|Energy

S G 2 5_8 C E L L On time with Confidence

AlS MV
COMPACT 24 kV, 25 kA, 1250 A
SWITCHGEAR

TECHNICAL MANUAL

ISO 9001:2015
ISO 14001:2015
ISO 45001:2018




All Rights Reserved
Copyr i GmhBnerdy

This document is copyrighted and is intended for users and distributors of TE Energy products. It contains
information that is the intellectual property of TE Energy and this document, or any part thereof, should not
be copied or reproduced in any form without prior written permission of TE Energy.

2 is a trademark of TE Energy and should not be reproduced or used in
n e rgy any way without written authorization.

TE Energy applies a policy of ongoing development and reserves the right to change products without prior
notice. TE Energy does not accept any responsibility for loss or damage incurred as a result of acting or
refraining from acting based on information in this Technical Manual.

All low voltage devices meet the requirements of the EMC Directive 2014/30/EC, the Low
Voltage Directive 2014/35/EU



Table of Contents

L GBNETAL. ...ttt e e e e 5
1.2, ABDIEVIALIONS. ...ttt ettt a et e e e e 5
A o (ETCT o1 v 11 (o] o AT PP PP PPPRRP PP 6
1.3. REfErenCe SANUAITS ......ccouiiiiiiiiii ettt e e e e s 7
1.4. NOIrmal SErVIiCe CONAITIONS. ... ...eviiiiiiieiiiii ettt e e e s e e e e 7
1.5. Rt CharaCTEIISTICS. ... iuveiiiiiiiie ettt s st e e s e e s e e e 8

S Y= 1 1= 02T ] (o] 4 F=1 (o o P SSRRPPPPPRPIN 9
2.1. General reCOMMENUALIONS ........uiiiiiiiie ittt s bbb e e s e e e s e e e s anb e e e e s anneeeenae 9
2.2. HAzZard STATEIMENES. ........eiiiiiiiiie ittt et e e e e b e et ab e e e s e e e e st e e e s nnne s 9
A T ad = 6o 0 1= I Y= 1= Y 9

2.3.1.Internal Arc CIassSifiCation (IAC)..........uuiiiieiiiiiiee e eee e 9
2.3.2.Interlocks and 10CKING AEVICES........cuiiiiiiiiiiieee et 11

T 1 T | PP 12
N I =T 01T = TP PPPP R PPUPPPPPPPPN 12
3.2. BUSDAr COMPAITMENT........eieeeie e e e e e e e e e s r e e e e e e aaa 13
3.3. Cable COMPAIMTIMEIL. ... ..uiiiiiieeiiit et e e e e e e e e et r e e e e e e e snbr e e e e e e s s nnrnees 14
3.4, Cable teStING FACHILY. ... ..uueeiiieiiiie e e e e e e e 15
3.5. Circuit breaker COMPAMMENT.........oooiiiiiiii e e e e s 16
3.6. LOW VOItagE COMPAITMENL.....cciiiiiiiiiie ettt e e e e et e e e e e e s nbn e e e e e e e annnees 16
N = (o 01 41 o TP PP PT PP PPRPP PO 17

3.7.1.Rear and front attaChMENTS............uviiiiiiiie e 17
3.7.2.TOP VT @ACHIMENL. ...ttt e e e e e e e e e e e e e e st r e e e e e e e aaa 18
3.7.3.Side cable attaChmEeNt. ............uiiiie e 19
3.7.4.Bottom attachment (Dase fraME)..........cuuviiiiii e 20

T Lo V1] o]0 01T o PP PPPPPPPPPPPPPRRTON 21

4.1, CIFCUIL DIrEAKEL. ... .. et e e e e e e e s s bt e r e e e e e eeas 21
O I T o (=257 o = [0 ] (PP TP PP PPPPTR PPN 21
4.1.1.RaNge Of CIFCUIL DrEAKELS. ... .. i 23
4.1.2.Range of CONLrol MOGUIBS .......oooiii e e e e e e e e e e e e e e aeaaeaee s 24
4.1.3.Handheld CloSING GBVICE........cooo it e e e e e e e e e e e e e e e e e e e e e e eens 24

4.2. Chang@OVer SWILCN (COS). .. .. it iiie ettt ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s e ennneenneeeeeneeeneeeees 25

4.3. CUIMENt trANSTOMMIEES ...cci ittt e e e e e e e e e e e e e annrnr e e e e e e aaa 26

Y Lo ]| = Yo Lt =V 1] (0] 1T £ RSP 26

4.5. Zer0 SeqUENCE traNSIOIMEE. .. ..ottt et et e e e et e e e e e e e e e e e e e e e e e e eaa e e e e e e e aannnes 26

3



e O AW =Y 1 A=Y= 1T 26

Y o 11 =T =] = ] L0 = PSSP 27
e BTN o L= T 151 (= T RSP SRSP 27
Y 11 = Vo TN o [T0F= o PP USSP 27
ST =] [=Tox o] o PP PP PP PP RPN 28
5.1. Available CONfIQUIAtIONS..........ooiiiiiie e e e e e e e e e e e aaaaaaaeeas 28
5.2. Ordering detallS...........coooiiiiiiii e e e e e e e e e e e e e e e e e e e e ——— 29
5.3. Ordering COUE EXAMIPIE. ... .uuiieiieiiiiii et aaaaaaaaaaaaaans 34
6. INSTAITALION. ... e e e et e et e e e e e e et e e e e e e e 35
6.1. Transportation and hanNdling.............ooooiii e e e e e e e e e e e e e e e 35
T2 ] (0] =T [P 36
6.3. Unpacking and iNStallation..............oooiiiiii e e e e e e e e e e e e e e e e e e e e e e e s 36
6.3. 1. FOUNALION SUMACE........uiiiiiiiiii ettt e e e e e b e annes 36

B.3. 2. UNPACKING. ....eiiiiiiiiiiiiiii e e e e e e e e e e e e e e e e e e e e e e e e a e aaaa 36

6.3, 3. INSTAIALION. ... 36
6.3.4.CONNECHING PANELS......uuuiiiiiiiiiiiii e eereeereeeees 37
6.3.5.C0NNECtING CADIES..... ... AL

LG T80 I == 1 1] o PSPPSR 42

O o= -\ 1o P 43
R 1=t =T | PP PP RPRPUPPP 43
7.2, COS OPBIALION. ...ttt ettt e ettt e e e e et bttt e e e e s bbb et e e e e e e e snb e e e e e e e e nanbbereeeeeeaanne 44
7.3. CirCUit Dreaker OPEIATIONL. ... . .uiiii ittt e s e e e e e e e e e e et e e e e e e e annnes 46
7.3.1.ISM25_LD OPEIALIAN. .....uetieieeeeeeeiite ettt e e e e e e e e e e e e e e e e et e e e e e e e s e annnnneeaee s 46
7.3.2.1SM25_SNEll OPEIALIONL. ....eeiiieiiiiiiiiie et e et e e e s e r e e e e aaaa 46
7.3.1L.EMEIQENCY OPEIALION. ...cetietiiiiiteiieeee ettt et e e e e sttt e e e e s e e e e e e e et e et e e e e e asnnnn e e e e e e e e annnees 48

A 02 1] [ (=211 oo TSP PTPPPPRPPSPO 49
Y =TT (=] 0= L o =TT PP PP 50
S I =T o1 - PO PRPPSPPUPPPPPRPN 50
8.2. COS MAINTENAINCE. ...ttt ettt e e e e et e e e e e et e e e e e e e s bbb e et e e e e e e e nbbbn e e e e e e e anneees 50
8.3. COS IOCKING MAGNEL ......eiiiiieiiiiiie ettt e e e e e e e e e e e s bbb e e e e e e e s bbb e e e e e e e nnneenes b4
9. TroUBIESNOOTING. .....cei e e e e e e 55
L0, DISPOSAL ..t 56
Appendix 1. General arrangement AraWinNgS ........coooiieiiiiiiii e e e e en e beeeaee 57
APPENIX 2. TYPE LEST FEPONTS ....ittiiiiiiitititittter e e e e e e e et e e e e e e e e e e e e e e e e ettt ettt e ettt eeeeeeeeeeeeeeeeeamsssnnnnnennnes 66
AMENAMENT LIS e e e e e e e e e e e e e e e e e e e e e e e 67



1. General
1.1. Abbreviations

AC Alternating Current LFVT Line Feeder with Voltage Transformer
CB Circuit Breaker LI Line Input

CcC Cable Compartment LV Low Voltage

CM Control Module M Metering (panel)

Cco CloseOpen (operation) PB Power Block

COS ChangeOver Switch PCD PoleCenter Distance

CT Current Transformer PD Partial Discharge

CTF Cable Testing Facility PV Metal partitions(class)

DC Direct Current R&D Research and Development
DIN  German Institute for Standardization RTU Remote Terminal Unit

EM Electromagnetic SA Surge Arrester

EMC Electromagnetic Compatibility SF6  Sulfur Hexafluoride

EU European Union SD Switch (line) Disconnector
GB Great Britain SG Switchgear

GOST State Standard of the Russian Federation SP Switchgear Panel

HCD Handheld Closing Device ST Service Transformer panel
IAC Internal Arc Classification TLF  Time Limit Fuse

IEC International Electrotechnical Commission VDS Voltage Detecting System
IED Intelligent Electronic Device VI Voltage Indicator

IP Ingress Protection VPIS Voltage Presence Indicating System
ISM  Indoor Switching Module VS Voltage Sensor

LD Low Duty VT Voltage Transformer

LED LightEmitting Diode
LF Line Feeder



1.2.Presentation
Thank you for choosing thiBE Energproduct. The SCELL series switchgear is designed for primary and

secondary distribution networks intended for indoand outdoorinstallation.SCELL panel is designed using
combined insulation: solid and as interrupting mediumlt is the most compact panel in the class of hon
extensible and extensibleF6free switchgeaup to 24 kV.

Main features:

(/79[ LIFySt A& | dzyAGSNEBEIf o0dzAf RAYy 3
network of any configuration and functionality thanks to its instant digital
network readiness, powerful electrical parameters, functional versatility and
compact size.

w SCELL intelligence is provided by a powerful Intelligent
Electronic Device (IED) with digital current and voltage inputs,
rich protection, automation and comnmication features.

w {/9[[ KSINI NBLNBaSyida I adly
- ChangeOver Switch COS with detachable earthing blades;

- Fast vacuum circuit breaker ISM with magnetic actuator.
Simple, durable and safe with extremely long electrical and
mechanical life.

20K 2F agAGO0OKAYy3I RS@PAOSa NB O
RSOAOSe a LISNI L9/ cmmnnd

w {/9[[ &aSyaay3a AyOfdzRSa RAIAG
temperature and PD sensors.




1.3.Reference standards
SCELL series switchgear meet all the requirements for prefabricated metal enclosed switchgear for indoor
and outdoor installation in accordance with the latest revision of IEC 62Q@1A complete list of applicable
standards is given in Taldlel.

Table 1.1Applicable standards
IEC 62271 HV switchgear and controlgear: common specifications
IEC 6227100 @ Alternating current circuit breakers
IEC 6227102 Alternating current disconnectors and earthing switches
IEC 6227200 = AC metal enclosed switchgear and control gear above 1 kV and up to and including
IEC 6227-B04 | Classification of indoor enclosed switchgear and controlgear for rated voltages ak
kV up to and including 52 kV related to the use in special service conditions with re
to condensation and pollution
IEC 60529 Degrees of protection provided by enclosures (IP Code)

IEC 618649 Instrument transformers Part 1: General requirements

IEC 61862 Instrument transformers Part 2: Current transformers

IEC 618693 Instrument transformers Part 3: Inductive voltage transformers
IEC 60255 Measuring relays and protection equipment

IEC 61245 Voltage detecting systems (VDS)

IEC 6227206 @ VPIS systems for rated voltages between 1kV and 52kV

IEC 61140 Protection against electric shoekommon aspects for installation and equipment
EN 50181 Plugin type bushings above 1 kV up to 52 kV

2014/35/EU | EU LV directive

2014/30/EU | EU EMC directive

ISO 9001 Quality management

ISO 14001 Environmental management

1.4.Normal service conditions
The rated characteristics of the switchgear are guaranteed undeanti@ent conditions given in Table 1.2.

Table 1.2Service conditions

Parameter Value

aAyAYdzy ' YOASY(d UGSYLISNI GdzZNBZ c/ 25!
al EAYdzY FYOASY(d GSYLISNI (dzNB3 c/ +50?
Maximum altitude above sea level, m 100G
Maximum relative humidity 95%

Ambient atmosphere in accordance with IEC 6022t "Wda": nonexplosive, uncontaminated antbn-corrosive.
Atmosphere tye Il according to GOST 15169
Degree of severity of service conditions under condensation and pollution as per IEC3822Tiegree 0: COPI.

alue is limited by instrument transformeasd electronic protection devices.
e JEC6227Hnn fAYAGA GKS dzLIISNI £ S@SE 2F F YOA S
For installations in altitudes above 1000 m, the external insulation is calculate
m multiplication of rated insulation with Ka in accordance with IEC 62271




1.5.Rated characteristics
The main rated characteristics of the switchgear are given in Table 1.3.

Table 1.3Rated characteristics

Type of panel

S

A

“Depth with ISM25_Shell
SHeightwith lifting lugs

2A-FLR drmotorized COS option
SFront attachment for extra cables

ApplicableCB ISMS_LD | ISMZS_Shell| ISM25_LD| ISM25_Shel
Rated voltage, kV 17,5 24
Rated frequency, Hz 50/60 50/60
Rated power frequency withstand voltag 38 50

Across COS and I8bpen contacts, 45 60
Rated lightning impulse withstand voltag 95 125

Across COS and ISbpen contacts, 110 145
Rated peak withstand current, kA 52 65 52 65
Rated shortime withstand current, kA (3s 20 25 20 25
Rated current, A 800 1250 800 1250
IAC classification A-FL; AFLRwith rear attachmeny
Isc, kA/1s 20 25 | 20 | 25
Loss of service continuity LSC2B
Partition type PM
Partial discharge level at 1.1 x Urated, pC <20
Degree of protection indoor IP4X (IP41)
Auxiliary voltage, V 24/48/110/220DC; 230AC
Circuit breaker class M2 (30.000CO0O), S2, E2, C2
Autoreclosing cycle 0-0,3sCG10sCO
COS class as Disconnector M1
COS class as Earthing switch M1, E2

Standard LV compartment 500x600(75€¢)x154C
Dimensions (WxDxH), mm Extended LV compartmeni 500x600(756)x1695
High LV compartment: 500x600(750)x2095
Rear’ attachmentdepth, mm 325
Front® attachmentdepth, mm 300
ha LSNIL9/ cwvmmnna Fy araztldiazy RSOAOSE




2. Safety information

2.1. Generafecommendations
The instructions in this manual are not intended as a substitute for competency in the use of the equipment
described. Installation, use and repair should only be carried out by trained and experienced personnel, who
are familiar with the equipment and witelectrical safety requirements.

Pay attention to the following recommendations:

- Make sure that during installation, commissioning and operation, the respective legal regulations
(GB/IEAQEEESGOST) and appropriate national safety regulations are adhered to.

- Only install and operate the switchgear in an environment suitable for the installation and
operation of electrical equipment.

- Make sure that thgparameters specified by the manufacturare not exceeded under the
switchgear operation.

- Make sure that this manual is available to all persons concerned with installation, commissioning
and operation.

- Pay special attention to the hazard statements described in se2tidbn

2.2.Hazard statements
This manual may contain three types of hazard statements:

DANGERIndicates a potentially hazardous situation that, if not avoided, could result in d
or serious injury

DANGER

WARNINGIndicates a potentially hazardous situation that, if not avoided, could result in
personal injury or equipment damage

WARNING

NOTEIindicates important items of information throughout the manual

2.3.Personnel safety
2.3.1.Internal Arc Classification (IAC)

The personnel safety factor was a primary goal wiSSPELkwitchgear was designed. Thus, tBE€ELL
switchgear has been designed and tested to withstand an internal arc due to acétooiit current of the
same levels as the panel rated breaking currents. These tests ensure that the metal constructidB@Ethe
switchgear is able to protect personnel operating near the switchgear subjected to an internal arc fault. The
internal arc is treated to be the most unlikely event from all type of faults, howewvemall percentage of
occurrence still exists due to many factors including improper connection of incoming cables and tightening
contact connections, intrusion of animaldgterioration of insulation over time, severe atmospheric
conditions and human factors. The proven characteristics ofSG&Lkwitchgear drastically reduce the
incidence of these causes in generation of faults, but not all can be fully eliminated. An internal arc event
produces a large amount of energy which instantly transforms ptenomena such as rapid increase of
internal pressure and temperature, visual and sound effects, which consequently result in high mechanical
stresses on the switchgear structure, and/or in melting and evaporation of the materials. Such significant
stres®s, unless properly controlled, may cause a serious threat to the service personnel due to harmful
effects (shockwvave, flying parts, doors opening, emission of hot gases, open flame).
The IEC 6227200 Standard describes the test methods requirelde BCELL switchgear conformsatb
criteria stated in Annex A of the standard:



The doors of the switchgear must remain closed and no opening of the cover panels must occur
No part of the switchgear, which may be hazardous for personnel, may be ejected

Arcing does not cause holes in the accessible sides up to a height of 2 m

Vertically and horizontally arranged fabric indicators placed outside the switchgear may not get bu

All the switchgear earthing connections must remain effective

The SCELL switchgear is IAC cledsiFL(R) 2kA, 1s. For the installation of the SCELL switchgear the
following factors are obligatory to be considered:

Lewel of the fault current (20.. 2kA)

Duration of the fault current (0.1...1s)

Hot gases evacuation routes

Dimensions of the switchboard room, with special attention to the height

I't kAs

Cable fira

Total breaking time = 5_{. )

with a r|: |:-r:¢= chon

L w,

0 200 400 ms

Fig.2.1.|nternal arc development
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2.3.2.Interlocksand lockinglevices
The SCELL switchgear is fitted with all interlocks needed to guarantee the highest level of safety for operators.

The following conditions and operations are prevenfegechanically)

Circuit breaker operation when the changeer switch is in intermediate position
Changeover switch operation when the circuit breaker is in closed position

Closing of the circuit breaker when the charmesr switch is in earthed position

Opening of the cable compartment cover unless the chamggr switch is in earthed position
Opening of the cable testing cover unless the chamggr switch is in earthed position

The full list of interlocking conditions is given in Table 2.1.
All doors of the SCEkwitchgearequipped with the keyocks and padlock facilities.

Table 2.1nterlocking conditions

CC dor Cable Test Busbar Earth
ce cos Interlock knife CTF door Switch External
. e}
Operations s o E g § % E § g c 3 E c 3
<3 gl gs| 8|l e|ls|= 5 s 8 5| 2 8
o Ol &l o | 2 g SIS o) © o 8]0 o
CB closing X X* | X* X* i( X+ X*| X
. X
CB opening X X* | X* X* * X*  X* X
CB Emergency trip X any any any any any
COS closing X* X X* i( X* X
. X
COS opening X* X X X* | X* X+ X
CC Door
Installing X* i( X X X* any
X
Removal X* . X X X* any
CTF door
open X* i( X* X* X X any
X
close X*(any) . any X X any
Cable Test knife
Opening X* i( X* X* X X any
Earhting X*(any) i( X* X* X X any
Bus Earth Switch (el.magnet)
an a
Closing X X n any X
y
y
an A
Opening X X n any X
y
y
X- Conditions to be Satisfied
* - Shall be a Mechanical Interlock

! For motorized COS an electromechanical interlock shall be provided to block unauth
operations due to auxiliary supply loss or external signal absence.
2 All mechanical and electromechanical interlocks have defeat option

11



3. Design

3.1.General
The SCELL switchgear panel is assembled with standafibpieated, hotdip zinc galvanized sheet steel

units forming a rigidfree-standingstructure. Theswitchgear consistsf five compartmentsdescribed in
sections 3.23.5which are separated from each other by meansraftal partitions. The design category of
SCELL series switchgear is definedS(328°1 The oveall design is presented in Fig.3.1 and F&.3

Low voltage compartment
Mimic diagram
Nameplate

Inspection window

CBitrip button
COSperation

Cabile test facility
Cableaccess door
Earthing bar

© 00 ~NOoO U WN P

Fig.3.1.SCELL panel (front view)




Main busbars
Circuit breaker

COoSs e
Arc duct

Cables

Extra cablesvith front attachment

D OB WDN PP

Fig.3.2.SCELL panel (inside view)

3.2.Busbar compartment
The busbar compartmerfsee Fig.3.3)ouses the main busbar system connected to the fixed upper isolating

contacts of the circuit breaker by means of branch connections. The main busbars are made of electrolytic
copper and covered with heat shrinkable insulation sleev&se busbar compartment of each panel is
segregated from the busbar compartments of theighbouringpanelswith bushing insulators. The bushing
insulators were tested with electrodynamic forces load withstand during the flow of fault curfdm.
maximum rating of busbar system 1250A. The busbars are covered with heat shrinkable sleeves.

Table 3.1Main busbars

Rectangular flat 1x10x40
Round 34

13



Fig.3.3.Busbarcompartment

3.3.Cable compartment
The cable compartmer(see Fig.3.4is located at the front of the panel with horizontally mount&gpe C
bushings(according toCENELEC EN 50180 and IEC 60137 requirgrfmmgésase of cable connection. The
cable compartment houses the branch connections, earthing busbar, power cables, auegeers,
instrument transformers or sensord.he cable compartment design allows up 4ocables per phase
connections with an additional front attachment.

Without front attachment With front attachment
Fig.3.4.Cable compartment

14



3.4.Cable tesnhgfacility

For convenience and ease of cable testingpecial cable testing facility (see Fig.3%)rovided at the frontal
part of the panel. The compartment door can only be opened in cage@OSs opened anearthed. After
door opening an eath jumper should be removednd thevoltage application pinshall beaccessibldor

testing cables.

Door closed Door open

Earthing knife removed
Fig.3.5.Cable testing facility

Test values for cable testing are given in T&dke
Table 3.2Test values for cable testing

Phaseto-phase value for 5 min _ )
As per cable or tesequipment| As per cable or testquipment

between conductor and metalli . )
manufacturemrecommendations | manufacturemrecommendations
screen/sheath

e WSTSNJ 2 atond /Fo6ftS GSadAay3aé F2NJ 4KS R

A

15



3.5. Circuit breaker compartment
The circuit breaker compartment houstree COSand fixedcircuit breakedSM(see Fig.3.7)lhe position of

the circuit breakercan be seen from the front of the panel throutite inspection window.

ISM25_LD ISM25_Shell

3.6.Low voltage compartment
The lowvoltage compartmen{see Fig.3.8% designed to mount all secondary circuit connections within the

single panel as well as interconnections between adjacent panels and transit connections. Special holes are
provided for transit cables. The spacious compartment allows the installatiomufi-functional
microprocessor protection relay, energy meters, lighting, heating and many other devices. The sensors,
indicators, microprocessor protection relay management blocks, mimic diagram, and control buttons are
placed on the front panelThreeversiors of the low voltage compartment aravaiable: standard (height

250 mm), extended (height 80 mm) and high (850 mmWw S ¥SNJ (2 &! LIWSYRAE Mo 5
dimensional drawings.

Relay

Local/Remote switch
CBitrip button
CBclose button
Voltage indication
Lock

o ok WN P

Fig.3.6.Extendeddw voltage compartmen{450 mm)

16



3.7.Attachments

3.7.1.Rear and front attachments
Rear arauct attachment is designed to provideFAR classification with gases exhaust directed vertically.
Front cable attachment is designed to accommodate extra 2 cables.
The depth ofearattachment is 25mm.
The depth ofront attachment is 80mm.

e Rear attachmentis also used taaccommodate the motor for COS (option available uf

m request)

1 Rearattachment
2 Front attachment

Fig.3.7.Front and rear attachments

17



3.7.2.Top VT attachment
VT top attachments are available up to 17.5 kV rated voltag allows installation of three fixed voltage
transformers (noAfused option) for protection and metering purposes.

The top attachments 600mm high and it is delivered fully assembled and connected to the main busbars.

Fixed VT

Cable bushings
Isolating barriers
Main busbars

A W NP

Fig.3.8.Top VT attachment

18



3.7.3.Side cable attachment
Side cable attachments are available up to 17.5 kV rated vadtag@&00A rated currerdand allow connection

of power cables up to 300mtwith standard luggone per phase)

The side attachmeris 250mm wide and it is delivered fully assembled and connected to an adjacent panel

(left or rightoption).

W uu\l“\\“’vﬂ

Cable compartment door
Cable clamps

Isolating barriers
Cablebushings

Main busbars

=
-
=
-
g
=
=
-
=3
-
=3
-
w»

ga b~ WODN PP

Fig.3.9.Side attachment

19



3.7.4.Bottom attachment (base frame)
Whenthe SCELL panelptaced directly on a floor, the height from the floor to the centre of the cable
bushings i€00mm. If there is no cableellar, this height might not beufficientfor proper installation of

cablesor azerosequencetransformer. In this case it ipossible toinstall the switchgear on an additional
base frame.

The base frame is@ mm and it is delivered as kit for installation on site.

Fig.3.10Base frame

20



4. Equipment

4.1.Circuit breaker
4.1.1.Presentation
The circuit breaker version is based on a fixed typéTindoor switching moduléSMand control module
CM

These modules, developed with the latest switching and edetrcontrol technology arased as the core
components of medium voltage switchgear. Therethree basic module types:

- Circuit breaker¢LD orShell types) are used to close and open primary circuits

- Qontrol modules (CM) are used to provide control (close and trip operations) of LD or Shell modules

Circuit breakersire three pole units. Each pole incorporates a vacuum interrupter and stoglenagnetic
actuator encapsulated in solid insulation.

Control modules are microprocessbased electronic units, containing buiilt close and trip capacitors. The
close and trip capacitors can be discharged onto the actuator coil to provide appropriate operations. The
ability to choose switching and contratodules separately allows any type of switchgear to be easily
configured with regard to its primary and auxiliary circuits.

The Land Shell circuit breakers and the CM control modules are the result of years of R&D by scientists and
engineers. Their use in the SCELL switchgear allow users to benefitdiraqua combination of features:

21



9

10

Gompact vacuum interrupters with an extraordinarily lo
mechanical and electrical lifespan. A specially designed
magnetic field distribution provides an even current density o
the contact surface, substantially improving the vacu
interrupting paformance.

Vacuum interrupter contacts have unique design, based on
mixture of copper and chromium metals and various dopants
ensure long electrical life of contacts, low contacts resista
and chopping current. ——
The patented, supecompact actuator design allows the circl
breaker to be installed directly underneath each pole. The de
is optimal in terms of reliability, dimensions, weight and east
installation.

A spring charged by the magnetic actuator during the closin
the circuit breaker ensures main contacts pressure
maintained. The spring is integrated in the actuator and does
require any maintenance during the circuit breaker's lifetime
Circuit breaker terminals are designed to reduce coni
resistance and mitigate the risk of contacts overheating.
The use of robot welded steel discs as opposed to folded bel
eliminates the main failure point of conventional circuit breal
designs and allows interrupter to do more than 150,000
cycles and contain high vacuum ¢1Pa) for the entire lifetime.
Patented actuators designed and fabricated within our own facilities to drive the interrupter contacts. All swi
elements of a pole are assembled along a single axis meaning all mechanical movements are direct and |

o
°
e
°
°
-
°
°
o
o;
°
°
°

8 Selfsupervision system continuously monitors control, switch
modules, functional wiring anduxiliary power supply quality
CM16 allows the user to forget about scheduled trip and cl
wiring inspections as in the event of malfunction correspondit
notification will be sent to the operator using one of the inbt
output relays and indicatedybinbuilt in CM LEDs.

Low power consumption. Vacuum circuit breakers equipped with the CiddBat module need less than ¥2

in charging modeg just 10% of what the best alternatives available on the market need! Such low

consumption finally solves the problem of auxiliary power sugptyuch less powerful source and UPS can r

provide substation auxiliary equipment with neiged power.

Ease of use and robustness. CM16 type control modules are connected with the circuit breaker they con

supervise be means of simple wires. It allows the CM installation to be located at any position convenient

OEM, system integrator or Eager location. Very compact dimensions and low weight further simplify

process. CM16 has a robust design, enclosed ial@miniumhousing it provides high EMC level confirmed

KEMA test laboratories.
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4.1.1.Rangeof circuit breakers

The range of cingt breakers is shown in Figl4.

ISM25_LD

Fig.4.1.VCB range

Circuit breaker rated characteristiase presented imable 4.1.

ISM25_Shell

Table 4.1Circuit breakerated characteristics

Parameter Value

Circuit breaker type ISM25 LD ISM25_Shell
Rated voltage, kV 24 24
Rated Frequency, Hz 50/60

Rated power frequency withstand voltage, kV 50 50
Rated lightning impulse withstand voltage, kV 125 125
Rated peak withstand current, kA 415 64
Rated shortime withstand current, kA (4s) 20 25
Rated current, A 800 1250
Closing time, msnot more than 35 30
Opening time, ms, not more than 15 8
Breaking time, ms, not more than 25 11
Circuit breaker class M2 (30.000CO), S2, E2, C2
Autoreclosing cycle 0-0,3sC010sCO
Dimensions (WxDxH), mm 560x265x510 565x247x560
Weight. kg 36 56

Refer to the ISM manual for more details on the VCB electrical operation, operating seque

S
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4.1.2.Range of entrol modules
Gontrol module rated characteristics and rangee presented in Table 4.2.

Table 4.2Control module rated characteristics

Parameter Value \

Control moduletype CM_16_1(60) CM_16_1(220)
R I I Vv 24/48/60 DC 110/220 DC,
ate supply voltage, 100/127/220 AC

Operating power supply voltage range, V 19to 72 DC 85 to 265 AC/DC
Power consumption, VA, no more than

Standy 55

Charging the close/trip capacitors 5
Mechanical vibration withstand capability [ ftlFaa n:'n
Dimensions (WxDxH), mm 190x165x45
Weight. kg 1

4.1.3.Handheld closing device
Thehandheld closing deviogiCD is used to charge the CM capacitors to perform the first close in case of

auxiliary power supply outageee Fig.2). It is kept in thdow voltagecompartment and used when needed.

This deviceprovides additional safety to an operator, compared to manual closing mechanisms of
conventional circuit breakers. The operator can step aside from the switchgear panel at a safe distance before
closingthe ISM The HCDange is given in Table 4.3.

Table 4.3HCDrange
Hop | SGLICDS0 | SGKLHCR0 |
Control module type CM_16_1(60) CM_16 1(220)
Rated voltage, VDC 35 110
Auxiliary power source AAssize 1.5V LR6 battery (10 pcs)

Fig.4.2.HCD
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4.2.ChangeOver Switch (COS)

TheCOSrovidesdisconnector and earthing switch functions for the SCELL switchgear:
- Closing of the main circuit
- Opening othe main circuit inaldingvisual gap
- Reliable earthing

Three positions are availableersice (closed), earthed and isolated.
Isolatedpositionis achievedy manual removal of the earthing knifer the purpose of cable testingefer

to section 34).

The range o€OSwitches is given in Table 4.4.

Table 4.4COSange
630 1 0 630AIB00Awith capacitive voltage sensors and without EM interlock
630_1 1 630AIB00Awith capacitive voltage sensors and with EM interlock
630_1 M 630AIB00Awith capacitive voltage sensors and with motor 110 or 220 VD(
1250 1 1 1250A with capacitive voltage sensors and with EM interlock
1250 1 M 1250A with capacitive voltage sensors and with motor 110 or 220 VDC

Main technical data and control module technical parameters are presented in Table 4.5.
Table 4.5COSated characteristics

Paraneters Value

COS aBisconnector IEC6227102

Rated wltage, kV 24
Rated power frequency withstand voltage, kV 50

Rated lightning impulse withstand voltage, kV 125
Rated arrent, A 800/1250
Rated peak withstand current, kA 64
Rated shortime withstand current, kA3s) 25
Mechanical endurancdass M1 (2000 CO)
COS as Earthing switch IEC62ATP

Rated wltage, kV 24
Rated peak withstandurrent, kA 64
Rated shortime withstand current, kA3s) 25
Mechanical endurancdass M1 (2000 CO)
Electrical endurancdass E2
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4.3.Current transformers
Thering corecurrent transformersre used to provide current information from the line to protection relays,

control systems and power metering devices. All active parts are solidly insulated with castTiesin.
insulation level is 0,72/3kV. Q@rrent transformers comply with IEC 60044GOST 19839 and DIN 42600.
The table below lists the manufacturers of measuring devices compatible with SCELL switchgear.

Table 4.6Manufacturers of measuring devices compatible with SCELL

Type Ring Plugin ' Support’ Ring Plugin
core type A | typel core type C
ABB n n
ALCE Elektrik

n n
Arteche (Esitas Elektrik) n n

Beontop n

D.K. Moriarty n

Epoxy House (Kaizen Switchgear Products) n n

Fanox Electronic n

Intra n

ITR Energetyka n n
Kuvag n

Narayan Powertech n n

RITZ Instrument Transformers n n

S.T.E. Strumenti Trasformatori Elettrici n

Zelisko (KnorBremse) n n n
Note:

CTc Current transformeryVT¢ Voltage transformer
C&; Current sensorsyS¢ Voltage transformer
1Only for installation in the CM panel or top VT attachment

4.4.Voltage transformers
Voltage transformersare used to provide voltage information from the line to protection relays, control

systems and power metering devices. All active parts of transformer are solidly insulated with cast resin. This
material performs both the electrical insulating and the maugical functions.

Two types of voltage transformers cha used: plugn (Interface ype A¢ 250A and support type.

The support typevoltage transformers can be equipped with protection fuses with a striker system. This
system can also send a signal of a blown fuse to SCAIAgetransformers comply with IEC 60024GOST

1983 89 and DIN 42600.

4.5.Zero sequence transformer
Zero sequence current transformers are used for measuring phase currents or detect earth fault currents.

They are solidly insulated with cast resin. Transformers can be mounted inside a panel or fitted to the bottom
of switchgear in a cable cellar.

4.1.Current sensors
Current sensorare based on the Rogowski coil principle. A Rogowski coil is a toroidal coil without an iron

core placed around the primary conductor. Current sensors are used to provide current information from the
line to protection relays, control systems and power Braig devicesQurrent sensorscomply withlIEC
600448.
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4.2.Voltage sensors
Voltage sensorare based on the capacitive divider principle. Voltage sensors are used to prvoliage

information from the line to protection relays, control systems and power metering dewodtagesensors
comply with IEC 60044. Voltage sensor are mounted on the cable outlet at the back of therihector.

4.3.Surge arresters
¢tKS a6A0G0K3ASE NI OF y-a&K$ LBIRdZA IWONB SFBRE HIESSI NE 6 S
protect the panel against lightning and switchioger voltagesand are installed in the cable compartment.
Surge arresters conform to IEC 608Band GOSI6357683 standards.

4.4.Voltage indicators
Voltage indicators are used to detect the presence or absence of medium voltage.

SCELL panels can be equipped with voltage presence indication systegnated into theinsulators at

a dzN

busbar sideorinto/ h{ + 4 G4KS OF6fS aARS o6laSR 2y (KS OdadzyY
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5. Selection

5.1.Available configurations
The SCELL range is available in extensible fodwaitable cofigurationsare describedn Fig5.1

Line feeder Line feeder VT Switch disconnector Line input

LF LF¥T 50 LI
1 IED

VB -——H

o5 — 05—

[

¥l i ¥l HzHi ¥l H-Er

Metering Metering with Earthing Commercial Metering Eusbar Earthing

MES CM EE

M
VT |
. ¥l e
Cos E«ir VT
—= cos

] Cas

VT =
ATTACHMENT OPTIONS
Arty panel”
- - LFYT
Attach Ay panel Any panel Attach I
Left LF LF Right _@&
—=fal bl a0l alla ezl
l IED l IED IED
¥(B H ¥(B H YCB 1l
B -3 13
s Ly s Sy cos Ly
T T T —
¥l [t [8 ¥l [antiian I8 ¥l G2l

Note: Note: Note:
Upto 17,5 ky Upto 17,5 ky Upto 12 kv
Except CM panel Except CM panel Except CM panel

Fig.5.1.SCELL range
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5.2.0rdering details
The SG_SCELL Switchgear is available in two different options:
- SP (Switchgear panelfully assembled and tested $&25)SCELL switchgear panels
- PB (Power bloclg semiassembled and routine tested panel supplied without LV equipment.

All major parts, components or accessories are grouped into different kits. Eabhlditgs to a certain
componentgroup, subgroup, has a type and parameter, which may vary depending on the quardiiiess

or characteristics. Theombination of the kits forms the unique code of the panel, indicatihgtvequipment

is in each panelThe basic groups, subgrouggpes and parameters of the SCHeriesswitchgear are
presented below

Xx SCELL_X
Group | ‘
SubGroup

Type

Parameters:
(X_W(X)_M(X)_(X) FCAX)_LVXx)_ PBmetlx) &(x) CTOVT(x)_Ins(x)_COS X(X)_Sclock(ND_ X(x) _SCEL
L(X)_Busing]_Wire(1) Fasf) CF(x)_MachP(1)_X(X)_SAGHTX) Tconx_X(x)_HT(1))5

LY Fye 2F GKS ({AGa&a Aa y2G AyOft dZRSRX | ané A& RAAL
SP15 Fully assembled and routine tested panel up to 17,5k\
GROUP SP25 Fully assembled and routine tested panel up to 24kV
PB15 Assembled enclosure with functional interlocks to 17.5k
PB25 Assembled enclosure with functional interlocks to 24k\
SUBGROUP SCELL SCELL series switchgear
D1 Switchgear panel with LD vacuum breaker
Ur =24kV, Iss 20 s
TYPE _ _
Shelll Switchgear panel with Shell vacuum breaker
U=24kvz L&aO I Hp_s
Type Nr Type(Parameter) Classifier Description
ype - P Group_Subgroup P
LI Line input
SD Linedisconnector
LF Line feedelncomer / Coupler)
LFVT (1) ScellType Line feeder VT
M Type of panel Metering
MES Metering with Busbar Earthing
CM Commercial Metering
PARAMETERS -
BE Busbar Earthing
500_W(500) _ 500mm
(2) Scellwidth
750 W(750) . 750mm
Panel width
1000 _W(1000) 1000mm
M(630) (3) SGkit_Busbars Rated current 630/00A
Main busbar rated
M(1250) Rated current 1250A
current
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LOL

Shelll

FCA(1)

RMO(1)

RMO(2)

RAR(2)
VTH(15)
LT(800)
RT(800)
LVStd(Sc250)
LVExt(Sc450)
LVExt(Sc850)

PBmet(Scl_500)

PBmet(Scl 750)

PBmet(Scl_1000)

PBmet(Sc3_500)

PBmet(Sc3_750)

PBmet(Sc3_1000)

CTX(X)

CTX(0_X)

Current transformer

ISM25__ LD_1 with insulation
hoods Ir=800A
ISM25__ Shell_2 with insulation
covers Ir=1250A
Front attachment foléxsingle
cables entry including metal fram
andcable clamps

AFLR rear attachmen25mm
including motoroperated COS
(110vDC)

AFLR rear attachmen28mm
including motoroperated COS
(220vDC)

AFLR rear attachmen28mm
VT top attachmeniKL7,5kV
Left cable attachmentl7,5kV
Right cable attachmeri7,5kV
LV cabinet standard size 250mn
LV cabinet extended size 450mr
LV cabinet extended size 850mr
Metal enclosure without LV
compartment for quantities <3
and IP4X size 500mm
Metal enclosure without LV
compartment for quantities <3
and IP4X size 750mm
Metal enclosure without LV
compartment for quantities <3
and IP4X size 1000mm
Metal enclosure without LV
compartment for quantities >=3
for outdoor size 500mm
Metal enclosure without LV
compartment for quantities >=3
for outdoor size 750mm

(4) Scell_ISM
Circuit breaker

(5) SGkit_Attach
Attachments

(6) SGkit_LVmet
LV cabinet

(7) SGkit_PBmet
Enclosure type

Metal enclosure without LV
compartment for quantities >=3
for outdoor size 1000mm
Single or duatore ring CT or
current sensor

(8) SGcomp_@B*

(9) SGecomp_ @B
Zero current
transformer

ZerosequenceCT
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VTX(X)

InsBS630)

InsBS1250

COS(630_1_0)

COS(630_1_1)

COS(630_1_M)

COS(1250_1_1)

COS(1250_1_M)

VSO(R4)

ScLock(IND)

X(X)

SCELL(TLF)

SCELL(SCI)

SCELL(IED)

SCELL(IEp

BusIns(1)

BusIns(2)

Wire(1)

Wire(2)

Wire(3)

Pug-in type VTup to threecores
or voltage sensointegrated in
plug-in cableconnectos

(11) SGkKit_In&5 Insulatorkit for up to 6304/800A
Insulators kit (fixed
contact and through)

(10) SGecomp_\ZB!
Voltage transformer

Insulatorkit for up to 1250A

630AIB00A with capacitive voltage
sensors and without EM interloc}
630AIB00A with capacitive voltage
sensors and with EM interlock
630AIB00A with capacitive voltage
(12) SGecomp_ES25  sensors and with motor 110 or
COS 220 VDC
1250A with capacitive voltage
sensors and with EM interlock
1250A with capacitive voltage
sensors and with motor 110 or
220 VDC
_ Voltage Indicator with 2CO
(13) SGkit_VS25 :
Voltage indication kit connected to COS Ins at cable si
Cable lengtiim

14) SGkit_Lock
(14) - Hinges, handles and locks kit

Locks kit
(15) SGecomp_Relay Any type of protection relay base
Protective relay on project requirements

Aux wiring and accessories for T
arrangement
Aux wiring and accessories for S

(16) SGkit_LVcomp
arrangement

Aux wiring and

: Aux wiring and accessories for
accessories

simplelED arrangement

Aux wiring and accessories for

complicatedED arrangement

HeatShrink Insulation, incl.
(17) SGkit_BusIzs barriers as per GOST or IEC
Insulation kit Soft covers for ISM and heat
shrink insulation kit
Internal panel cabling (@IV; COS
LV; CTAV)

Internal panel cablingdFLV; ES
LV; Fixe& LV or CTQV)
Internal panel cablingafc

protection with gas flap limit
switcheg

(18) SGkit_Wire
Panel cabling
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(19) SGkit_Fastener

Fast(2) Fasteners and fittings
kit
. Como0 (20) SGkit_CableFix
Cable fixing kit
. COHO (holders)

(21) SGkit_MechDet

MachP(1
@D Machining details kit
SP(Scell 1)
(22)
Service_Assembly
SP(Scell_2)
Assembly work and
routine testing service
PB(Scell)
(23) SGecomp_SA
X(X) :
Surge arrester kit
GET(R_300) ,
(24) SGkit_ArcDuct
Gas exhaust duct
GET(R_150)

TcorX(3_250_VT

TconX(3 630

TcorX(3 630 _V7)

TconX(3 630_SA
(25) SGkit_Cazb
Elbow connector
TcorX(3 630 _VT_SA

TconX(3_1250

TcoX(3_1250_VJ

TcorX(3_1250_SA

Fasteners and standard fitting ki
incl. panel interconnection

MV cable fixing for 1 cable per
phase

MV cable fixing for 2 cables per
phase

Small machining details or plasti
alloys parts

Panel assembly with standard au
wiring, 1x IED, 1x test block
Panel assembly with simplified aL

wiring, 1x IEDvithout mimic
diagram 1x test block
Panel assembly without auxiliary
wiring and LV
Support type metabxide surge
arresters (only for BE type panel
Rear GET attachment with top
exhaust 300mm depth for Motor
COS. Motor not included
Rear GET attachment with top
exhaust 150mm depth
Kit of Fconnector plug in 250A fo
3xsingle core cabld#! panels
only)
Kit of Fconnector plug ir630Afor
3xsingle core cables
Kit of Fconnector plug in 630A fo
3xsingle core cableand VT
Kit of Fconnector plug ir630Afor
3xsingle core cablasith
integrated surge arresters
Kit of Fconnector plug ir630Afor
3xsingle core cablasith
integrated surge arresters and V
Kit of Fconnector plug il250A
for 3xsingle core cables
Kit of Fconnector plug il250A
for 3xsingle core cablesnd VT
Kit of Fconnector plug il250A
for 3xsingle core cablesgith
integrated surge arresters
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TcorX(3_1250_VT_SA

Kit of Fconnector plug irl250A
for 3xsingle core cablesgith
integrated surge arresters and V

(26) RecKit_RTU

Any type ofcommunication

X(X) RTU equipment for SCADA/DMsased
on project requirements
HT(L 5) (27) SGecomp_HT House transformefor auxiliary
- House transformer = power supply 1.5kVA up to 24kV
e 1Contact your TE Energy representative for a complete list of all available options.

A
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5.3.Orderingcode example
SP25_SCELL_W{500)_M(630)_LD1 FCAY)_LVStd(Sc250 PBmet1(Sc1500_CR(150)_0_VTA(VEI
24A) Ins(BS630) COS(30_1_ 3 VH(R4)_Stock(IND Mupasz(M10) SCELL@E Buslns(l)_
Wire(1)_Fast(3_, C o6 MachP(1) SP(Scell )10 GET(R_150 TconNx(3_630_VTMiniRTU(Elsetad)

BEEZEI Fully assembled and routine tested panel up to 24kV
‘ SCELL series switchgear

‘ Assembled switchgear up to 24kV. The Breaking Current of SP i€0kAto
‘ Line feeder

P WECOR Panel width 500mm

\ Main busbar rated current 630A

_‘ Circuit breaker ISM25__LD_1 with insulation hoods Ir=800A

FCAD ‘ Front attachment for &single cables entry including metal frasuwed connector kit

LVStd(Sc250) ‘ LV cabinet standard si250mm

PBmetl(Scl_500 ‘ Metal enclosure without LV compartment for quantities <3 and 1814 500mm

‘ Teleradio Wawa phase current sensor GR1
PRI Zerosequence CT not included
PEAVEZINE Alce plugin VT VERAA

‘ Insulatorkit for up to 6304/800A

CO%30 1 2 ‘ COB30AB0O0AWIth capacitive voltage sensors and with EM interlock
VSO(R_4) ‘ Voltage Indicator with 2CO connected to COS Ins at cable side. Cablediength

ScLock(IND) ‘ Hinges, handles and locks kit
Overcurrent nordirectional protection relay, 3xI (Rogowski coil)l0 (1A
Mupasz(M101) P . 3x1 (Rog 140 (1A).
NE5S5LK5hE a2Ro0dzA ow{nyp0X mnnXHonz=!/
SCELL(IED2) ‘ Aux wiring and accessories for complicated IED arrangement

Buslns(1) ‘ HeatShrink Insulation, incl. barriers as per GOST or IEC
Wire(1) ‘ Internal panel cabling (@1V; CO&V; CTAV)

Fast(2) ‘ Fasteners and standard fitting kit incl. panel interconnection

TN MV cable fixing for 2 cables per phase
MachP(1) ‘ Small machining details or plastic alloys pantduded

SP(Scell_1) \ Panel assembly and Routine testing with auxiliary wiring and LV

“\ Surge arresters not included

GET(R_150) ‘ Rear GET attachment with top exhaust 150mm depth

Nexansit of 3xK430TB/G+3K300PBM+K200LR 6803xsingle core cables-
TcoMNX(3_630 V) .
240mm2 and VT 250A link-B&mm2
VHGUUEREEN Elseta MiniRTU
P House transformenot included
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6. Installation

6.1. Transportation and handling
The panels are delivered from the factory ready for installation.

The panel is fitted wittiour lifting lugson the top compartmentnd canbe alsomoved on pallets with a
forklift truck. The size of pallet 5000x120@160 mm (WxLxHPne pallet can accommodate two standard
panels with dimensions 500x600 mm (WxD).

The weight of one standard panel without additional equipment and attachments does not exceed 400 kg.

o
!
=
-
=
=
X

~

Fig.6.1.Unpacked SCELL panel Fig.6.2.Packed SCELL panels"

'1_E2r1grgy

Consig ITEP

Cons. order no. l6_09566

TEE order no. PO-DK-20-2(1)-1

Package no. 1/19

[SP25_Mie_OF -C(W(750)_M(1600)_Br(1250)_0_LVS1d

tem descripti 1)_PBmet{3_750)_CTA(25_2)_0_0_ins(1250)_ES(210_2)_VS(R_5)_Lock{IND)
DUON |, G MP(Heal_inst_Busins(1)_Wire(1)_Fasti1)_CF(1)_MachP(1)_SP(Asm2-

[Sechsm-ail1-RT)_0_GET(8)_Con(6_1250)_0_0)

Comments SG25_MILE, 24kV, 25kA, 1250A, Outgoing feeder
Senal no. 020246
Feeder

Feeder name 1

On time
with Confidence

Fig.6.3.Cardbox with accessories (example)  Fig.6.4.Sticker with product and project details
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6.2.Storage

Panels, equipment, spare parts, and instructions must be stored indoors. The storage area must be free of
dust particles, fumes or smoke, corrosive or flammable gases, vapours or salts.

6.3. Unpacking and installation
6.3.1.Foundation surface
Installation of the panel requires a flat, concrete structure. The following floor surface requirements must be

obeyed:
9PSyySaa G2t SNIyYyOSY p MYY GAGKAY | YSI adaNAy
Straightness tolerance: 1mm per 1m, but not more than 3mm over entire length of frame

Floor, ceiling and walls of the building must be finished with materials, which do not raise or collect dust.

6.3.2.Unpacking
Unpacking panels should only take place on the installation site. Remove plastic stretch wrapping from the

panel. Visually inspect the exterior of panel.

6.3.3.Installation
Panels must be positioned on the site in accordance with developed and approved civil project and single
line diagram. Floor openings for higbltage cables must be provide@ihe layout drawings are shown in
Fig.6.2.

anel fixing points

(@

Cable insert glands

—Removable cable plate

@ * 750mm with Shell1 circuit breaker
15 3
. AN
: &
5 5 &
! !
B\ Wa B %
N Ny .
¢ i)
o - &
g1y K J/@ ¢
90 320 90

500

Panel fixing points

Fig.6.5.SG15(255CELL layout
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6.3.4.Connecting panels
The below example illustrates how to connect three panels togetied-left, middle and enetight).
Make sure that all panels are perpendicular in relation to the floor surface. Align the front facing panels.
Proceed with the layout of the other panels by repeating the same checks each time.
Installation steps:
The assembled branch busbar system is shown in the left figure for reference.

1. Start the assembly by releasing the top covers and removing 8x M6 bolts to access the bushing:
Bolt size: M6x16, D6 washer and D6 spring washer.

Legend:
1. T-shape through insulators
2.Branch busbars

3. L-shape end insulators

4. End insulating caps

There are three types of insulators:
1) L-shapeend insulators for engbanels
2) T-shape through insulatorfor middle panels
3) End insulating cap@nounted at the end of installation).
Ring rubber gaskets must be instaltedorevent the loss of torque.
Fasteners, busbars, insulators and gaskets are included in the standard delivery.
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Ring rubber gaskets used fbishape insulators.  Ring rubber gaskets used foshape insulators

3.1Pass the busbar through theshape insulator of the entkft panel and théel-shape insulator of the
middle panel.

3.2.Fix the busbar through thieshape insulator.
Bolt sizeM12x30, D12 washer and D12 spring washer.
3.3.Keep the otheend of the busbar loose

Use a torque wrench to prevent owightening problems and avoid damage of equipment
during the installation. Torque values for bolted connection are given in Table 6.1.

Table 6.1Tightening torque table
Torque value for other

Bolt siz Torque value for copper Torque value for copper ' e
d PP d PP connections as specified ir

class 8.8 | connections, dry, tm connections, lubricated, in

ISO 8981, Nm
M6 - - 10,4
M8 15 10 254
M10 30 20 50
M12 60 40 -
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4.1. Take another busbar for connecting the middle panel.

4.2.Pass the busbar through theshape insulator of the middle panel and thshape insulator of the
end-right panel.

4.3.Fix the busbar through th&shape insulator of the middle panel ab&hape insulator of the end

right panel (refer tda3.2).
Bolt sizeM12x40, D12 washer and D12 spring washer.
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6. The final viewof the busbar assembly must be as shown below.

REAR SIDE

1 Lsshape insulator
2  T-shape insulator

FRONT SIDE

1 Lsshape insulator
2  T-shape insulator
. 3 BoltM12 x 30
L2 phase section view 4 Springwasher D12
5 Washer D12
0 0 0 6  Ring rubber gasket
R A ¢ W S g || B— — —¢ 7  Busbar 10x40
E F 8  BoltM12 x40
E(1:5) ECTeg
4 places (1:5) 9  Busbar 10x40
1 2 places

7. Fix the adjacent panels together with 4x M8 bolts using openings in the busbar and cable compar
Bolt sizeM8x40, D8 washer and D8 spring washer.
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6.3.5.Connecting cables
Remove the door by pulling the handle up to access ¢able compartment (see Fig.5.7

e The cable compartment door can only be accessed when the COS is in the earthed positior

A

SCELL is equipped with Type &30Abushings for termination of cablésee Fig.®).
The bushings are situated in the same height from the floor.
The height from the floor to the centre of the cable bushinggd&mm

Fig.6.8.Type C connectors with voltage sensol
(example)

Fig.6.7.Cable compartment

¢CKS YIydzZFlF OGdzNENRa AyadlttlrdAazy AyadNHzOda
m to lubricate the bushings thoroughly with the silicone supplied.
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6.3.1.Earthing
The earthing bar is inserted into the cable compartment through the special rectangular openings and fixed

by bolt (see Fig.6.90 Make sure that the contact surface of earthing busbar is flat and ckdjoin the
earthing busbar to the connection point and fix with M12 bolt.

Fig.6.9.SCELL edning

Connection between panel earthing busbar and the substation main earthing bar must be
done according to maximum earfault current of switchgear.

Connection of cable or wire with earthing contour at substation is permitted, if their €ross
section conforms to shoitircuit current.
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7. Operation

7.1.General
SCELL design provides 3 main positeanshown in Fig.7.1.

Closed Opened (isolated) Earthed

T

Fig.7.1.3-position design

The solated position is achieved though opened contaxdtthe vacuum circuit breaker.

TheCOSs operated with the included operating hand(eee Fig.2). Circuit breaker is normally operated
with the close/open buttons located at the front of low voltage compartment. Emergency opening is possible
with the manual trip button locatedat the front of circuit breakeccompartment Emergency closing is
possible with thehandheld closing devicénternal mechanical interlocking between ti@&OSand circuit
breakerprevents incorrect operation. The operation of ti®Sanbe restrictedby means of a padlock.

Fig.7.2.0perating handle
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7.2.COSperation

Follow thebelowinstructions tomanuallyoperate theCOS

1. Pull down the locking mechanism to acette COS operation interface
To access the COS operation interface, ensure that:

1) VCB is OPEN;

2) VCB is deactivatéd

3) Cable compartment door is CLOSED;

4) Cable testing facility door is CLOSED.

e SG15(255CELL_Shell has an additional interface for activatidgleactivatinghe VCB.Refer
m 12 aTPodPH D L{ &H pFR{NE FKIS RISSINIAT SRY A y a i NHzO

2. Follow the instuctions othe sticker to operate the COS.

To ServiceTurn the operating handlanti-clockwise. Service position
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To Earth Turn the operating handlelockwise Earthed position
Fig.7.3.COS operation

COS positions are shown in Fig.7.4. Motor operated COS is available upon request.

Service position Earthed position Motor operated
Fig.7.4.COS positions
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7.3.Circuit breaker operation

7.3.1.ISM25_LD operation
Follow the instructions tonanuallyoperate theVCBn case of the presence of auxiliary power supply

To CloseSwitch the Local/Remote switch to Local position and push the red button on the LV door

compartment or relay front panel

To OpenPush the green button button on the LV door compartment or relay front panel
Fig.7.5.Circuit breakepperation(examples)

VCBoperation is restricted whethe COSs in intermediate or earthed position.
The exact interface arrangement for operatittge VCBmay vary depending on the projec
requirements and relay type.

S
&)

7.3.2.ISM25_Shell operation
The above action 7.3.1. is applicablgiven that ISM5(25) Shell needs to be manually activatbdfore

operating.

Follow thebelowinstructions toactivate the VCB.

To access the VCB activation interface ensure that:
@ 1) VCBis OPEN
2) Cable compartment door is CLOSED
m 3) Cable testing facility door is CLOSED.

46



1. Pull down the locking mechanism to acces W@Bactivationinterface

2. Follow the instuctions on the sticker axtivate the VCB.

3. To activate the VCBsert 5mm doublebit keyin the left slotand turn the key clockwise
4. The red pin will show um the right slotto indicate that VCB hdseen activated and ready to operate

5: Refer to 7.3.1. ISM25_LD operation to operate the VCB from the LV compartment.

e The red pin is blocking the COS operation interface while the \&ZBvated
To access the COS operation interface, insernd doublebit key in the left slot and turn the
key anticlockwise to remove the red pin antkactivate the VCB

A
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7.3.1.Emergency operation
Follow theinstructions to manually operate the circuit breaker in case of the loss of auxiliary power supply

(emergency closel/trip):

To Close:

1. Connect the HCD to the socket located in the low voltage compartment.

2¢2 OKSOl GKS olFidGdSNE fS@St LINBaa FyR K2fR 0
the battery is good. If the light is red or there is no light, replace all batteries at the same time.

3t NBaa yR K2fR (KS a/a {!tt[ 6 & odzidz2y F2NJ
time depends on the battery condition.

4t NBaa GKS a/. /[ h{9¢ odzitizy 6KAES K2f RAy3I I
5. Release all buttons, remove tipdug and put it into holder.

To OpenPush the red emergency button.

ISM15(25)_Shell must be reset after emergen:
opening before it can be CLOSED.

To reset it, push the OPEN button on the LV
door compartment or relay front panel.

Fig.7.6.Circuit breaker emergency operation
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7.4.Cable testing
Fdlow theinstructions to access and use the cable testing facility:

1. Ensure that the COS is in the open/earthed position before accessing the cable testing comparti
WSFSNI 02 G1dHd / h{ 2LISNI GA2y¢ F2NJ 6KS RSO At
2. Open the compartmendoor using &mm doublebit key to access the earthing knife

3. Remove earthing by releasing the earthing knife and connect the voltage source to the test facili

Earthing removed

4. Follow the instructions in reverse order to finish testing and close the compartment door

Push down the fixation pin before closing the earthing knife and closing the
compartment door.

Fig.7.7.Cable testing facility
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