Protection systems

Simple protection systems

As a simple protection for distribution transformers and

circuit-breaker feeders, standard protection systems are

available, consisting of:

o Current-transformer operated protection device with
c.t.-operated release (low-energy 0.1 Ws)

~ Siemens Reyrolle 7SR45

— Woodward/SEG WIC 1-2P, WIC 1-3P, WIP-1

e Protection device with auxiliary voltage supply
with shunt release (f)
- Siemens Reyrolle 7SR10 (Siemens SIPROTEC 7S146)

e Instrument transformer as

~ Cable-type current transformer (standard)

- Three-phase current transformer as option for SIMOSEC
switchgear panels type L .....

Mounting location
 In 350 mm high low-voltage compartment (option) of the
circuit-breaker feeder, or in the low-voltage niche.

Application of simple protection systems

. 6 =160 = 160
e =000 =250
138 =250 =400
= =375 =400
20 =400 =500

Multifunction protection (selection)

SIPROTEC Compact series

Overcurrent protection SIPROTEC 75J80

* 9 programmable function keys

¢ 6-line display

e USB port at the front

o 2'additional communication ports

 |EC 61850 with integrated redundancy (electrical or optical).

SIPROTEC 5 series, overcurrent protection SIPROTEC 75J82

¢ Directional and non-directional time-overcurrent
protection with additional functions

o Time optimization of the tripping times by direction
comparison and protection data communication

e Frequency protection and rate-of-frequency change
protection for load shedding applications

e Overvoltage and undervoltage protection in all required
variations

e Power protection, configurable as active or reactive power
protection

 Control, synchrocheck and switchgear interlocking system

e Firmly integrated, electrical Ethernet port J for DIGSI

o Complete IEC 61850 (Reporting and GOOSE) via integrated
portJ

» Two optional, pluggable communication modules us-
able for different and redundant protocols (IEC 61850,
[EC 60870-5-103, DNP3 (serial+TCP), MODBUS RTU Slave,
protection data communication).

R-HA41-201.tif

Reyrolle 7SR45

 SIEMENS

LSP-2874.eps

SIPROTEC 75180

R-HA35-177.1if

SIPROTEC 75182

Other types and makes on request

Mounting location
° In the 350 mm or 550 mm high low-voltage
compartment (option) of the circuit-breaker feeder.
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Features of low-voltage compartment (option)

* Overall heights

- 350 mm

- 550 mm

° Partitioned safe-to-touch from the high-voltage part
of the panel

e Installation on the panel:
Possible per feeder

e Customer-specific equipment
For accommodation of protection, control, measuring
and metering equipment

» Overall height depends on the panel-specific
configuration of primary and secondary equipment

» Door with hinge on the left
(standard for heights of 350 and 550 mm)
Option: Door with hinge on the right.

Low-voltage cables

= Control cables of the panel to the low-voltage compart-
ment via multi-pole, coded module plug connectors

e Option: Plug-in bus wires from panel to panel inside the
low-voltage niche, or optionally in the separate wiring
duct on the panel.

Low-voltage compartment (option)

Low-voltage compartment

On circuit-breaker panel type L, L1, ..
for additional low-voltage equipment

R-HA41-058b.4if

SIPROTEC 5
75182:

1 LED indications
2:1LCD

3 Navigation keys
4 Function keys

Low-voltage compartment (example 750:x:350 mm)
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Switchgear height
1750 mm
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Low—voltage niche

Low-voltage niche (standard)
° Inside the panel

o Cover for low-voltage niche:
— Standard: Screwed-on cover
— With door (option)

e For accommodation of termi-
nals and standard protection
devices, e.g. in circuit-breaker
panels combined with frame
cover for panels

— Protection relays
(with max. 75 mm wide
mounting frame), e.g.

— Type 7SR45, 7SR10:
For type Land L1
— Make Woodward/SEG,
type WICT: For type L and L1
On request:
- 7sJ80
— Make Woodward/SEG,
WIP-1

= For bus wires and/or control
cables; niche open at the side
to the adjacent panel

* Safe-to-touch, separated from
high-voltage part of the panel

» Degree of protection IP3X
(standard).

*) AR = Automatic reclosing
NAR = Non automatic reclosing

Low-voltage niche (examples)

HA4143-0043d eps

In circuit-breaker panel
type L (500 mm) (with CB-f NAR®))

Protection relay as option:

1 Protection relay type 7SR45

2 Onrequest: Protectionrelay type
75480 in LV niche
Protection relay make
Woodward (SEG), type WIC
On request:
Multifunction protection relay

SIPROTEC 4 type 7561 on-swing-out

frame

Option: Sockets for capacitive
voltage detecting system for busbar
Short-circuitfearth-fault indicator
Frame cover.of low-voltage niche
{can be unscrewed)
Option: as door
Option: Local-remote switch for
three-position switch-disconnector
Option: Momentary-contact rotary
control switch ON-OFF for motor
operating mechanism of the
three-position switch-disconnector

10 Panel front

11 Low:-voltage niche open

12 Option:
Installed-equipment

In circuit-breaker panel
type L1.(750 mm)

In circuit-breaker panel
type L (500 mm)

(-] @

HA4143.0046aeps |

In metering panel
type M (750 mim)
(Idvv—voltage niche open)

HA4143:0044d eps

R-HA41-143b tif:

-
O
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Room planning

Switchgear installation

Wall-standing arrangement,

free-standing arrangement

-1 row

— 2 rows (for face-to-face
arrangement).

Room dimensions

See opposite dimension
drawings.

Door dimensions

The door dimensions depend

on the

— Number of panelsina
transport unit

— Design with or without
low-voltage compartment.

Switchgear fastening

e For floor openings and fixing
points of the switchgear, see
pages 66 to 68

e Foundations:
— Steel girder construction
— Steel-reinforced concrete.

Panel dimensions
See pages 60 to 65

Weight

The weight of a panel depends
on the extent to which it is
equipped (e.g. with motor
operating mechanism, volt-
age transformer). For details,
please refer to page 69.

1) Fioor opening

A) Paneltype L, L1, L(T), L1(T) with
VCB type 3AH569:
Panel depth: 1080 mm,
switchgear depth: 1230 mm

*) Switchgear height 2100 mm if
height of low-voltage compart-
ment 350 mm; switchgear height
2300 mm if height of low-
voltage compartment 550 mm

**) Cable fixing in the panel,
— without deep floor cover
(for version without current
transformer on the cable)

Room planning

Switchgear installation
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Plan view 22 Plan view
1 Relief opening 10 Foundation
2 Direction of pressure relief 11 Height of cable basement depending on

3 Pressure relief of switchgear

4 Room height

5 Individual panel depth &)

6 Panel depth including end:wall:8)

7:Depending on national requirements:

Control-aisle’= 1000:mm recommended (in

Germany = 800 mmy).
When extending or replacing panels,

it'might be necessary — depending on the
room dimensions = to disassemble the respec-

tive'adjacent panels:

8 Option: Floor cover: (optionally deeper)

9 Cable

12

13
14
15

Continued on next page

(recommendation for H jhsige):
— Bending radius of cable
= 600:mm**. = 1400 mm
= Cable fixing underneath the panel
(in cable basement)
=1400:mm
—Use of deep floor cover
=1400 mm
Wall distance;
dimension'of pressure relief duct (= option)
Side wall-distance
Wall distance a (see also page 59)
Panel width
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Switchgear installation Switchgear installation
Wall-standing arrangement Free-standing arrangement . Design of switchgear . 1041 Foe
212 koo AN- ALl i XS S BRI e i [ e i " 1l *
. 4 [o418 oy
211 5 23.2 B2 b2 Loayl § Compartment Dimensions for: inmm
N B >1000 i1 I I “Available mounting depth  approx.
£l ( o 8 g th Atk for low-voltage equipment”
i3l N & Al 4 *', 4',8 a2l g . .
~NEREH Q Wall- . . 1750 =400 998 ' m m LV niche - with front cover  a, 201
K = , : ' , ,
Nl “tanding - L ot J LV niche - with door ay 246
4 Free- - -4 1750 = 2400 : (option)
R SO0t 7 T standing ' ‘ ,
LV compartment (option) as 443
14— o e s a
2 2 2 Floor cover: Available as option
R 2 § *}. Option: Low-voltage compartment or front cover
9 2 g available in two heights: 350 mm or 550 mm
: b Z 1) Option: Pressure relief duct
\At/a”;i' |1A6C|/2\F% ® 2100 22400 g Rated voltage U, Dimensions in mm
21.2 X standing kA, 1s il - -
: g L3 L2 u Position of cables &) x1 &) x2 8
N IACAFL e 2100 = 2400 75 ¢ [=]
- 21kA, 15 , éﬁi@ T « Upto175kv 187 210
s g S Freee = IACAFIR @ 2100 = 2400 K2 %2 4 24 kv 187 210
2lgl: ! standing 16KkA, 15 150" 950 . -
RIS B - - : Position of busbar b1 b2
g IACAFLR ® 2100 > 2400 983 ' ' ' ' o
; 21kA, 1s . 998 Up to 24 k¥ 187 210
; : ~1020
g T L Floor cover: Available as option A) - The position of the cables in the panel depends on the panel
1G4 . type and the additional, optional built=in panel components
16 g g (e.g. current and voltage transformers).
g g Therefore, the:dimensions xT and x2'may be different:.
e
Standard dimensions of switchgear
IAC — Pressure Direction of Panel Switchgear Switchgear Switchgear Distance "8’
Design of switchgear relief duct _pressure relief depth ® _depth height _arrangement  from switchgear
(add to | to rear wall of
panel depth) . E . , , ’ _ Switchgear room
. , . _ Depth: 150 mm , _ inmm  inmm in mm inmm
= without IAC “without -totherear/upwards 1020, 1041 1170 1750 %) ‘wall-standing. =
( staneadd) - to the rear free-standing: —
[ _ with upwards 1020, 1041 1170 17509 free-standing. = approx. = 35 mm
e IACAFl or “with (ductiis upwards 1020, 1041 1170 < 16kA:= 2100 wall-standing - approx =35 mm
IACAFLR L L
: standard) =21kA:=22100 “meastanding  approx. = 800 mm
Contmued frompage 57 (incl. front cover o
or low-voltage : j[}
16 End wall . _ compartment) /
17 Depth of pressure relief duct
18 Option: Pressure relief duct for each panel,
for wall-standing or free-standing arrangement
19: Option: Front cover (panel without Jow-voltage compartment)
20.1 Option: Low-voltage compartment: 350 mm high
20.2 Option: Low-voltage compartment: 550 mm high
21.1 End wall: 1750 mm high
21.2 End wall: 2100 mm high
(standard for IAC design, A) Option: Rear pressure relief duct 5
option without IAC = 2100 mm high) e Asstandard )
22 Earthing terminal *): Panel height: 2100 mm, height of low- /" p
i voltage compartment: 350 mm Yy
23 Cover for [ow yltage niche **)Option: Panel height: 2300 mm;, height of L
23.1 Standard: Cover screwed-on (panel depth: 998 mm) low-voltage compartment : 550 mm
23.2 Option: Door (= 45 mm, panel depth: 1041 mm) *) Panel depth depends on panel type and panel design:
25 Distance to rear wall: Forstandard dimensions and tAC design, ) ~ Low-voltage niche with door (= option) (instead of screwed front cover): 1041 mm
=800 mm (for free-standing arrangement) seealsopage h9 - Low-voltage niche with door: 1041 mm
**) In addition, a low-voltage compartment can be selected optionally. The switchgear height is changed respectively
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Ring-main panels, transformer panels
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8 ; @ 5 o
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= T | = | ; LB
A A
¥
i
§187.5 187.5 a g
: g
3 | 1 g z
375 | sdo X1 7x2 | w2 50
950
Type R Type R1 Type R1(T)
= Ring-main panel T EI Ring-main panel
Lo B type R(T) PR type R(T)
H 8 for panel combinations, H 8 % % é for panel combinations;
¥ .tw as left-hand transfer o — as right-hand transfer
- ° 1 panel type R(T) . 2 i [ - panel type R(T)
e x® [] (placed on the left side of sof- o [ B (placed on'the right
panel combination) g % %”_ F side of panel combina-
2 2 = 0 tion)
== = = |= e lclies S S
A A
: . snfinaline
I % Y L]

375 375 X1 X2 X2
950
Type R(T) Type R(T)
_ L e
T ] Tk T TIh - Transformer panels i
g — L ] *) Option:
, % k % Low-voltage compartment
: P8 : ¢ ** For panel design with: 4MA
: T ST block-type current transformer,
[8:% ° gé (821'3 ° ° b the cable connection height is
sapte st B reduced
8 8

1= 1) Location of voltage transformer
in left-hand panel

H Paneltype T:

2)'Dimension:a

1750
1750

 Icam—
A
| ~ 384 mm: for fuses with-e =442 mm
4 @ E Eg % ~ 534 mm: for fuses with'e =292 mm
< [ & ! 5 3):Panel:types T'and T1 with a rated voltage of
gl 7 o & 24 kV: deeper cable fixing underneath the
& [187.5 187.5 ©
o | -
S ! oA : i : i
[ 375 500 X1 1 X210 x2 1 L 3y ~Dimensions xT and x2:
’ 950 See pages 59 and 66
Type T Type T1
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1750

187.5
et

HA4143-0052d eps.

1750

898

x1

X2,

1750

140 270

HA4143-0106a eps

931%*

HA4143-0107b eps

500

X1

X2 X2,

Type D1

950

Disconnector panel type D1 for cable connection

1750

HA4143-0105a eps:

375

Type E

350%

950

Earthing panel

Cable panels, disconnector panels, earthing panel

Cable panels

1750

500

Type D1(T)
Disconnector panel type D1(T)

for panel combinations [e.g. metering panel type M or L1(T)]

A
S
el
S T
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e ot L
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sl | [
pel | e

[petl]

(T

X1

X2

X2

950

*).Option:

e
T -
SRRy
ot 7

Low-voltage compartment
**).Forpanel design with 4MA
block-type current transformer,
the cable connection height is
reduced

Dimensions x1 and x2:
See pages 59 .and 66

L
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Circuit-breaker panels
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g ] Circuit-breaker
£ Y i g panel 630 A
500 X1 j X200 X2
950
Type L (500 mm)
M* T
! | | L
i |
e
2 &
g2z 1l
B
et |
o -
= M
A
s T T T i
I Circuit-breaker
kS 2 : panel 630°A; 1250 A
750 XE i X2 X2
950

Type LT (750 mm)

Position of L1, L2 and L3:See page 59
Dimensions x1 and x2: See pages 59 and 66

HA4143-0055¢ eps

1750

500

HA4143-0058c eps

Type L(T)
as transfer panel to the right

1750

750

Type L1(T)
as transfer panel to the right

*) Option:
Low-voltage compartment
*¥) For panel desigh-with 4MA
block-type current transformer,
the cable connection height is
reduced
£\) - Option: Protection relay

[
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HA4143-0064d eps:

=
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N
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N

750 X

Type M
Metering panel type M (standard)

Panel design U

M(-B)
e Tt
Bl :I N
O

0
=
.
iz
2P
=

2 N Rt
e I I h
LN i,
JI
g
s ] 1 i
750 X1 box2i b w2
950
Type M(-B)

Meteting panel type M(-B)
(for busbar connection)

U, Dimensions in mm
X x2

Upto 175ky 187 210

24 kY 215 250

Dimensions x1:and x2 for.cable connection: See pages 66 and 67

Panel‘design I—]

¥
M(-K)
‘ A T
i) I .
Bl
8
8.
8
oA |
[]
Q
R
— n
A
. +
:
S sl
21375 2
kY
3
E ] 4
750
Type M(-K)
Metering panel type M(-K) (for cable connection)
Panel design e
_l | :
N BN
V v

M(-BK)  M(-BK)

(WT —\’\/’\/n-
' o ! 1
g =
[
8
8
8
D Z& a9
L o ]
o
[Te]
™~
A
y +
g
g1 375
¥
3 ]
750
Type M(-BK)

Metering panel type M(-BK)
(for cable connection)

*) Option:
Low-voltage compartment
**) The cable connection height
depends on:the rated voltage;

: S
the transformer design and the /. |

number of cable connections

s
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Metering/bus riser panels, busbar voltage metering panels Circuit-breaker panels (for removable circuit-breaker 8 e'CB—r),/QVerview of panel combination “TC”
9 p g gp AYp p
T\N}f— * bt t 0 [ oeatecieie et | T T T T [y o e e e e e T L e e e e I
eetnd S % ] b ey LT ! T f Lk L il
| | i : ol i ol : ': =]
L o 1 i ' i ! ' o
: : = o e s S . ! i "1 *) Option:
) L e — e — = 5 Low-
A 5 s o : P e ° 5 voltage
3 e 7N 3 ¢ © 80 ¢ compart-
£ L im 3
o i =T i E =T E =1 ﬂ £ — : ment
E - Metering panel i ls °F H_L [] H B 0 T 2) Earthing of
T T v . 0 and/or 8 ¢ i = the feeder
Bus riser panel EZEI o bus riser panel 5 - o via the
Iy £ . S L vacuum
2 U, Dimensions in mm N A circuit
5 2 70100 "
g %1 2 e 2 o — breaker
| ' i N | Option:
@ Upto1/5kv 187 b= 2 b I Inspection
2 -t S 7 : 2 o 0| 3 ' window
‘ e . | e, oy ik =
950 & X ‘
300 % " ?i—— g Dimensions
Type H, Type H1, ® — - — = x1,x2and 2
for transfer to the right (without transformers) for transfer to the right l 750 750 750 for cabla con-
______________________________ Circuit-breaker panels 630 A nection:
! gl A : i Type L1(r) Type L1() Type L1(r, T) 2 See pages 66
| ° ! o ! IR as transfer panel and 67
i f { | [ e TS
. . | e - S e s T o e . i
] = (= = o — e — Py
L] £ =1 [ I 2
2 oly o) ¢ o)t © [ . (= g
8 ° © 8 Ols @ 8 (] H ) & &
8 8 & <
Y Ea Y ta Y fa 8 @ 8 @ 8 ° g % %
ie g bss A e a ile § . ia Ta §
2o 0 L= e T L T S
wE @ i %
g ® D 8 =3 D S =) D
o (=l
0 L
7S | 2 | 2 | k 2 2 g
— [Emera| ™~ = co—c | ™ — o ~
A A A A N
2100 100 2. 1100100 5 2
s B RS ) S
3 Ring-main transfer panel type R(T) o — +D”" P +i |
8 and 3 l l ted ol 2
2 bus riser panel type H g ﬁg . i oy ﬁg N
3 1 = i without transformers 2 s T" ad N
750 750 l 950 | E: o1 =1 =] T
Type R(T)+H Type 2x R(T) : 875 1 875 875 X2 x2
950
Rated voltage U: Circuit-breaker panels 1250 A
<17.5kV <24 kV <17.5kV <24 kv Type L2(r) Type L2(r) TypeL2(r, T) 2
G e L Ty oo n Busbar voltage as transfer panel
i i { . [ [ I | | noE metering panels
i o | [ o ' 1 o i | o i t @
I i | | ! X | [ ! .
e = - g = — : ‘ U Dimensions
g o ) S e 'J | ! .
= 8 £l g 5 L inmm
@ [=] ] 3
;2 8 : 8 : 8 : S EN-N a o R(T) -H 630 A, 800 A 750 TC1 (D) -M 630 A 1500 €23
e e = TR -] LR = Upto1/5kv 187 210 H-R(T) 630 A 750 TC-2 L1(T) - MEK) 630 A . 1500 TC-25
s Taﬁ .11, : w@ﬁ 3 14 [ - . ; , L . - e
8 U iy t He 2 t 7y {1 L 24 kV 215 250 RET) - R(T) 630 A, 800 A 750 TC3 L1(T) - R(T) 630 A - 1125 TC-27
- 5 5 - g § 0 R(T) - M 630 A, 800 A 1125 TC-4 DUT) - H 1250 A 875 TC-45
2 2 2 o : ; - - .
T = Ej‘fj = T = T; = h RET) - MEK) 630 A, 800 A - 1125 TC-6 L T) - Hi 630 A - 1250 TC-61
2y L) - H 630 A 8‘75 TC11 L1, 1) - RI(T) 630 A 1250 TC-62
. L -M 630 A 1250 TC13 L2(r1) - Hi 1250 A 1375 TC-63
"S L(T) - M(—K) 630 A 1250 TC15 L2( 1) - DI(D) 1250 A 1375 ’ TC-64
g_ LET) - RED) ’ 630 A 875 TC17 ROTMY - LCTMY) 630 A 1500 ’ TC-57
E: o ] U L1 -H 630 A 1125 TC-21 REEM) - L1CTVD 630 A 1750 TC-58
375 500 375 500 Xtoix2o X2 *). Option: 3
950 : Low-voltage compartment * | i ioni “TC” i “Tcr i ere!
Type M(VT) Type M1(VT) Type M(VT-F)  Type M1(VT-F) ' g D Y Current a.nd ) tag.e trgnsformer installation in'the “TC": Depending on the type of "TC" and the rated voltage (not possible everywl'?ere)
: - 2) Option: Fuses TC =Typical combination
(with fuses) (with fuses) T
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Floor openings (dimensions in red) and fixing points Floor openings (dimensions in red) and fixing points
For panel width 375 mm Metering panels: Panel width 750 mm
107 114%28 Position of cables U 1L 7 =IT4x 28 Position of cables U
BTG, ' )b oy : '
g ] Eor Dimensions in mm P s tor Dimensions in mm
Dy N ot | g | g 3
= panel type 1 x1 x2 cl = paheltype  Nymber x1 x1 x2 cl cl
9 Y Y , . ; , o S .y ; .
5. 175 kv 24 kY 17,5 kv 24 kv 175 kv 24 kv 3.2 ofcables ey oalv . 175 oaky sk el
, i ; ;
3 E R 187 187 210 210 187.5 187.5 3 " MEK) 1 187 215 250 375 375
g g K 187 187 210 210 187.5 187.5 882 MI(-BK) 1 187 215 250 375 375
4 = 4 o
S T 187 187 210 210 187.5 187.5 ﬁ ///'/
5 -0 5= a s: _
in .18 i S g ol K] L
& N & ] e <\ g r
S T i 3
20 [rers] N O2sx14 & Rpos \_D 2l / -
50 |]. 275 g 6 3 56 1 650 ] 6 3 A -
E LTS >3 . : -
With cable connection With cable connection / //
S
S
For panel width 500 mm For panel type L1(r), width 750 mm
SI14%28 Position of cables 1) 1007 750 Sldeos Position of cables 1
! ~ - L1 ) sioaens o iogs e
- Eor Dimensions in mm i = Eor Dimensions in mm
By % I type 2¢R 8 ; ~
1 pane type  x1 x1 x2 ¢l ; ~h : paneltype  Number X1 x1 X2 o 2
. e sl W B skv 24k 5.8 oicatles sl kv BN Al TSl dfy
R1, D1 187 187 210 210 187.5 187.5 § 187 235 210 230 377 377
. o 3 L1t
g g g K1 187 187 210 210 187.5 187.5 3 = 3 & 187 235 210 230 377 377
11 187 187 210 210 187.5 187.5 4 by !
g L 187 187 210 210 187.5 187.5 5.0 g
I g LwithCTs, 187 235 210 230 250 300 = gy £
O2sx1e 2 VTs 20 |hezs, 375 | D28x14 &
6 £ y 350 \W é 3
55 540
With cable connection With cable cornaction
For panel width:750 mm For panel type L2(r), width 875 mm
o7 730 S14x 28 Position of cables 1) 17 875 Sriavos Position of cables
L) o eneeigiuds S ' L) sroveoiensaey ¢ o
e o = For Dimensions inmm TR - For Dimensions in mm
5 — panel type  Number  xi x1 X2 cl cl i - =l = paneltype  Number X1 X1 x2 2 2
@ SRR EE , 9 T ] ; e :
221 olcbles . ey sy 175KV 24KV 175KV 24kV 5.0 1 A ofcables  pely Mld . 15l AW Tk Ay
3.8 . 1 187 187 210 210 187.5 187.5 3 & «}LLJLE_L = 1 187 235 210 230 377 377
i 2 3 g 2 187 187 210 210 1725 172.5 (828 Lo 2 187 235 210 230 377 377
- . 4 ! I
3 L withcrs 1 187 215 210 250 235 335 % n‘ﬁ P ks 3 187 235 210 230 377 377
2 ™ €2 i 100:100: e
> g VI 2 187 215 210 250 235 335 : 5 T g
® ; Ty o Bl NIRRT
= T | ! 3 2 e T T =t S
29 la675) 375 | t\.ﬂ 28%x14 2 20 Me7st 500 ] O2sx1a €
50 } 650 | 6 b4 - l 475 5 ES
55 765
With cable connection With ‘cable connection (Up to 3 cables)
1 Wall distance (see page 59) 4 Position of the led-in cables for the feeder D 1 Wall distance (see page 59) 4 Position of the led-in cables for the feeder 1
2 Fixing frame (base) of an individual panel or panel block 5 Fixing points 2 Fixing frame (base) of an individual panel or panel block 5 Fixing points
3 Floor opening for high-voitage cables and, where applicable, 6 Floor opening if required for panels without cable connection 3 Floor opening for high-voltage cables and, where applicable, 6 Floor opening if required for panels without cable connection
control cables 7 Option: Pressure relief duct control cables 7 Option: Pressure relief duct
Note: . . 1) The position of the cables in the panel depends on the additional Note: 1) The position of the cables in the panel depends on the additional
Connect|or.1 of double cables: E.)ependl.ng on the panel type and version built-in panel compongnts, e.g. current and voltage transformers. Connection of double cables: Depending on the panel type and version built-in panel components, e.g. current and voltage transformers.
of the sealing end, the cable distance is approx. 110 mm. Therefore, the dimensions x1, x2, c1, c2 may be different, of the sealing end, the cable distance is approx. 110 mm, or 100 mm. Therefore, the dimensions x1, x2, ¢1, c2 may be different.
] . . P
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For panel width 375 mm

Floor openings (dimensions in red) and fixing points

For panel width 500 mm

1,7 23D o g For 1 )7 = 14x28 0 FOr
L S St O panel type: L S iy panel type:
8 8 o & 3 2 20
2 == 18y R(D) 2 8y R, E
) ok w L
S el MYT), & MV,
¥ MVIEE) < MIGVE-E)
- . i LD
° S alg . 2 828
@] &l B a D)
58 58
B b | H1
is doyoat in oy s
& = \?‘ 8 & s \T g
29 |67 Uzgxia g 2 [i 1230 j D28x14 2
S0 b2 500} [ 400 T
Without cable connection Without cable connection
For panel width 750 mm For panel width L1(r, T), width 750 mm
! S ii4x2s O 1.7 ~ ctaxzs O
L 0 panel type: 4 o 13 panel type.
ahg a2 . ais gy 2 L T
s i T e S SRR
X b M, M(B) 5 X 1
2 A
8 ol ol o 3 wl ol o
Sp AR Rf QIR
58
3 3 E]
uwy o N S PE E o DR S §
5 - 8 pte
2 Oogx1a 2 2 O28x14 @
55

Without cable connection

1 Wall distance (see page 59)

2 Fixing frame (base) of an individual panel or panel block
3 Floor opening for high-voltage cables and, where applicable,

control cables

Note:

Connection of double cables: Depending on the panel type and version
of the sealing end, the cable distance is approx. 110 mm.

Without cable connection

For panel type L2(r, T), width 875 mm

875
1.7 P 31.14'%28 For
L ) RSO B A A o w B A panel type:
(=3 o - .
ki bt L2, D)
n :
o 1 —
> !
2
b
n /
3 y =
| # 2
<+ ! |
19 i
2l {
5 ] | P
RCR ) | e
0 ) i -
& 1 | o
T | I [ i <
20 1167.5; 500 i O2sx14 ¢
[ 475 i
i A——— X
55 765
4 Position of the led-in cables for the feeder 1
5 Fixing points
6 Floor opening if required for panels without cable connection
7 Option: Pressure relief duct

—
z

The position of the cables in the panel depends on the additional
built-in panel components, e.g. current and voltage transformers.
Therefore, the dimensions x1, x2, ¢1, c2 may be different.
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Individual panels or
 combinations thereof for
standard switchgear

Panel type

Transport of individual panels ©

Ring-main panel

Ring-main transfer panel
Transformert panel

Cable panel

Cable panel with make-proof
. earthing switch
Circuit-breaker panel
{fixed-mounted circuit-breaker
type "CB-f9)

Circuit-breaker panel
(removable circuit-breaker)
Disconnector pénel .
Disconnector transfer panel
Meterihg panel

Metering pénel
Busbar voltage metering panel

Bus riser panel

Busbar earthing panel

Panel combinations
Bus sectionalizer panel
(with circuit-breaker)
Bus sectionalizer panel
(with circuit-breaker)
Bus sectionalizer panel

(1 three position switch-disconnector)

Bus sectionalizer panel‘

R

R
ROJ
1

Tl
K
KL
K

<

.

[

)
L)
L1

20

b1
D)

M MEKD
MEB): MEBK)

M(KK)
MOV/T)
MVIE)
MIT)
MI(VEF)
H

uy
E

L)+ H

LT RO

R +H

R(I) +H)

R(D +R(D)

2 three position switch-disconnectors) R(T) + R(T) 3)

For individual panel

Pressure relief duct (_qptioyn)

for wall| free-standing arrangement

of switchgear

Panel or panel

combination

Width: Net

B1 neight D
mm ~approx. kg

375
500
375
375
500
375
500
375
500
500
750
500
750
750
875
500
500
750

750

750
375
375
500
500
375
375
375

875

875

750
750
750
750

Panel
width
mm
375
500
750
875

approx. 60 kg depending on the panel type and on the

extent to which it is equipped, or optionally 550 mm

high

A) Other heights “"H" of “TU” possible (depending on the

equipment of the panel type and the packing type)
Q) Depending on the delivering factory

“without/with
e [e)

1601220
180/240
12501310

1801240
12001260
11401200

150/210

1501210

1701220

300/360

340/400
13001360
1340400
3501410

380/440
1801240

2501310
2700330
2701330
2701330
2101270
12301290
12401300
12501310
1701230

280/340
11801240

4701570
1500/600

12500350
3501450
310/410
4201520

Additional

Shipping data, transport

(without/wit’h pressure relief duct, option)

Width
B2
m

1.08
1.08
1.08
1.08
1.08
1.08

. 1.08

1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08

108

1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08

1.08

1.08

1.08

1.08
1.08
1.08

Height H:4)

of 'TU

i

1.95

1.95

without/with
LVCH v e

12:3

12:3

Depth
T2

m

140

1,40

_weight per duct and per panel approx. kg

30

Volume

‘m3

without/with without/with
VO VeV E) dlvey

295(3.48

295]348

Transport unit TU" Gincluding packing) for standard panels

Gross
weight D4
approx. kg

2201280
2401300
310/370
240/300
2601320
2001260
2101270
2101270
2301330
3601420
400/460
3601420

400/460

410/470

4401500

2401300
3101370
340/390
340/390
3401390
2701330
2901350
3101370
330/390
2301290
3401400
2401300

530/630

5601660

310/410
4101510
3701470
4801580

1} The netweight and the gross weight depend on the extent to which
the panel is equipped (e.g. current transformers, motor operating
mechanisms) and are therefore given as mean value

3) Panel types including CTs and VTs: Weight per CT or VT as cast-resin
design: Approx. 20 kg (example: 3 CTs and 3 VTs approx.
additionally 120 kg per panel)

4) Add additional weight for pressure relief duct (according to table values) ‘[‘
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Shipping data, transport

_Individual panels or Panel type  Panel or panel Transport unit "TU (including packing) for standard panels
combinations thereof for combination ’ (withoutlwith pressure relief duct, option) ‘
standard switchgear Width  Net Width  HeightH2)  Depth  Volume Gross
B1 weight D B2 of 1TU T2 weight
mm approx kg m m m m3 approx. kg
without/with without/with without/with - without/with
Ve e Ve v es VOO VD LVCY Ve

Transport dimensions ) for combinations of different individual panels

- Transport unit “TU" Max. width of B2 T2
.- Standard: As individual panels arranged side by side  switchgear unit ‘B3 .
and not screwed together ‘Onrequest 0.70 1.95/2:3 1.40 1.9112.25
- Option: As multi-panel transport unit, = 875mm 1.08° 195123 140 . 295/3.48 7059
panels screwed together < 1000 mm %9 1.20° 7 1.95/2.3 140 328/38 14 80*

Standard packing for: < 1500 mm 178 1.95/23 140 464(547 11100 %9

Tk - < 2125 mm 233 195/23 140" 6361750 £12049)
- Sea transport, airfreight ’

- Container packing, standard = 85mm. 110 1.95/23 1.40" - 3.00/350 + 80
(other dimensions on request) = 2000 mm 2.20 1.95/2.3 1.40 6.00/710 +.120 %%
Transport unit ‘TU" (CN): Max. width of B2 T2

_Standard: As individual panels arranged side by side switchgear unit “B3" :

_and not screwed together On request 0.70 1.9512.3 1.40 1.9112.25

.~ Option: As multi-panel transport unit, < 8/5mm 1050 195/23 140 295/3.48 +70 %%

panels screwed together =< 1125mm 1.290:::1,95/2.3 1.40 3081370 +:807F%)

Standard packing for: = 1500 mm 1.680::::1.95/2.:3 1.40 464547 4100 %%

= Truck < 2000 mm 2.200::-1.95/2:3 140 6.00/7.10 +.120.%%)

- Sea transport
-~ Container transpott
(other packing on request)

Transport units (= TU) for shipping (plan view)

1. T1 = Depth of individual panel
2. Individual panel dimension B1 x T1
3 Transport unit, dimension B2 x T2
2 2 2 el N 4 B3 = Overall width of combination
4N of differentindividual paneis
! 5.B2 = Width of thetransport unit
é‘ . 6 12 = Depth of the transport tnit
§ § B1 Bi B1
¥ f=2
3 B2 3916 § } B3< 1:6
For.individual panel i (-BZ
5.4 3

For combinations of different individual panels

*) Low-voltage compartment, 350 mm high, weight approx. 60 kg 1) The net weight and the gross weight depend on the extent to
depending on the panel type and on the extent to which it is which the panel is equipped (e.g. current transformers, motor
equipped, or optionally 550 mm high operating mechanisms) and are therefore given as mean value

** Packing weight Sum of the net weights of individual panels
**% On request: Max. panel width “B3” < 1125 mm (e.g. for 3 x 375 mm)
A) Other heights “H” of “TU” possible (depending on the equipment of

the panel type and the packing type)

O) Depending on the delivering factory (CN, PT)

Packing types (examples)

For size and weight of the transport units, see page 69.

Place of
destination
and means of
_transport

China [
Europe by rail
and truck

_Overseas
by seafreight

Overseas
by airfreight

Transport

Examples for packing ©)

Type: Open
PE protective foil pulled over the switchgear,
with wooden base

Type: Seaworthy.crate (standard)
Welded PE protective foil, with ¢closed wooden ¢rate,
with desiccant bag

Type: Open for container
PE protective foil pulled over the switchgear,
with wooden base

Type: Open
PE protective foil pulied over the switchgear,
with wooden base and lattice or'cardboard cover

SIMOSEC switchgear is completely delivered in transport
units. Please observe the following:

= Transport facilities on site

* Transport dimensions and weights

» Size of door openings in building

e Switchgear with low-voltage compartment: Please
observe other transport dimensions and weights.

O) Depending on the delivering factory

Shipping data, transport

Types of transport (examples)

§§/Crane hook
AN
/,4190//\‘
\,
Y%

N

el
el
&

1

/'-l/'Pallet

Crane transport:with pallet

HA4143-0079 eps

ps

HA4143-0080 ¢

}

Transport with lifting truck
with or without pallet

HA4143-0081.eps

[© @

Transport with fork-lift truck; standing
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Standards, specifications, guidelines

Standards

SIMOSEC switchgear complies with the relevant standards and
specifications applicable at the time of type tests.

In accordance with the harmonization agreement reached by
the countries of the European Union, their national
specifications conform to the [EC standard.

Overview of standards (2018)

Switchgear SIMOSEC IEC62271 1
. IEC 62271-200
Davices Circuitbreakers IE€ 62271-100
Disconnectors and earthing:switches IEC 62271102
Switch-disconnectors E€62271 03
Switch-disconnector/fuse combination '~ [EC 62271-105
HVHRC fuses IEC 602821
Voltage detecting systems IEC 612435
: Voltage presence indicating systems IEC 62271206
Degree of IPcode IEC 60529
_protection  [K code IEC 62262
“ tnsulation = 1EC 60071
Transformers Instrument transformers: EC 618691
Generalrequirements
“Current transformers IEC 618692
, Voltage transformers IEC 61869 3
Power Commion rules IEC 619361

_installations  Earthing of power installations =

Insulating gas ' Specification for sulfur hexafluoride (SFq) IEC 60376
SFe.

Type of service location

SIMOSEC switchgear can be used as an indoor installation in
accordance with |IEC 61936 (Power installations exceeding
1 kV AC) and VDE 0101:

= Qutside lockable electrical service locations at places which
are not accessible to the public. Enclosures of switchgear
can only be removed with tools.

VDE 06711
VDE 0671-200
VDE 0671-100

VDE 0671102
VDE0671-103
VDE0671:105

VDE 0670-4

VDE0682-415
VDE 0671-206

. VDE 0470-1
| VDE 0470-100

VBE 0111

VDE 0414-9-1

VDE 0414-9-2
VDE 0414-9-3

VDE Q1011
VDEO0101-2

“VDE0373-1

* Inside lockable electrical service locations. A lockable electri-

cal service location is a place outdoors or indoors that is
reserved exclusively for housing electrical equipment and
which is kept under lock and key. Access is restricted to
authorized personnel and persons who have been properly
instructed in electrical engineering.

Untrained or unskilled persons may only enter under the
supervision of authorized personnel or properly instructed
persons.

EN62271-1

EN 62271200

EN62271-100

EN 62271102
(EN62271-103
EN62271105
EN 602821

EN61243 5
EN62271206

EN 60529
EN 50102
EN 60071
EN 61869 1

ENB1869 2

EN 61869 3

EN61936-1
EN50522

EN60376

GBIT 11022
GB 3906
GB 1984
GB:1985
GB 3804
GB 16926
GB 15166.2

DL/T 538:2006 (acc. to IEC 61958-

2008; similar to Chinese standard)

- GB 4208

GBIT 3112

GB:1208
GB 1207
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Dielectric strength

e The dielectric strength is verified by testing the switch-
gear with rated values of short duration power-frequen-
cy withstand voltage and lightning impulse withstand
voltage according to IEC 62271-1/VDE 0671-1 and
GB 11022 (see table “Dielectric strength”).

» The rated values are referred to sea level and to normal
atmospheric conditions (1013 hPa, 20 °C, 11 g/m3
humidity in accordance with IEC 60071 and VDE 0111).

e The dielectric strength decreases with increasing alti-
tude. For site altitudes above 1000 m (above sea level)
the standards do not provide any guidelines for the in-
sulation rating. Instead, special regulations apply to these
altitudes.

Site altitude

— As the altitude increases, the dielectric strength of insu-
lation in air decreases due to the decreasing air density.
This reduction is permitted up to a site altitude of 1000 m
according to IEC and VDE.

— For site altitudes above 1000 m a higher insulation level

must be selected. It results from the multiplication of the

rated insulation level for 0 to 1000 m with the altitude

correction factor K.

Table — Dielectric strength
Rated voltage (rm.s value) kv 7.2 12 157 1725 .24

Rated short-duration power-frequency withstand voltage (r m.s. value)
= Across the isolating

distances kv 23 32 148%:39° 45 60
— Between phases and '
to earth kV 207 28 142% .36 38 50

Rated lightning impulse withstand voltage (peak value)
— Across the isolating

_ distances kY 270 85 105 110 145
— Between phases and
to earth kv 2607 75 95 95 125

Current carrying capacity

e According to IEC 62271-200 or IEC 62271-1,
VDE 0671-200 or VDE 0671-1, the rated normal current
refers to the following ambient air temperatures:

— Maximum of 24-hour mean +35°C

— Maximum +40°C

e The current carrying capacity of the panels and busbars
depends on the ambient air temperature outside the
enclosure.

Internal arc classification
o Protection of operating personnel by means of tests for
verifying the internal arc classification

e Internal arcing tests must be performed in accordance
with IEC 62271-200 or VDE 0671-200

o Definition of criteria:

— Criterion 1:
Correctly secured doors and covers do not opeﬁ hm ted
deformations are accepted /

Standards, specifications, guidelines

— Criterion 2:
No fragmentation of the enclosure, no projection of
small parts above 60 g
— Criterion 3:
No holes in accessible sides up to a height of 2 m
— Criterion 4:
No ignition of indicators due to hot gases
— Criterion 5:
The enclosure remains connected to its earthing point.

Resistance to internal faults (option)

In SIMOSEC switchgear, the appearance of internal faults

(internal arcs) is less compared with earlier designs due to:

— Use of gas-insulated switching-device vessels

— Use of metal-enclosed switching-device vessels

— The fact that maloperation is practically excluded due to
logical arrangement of operating elements and use of
logical mechanical interlocks

— Short-circuit-proof feeder earthing by means of the
three-position switch (make-proof earthing switch) or
the circuit-breaker.

Altitude correction factor K,

fi
For site-altitudes: t1:30 a
above 1000 m; g g
thealtitude 8140 g
correction 8 S
factor Ky is g 130 =
recommended, §
dependingon: ¢ w
theactual site 53_ 1.20 //’
altitude-above: < yd
sea level; 1.10 ///

ol

1.0
1000:::1500::-2000:::2500 - 300035004000
Site altitude in m above sea level &

Rated short-duration power-frequency withstand voltage for site
altitudes > 1000 m to be selected

: Rated short-duration power-freq. withstand volt. up to = 1000.m - K3

Rated lightning impulse withstand voltage for site
altitudes > 1000 m to be selected

= Rated lightning impulse withstand voltage up to = 1000 m - K3

Example 1:

3000 m site altitude above sea level

17.5 kV switchgear rated voltage

95 kV rated lightning impulse withstand voltage
Rated lightning impulse withstand volt. to be selected 95 kV - 1 28
Result:
According to the above table, a switchgear for a rated voltage o? 24KV
with a rated lightning impulse withstand voltage of 125 kV is tolpe selggted

\qw -

Example 2:

2750 m site altitude above sea level

7.2 kV switchgear rated voltage

60 kV rated lightning impulse withstand voltage

Rated lightning impulse withstand volt. to be selected 60 kV - 1.25 =75, I<V
Result:

According to the above table, a switchgear for a rated voltage of 12 kV W|th
a rated lightning impulse withstand voltage of 75 kV is to be selected.
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Standards, specifications, guidelines

Cable testing
e For circuit-breaker and switch-disconnector feeders

» DC voltage test
Before the test:
Remove or disconnect any voltage transformers at the
cable connection in SIMOSEC switchgear

e SIMOSEC switchgear, e.g. for rated voltages up to 17.5 kV
can be subjected to cable tests at a max. DC test voltage
of 38 kV according to VDE. The voltage at the busbar
may be 17.5 kV in this case

e SIMOSEC switchgear for rated voltages up to 24 kV can
be subjected to cable tests at a max. DC test voltage of
72 kV or according to VDE at 70 kV, 15 min. The voltage
at the busbar may be 24 kV in this case.

» For cable testing

— the installation and operating instructions of the
switchgear

— the standards IEC 62271-200/VDE 0671-200 Clause 5.105 *)

— the information on manufacturer-dependent cable seal-
ing ends ;

— the cable version (e.g. paper-insulated mass-impregnat-
ed cables, PVC cables or XLPE cables)

must be observed,.

Test voltages:

‘Rated Ug LU (U): - Max. test voltage

voltage applied to the connected cable

. VLFD,0Hz acctolEC  VDEO2/8
3 xUp bxly
ULF U= 15 min

o - max U=

U Y ACKY)  DCkY) DC (k)

1z slio@ay) 18 24 382

24 w0@s 38 a8 70

Color of the switchgear

Panel front:

RAL 7035 (light grey)

End walls:

Standard: Steel (sendzimir galvanized)

Option: Painted, color according to panel front.

Terms

“Make-proof earthing switches” are earthing switches with
short-circuit making capacity according to

- 1EC 62271-102 and

— VDE 0671-102.

*) For standards, see page 72
1) VLF = very low frequency
2) Referred to: UglU (Uy, = 6.35/11 (12) kV)

Climate and environmental influences

Indoor installation:

The SIMOSEC switchgear is suitable for application in
indoor installations under normal operating conditions as
defined in the standard IEC 62271-1:

=5°Cupto+55°C

-25°Cup to +55°C3

(optional, with panel heating)

» Temperature:

° Relative air humidity: Mean value over 24 h 3: = 95%
Mean value over 1 month: <90%
Occasionally use a heater as anti-
condensation protection (in the
panel)

e Condensation:

Altitude correction to be
considered (see page 73)

o Site altitude:

SIMOSEC switchgear is largely insensitive to climate and en-

vironmental influences by virtue of the following features:

» No cross insulation for isolating distances between
phases

* Metal enclosure of switching devices (e.g. three-position
switch) in gas-filled stainless-steel switching-device vessel

° Dry-type bearings in operating mechanism

Essential parts of the operating mechanism made of
corrosion-proof materials

e Use of climate-independent three-phase current
transformers.

Climate classes:

— The climate classes are defined
according to [EC 60721-3-3.

— The SIMOSEC switchgear has been subjected to
a climatic test according to IEC 60932, Level 2,
and is suitable for operating conditions according to
“Design Class 1”. This test also meets the requirements
of IEC 62271-304 for “Design Class 1”.

SIMOSEC switchgear may be used, subject to possible
additional measures — e.g. pane! heaters or floor covers ~
under the following environmental influences and climate
classes:

* Environmental influences

— Natural foreign materials

— Chemically active pollutants
- Small animals

Recycling

The switchgear can be recycled in ecological manner in
compliance with existing legislation. Auxiliary devices such
as short-circuit indicators have to be recycled as electronic
scrap. Batteries have to be recycled professionally. Insulat-
ing gas SFg has to be evacuated professionally as a reus-
able material and recycled (SFg must not be released into
the environment).

3) Secondary devices (e.g. protection devices, meters, measuring trans-
ducers, etc.) must be suitable for the given operating conditions.
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PM

Metallic partition according to IEC 62271-200 (3.109.1).
Metallic partitions between open, accessible compart-
ments and live parts.

The SIMOSEC switchgear is suitable for application in
indoor installations under normal operating conditions as
defined in the standard IEC 62271-1.

Protection against solid foreign objects,
electric shock and water

SIMOSEC switchgear fulfills according to the standards *)

IEC 622711 EN 622711 VDEO6711

IEC62271200 EN62271-200 VDE 0671-200
EC60529 EN 60529 VDE 0470-1

IEC62262 EN 50102 VDE 0470-100

the following degrees of protection

(for explanations, see opposite table):
Degree of protection ‘Ip*
IP2X (standard)

IP3X (option)‘

Type of protection

for'switchgear enclosure

forswitchgear enclosure

(optional)

for switchgear enclosure
_{onrequest)

: IP65' _ W forparts of the primary circuit of
switching-device vessels under
~high voltage

IP3XD (optioﬁyoyn requeét)

Degree of protectionlk  Type of protection
ikoz V for switchgearenclosure

For secondary devices in the low-voltage door, the
stipulations of the IP degree of protection apply according
to the definitions for the switchgear enclosure.

*) For standards, see page 72 / £

Standards, specifications, guideli

IEC/EN 60529:
Type of protection

Standard: P2
R 7S

Protection against solid foreign objects

Protected againstsolid foreign objects of 12:5 mm diameter
and greater (the object probe, sphere of 12.5 mm diameter,
shall:not fully penetrate)

Protection against access to hazardous parts

Protected againstaccess to-hazardous parts with a finger
(the jointed test finger of 12 mm diameter, 80 mm length;
shall have adequate clearance from hazardous parts)

Protection against water

No definition

Option: 3
A

Protection against solid foreign objects

Protected against solid foreign objects of 2.5 mm diameter and

greater (the object probe; sphere of 2.5 mm diameter, shall not

penetrate at all)

Protection against access to hazardous parts

Protected againstaccess to hazardous parts with a tool

(the access probe of 2,5 mm diameter shall not penetrate)

Protection against water

No definition

Option on request: IP ii

Protection against solid foreign objects

Protected against solid foreign objects of 2.5 mm diameter and

greater (the object probe; sphere of 2.5 mm diameter, shall not

penetrate at all)

Protection against water

No definition

Protection against access to hazardous parts

Protected against access with a wire (the access probe of 1.0 1t r?g

diameter, 100 mm length, shall have adequate clearance from% g

hazardous parts)

Protection against solid foreign objects
Dust-tight (No ingress of dust)

 Protection against access to hazardous paris

Protected against access to hazardous parts with a wire
(the access probe of 1.0 mm diameter shall not penetrate)

Protection against water

Protected against water jets (water projected in jets against the
enclosure from any direction shall have no harmful effects)

nes

Degree of protection

X
A

>
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