MV Air Insulated Indoor Switchgear
Model VHA 12S with HPA circuit breaker - 12 kV

Instruction for Installation, Service and Maintenance 1VDU22002-YN
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Notice 1
Baszed on our own experience, you will obtain the best possible oper-
alional reliahility from our equipment by following the recommendations
given in these instructions.

The data contained herein purports solaly to describe the product and
is not a warranty of performanee or characteristics. [t is with the bagt
interests of our customers in mind that we constantly strive to improve
cur producte and keep them abreast of advances in tachnology, This
may, however, lead to discrapancies between a product and this in-
struction.

Notlce 2
Within the scops af these instruction, it is impessible to take intp ac-
count every possible sventuality which may arise with technical equip-
ment in zervice. Please consult cur local agents in the event of any
irregularities, Especially if not raferred to herein.

Notlce 3
We exprassly dacling liability for any damages resulting from any incor-

_rect operation or wrong handling of our egquipment, aven if these in-

structions contain no specific indication n this raspact. We lay partic-
ular stress on the fact that only genuine spare parts should be used for
replacements. '

Notice ' 4
Without aur written consent it is not permissible to disclose, reprint,
copy or reproduce any part of these instructions.
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1.0

GENERAL DESCRIPTION

AED make Switchgear cubicles type VHA is a Switchgear divided into compartments
and is meant for indoer use. The Switchgear ig available in two voltage ratings, 12
and 24 kY. This decumentation is valid for the rated currents up to 3150 A and
short-circuit breaking currents up to 40kA,

The Switchgear manufacturing range inciudes the following cubicles
* Dreaker cubicle - with SF_ breaker type HPA
* Disconnectar cubicle - with disconnectar.
* Metering cubicle - with metering transformers {F.7.)

* Sectionalising cubicle - with connecting apparatus.
{Breaker or Disconnector}

— — -

iy
1
' METERING SECTIOMALIT T MG
L CLBC . erample circlet Brodher)
{Fig 1)

Exampie of the fypef of cudicte svallable in the 48RS VHA rangs.

Tha ¢onnecting apparatus have the following functions

" Circuit Breaker ; can make carry and break load and short circuit currsnts
Cisconnector  : operated manually. It is only capable of carrying normal operating
current. In the YHA Switchgear the discennector is interfocked so
that it can not ba operated while it i£ carrying current.

.



1.1

1.2

izt

r.2:z

Silandard

The requirements following standards are met |
IEC 294, |[EC 694 & 15 3427
Rated voltage . 12 kY & 24 kY

Test Valtage  Impuise withstand voltage 75kV 1.2/50u5 and 125kV, 1.2/50u5
Fower fraquency voltage 2BkY, S0Hz, 1min and 50kY, 50 HZ,
1min.

All voltage lovels are valid to earth and betwsen phasea [max. 1000m over sea
lavel).

Rated ecurrent : Busbar 630, 800, 1250, 16400, 20002500 & 3130
Braaker and Cubicle 630, BOG, 1260, 1600, 2000, 2500 & 3150A. The above current
values are valid at a degree of protection IP4x and max temperature rise according to

|EC 236 { [EC 6524,

Shorl time - 40kA for 1 second for rated current 12504 cubicle and rated current
max 3 seconds for cublicles with highar rated current for 12k 25kA for 3sec for 24

ki cubicles,
Rated dvnamic withsland current : 100kA peak for 12kV and 62.5kA for 24 kY
Degres of protection : External 1P 4X according to IEC 288. Internal 1P 2X

Receipl, Storags and Transporl
Each delivery is to be checked on receipt for
- completeness and correciness (check againgt order and delivery documents)

- any possible damage in transit and material lnsses.

Receipt
Any irregularity must be rnolified intmediately to

- our representatives

- the [asl forwarding agent and the insurance company

- the responsible claims ingpector with the insurance certificate, for the purpose
of making out a damage or loss cerlificate.

Storage
Cars is to be taken to snsure that the breaker is stored in an upright pogition and
the available pressure gauge can be seen ali times, Equipment must be stored
indoors.



1.2.3

1.2.4

1.25

Transport & Unipading

The Switchgear cubicle is deliverad packad in wooden case and covered with a
plastic bag fied to the transport pallet and the connecting apparatus is inside the
cubicle. The simptest method to unload the cubicle is with a forkad [t truck. It is
necessary to hoist the cubicle, there are 4 hoist fixing on top o lift it by refer fig.2.

Check that no damage has occurred during transportation.

Fig 2

fHoisling & Pogition of Paflet Truck)

Unpacking

Cublcla are delivered packed in wooden case

and the cubicle Iz then fixad with bottom .

wooden palet by scrows. At the time of un-
packing, wooden planks of all the four sides
and top are to be removed. Do not remave
the bolam peliet. This patet s i be removed
after ihe cublcle is transporied to 15 installa-
tion location. it is preferable 1o apen packing
case ooly after the faundation is ready In order
to avoid damages.

Check the cubicle far damsages

Before mounding the cubicle on the foundation
frama, the cubicle should be checked for any
damagjes, The cubicla frame should be cheacked
for any twisting or bends due to improper han-
diing. This 'will ensure leveied mounting of the

|

cubicles. The crakes. Check the twao diagonal
distances of cubicle asz shown in fig 2A ta

an - 1 . 1 [}

Flg 24
LErant wimwh



1.26 Transport within Switchgesr foom
Cubicie within the raom can be moved using averhead crane as shown in fig 2.

Cubicle in the room can also bes transported by rolling the palist on the pipss.
Cubicte can unloadsd on foundation frame by pushing on frame and using pipes.

Refer fig 2B jor detaiis. :
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Fig 8

{Unfoading on foundation frame)

1.3 Afention
Plenss remove the steel bracket between. Breaker and Panel provided at the left
slde top, which ig provided for transpant purpose. Then remaove transport packing
provided under the wheel bracket. To remove packing pads, rack the bragkss in

gervice pasitlon.

-

CAUTION
Do not rack tha breaker Mo service unlass the ransport bracket is removed,

1.4 Racking mechanism and imerfocking system
The connecting apparatus viz breaker or disconnector is fitted with wheels that
move in profiles on gach siga of the cubicte. The breaker can be pulled out on the

door until it reaches the stop. Instruction for reamoval of breaker see saction 1.5
The racking mechanism has a selector device which prevents faulty aperations,

Fig 3
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INTERLOCKING SYSTEM

SA, NO. ITEM DESCRIPTION FART MCL
a1 HAMDLE IM 218% 00D% - 3
FIXING SCREWS M4 X 15 IN 2121 2452 - 263
02 SHAFT IN 2239 0002 - G
03 FRGNT PLATE IN 5283 0007 - AS
04 TORSICH DISG IN 2184 0001 - AP
0s RAIL PROFILE LEFT _ IN 2179 DOOT - 5
AAIL PADOFILE RIGHT IM 2172 0001 - 6
08 CAM SHAFT IN 2239 DODZ - A
07 WHEEL 1M 2299 DOOT .- 1

It iz therefore impossible 1@

1

Move a breaker from service {0 test position or vice versa if it 15 in "closed”
conditicn.

Close the breaker during truck transfar.

Mave the breakar from test position to service position if the aarthing switch
is cigzed,

Close the earthing switch if the breaker is in "service® position or is being
moved.

Move the braaker o service position from test position if the selector has had
a faulty position when the breaker is racked in from the door.

Fut the selector in posilion * Movement if the breaker is "closed” in Service
position.

Put the selactor in "service' position If the breaker is not completely moved
intc that position. '

Remowval of Breaker

Below the circuit breaker door theru is the mechanical racking mechanism.

On the left hand side of Racking mechanism is selector device which is used o put
the mechanism in the correct opsration mode.

Cperate the selector handle and select appropriate position either test or service,
before operating the racking mechanism. The racking mechanism can be operated
by crank. (Supplied along with panel) to move the connecting breaker betwoen 'test’
and 'servica' position.

(9}



On the extreme right is the device for operating the sarthing awitch. This device is
apetated with the same crank used for racking mechanism and # can be oparated
after the selectar device has been moved to the EARTHING position. if the earting
switch has elsctric interlocking, than the catch 1o the right of the socket has to be
released to insert the crank. If the catch cannot be relzased, ¢ means that the
interlacking magnat has Glocked it (has not drawn). This due to tha cubicle 1= then
live and cannot be garthed before the feeding breaker {incoming} has besn discon-
nected,

Sy EnTwivl i
s £l
Selector divice \%] %
Eaallegit
B reaker
ol ol

Fig 4A
{Breaker focked In test pogition
Locked against moving to sarvice posihon)

%% WY

a 1k fﬁ\\. mlﬁ

Selrcior ﬂhitl:/
il ek

" Dreaber

P

itian

Fig 4B
{Earthing swiich unabfe (o operale
Breaker fockad against moving (o Sevice pasition)

(1%



If, for example, the breaker is 1o be removed from the cubicle when ii is in the
clesed position. it should ke dane in the following stages .

{11 Trip the breaker, because if the breaker is not tripped the seiéctm Canncl be
operated.

_@

I

Fig 5
{Stage 1)

{é:l Cperated the seieclor device handle and turn from service o Moving Position

Fig &
(Slage 2)

i3) Miove the crank to the macking mechanism. Turn the crank anti-clockwise. The
breakar s moved from Senvice position to the Test Position

Fig 7
{&iage 3)

(k)
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Uperale the selsctor device with help of the handle, Turn to position "Removabls”,
The breaker can now be pullad out on the folded down doot, if the breaker is to be

removed from the cubicle, sea section B for delasls.

Fig &
(Slage )

Tast-Earlhing position, this position of the selector device is uzed when the breaker
is o be operated in {est peosition. The breaker is disconnactad from the bushbar

sysiem, This posilion is also used whan tha cubicls is to be temporarnily earthed. if
back voltage is to be detected In the cubicle, it should be filad with an inlerlocking
magnel. When the selector device is in position "Testing™ aarthing 1he sarthing switch
can ba turmed to earthing position (?), the cublete is now temporarily sarthed, Mote
tha low voltage circuits ere nol affectad. '

Prepare the {ifling trolley for the breaker. Crank up the lifting brackel so that the
Iting breakers ara connactad to the liting pins on tha breaker. Engage lhe plns and
crank up tha lifling brackat further so that the breaker can be removed.

0¥ F ¥ F ¥ o ¥
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2.0

2.1

22

221

A - BREAKER

Circult Ereakef

Data

» Ftated- YORBZE v e e v 12 24
+ Hated breaking current.................... kA 40 25
* Rated making cument {peak) ........... kA 100 §62.5
* Short time rated current, 1 sec ... kA 40 25
& SF_-pressure, (over pressure]........... har 2.5 25

* Electrical endurance, {number of _
intarrupting at rated breaking current ... Mo 6 25

x Mechanical endurance [Number of
intermuptions at rated current) . Mo 16000 10000

With maintenance as Jdetailed in this manual,

Construction and Funchion
The circuit breaker ype HPA hrea.ker of puffer ypsa,

Breaker poles

The breaker pole contains SF, gas (sulphur hexafluoride). This gas in many re-
spacts is one of the best media for circuit breakers. |t has been in use for several
decades and its excellanl performance is demonstrated by experiance.

Fig &
(Struciure of SF, - moleculg]

(13



The main characteristics af the Sk, gas are :

*

*

*

The gas i neither combustible nor foxic.

It is chemically stable and will not age with time

Breaking capacily of SF, gas is high even at relatively low prassure, because
of its superior dielectric and thermal properties.

The interruption in SF_ gas is not forced and thus ne overveliages are gener-
ated. No damping resistor o surge arrester is needed, not even when control-
ling smalil motors,

The dislectric strength at the ralevant pressure is about 3 times higher than air
and is roughly on par with oil.

Any |sakage is easily dstected. To provide an sxtra margin of safety, the
breaker iz capable of interrupting itz rated current at ratad veltage even at
atmospheric pressure.

The SF, breaker type HPA operates on what is usually raferred ta as the puffer
principle. This invelves compraessing the gas between a siatic piston and a movable
eylinder during the interruption action. The compressed gas is then blown through
a nozzle in which the arc is taking place A combination of careful attention to dasign
and the use of proven components has meant that arcing times in the new HPA
breaker have been reduced to a2 minimum. As a result, the new breaker confacts
will normially not need replacement during the service lifa of the braakar, Tha breaker
pole operation is shown in g, 10.

Brasker unll Breaker unik Bregker unik
in clossd during opening in open pouition
poaltion

Fig 10

{The pufler principle)

{4}



Ouring manufacture of the breaker pole it is dried internally through vacuum
pumping. The breaker pole is then to prassurised and also tested against leaks.
Inside the pole there is an absorption medium for the decomposition products of the
gas. The breaker poles should only be opaned up by trained service persannel at
the manufacturing factory. The locking screws are tightened up 1o a predetermined
torque at the factory and must not be opensed, If it iz assumed that moisture has
entered (gas préssure = atmospheric 0} the pels, the same should be returhed to

tha factory for repair.
SF, gas which has been exposed to arcs contain components which combined with
maisture become corrosive. Filling up of gas should always be carried out according

1o saction 2.3.2 "Checking and redilling of 5F, gas”.

S

y 2
7 T
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1 Fif '
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Fig 17

{HFA Breaker pola)
(1%)



222 Operating Mechanism

The cperating mechanism has a spring charging device which can be ocperated by
motor or by hand. Once a £losing command has been given it is always compteted
by the breakar; this is important in the event of a short circuit. Since the circult-
breaksr closes completely before it opens, the correct contact speed and full break-
ing capacity are abtained. The operating devica has compression springs for clos- .
ing and opening. The openinge spring is charged automaticaity when the breaker
is closed. A closed breaker with charged clpsing springs can be operated open-
glose open without intermediate motor or manual charging and the broaker can
thorefore be used for auto ra-closing. Charging of the closing spring can be dis-
charged by disconnacting the voitage to fhe metar and manually oparats the broaker
close-open,

An indication show whether the closing spring are charged ar nat and tha number
of opening aperatinng are recorded on & counter,

The motor can be supplied via a station baltery, a network or vla a voltage trans-
former with a limit load of at least 300 VA The motor starts after sach ¢losing
operation and charges the closing springs within 8 seconds. The breaker is fitted
with a knob for mechanical openings and with magnetic coils for closing and open-
ings. The same operating mechanism is Used for all types of HPA breaker.

The construction if the operating mechanism is shown in figure 10. The device has
two shafts. Tha lower shaft (8) is connected to the breaker poles via links and s
directly actuatad by the openings springs {5). The upper shaft (3) is connected
directly to the closing spring (11). These two shafts are linked via the driving disc
(9 and the link (12), and by the tip free device (14). The upgper shaft is also
conngctad to the charging device via the tripfree device (1) and the link {4).

-

o
I g e -15s"R
2 MHb
3. Lpo Wl
A e
0. Wiy 3=nga 1

B, L sheld )

7 [ETE+] £

a I:;zw M ————di R Hll
o Lk [

Tl S chid, o '] i

11 LAy =0 A |

12 PhemFdim o I i s
14 ezl sanirl . | Ete_.__
14 Tarkch .
15, Tor Ivws b i,

X T T e

rhally

Fig 12
{Frinciple diagram of Gircuit Breaker)

The latching & trip free devices {1} and {14} are of the zame fype that have been used
in ABB squipment since 1850 and have proven exdramely reliablz. :

The motor nparaied unil consisia of a toothed transmisszion gear wih an ancenn‘réally
driver; tacth whesl as a last atep, Tha opersting device aiso containsg auxllary contacts
and thp colla, :

(16)
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SPRING MECHANISM

SR. NO. ITEM DESCRIPTION PART NO.
182 Trip Frea Davica Top....coieeeee IN 5435 0001 - A
3 Upper Shall Assly, . N 5430 0002 - D
4 Link ar Pull Rod ... W 2104 00101 - AK
5 Qpening Spring.... oo esenen. 1IN 21892 0002 - D
B Bottom Shafl Assly_ ... ........ N 5435 DH2 - B
7 Insulating LiokS ......ciannien will not be supplied Lonse
8 SpPRNg ..c.ocovr e et N 2192 0001 - 21
g DHAVET .. cinn mmarmre e e e IN 2164 0002 - 34
10 A) Sopper or MI1G X 50
Hex Sacket Head
Grub Seraw ..o, IN 2122 2768 - 50
By M16 Nt e, TN 2126 276H - 129
C) M16 Spring Washer ..o oo IN 2164 2022 - &
1 Closing Spring... s N 2182 GD0Z - B
1z LINK e smrmssess e VW 2184 D001 - AE
;I|3 Comlact ..o e, WL Mot be supplied Loose
14 & 15 Trip Fres Device {(Botlom)................ IN 5436 00G1 - B

OPERATING MECHARISM

SH. NOC. ITEM DESCRIFTION FART NO.
1 Closing ool . e IN 5274 3001 - A%
2 Closing damping Bevice . ... W 52%6 OFtt - 4
3 Micro Swilch ............. TP IN 5445 D734 - A
4 Fixing bols for

QOperating Device Tripping coil..iinn 1IN 5274 DO - A"
5 SHAM COVBE oo ieerran e resssnisnmeemenenee AN 5428 0002 - 2 @
& L 1T IN 2152 2018 - 10 @
Fi Density Switch.,....ocooe IN 5683 0162 - 1
B Auxiliary Contact. ... iMN 521 0004 - 1
9 MIGLOE Lo e cme e e et IN 4461 0002 - E*
10 Indicating Flale Assly. ... IN 3428 0001 -
i IN 5682 0501 - 2

L 11 1 11— T

Prenze Spocily Yoltage.
@ If density Switch |5 used, short cover will be supphied it place of refiling vent

{18



Opearating Mechanismm Weorking Princiole -

Fig.14A shaws the cperating ds-
vice with the braaker in the open
position. The closing spring (11}
ls charged {f the latch (2) is
tripped, the upper shaft is re-
leased, its turning is transmitted
via link {12) to tha breaker pals
shaits {g)

In figure 148 the hbreaker has
closed and at the same time the
spenlng zpring (5] has been
charged Driving disc {9} comes
0 ragt against stop (10 which,
via link {12} and trip-frae devics
{14} alzo grevents the apening
spring turning the breaker polg
shaft. {8} Now the charging de-
vice starts and link [4] moves
upwards until laich {2) is en-
gaged. At this point link (4) turns
and begins to move downwards,
whareupon the upper shaft tums
and retentions, The closing spring
pasition is reached according to
tig.14C.

During the breaker opening, latch
(14) i= released, thus releasing
the lower shaft which via the in-
suiating links (7). actuates the
moving contact of the breaker
polas, for intermmuption, The spring
8] returns the [Ink {12} with tha
associated driving pin and the
aperating device 1o tha position
in fig.14A

For rapld re-closing the associ-
ated switchgear cubicles can be
fitted with suitabie relay equip-
mant. Tha HPA can bea fitted with
two opening coils, vne closing
coils.

= - thir botura—
=
d

1. Cling puvies]

12. Fiesssuers 199

1:3 N oorbart

14 Cadgm

15 T resd chavi

16 Drasing pois
el

Flg 144

(19)
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2.3

Mainlenance

2.3.1 Maintenance Schedule {As per Drg. iVYNILO28G-005)
ar. Cescrlption Bafore Intzreal Interval Eul.:r]r
Na. Sterl up o! 6 Months| af 5 years | 1000 Operatlon|
01 | CHECHING OF QFERATING
MECHAMISM.
1.1 | CThecking of fastaner lightnass Fuy, 1 54
Itam B.H.L.AM. v o _ o
1.2 | Cheeking ol shock abeorhara tos
|nakage ar stuck-up. Flg 154 ilam FEG. o v _ o
1.3 | Checking of top & bottom trip free
mechanism, <ap & Saupling
Fig.15A, Item JRK. v v . S
1.4 | Closing & Tripping spring assembly
& splil pin (M) on tem (Fig, 154). . L L v
1.5 | Bearing ilem {P} Fig.154 o — - o
1.6 | Checking ot 5emng
*Coupling & knita catch gap
[Setting 1, Fig.1 5B
* Bottorn TFM & GAP gap
[selting 2, Fin. 15A) Both gaps ahould
be between 1.2mm} v v _ v
1.7 | Spring cut off micro awitchas. v " . s
02 | OVERHALL AND LUBRICATION OF
CHARGIMNG DEVICE aMD
QPEAATING QEAR. o _ v -
03 | GAS PAESSURE CHECK. ¥ v -~ 'y
NOTE

10,000 oparations.

2) Ask ABB for datalls of evaerhaul procedure.

(24)

1) Complsete pverhaul of circuit braaksr with replacement of poiles to be dene after
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Fig 15A
Ualntanancee schedule for frequently oparatad braakar typs HPA [TWYH400290-005)

(21}



Fig 15E
Molmtenanceq aschadule for frequaently operated breakar typs HPA [1VYN4ADO290-005)

{2
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2.3.2 Checking and refilling of SF, Gas

Checking and refiling can be dene with the frant plate tixed. Refiting not be caried
aut with the braaker in service position. The gas pressure should be betwsen 3 and
3.5 bar absolute, in other wards 2 and 2.5 bar over pressure at 20'C. Lower
currents than 25kA can stifl be in broken at lowear pressure. Rated current can be
Intarrupters at atmospheric pressure provided that there is 35, gas in the breaker
pole, which is certainly valid if there is litfle over pressure, :

Al temperature others that 20°C of the gas the pressure {abs} must be according
to the table below.

Fressure at Correspending pressura in bars

at 200 ahs at various temperatures

bar . oG 1000 20 aorC 400
0.5 0. 47 0.4 0L 5O 0.52 0.54
1.0 0.93 097 1,00 1.03 1.06
1.5 1.4 1.45 1.50 1.6E 1.6
2.00 1.36 1.83 2.00 2.07 2 14
250 2.33 2.41 2.50 255 2 68
8,00 2.80 2,90 2,00 210 3.2
3.50 3.26 3.42 .50 362 3.74

The HPA-breaker can be fitted with a density gauge with an alarm contact and
indlcator. The green area of the indicater shows the correct pressure, the yellow
area indicates enough pressure for breaking, and when the indicalor shows red the pole
has to be refilled with SF6 gas. if the breaker is not suppliad with density gauge the pressure
is measured manualy with a special Instrument. The measurements should take
place at thrae intanvals. The HPA Circult Breaker can also be fitted with pressure switches.

Fig 16
Gonnectlon for fllling of breaker with 5F, gea

Checking and refilling of SF, gas is carried out agcording to the following instruction,
Equipment according to figure 16 is needed.
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5F, GAS REFILLING EQUIPMENT

ITEM DESCRIPTION o PART NO.

Sr. No.
1 Gas cylnder & 194-5600-103-17 .......oocvveeooeoeeeee.. Bupplied in 10kg or 25kg
eylinder.
2 Aegulator
a) cylinder pressure gauge
k) outlet prassurs gauge ' '
c] reducing valve ... e [N GE23. 0007 - 1
3 Pressure HOUS® ... v e ceee e [N 2515 BOOT - 1
- Gas Filllng Yalve 'OR' Snap Conneclion ............... IN 2529 0001 - 7
5 Connecting Nippla ..o i e [N 2639 00071 - 8
IM 2529 Q001 - 9
_ IM 2529 0001 - 3
5 Refilling Unit with Densly Switeh ... IN 5428 0001 - 5
withoul Density Switch, ... |IN 5428 0001 - 6
with pressure Switch.....___  1VYN 400 201-AY

2.3.3 Conirol of gas pressure (only Tor poies without pressure gauge)

1.

2.

10
11

Close metering pregssura vaha,

Connect medering pressure gauge to pole.

Read pressurecompansation for temperature are shown on page 24, [f reading
is betwean 2.0 and 2.5 disconnect gauge

Dizconnect the operating device by Disconnecting the voltage to tha motor and
operate by hand “clase” and “open”.

Clase cylinder reducer valve.
Close charging vaive. '

Open cylinder main valve, and note reading on gauge (should show approx 70
bar for full cylinder}.

Open the reducer valve untjl a reading of 2.5 bar pressure is registersd. {|f the
reading is too high, ¢lose reducer valve and release gas by opening charging
valve with hose disconnected).

Open charging valve a little so that the gas leaks a httle, thereby emplying
hose of any air, '

With the use of the snap connsction, connect the hose ta the metering tube.

Open the metering pressure valve,

(25}



234

12

13
14

15

Open the charging valve until a reading of 2.5 bar [20°C) iz regiztersd on the
metering gauge.

Clesa cylinder main valve
Close buth charging and metering valves

Loosen the snap connechon.

Nota : The hose cantains gas af a pressure of 2.5 bar and this will blow oui.

16

17
18

Loosen the matering unit until gas begine to escaps, then disconnect imme-
diately the metenng unit so that the back pressure valve in the pole automati-
cally closes. : .

Disconnect metering unit

Cheack the O+ing of the covers, if they a.re dry exchange with new ones which
have been greased with ABB greasa iN 11714014-49,

Note : Minaral groase must not be used on EPDMO - rings). Raplace the cover on

tha cannection nipple.

Checking of operating speed & time

Checking of operating speed can be made with a capacitive sensor. The sensor is

connected to a conventionaf oscllloscope. The curve shown in figure 16 shows what
values should be cbtained on the oscillascopa.

Closing speed {a/10) 2.0 - 2.5 mirs./zec.
QOpening speed (bM10) 3.8 - 4.3 mirs fsec.
Ciaging lime with nominal voltage max 75 ms
Opening time with nominal voltage J6 - 45 ms
Contact traves 62 - 66 rmm
5 .ms 3ms
Closa
]
2
Spend o T -
megoyrenert 52 g o mm
b mm
Open
Clnse
Fig 17
Traval diagmm
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2.4

Functional chack /s carried out as follaws -

1)
2}

3}
4

5)
6)

Cennect the sensor to the connecting link of the poles, see figure 18.

Chack with the-aid of vernier callip-e'rs that the mowvement fram open to closed
pasitions is 81 - B35 mm

Adjust the oscilloscopes input to-85mm, see figure 17,
Make an opaning operation. The curve an the ozcillgzcope should be az shown

in figure 17.
Make a closing gperation. Assess the curve shown.

If tha'spaeds_ara not correct the spring force is to be adjusted. See section
2.4.9 "Adjustment of operating device”,

f Brngkor
Wi,

Fig 18

Conmnecilon of cepeaitlve sancar

Service nstructions

Safety Instructions - For dismantling and servicing of breakers the following steps

should be followed -

1} Dizconnect the breakar,

2} Pull out the breaker on the door.

3l Manually release the closing springs.
4]  Manually releazed the cpening springs.

[T



2.4.1 Fault Finding Chart

FAULT

CAUSE

REMEDY

Spring will nol charge

Closing of breaker does not
take placa althaugh thers

iz an lhdlcation thal tha
1he springa are tencioned

Broaker clozes then opens
Bgain

Breaker conlinvously opans
gnd closes

Ereaker will not closs
complately '

Moty has wrong or no
aparating voltage
Motor shaft broken
Motor gear damage

The latch far the tripplog
tripping devica does hot
function

Diagoinecton in the wiras

Cperating coil does not pul

Tha toggla joimt of the
mechanism are incormecty
adjusted

Maln clreuit is wrong

Wrongly sdjustad clearancyg
of opaning magnets
armature

Anti-pumping relay wrong

Micro-switch arm wrongly
adjusted

Urnder-voltaga relay
relaasad

Measure valage on the
malor legds

Changs motor
Changa maotor

Chack machanism
NOTE : Read safety
insiructtion In paragraph
2.3 hefore faking action!

Check by measunng

Measure the voltage adjpust
the coils adjustment Screw,
Check the breaker springs.

Adjusts the togole joint

Find fault and adjust
Adjust

Change relay

Find fault am_:l adjust

Find Faull and adjust

(18]



2.4.2 Eéplacemenf of operating coils

For positioning of operating ceils, see figure 194 & 198. The ceil is fixed with 4
SCFEWS,

f—m— e . ik § To e emowed ]
Ayrillary E-w-lth? : y ?
I

Link
[To Dot remcyved }

é ;,a_\; "';'*"JTL'% |
, —
| - i e

Tripping coill - - i

Flg 194
Aeplacemant of trip coll & sunillary awitch

(29}



e e -~ T wr m EE—A AL s Am Em -

Closing ool

:.1 EI',-I-—-—Frhmg CEFEwS

| g

Fig 186
Feplacement of closing codl

2.4.3 Replacemen of Micro-Switch
For positianing of hMicro-switches, see fig 20. The switches is fixed with 2 screws.

T

+
i

Fij:ing SEFEME _—v-—@

Fig. 195

i o G

Replacement of Closing coit

Fig 20

Aeplacement of Mecro-switeh

{30



244 FReplacement of Auxiliary Contacts

Fesitioning of auxiliary contacts, see figure 13, The contacts are fixed with 4 screws.
Remove tha 2 links as shown in the figure 194 Discannecting cable fnote marking
before removing switch & connect in same position)

2.4.5 Replacement of Mofor

Motor is fixed with 4 screws. There are flat terminals for cables, See figure 21.

TF DN -QOFF [ndicaler
Link [Te be vemawed)

CEAr Te fbe removed )

T
k|

T 1)
HHHE
3 |
-

/

Moter —-- - -

Malor Fiairng Screws

Fig 21
Replace ment of migtor

2468 Replacement of Damping Ogvica

When replacing the damping device, the ¢losing spring must ba charged. For thig
work the relsase mechanism for the =spring unit must be secured, see figure 22,
Securing the device can be achieved with a G-clamp.

Neote © for exra security both the opening and the closing springs must be fastsned
On one side of the damping deice there is an adjustment screw. The posi-
lion of this strew should not be alteren.
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Reasons for changing the damping device can be oil leaks normally the device does
not need maintenance. Bepair of the device must not be carried out, Newer operale
the breaker withaut the damping device as damage to the braaker can QLo

Fig 22
Locking of the rolonza mechnism for s pring

Changing of damping device /s carrigd out as follows !

1.

2
3

Movg the breaker out unﬁ:: the doar,
Cloga the breaker if the damping device is to be changed.

Lock and securs the release mechanism according to figure 22, Ee extremely
careful that hands are kept clear of the mechanism and the springs in case ot
release. '

Loosan the devices safety nuts. Withdraw the device from the plate. (No other
units need to be |oosened. |f other units are loosened, there is a risk of the
springs being released. The lower part of the device i3 pulled out through a
hole in the plate),

Insert the new damping device. Adjust it so that at the "ON" pasition, the step
of the shaft of damping device shall be in line with the damping device hous-

ing.
Tightsn the safety nuts.

Loosen the lacking for the retease maechanism

24.7 Replacameant of Operaling Machanism

1
2
3

Remove the breaker from the cubicle and keep it on a suitabls foundaticn.
Loosen the aperating devices cover, se¢ figure 11. Lift off cover

L oosen the siiding contacts screws, pin, connecting cables and the 4 scrows,
zoe fig. 13

Completaly withdraw the operating devics,
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CHANGING OF BREAKER POLE

i

SA. NO. E ITEM DESCRIFTION PART NQ.

.1 Sliding Contact Screws [N 2121 2098 - 408

Z Dperating Mechanism M Sadp Wi - F

3 Fiing Screw of Qperating Anm IM 2121 2016 - 418

4 Dansity Gauge IN EEE-?; 162 - 1

5 Mt M a5 M 2126 0Ot - 9

B Mul WM 27 IM 2128 (001 - 10

7 | Screw M 12 X 20 I 2121 DOOY - 523

B Breaker Pole 11 kV IMN 5452 0002 - L -
Eraakar Pais 22 kY IN 5452 Q002 - L

2 Short Coyer M 5425 0002 - 2

HPA brekaer with operating device and breaking pole dis-assemblad.

(1)



248 Changing of Breaker Pole

2.4.8

1
2

4

Loosen the operating deviee according to section 2.4.7

Loosen the 2 screws of the aperating arms. {The pote in the middte has no
screws). Remaove the links and ams, '

Remove the dsﬁsity gauge (Special key) or ioosan the cover for gas
refilling.

Put an tha long cover which is mounted on the new pole,

Noie : Do not put on the short cover, without the densily gauge, because the back

w -~ @

pressure valve will open allowing gas to escaps.
Loosan the pole with key 32 and 585 Loosen the M1Z zcrews.
Mount the long cover on 1o the new pole.
Fit the naw pole.

Maunt the tong cover on the old pole and mount the density gauge and short
cover. (Check that the Q-ring are good.} Fasten the nuts with special tool]

Replace the short cover.

HPA-Operating gaar adjustmenis Ref. fig.13, 15A & 136

For a preliminary adgjustment, check the operating gear separate and without
cprings and dash pot.

Locate the dock point screw (B on top shaft are in minimun posifion (Uniacked).
This is to ensurg that the trip free mechanism operates safely when 1he spring is
charged and thus preventing "dummy stroke”. '

1

Adjustrment of knee joint (blue gauge) adjust gap (3) (from centre af upper pin
in push rod to a line from centra of upper shaft to the lower pin in push rod)
3.5 . 4.5 with the help of dog point screw [A). Lock the screw after adjustment,

Adjustment of lower ghaft - close position. The arm (H} must hit the stop (3],
but not encugh to cause blocking of push rod when forced over Khee position.
Lower trip frae mech. must remain in licked position. 'Securs the fock nut after
adjustment.

Adjustment of iower shaft.

Lawer dash pot. Mount the dash pot (F). Gheck that dash pot plstan has an
ovar travel of 0.5 to 2mm when lower chalt iz in tinal "rip" position. |f neces-
sary adiust with washers. Secure the 1oci nut.

Lipper dash pot and springs. Mount upper dah pcrt. (&) opening spring, closing
spring and retumn spring. Over travel in dash pot should be 0.5 to 2mm i
necassary adjust with washers,

{14}
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B Link {E}. Mount charging devica an the spring mechanism, Adjust link {E} to
allow the trip free device le catch when the closing spring is about o be
charged. Ensure that coupling is loecked in 2nd step of knife catch.

7 Complete D;;arating gear, Mount the ocperating gears on frame with breaker
poles,
7.1 Charge the closing spring.
7.2 Cloge the breaker
7.3 Charge the closing spring again. Check that clearance

1] at upper trip free mechanism and knife caich is 0.8 - 1.0mm, This’
should be checked when spring is fully charged, |.e. before the link (E)
is disconnected (immadiately befare cllck nolse}, '

7.4 |If clearanca is more than 1.0mm then shortan the pull link (E}, and if it '
s |less than 0.3mm. extend the link,

7.5 Secure the tock nuts in link (E)
8 Lower trip free mechanism. Open the breaker and check the clearance {2).

Adjust clearance (2} to 1Tmm by using dog point screw. (B) on upper arm.
Secure the lock nut, when breaker i3 closed,

g Micro swilches, Migro switches 10 be adjusted as per instraction 1N 5452 Q003
- 15

10 Final test. Check breaker with operating circuit connacted, While charging at
minimum operating voltage of motor the charging gear is supposed to rotats
until the coupling s lockad by knifs cateh.

11 After 50 elsctrical operations, knes point setting (3}, coupling clearance (1)
and cap c¢learance {2} should be checked and corrected, if necessary. '

12 Seal various lock nuts of various setting with red point.

Accessories, Spare Parts And Additional Equipmant

We recommend the followlng parts o be held as spare parts for the breaker
unit ;

1 X Motor . I 4451 go02*
1 X Coil ' ' IN 5345 0007

2 X Micro-swilches ' IN 5445 0744 - A
1 ¥ Breaker pole .

(A5)



The above gquantity we estimate to be suitable for a station size of betwean 1-

10 cubiclas,
= “ou must state voltage when ardering.

* vou must state rated veltage ang rated current when ardering.

For details rafer SAFESIXK spare parts list.

Crank
For cranking on cublcle front.
MNormally supplied with subicle.

Faor HEA

Moving trolicy

For removal and inssrtion of cassetta inte cubicla.

Loose Tools -
Refilling devica for 3F, gas for a breaket
without density Jgauge

Refilling device for SF_ gas for a breaker
with dansity gauge

Pack of washer for refilling device

Presaure reflling aquipment with a regulator
tar connacling to SF, gas cyiinder

Handla for protective covers on breaker for
refilling of 5F, gas.

(Mi}

Ordering Mo, 1M 6367 0001 - 1

_ Orgering Mo. IN 2188 Q002 - G

Ordaring Na. M 6188-0001-A

Drg. Mo. [N 5428 0003 - C

Drg. No. IN 5428 0001 - £

IN 2152 2018 - 1070 - 4nm
Drg. No, [N 5428 0001 - K

EN 2188 0002 - G



B - SWITCHGEAR CUBICLE

Cubicla Qn_r.lsm.rcﬁﬂq
The cubiclas ars manufactured cut of bolted 2mm stzel sheet. The doors arg made
of 2.5/2mm steal shoeat,

The switchgsar cubiclas can be erected up against a wall or away from a wall to
give access (o the back if required.

The cubitle is divided into the fallowing compartments |

* Bushar compartment '

* Low voltage compartment

* Compartment for connecting apparatus (Breaker disconnector etc.}

* Cable compartment

Frrtl LT
‘Low voltaoge {diviston hrbwoen
commpartimentt compartinents)

L Cukicle light

Bushar carmpark-
iteenik

Spece far———
Ihatrumankta T w=hirtter
' ] - =" {inovatibe part)

) I :
w _ j L = LY Prapartition watl

Door —————"" | fpolyearbaoatn wallt

Compartment for——_]
et iy e
apparatus

Racking mechanlem —

AF‘HN:] LimR

(ddivlglona bt waenn
pampartinentn)

I:'ruur-..__________-__h_-‘

[

Cablr crinpArt nent

Ajr intaks for
cubicles with ‘I;I'

1200 to 2000 A
raled current ’ C:l:? E-—'-'_
Fig 24
Tha. names af the comparimanis In the ABB Falesix
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3.2

g.3

Al high veltage compeartments (busbar compartments, cable compartmsents and
compartments for breakery have individual channals with reot plates for pressure
relief. :

Temporary earthing

There are some important demands that are needed o have on a good temporary
earth. : '

* |t must be able to be operated with closed doors
* It must wiihstand full short-circuit current

* It must be visible

* it must he interlocked against faulty opsration

In order o accommeodate this, Safesix, can be fitted with & new type of earthing
awltch with making caparcity against full short cireuit current.

Educaifon

L ast but not ieast it is demandad, that you who will work with Safesix gel practice
and educatlon of the equipment operation.

Dimensions
Rated Volage Maasurement in mm

B D H
12kV 890 1370 2344 -
24kV 2476

Fig 25
Mensureaments of 12V | 24V switchgear cublcile
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NOTE | Minimum Clearance of Phase o Phase & Phaza to Earth ia 1odmm

Fig 254
Sectional side view {1VYN352531-CN)
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3.3 Busbar

Busbar are normally detivered un-insulated. They ¢an, on request, be deliverad with
inaulation, The bars are manufactured of Alumninium with an area which is selected
according to the rated current,

33.2 PC Fartition with Shulters

The Circuit Breaker i¢ made for cassete installation. !t can be moved in and out of
the compartment. Between the compartment of the Circuit Breaker and the busbar
campastment, there is a partition wall of polycarbonate which stops unintentional
touching of live parts whan ihe Circuit Breaker is taken out. In this partition wall

there are & shutters which are opened by the connecting bars when the Clreuit
Broakar iz pur into service pasition. '

The partition wail and the shutter give a degree of protaction of IP 3X according to
IEC 2898

PC-perLitivon watl ___ |

uyx Fo the earth
ewitch auxiliary
conlaizts and inter-

Shutter— loeklng magnrets

Earthlag ewiteh

for L emporacy
anrtlirg

Fig 26
Partizlen wall with shuttors
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FARTITIOR WALL WITH SHUTTEH

Type 1
Sr. No. ITEM DESCRIFTION PART MO
1 F.G. PARTITION WALL
Y OO | -3 8 13« 1.1 - JR |-
LOwWar ... e oo ee s ssss i e enen W 3 TEE 0002 - 20
Shuttar Assly. IN 2158 0003 - A
Type 1
ar. No.  ITEM DESCRIFTION PART NO.
1 SMC PARTITHON WALL
UBPRI v icameeem e e e e s nss s+ 1M 2138 0002 - 68
L EIMEIN - vvvvrsv s ens srnssmnrnertie e pes camseaponsmarsssemsmememennemneneee N 2158 0002 - 55

3.3.3 Earthing
FERMANENT EARTHING

The permanent earthing is provided by a through earthing bar in all cubicles. Thers
are terminals for connacting external sarthings 1o this bar. The stations earthing
terminal is connectad only in the and cubicles.

All apparatus are connected to earth through the framewoark, with the exception for
sarthing switchas current transformers, voltage transformers and breaker that hay-
ing earthing skips connactad directly to the main earth bar.

TEMPORARY EARTHING

The earthing switch is operated from the front of the cubicle with the help of a
crank. Far operation of the earthing switch see section 1.5 "Removal of apparatus®.

EARTHING TRUGK
Alternatively, earthing trucks can also be provided.
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3.4

Braaker Cubicle

CATA

Rated Current A 630, 1254, 1600, 2000, 2500, 3150A
Rated Voltage KV 12 24

insulation Level kY 28/75 50125

Rated dynamic |

withstand current peak value kA 100 B25

Shert lime rated curmrent kA 40 26.25

Flg 27
Clrewit breaker cublela

' The cubicle contains a SF, Circuit Bresker. The CB which is described under item

2 is mavaide. The cubicle can be equipped with current transformers, voltage irans-
formers and fiting datails for cables. In the basic series 4 parallel XLPE cables can
be cannected. In the deeper series [with rear extensian) there ig gpaca for six XPLE
cables. There is a blocking davice in the cubicle which prevents and under dimen-
sioned apparatus to bs connectad. '
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3.3

Discannactor Cubicle

The disconnector cubicle is built ike the breaker cubicle. The cazzstte di=rconnactor
has the same contact positions in the circuit as the comesponding breaker, Discon-
nection ig achieved by moving the wuck from service to test positlan. The cubicte
can be fitted with current and voltage transformers.

The disconnector has no opening of closing capacity. Interlocking davices siop
faulty oparation. Tha disconneacting distance is visible through the window in the low

voltage compartment.

Fig 28
Disconnector for cuhbicle
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3.8

3.7

Metering Cubicie
The metenng cukicle can be fitted with voltage fransformers

Primary rated voltage 3.6/7. 2112k
Secondary rated voltage 110/¥3 V and 110/3V
Freguency 80 KMz

Sactionalizing Cubicle

The cubicle has a function 1o divide the switchgear into twa sactlong. The cubicles
is mainly bullt up like the breaker cubicle with & breaker or a disconnecior cassetie.

The cubicle has space for currant and voltage transformers.

Note : Separate dummy cubicle required for sectionalizing 2500/3150 A

]
|

y)

i

— - I
- ey
F—

=7,
-

Fig 28 | Fig 30
Metering cublcle Sectionalialng cubicle
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3.8

Chacking of foundalion

Cherck the foundation w.r.t. the foundstion drawing supplisd. The foundation frames
on which the cubléles are 10 be installed must be properly evelled. The level
diffarences more than 2mm is not permitted. Refer fig 31 for details. Level IS to be
checked using a watar levsl. o
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3.8

3.9.1

3.8.2

3.8.5

Erectian

Mounting of first eubicle on foundation frame

Start installation of cubicle from anyone elde. The cubicle when despatched from
the factory is pallet mounted. It should be unlpaded from the paflet as close as
possible to the foundation frame position s that iess movemant is required aftar tha
cubicle iz on the ground. Once the cubicle wilh pailet is on the ground, the same
is ta be pushed manually on the faundation frame. If use of crowbar is unavoidahble,
the crowbar is to be inserted sither on sides or an rear of the cublele. Do not insert
crowhar in the front sids of the cubjcie. Pleasa ensure that the cubicle, when
mounted on the frame, is vertical. If necessary, use shims to make the cubicie

vertical.

First cubicle on the frame is to be welded afier the cubicle is properdy mountad on
the foundatlan frame.

Mouniing of second, ihird, ....... cubicle on frame

Follow the procedure described under item no. 5. When the second cubicle is
placed on the foundation, it must be pushed as close as possibie to the lirst cuhicle
=0 that two cubicles touch each othar from top to boltom. :

Do not weld other cubicles on frame &l &l cuebicles are erectad and husbar are
coupled.
when all the cubicles are erected, check that the cuhicie fronts are in ling and that

the cubicle goors with the locking devices work correctly. It should be easy to move
afl handles. Check that the circuit breaker moves comactiy.

Coupling of cubicles

Fasteners for coupling are supplied lopse and kept inside cubicle. Cuhicles are
coupled together at points as shawn in 1ig.32 For inserting the spacer in batween
two cubicles. remove the plates provided on the left hand side wall of cubicle as
shown in fig. 32, These plates should be reassembied after the aflection is com-

pleted.
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394 Fixing of 'T' profile
The details are given in fig. 33
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3. Fix coupling balzbut do not tighten fuly
4, Insert 'T" profidesz as shown in dwg
A, Tighlen coupkng Bolts :
. Repeat some procedure for Srd;’*Hh
scubicle etc. :
TOP PLAN
Fig 33
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395 Coupling of Busbar (Ref. fig. 34A & 348)

Start mounting of bushar from one end. Alurminium Busbar are delivered, mounted
on the top of tha cubicle. Copper Busbar are suppliad separately, packed i a box,
All the joint are to ba properly cleaned using a stainless steel wire brush and

conducting grease must be applied on the joints.

Fasteners required for the busbar agsembly, are already mounted in the cubicle at
the busbar-jumper connection point. For VHA1255 cubides, fagtanars are supplied
lpo=e and can be found in a plastic bag in the cable compartment. Remova thase
holts and insert Busbar at the required [ocation as shown in drawing. The Busbar
for all the cubicles should be mounted first and after proper alignment, the fasteners
should be tightened. Normally the Busbar are mounted using M12, high tensile bolts
and thagse bolts are to be lightened with 70-BG Nfm targue.

40kA switchgear cubicle is delivered with extra support insulator {Ref Fig 34A).
Please ensure that the stud is slightly touching the conductor.

Note ; Before tightening the busbar bolts, pleasa check the length of bolt. Longer
bolt may damage the inzulator.
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Fig 24
Inglriction He, IVYNAD2200 - 008

3.9.6 |fthe cubicles have a through earth bar, this should e fitted according to figurs 35.
Check that the bushings betwesn the cubicles are seated comectly. The external
earth-cable is only fitted to the outsr cubicles in a row in the same way a3 above.

Fig 35
Through Enorth Bar
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3.10

Racking in - Racking out of circuit breaker

Befare racking in or racking out, remave the transport packing from the breaker. Do
not mave the breaker without reamoving the packing. Details are indicated on
the label fixed on tha braakers front.

Gircuit breaker has two positions in the cubicle viz test ard service. The braaker
can also be withdrawn on door for purpose of inspaction f testing / maintenance.
Breaker is maved in or out using racking mechanism. The operations are carmried
out as deseribed below ;-

a)

b)

Ta withdraw on door {Retf. fig. 36)

Mova the eslector to "Hemovable” position. Open the dear and puil the braaker
on the doar

To insert breaker in service position from the door.

Ensure that bregker iz in epan condifion. Keep the selector in "Removable”
pasition and push breaker to fest position. Move tha selsctor o "Movement”
pasition, Insert handle and ratate in the direction marked on the racking mecha-
nism front. When the breaker s in the service position, indicator will move and
sarvice indication will appoar. Now the breaker is in sarvice position.

m_mﬂauwﬂ_uuumm Move the selmtﬂr o service

position.

Mote : Bemove the handle while moving the selector.

(R

To withdraw to test position

Open the circuil breaker. Move selector to the "Movement® position. nsert
handle and rotate in direction shown. When breaker cdmeas 10 {ast pasilion,
indicator will move and "Test' indicating will appear. over the seloctor to test

earthing position.

Note : |If cubicle is provided with earthing switch, open the earthing switch before

moving the braaker in or aut

ke
Tosl SELCTTOR e Tuat (3 Sarvice O
Earthireg 1\. _,|'f .
J Erth S
Rerncwohle Mowrmenl
[/ ' A

HIHCA T /

HMNELE

Fig 36
NYHA0Z290-006
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a1

J12

Connecting auxiliary supply 24 poie piug socket fn fest pogition

For connecting 24 pole plug while the breaker is in test positian, it is advisable to
rack the circuit breaker in the service position (as describad in 10} and then with-
draw tha breaker back to test position. Once the 24 pole is connected in service
position, it will remain connectad in Lest position also. 24 poie plug will be discon-
nected only when tha hreaker s withdrawn on door,

imperiant dimensians
important check dimensions are indicated in Fig. 37

S

£ [ —

259
232

B

& 8
o &
. w3
Sl
¥ s 5
E'50E a6.
++

+0.5

14
|
: | 185 tTI'E.
SEET




J.13

3,14

Connection of Power Cable

Both incoming and outgoing cables are connected in the cabie compartmant, Il is
possible to connect up to 6 parallel cables depending on type of cables and the
rated current. The power cebles ¢an be connected when the Circuit Breaker, mov-
ing devlce and doors have been removad. The FC-middle partition can be ieft, as
this 15 transparent. The fiter can sit comfortably in the cable compartment or on the
threshold and da the connections for tha cables,

The raar panel zan ke removed if there is sufficient spacs, To facilitate removal,
use an extended Allen key. :

Fig 38
Agzembly of cable current tranafcrmar

Connection of Awdfiary Wires

The auxiliary wires is terminated in the [ow voltage compartment. if the wires come
through the floor they can be drawn up inside the sida plates which have a channel
approximately 65 X 340mm, see figure 35,

The channsl has epenings at the top and bottam and access via a cover half way

up on the insida of the cubicie. The auxiliary wires are pullsd ta their respechive
cubicles where thay are fed out to a 20mm wide column.

In the low voltage compartment, draw the wires to the terminal blocks whera most
of them will be connacted. Fix the wires firmly with cable wraps in the oval holes
and if scroened leads are used they are fitted in the upper connection bars.
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4.8

4.1

4.2

4.2.1

Fig 39
Drawing of wires fram laor to low voitage SOMpatment

Rotightening

The busbar bolls should be tightened up to the lorques shown below. (Taler-
anca+10%).

MA = 24.5 Nm

M10 = 40 Nm

M12 = 70 - B0 Nm -.
M18 = 150 Nm

After all fiting has been completed, the cubicle should be carefully cfeaned. Insu-
lators, metaring transformers and screens to be wiped down.

COMMISSIONING

All data to be checkad or preccured are to be entered in the cammissiuning repart
and filed for subsequent comparison,

Freparatory Work
Prepare the built In circuit breakers, load breakey switchas or other operating equip-

_ment for service in accordance with the opsrating instructions.

Funetional Test

Functional Tests on the breaker
Functional tests on the breaker to be performed in  accordancs with 2.2.4
(54}



4.2.2

4.3

4.3 7

4.3.2

Functonal Tests On The Cubvcles

Foliowing -switch-on of all conirol circuits in the low-voltage comparment ensura
that the high-voltage section i3 te-energized.

e« Push in disconnector or breaker into the isoiating or testing position of their
relevant cubicles in accordance with the pertinent instructon for eparation and
maintenance of tha breaker.

e Shortly afterwards the spring tension indicalor must indicate readiness for
cloging (Spring charged position)

= Operate the breaker electrically from all control points to "CLOSED” and then
"OFEN". '

- = Check the function of Earthing switches in accordance with the refevant as-

sembly instructions.

== (hack the heating slements and their control and pretection equipmant, The
admissible refative humidity in the switching compartment 70%. If this is ex-
ceeded the switchgear must not ba put into operation before humidity is re-
duced to below 0% by switching on the heating.

« Whan performing voltage tests on the high voltage cable, disconnect any con-
nected voltage transformer or arresters if necassary by separating them from
thae live parts with insulating plates.

Voltaga Test

Fower Cahis

The cable supplier is responsible for voltage testing the power cable and also
determines the height of the lest voltage.

Before testing, the cables must be disconnected frem the cubicle and adequatsly
insulated. ,

The cores of the cable ars to be disconnected from the busbar and to be insulated
according to the height of the test voltage or to be sent away 10 the requirad
distance of the flashover air gap.

During the voltage test the busbar must be connected to earth.

Repetition of the vollage tests on the cubicles

As & rnlle sach cubicle is tested in accordance with contractually established stan-
dards hefore leaving the factory., Before performing a test afier erection at the
dastination the appraval of the supplier must be obtained, and the height and type
of the test voltage stated. Exception when eracted by the manutacturer.
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GALTIONM

Savaral cubicle componants are daskyned far operating voliage but nol for the test voltaga. They
must therefore be disconnacted or short-cirguit before @ vaage test is carrled aut.

4.4 Final Tasks

=«  Switch off the entire installation.

= Remaove all tools, testing and measuring equipment and clean the entire [nstal-
tation

o Connect the installation te the high voltage lines, Ensurin.g that the séfe’q.r
raguliativng are complied with, '

=s Ensure that the cooling air can leave and enter fréely through all ventilation
and vanting openings. -

- On complation of all these checks the switchgear instaliation ¢an be accepted
for service.

5.0 MAINTENANCE

Maintenance covars inspection and overbaul work as lsted in the maintenance
chart in Sect, 5.1

5.1 Mainterance Chart

Summary of inspection and overhaul work

Owethaul afler
: -+ 7 | ewvery 5 yaars o7 ]
Task Inspection every | oo aunny 5000 Orverhand as Procedura
2 years® awitching opeta- required (X) Referanca
lions (O]

Entire swilchgear inat. " - - 2
Guide ratl L& - *
Earthing readl o . 3%
Iraulaling parls - o X .
Haalng - - X qt
Transtammer - - - X G4
Varlous Tubricating ponts - - .- -
Braaker, kny-voltage equipmenl, -
!ruuh © o - . - ge
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3.2

521

a.22

523

5.2.4

5,28

*  On round or normal operation interruption.

2* In service conditions and without any dismounting work

3*  Maintenance accarding to sect. £.2.32

4*  Replace according to sect. 6.2.3 - :

£*  Retfer to the operating instructions, handling and storage instruction peitaining
to that particular pieca of aguipmant.

8* Replace actording 10 sect, 5.2.4

Procedure

Generaf

Maintenance muet only be carried out on the cubicle when the .- and 1.v zections
are de-energized and earthed, '

The br. to be complstely withdraw in accordance with the instruction for operation
and maintenance of the breaker.

For metal (clad) cubicles the contacts are automatically covered by shufters when
the br. iz withdrawn

Guwide rails for br. and eanthing bar

Clean with cleaning agent or angd lubricate lightly with grease.

Heating Elemen

. Remove cover disconnect heating alement lines from the terminal strig and remaove

together with heating element. Mourt new heating slament, Connect up and replace
COVErs.

Replacement ol ransforrmer

Disconneact transtormer from cabie connecting bars and remove from cubicle. Install
new fransformer in cubicle and ¢lean conneclians with cleaning agent or and lightly
grease with grease and connect up to cable connecting bars.

Trouble shooting

a} Breaksr movement hard in cubicle

Breaker moves on rails in cubicle. If the dimension 726 (Refer fig. 37) is not
maintzined, or has been disturbed during transport, movement can bacome
hard. This can be comrected by adding or removing shims below the rail.

b) Selector does not move

Check the position af sircuit breaker and egarthing switch. Both the devices
should be in the off position. '

c) 24 Pin'-pdug-sncket not aligned

(57



d)

Breakar : Check the free movement of sackel assembly. Also check the cantre
distance belween the guide pins. This distance must be 144 + 0.5mm.
Cubicle : In the cubicle, the grip action can be checked with the help of guide
pin of 24 pin plug assembly and the rubbar grip of 24 pin socket in r:uhmla can
be set right by loasening of M6 fixing balt provided,

Test-gervice position ewitch not operating.

Check the demension of switch assembly from rolling plane as shown in Fig 37,
If required, this can be corrected by adjusting set screw on smitch assembtly.
If switch shll does not work, the height of actuater an the breaker s 1o be
adjusted.

IMPORTANT NOTES .

5.3

1)
2}
3

Cio not step on the explozion vents
Da not step on the circuit breaker compartment door.

Cover the complete switchboard with polythelene sheet when the mnstru::tmn
WOrK is in prograss.

List of recommended fubrcamnts and cfeaning aids

Lubricant Appiication Notas
Grease Graasling sconlact fransition (Vasefine} pure petroleum
points and sliding surfaces jelly
Cleaning agent Cleaning =ingle pans Fatral, Trichtoroethylene,
Carbhontatra-chloride
Steel .wc:ncnl Claaning of silver-coated fine clean stesl wogl to he
contact surface lightly rubbed.
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