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Power CIRCUIT BREAKERS SERVICE [NFORMATION $290-5l -

TyrPe MO-| OPERATING MECHANISM SUPPLEMENT 2
TrRiP LATCH January 1982

APPLICABLE FOR UNITS MANUFACTURED AFTER July 198!,

._i_ % —
ﬁ- FOR LOAD SEE TABLE
%

T %""’ ?ér 4 BREAKER CLOSED
= i s PULL ARMATURE SO THAT
, Nl PIN TOUCHES LATCH FINGER.
¢ ] o "7’ 1307.005
. 1/32 TO
{/16 INCH
79 TO
1.58 M.M.
KV LOAD RESET MIN.
POUNDS [NEWTONS|POUNDS [NEWTONY
15 50-70 | 133-222 20 8%
258| 70-90 |311-400 20 BS
38 70-90 | 311-400 20 89
Figure 1}
Trip latch adjustment.
) I.Metal strop or wire hooked around trip pin. 5.5/8" trip latch adjustment bolt.
t . 2.Spring scale--(10 to |00 Ibs.)(45 to 450 newtons). &.Drive block.
3.Trip pin. T.Trplink. - .

4 Trip latch rolier, 8. Bellexille washer,



Power Circuit Breakers Service Information 5%90—54—1

Type MO-1 Operating Mechanism Supplement 1
Close Latch April 1980 :

Applicable for units manufactured after February 1, 1980.
The stationary end of the close lever torsion spring is located at the

underside of the close solenoid support plate as shown in Figure 9A.

CLOSE COIL ARMATURE
ADJUSTING SCREW

F 0G0 IN. [1.52 MM)
AlR GAP

CLOSE LEVER

S
o

Close Lever
Torsion Spring

CLOSE LATCH

[SEE NOTE)

CLOSE LATCH
ROLLER

B

Figure 9 A
Close coif armature air gap.
NOTE: With clasing spring discharged, insert screwdriver
and pull close laich o set position.
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Power Circuit Breakers Service Information §290-10-1
Type VAC 15.5 kV Supplement 1

Vacuum Interrupter Januaty 1980

Test During Installation

After completing all electrical and mechanical connections for the
Type VAC 15.5 kV vacuum breaker in accordance with the Installation
Section of Service Information §290-10-1, electrically test and
establish the vacuum by performing & simple a-c high voltage potential

test on each interrupter.

RADIATION
WARNING

Refer to Vacuum Interrupter Test in the Maintenance Section
of Service Information $290-10-1 for the proper procedure
and observe all safety precautions during the tests to

ensure personnel safety.
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MOTES:
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5. Replace the new vacuum interrupter by performing 6. Operate the breaker several times with the maintenance
steps '4A through 4F in reverse order leaving the positioning wrench te insure proper alignment,
stationary terminal clamping bolts loose. :

NOTE: As a positioning check the connecting bar SPARE PARTS

should penetrate the movable terminal clamp to within
15/16 inch (2.29 cm) (measured from the outside
surface of the block to the stud of the vacuum

Recommended spare parts stock should include one inter-
rupter for each quantity of one to six breakers.

interrupter).
; : : Quantity Recommended
. ten the movable terminal clampi .
A Tlgh n movabl f 2 amping bolts Description Identification Per Pole Stock
B. Tighten the stationary terminal clamping bolts with Vacoum
the annular ring on the stationary stud positioned Interrupter 322061001 ! !
agai f i i lamp., i
gainst the face of the stationary terminal clamp ?Ség'lgr}m SBEO1090A . -
NOTE: For breakers with interrupters without o
annular rings, use of a 1/4 inch (6.35 mm) spacer QSSUI;Lgmp SBBD1104A 1 __

between the edge of the vacuum interrupter and the
block will yield proper positioning of the vacuum
interrupter,

C. Adjust open contact gap lo 1/2 inch + 1/32 inch
—0(12.7 mm + .8 mm — 0) by adjusting operating
rod length at adjustmeni nut (Figure 4),

NOTE: In the open position the scribe mark is 1/2

inch (12.7 mm) further from the insulation guide
than it is in the closed position.
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CURRENT
TRANSFORMER
CURRENT TRANSFORMER '
SUPPORT
VACUUM
INTERRUPTER
BUSHING
CLAMP
MOVABLE
TERMINAL
CLAMP
SIDE
CONNECTING COOLING
BAR FIN
RETAINING
PIN
CONNECTING
LINK
OPERATING
RGCD
CONMECTOR
MOVABLE
EI‘EHI'\J’HN;E'\L) INSULATOR
SUPPORT
Figure 15
Movable terminal {2000 ampere breaker}.
BUSHING
CLAMP
VACUUM
INTERRUPTER
CONNECTCR
[STATIONARY
TERMINAL)
OPERATING
ROD
STATIONARY
INSULATOR TERMINAL
SUPPORT CLAMP

" Figure 16
Stationary terminal {2000 ampere Dreaker).
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CURRENT
TRANSFORMER

CURRENT TRANSFORMER BUCSE!I:!&E
SUPPORT A
CONNECTING

BAR

RETAINING
VACUUM PIN
INTERRUPTER
MOVABLE
< TERMINAL CLAMP
CONNECTING
LINEK
CONNECTOR
QOPERATING (MOVABLE TERMINAL)
ROD
INSULATOR
SUPPORT
B %
Figure 13
Movable terminal {1200 ampere breaker).
VACUUM
BUSHING INTERRUPTER
CLAMP
QOPERATING
CONNECTQOR ROD
{STATIONARY
TERMINAL])
STATIONARY
TERMINAL INSULATOR
CLAMP SUPPORT

Fig.l‘.lre 14
Stationary terminal (1200 ampere breaker).



. Loosen four hex nuts and remove nuts, washers, and

lockwashers fastening bushing flange to roof.

. Carefully raise bushing slightly and support bushing

flange. Remove bushing clamp.

8. Carefully remaove bushing through roof,

9. Remove existing sealing material.

i0.

11

13.

14,

15.

16.
17.

18,

19.

Clean painted surface of roof thoroughly.

. Replace bushing clamp (do not tighten clamping bolts).
12.

Reseal bushing flange to roof with “Ready Seal” rope
provided with the replacement bushing. (Use Chemfluor
Ready Seal with 3/32 inch bead.)

NOTE: Loop the “Ready Seal” rope around each of the
four bushing studs by stringing the rope from stud to
stud until a complete loop is formed on the bolt cizcle
insuring a complete seal.

Lower the replacement bushing into place carefully.
NOTE: Be sure bottom of bushing passes through
current transformer(s) and support, and flange is sealed
properly.

Draw up the washers, lockwashers, and hex nuts on the
bushing studs evenly.

Tighten the hex nuts in diagonally oppesite pairs to
insure proper bushing alignment.

Raise current transformer(s) and support into position.

Replace bolts and secure current transformer(s) and
support.

NOTE: Be sure to check current transformer secondary
leads.

Replace connector hetween the bushing clamp and the
terminal assembly.

After aligning connector with terminai assembly and
bushing clamp properly, tighten all bolts on the
connector.

. Tighten bolts on the bushing clamp.

21. Operate the breaker several times with the maintenance

positioning wrench to insure proper alignment.

BUSHING CURRENT TRANSFORMERS

Refer to and follow Service Information $2%90-80-2 Type
OE Bushing Current Transformer Instructions.

1.

2.

3.

4.

To replace a bushing current transformer, the breaker
should be open, isolated from the sysiem with the
closing springs discharged.

Open both sides of the high-voltage compariment
(Figure 3).

Cut the secondary leads near the current transformer(s)
to be removed.

Follow steps 3 through 20 under Bushing in the Parts
Replacement section, Refer to and follow Service
Information §290-80-2, Type COE Bushing Current
Transformer Instructions for:

A. Polarity marks.
B. Wiring and connections.
C. Short circuiting at the terminal blocks.

5290-10-1, Page 11

5. Operate the breaker several times with the maintenance

positioning wrench to insure proper alignment,

VACUUM INTERRUPTERS ' .

1. To replace a vacuum interrupter the breaker must be

open, isolated from the system and the closing springs
discharged.

.Open both sides of the high-voltage compartment

(Figure 3).

. When interrupter contacts are new, the scribe mark

(Figure 11) on the moving contact rod is approximately
1/8 inch (3.2 mm) above the insulation guide. When the
scribe mark is even with the insulation guide, the
interrupter must be replaced.

. The vacuum interrupter is removed as follows:

A. At the stationary terminal, Figure 12, loosen the
bolts and remove the conpector between the
bushing clamp and the terminal assembly (also see
Figures 14 and 16).

B. Loosen the two clamping bolts securing the
stationary terminal to the vacuum interrupter,

C. At the movable terminal clamp, remove the pin
retaining the cannecting link to the connecting bar
on the vacuum interrupter (Figures 13 and 13).

NOTE: Relieve tension on connecting link by
moving jackshaft toward closed position with main-
tenance positioning wrench (Figure 10).

D. Loosen two movable terminal clamping bolis,
Figure 12.

NOTE: Inside clamping bolt may be difficult to
reach due to laminations. Slide vacuum interrupter
forward slightly.

NOTE: On 2000 ampere breakers also remove the
side cooling fin (Figure 15).

E. Remove stationary clamp terminal by removing
bolts at base.

F. Remove vacuum interrupter and stationary terminal
clamp together being careful not to drop terminal
clamp or inferrupter.

G. Tiansfer the stationary terminal clamp to the
replacement vacuum interrupter.

CAUTION

Be careful not to stress the bellows (Figure il)
coupling the movable contact to the body of ihe
interrupter, Although life expectancy of the bellows
is many times the rated life of the interrupter,
external stresses, particularly torsional, can have a
markedly deleterious effect on bellows life.

H. Transfer the connecting bar and 1/2 inch lock-
washer from the old interrupter to the replacement
interrupter. Use a thin wrench to hoid the inter-
rupter stud while tightening; do not apply torque
through the bellows to the interrupter,
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BUSHING

CURRENT
i TRANSFORMER
CURRENT TRANSFORMER BUSHING
SUPPORT CLAMP
CONNECTING
VACUUM BAR
INTERRUPTER  ( \ A4 >~ L FETAINING
BUSHING CLAMP-. o . o
CONNECTOR.. .
- CONN
ISTATIONARY TERMINAL} ECTING
LINK
iguﬁ\mﬁ:\fmw CONNECTOR
(MOVABLE TERMINAL)
ANNULAR RING
MOVABLE
INSULATOR —— — e 1
SUPPORT CLAMP TERMINAL
OPERATING — e —] i ,\\
ROD N

Figure 12

Section of one pole of Type VAC 155 kv vacuum breaker showing assembly details.

Time Travel Test

I. Using the operating mechanism maintenance posi-

tioning wrench slow close the breaker (Figure 10).

2. Time travel device can be set up on the floor of the

low-voltage compartment behind the mechanism.

Refer to Spare Parts section for parts-ordering data.

Keep complete records of all parts replaced.

BUSHINGS

1. To replace a bushing, the breaker should be open,

3. Connect the time travel device directly to the crank

provided on the jack shaft assembly (Figure 4).

4. Record direct readings of contact speed/motion charac-

teristics.

5. Disconnect time travel device from crank on drive shaft.

PARTS REPLACEMENT

SAFETY PRECAUTION

Before replacing any part in a Type VAC-15.5 kv
vacuum circuit breaker, the breaker must be out of
service.

Refer to and follow instructions in §290-54-1 Type
MO-1 Operating Mechanism prior to replacing any
parts.

The operating mechanism maintenance positioning
wrench can be used when replacing some parts.
Observe all safety precautions in $290-54-1 as well as
those throughout these instructions when replacing
parts, Although the Type VAC breaker was designed
with the safety of operaling personnel foremost in
mind, the inherent mechanical characteristics of the
breaker along with the necessary activities of opezat-
ing personnel make cautious work habits essential.

isolated from the system with the closing springs
discharged.

NOTE: If any change in—or addition to—bushing
current transformers is desired, make the change or
addition at the same time the bushing is replaced,

. Open both sides of the high-voltage compartment

{Figure 3).

. Reterring to Figure 12, loosen bolts and remove the

connector between the bushing c¢lamp and the terminal
assembly.

. Loosen clamping bolts on the bushing clamp. (Do not

attempt to remove bushing clamp at this time.)

. Remove bolts holding current transformer in place and

carefully lower support and current transformer(s)
(Figure 12).

NOTE: Support and current transformer(s) should be
held in this lowered position until bushing is removed.
If any change in—or addition to-bushing current
transformers is desired, change out after bushing re-
moval and in accordance with instructions on current
transformer replacement in this section.

¥

JEcr



OPEN CLOSED

[ MOVABLE CONTACT RQD
4—-—-—-—-SCFHBE MARK

: BELLOWS
- P——BELLOWS SHIELD CUP

ARC CHAMBER LINER
L METAL SHELL ———

MOVABLE AND
STATIONARY CONTACTS

L STATIONARY CONTACT ROD

% |_—STATIONARY SHIELD cupi

CERAMIC INSULATORjI
B | e, || =t
:‘iﬂAﬂONARY END CUi_/

ANNULAR RING

Figure 11
Scribe mark on interrupier indicates extent of contact
erosion. {interrupter must be replaced if mark disappears
when contacts are closed.)

Vacuum Interrupter Test {See Radiation Warning)

To electrically test and establish the integrity of the
vacuum. each interrupter should be given a simple a-
high-voltage polential test. Breaker conlacts must be in the
open position, The vacuum condition is satisfactory pro-
vided the interrupter withstands 38 kv for one minute for a
15.5 kv breaker.

WARNING

Take care to insurc that all panels and doors are
secured during vacuum dielectric test,

5290-10-1, Page 9

RADIATION
WARNING

X-radiaticn can result when voltage in excess of rated
maximum vollage is applied across the open-contuct
gap in a vacuum interrupter. Such radiation can
become a health hazard on long exposure at close
range. When performing high-voltage tests on vacuum
interrupters, personnel safety can be insured by
noting the following information and taking the
necessary precautions.

1. American National Standard C37.09-1964 “A-C
High-Voltage Circuit Breakers” allows tests after
delivery which include applicalion of 75 percent
of rated low-frequency withstand voltage across
open contact of the interrupters. This voltage
(50-60 her1z) is tabulated below.

2. At test voltages listed in Columns C and D,
radiaiion is negligible when interrupters are
mounted in their respective operating structures,
installed in their normal apparatus enclosure, with
metal enclosure panels in place. and have contacts
open lo their recommended open-contact gap as
listed in Column E.

3. Testing at voltages higher then those listed in
Columns € and D may cause radiation emission
injurious to personnel. If testing is to be per-
formed at voltages above thase listed in Columns C
and 1, additional radiation shielding is required.

4. Vacuum interrupter testing above 30 kv ac rms is
not recommended.

NOTE: Before applying a-c voltage, wipe each interrupter
with a clean, lint-free cloth.

1. Connect a high potential voltage source across the open
interrupter contacts (a bushing-to-bushing connection is
recommended for each phase). All other bushings are to
be grounded.

2. Test voltage should be gradually increased to 38 kv
{rms).

3. Maintain peak test voltage for one minute.
4. Test voltage should then be gradually decreased to zero.

5.1f the vacoum interrupter fails the high potential test,
replace the interrupter in accordance with the instruc-
tions in the Parts Replacement section,

NOTE: During high potential testing the cuter metal shel
of the vacuum interrupter can acquire an electrical charge
which may be retained after the test voltage is removed.
Before touching the interrupter, use a groundiag stick to
discharge the shell as well as other metal pasts of the
interrupter.

CAUTION

5. 1f direct-cucrent dielectric tests (15 minute dc) are
to be conducted on an underground system with
apparatus connected, be sure vacuum interrupter
contacts are closed.

6. Normal electrical safety precautions should be
observed.

75% of Rated
Intersuptes | Low-Frequency | Recommended
Rated Withstand D-C Withstand { Recommended
Apparatus Maximum Voltage Valtage Open-Cantact
Type Valtage (kv ac rms} {kv dct* Gap

Designation | {kv ac rms} {1 min. dry} {1 min. dry) linches) {mm}

Column & Calumn B Coiemn C Column O Column E

VAC-15.5-20 185 375 53 227

*To prevent possiple interrupier damsge, d-¢ Test squrce should be Limited to 100G
milliamps maximum.
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Mechanical

Check all fasteners for tightness. After the first 500
operations, all {asteners should be retorqued to standard
values as follows:

Y420 0 8 ft-lb {11 N-m)
SII6-18 . 17 ftlb (23 N-m)
816 30 ft-b (41 N-m)
Y213 75 £t-1b (102 N-m)

N-m = Newton-meters

NOTE: These torque values do not apply to fasteners
tapped in aluminun.

Operating Mechanism

NOTE: Also see S290-54-1 Type MO-.! Operating Mechan-
ism Service Informaiion.

I. Listen fur excessive noise or bearing rumble in motor.
2. Check linkage for signs of wear,
3. Check for hydraulic feaks,
4. Check hydraulic uid level in sump.
A. Check level with closing spring discharged.

B. Dip stick connected to [ill hole plug indicates fuid
level.

C. An empty hydraulic system requires appreximately
1-1/2 pinis of fluid to fill the sump.

D. Add hydraulic fluid through [ll-hole with one of
the recommended hydraulic fluids to proper level.

NOTE: Recommended fluids are: Chevron Oil
Company Aviation Hydraulic Fluid A, Texaco Inc.
Aircraft BB Hydraulic Qil, Shell Qi Company
Aeroshell Fluid 4, Exxon Company Univis J-43.

Bushings

I. Bushings should be cleaned at regular intervais where
abnormal conditions prevail such as salt deposits or any
accumulation of foreign substances.

I~

. Bushing porcelain should be checked for cracks or
chips.

3.1f a bushing must be replaced refer to Bushings in the

Parts Replacement section.

Make this replacement before proceeding to the next
mainienance step.

NMOTE: If any change in—or addition to—bushing
current transformers is desired, make the chanpe or
addition at the same time the bushing is replaced.

Bushing Current Transformers

Check the bushing current transformer visually to make
sure the leads are intact.

NOTE: If a change in—or addition to—bushing current
transformers is desired, refer to Bushing Current Trans-
formers in the Parts Replacement section and Service
Information S290-80-2, Type OE Bushing Current Trans-
former Instructions. Make this change or addition before
proceeding to the next maintenance step,

SAFETY PRECAUTION

Current transformer secondarieg ‘not connected (o,
relays, instruments, or meters must be short-circuited
and grounded at the terminal blocks in the low-
voltage compariment,

“Top-of-Bushing Terminal-to-Terminal Resistance

1. With the breaker c¢losed conduct a tap-of-bushing
terminai-to-terminal resistance test on each of the three
breaker poles (Figure 2).

NOTE: Resistance fest results indicate the current
carrying condition of the breaker not its ability to
interrupt {aults.

o
Electrical
Hesistance Electrical Resistance* [microohms)

I evel 1200 Amp Breaker - 2000 Amp Breaker
Normal 100 £ 18 35 to 40
Caution 125 42
Service Limit 1356 45

*Measured externally —terminal-to-terminal with the breaker closed,
Resistance values must be maintained below the caution level

2. If resistance tesl values are at or above the caution level
shown in the table, make the foilowing checks and
rectify as necessary.

A, Check the current carrying path of each pole for
contamination. Wipe all current carrying parts with
a clean, lint-free rag.

B. Check all connections in the current carrying path
for tightness. All fasteners should be secure buz be
sure {0 observe standard torgue values mentioned
under Mechanical of the Maintenaice and Adjust-
ment section.

3. With the breaker closed, recheck the top-of-bushing,
terminal-to-terminal resistance values.

NOTE: The resistance of vacuum interrupter contacts
does not vary appreciably throughout interrupter life
and therefore does not contribute to a change in
terminal-to-terminal resistance.

Contact Wear

I. To check contact wear, the breaker contacts must be
closed.

2. When the scribe mark on the movable contact rod
(Figure 11) is even with tle insulation guide, the
interfupter must be replaced. See interrupter under
Parts Rgplacement section.

i
#

Cal



B. Time travel device can be set up on the floor of
low-voltage compartment behind the mechanism.

C. Connect time travel device directly to the crank
provided on the jack shaft assembly (Figure 4}.

D. Record direct readings of contact speed/motion
characteristics.

E. Disconnect time travel device [rom crank on jack
shaft.

16. Check all painted surfaces making sure they are clean.
Retouch painted surfaces where necessary for complete
protection.

17. Place the breaker and operator in the following service-
ready condition.

A. Breaker in the open position,

B. Closing spring charged.

C. Heaters in the low-voltage compartment energized.
18. Establish permanent service records,

A. Record the operatidn-counter registration.

B. Record pertinent facts regarding the condition of
the breaker.

C. Record complete nameplate information.

MAINTENANCE AND ADJUSTMENT

The frequency of routine inspections depends on the degree
of exposure to contamination and severity of the operating
duty. It is suggested practice to inspect the breaker at 500
mechanical operation intervals or after a severe fault
interruption near the maximum rating of the breaker. All
adjustments are factory set and further adjustment should
not be required unless the breaker has had severe wear or
rough handling. Operating mechanism maintenance covered
by S5290-54-1, MO-1 Operation Mechanism [nstructions,
must be coordinated with the Type VAC breaker main-
tenance.

Keep complete records of all maintenance work performed.

SAFETY PRECAUTIONS

Before performing any maintenance on a Type VAC
vacuum circuit breaker, the breaker must be removed
from service,

Refer to and follow instructions in Service Informa-
tion $290-54-1, Type MO-1 Operating Mechanism
prior to making any maintenance checks.

Use the operating mechanism maintenance-positioning
wrench during the performance of some of the
maintenance steps. Observe all safety precautions in
$290-54-1 as well as those throughout these instruc-
tions when performing maintenance.

Although the Type VAC breaker was designed with
the safety of operating personnel foremost in mind,
the inherent mechanical characteristics of the breaker
along with the necessary activities of operating
personnel make cautious work habits essential.

5290-10-1, Page 7

MATERIALS
® Clean, lint-free rags.
@ Lubricanis,

Wipe all parts to be lubricated with ¢lean, lint-free rags.
Lubricate non-current-carrying moving parts such as
operating linkages, pins, roller bearings, and gear teeth
with a light film of Humble Oil and Refining Lidok GOQ
grease. .

Wipe off excess grease with clean, lint-free rags.

NOTE: Roller bearings require packing only after they
have been removed for a complete overhaul.

e Cleaning solution.

The preferred <leaning solutions are heptane, Stoddard’s
solvent or cleaner’s naptha.

WARNING

Preferred cleaning solutions are flammable. Avoid
sparks and flames. Use in an aréa where there is
adequate ventilation.

WARNING

Deenergize the circuit breaker before performing any
maintenance or inspection work. Unless stated other-
wise in the procedure, all maintenance and inspection
should be performed with the breaker open and the
closing spring discharged.

Contact position indicator must read OPEN.

Closing  spring
DISCHARGED.

position  indicator must read

PROCEDURES

Cleanliness is the best assurance of trouble-free operation.
If it is necessary to replace or adjust a breaker component,
refer to Adjustments and Parts Replacement.

Wiring Checks

1. Terminal strip—check all connections and mounting
screws to insure tightness. Check terminal strips for
cracks.

2. Auxiliary switch—check all connections a2nd mounting
screws to insure tightness. Check for cracks and contact
burns. Check the drive linkage.

3. Micro switches—check all connections for tightness, no
cracks, and to insure plunger operates switch (a test
light or ohmmeter can be used).
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NOTE: Capacity of the ground connection should be
sufficient to carry—without damage—the full ground
short circuit of the system.

C. Install grounding connection.
4. Remove all packing materials from both compartments.

5. Check all fasteners for tightness, Secure but do not
overtighten.

6. Remove operator blocking as follows:
A. Open rear door of low-voltage compartment,
NOTE: Be careful not to damage gasket,

B. Use maintenance positioning wrench as illustrated
(Figure 10).

C. Apply upward force toward closing position to
relieve pressure on blocking pin.

D. Remove blocking pin.

E. Very slowly relieve the force on maintenance
closing wrench until breaker is fully open,

F. Reseal low-voltage compartment.

o]
by

an
K
o N
El

7

3

3
=5
u
B

ang

Figure 10
To remove blocking rod from Type MO-1 operating
mechanism use maintenance positioning wrench.

CONNECTIONS

1. Make line, auxiliary and control connection as overall
installation progresses and as indicated on drawings.

SAFETY PRECAUTION

Main (load) connections should not impose more
than a 100-pound (444.8 newtons) maximum canti-
lever pull on the bushings. Forces may be ceused by
expansion, contraction, wind loading, or foundation
movement.

2. Prepare the operating mechanism for service in accord-

ance with Service Information $290-54-1, Type MO-1
Operating Mechanism.

NOTE: If permanent heater connections cannot be'

made promptly, a temporary supply should be provided
to preveni moisture condensation in the mechanism
cabinet.

3. To operate the breaker during installation if permanent

source is not available, temporary a-c and d-c power
must be made available.

4. Make sure all internal and external fasteners are tight.
5. Make sure all entrarnce bushings are clean.

6. Check the bushing current transformers visually to

make sure the leads are intact.

SAFETY PRECAUTION

Current transformer secondaries not connected to
relays, instruments, or meters must be short-circuited
and grounded at the terminal blocks in the low-
voltage compartment,

CAUTION

When making line connections, do not torque the
bushing top-terminal assembly over 60 ft-b (814
newton-meters); overtorquing the bushing top ter-
minal assembly will turn the core in the bushing, thus
breaking the internal ground lead.

7. Make sure that the operating mechanism is ready for
normal operation and that all safety blocking has been
removed. Refer to and follow Service Information
8290-54-1, Type MO-1 Operating Mechzanism Instruc-
{1ons.

8. Connect a temporary two-pushbutton station with open
and close buitons close enough together to coordinate
electrical control of the breaker.

NOTE: Refer to and follow connection diagrams that
accompany the breaker.

9. After the mechanism biocking has been removed in
accordance with previous instructions, the breaker is in
the open position with the closing spring and opening
springs discharged.

10. Energize the control circuit and charge the closing

spring. When the closing spring is compressed, the
breaker is ready for a closing operation.

NOTE: Closing spring can also be charged by hand
pumping (Figure 7).

11. To close breaker momentarily energize closing circuit.

Breaker shouid close instantly.

12, To open breaker momentarily energize opening circuit.

Breaker should open instantly.

13. Using the temporary electrical controls repeat the

closing and opening operations.

14, With the breaker open check the operation of the Y

(anti-pump) relay,
A. Close the opening swiich and hold it.

B. Close the closing switch and hold it. The breaker
should close and open and remain open.

15, Perform time travel tests (optional).

A. Using the operating mechanism maintenance posi-
tioning wrench (Figure 10), close the breaker.




Figure 7
Manual charging of closing springs.

Figure 9
Typical hinged ME electronic controf panel (optional}.
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Contact position is indicated by an externally visible flag
indicatos. The manua! trip can be furnished with a
permissive control device as an option to prevent reclosure
without operating an internal manuval reset. Various con-

v

enient locations are provided for terminat blocks.

NSTALLATION

SAFETY PRECAUTIONS

1t is extremely importani that all safety precautions
described in Service Information S$290-34-1, Type
MOQ-1 Operating Mechanism Instructions, be clearly
understood and carefully followed.

Personnel performing work on a Type VAC vacuum
breaker or a Type MO-1 operating mechanism must
clearty understand and follow both the breaker
instructions and the operating mechanism instruc-
tions.

When it is necessary to use the operating mechanism
for operational checks, stay clear of all moving parts.

Although the Type VAU breaker was designed with
the safety of operating personnel foremost in mind,
the inherent mechanical characteristics of the break-
ers along with the necessary activities of operating
personnel make cautious work habits essential,

1

f not already accomplished, adjust leg extensions to
specified height as prescribed under Unleading or Moving

section,

WARNING

Remember that all Type VAC breakers are shipped at
minimum possible height and customer must adjust
breaker height to insure compliance with safety codes
for clearance.

FOUNDATION

1. To adjust leg extensions remove four bolts from each

les.

A. Slide leg downward to proper position and replace

bolts.

B. Make sure shipping holddown clips at side of

breaker have been removed and discarded.

2. Continue with installation by leveling and anchoring the

breaker.

A. Prepare a flat slab or concrete piers to meet
foundation requirements of drawings submitied for
the breaker.

B. Level breaker and bolt solidly in position af points
indicated on outline drawing.

(1) Shims of generous area should be located as
required to insure even load distribution.

(2} Check for level in lateral and longitudinal
directions with spirit level,

3. Ground breaker as [ollows:
A. Clean ground pad.

B. Two ground pads with standard NEMA drilling are
furnished on breaker legs.
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Figure 6
Sling arrangement,

STORAGE

If the Type VAC hreaker is not to be placed in the
service-ready condition immediately upon receipt, it is
considered to be in storage. To prepare a breaker for
storage:

1. Open the high-voltage compartment by removing cover
plate bolts.

2. Open the low-voltage mechanism compartment.

3. Remove all packing material that might possibly collect
moisture from both compartments.

A. Do not remove desiccants, if furnished, at this time.
Desiccants should be maintained in effective con-
dition until such time as the breaker is made ready
for service.

B. Do nat remove any blocking or bracing at this time.

0

Open afl boxes, inspect, and reseal.

D. Store all boxes indoors in a dry place.

E. Inspect the interiors of both compartments to
insure they are clean and free from foreign
materials.

4. Inspect bushings thoroughly. Make sure all bushmgs are
clean, dry, and in good condition.

5. Energize compartment heaters with a temporary elec-
trical source until permanent connections can be made.

6. Insure all openings are properly resealed to exclude
moisture.

7. Close both compartments.

DESCRIPTION

The McGraw-Edison Type VAC vacuum circuit breaker is a
three pole, integrally housed, electrically operated breaker
suitable for outdoor operation. The operating mechanism is
an electric-motor charged, compressed-spring stored energy
Type MO-1. It is mechanically and electrically trip free. For
detailed information on the Type MO-1 operating mechan-
ism, refer to Service Information $290-54-1.

The Type VAC vacuum breaker should only be installed on
circuits which operate within the voltages or currents given
on the nameplate. Short-circuit conditions imposed on the
breaker must not exceed the breaker rating.

HIGH-VOLTAGE COMPARTMENT

The upper section of the enclosure is the high-voltage
compartment of the breaker. Contained therein are the
lower ends of the bushings, current transformers, vacuum
interruplers, transfer means, supporting stand off insula-
tors, and operating rods to the interrupters. Access is by
means of 1wo bolted, hinged and gasketed panels. Except
for an aluminum roof, the entire structure is heavy-gauge
steel, treated and painted to inhibit corrosion.

The single- or multiple-ratio bushing current transformers
are attached to the roof with all leads terminating at
terminal blocks in the low-voltage compartment. The
movable contact combination support-transfer scheme af-
fords excellent repetitive guidance to the movable terminal
for control of contact orientation and maximum beliows
life.

LOW-VOLTAGE COMPARTMENT

The lower portion of the enclosure is the low-voltage
compartment of the breaker which contains all control
devices and the operator.

The Type MO-1 operator consists of 2 motor-driven,
spring-stored-energy mechanism. Contact position indi-
cation and operations counter are visible with compartment
door closed. The manual trip function is externally acces-
sible. A means of manually charging the closing springs in
case of charging power failure or for maintenance purposes
is provided. Access to the opposite side of the low-voltage
compartment is by means of a hinged, gasketed door with
provisions for padlocking. (Some breakers are equipped
with hinged relay panels or Type ME electronic controls
which are mounted at the rear of the low-voltage compart-
ment.

el

‘i
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Low-voltage compartment.

INITIAL INSPECTION

Refer to Service Information $290-34-1, Type MO-I
Operating Mechanism Instructions, for initial inspection of
the operating mechanism.

NOTE: Do not remove bracing or blocking from the
operating mechanism at this time.

Immediately upon receipt of the breaker:

1. Check breaker exterior for evidence of damage in
transit.

2. Open mechanism cabinet door and inspect low-voltage
compartment for evidence of rough handling or damage
in transit,

3. Close and latch the mechanism cabinet door to prevent
entrance of dirt and moisture.

4, Open the front and rear panels {(hinged and bolted) of
the high-voltage compartment.

5. Inspect the interior of the high-voltage compartment
for evidence of damage to the vacuum interrupter,
bushings, and linkage due to rough handling in transit.

6. Reseal both front and rear openings promptly.

7. Remove all masking tape (later removal may be very
difficult).

8. Secure bolts on both front and rear panels.

Should this initial inspection reveal evidence of rough
handling or damage in transit or shortage, notify and file a
claim with the carrier at once. Also notify the Service
Department, McGraw-Edison Power Systems Division,
Canonsburg, Pennsylvania 15317,

INDENTIFICATION RECORDS

Retain permanently complete identification records for
each breaker including detailed outline drawings, control
drawings, connection diagrams, and all pertinent instruc-
tions.

Accurate and complete identification inciuding serial
number and rating must accompany any reference to or
inquiry about the breaker to McGraw-Edison Power
Systems Division.

5280-10-1, Page 3

AUXILIARY
SWITCH

JACKSHAFT
CONTACT
PRESSURE
SPAINGS

CONTROL
SWITCHES

CLOSING
SPRING
INDICATOR

C-T TERMINAL
BLOCKS

CLOSING
SPRING

UNLOADING OR MOVING

The Type VAC breaker should be unloaded and moved by
hoisting. Slings used for hoisting must have adequate lifting
capacity. The weight of each breaker is shown on its
nameplate. Attach slings at the top of each side of the
breaker as illustrated (Figure 6).

WARNING

Do not permit sling to bear against porcelain
bushings. Do not use holddown angles to lift
breakers.

Figure b
Do not use holddown angles to lift breakers,

With slings properly secured lift breaker straight up being
careful not to damage the bushings with the rigging.

While breaker is off the ground adjust leg extensions per
specific height requirements.

WARNING

For shipping convenience all Type VAC breakers are
assembled and shipped with the minimum height
possible. Customer must adjust breaker height to
comply with electrical safety codes for clearance.

Remove and discard shipping holddewn bolts and clips.
Height adjustment is accomplished by removing four bolts
from each leg, slide leg downward to proper position and
replace the bolts.
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Figure 2
Qutline of type Type VAC, 15.5 kv vacuum circuit breaker.

SHIPPING

Except in special cases, each Type VAC breaker is shipped
completely assembled with the MO-1 operating mechanism
in place. Small accessory items are shipped in suitably
marked packages.

Each breaker is shipped with the contacts blocked closed
by a red rod inserted in the mechanism. The mechanism is
unlatched so that opening-spring pressure is on the rod. For
removal of this rod refer to the Installation section of these
instructions and Type MO-1 Operating Mechanism Service
Information §290-54-1.

Detailed outline drawings, control drawings, connection
diagrams, all pertinent instructions, and packing lists are
shipped protected in the mechanism cabinet. A shipping list
in a weatherproof envelope is attached to each shipment.

NOTE: Breakers shipped overseas require special dis-
assembled packaging.

BUSHING CURRENT
TRANSFORMERS

CONDENSER
BUSHINGS

VACUUM
INTERRUPTERS

CURRENT
TRAMNSFER
Figure 3

High-voltage compartment.
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Installation and Maintenance Instructions Page 1
{ :

MAINTENANCE AND ADJUSTMENT ... . ......... 7
Materials .. ....... .. ... o0 e 7
Procedures ... ... c.uniiniiiinraann e 7

Wiring Cheeks ... ... .o i s 7
Mechanical . ................. e 8
Operating Mechanism ..................... 8
Bushings ... ..o ie e 8
Bushing Current Transformers . ............. 3
Top-of-Bushing Terminal-to-Terminal

Resistance . .......... ... iiirivenean 8
Contact Wear ... ... oin i 8
Vacuum Interrupter Test .. ....... ... .. .... 9
Time Travel Test ... ... ... i nt, 10

PARTS REPLACEMENT . ........ ... .o vy 10
Bushings . ....... ... ... . .. i 10
Bushing Current Transformers ................ i1
Vacuum Interrupders . ... .. ... oo 11

SPAREPARTS .................. e 14

GENERAL

Service Information S$290-10-1 pertains specifically to

McGraw-Edison 15.5 kv Type VAC vacuumn circuit

breakers. Detailed outline, control drawings, and connec-

tion diagrams are issued for and accompany each breaker.

When installing, performing maintenance work, making
adjustments, or replacing parts on a 15.5 kv Type VAC
vacuum circuit breaker, the latest revision of the following
instructions—copies of which accompany each breaker—

Figure 1
A typical McGraw-Edison 15.5 kv Type VAC vacuum must be followed,
circuit breaker. Operating Mechanism: Service Information $290-54-1,
- Type MO-1 Operating Mechanism
CONTENTS . Bushing Current Transformers: Service Information
§290-80-2, Type OE Bushing Current Transformers

GENERAL ... .. ... e 1 ) : )
SHIPPILE - « « « v v v v e eee e e e 2 Sep.m:ate instruction books are furmsheq folr relays and
Tnitial ISPECiON « . o oo ee e eaee e 3 auxiliary switches as required for each application.
Identification Reecords .. ..................... 3 Type VAC vacuum breakers conform to all applicable
Unloading or Moving . .. ....... ... ... 3 national standards for electrical characteristics, mechanical
Storage .. ... ... s 4 features, and accessories. Auxiliary provisions include an

DESCRIPTION . . e e i e e 4 external trip device, 2 mechanical position indicator, trip
High-Voltage Compartment ................... 4 counter, and facilities for proper mounting and electrical
Low-Voltage Compartment .. .................. 4 grounding.

INSTALLAT_‘ION """""""""""""""" 3 Standard NEMA terminal designations are shown in Figure
Foundation ..........covvihiiinee 3 2. Facing the mechanism side of the low-voltage compart-
Connmections ...... .ot viinnrenneraaunnoe- 6

ment from front to rear, terminals are numbered 1 and 2 on
the right, 3 and 4 in the center, and 5 and 6 on the left.

These instructions do not claim to cover all details or variations in the equipment, procedure, or process described, nor to provide directions
for meeting every possible contingency during instaliation, operation, or maintenance. When additional information is desired to satisfy a
problem not covered sufficiently for the user's purpose, please contact your McGraw-LCdison FPower Systems Division sales engineer.

McGraw-Edison Company
Power Systems Division July 1977
Canonsburg, Pennsylvania 15317 New Issue
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ggr Em’ghﬁ’g COIL Hv HIGH YOLTAGE ovLD OVERLOAD sS SYNCHRO
CKT CIRCUIT ] PHASE 1B TERMINAL BLOCK
CNTOR COMTACTOR IMPR {MPEDOR P8 PUSH BUTTON e TRIP COIL
co cuT oUY iNC INCQMING PB STA PUSH BUTTON STATION D TESTING DEVICE
ComMP COMPENSATOR INST INSTANTANEQUS: PCA POWER CIRCUIT BREAKER | TDC TIME DELAY CLOSING
COMPT COMPARTMENT INSTRUMENT PF POWER FACTOR 100 TIME DELAY OPENING
ComMN COMMNEET CONNICTION § INTCONN INTERNAL CONNECTION § uep PREFERNED TEL TELEPHONE
CONT CONTIMUED, CONTROL 7 INSULATING PFm POWER FACTOR METER TELE TELEMETER
CONY CONVERTER TRANSFORMER PH POTHEAD TEMP TEMPES:LTURE
e CONTROL POWER PNEUY PNEUMATI TERM TERMI
e TRANSFORMER kv KiLovoLTY PNL Pance e Tm TEMPERATURE METER
cR CONTROL RELAY kVA KILOVOLT AMPLRE POS POSITION. POSITIVE TPST TRIPLE POLE
cs CONTROL SWITCH kVAR KILOVOLY :ﬁﬁgg% HOURS pnS sw  pOSITION SwWiTCH SINGLE THROW
cr CURRENT TRANSFORMER{ RYANM "“;,?J“'PR'- METER FOT POTENTIAL T TRANSFORMER
"
c cyYeLr KVAM KiLOYOLT AMPERE P?I SgITNE‘:J?I\I(AL uv UNDERVOLTAGE
De DIRLET CURRENT METLR TRANSFORMER uvo UNDERVOLTAGE DEVICE
0o DISCOMNECTING DEVICE } hvar KiLOvO! Y- AMPERE PU PICK UP
DEV DE VICE REACTFVE PWR POWER v vOoLT
DIAG OIAGRAM hvarh XKI{ VAR HOUR VA YOLYT.-AMPERE
DIFF DIFFCRENTIAL KW KILOWATT RCD REVERSE CURRENT vac VACUUM
DIR DIRECTION. DIRCCTIONALL hwh KILOWATT HOUR DEVICE ¥ ADJ R YOLTAGE ADJUSTING
i DISCONNECT KWhm KILOWATT HOUR METER § Re RECEPTACLE RHEOSTAT
DISCH DISCHARGE RCAC REACTOR var YOLT-AMPERE REACTIVE
Dm DEMAND METER L LAMP. LOWERING REC RECORDING varh VAR HOUR
o DRAWDLUT LA LIGHTNING ARRESTER RECL RECLOSING virm VARMETER
C DUUBLE POLE DOUBLE LC LATCH CHECK RLET RECTIFICR vm VOLTMETER
THROW LH LEFT HAND RLG REGULATOR ¥ REG VOLYT REGULATOR
DRST DOUBLL POLE SINGLE LiR ’-D;EDSI'SNT%‘g”'“G 253 gge%SRTSArNC'{EVTgé?STOR Vs VOLTMETER SWITCH
THROW - -
DSw DISCOSNECT SWITCH LM LDAD LIMITING R RIGHT HAND W WATT: WiRE
DsCT DOUBLE SECONDARY RESISTOR RHEO RHEQSTAT WhDm WATTHOUR DEMAND
CURRENT THAMSFORMIR LRC LOAD RATIO CONTROL R5S RIGHT SIDE SHEET METER
DWG DRAWING LSw LIMIT SWITCH RTD RESISTANCE TEMPER- Whm WATTHOUR METER
DX DUPLLX LSR LOAD SHIFTING ATURE DETECTOR wm WATTMETER
RESISTOR RY REAR VIEW wt WEIGHT

Most Comrnonly Used Abbreviations.
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1. Master Eloment 25, Synchronlring or 50, . Instantangous Cwercurrent 74, Alarm Rolay e
2. Yime-Daloy Starting or Closing Synchronism-Check Device of Rats-of-Rise Rotay 75, Puositien Changing Mechanlcm
Ralay 26. Apparatus Thermal Davice 51. AC Time Qvercurrent Ralay 76. O-C Overcurrant Relay
3. Cheching or Interioching Rainy 27, Undervoitage Relay 52. A-C Circuit Brasker 77. Pulse Transmitter
4. Master Contactor 28. Flame Dotoctor 53. Exciter or D-C Gansrator Relay 78. Phase Angle Massuring ar
S Stopping Davice 29, Isolating Contactor 54. Roserved for future Out-of-Step Protactiva Reiay
6. Starting Circuit Bresher 30 Apnuncistor Ralay eppication 79. A-C Reclosing Relpy
7. Anade Crcut Breaher 31. Separate Excitation Devica 55, Powar Foctor Reioy 80, Liquid or Gas Flow Relay®
8.. Control Power Disconnecting 32. Directional Powrer Reloy 56, Field Application Relay 81. frequency Ralay
Device 33. Positicn Switch 57. Short-Circuiting or 82. D¢ Recioting Relay
9 Ravarsing Device 34, Mosier Sequence Device Grounding Dewice 83. Automatic squ“m.. Control
10. Unit Sequenca Switch 35. Brush-Qpetating or Slip-Ring 30. Raectitication Failure Relay or Transler Relay
i1, Reserved for futurs Short m:umng Dovice 59. Owvervoitage Reizy 34. Dperating Mechanism
application 36, Polmrg €. Voltage or Current Balance 85. Carrinr or Pilot Wire
12. Over-Spesd Device 37, Unde urrent or Underpower Relsy Roceivar Relay
13. Synchronous-Spead Device Realay 51, Reserved for futura 86, Locking-Out Reiay
14. Under-Spaad Device 38. Bearing Protective Dovice application 87. Difierential Protective Relay
15. Speed or Frequency Maiching 39. Machanical Condition Monitor 62. Time-Delay Stogping or BB. Auniliary Motor or
Dewvica 40. Fisld Relay QOpeming Relay Motor Ganarator
15. Reserved for future 41. Fiold Circuit Breaker &3. Llquid or Gas Pressura or . 89, Line Sweitch
appiication 42. Running Circuit Bresker Vacuum Relay 90. Regulating Davics
17. Shunting or Dischargs Switch 43. Manual Transfer or Selector &4. Ground Protective Relay 91. Voltage Directional Relsy
18. Accalerating or Docslersting Duvice 65, Governor 92. ¥Yoltage and Power Directionsl
Davice 44. Unit Sequence Starting Relay 66, Motching or Jogging Cevicag Relay
19. Start:ing-to-Running Transition 45. Atmospheric Condillon 6§7. AC Directional Overcurrent 93 Field Changing Contaclor
Contactor Monitor Ralay 94 Tripping or Tnp-Fres Reisy
20. Electrically Oparated YValve 46. Roverzs-Phasa or Fhasa- 68 Blocking Relay 9%,
21. Distance Rsiay - Baltance Current Relay 69. Permissiva Control Device 56,
22. Equahler Cir uil Breaker 47. Phasea-Sequence Yoltags Relay 70. Electricaily Qperated Rheostat 97.} Used only on specific appil.
23, Temperatute Controd Device 48. Incomplote Sequence Relay 71. Ligund or Gas-Lavei Relay 98.) cations on individual instal-
24, Resarvad fer futum 49, Machine or Tronsformer 72. D:C Circuit Breaker 99.| lations where nonae of the as.
application Thermal Ralay 73. Load-Rasistor Contactor signed numbered Tunctions
. from 1 to 34 are suitabia,
NOTES:

Suffix letters X, ¥ or 2 ara added in the approprisie devics funclion numbsers to denots seperatn suzxiliary relays.
Example: 27X, 352Y, ‘79Z.
i two or mora dewlces with the game funcon number and sufflx letber (H used) are present in the same oquipment, they may
ba distinguished by numberad suffixes. Example: 27-1, 272, 2741, T74-2.

T4
22/C0
52/M
82/8
82/a
52/b
52/a9
82/be
52/%a

52/Ha
92/Hb

NI&CE_U.A?&EG‘UB DEVICE DESIGNATIONS

CLOSIMG RELAY
ANTI-PUMP RELAY .

BREAKER CLOSING COIL

BREAKER TRIP COIL

BREAKER PUMP MOTOR

MOTOR CUTCFF HIGH PRESSURE SWITCH
CONTROL CUTOFF LOW PRESSURE SWITCH
CLOSED WHEMN PRESSURE 1S SUFFICIENT

FOR CLOSING

NORMALLY OPEN AUXILIARY SWITCH COWTACT
NORMALLY CLOSED AUXILIARY SWITCH CONTACY
ADVANCE MAKE “a" CONTACT—CLOSES DURING
FIRST 13° OF CLOSING MOTION

ADVANCE BREAK "b" CONTACT—OPENS DURING
FIRST 15° CF CLOSING MOTIOH

STATIOMARY SWITCH—MECHAMISIM OPERATED
IN TEST, OPERATE OR BOTH POSITIONS AS
INDICATED

HOUSING SWITCH—TRUCK OPERATED, SHOWN
WITH BREAKER {M TEST OR WITHDRAWN
mmoﬂ

J2/uy UNDERVOLTAGE TRIP
24 BUS TIE BREAKER

W/VS  WATT-VAR SWITCH
PTD POTENTIAL TEST DEVICE
€7D CURRENT TEST DEVICE

. YRR VOLTAGE REGULATING RELAY
LTE LOAD TAP CHANGER
PIT  PHASE SHIFTING TRANSFORMER
£ ELAPSED TIME METER
201 SUPERVISORY CLOSING DEVICE
294X  SUPERVISORY TRIPPING DEVICE
4318 LOGAL—SUPERVISORY TRANSFER SWITCH
43MA  MANUAL—AUTOMATIC TRAHSFER SWITCH
a7L PILOT WIRE RELAY
B3/74R PILOT WIRE RECEIVING AND ALARM RELAY
BE/74-8 PILOT WIRE SENDING AMD ALARM RELAY
50/CO  INSTAMTANEOUS RELAY CUTCFF DEVICE
79/C0  RECLOSER RELAY CUTOFF DEVICE

Power Systems Group
MclGraw-Edison Company
Canonsburg, PA 15317 USA

LEGEND DRAWING FOR ASSEMBLED SWITCHGEAR
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Power Circuit Breakers
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Figure 1
MO-1 operating mechanism mounted in low-voltage
compartmeni of Type VAL vacuum circuit breaker.

GENERAL

Service information 8$290-54-1 pertains specifically 1o the
MO-1 operating mechanism, a hydraulically charged,
spring-driven device that operates a McGraw-Edison vacuum
circuit breaker electrically or manually at high speeds. The
MO-1 operating mechanism is mounted in the low-vollage
compartment of the vacuum circuit breaker (Figure ).

Detailed connection disgrams are issued for and accompany
each MQO-1 operating mechanism.

When preparing an MO-1 operating mechanism for initial
service, making in-service inspections, performing main-
tenance work, making adjustments, or replacing paris, the
latest revision of the following instructions—copies of
which accompany the bresker—must also be followed:

e« Vacuum Circuit Breaker: applicable service informartion
covering the vacuum circuit breaker in which the MO-1
operating mechanism is mounted.

e Bushing Current Transformers: Service Information
5290-80-2, Type OL Bushing Current Transformers.

The MO-1 operating mechanism conforms to alf applicable
standards for electrical characteristics, mechanical features,
and accessories.

These instructions do not ¢laim to cover all details or variations in the equipment, procedure, or process described, nor to provide direc-
tions for meeting every possible contingency during installation, operation, or maintenance. When additional information is desired to sat-
-+ sty a problem not covered sufficiently for the user's purpose, please contact your McGraw-Edison Power Syslems Group sales engineer.

Power Systems Group

McGraw-Edison Company

Post Office Box 2850
Pittsburgh, PA 15230

January 1978

New Issue
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Figure 2

15

Auxiliary equipment and operater components.

. Manual trip handle. 7. Control wiring terminal 11. Hinged relay panel with 17. Crank for connecting time
. Contact position in- blacks, relays {optional}, travel device.
dicator. 8. Control conduit entrance 12. Pump motor, 18. Nut for adjusting oper-
., Operations counter. nlate. 13. Socket for manual charge ating rod length.
. Auxifiary switch. 9. Heaters {on cabinet wali, handle. 18, Jackshaft.
. Auxiliary operating not shown). 14. Closing spring. 20. Contact pressurg springs.
relays. 10. Current transformer  ter- 15. Closing spring indicator, 21. Sump.

minal blocks.

6. Control supply switches.

SHIPPING

The MO-1 operating mechanisim is shipped fully assembled
and mounted in the low-voltage compartment of the
vacuum circuit breaker.

Each breaker is shipped with the contacts blocked closed
by a red rod inserted in the mechanism. The MO-1
mechanism is unlatched so that opening-spring pressure is

16. Operating linkage.

on the rod. Far removal of this rod, refer to the [nstallation
section of these instructions.

Detailed outline drawings, control drawings, cofnnection
diagrams, all pertinent instructions, and packing lists are
shipped protected in each MO-1 operating mechanism
cabinet.

NQOTE: Breakers shipped overseas require special packaging.

)
o
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INITIAL INSPECTION

Refer to the applicable vacuum circuit breaker instructions
for initial inspection of the breaker.

NOTE: Do not remove bracing or blocking from the
operating mechanism at this time,

Immediately upon receipt of the breaker:

1. Inspect the exterior and interfor of the operating
mechanism compartment for evidence of rough handling
or damage in transit and shortage.

2. Remove ail masking tape (later removal may be very
difficult).

3. After checking the operating mechanism compartment
interior, close the doors promptly to prevent entrance of
dirt and moisture. Should this initial inspection reveal
evidence of rough handling or damage in transit or short-
age, notify and file a claim with the carrier at ance. Also
notify the Service Department, McGraw-Edison Power
Systems Division, Canonsburg, Pennsylvania 15317,

IDENTIFICATION RECORDS

Retain, permanently, complete identification for each op-
erating mechanism including connection wiring diagrams
and all pertinent instructions.

Accurate and complete identification records—including the
vacuurn circuit breaker serial number and rating—must ac-
company any reference to, or inquiry about, the operating
mechanism to MeGraw-Edison Power Systems Division.

TRIP LATCH

TRIF LiNK \
Vac
Vg INTERRUPTER

/mw—?EHANK =

VALVE BODY

5290-54-1, Page 3

UNLOADING AND/OR MOVING
FROM TRANSPORTING VEHICLE
TO INSTALLATION LOCATION

When unloading or moving a breaker on which an M(hl
operating mechanism is mounted, the operating mechanism
must be braced and blocked in the original shipping posi-
tion. Refer to and follow the vacuum circuit breaker in-
structions for unloading or moving the -breaker from the
transporting vehicle to the installation location.

PREPARING MECHANISM FOR STORAGE

II"a vacuum circuit breaker in which an MO-1 operating
mechanism is mounted is not te be placed in the service-
ready condilion imumediately upen receipt, it is considered
to be in storage.

To prepare an MO-1 operating mechanism for storage:
1. Open the low-voltage compartment doors.

2. Check to be sure all bracing and blocking are secure, but
do not remove any bracing or blocking at this time.

3. To prevent moisture from entering and damaging the
operating mechanism, energize the cabinet heaters with a
temporary electrical supply until permanent connections
are made. Refer ro—and follow-—the connection diagrams
for heater circuit connecrions and voltage.

4, Close the cabinet deors promptly.

PRINCIPLES OF OPERATION

Schematic representations, Figures 3, 4 and 3, illustrate the
operating principles of the MO-1 operating mechanism.

.

In Figure 3 the breaker is open, the closing spring charging,

TRIP
CoIL CHARGING CYLINDER
CLOSE LEVER
CLOSE
colL  —3 PRESSURE -
RELEASE
VALVE

miy

O

-
'©'
S

—

TO SUMP

X\re2l/ ’///// i

SR

ENSARNAS \\\

\" i)
'y i,f/ // // ///Z z //_’_ 5

e

X ha i : £ £ Ei _\\
T ANTI-SLOW
= CLOSE LATCH

3

i CLOSE LATCH

5

1 EA
POPPET-TYPE DUMP ILL WATCH DRIVE  CLOSING FRAME ~ MECHANISM [ GEOPING
VAILVE ASSEMBLY ; TO SUMP BLOCK SPRING BUFEER ROLLER
1

S

B RS
18 b PU&MP
/ o & o SUMP s &
1 Ty NS
{ o> HaND pUMP
Figure 3

Breaker open, closing spring charging, hydraulic system operating.
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TRIP LATCH

TRIF
COlL

CHARGING CYLINDER

CLOSE LEVER

CLOSE
RELEASE-

TO SUMP

TRIP LINK
Vacyy,
M

NTERRUPTE,

VALVE BODY DRIVE CRANK
©
S v B =
: . 4 SR iyt ke R
RSN SN b tle o e o o =
\_\7 ’;’///;’;." A ;4,._._._.1;/"/’ Z g Ty

\

I\

=

T cLOSE LaTcH

T CLOSING
ROLLER

[
POPPET-TYPE DUMP

A Ly
AL T T T T T 7 g
““\{1 A VAR RARRRR RIS AR TR AR
i \\ ¥
T 1 |

LIIHOLD ON LATCH  DRIVE  CLOSING FRAME MECHANISM [} ANTI_SLO“',
LOCK SPRING
VALVE ASSEMBLY Tl TO SUMP 8 BUFFER CLOSE LATCH
PL‘J&MP
SUMP ' SR G
HAND PUMP
Figure 4

Breaker open, closing spring charged, no hydraulic pressure.

and the hydraulic system operating. The trip link is in the
collapsed position and the hold-on-latch is held down by
the trip link. The closing spring must have an initial charge
for the breaker to be operated.

INITIAL CHARGING OF THE CLOSING SPRING

1.

(]

As soon as control voltage is supplied, the motor-driven
hydraulic pump forces hydrauvlic fluid into the charging
cylinder.

. The charging cylinder compresses the closing spring

towards the charged position; drive biock follows.

. Charging cycle continues uniil the close latch engages

the closing roller. At this time through the mechanical
linkage a motor cutoff switch interrupts the supply
voliage Lo the motor, completing the charging sequence
(Figure 4),

. Meanwhile, the movement of the drive block has set the

trip link, trip roller on trip latch and closes a trip latch
switch in series with the close coil,

. Simultaneous with the completion of the charging se-

quence, the pressure-release valve opens to the sump
relieving hydraulic pressure to the charging cylinder and
permitting the close roller o load the close latch.

. As the pressure-release valve opens, the poppet-type

dump valve opens to the swmp and brings the charging
fluid to sump pressure.

. As the close lever moves to the set position, the close

ceil switch, in series with the close coil is made.

The breaker is now ready for a closing operation, Figure 4.

CLOSING OPERATION

1.

After applving proper control voltage to the close coil,
the closing roller is moved from under the close latch
and the close latch is driven frec by the force of closing
spring.

. Charging cylinder moves forward forcing drive block

along with it.

. Intercounecting links will rotate the drive crank and

jackshaft and will close the breaker contacts.

. Hydraulic fluid is returned to the sump through the

dump valve.

. Rotation of the drive crank and jackshaft compresses the

Opefling springs.

. Mechanical linkage closes charging motor cutoll switeh,

energizing motor and closes pressure-release vaive so that
there is pressure in charging cylinder.

7. Poppet-type dump valve closes.

8 Charging cylinder moves closing spring to the charged

9.

position, Figure 5,

Drive block is held in set position and trip link is loaded.

The breaker is now ready for an opening operation. Figture

3.
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TRIP LLATCH

CHARGING CYLINDER

CLOSE LEVER
close | T~

TRIP LINK .
Uy, , co 4 PRESSURE -
NTERRUS RELEASE
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i
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CLOSING
7 ROLLER
1
POPPET-TYPE DUMP ILUHOLD ON LATCH  DRIVE  CLOSING FRAME ~ MECHANISM [}
VALVE ASSEMBLY i BLOCK s ANTI-SLOW
| ro somp PRING BUFFER CLOSE LATCH
PUMP
_ SUip —f F
| “HAND PUMP
Figure §

Breaker closed, clasing spring charged, no hydraulic pressure.

OPENING OPERATION

1.

When proper voltage is applied to the trip coil, the trip
latch moves mechanically, allowing trip link 1o collapse
by the component of force from the opening spring.

- Interconnecting links rotate the drive crank and jack-

shaft moving the breaker contacts inte the open
position.

. As trip link collapses, hold-on lateh disengages and drive

block moves back toward charging cylinder and trip link
resets, Figure 5.

When the trip larch resets, the rrip roller and the trip latch
switch is made up, the bredaker is ready to be reclosed.

INSTALLATION

SAFETY PRECAUTIONS

It Is extremely important that all safety precautions
described in these instructions and the breaker in-
structions be clearly understood and carefully
followed.

Although the MO-1 operating mechanism and the
breaker on which it is mounted have been designed
with the safety ol operating personnel foremost in
mind, the inherent mechanical characteristics of the
breaker—along with the necessary activities of oper-
ating personnel—niake cautious work habits essential.

The MO-1 operating mechanism is mounted and tested in
the breaker before shipment. Since it is shipped mounted
and mechanically complete, there is no actuyl installation
work required. However, certain checks must be thoroughly
performed.

it is necessary to fully wunderstand the principles of
operation of the MO-1 operator before any attempt is
made to energize the control circuirs. Before the
mechanism &5 actuated, operation of the breaker should
be understood and specific checks made.

Before preparing the MO-! operaring mechanism for
service, prepare the foundarion, level and bolt the
breaker in place, and install grounding connections in
accordance with the breaker insrructions.

The MO-1 vperating mechanism s adjusred at the
factory. Ordinarily facrory-set adjustments need not be
altered.

To prepare an MO-1 operating mechanism for service:

1. Make electrical coennections in accordance with the con-

nection diagram furnished with the equipment.

NOTE: If a permanent supply is not available, make
temporary electrical connections until permanent con-
nections can be made.

CAUTION

Mechanism operating cireuits should not be closed
until cafled for in both the breaker und these mecha-
nism instructions.
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2. Check hydraulic fluid level in the sump.

NOTE: Closing spring must be discharged when checking
{luid level.

A. Dip stick connected 1o fill hole plug indicates fluid
level.

B. If addition of fluid is required, refer to the Main-
tenance section. Correct this condition before pro-
ceeding to the next installation step.

3. Remove any bracing or blocking placed in the relays for
shipping purposes.

4. If not already accomplished, remove operator blocking
as follows:

A. Open rear door of low-voltage compartment.
NOTE: Be careful not to damage gasket.

B. Use maintenance-positioning wrench as iliustrated,
Figure 6.

C. Apply upward force toward closed position to re-
lieve pressure on blocking pin.

D. Remove blocking pin.

E. Using the maintenance-positioning wrench, very
slowly relieve the opening spring force on the jack-
shaft until the breaker reaches the fully open
position,

F. Reseal low-voltage compartment.

5. Energize the motor and control circuits with a perma-
nent supply (or a temporary supply until a permanent
power source is available).

6. Refer to—and follow—rhe vacuum breaker instructions
for final installation instructions.

MAINTENANCE AND INSPECTION

Schedule and coordinate maintenance work on the MO-1
operating mechanism with maintenance work on the
vacuum circuit breaker. Refer to—and follow--the instruc-
tions covering the breaker on which the MO-1 operating
mechanism is mounied. Keep complete records of all main-
tenance work performed.

SAFETY PRECAUTIONS

The vacuum circuit breaker on which the MO-]
operating mechanism is mounted must be removed
from service before performing any maintenance
work on the operating mechanism or the breaker.

Use the operating mechanism maintenance-
positioning wrench during the performance of some
of the maintenance steps. Observe all Safety Pre-
cautions in the vacuum circuit breaker instructions as
well as those throughout these instructions when pe:z-
forming maintenance.

Although the Type MO-1 operator was designed with
the safety of operating personnel foremost in mind,
the mechanical characteristics of the operating
mechanism and breaker, along with the necessary
activities of operating personnel, make cautious work
habits essential.

Figure 6
Maintenance-positioning wrench permits manual
rotation of jackshaft for blocking pin removal or

for maintenance checks.

WARNING

Deenergize the circuit breaker before performing any
maintenance or juspection work. Unless stated other-
wise in the procedure, alt inaintenance and inspection
should be performed with the breaker open and the
closing spring discharged.

Contact position indicator must read OPEN. Closing
spring position indicator must read DISCHARGED.

MATERIALS
» Clean-iint-free rags.
» Cleaning solutions.

The preferred cleaning solutions are heptane, Stoddard’s
solvent, or cleaner’s naphtha,

WARNING

Preferred cleaning solutions are flammable. Avoid
sparks and {lames. Use in an area where there is ade-
quate ventilation.

LUBRICANTS

Wipe all parts to be lubricated with clean, lint-free rags,
Lubricate parts such as operating linkages, pins and roller
bearings with a light film of Humble Oil and Refining Lidok
000 grease. Wipe off excess grease with clean lint-free rags.

NOTE: Roller bearings require packing only after they have
been removed for a complete overhaul.
HYDRAULIC FLUID

Recommended fluids are: Chevion Oil Company Aviation
Hydraulic Fluid A, Texaco lnc. Aircraft BB Hydraudic O,
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VACUUM INTERRUPTER

o0
°
(]
=
OPERATING ROD
H N g — bho
- OPENING SPRINGS
| Tom |
g UL : [e)
! 2 _a% M :
"L—‘J' ™ CONTACT PRESSURE SPRINGS
o]
{SEE NOTE) T OPENING BUFFER
o TRIP LATCH
TRIP COIL TRIP LATCH SWITCH
ARMATURE ¥,
AIR GAP >
060 IN. {1.52MM} ; TRIP COIL
{See Figure 11 for detail) ——»
CLOSE COIL
ARMATURE
AIR GAP
060 IN. {1.52MM) ——— CLOSE COIL
{See Figures 9 and 10 i
for detail) II PUMP MOTOR
Lih,
Figure 7

Maintenance check peints.
NOTE: Arrow indicates direction of putl for checking trip lateh load {see Figure 11 for detail}.

Shell Gil Company Aerosheil Fluid #4, Exxon Company
Univis J-43.

CLOSE COIL

WARNING
To inspect the close coil, the breaker must be OPEN
and the closing spring DISCHARGED. Keep fingers
and loose objects away from the closing spring and
linkage.

Cleanliness is the best assurance of trouble-free operation.
When performing these routine maintenance steps, if the
equipment is out of adjustment, refer to the corresponding
Adjusiments section; if a part must be replaced, refer to the
corresponding Parts Replacement section.

Following is the procedure for checking the hydraulic fluid

level in sump. I. Insure that the breaker is open and closing spring
. ) discharged,
1. Check level with closing spring discharged. .
o . o . 2. Manually move the close latch to the set position by
2. Dip stick connected o {ill hole plug indicates fluid level. inserting a screwdriver through the opening in the op-
3. An empty hydraulic system requires approximately erating mechanism frame and pulling the close latch to
1-1/2 pints of fluid to fill sump. the set position (Figure 9).
4. Add one of the recommended hydraulic fluids through 3. With lhe: close latch in the set position (Figure 9_), the
the fill hole to reach the proper level. close coil armature air gap should measure 060 inches
{1.52 mm).
AUXILIARY SWITCH 4. II'the close coil armature air gap requizes adjustment, see
}. Refer to the auxiliary switch manufacturer’s instruction close coil in the Adjustments section.

book that accompanies the breaker.

CLOSE COIL SWITCH, MOTOR CUTOFF SWITCH

1

. Check for cracked switches or loose wires.
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2. Refer to the wiring dingram and test the circuit to make
sure the switches function properly when the switch
buttons are depressed by the actuating arm on the valve
block. The wiring diagram number is stamped on the
nameplate.

NOTE: If an adjustment is made lo obtain the correct
close coil armature air gap, check the pressure-release
valve, close coil switch and motor cutolf switch for
proper operation in accordance with the Adjustments
section.

TRIP COIL

WARNING

To inspect the trip coil, the breaker must be CLOSED
and the closing spring DISCHARGED. Keep fingers
and loose objects away from springs and associsted
linkage.

1. Close Lthe breaker.

(e8]

. With the closing spring discharged and the trip latch set,
meastire the trip latch armature air gap (Figure 7).

3. Air gap should be .060 inch (1.52 mm).

4. If necessary adjust to this dimension in accordance with
the Adjustments section.

TRIP LATCH

1. With the breaker open, charge the cloging spring and
check that the trip latch resets.

[

. Close the breaker.
3. Trip the breaker and observe the trip latch action.

A. The trip latch will disengage allowing the linkage to
collapse and the breaker 10 open.

B. The linkage will immediately reset on the trip latch,
provided the closing spring is recharged.

4. The trip latch should function with a quick positive
action.

5. If the trip latch does not function properly, measure the
latch load and reset values and adjust as necessary in
accordance with the Adjusiments section (Figure 11).

OPENING BUFFER
Check that there is no fluid leakage.

NOTE: Normally, the opening buffer will not require ad-
justment. However, to insure that the drive linkage can
function propetly, ihe drive block must clear the belleville
washer as shown in Figure 11. Refer to opening buffer in
the Adjustments section if drive linkage does not function
properiy.

MOTOR

Since the motor is sealed, no maintenance should be re-
quired other than checking that the imounting bolls are
tight and listening for excessive noise or bearing rumble.

Figure 8
Handpump used to manually charge closing spring.

Check motor mounting bolts f{or tightness. See Motor, in
the Parts Replacement section if moter must be replaced.
HANDPUMP

. Insert the handpump handle (furnished with the
breaker) into the socket.

1

. Pump approximately ten to twelve strokes to charge the
closing spring.

A. When the closing spring is charged, loss of pressure
will be felt in the pumping operation.

B. Il no pressure loss is felt, refer to Pressure-Release
Valve in the Adjustmenis section.

NOTE: The handpump can be used to charge the closing
spring in the event of a loss of conirol power.

3. Check that the close latch is holding the close latch
roller,

DUMP VALVE

Dump valve is factory set and will not require adjustment.

AUXILIARY DEVICES

Make sure all auxiliary devices are clean. if it is necessary 10
replace an auxiliary device, refer to auxiliary deviges in the
Parts Replacement section.

INTERIOR AND EXTERIOR CABINET SURFACES
Clean all internal and external cabinet surfaces.
NOTE: An industrial vacuum cleaner is recommended.
1. Using <lean, lint-free rags wipe down all surfaces.

2. Check the interior and the exterior of the cabinet for
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evidence of corrosion caused by leakage, moist air, or
leater malfunction.

A. FEliminate the cause of such corrosion if it exists.
Correct this condition before proceeding to the next
maintenance step.

B. Make sure all electrical connections are tight.
Make sure all fusteners are tight.

D. Retouch painted surfaces where necessary for ap-
pearance and complete protection.

ADJUSTMENTS

WARNING

Deenergize the circuit breaker before making any ad-
justments on the MO-1 operating mechanism or the
breaker. Unless stated otherwise in the procedure, all
adjustmenis should be performed with the breaker
open and the closing spring discharged. Contact posi-
tion indicator must read OPEN. Closing spring posi-
tion indicator must read DISCHARGED.

Observe all safety precautions in the vacuum circuit
breaker instruclions as well as those throughout these
instructions when making adjustments. Although the
Type MO-1 operator was designed with the safety of
operating personnel foremost in mind, the mechanical
characteristics of the operating mechanism and
breaker, along with the necessary activities of oper-
ating personnel, make cautious work habits essential.

CLOSE COIL ABRMATURE
ADJUSTING SCREW

F— 08B0 IN. (3.52 MM)
| AlIR GAP

CLOSE LEVER

CLOSE LATCH

[SEE NOTE)

CLOSE LATCH
ROLLER

i

Figure 9
Close coil armature air gap.

NOTE: With closing spring discharged, insert screwdriver

and pull close latch to set position.

5290-54-1, Page 9

CLOSE COIL

1. Check that the breaker is in the open position and the
closing spring discharged,

2. Manually set the close latch roller to the sel position ag
shown in Figure 9.
NOTE: Insert u screwdriver through the opening in the
operating mechanism frame and puli the close latch o
the set position. :

[¥5)

. Measure the close coil urmature air gap.

4. Set the gap to .060 inch {1.52 mm) by using close coil
armature adjusting screw,

NOTE: Ouce an adjustment is made, to obtain the cor-
rect close coil armarure air gap, the pressure-release
valve, close coil swirch, and motor curoff swircl must be
clecked for proper operation.

PRESSURE-RELEASE VALVE, CLOSE COIL SWITCH,
AND MOTOR CUTOFF SWITCH

1. With a .135 inch (3.43 mm} shim in the close ¢coil arma-
ture air gap, the pressure-release valve adjusting nut
should rest on the raised surface of the pressure-release
valve operating arm — but not raise the pressure-release
valve stem. Adjust as required.

2. Also. with a 135 inch {3.43 mm) shim in the close coil
armature air gap, both the close coil switch and the
motor cutofl switch should operate.

3. If the switches do not operate, adjust with the setscrews
on the actuating arm (contact operation can either be
determined audibly or by a condinuity check).

NOTE: If adjustmenr is made ro the close coil and moror
entoff swirches, recheck the posirive stop of the pressure-
release valve operating arm against the raised surface of rhe
valve block. Final adjustmenr should produce following
resules:

e 060 inch (1.52 mm) close coil armature air gap,
pressure-release valve opens.

e 135 inch (343 mm) close coil armature air gap, close
coii switch and motor cutoff switches operate.

See Figure 7 for close coil location reference and Figure
10 for detail.

TRIP LATCH

NOTE: The fatch load is the pulling force required to move
the trip roller in the trip latch. The force at which the trip
roller retums to its original position is the reser force. Since
this movement is very slight, be sure to observe carefully.

To measure trip latch load and reset vatues:

1. Close the breaker and wait for the closing spring 10
recharge.

2. As demonstrated in Figures 7 and 11, hook a metal strap
or wire around the trip pin, bring it out the rear ol the
mechanism compartment, and attach a spring scale
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CLOSE LATCH LEVER
VALVE STEM

CLOSE COIL
ARMATURE
AlIR GAP

PRESSURE-RELEASE
VALVE ADJUSTMENT
NUT

ACTUATING ARM
FOR SWITCHES
AND VALVE

VALVE BLOCK
CLOSE COIL SWITCH

MOTOR CUTCFF
SWITCH
{NOT SHOWN)

CLOSING
SPARING

Figure 10
Adjustment; high pressure-release valve, ciose coil
switch, and motor cutoff switch.

which will measure from 10 1o 100 Ibs. {45 to 450
newtons).

3. Slowly pull on the scale until a release of the roller is
observed—larch load—and record this value.

4, Slowly relax while pulling on the scale until roiler
returns—resef —record this value.

5. The latch load value should be between 50 and 75 lbs.
(2224 and 333.6 newtons). The minimum latch reset
value should be 15 Ibs. (66.7 newtons}).

6. Measure and record three seis of latch load and reset
values; between each set of measurements remove the
strap and trip open then reclose the breaker.

7. Adjust the trip latch with the breaker closed, and the
closing spring charged by turning the 5/8-inch adiust-
ment bolt clockwise to increase the reset load and
counterclockwise to decrease it.

NOTE: Latch load will increase appreximately 2-1/2 lb.
(Il newtons) per flat, when turned clockwise, and de-
crease 2-1/2 Ib. {1} newtons) per filat when turned
countercloclkwise.

8. Check for proper adjustment by again taking latch-load
and reseil measurements.

TRIP COIL ARMATURE AIR GAP

WARNING

While adjusting the trip coil, the opening and closing
springs will discharge at high speed. Keep fingers and
foreign objects away from the springs and associated
linkage.

1. The trip coil armature air gap should be 060 inches
{1.52 mm) (Figure 7).

2. If adjustiment is required:
A. Loosen lock nut on armature, -

B. With pliers, turn knurled machine sgrew until 060
inch (1.32 mm) air gap is attained.

C. Retighten locknut.

NOTE: With the trip linkage set, check that the trip link
does not hit the head of the stop bolt mounted in the
mechanism frame. Maintain a 1/324nch {79 mm) gap
between the stop bolt and the trip link by adjusting the
stop bolt as needed.

OPENING BUFFER

To insure the drive linkage can function properly, the
factory setting of 1/32 1o l/16-inch (79 to 1.58 mm) gap
must be maintained between the drive block and the belle-
ville washer with the breaker in the open position, and the
closing spring charged.

LOAD 50
TG 75 LB.
(2224 TO
333.6 NEWTONS)

(66.7 NEWTONS)

v
1/3270 -
1/16 INCH
(7970
.58 MM 5
5
Figure 11
Trip latch adjustment.
1. Metal strap or wire 5. 5/8" trip latch adjustment
hooked around trip pin. bolt.
2. Spring scale — (10 to 100 Ibs.) 6. Drive hiock.
{45 to 450 newtons). 7. Trip Hink.
3, Trip pin.

8. Belleviile washer,
4. Trip fatch roller,

1. If the trip linkage does not set, adjust for 1/32 10
1/16-inch (79 to 1.58 mm) clearance between the drive
block and belleville washer by adjusting the opening
buffer {Figure 7).

2. To increase the clearance, the opening buffer is adjusted
by turning clockwise.

RESET 15 LB. MIN.

5,
]
i
Y



3.

The measurement must be made [ronl the rear of the
mechanism compartment. Measure from the tap of the
belleville washer to the drive block {(Figure 11).

TRIP LATCH SWITCH

1. Check to see that plunger on trip latch switch clicks
when trip linkage is set on trip latch (Figure 7).

2. If switch does not operate when trip linkage is set, bend
the trip latch switch actuating arm to permit proper
operation.

DUMP VALVE

The dump valve is factory set and requires no adjustment.

PARTS REPLACEMENT

SAFETY PRECAUTION

The vacuum breaker on which the MO-1 operating
mechanism is mounted must be removed from service
prior to replacing operating mechanism parts. Proper
parts replacement procedures require that the breaker
be open, closing spiing discharged and the auxiliary
electrical system be deenergized.

CLOSE COIL
I. Disconnect the close coil wiring from the terminal block.
2. Remove the bolts and washers which mount the close
coil to the mechanism.
3. Remove the coil.
4. Mount replacement coil on the mechanism frame, with
the bolts and washers.
5. Check following items per Adjustment section:
A. Close coil.
B. Pressure-release valve.
C. Close coil and motor cutoff switches.
TRIP COIL
1. Disconnect the trip coil wiring from the terminal block,
ihen use sanie procedure used to replace the close coil.
2. Check following items per Adjustment section:

A. Trip coil.
B. Trip latch switch.
C. Linkage.

5290-54-1, Page 1

AUXILIARY SWITCH

NOTE: Follow the switch manufacturer’s instructions for
internal adjustments to switch.

I. Remove auxiliary switch wiring at the switch. ,

2. Remove cotter pin, washer, and gperaiing link from
switch.

3. Remove bolts securing switch mounting bracket io the
breaker frame; then remove holts securing switch to
mounting bracket.

4. Note the position ol the contacts and the remaining
linkzge on the switch:

A. Looking from the linkage end, the linkage should
be at an approximate 7:30 o’clock position and
typically a contacts | and 2 should be open, b
contacts 3 and 4 should be closed, ete.

B. Contact for contact the replacement switch musi
operiale the same as the old switch (discounting a
broken stage in the old switch).

C. Operate the old switch counterclockwise 90° ro
approXimately a 4:30 o'clock position, and observe
the uction of the contacts.

5. Remove the remaining linkage lrom the old switch
shalt.

6. Install operating arm on shaft of new switch.

7. Bolt new switch to mounting bracker,

8. Secure mounting bracket 1o breaker frame.

9. Replace switch wiring.

10. Replace operating link, washer, and cotter pin in
switch linkage.
MOTOR

1. Disconnect wires.

2. Remove two mounting bolis.

3. Put replacement motor in position.

4. Connect wires.

5. Replace and tighten mounting bolts,

See Troubleshooting Chart, page 12.
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TROUBLESHOOTING

FAILURE TO CHARGE THE CLOSING SPRING

POSSIBLE CAUSE

SOLUTION

1. Motor does not run
A No supply voltage to motor

B. Charging motor cutoff switch

2. Motor continues 1o run
A. Insufficient oil 10 sump

B. Pressure release valve open

C. Charging motor cuteff switch

A. Check fuses, wiring, secondary contact

Check adjustmeant

. Fill sump as prescribed

B. Check adjustment

Check adjustment

FAILURE OF BREAKER TO CLOSE

POSSIBLE CAUSE SOLUTION
1. Closing spring not charged 1. Charge spring
2. Mo supply voltage to closing cail 2. Check fuses, wiring, secondary contacts
3. Closing coil switch 3. Check adjustment
4. Open circuited closing coil 4. Replace coil
5. Auxliary switch 5. Inspect auxiliary switch
6. Linkage doesn’t reset 6. Adjust closing buffer
7. Trp latch switch 7. Check adjustment
FAILURE OF BREAKER TO OPEN
POSSIBLE CAUSE SOLUTION
1. Breaker not closed 1. Close breaker
2. No supply voliage o trip coil 2. Check wiring secondary contacts
3. Auxiliary switch 3. Inspect auxiliary switch
4, QOpen circuited trip coil 4. Replace coil

Power Systems Group
McGraw-Edison Company
Post Office Box 2850
Pittsburgh, PA 15230



MCGRAW-EDISON

Power Circuit Breakers

Type OE Bushing Current Transformers
Installation and Maintenance instruction

Power Systems Group

S290-80-2

Service Information

GENERAL

Service Information 5290-80-2 per-
tains specificatly to McGraw-Edison
Type OF bushing current transformers
{Figure 1} for use in relay operation
Provided only a general indication of
values is satisfactory. Type OE bushing
current transformers are also suitable
for use with indicating meters or for
nonrevenue meiering purposes,

Type OE bushing current frans-
formers conform to both NEMA and
ANSI standards for relaying accuracy
current transformers.

When installing or performing main-
tenance work on a Type OE bushing
current transformer, the latest revision
of the oil circuit breaker instructions—
copy of which accompanies each
breaker—must be followed.

SHIPPING

Except when ordered as replacement
paris, Type OE bushing current trans-
formers are shipped installed in the
equipment for which they are required
When supplied separately. bushing
current transformers are crated for
shipping.

INITIAL INSPECTION

Immediately upon receipt—preferably
before unloading—thoroughly inspect
the current transformer for evidence of
rough handting or damage in transit
Should there be evidence of rough
handling or damage in transit. notify —
and file a claim with—the carrier at
once. Also notify McGraw-Edison
Power Systems Civision, Canonsburg,
Pa 15317

POLARITY MARK

Figure 1.

POLARITY MARK

TRANSFORMER LEADS

Typical Type OE bushing current transformer.

IDENTIFICATION

Amp Ratings

McGraw-Edison Type OE bushing cur-
rent transformers are identified by
amp rating: an OE-6 transformer is
raied at 600 amps:; an OE-12 trans-
formeris rated at 1200 amps. etc

Leads

Refer to the wiring diagram and ratio
tables that accompany the circuit
breaker for winding and lead data for
the specific equipment.

Standard NEMA markings are used
to identify secondary leads and polar-
ity. Leads are marked X1, X2, X3. X4,
and X5 When two current transformers
are used around a single entrance
bushing, the leads from the second
current transformer are lettered Y1,
Y2, elc., at the terminal block—although
the actual leads on the transformers
have the X markings. Polarity for cui-
rent transformers is indicated by a
whiie paint mark on the X1 lead. The
top of the current transformer is indi-
cated by a white mark or an H1 mark.
This mark iwhite or H1! must be placed
upward when the current transformer
15 installed
NOTE: If the X1 lead 1s not used as a tap.

the lead that is numericatly closest to X1
will have the same polanty as the X1 lead.

HANDLING

When handling a bushing current trans-
former. take special care o prevent
deferming its shape. Deformation couid
resuit in an increase in excitation cur-
rent and a reduction in ratio accuracy.

STORAGE

If a bushing current transformer is not
to he placed in service immediately
upon recetnt, it must be stored indoors
In a dry, protected location. Under no
cirocumstances should a bushing cur-
rent transformer be left outdocrs.
exposed to the weather.

These instructlions do nol claim to cover all detalls or variations in the equipment, procedure, or process described, nor to provide direc-
tions tor meeting every possible contingency during instalfation, operation. or maintenance. When additionalinformation is desired to sat-
isfy a problem not covered sufliciently lor the user's purpase, please contact your McGraw-Edison Power Systems Group sales engineer.

Sentember 1977 Sunerseres 16 70 1



INSTALLATION

To replace a bushing curent trans-
former, refer to—and follow—appli-
cable portions of the circuit breaker
instructions.

For bushing current transformer con-
nections, refer to the wiring diagram
supplied with the equipment on which
the current transformer is installed. For
transformer ratios, refer to the name-
plate located near the transformer
terminal biock.

Before installing a bushing current
transformer:

1. Check o be sure the current trans-
former is free from moisture.

2. If moisture is present, heat the cur-
rent transformer with dry. warm air
—not to exceed 150 F (66 Ci—until
all traces of moisture are gone.

CAUTION:

Type OF bushing current trans-
formers are wound for subtractive
polarity {Figure 2). To retain this
polarity, it is imperative that the
current transformer be installed
with the polarity mark {the white
mark or the H1 mark) upward.

WIRING AND CONNECTIONS

Wiring to the control cabinet terminal
block is completed at the factory. If
bushing current transformers are in-
stalled in the field. connections to the
terminal hlocks and frem the terminal
blocks tc the refays or the instruments
of the burden circuit must be made in
such a manner as to assure low
resistance.

SAFETY PRECAUTION:

At no time should a bushing cur-
rent transformer operate with an
open circuit. The current trans-
former must either be connected
to a burden or be short-circuited.

SHORT CIRCUITING A
BUSHING CURRENT
TRANSFORMER AT THE
TERMINAL BLOCK

The terminal blocks are provided with
shorting screws for short circuiting the
current transformer when no burden
is connected {Figure 3).

To disconnect the burden and assure
that the bushing current iransformer
circuit is not opened:

1. Short ¢ircuit the current transformer
by inserting the shorting screws—

stored in the heles in the ends of
gach terminal block—in the termi-
nais that are connected to the cur-
rent transformer.

2. Remove the burdern,

To connect the burden:
i. Make sure the burden circuit is
closed.

2. Connect the leads to the terminal
blocks.

3. Remove the shorting screws.
NOTE: Immediately upon removing the
shorting screws. store them in the holes
in the ends of each terminal block

It is recommended that the entire

bushing current transformer winding

be short circuited even though only
part of it is used to supply the burden.

Therefore, although the bushing cur-

rent transformer may be connected by

the X1 and the X3 taps:

4 Firmly insert the shorting screws
into the holes adjacent to the X1 and
the X5 terminals.

Do not remove the shorting screws
untif the burden is connected.

Insert the shorting screws before the
burden is disconnectad.

NOTE: The ierminai blocks also contain
a ground terminal that is usually con-
nected to a grounded portion of the cabi-
net or directly to a ground grid.

INSTANTANEQUS DIRECTION
OF PRIMARY CURRENT

TRANG / \
ENTRANCE “ﬂ INSTANTANEQUS

H; ON THIS END OF
TRANSFORMER iS5

BUSHING PRIMARY POLARITY
\ DIRECTION OF MARK
_— CORE FLUX —
‘9‘
3 W
INSTANTANEOUS e
X5 T~ DIRECTION ™ _
R4 — OF SECONDARY X0 Vhite polarity mark above terminal X 1 indicates like polarity
Xg CURREMT - for the marked primary "the end of the breaker terminai
2'21 XZ opposite the breaker contacis' and the marked secondary.
“~lE o terminal X1,
_ (] POLARITY MARK
BREAKER CONTACTS T I I I T
Current will low away from transformer in lead X 1 when
primary current is flowing down in entrance bushing.
Figure 2.

Typical transformer arrangement and polarity.

2
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INSULATION TEST

Bushing current transformers are not
subjected to line potential, but they
are subjected fo a moderate, induced
voltage. After installation. each bush-
ing cuirent transformer should be sub-
jected to a one-minute potentiai test
at 2500 volts rms between the shorted
secondary winding and ground, includ-
ing leads.

NOTE: Il a potential test is conducted as a
routine check, it should be made at a re-

duced voltage of approximately 1500 volis
ms

INSULATION CHECK

After a bushing curremt Iransformer
has been instalied and all connections
have been made, it should be checked
for:

1. Accidental ground.
2. Proper connections.
3 Correct polarity.

To check the current transformer for
accidental grounding or low-leakage
resistance, use a 500 or 1000 volt
meqgger:

1. Short circuit the terminal blocks
and megger the resistance between
the secondary winding and the cir-
cult breaker frame. This resistance
should have a value in megohm range.

2 If the resistance is unusually low,
the bushing current transformer and
secondary leads should be inspected

for accidental grounding or moisture.

MAINTENANCE

Type OFE bushing current transformers
generally do not require attention
bevond an occasional check to make
sure that leads havenot been damaged
or shorted and that connections are
tight.

SAFETY PRECAUTION:

If the secondary of the bushing
current transformer has been
accidentally opened when line
current is flowing in the primary
{entrance bushing).a dangerous.
excessive peak voltage that
could damage the insulation may
developinthe secondary. A rafio
test should e made on the in-
stalled bushing current trans-
former if symptoms indicate =z
short-circuit condition in the
bushing current transformer

winding.

SHORTING
STRIP
ENTRANCE
BUSHING
NUMBER
SHORTING
SCREW
Figure 3.
Short-circuit terminal biocks.
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