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STORING

1. Checking the circuit breaker in case
of survey

Circuit breakers must always be transported,
stored and installed in vertical position, be-
cause their poles are filled with oil. Taking
over the circuit breakers it is necessary io
check whether they are not damaged due te
transport, and whether the correct level of oil
has been kept in all poles. In case of sea
transper:, the dielectric value of oil must b2
checked, too.

2. Storing

When complete circuit breakers (e.g. spare
ones) are stored for a longer period of time,
it is necessary to store them filled with oil In
vertical position. The poles must be filled with
oil, as is presence protects the inner insula-
tion against moistening due to temperature
changes. PVC sheet covering the upper part
of the pole prevents the penetration of dust
and mechanical impurities into air vents, and
for this reason the covering must not be re-
moved from insulating parts. Stored-energy
drive must be also protected by means of sui-
table cover (PVC foil). In such a way the
impurity deposits on lubricated parts and
their penetrating into ball or roller bearings
of moving parts is prevented. The scoring of
insulating cylinders must also be prevented,
as they are painted by special insulating
varnish.

Circuit breakers can be stored solely in dry,
aerated and safe room in which the tempero-
ture differencies are Jow. The temperature Gt
the pace of storing must not drop bellow
—10°C. In any case the circuit breakers must
not be stored in the proximity of cement, lime,
accumulator batteries and other chemicals
used on building sites.

The dielectric value of oil must be checked
after o long-term storage, or when the stor-
ing instructions were not followed.

INSULATION AND PUTTING INTO
OPERATION

HK, HL and HG low-oil-content circuit breakers
are intended for indoor installation into substa-

finished building works and without damage
risk, in dry and dust-free spaces.

When HK circuit breakers are of wall-mounted
and/or frame-mounted types, they are fixed by
means of holes drilled into the side plate of the

base frame. The vertical mounting position must

be secured before the final tightening of the
primary relay, if any, of the circuit breakeris set
in the factory, and the change of insulating rod
length is not allowed. There is no need of fubri-
cation of the rod pivot.

Requirements for installing the circuit breakers
in IRODEL boxes are stated in instructions valid
for these boxes.

1. Transport

Circuit-breakers are delivered with oil filling,
and therefore they must be transported in
vertical position only. During the transport
“the circuit breakers must not by bound in
insulating poles, epoxy resin bushings with
draw-out contacts a.s.o. The holes designed
for the transport are marked. During the
transport the vertical position must be secu-
red, the permissible deviation being for HG
circuit breakers 30° and for HG 3-8/4000 cir-
cuit breakers 10°. Suspension ropes must not
lean against the poles, or circuit breaker
drives. On their own truck, the circuitbreakers
can be moved for short distances only. The
floor must be flat ond the force for move-
ment must not be done through the poles.

2. Seating and onchoring the circuit
breakers

Circuit breakers must be installed on a hori-
zontal base and anchored by means holes
drilled in partitions of truck.

3. Connection of the circuit breaker

Before the connection of circuit breaker the
anchoring pins must be greased by contact
vaseline. The earthing of circuit breaker must
be carried out according to the instructions.

4, insulating oil

4.1 Oil characteristics
Low-oil-content circuit breakers are deli-
vered with poles filled with BTS transfor-
mer oil according to CSN 65 6845 Stan-
dard. Before filling the circuit breaker, the
dielectric strength must correspond to the
values stated in the following table. The-
se values are stated according to the test-

tions. They can be installed in rooms with ing equipment.

Table 1
|
Standard Shape of electrodes | Electrode distance l Breakdown values Breokdown time

CSN 34 6432 ' Sphere dia. 20 mm 32 mm 1 50 kVeff ‘ 5 kV/s

H {
SEV No. 124-1929 Sphere “dio. 12,5 mm ! 5 mm | 60 kVeff 1

{ {
GOST 982-56 - disk dia. 25 mm ; 2,5 mm i 40 kVeff i
VDE 0370/7.52 . Spherical cap | 2,5 mm i 40 kVeff | Breakdown

dia. 25 mm in cca 20 s




4.2 Chek of oil dielectric strength

By means of oil dielectric strength can
be determined if the oil does not contain
the non-permissible amount of water,
carbon and other impurities.

The period of check or oil exchange is
given by the number of breaking opera-
tions and by the value breaking current;

it corresponds to the instructions for
maintenance of parts being in contact
with arc.

The dielectric strength is checked once a
year in the case of a very small number
of breaking operations, or when the cir-
cuit breakers are mostly in closed posi-
tion.

Table 2 — Values of breakdown voltage

Testing according to Standard

Breakdown voltage of oil

complying with the service

| necessity of exchange

CSN 346432 35 kVeff 14 kVeff
SEV No. 124-1929 40 kVeft 10 kVeff
GOST 982-56 25 kVeff 8 kVeff
VDE 0370/7.52 25 kVeff 8 kVeff

Sampling the oil for test, the amount of
1/2 | must be drawn off on account of
removing the impurities deposited on
pole bottom.

5. Putting into operation

Before energizing the circuit breaker, the fol-
lowing must carried out:

to clean the circuit breaker and to check
the passage of vent holes on the cover of
the arc chute

to check the LV ond HV connections

to check the height of oil level (after pre-
ceding measurement of its insulating pro-
perties)

to inspect the correct anchoring

to check ot, if needed, to clean the energy-
-stored drive. The first energizing of ener-
gy-stored mechanismus has to be carried

out by means of a handle, making and
breaking operation by means of a hand
control

— to check the working voltage of the motor,
and to control coils before their connection
to the control voltage

— these operations having been carried out,
the drive can be chacked by means of the
motor (in case of BLRM drive) and the re-
mote control by means of closing, open-
ing or no-voltage coil

— if the circuit breaker is equipped with no-
-voltage ‘magnet core it is necessory to
lock the magnet core in the upper position
for the test without control voltage and
the test being over to release it

— the accidental defects being removed, the
circuit breaker can be connected to the
high voltage

— other opeartions can be carried out
according to the valid service and safety
instructions.
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Circuit breaker closed — the spring is partly energized

L@

Yiew on spring

View on energizing mechanism

Fig. 2
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. MAINTENANCE

A. HK circuit breakers

Description to Fig. 1, 2

O @

13.
14.
15.
16.
17.
18.
19;
20.
21.
22.
23.
24,
25.
26.
27
28.

29.
30.
3ie
32.

NousowNn

. Oil level gauge window (6)

Packing ring of the window (1)
Packing ring of the terminal
Expansion space

. Globe valve
. Float oil level gauge

Elastic stop of damper at breaking ope-
ration

. Arc chute

. Arcing tip of the contact pin
10.
11.
12.

Packing ring for oil discharge hole

Oil discharge hole

Upper terminal-holder of contact finger
(15)

Nozzle for gas leakage (1 hole)

Damper of breaking operation

Upper contacts (6 pcs)

Contact pin

Pole sleeve’

Damper cylinder of breaking operation
Pole tube

Ring of the tip

Packing ring of bottom terminal

Bottom terminal

Plug packing for oil filling

Safety nut

Plug of expansion space

Lock washer

Safety nut

Upper washer of the damper for mak-
ing operation

Lock washers of damper (3 pcs.)

Arcing plate (contact cover)

Insulation insert

Holder of bottom contacts

33.
34,
35.
36.
37.
38.
39.
40.
41,
42,
43,
44,
45,
5is
52.

53.
54.

5hE
56.
57
58.

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
/L

Plug of filling hole
Hinge of rod

Screw stop

Safety ring

Shim

Scraper ring

Nozzle for de-aeration
Bottom contact (6 pcs)
Contact spring
Distance tube
Connection rod
Insulating arm

Pivot

Holder for rest set (57)
Lever for stop catcher (53) in energized

position (stretched in open position of
circuit breaker and with non-stretched

spring)

Making stop (stretched in closed position
of circuit breaker)

Lever for stop catcher (53) in closed po-
sition

Shaft of hand energizing

Opening rod

Lever rest (52)

Stop for securing the ratchet wheel re-
turn (60)

Shaft of the spring

Ratchet wheel

Energizing stop

Holder for rest sext (63)

Lever rest (54)

Eccentric pivot

Shaft-

Lever of tripping magnets

Lever stbp (70) at breaking operation
Shaft of circuit breaker

Control cam of lever

Control lever of circuit breaker shaft
Spring (for closing and opening)

11



Low-oil-content circuit breaker typ HK 4-6B, 630A, DELLE-licence

393 0250
- .
170, IR
=
o R
TIH] | '
L | 3
T ! .
i [ i < 1
i [ h 2
8
3 —
F,\‘ | \L :
/ el 5

)

T e gd

. T

20

f'ﬂ' 30

#7135 =0 2

(e

— Hole diam. 17,5

~ Filling screws

— 4 holes dia. 17,5

Supply to the pneumatic drive
— Qil level

— Exhaust valve

— Lay out of connect. bais

N s W N =
|

Fig. 3

12

3 . g s



K Z A

31, 22033 —
Do——s¢ K,';-U-—-:, T
o———o.?)-@-ﬂ“'o?——-o
37 32 .!JK# K

K.

310

N
5D 2V K

A

0 A AN 74
3500— [ 5605 00 40 X

25 43 uk‘,: 4z 48
470 60— 70— 0 48D
590 %
o Qn‘;‘" — 0 $S&80
o AR O g MM e NG 5
€1 oy €0
5’06-———50-,-‘9}‘,—““‘0 $00
SO ORE T s T Ty 52D
570 A S6 0
O O————O0
&5
5309—-————‘,—401672———————0 820D
6‘50 =
9—————3_0,“9—“———‘—0 64D
b a5 66D
&7 ”tl
69D e o O o 640
&9 N:‘R
Hhe— i T oy o DA 2
A,

L

¥

1.
Hl.
IV.

V.
V1.

Vil

2N
VN
eN

M el. motor

M pneumat. motor
Z control valve

B anti-pumping relay ‘

VIH.

Wiring diagram
493 1320

1 — K; in the case of no-voltage coil
before circuit breaker

2 — In the case of ~ without Ry
3 — In the case of ~ without K, C, R

o
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Control by means of pneumat. drive with electromagnetic valve
DC or AC coil

Control by DC or AC el. motor

Closing coil circuit for hand drive

Closing coil circuit for motor drive

Opening coil circuit

No-voltage coil circuit in the case of connection behind the circuit
breaker

No-voltage coil circuit in the case of connection in

front of the circuit breaker

No-voltage coil circuit of HK 4-6 B circuit breaker

closing coil i
opening coil

no-voltage coil

K auxiliary switch of the motor

KN signal contacts of circuit breaker
D terminal board

BeN relay for no-voltage coil

R, resistance of no-voltage coil

R, resistonce of RP 30 relay

Fig. 4
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1. Table of recommended maintenace terms

Table 3
] Once in For 1000
I
Work ; a year | breaking
; : t [ = Insulating cylinder (19)

| ‘ l — Nozzle for de-aeration (39)

Cleaning the apparatus | > Primary overcurrent release and insulating rod.

; In case of installing the apparatus in dusty atmosphere
the cleaning must be carried out in shorter time inter-
vals.

Petrol or kerosene can be used for removing impurities.
The parts must be wiped off by means of clean and dry
rag.
Libdeat £ snaehan » | The pivots and chain gearings are to be lubricated by
ubrication jof mechanism : PP 90 ail (class SAE 90); shaft bearings, pivots of rollers,
pivots in levers and rods and reverse springs by neutral
vaseline oil. There is no need of lubricating the pins of
insulating rods of overcurrent release drives.
Tightening the nuts and screws of HV and LV circuits
— inspection of motor brushes
Chack afttnechanism — check of dowelled joints on levers, rods and tighten-
! ing of screws and nuts
|~ correct operation check of auxiliary switches and re-
lays.
Check of parts being in . i ( | Check terms are dependent on the number of short cir-
contact with arc % . | cuit current breaking operations, on its value and fre-
e St VI e e 1 quencY¥iafioperations.
Check of oil quality | 3¢ : The cl. 2.1 and 4.2 must be followed.
2. Maintenance of parts being in contact Table 4 — Number of permissible breaking operations be-
il are fore inspection
Following parts must be inspected in each (o oy saocclc Uit e n } At load
break i
pole: .
4x15,7 kAeff 800x630 A
— tact (40 i
ok contact (30) 5x 14,5 kAeff | 1000400 A
— arcing plate (30) 14% 7,2 kAeff i

arcing tip (9)
arc chute (8)

2.1 Insulation oil level.

g
¢ %

Wearing limits of parts are done by
dimension given in the following fi-

gure.

It is necessary to state that the data
of switching operation number are
not fully exact; therefore it is recom-
mended to check the contact condi-
tion during revision and to follow the
stated wearing limit according to the
figure 5.

5

NS
J

Fig. 5

2.2 Check of oil insulating strength
The check of dielectric strength of oil
must be carried out according to the
cl. 4.2 after breaking operations at
current value and number given in
table of cl. 2.1. The lower permissible
limit of dielectric strength is 50 kV/
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/em. |t can be supposed than the oil
is debosed sooner than contacts in
the case of load breaking up to rated
current, and the contacts must be ex-
chonged sooner than the oil in the
case of short-circuit current breakings.

Dismantling and inspection of circuit
breaker

— circuit breaker must be isolated
from any possible supply and the
working place ‘must be arranged
according to CSN 343100 Stan-
dard. In the case of work in draw-
-out boxes the circuit breaker must
be drawn out of the box — the
instruction for drawing-out are gi-
ven in instruction book for IRODEL
boxes

— in the case of remote control the
control voltage for energizing
electromagnets and the motor must
be disconnected. The control vol-
tage being disconnected at closed
circuit breaker, the cycle O - C - O
for releasing the spring must be
carried out by hand by means of
control lever

— during oll dismantling works, the
parts including screws must not be
exchanged between circuit breaker
poles

— dismontling the upper and lower
connecting bars, or in the case of
draw-out design dismantling the
insuloting draw-out contacts

— oil drawing off from poles by means
of oil discharge hole (11)

— dismantling the bottom terminal
(22)

— taking out the outlet set including
the arc chute

— screwing together the arc chute
(arc chute can be fixed in vice
gripping jaws of which are lined
by reg and moved round a slight
amount by means of lever borne
on terminal). Arc chute cannot be
dismantled

~ screwing together the arcing plate
(30) (two holes dia. 2,5 mm, spac-
ing 35 mm)

— bottom contacts (40) being taken

out, the holder (32) can be relea-
sed from bottom terminal (22) (M8
screw according to CSN 02 1143
Standard)

— detaching the contoct pins (16)

from insuloting arms (44) by means
of taking out the pin (45) and dis-
mantling the upper terminal (12)

~ taking out the whole set frome the

pole and inspection of arcing tip

— removing the arcing tip (9) the

contoct pin can be fixed in vice

gripping jows of which are lined
e.g. by copper for preventing the
scratching the contact pin

— all these operations must be car-
ried out successively on individual
poles to prevent the exchange of
parts.

2.4 Assembly of the circuit breaker after

inspection

Assembly operation must be carried
out in converse succession:

— screwing on the new arcing tip (9);
the releasing must be prevented by
means of centre punch and the
transition tip-contact pin must be
finished

— to make sure whether the insulation
insert (31) does not overlap the
deaeration hole drilled in holder
(22)

— to change the contact finger only
with small contact surface and to
clean the burnings at remaining
contacts

— to secure the assembled zontact
fingers (40) with springs (41) on
holder (32) by means of rubber ring
before their placing into body (22).
Inserting the contact assembly into
body the rubber ring must be re-
moved

Attention — the direction of blown-out
channel must be kept according to
Fig. 6. Clearance of tightening must
be taken up by means of insulating
washer

— packing ring (3 and 21), with en-
larged diometer or damaged sur-
face must be changed

— to fill the poles of circuit breaker
by oil.

Assembling the are chute

22

Fig. 6

15
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3. Adjusting and inspection of circuit brea-
ker

The adjusting must be always made when
the contact pin (16) was dismantled or
exchanged.

3.1 The adjusting of contact rod.

— to disengage the screw (34) from
connection rod (43)

— to screw the damper of making ope-
ration (25) up to the bottom stop
in body (12)

— to measure the lift of contact pin
between following positions:

— circuit breaker opened — the
contact pin is pulled out till the
elastic stop (7) bears against the
damper piston (14)

— circuit breaker — the contact is
pulled in till the tip (9) bears
against the base of holder (32)

— the drive is to be set into the open
position in such a way thot the
stop of the lever (70) bears against
breaking domper (67), the contact
pin is pulled out till the elastic
stop (7) bears against the damper
piston {(14) and the hinge screw

(38

— to tighten the stop (35) and to lock
the position to hinge screw (34) by

means of nuts (24).

These operations having been made
on all three poles, the spring of the
drive (71) must be token out. This can
be done in such a way, that the
spring is stretched by 4 dents on the
ratched wheel (60) by means of hand
crank. So prolongoted spring (about
by 30 cm) must be fixed in this posi-

s

3 1 - "ON” position
2 — "OFF" position

Fig. 7

3.2

33

tion by means of twoo wedges inser-
ted in clearances between turns (one
against the other). The washers can
be used instead of vedges. First the
stop (58) is disengaged with the dent
of ratched wheel, then the stop (61)
and in this manner the spring is relea-
sed ond it can be dismounted from
hinges.

— to close by hand by pushing down
the insulating arms (44) till the
stop (33) bears against the locking
lever (54)

— to screw off the damper for making
operation (25) till the clearance
reaches 0,5 mm between the shim
(37) and screw stop (35) and to
lock by nut (27)

— to open by hand by pushing up the
insulating arms (44) till to the stop
ond to measure contact pin path
which must be smaller than the
measured value of max. stroke

— to hang up the spring {71) on the
pivot and to lock it.

Checking the contact pin travel.

Circuit brecker is closed by means of
spring and the clearance between the
shim (37) and screw stop (35) must
be checked. This clearance would be
about 0,5 mm. Circuit breaker being
opened, the clearonce between the
shim (37) and screw stop (35) states
the travel of circuit breaker, the valve
of which would be about 160 mm +
+ 4 mm — 3 mm.

Checking the contoct pin engage-
ment with contacts.

The contact pin (16) and the insulat-
ing arms (44) are disengaged by tak-




ing out the pivot (45). The contact pin
is slowly pushed down by hand till
the arcing tip (9) bears against the
contact finger (40). This position can
be estimated by experience — high
resistance to motion when the contact
between contact pin and fingers s
reached; his position can be accura-
tely stated by means of battery tester
connected between upper and lower
terminal. The clearance between the
shim (37) and screw stop (35) states
the value of engagement of contact
pin in the contact (about 36 mm +
+4m—5m)

This checking operation is carried out
on all poles of circuit breaker.

4. Replacement of other parts

4.1

4.2

4.3

Replacement of electromagnet coils
Closing or tripping magnet — to dis-
connect the conductors on coil, to
remove the lower holder of magnet,
to replace the coil and to connect.
Minimum voltage release — first the
supply voltage must be disconnected
ond then the conductors can be dis-
mounted from incoming terminals on
the coil. The coils being replaced and
the nuts being tightened, the cor-
rect operation of the release can be
checked.

Replacement of scraper ring.

The contact pin and insulating arms
must be disengaged and the upper
part of contact pin and all details ac-
cording to Fig. I, detail A, must be
dismounted to enable the replace-
ment of scraper ring (38).

Attention — Before the circuit breaker
energizing the adjustment and check-
ing of circuit breaker according to the
cl. 3.1 up to 3.3 must be carried out.

Rep‘iacement of inspection window
and floot oil level gauge.

The damaged inspection window can
be replaced by screwing off ond rep-
lacing by new one.

5. Oil
5.1

52

When the parts of oil level gauge are
damaged inside the pole, the whole
oil level gauge (6) must be replaced.
This can be done by dismounting the
bottom terminal (22) with arc chute
and loosening the safety nut of oil
level gauge. Replacing the complete
tloat oil level gauge, the new pack-
ing ring (2) must be used.

<
exchange

QOil discharge.

Discharge hole (11) serves for drain-
ing off the oil from the pole. For
opening the valve 3-4 turns of bot-
tom part are sufficient.

Oil filling.

1,5 1 is a sufficient amount of oil for
one pole. Before filling it must be
checked whether the discharge hole
(11) is slosed and the nozzle (39) is
not chocked. The oil is filled by means
of a funnel inserted into the opening
after screwing off the plug (33). Oil
must be poured in slowly to enable
the watching of oil amount in inspec-
tion window of oil level gauge. The
oil level being stabilized, the coloured
end of gauge stick must be seen in
non-coloured part of inspection win-
dow.

The filling being correct finished, the
filling hole can be covered by plug
(33) with pocking piece (23), and the
pole must be cleaned to be dry and
clean.

é. Spare ports

6.1

Spare parts for circuit breaker.

The number of parts for 5-year's ser-
vice (stated in the following table) ‘s
recommended only, for exact determi-
nation the value of breaking current
number of short-circuit current break-
ing, frequency of operations must be
known. For this purpose the table 4
can be used.

( 74
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Spare parts for HK 4-6 B DELLE circuit breakers

Table 5
i i ! Number of ‘ | E
o t { PCSfor | ; i
No. | Name Prod. No. service | ;We"gh\f Price
}[ !2~yeors ll.’)-yeors \ ‘
ﬁ i ] . ; i :
: ‘ i f 1 " :
| e T
| | | | { !
| ! i : |
i E i ? 1
i { | ‘ |
' i | T 7% | E
?:St;om contact 3920133 P Il 1-\\\\\ : g oS
B 2 PN |
{ | | A el
i | { : < |
i | ‘: 5§\_\}\_\\\\\' a
i | R !
Bg SN |
{ ! N %
i |
Al s
T l : l !
|
Sk
i T
Arc chute 3220139 ST L 1,3
5. l
| |
‘ !
Arcing tip of 4220478 il o r\ 0,12
contoct pin <3
| f:.-:hl
| TRE IR
!
= z ,,,,,, SPESEAE bl 5 T S e o sttt e
.57 "
2
Contact finger 8 22 4108.4 60 60 _.____J = 0,06
! {
% Contact cover 2220511 3 6 0,15
| (tungsten) |
]
| | i
~ Spring of contoct | ! . 'i RaX
Rl | 4220845 | 60 | 60 | T . 0,005
| |

Spare parts for BLRM drive and HK 4-6 B circuit breaker



Spare parts for BLRM and HK.4-6 B circuit breaker

Table 6
Number of
PCS for
No. Nome Prod. No. service Weight| Price
2-yeorsv 5-years i
i |
| ! >
= | 2220047 |
7y VA [ B I B el B [ 0,25
| ~| 2220044 <+ 1.
i e feRnr s | | ‘4} e e
| =| 2220048 T
2 AU L2 4 c 5 0,25
| Tripping ~| 2220054 |
"and s bl MG e G il E e ¢57 R
! closing coil = | 29220089
ot 5 o 4 0,25
~| 2220051
= 2220050 YL
t ) e e 4 0,25
~| 2220052 | ;
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B. HL circuit breaker

N

pary

¢
. Sleeve of the insulating cylinder (39)
133
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24,

46.

47.
48.

49.

54.

O 0V N VB W

. Fixing screw of the cover (32)
. Cover segments of the expansion cham-

ber (3 pcs)

. Cover of the expansion chamber

Globe valve

. Arcing tip of contact pin (8)

Upper segments (3 pcs)
Arc chuis

. Contact pin
. Holder of through-contact rose (23)
. Insulating lengthening piece of the con-

tact pin
Guide tube

Box of the mechanism

Screw of the guide tube (11)

Packing ring of the expansion chamber
cover (3)

Nozzle

Packing ring of the incoming terminal
(19)

Terminal washer

Upper incoming terminal

Nut of the incoming terminal (19)
Forcing-off screw of the arc chute (4 pcs)
Upper contact rose

Through-contact rose

Packing ring of the incoming terminal
(26)

Contact holder of the upper contact rose
fingers

Cover of the upper contact rose fingers
Contact fingers

Arcing ring

Holder of the through-contact rose

Fig. 9

25,
26.
27.
28.
29.
30.
31
32.
33,
34,
S5
36.
37.
38.
39.
40,
41,
42.
43.

44,
45,

Lock washer of the terminal

Botom incoming terminal

Nut of the incoming terminal (26)
Lever of the mechanism

Packing ring of the discharge valve
Oil discharge valve

Packing ring of the screw of the box
Poie cover

Vent hole

Screw of the oil level gauge

Oil level gauge

Packing of the oil level gauge
Holder of the wpper contact rose (22)
Bottom segments (3 pcs)

Insulating cylinder

Spreader (2 pcs)

Pivot of the contact pin

Rod (2 pcs)

Packing ring of the insulating cylinder
and box

Shaft of the pole mechanism

Packing ring of the mechanism shait

Note: The following parts are the same:

—~ holder of the contact rose (9) and
(37)

— packing ring of the incoming ter-
minal (17) and (24)

— segments (6) and (38)

— incoming terminal (19) and (26)

— nuts (20) and (27)

59,
56.
57
58.
59.

&
A
\
A
\
A
\
.s
\
\
>
e

7

Insulating insert

Plate spring of the contact finger

Inner tube of the contact fingers
Insulating insert

Cover of the through-contact rose fingers



Low-oil-content circuit breaker type HL 4-8, 1250 A, DELLE ~— licence
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1 — Detail of cable shoes 7 — "OFF"” position

2 — 4 holes of dia. 14 8 ~ "ON" position

3 — Ceiling 9 — Detail of fixing holes
4 — Filling screws 10 — Discharge valve

5 — Current supply 11 — 8 holes of dia. 18

6 — Qil level

Fig. 10



7253

4t

¥

Low-oil-content circuit breaker, type HL 6-9, 1250 A, DELLE — licence
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1 — Detail of cable shoes 7 — "OFF"” position
2 — 4 holes of dia. 16 8 — "ON" position
3 — Ceiling 9 — Discharge valve
4 — Filling screws 10 — Detail of fixing holes
5 — Oil level ; 11 —~ 8 holes of dia. 18
6 — Current supply 12 —~ Min. 360 from grabing

Fig. 11



1. Table of recommended maintenance terms »

Table 7
Work Each year E]?tc(:r 20%%08_8 Note
? ? Insulating cylinder (39) vent holes (33),
Cleaning the primary relays and their insuloting rods. In

dust atmosphere conditions the cleaning
must be carried out in shorter terms.

external parts

Lubricati f Pivots of wrods and hand control by MOLY-
muecr};z?‘ilfmn 3 X KO-oil, MOLYKO-vaseline. Mech. drive, pi-
vots of primary relay rods.

Revision terms of these parts are given by

Checking el. parts the number of breaking operations and by

in breaking path % current value, see cl. 2.1. Check of oil and
dielectric strength — min. 50 kV/cm.
: Tightening the screws and nuts of circuit
Check of mechanical 2 breaker and drive, screws of el. connections,
state motor brushes, condition of primary relay
contacts and auxiliary switch contacts.

2. Maintenance of parts being in contact in cl. 2. It is necessary to state that
with arc the data serve as information and
Following parts must be inspected: these. can .be lnfluuenced by specific

conditions in service.

= con.tcct .flnger (48) Toble 8

— arcing ring (49) HL 4/8 HL 6/9

— arcing tip of contact pin (8) 3x39 kAef | 700x1251Aef = 4x 20kAeF

— arc chute (7) 4x29 kAef | 1400x 800 Aef | 500x1250 A ef

— insulating state of oil 7%20 kAef | 2000x 630 Aef | 1500x 630 A eF

12x14,5 kAef | 4000 400 Aef |

2.1 Nu'm‘.berbo; per.mnssrblie breaking ope- Fig. 12 represents the burning limits
falibpssoEiore INSPECHON, of contact finger (48), arcing ring (49)
Table 8 states the number of permis- and arcing tip (5) of contact pin (8).
sible breaking operations. being made Higher value of wearing does not
before the inspection of parts given allow further operation.

®

D
= Z
z T z
= MAX $¢28
Fig. 12
2.2 Check of oil insulating strength. It can be supposed that oil is de-
The check of dielectric strength of oil based sooner than contacts in the

case of load breaking up to rated
_current and contacts must be repla-
ced sooner than oil in the case of
short-circuit current breakings.

must be carried out according to the
cl. 4.2 after breaking operations at
current value and number given in cl.
2.1. The lowest permissible limit of
dielectric strength is 50 kV/cm.

27
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3. Dismounting ond replacing the worn off

parts

Circuit breaker 's isolated from network
with respect to the Safety rules. The
control voltage is disconnected. The check
make and break operations are carried
out for the energy-stored mechanism
springs to release safety. Oil is dis-
charged from o)} poles — see cl. 5.1.

3.1 Dismounting the pole upper part.

Fixing screw (1) is unscrewed and
pole cover (32) is removed. Cover of
expansion chamber (3) is pushed
down into insulating cylinder and 3
segments (2) are taken out. Cover of
expansion chamber (3) is removed
from insulating cylinder. In the case
of difficult removal, the auxiliary desk
(about 10 mm thick), in the center
of which there is a hole, can be used.
The desk is pluced on the upper part
of insulating cylinder, dismounted
screw (1) is inserted in the hole and
screwed into the cover of the cham-
ber (3) and by furthe, rotation of the
screw the cover of the chamber can
be taken out — see Fig. 13.

fingers (48) are checked (see wearing
limits on Fig. 12). In the case that
parts can be used for further service,,
the melted copper drops are removed\
by smooth file and the contact finger'
surfaces must be cleaned without da-
mage of silver-plated coat. Also the
condition of arcing tip of contact pin
is checked.

3.3 Dismounting of arcing tip of contact
pin.
For the change of arcing tip (5) the
insulating cylinder (39) has to be dis-
mounted by screwing off the screw in
the sleeve (12). Insulating cylinder is
taken up. The copper part of contact
pin is fixed in copper chuck faws,
lockked against turning and the arc-
ing tican be screwed off by means of
suitable tool. ATTENTION! Contact
pin must not move round a slight
amount for deformation and damage
of mechanism in box (13) not to
occur. When the larger amount of
turning is found out, attention must
be paid to arc chute (7) and the de-
gree of damage must be inspected.

10

3.2 Dismounting of upper contact rose.
Pole upper part being removed, the
upper coniact rose (22) is accessible.
5 socket screws are loosened by
means of special s..ew driver and the
contact rose can be taken out.

Note: In the case of special design
of circuit breaker for draw-out cubic-
les, the incoming leads of upper ter-
minals must be removed before dis-
mounting of contact rose.

The contact rose being removed, the
condition of arcing ring (49), contact

R

N
<

3.4 Dismouting of arc chute.

The contact rose (22) being removed,
4 forcing-off screws (21) are loosened
by means of hexagonal bar, the nut
(27) of incoming terminal (19) is
loosened, the terminal bolt (19) is
turned through an angle of 90° and
taken out of insulating cylinder. The
attention must be paid to packing
ring (17), washer (18) or (60) and (61).
Holder (37) of upper contact rose 's
pressed down and, three segments
(6) are removed and. the tholder is
taken out of insulating cylinder. Thus,



the removal of arc chute (7) is
enabled. The arc chute is washed in
pure transformer oil, rubbed off by
a clean rag and blown-off by com-
pressed air.

4. Mounting of pole after revision

Individua! parts are assembled in op-
posite sequence than in the case of dis-
mounting. Care must be taleen of correct
placing and spacing the parts. Mounting
the contact rose, the insulating insert
(55) must be carefully located in the bot-
tom of contact finger (47) cover so that
4 holes are kept free in periphery of co-
ver. Correct position of plate springs (56)
must be secured by placing the shorter
arms towards holder of contact fingers
(46). The arcing ring (49) is tightened

without undue force. Before remounting
the contact rose holder (9) and (37), the
correct position of segments must be
inspected: Incoming terminal (19 and 26)
together with washers are assembled
according to Fig. 14. nut is tightened. by
the moment of 5 kpm.

Insulating cylinder (39) and box of me-
chanism (13) is carefully packed by ring
(43), screws of sleeve of insulating cylind-
er (12): are tightened by the moment of
4 kpm. Cover of expansion chamber (3)
with inserted packing ring (15) is turned
in such a way that air vents are in longi-
tudinal line of incoming terminal and oil
level gauge — see Fig. 15. Fixing screw
(1) of pole cover is tightened so that the
bearing surface under the screw is in one
plane with the cover edge — see Fig. 16.

wnrgan \‘\\““‘
rrivee

5 L\

172
ARNEAVANAY

S

Fig.

14
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Fig. 15

5. Oil exchange

5.1 Oil discharge.

Rubber tubing of inner dia. about
10 mm is slid on oil discharge valve
(30) ond by the screwing off the valve
body by about 3-4 turns the globe
valve is opened.

5.2 Qil filling of poles.

There is about 7-8 litres of oil in one
pole. Transformer oil according to
€SN 656845 Standard:is used. Di-
electric strength of oil before filling
must be higher than 180 kV/em, after
filling ‘must not drop below 130 kV/
/em.

Fig. 16

6. Spare poris

Ordering spare parts, the following must
be stated (according to the name plate
of circuit breaker):

— type, No. of apparatus, working voltage
Number of parts and the name must be
specified occording to the description
given in Fig. 8, 9 and 10.

It is recommended to order spare parts
required for the service of new circuit
breakers as soon as possible according
to the following table. It is mentioned
that the given ‘number of spare parts ser-
ves as information and it changes accord-
ing to the service class of circuit breaker.



Spore parts for DELLE circuit breaker L 4-8/1250 A, HL 6-9/1250

|

Table 9
f ! Number of | i :
| i i PCS for el
No. | Name | Prod. No. service i iWeightf Price
: ‘\ ‘ 2-years f 5-years i “
i | ]
i @ | |
Circuit breoker for ‘
cellular 4 22 0876 |
schwitchboard | i
|
Contact rose 3
il 4220578 1
Truck-type |
circuit breaker g2z 007/ :
Lo e L i
i |
i HL 4-8 |
A =184,5 |
2220088 ﬁ
ATC chute ST T _‘v;_i>4< 3 l 6 i
HL 6-9 | i ‘
A = 223,5
2220113
SRR, Wt e ——— Aty e o e ithsth rad LR B SN A
1
|
|
CUCHTER 422 0559 3y ets s
of contact pin : 2 : ot
|
g #4021 v
aﬁggt;’;g 422 0569 S s | 0,15 |
| ¢5 L
H |
; i i
| | {
! | i
L e Scpty Ak e Lt = TR 3 1 —_
e |
1 AR )
Contact finger 822 4108.4 100 | 100 | ® 0,065 |
! ‘ 57 ‘ F
St [ o 01 G S DV 1 i
| = N B =y
‘ | f 5 i
| | o | ‘
| | 8
| Spring of 5 [ ‘- - ‘ |
| CE;'t';ﬁ’:fﬁnger 4220845 100 1 100 | —i-,q | 0,005 |
| | : | 52
| | i £ |
| | |

For the service of more years it is necessary to reploce the whole circuit breaker
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HG CIRCUIT BREAKER




C. HG circuit breaker

Legend to Fig. 17 and 18 N

. Bottom outgoing

. Through-contact rose
. Arcing tip — 60
. Incoming terminal

. Packing
. Space for pressure equalizing

. Packing of oil level gauge

. Oil level gauge

. Packing

. Upper contact rose

. Insulating cylinder -——

. Arc chute

. Packing

. Contact pin

. Bottom insulating cylinder

. Rod

. Packing ring of insulating cylinder
. Bottom box -

. Lever of drive

4. Packing

. Ring-ype transformer
. Upper insulator

. Bottom insulator

Pole of HG 3-8, 1250 A, 2501, 2510 circuit breaker
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Parallel pole of HG 3-8 circuit breaker, 4001

N
\\
P v t o
Bt - \
i
| =
H 1
|
{ 8
| I
3 f

|
|

il
|
l

I
:
i

I
il

i

b

2
RN

Sy

e §

NSE

72
:




HG 3-8/1250 A

393 0249
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1 — Filling screws 6 — Current supply (behind)
2 — Discharge valve 7 — Current outlet
3 — Detail of connection 8 — 4 holes dia. 14
4 — Oil level 9 — Current supply (in front)
5 — Drive shaft
Fig. 19
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Low-oil-content circuit breaker HG 3-8/4001 DELLE-licence
393 0337
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1 — Oil level gouge
2 — Current supply
3 — Current outlet
4 - Outlet closure
5 — Current supply

6 — Detail of connection

Fig. 20

— 4 holes dia. 23
Filling screws
Qil level
Current outlet
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Low-oil-content circuit breaker HG 3-8/2510
2 22 0149a
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— Filling screws :

— Oil level gauge ﬂ%%—p
— Drive shaft 8 é‘l‘
— Discharge valve

— 2 holes dia. 18

"ON" position

— Connecting terminals

— Drive shaft

— Detail of connecting terminal
~ 4 holes dia. 18
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Low-oil-content circuit breaker HG 3-8/2501
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Fig. 22



1. Table of recommended maintenance terms
For service ‘maintenance it is recommen-
ded to follow the terms given for needed

Table 10

operations in accordance with the follow-

ing table.

Each
Work Each year

C-O

3 years or
after 2000

Note

Cleaning of external parts X

Check of mechanical state | X

Checking of el. parts in
breaking path

| Insulating cylinder (15), insulating cylinder of parallel
| pole, upper insulator (26), bottom insulator (27) (at pole

designed for 4000 A), discharge globe valve. In dust
otmosphere conditions the cleaning must be carried our
in shorter terms.

i e ——|

Lubrication of mechanism ‘ X

| To wash by kerosene or petrol. Pinions, transmission

chains, bearing of shaft, rollers and all pivots of levers
and rods have to be lubricated by PP 90 oil.

Tightening of screws and nuts of circuit breaker and
drive, screw el. connections, motor brushes or checking

of air turbine,
switch contacts.

|
|
i S
1

Revision terms are

tions and by current value (see cl. 2.1). Check of oil and
dielectric strength min. 50 kV/cm.

state of

auxiliary relays contacts and

given by number of breaking opera-

2. Maintenance of parts being in contact
with arc

Following parts must be inspected:

contact finger of upper contact rose
(14)

arcing tip of contact pin (4)

arc chute (9)

insulating state of oil

2.1 Number of permissible breaking ope-

Table 11

rations before inspection.

The number of permissible breaking
operations being made before the
inspection is dependent on value of
breaking currents. For your imagin-
ation there are given the number of
permissible breaking operations for
different currents and burning limits
of contact finger, arcing tip of contact
pin in Table 11 and Fig. 23, respect-
ively. The wearing being greater, the
parts must be reploced.

Number of permissible breaking operations

HG 3-8/1250 A

HG 3-8/2501

HG 3-8/4001 A

HG 3-8/2510

5x58 kA | 15001250 A | 4400% 630 A

A 5x50 kA 6502500 A | 1500 1250 A
5% 58 kA 250% 4000 A | 7502000 A
A 4x25kA 125%2500 A | 400x 1250 A

Number of permissible breaking operations

(—

it is necessary to state that nume-
rical values of permissible breaking

2.2

operations are given as information.
In some cases the certain parts must
be replaced during periodical in-
spection, sooner than the term of
wearing limit is expired to prevent
the dismounting between two usual
revisions.

Check of oil insulating strength.

The check of dielectric strength of oil
must be carried out according to the
cl. 4.2 after breaking operations at
current values given in the cl. 2.1.
The lowest permissible limit of dielectr-
ic strength is 50 kV/cm. It can be
supposed that oil is debased sooner
that contacts in the case of load
breaking up to the rated current, and
contacts must be replaced sooner
thon oil in the case of short-circuit
current beakings.

3. Dismounting and replacing of worn off
paris
Circuit breaker is isolated from the net-
work with respect to the sofety and rules.
The control voltage is disconnected. The
chedk make and break operations are
carried out for the springs of energy-
.stored mechanism to release safety. Oil
is discharged from all poles - seé cl.

6.1,

Fig. 23
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3.1 Dismounting of pole upper part and
contact rose.

Eight screws placed round the peri-
phery of expansion chamber are
unscrewed. This being done, the ex-
pansion chamber is free, in which the
upper contact rose (14) is placed.
4 screws are loosened and the contact
rose can be taken out. The cover of
contact fingers is removed. The con-
tact fingers placed round the periphe-
ry of the holder can be inspected and
in the case of their dismounting and
replacing the care must be paid to
the correct seating in the holder and
also with respect to the recess in the
contact finger cover.

3.2 Dismounting of arcing tip of contact
pin. ;

The square spanner must be used for

replacing the arcing tip (4). The arc-

Fig. 24

4. The inspection of parollel pole

The contact system of parallel pole is not
influenced by electrical arc so that it does
not require any special attention. Oil le-
vel gauge only. The insulating state of
oil is checked during the oil exchange in
the main poles only.

. Assembling after revision

The reassembling of insulating cylinder
including flanges with their packing rings
must be carefully carried out ofter the
revision and the replacement of the ponrts.
The screws on the periphery of the flan-
ges must be tightened gradually and
alternately by the same force. The filling
of the oil is carried out according to the
CIMGE2:

ing tip is screwed on the contact pin
shoulder with fine thread.

3.3 Dismounting and checking of arc
chute.

The condition of the arc chute (16)
must be inspected during the check
of contact fingers and arcing tip. The
arc chute is taken out from the
insulating cylinder, cleared by brush
in pure transformer oil and carbon-
aceous coats are removed from the
surface and partitions.

In the case of too damaged arc chute,
it must be replaced. The attention
must be paid to the correct placing
with respect to the bottom outgoing
(2) in accordance with Fig. 24.

6. Oil exchange

6.1 Qil discharge.
Rubber tubing of inner dia. about
10 mm is slid on oil discharge valve
placed in the bottom pole box, and
by screwing off the valve boddy by
about 3-4 turns the globe volve s
opened.

6.2 Oil filing of poles.
There is about 15 litres of oil in one
pole and about 20 litres of oil in the
parallel pole of HG 3-8/4000 circuit
breaker. BTS transformer oil occord-
ing CSN 656845 Standard is used.
Dielectric strength of oil before fill-
ing must be higher than 180 kV/cm,
ofter filling it must not drop below



130 kV/em. The hole with screw (7)
serves for the filling by means of the
funnel.

7. Spare parts

Ordering the spare parts the following
must be stated (according to the name
plate of circuit breaker):

— type, No of apparatus, working voltage
Number of parts and the name must be

specified according to the description
given for Fig. 17, 18 and 19, or in ac-
cordance with-the table of spare parts.
It is recommended to order spare parts
required for the service of new circuit
breaker as soon as possible according to
the following table. It is mentioned that
the given number of spare parts serves
as information and it changes according
to the service class of circuit breaker.
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Space parts for DELLE circuit breakers types HG 3-8/1250, HG 3-8/2501, HG 3-8/2510, HG 3-8/4001

| contact finger

Table 12
: ?
Service
No. Name Prod. No, =" jiiiisias o | Weight | Price
, 2-yeors | 5-years |
i B |
[ : : /__-“ |
| HG3-8/1250 | ///////‘
| HG3-8/2501 | - e
5 HG3-8/4000 | e bl ;// 537 | | 32
E ; ‘ ‘/; /’/t/l‘. | |
2220011 | ; x //‘u 1
¢ | : |
R Upper contact | oy e % = d,'___ s
rose 1 | |
i o { i
‘ 3 ) ;
1k |
HG3-8/2510 | Vs Va |
§ 3 Wi\ ; B s
3220329 | L\ AN | {
| |
I |
| L T0iE s HO =T ?
2 2 s ; alits | | AL
| | | HHH ,
i ' n HH H M
i | “Q o B m |
| Arc chute 2220148 3 G2 2\ Do By 8y | 1.6
LR S G £ £ A 2 |k i
| ' / Lo \ !
s i | i1 ) ] .
| Arcing tip of | 4050018 3 6 i )I N L 017 |
i contact pin : { e { t
| , _ 8132 i
s ; g
e t~ S s e = - e
: 1 , 55 !
| Contact finger | i |
| with tungsten S220012 36 36 E - : 0,065
| 1 N | |
i ? |
a N O | = S R
{ |
| Contact finger | 82241034 | 36 | 36 | 0,055
( | f i
| {
e 1 T g 5
| 1 | Vall .
{ ?P""Q of contact | 4 55 o907 36 | 36 | | 0,006
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ELEKTRIC MOTOR
CONTROL MECHANISMUS



" Energy-stored drive BLR, BLRM, BLRP
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Weight of the drive: BLR — 50 kg, BLRM, BLRP — 80 kg
Revolution number of the hand lever for 1 stretching — 3
Max. power for manual work — 23 kp 8
Max. permissible bending moment on the shoft dia.
@ 35-40 kpm
Mox. torsional moment — 20 kpm
1 —~ "OFF” 8 — Moment for the opening — on the opening pivot —
2 — Hand contro} 15 kpmm
3 — “ON” 9 — For the removing of cover
4 — Indicator of circuit breaker position 10 — View from P direction to the opening pivot
5 — Indicator of the closing spring state 11 — Open ~ closing is locked
6 ~ 4 holes dia. 11,5 for fixing 12 — Close — beginning
7 — Outgoing dia. 36 13 ~ Rest position

Fig. 25
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1 — K; only with the no-voltage coil
placed in front of circuit breaker

2 — At ~ without R,
3 — At ~ without K, C, R
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Wiring diagram
493 1320
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. Pneumatic motor control with electromagnetic valve DC or AC coil
1.
M.
V.
V.
VI.

Electric motor control, DC or AC
Closing coil circuit for hand drive
Closing coil circuit for motor drive
Opening coil circuit

No-voltage coil circuit in the case of the connection behind the circuit
breaker

No-voltage coil circuit in the case of the connectionin front of the
circuit breaker

No-voltage coil circuit of HK 4-6 B circuit breaker E

2N closing coil

vN opening coil
eN no-voltage coil
M electric motor

M pneumatic motor
Z control valve

B anti-pumping relay |

K auxiliory switch of the motor
KN signal cont. opening

{ D terminal boaord

| BeN relay of no-voltage coil
R; resitonce of no-voltage coil
R, resistance of RP 30 relay

Fig. 26
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General view

Fig. 27
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Legend

20.
- 21.
22.
=231
24,
25.
26.
21
28.
29.
30.

N o uswN -

. Adjustable stop of the rest (48)

Stop

. Shaft of the circuit breaker

. Shaft of the closing spring

. Carrier

. Lever

. Rod for the locking and control of the

rest

. Carrier catch

. Stop of the guide arm (47)
10.
11
12.
13.
14.
e 15
16.
17
18.
19.

Striker of the guide arm

Roller

Rest for the arm locking

Lever for the hand closing

Lever or the hand opening

Guide of the rod (7) — 04 &
Adjustable stop of the rest (12)

Flywheel

Motor (electric or pneumatic motor)
Mechanism preventing the back travel
of the closing spring (40)

Gear box
Tilting catch —
Gear wheel
Corrier ==
Handle or lever
Gear wheel
Shaft
Locking disk o=
Control wheel

Spring holder (39 and 40)

Screw for the adjusting of closing energy

31:

32.
33.
34.

35;

36.

ST
38.

S0
40.
41,
42,
43.
44,
45.
46.
47.
48.
49.
50.
51

KN
zN
vN
cN

Screw for the adjusting of opening
energy

Optical indicator of closing spring state
Optical indicator of circuit breaker state

Shaft for indicator (33) and auxiliary
switch (KN) control

Lever for mechanical disconnecting of
motor and for switch control (K)

Striker for lever (35) and catch (44)
control

Control rod

Gear wheel for the stretching of closing
spring (40)

Opening spring

Closing spring

Chain for the closing spring wheel
Rope for the opening spring control
Locking catch of the closing

Catch for rest control (46)

Locking ever of closing spring (40)
Rest for the fixing of locking lever
Guide arm

Releasing lever

Stretching lever

Rod

Releasing lever

- auxiliary switch of the motor
— auxiliary switch
— closing coil

s SOTYS S S !
=2 i §

— opening coil s
— undervoltage release
— tension closing spring
— pressure closing spring



Clearance take-up

Fig. 28
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D. BLR, BLRM drives

The springs of the motor, closing and open-
ing energy of which is set together with the
circuit breaker, cannot be replaced.

1. Check before the puiting into operation

BLRM drives are delivered with oil filling
in gear box (20), therefore the oil level
must be checked and, if needed, filled
with PP90 oil. The inner wiring of electric-
al circuit is carried out in the factory
and it cannot be changed. The built-in
terminal board with the figure marking
corresponding to the wiring diagram on
the apparatus cover, serves for external
connection of conductors.

Connecting the control voltage the check
of name-plate data is recommended.
The magnet core of under-voltage release,
if any, must be fixed in position during
the hand check of the correct operation
of the drive and after the finishing of the
check, the catch is released.

Checking the correct function of the ap-
paratus, several stretching operations of
the spring are carried out first by hand
and then by means of the motor.

2. Maintenance

The maintenance of the drive is carried
out in the same time as in the case of
circuit breaker — i.e. at least once in a
year. Reliability of the drive depends on
the cleanliness (dust, corrosion) and lu-
brication.

lt is forbidden to operate the drive
without load (in the absence of circuit
breaker) as some parts can be damaged.
Petrol or kerosene can be used for
impurity removal from the details, and

these must be wipped, off by means cf
clean ond dry rag. The efficiency of the
lubrication is increased by regular treat-
ment, but superfluous lubrication can im-
pair the correct operation of the drive.
The chain wheel and the chain must be
greased.

Neutral vaseline oil is used for:

— bearing surfaces of rollers and  their
pivots z

— pivots of levers, rods and return
springs

The oil level in gear box of BLRM drive

is checked by means of side filling plug.

The dirty oil is drained-off by means of

the discherge plug placed on the bottom

of the box.

During the regular maintenance the fol-
ljowing works can be carried out:

— to tighten the conductors of the control
circuits

_ to check the correct operation of
auxiliary switches and relays

— to inspect the motor brushes

— to check the dowelled joints of levers
and and rods to tighten the screws
and nuts.

2.1 Magnet coil replacement.
The conductors are disconnected from
the coil. The bottom holder of the
magnet is removed, the coil is re-
placed and reconnected. Replacing
two magnets the upper holder must
be dismounted too. In this case the
holder must be placed in the original
position and secured by means of the

pin.






