Heavy-duty Vacoum Circuit-breaker VAH
12 kV 30 17.5 kV

Operating Instructions
MNo. 531 271, Edition 12/98
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1 Standards, Specifications,
Operating Conditions

The three-pole heavy-duty vacuum
circuit-breaker VAH

B is designed for operation in
power plants and fransformer
substations in the industry and
power generafing companies.

2 complies with the regulafions for
AC switchgear for voltages
above 1 kV in accordance with
VDE 0670, paris 107 - 108 as
well as IEC Publicafion 56.

® as regards swilching ond insu-
lating capucity it comnplies sub-
stantially in oddifion 1o the
aforementioned regulafions, with
the following standards:

- ANS! C37.06/iable 2 {for
switching capacity and dieleciric
strength)

- MNEMA Standards Publication
No. 5G 4
is suttable for normal operating
condifions in compliance with
DIN EN 60694 and {EC Publica-
fion 60694 (replacing DIN VDE
0670 part 1000).
Temperafure class: ,minus 25
indoor”

- Ambient femperature
max. + 55 °C
At temperatures > 40 °C
reduction of rated current

- Ambient femperature
min. — 25 °C
{indoor femperature)

The operator should check the op-
erating conditions af intervals,

which he decides in compliance with
his own experience, by inspecfing
the insulating parts for contamina-
tion (e.g. dust}.

i necessary dean insuloating ports in
accordance with Section 8.

Observe the following for operating
the heavy-duty vacuum circuit-
breaker:

- the accident prevention regula-
fions VBG 4 of the industria] in-
juries insurance institution for
light and electrical engineering
which apply for the Federal Re-
public of Germany

- DINVDE 0101
— DIN VDE 0105 partl
- DINVDE 0141

Operators outside the Federal Re-
public of Germany should

- consider the accident prevention
regulations and standords as a
basis.

- apply the appropriaie relevant
local specifications.

- perform any necessary modifica-
tions on site.

Maintenance work must be per-
formed only by quolified persons,
who have had experience with cir-
cuit-breakers and their drive.

The reliability and life of
st the switchgear depend on
proper operation in accordance
with regulations. The insiructions
confained in these operating
instructions must be observed.
Non-complionce maoy jeopardise
claims under guarantee.

in the event of enquiries and order-
ing spare paris the following dota of
the name plate must be stated:

- type designation
- factory number

- year of manufachsre



2 Technical Data

Type designation

The fype designation of the heavy-
duty vacuum circuii-breaker - cf.
name plote {Fig. 6.1) - gives infor-
mafion about important fechnical
data. The meaning of the type
designation is explained below by
means of an exgmple:

Switching times *

Example VAH 12-63-40-27
Type VAH
Rated voltage 12 kv
Rated short time current

{rated short-circuit

breaking current) 63 kA
Rated current 4000 A
Pole centre spacing (PCS) 275 mm

Control and actuaiion unils

The drive is designed fundamentally
for manual tensioning of the en-
ergy-storing device {make spring).
The drive may be equipped with
further control and actuation unifs,

Push switch §21 ~ 525

- actuated by the energy-storing
device

® Auxiliary switches 81

- are acivated by the switch shaft.
The switching positions of the
switch elements are dependent
on the switch status "Make" and
‘Break" of the circuit-breaker.

- 12 /16 /20 pole versions may
be supplied.

- They are set in compliance with
the circuit diagram. Cf. Fig. 13
regarding other seftings.

A number of switch elemenis are
reserved for internal breaker-
control.

Rated voltage [kV] 12 13.8 17.5
Cpening time
at rated release voltage
for release 25 W fmsec] 80 -115
Arcing fime {max.) fmsec] 12 12 14
Closing fime ot roted msec] 30 - 60
release voltage
Minimum adiuation time
“Break" electrical release
for relecse 250 W [msec] 50
Minimum acluation fime fmsec] 20
“Make"
Minimum actuation time
"Break” mechanical release  [msec] 90
*  Rated frequency in accordance with name plate rating {50 or 60 Hz}
Weights
Rated current [A] 1250/2500 3150 = 4000
Weight * tkal 200 380 500
*  The weights of the vacuum circuit-breaker YAH are approximate
and do not include packing. ~
@ Shunt opening releases F11 - a Motor M1
F12

H

@ Shunt closing release F2

@ Push swilches 541 — 543

- 547 and 542 aciuated by the
bution "Make” and “Break”

- 543 actuated by the bution
“Break"

for tensioning the energy-storing
device [closing spring)

Power consumpiion of magnet cofls and motor:

Magnet coils Power
consumption [W]
Shunt closing release 160
Shunt opening release 25
Under-voltage release without fime delay 15
Indirect overcurrent release 12
Blocking magnet 12
Motor 200 - 250 _
Motor tensioning fime <12s

R
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instaliation

Eefore instaliation

- Dimensional drawings are sup-
plied on request.

- Check the technical data on the
name plate.

~ Check rated supply voltage of
the incorporated control and
actuation units.

The circuit-breaker is delivered in

the position "Broken” and energy-

storing device "detensioned".

Do nof tension the energy-
A storing device before com-
pleting installation. Danger of
injuries.
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Crane hooks (remove after fitting the braoker)

S

Interfocking further units

If, dependent on the position of the
circuit-breaker, other devices shall
be interlocked or controlled, it must
be borne in mind that the masses
and forces acfing for inferlocking
purposes do not influence the
switching behaviour of the circuit-
brecker.

Switching devices on fransport
casseite

Four drilled holes diam. 18 mm
each are provided in the fransport
cosselte for fastening on the floor or
on rails.

f——

Switching devices for direct
attachment

The circuit-breakers are supplied
with fitted crane hooks. After
attachment the crane hooks must
be removed.

g



| Fixing the circuit-brecker in
place

® Fasiening poinds are provided at
the ends of the insulator sup-
poris with predefined hole posi-
fions (Fig.7).

In the event of an instaltation
position (service position) differ-
ing from the standard, harmo-
nise installation posiiion with the
manufacturer.

# The circuit-breaker must not be
distorted by the fastening.

& Observe forques on tightening
screws.

& Screws and filing paris are not
supplied with the breaker
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Exemples for fixing

Fitting the paortitions
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~  Fit two brackets on the support-
ing plate {centre switch pole)
using 2 x M10 plostic serews.

~  Screw partitions onto brackets
using 2 x M10 plasfic screws.

- In the case of double partitions,
screw on 2nd partition at four
places using plasfic disc spac-
ers}.

Plastic disk

e
Bt

8
Affachment of partitions



Condifioning the contact surfaces

Confact surface material Condifioning
Sitver-plated copper Clean (1)
Copper Clean (1}

polish bright (2)
Steel or galvanised steel Clean (1)

polish bright (2}

Remove any passivation

10

Conditioning fixed bholied
confact surfuces

{e.g. contuct surface on swiiching
device - busbar)

Immediately before bolfing contact
surfaces together:

(1)

Clean

- with o non-fuzzy cloth, with a
detergent on strong soiling.

{2)

Polish

- with emery cloth (grain 100 or
finer) or with a metal brush
which is used for only copper or
with Scotch Brite Handpads and

- apply contact lubricant KL to the
two confact surfaces, apply in
such manner that the space be-
tween them is filled when they
are bolted together. Apply a
moderate film of lubricant to
busbar screw and bolt connec-
fions.

® Make busbhar bolt and screw

&
i

connections in compliance with....”

DIN 43 673.

The heavy-duty vacuum circuit-
breaker must not be distorted by
screwing on the busbars.
Observe table 3, Section 8.

i



R

iz

Bushor cross-seciions for connection fo the
heavy-duiy vacuum circuit-breaker VAH

Rated current [A}  Minimum busbar cross-section [mm?] Material
< 5000 Connection as DIN 43 671 Copper
= 5000 4000 Copper
8000 * 8000 Copper

* with venfilafor set

Connecting the busbars

Connection surfaces are surfoces
for the passage of current, Material
of the connection surfaces on the
heavy-duty circuit-breaker:
silver-plated copper.

Aluminium busbars musf
never be connected ic
silver-plated connection surfaces
of the heavy-duly vacuum circuif-

breaker.

# Toke info consideration
DIN 43 671 as regards the rai-
ing of continuous current. Op-
erators outside Germany should
apply the relevant local regula-
fions.

B Maximum spacing from the
nearest support point of the con-
nections of the circuit-breaker
towards the switch pole axis:

- at rated short-circuit breaking
current 50 kA = 825 mm
(3 x pole cenire spacing).

- at rated shori-circuit breaking
current 63 kA = 500 mm.

if the nearest supporiing poinf is not

situated in the direction of the

breaker pole axis, care must be
taken that no higher currents forces
act on the dircuit-breaker switch
pole.

11



Conneciing the control cables On connection by terminal strip

Connection by means of: remove the cover plate (five screws).m

Connect the external conirol cables

- plug‘or o through the terminal sirip and lay
- terminal strip in the drive cabinet them to the outside through the
opening in the drive cabinet or con-
nect by plug.
Opening for
control and The following may be connected:
& .
ayxiliary cables - flexible wires up to 2.5 mm?
Plug alfer- (only on connection by plug)
N, natively - solid single wires up 1o 4.0 mm?
i \{':;1 The binding connection plan is situ-
I ND ated as adhesive circuit diagram on
the inner side of the cover plate.
© oM ® |If addiiional conirol cables are
) 2° r{é (i instailed in the drive cabinet,
External 1 sufficient spacing to moving
conirol cables I I parts of the drive must be pro-
vided.

& Re-insiall cover plate after the
external control cables have
been connected.

Earth connection

(Connect siation earth fo the earth
connection of the circuit-breaker.)

Drive cabinet

@ Choose cross-section and mate-
rial of the earth conductor in
compliance with DIN VDE 0141
or national installation specifica-
tion.

# Condifion connection peint in
compliance with this Section.

10
Earth connection on L

heavy-duty vacuum | " | p-l
—p 95

circvit-breaker
{steel}

B Screw and bolt connections in
compliance with Section 8.
Protective earthing may also be
esfablished through the fasiening
scraws in the profile of the rear
plates of the drive cabinet if gal-
vanised ratchet screws are used
as fastening screws whose
ratchet penetrates the varnish.
Admissible thermally octive short-
fime current per ratchet screw M12
{sa‘eei} GFICE M1Q:
4 kA {1 sec.); 2.7 kA (3 sec)

11
Earth connection on
fransport cossefte

12



4 Auxiliary switches
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Circuit bregker

Broken

Made

=1 Auxiliary swifch
made

Tachnicol Doig

12
Seiting switch
functions
Pasition of cams for
seffing procedure
circuit-breaker "Broken®
o Advanced
break
contact
Delayed
3 E : muake
contact
Advanced
: muake
contact
Delayed
break
contact
% : Wiper
13
Swiiching pro-
gramme of the
auxiliary switch

Please refer 1o the circuit diogram
regarding switch funclions on deliv-
ery.

Other functions of the auxiliary
switch may be set by means of ad-
justable cams.

Sefling procedure:

1.

Sef circuit-breaker to "Broken”;
energy-storing device detensioned.
2.

Remaove cover plate

{loosen five screws).

3.

Set desired switch function.

4,
Latch cam in the driver again.

5.

Check whether or not the cam has
latched in the changed position.
6.

Replace cover plate on completion
of seftings.

Direct voltage Alternating volioge
Rated supply voliage  [V] 24 48 60 110 220 110 220
Swiiching capocity  [A] 8 4 3 2 1 10 10
Short-circuit level kAl 1 -
Time constont T = L/R < 30 msec -

13



5 Commissioning

14

m Check installafion work:

1.

Check fastening screws.

2.

Check screws of busbar and ca-
ble connections with forque
spanner.

3.

Check screws of earth connec-
fion.

Apply rated supply voliage.
Absolutely essentiat for heavy-
duty circuit-breakers with under-
volage release or blocking
magnet.

P

® Check whether serviceability ha...”
been impaired through trans-
poriation or installation work.
1.
Check heavy-duty circuit-breaker
for visible damage.
2.
Perform trial switchings
{ct. Section 6}.
3.
Tension energy-siaring device
with crank. Press buttons "Make®
and "Break” in sequence. Check
position indicafors.
4.
Check electrical funchions of
control and actuation units.

Apply rated supply voltage. Perform
switching procedures and check
functions by energising auxiliary
switches und blocking magnet. Ob-
serve posifion indicators.



& Operation

i,
.

Name plate

Position indicator energy-storing
Tensioned / detensionad

Make bution £

Break bution £

A LST[%' L]

o

Position indicator Made / Broken

Opening for manual crank for
tensioning the energy-storing

Inspection window for counter

[=]

i
14
Control elements

Insert crank

approx. 30 furns
clockwise

15
Tensioning the energy-sforing device
manually

Initial position
@ Circuit-breaker in position "Bro-
ken"

@ Energy-storing device "Deten-
stongd”

Tensioning the energy-storing
device (Make spring) manually

Set circuit-breaker fo position ready
for closing:

® Insert crank in the opening for
tensioning the energy-sforing
device.

B Turn the crank approx. 30 turns
clockwise uniil the position indi-
cator shows "Tensioned" (There
is no hazard if the motor starts
running during this procedure.)

® Withdraw crank offer fensioning.
The circuii-breaker is ready for
closing {Fig. 15).

Tensioning the energy«storing
device (making spring) by
tnofor:

In cireuit-breakers with motor the
energy-storing device is gutomati-
caoily tensioned once the rated mo-
tor supply voliage is applied.

Making - brecking

m Making
Prass button switch "Make" or
apply the rated supply voliage to
the shunt closing release.
Afier making the energy-storing
device may be tensioned again
immediately {manually or by
moior). If the rated supply volt-
age is applied to the motor, ten-
sioning takes place automati-
cally.

® Breoking
Press button swikch "Break” or
break by means of the shunt
opening release, undervoliage
release or indirect overcurrent
release.

15



Position indicators en heavy-duty circuit-breaker and possible switching sequences

e

-

%,

Pos,

Position indicator

Energy storing de-
vice {make spring)

Position indicafor  Circuit breaker positions

Make/Break Energy storing de-  Breaker
Breaker paosition  vice (Make spring)  position

possible switch-
(Break spring) ing sequence

&

detensioned Broken

detensioned none

W

tensioned Broken

detensioned C-0C
is fensioned
by C co

s

detensioned Made

fensioned O

[

tensioned Made

tensioned 0-C-0
is tensioned again
by C 0-CO

&

ALSTOM

| ALSTOH

=

®0

16

Conirol side of the circuit-breaker

16

C=Making,
O=Breaking

Testing for proper condition

Depending on the loads in service
and on operating conditions a vis-
ual inspection of the heavy-duty
circuit-breaker is recommended. |

The inspecfions should be made

every four years. if contamination is

found, the heavy-duty circuit-
breaker must be cleaned by quali-
fied staff. C. Section 8.

Talke care when working
on the drive. Danger of
injury.
The energy-storing device musi
be detensioned and the circuif-
breaker "Broken™

In cases of doubt or if deviations
from the proper condition of the
circuil-breaker are found, the

manufaciurer should be consulted.



7 After 10,000 switching cycles
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Heavy-duty vacuum circuit-hreakers type VAH may be
operated for more than fwenly years without mainte-
nance.

After 10,000 switching cycles the circuti-breaker drive
and switch poles must be conditioned in accordance
with the lubrication instructions (Section 9).

On reaching the sum current limit (cf. following dia-
grams) or after 10,000 switching cycles the vacuum
switching chambers must be replaced.

For instructions on replacement of the vacuum
swifching chambers consult the manufacturer.

Enquire with the manufacturer regarding the number
of breaking operations at rated currents of >5000A.

Rated current 2500 A
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Rated current 4000 A
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Rated current 3150 A
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Rated current 5000 A
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& Appendix

Screw and bolt connections

Thread Fixing torque-[Nm] Thread Fixing torgue [Nm]
size min. FTICX. size . max.
Mé 7 9 Mé 0.7 0.9
M8 18 22 M8 1.5 2
M10 36 44 M10 3 3.9
Miz2 63 77 miz 5.1 6.7
M16 153 187 M14 7.6 9.9
M20 297 343 M16 10.2 13.2
Table 1: Table 4:

Hex and machine screws {except
slot-headed screws) and nuts with-
ouf rafchet.

Thread Fixing torque [Nm]
size min. max.
M6 13 15
M8 32 40
MI10 65 80
Mi12 20 110
M16 240 300
Table 2:

Screws and nuts with raichet,

Plastic screws and nuts (partition
attachmeni). No conditioning of the
thread.

For all maial screw connecfions the
following must be used:

-  sCrews:
hardness class > 8.8

- nufs:

hardness class 8
Condifion screws and nuts as fol-
lows:

B Apply o thin film of multi-
purpose fubricant ML o screw
threads aond heads.

m Tighten the screw conneciions
with the torque shown in fables 1
to 4.

Thread Fixing torque [Nm] Lubricanis and defergents
size min. max. Order No.
Mé 4.5 6 Contact lubricant KL Q08 157
M8 10 14 0.5 kg can
Mi0 20 27 Multiple purpose 008 154
MI12 40 54 fubricant ML

0.5 kg can
M16 80 108 . :

Liguid lubricant FL 008 153
Table 3: 0.5 tin
Rolt connections between switching
device and busbhar. ??Tergenf 008 152

can

18

Other fubricants and detergenis
must not be used.

Accessories

Order No.

Manual crank 617 810

e

R

Cleaning insulafion and
vagcyum switching chambers

Cleaning parfs made of plastic and
ceramic:

~ puartifions

- postinsulafors
- operafing rods
- connection lugs

- ceramic of the vacuum switching
chambers

B Clean with a dry non-fluffy cloth.
Change the cloth frequently de-
pending on confamination.

Type approvel of the vacuum
switching chambers in
compliance with German
regulation R&V

The vacuum switching chambers

have been approved in compliance
with the X ray regulations (R&V) of

the Federal Republic of Germany up
fo o maximum voltage amouniing

jo the design short-time AC voltar ™
{rated power-frequency withstand ;
voltage) in compliance with DIN
VDE/IEC. Thus they safisfy the con-
ditions for operatian not requiring
approval up fo this voliage in ac-
cordance with the X ray regulations.

Disposal at end of life

A disposal manual is available for
disposal of the heavy-duty vacuum
circuit-breakers VAH at the end of
their life. To order the Service Cen-
fre in the manufacturer’s factory
underakes disposal.

Delivery address:

ALSTOM Sachsenwerk GmbH
Service-Cenire V7 1-R
Rothenaustrasse 2

D-93055 Regensburg

Tel.: ++49 - 941 - 4620 - 771
Fax: ++49 - 941 - 4620 - 776

St



instructions for Lubrication
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Circvit-breaker pole VAH 1250 A / 2500 A / 3150 A, lower section, lubricafion points

I
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© Circuit-breaker pole VAR 4000 A / 5000 A, fower section, lubrication points

Meuasures before starting
maintencance work

Muairdenance work must be under-
taken only by skilled and qualified
staff, who have had experience with
circuit-breakers and their drive.

The circuit-breaker must not be
dismanitled for maintenance work.

Befare storting maintenance work
the circuit-breaker must be discon-
nected from the supply and secured
in compliance with the relevant
safety regulations in accordance
with DIN VDE 0105, Part 1.

1.
Set circuif-breaker to the position
"Broken".

2.
Detension energy-storing device:

- Disconnect rated supply voltage.

- Press in sequence the butions
Break, Make and Break {(make
and break spring detensioned).

- Perform a swiiching cycle at zero
current by pressing the butions
Make and Break.

3.

On compleiion of the maintenance

waork {the high-voliage connedtions

not being live):

- {ension energy-storing device.

~ press button Make - press button
Breck.

Switch poles

O Liquid lubricant FL

on bearings, articulated joints

and guides.
Apply liquid lubricant in drops (oil
can, drop-feed oiler) in the bearing
gap. Through capillary action the
liquid fubricant runs between the
bearing surfaces. Use extension
pipe or spray at inaccessible lubri-
cation points.,

19



Drive

Work may be carried out on
BT the drive only when the en-
ergy-storing devices is detensioned
and the circuit-brecker is discon-
nected.

The front cover is removed by loos-
ening five screws.

24
Lubrication points in the drive {explanation

20

Do not lubricate:

- densioning geqrs

- moftor

- ball-bearings and sliding bear-
ings

- auxiliary make release

in Fig. 25}

auxiliary Breok release
push switch Make-Break

push switch "Energy-storing de-
vice"

auxiliary switches

tappets of ali release coils
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Lubrication methods

Clean lubrication poinis with a non-
fluffy cotton cloth.

Apply a thin film {e.g. with ¢ brush)

A\ Contact lubricant KL on sliding
surfaces.

[T Multi-purpose lubricant ML on
running off and bearing sur-
faces.

Clean lubrication points, e.g. with a
non-fluffy cotton cloth of soft brush
and detergent {use [itfle, moisten
only lubricafion points). Apply
thin film of multi-purpose fubricant.

(O Liquid lubricant FL on bearings,
articulated joints and guides.

Apply the liquid Jubricant in drops
{oil can, drip feed lubricator} in the
bearing gap. The liquid lubricant
runs between the bearing surfaces
thraugh capillary ociion. Use exten-
sion pipe or spray af inaccessible
poinis,

BB O oaoobobaoo Ob boOd
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25

Lubrication poinfs {in accordance with Fig. 24) and lubricants in the drive

21
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