to minimize chances of damaging interrupter assemblies by accidentally bumping them together. 

Following is a step-by-step procedure for removing and replacing the interrupter assembly. 

1. Move breaker to a level floor area. 

2. Remove barrier assembly to expose the interrupter assemblies. Refer to item 2 page 1 also Fig. 2a. 

3. With breaker in the open state, insert racking crank and rotate clockwise. This will drive the racking arms (8, Fig. 5) 

to the full vertical position. The breaker has now been elevated off the wheels and will be more stable when working on 
the  breaker. 
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4. Close the breaker. When closed inse rt a 3/8" ·16 x 12" long threaded rod through open ing spr ing as shown for Note 
#1, F ig .  5. Screw the threaded rod into open ing spr ing guide (34, F ig .  5) t ightly .  R u n  locknut up t i ght aga inst open ing 
spr ing holder (35, F ig .  5 ) .  Breaker is now locked firmly in the closed position so that it  cannot be accidentally tripped 

open. 

5. Loosen locknuts (23 R .H .  & 24 L .H ., F i g .  3). 

6. Loosen the four hex head cap screws (99, F ig .  4) a l ternat ing d iagona l l y  so as to relax spring pressure even ly  as screws 
are l oosened . 

NOTE 

It is recommended that a second person ho ld the interru pter assembly when these cap screws are removed .  

7 .  With second person hold ing the i nterrupter assembly steady, back out both adjust ing screws (9, F ig .  3) s imu l taneously 
by turning clockwise as viewed from top of breaker. This wi l l  release adjust ing screws from base of connecti ng rod 
( F ig .  3) and pivot block (38, Fig. 4) . The complete interrupter assembly is now free and can be carefu l ly set aside . 
Replace the adjusting screws in the pivot block (fine thread end) about two or three turns counterclockwise .  

8. To replace this assembly, have second person hold the assembly in  position so  that adjusting screw (9, F i g .  3) can be 
started into the base of the insu lator s imu l taneously by turn ing counterclockwise. The adjusting screws should be 
turned evenly so as to mainta i n  approxi mately the same penetrat ion into both pivot blocks as wel l  as into the insu l ·  
ators. This wi l l  a id i n  making f ina l  gap adjustment, "A", F ig .  3. 

9. When adjust ing screws have been wel l  started into pivot blocks and insu l ators, replace the four cap screws and l ock· 
washers (99 & 103, F ig .  4). Mak ing sure that assembly is located on 13 inch center l i ne (F ig .  4) and in l i ne  with the 
other d i sconnects ( F ig .  4 ) .  Tighten to 96-136 foot pou nds. 

10. Turn adjust ing screw counterclockwise unt i l  ei ther the "A1" or "A2" dimension (F i g. 3) is approximate ly 1/8 inch. It 
is not necessary to measu re this d imension on both sides of a s ing le tube assem bly as there may be a slight d ifference 
between them. Do not change the factory sett ings of the e lastic stop nuts ( 15, Fig. 3). All adjusting to get the 1/8 inch 
d imension on e i ther side of a s ing le interru pter tube m ust be done with adjusting screw (9, Fig. 3) only. Now repeat this 
procedure on the other inte rrupter of this phase . After the 1/8 inch dimension is obtained, hold adjusting screw tight 
and secure f i rmly with the upper and lower locknuts (23 & 24, F i g. 3). 

11. Mount adapters for primary contact f inger assembl ies. For  2000 amp and 3000 amp contact adapters, loosen the socket 
head lock ing  screw on side of adapter before threading onto the stud on top of interrupters. Coat stud with copper 
p l ate grease A-C Part # 15-171-455-00 1. Thread adapter onto stud and run down to base of stud without forcing. Refer 
to Note #1, F ig .  4 for adapter height adjustment. Be sure to lock fi rmly in pl ace after adjustment. 

For  adapter assembly on 1200 amp un it, coat stud with copper  pl ate grease A-C Part::= 15- 1171-455-00 1 (Kopr-Shie ld, 
Thomas & Betts Cat. No. CP-16). Torque requirements (90 to 110ft. pounds). 

When spanner wrench 15- 171-797-001 and adapter wrench 18-657-902-313 are furn ished, the customer is expected to 
provide a torque wrench ( 1/2 i nch dr ive with foot pound scale). He wil l  have to modify his d i al to accommodate the in­
creased extension of the adapter wrench. The mod ified d ial read ing may be ca lcu lated using the following expression: 

D M =modified d ia l  read ing (foot pounds ) .  

L 
D M = 100

6
-foot pounds 
+L 

L =active extension of customers torque wrench ( inches ) .  

12. Remove the 3/8 inch rod instal led i n  Step 4 .  Tr ip breaker to open .  I n sert rack i ng cran k  and turn counterclockwise to 
l ower breaker to i ts wheels. Continue crank i ng unt i l  rack i ng arms return to position for insert ing into cubicle .  

13. H i-pot the vacuum interrupters. 

CAUTION 

Do not hi-pot interrupters with open gaps adjusted to values less than 0.50 inch. 
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14. Verify the opening and closing t imes. 

15. Replace barrier assembly and bolt in pl ace . 

CAUTION 

Be sure primary disconnect fingers have been installed before inserting into cubicle. 

MECHANISM- STORED ENERGY OPERATOR 

The circu it breaker mechanism should be inspected and l ubricated at 1000 operation interva ls .  Th is inspection should 
check for loose hardware and any broken parts. The control wiring should be checked for loose connections and frayed or 
damaged insu l at ion .  The "close latch check switch" shou ld  be checked for mounting tightness. The satisfactory operation of 
the switch should be assured with a conti nu i ty meter and manual mani pulation of the switch, and adjusted if necessary. 

After 5,000 operations, the operating mechan ism should be given a general overhau l  and a l l  worn parts rep laced .  Excessive 
wear wil l usua l ly be indicated when adjustments can no longer be satisfactori ly made. The general overhaul  wil l  require 
d i sassembly of the operating mechanism. A l l  bearings and surfaces receiv ing wear shou ld be examined carefu l ly  and rel ubri· 
cated in accordance with lubrication instructions, F igs. 28 thru 30. 

CLOSING SPRING REMOVAL 

The removal of closing springs w i l l  be necessary in order to perm it general overhau l  of the breaker. These springs may be 
removed as described on Page 8. 

LUBRICATION 

NOTE 

The contact l ubricant suppl ied with the accessories is intended to be used excl usively on the exposed 
contacts and must not be used on any part of the circu it breaker mechanism. 

Recommended circuit breaker lubrication points are shown in F ig .  28 and 29. The chart (F ig .  30) out l i nes two methods 
of l ubrication .  Refer to this chart for recommended l ubricant and points of appl ication .  The first method requires no d is· 
assembly and is suggested for the prevention of problems which could be created by severe environmental or operating con­
ditions. 

The second method fol lows procedure s im i l ar to that performed on the breaker at the factory. Fol low this procedure only 
in  case of a general overhau l  or d isassembly .  

I t  is  important that auxil iary swi tch contacts ( 1 6, F ig . 17 )  are cleaned and l ubricated with S-A e lectrical contact l u bricant 
every 1000 operations. 

METHOD FOR CLEANING BEARINGS 

Needle and rol ler bearings are factory lubricated for l ife and shou ld not require attention. However, the best of greases 
are affected by time and atmospheric condit ions and may require service. 

To l ubricate these bearings when parts are di sassembled, the fol l owing procedure is recommended . Clean in  solvent, wash 
in a lcohol, spin in light machine oi l ,  dra in  and repack with Beacon P-325 grease. 

DO NOT R EMOVE N EED LE B EA R I NGS F R OM TH E R ETA I N ING PA RT 

NOTE 

Ba l l  screw of racking mechanism must not be removed from ba l l  nut.  
Brake-bearing must have Torrington name vis ible away from backplate. 
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HANDLING INSTRUCTIONS 

• Move breaker to installation location with fork lift or crane. 

• Carefully remove protective plastic cover and crate. 

• Remove ramp pieces nailed to the pallet. 

• Remove hold down bolts located on each side of breaker. 

• Place ramp pieces in front of the pallet in line with breaker wheels and nail to pallet as shown. 

• Slowly roll breaker off pallet. 

CAUTION - BREAKERS ARE SHIPPED IN 
CLOSED POSITION . 

Fig. 1 -Handling Instructions 
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BARRIER MOUNTING 
ANGLES 

F ig .  2- VV 1500 Vacuum C i rcuit  B reaker 
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Fig. 2a - VV 1500 Vacuu m  C i rcuit Breaker Barrier Assembly Removed 
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CAUTION 
�-----...., 
I I 
L-----J 

' 
"A" 

NOTE 

DO NOT CHANG E 
FACTOR Y  SETTI NGS 
O F  E LAST I C  STOP N UTS F===� 
( ITEM 1 5) 

I 

CON NE CT I NG� 
ROD 

1 

"THIS SUPPORT I NSU LATOR 
IS NOT SUPP L I E D  AS PA RT 

O F  AN I NTE R R UPTE R  
R E P LACEMENT ASSEMBLY 

I 

THIS S I D E  SHOWN WITH 
THE CONTACTS OPEN 

TH IS SIDE SHOWN WITH 
T H E  CONTACTS C LOSE D  

1 8391 1 1 0401 

* "A"= AVERAGE B ETWE EN "A 1 "  & "A2" 

Fig. 3 - Vacuu m  Interrupter Assembly - One Pole 
(1200 Amp Shown ) 
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NOTE 

DO NOT CHANG E 
FACTOR Y  SETTI NGS 
O F  E LASTI C  STOP N UTS 
( I T E M  1 5) 
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F ig .  4- Side View - 34.5 kV Vacuum Breaker (Shown with Contacts Open) 

8 (Sl 

NOTE 1 WHEN REPLACING AN INTERRUPTER 
ASSEMBLY 1200.2000 OR 3000 AMP 
DOOOA ADAPTER SHOWN) REMOVE 
ADJACENT PRIMARY CONTACTS 
WITHOUT DISTURBING THE ADAPTER 
HEIGHT SETTING LAY STRi.IIGHT 
EDGE ACROSS TOP OF ADAPTERS AS 
SHOWN IN VIEW. ADJUST HEIGHT OF 
ADAPTERS ON PHASE JUST INSTALLED ,. 
TO LINE UP WITH ADJACENT PHASES 
TO ' 030 MAX. TOLERANCE. LOCK 
ADAPTERS IN PLACE AND MOUNT 
PRIMARY FINGER ASSEMBLIES 

NOTE 2 SEE PAGE 11 FOR ADAPTER MOUNT· 
lNG INSTRUCTIONS AS TO COPPER 
PLATE GREASE 

SEE DISC 
FINGERS 

-----�· 
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NOTE :�1: A 3/8-16 x 12" LG. THREADED ROD WITH 2 HEX NUTS AND A 

LOCKNUT ARE SHOWN AS USED FOR MAINTENANCE ONLY. 

IMPORTANT: SEE ITEM 4 OF INSTRUCTIONS ON PAGE 11 
FOR HOW USED. 

REMOVE AFTER MAINTENANCE PERFORMED 

IF REMOVAL IS INADVERTENTLY OVERLOOKED, BREAKER CANNOT 

BE TRIPPED OPEN AND YOU WILL BE UNABLE TO RACK BREAKER 

DOWN OFF THE RACKING ARMS. 

NEEDLE 

BEARINGS 

AUX. SWITCH LINKAGE & OPERATOR LINKAGE 

VIEW "B" 

BRAKE & RACKING SCREW 

VIEW "A" 

SEE VIEW "B" 

35 I 34 � 
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F i g .  5 - Truck F rame Assembly (Plan View) 

·�} 

BBS 

BRAKE 

BAND 

SPRING 

) 

CLUTCH 

COLLAR 
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BALL SCR EW 

I N N E R  RACES 

HOLDING 
TAB 

NOTE: IF CLUTCH SLIPS DUR I NG THE RACKING OPERATION 

1 .  LOOK FOR MISA LIGNMENT OR B I N D I NG O F  B R EAK E R  
I N  CUB ICLE. ALSO CHECK F O R  ANY FOR E I GN OBJECT 
WHICH MAY HAV E B E E N  L EFT I N  OR ON EQUI PMENT 
OR POSSI BLY IMPROP E R  R EASSEMBLY AFTE R  
MAINTENANCE. 

2. ADJUST CLUTCH BY FI RST STRAIGHTE N I NG HOLDING 
TAB, TH EN ADJUSTI NG THE TORQUE ADJUSTI NG NUT 
SO THAT CLUTCH SLIPS AT 240 TO 260 I NCH POUNDS 
WITH CLUTCH CO L LAR H E LD FIXED. LOCK ADJUSTING 
NUT BY BENDING HOLDING TAB BACK OV E R  THE TOP 
OF THE TORQUE ADJUSTING NUT. 

SQUAR E  KEY 

CLUTCH COL LAR 

C LUTCH D I SC 

TORQUE L I M I T E R  

ROLL PIN 

CAM ASSEMBLY 

Fig .  7 - Clutch and Screw Assembly 
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.. � 

"""' 

"""" 

D R IVING 
PAWL 

ROLL 
P I N  

STRIKER 

HOLDING 
PAWL 

LATCH 
ROLLER 

"TOP" 

/ 10\ ,\.,. /)\ -
\ 

---- , 
--........ 

� \ 

@\ ', -- _J ' //� " 
--�if-.-- ,,nl \ � 1 

-- , 

\ 
\ 

\ 
\. 

' 

r\ 
\ I 

�J 

--,---

Fig. 6 515-4V Operator 

-19 -

f-
1 
L 

CAM 
FOLLOW E R  

ROLLER 

CLOSE LATCH 
CHECK SWITCH 

SPR I NG 
R E LEASE 
ROLLER 

MATCHED 
PAIR 

LINKAGE 
R ESET 

SPR I NG 

D R IVE 
BAR 
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SEE FIG. 27 
SEE FIG. 5 

RACKING 

INTERLOCK 

Fig. 8 - Clutch and Brake Assembly 

-21-

SEE FIG. 7 

CAM 

ASSEMBLY 

INTERLOCK 

ROLLER 
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SECONDARY 
DISCONNECT 

BREAKER 
HANDLF 

CAUTION 
!NTE�! 0(;1>-S PflEVrNl 

!NSUlT!ON INTO C!JEI<C! F > 
Uf<U"tS ARI:AKFR IS OH"J 

PQ i\'OT �ORCI; 
. f>l!:_ .. MA_!II.!A.L !fllf>,JUTlO.:", 

FRONT 
COVER 

Fig. 9 - 5 1 5-4V Operator - Top View 

- 22 -

AUXILIARY 
SWITCH 
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MANUAL C LOSE 
PU LL ROD 

C LOS I NG 
LATCH 

DRIVE 
B LOCKS 

C LUTCH 
ASSE M B LY 

CLOSING 

l 

� � � �· 

Fig. 1 0 - 5 1 5-4V Operator - L.H. View 
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SECONDARY 
DISCON NECT 

CHARG I NG 
MOTOR 

FLYWHEEL 
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MOTOR CUTO FF 
SWITCH 

DRIVE BAR 

Fig .  1 1 - 5 1 5-4V Operator - R . H .  View 

- 24 -www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



SPRING DISCHARGE 
INTER LOCK 

RACKING INTER LOCK 
STOP B LOCK 

RACKING 
INTER LOCK 

BAR 

F ig .  1 2 - 5 1 5-4V Operator - R .H .  V iew 
( From Below) 
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MANUA L 
CHARGING 

CRANK 

HOLE FOR 

PADLOCK 

F ig .  1 3 - 5 1 5·4V Operator - R .H. Side V iew with 
Cover and Open ing for Manual Charge Crank  

- 26 -

LATCH BAR ( LB )  
SPRING DISCHARGE 

INTERLOCK 

RAC K ING INTER LOC K 
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.. 

Fig. 1 4 - 5 1 5-4V Operator - F ront V iew 
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LATCH BAR ( LB )  
SPRING DISCHARGE 

INTER LOCK 
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F i g. 15 - 5 15-4V Operator - F ront View with Cover 
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1 1  
08 , - - - - - - - -- - - - - - r- - -r - 1 

(+) ........... I fr" ..,.  5 I I --<> �11- r "t" - -- -- - - - ---, - - - - ,  I 

DC SUPPLY 

FRN 1 I r, � r, 1 I 1_,_ o1 LJ U LJ 3J_o1 I ;-;- c "r .l <  ..,_...1...< '> .1 <  4"l- T 
I 

7 
>�<  )� < > RT � I 

l 1 I I 

6 

7 

3 
"i 1

3 i \� J 

7B
52v 

4 L �I 3, ··�52�82-1 �21 1� 
4 �� 

MCO 

3 I TB2-2 

L15-r--����=====�----
5v
_
2 

_ _j i '�}J,:� 

I 
08 I I I 

...... rr .... s J I I ,_;--<> '?"-"- .Jr - -
L_ _ ....!.2 _ - - - - - - - - - - -1. - _j 

NOTE :  S E E  F I G .  1 0  FOR TE R M INAL  N UM B E RS .  

*OPT IONAL ITEMS F U R N I SH E D  FOR 
R EC LOSI N G  APPL ICATIONS ON LY. 

52TC - CI R CU IT  B R EAKER  T R I P  CO I L  
52CC - CI R CU I T  B R EA K E R  CLOS I NG CO I L  
52Y - AU X .  CLOS ING  R E LAY (ANTI -PUMP) 
MCO - MOTO R CUTO F F  SWITCH 
C LC - C LOSE LATCH CHECK SWITCH 

*TLS - TR I P  LATCH SENSO R  
*T L T - TR I P  LATCH T I M E R  
0 1 /C - CONTROL SWI TCH - CLOSE CONTACT 
0 1 /T - CONTR O L  SWITCH - TR I P  CONTACT 
R - R ED I N D I CATI NG LAMP 
G - G R E E N  I N D I CAT I NG LAM P 
W - WH I TE I N D I CATI NG LAM P 
88 - MOTO R 
52a - AUX.  SW ITCH - OPEN WHEN B R EA K E R  IS OPEN 
52b - AUX.  SWITCH - C LOSED W H E N  B R EA K E R  IS OPEN 

F ig .  1 6 -. Control Scheme (Typica l )  
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STATIONARY 1 
CONTACT 

F ig. 1 7 - Type 0- 1 0  Aux i l i ary Switch 
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LOW E R  L I N K  
STOP 

TRIP LATCH 

F ig. 1 8 - Trip Latch Clearance Adjustment 

- 31 -

FOUR BAR 
L I N KAGE 
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T R I P  LATCH 
R O L L E R  

LATCH B I TE 
1/8"-1/4" 

T R I P  LATCH ( 1 8) 

RED MAR K ING 
ON ITEM 2 H E R E  

SOUTH POLE 
TO THE R IGHT ® ® 0 

' �  
SEE NOTE 3 

T R I P  LATCH 

OPE RATOR F RAME 

SIDE VIEW ( L.HJ 

- 000 .040 + :015 S E E  NOTE 2 

S H R I N K  ITEM 6 AROUND 
ITEM 2, 5 and TRIP LATCH 

USING H EAT GUN 

TRIP LATCH 
TAI L  

SIDE V I EW ( R .H. )  

NOTES: 
1. TORQUE LIMIT ON ITEM 1 = 60 IN. LBS. 

LOCKTITE USED ON THR EADS 
2. SET GAP ONLY AFTER F I RST ESTABLISHING 

LATCH BITE.  
I MPORTANT: THIS GAP DIMENSION MUST BE 
BETWE E N  THE HALL E F F ECT SWITCH BASE 
AND TOP O F  S H R I N K  TUBI NG AS SHOWN. 

3. PR ESS ITEM 2 INTO ITEM 5 B E FOR E S H R I N K ING 
ITEM 6 A L L  A ROUND. 

0 SEE NOTE 1 

3-WI R E S  TO 
T I M I NG CI RCUIT 

B R E A K E R  
--+-- q_ OPERATOR 

FRAME 

BOTTOM V I EW 

D E LAY 
ADJUSTM ENT 

TIME DELAY 
MODULE 

Fig. 19 - Trip Latch Bite and Latch Check Switch 
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MOTOR CUTOFF SWITCH . 
( 1 0) 

ACTUATOR 
(35) 

RATCHET WH E E L  
(4) 

BACKUP PAWL 

� 

\ 
\ 

0 

R O L LP I N  \ 
� STR I K E R  

� (37) 

\ I 
\_ j  

F ig .  20 - Motor Cutoff Switch 
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C RANKPIN 
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n C L OSE 
r- LATCH CHECK 
� SWITCH 

16 

SWITCH ACTUATOR @ 

1/8 MAX. 

VIEW "A" 

1---- 1 /64 
M I N .  

CLOSE 
LATCH (9) 

LATCH 
BITE 

Fig.  2 1  - Close Latch Bite and Check Switch Adjustments 
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JAM NUT (34) 

ADJUSTME N T  
S C R E W  (33) 

BAC K O F  F RAME 
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S T A T if)', M f ' Y  

A LJ X I L I A R  f S'.'i i T C H  

F R () I\. -;- ; l " '."o 

NOTE :o-1 TO O B T A I N  T H E  318" -: 1 132" S E T T I N G  R E Q U I R E D  
AS SHOWN F R O M  O U T S I D E  F A C E  O F  A N G L E  T O  
T I P  OF ACTUATING ROO W I T H  B R E A K E R  O P E N  
ADJUST R O D  " A R "  B E LOWTo ADJU� 
REMOVE P I N  H O L D I N G  CLEVIS T O  BELL C R A N K  
AND TURN C L E V I S  AS R E Q U I R E D  TO O B T A I N  
A B O V E  D I M E N S I O N  

F H (  , 1\J  r V H  \'. 

D 

F ig. 22 - Auxi l i ary Swi 
tor Assembl ie> 

:::��:LT�T
R
E --��·�j::::c:::u:::;;;�;;;h;;;;;;4;1uff-� 6� · 1 /32 � \ t /w SPRING 

RACKING 
INTERLOCK 

DISCHARGE 
INTERLOCK 

SPRING 
DISCHARGE 

LEVER 

VIEW A-A 

TRUCK FRAME 

DR IVE BAR 
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. .  • 

NOTE POSITION 
OF ECC E N T R IC 

PAWL R ETURN 
SHAFT & ROLL PIN 

SPR I NG 
AT BEGINN ING OF l �OWE R STROKE.  

,. ' �c 

( (\,__,............, � I 1 \ ' 
\ \ 

l·--- RATCHET 
W H E E L  

(4) 

REMOVE 1 /4 ( .250) DRI LL. RESTOR­
ING LATCH TO I TS NORMAL POSI­
TION. AGAIN ROTAT� ECCENTRIC 
DRIVE SHAFT. THE TIP OF THE 
DR IVE PAWL SHOULD ENGAGE THE 
FULL FACE OF EACH RATCHET 
TOOTH, A CLEARANCE OF .030 
BETWEEN THE BASE OF THE TOOTH 
& THE ENGAGED TIP OF THE D RIVE 
PAWL. 

NUT "C" 

� 
't, ,4 

F ig .  23 - Close Latch Mechan ical I nterlock 
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\ 0 1 /4" ( .250) D R I L L  

C LOSE 
LATCH 

(9) 
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e F I X ED PIVOTS 

� C LOSING � SPR ING 

0 MOV I N G  CENTERS 

TRIP 
LATCH 

B R E A K E R  CONTACTS OPEN 
SPR ING D ISCHAR G E D  

e F IXED PIVOTS 

0 MOV I N G  CENTERS 

(A) 

\ I I ' a 
........ _ _  , 

FOUR BAR 
L I N KAGE 

B R E A K E R  CONTACTS CLOSED 
SPR ING D ISCHA R G ED 

(C) 

CLOSING 
SPR ING 

C LOSING 
CAM 

D R IVE 
BA R 

D R I VE 
BAR 

e FIXED PIVOTS 

0 MOVING CENTERS 

TRIP 
LATCH 

CLOSI NG 
CAM 

BREAKER CONTACTS OPEN 
SPR ING CHARGED 

(B)  

• 

i C LOSING � SPR I NG 

I 
I 
I 
I 

D R I VE 
BA R 

� C LOSING � SPR I NG 

e FIXED PI VOTS 

0 MOVING CENTERS 

CLOSING 
CAM 

T R I P  
LATCH 

I I 
I 
I 

BREAKER CONTACTS CLOSED 
SPR I NGS CHA R G E D  

(D)  

CLOS I NG 
LATCH 

D R IVE 
BAR 

Fig. 24 Sequence of Operation 
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. . . . .... 

I S I E M E N S -� 

"A" "B" 

TEST BLOCK IN D I SCONNECT POSITION TEST B LOCK IN CONNECT POSITION 

F ig. 25 - Breaker is Shown Racked into Cubicle and in D isconnect/Test Position 
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' 

F ig .  26 - Mechanical I nte rlocks 
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LATCH 
BAR 

.. .  
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