Protection of transformers

2

Fuses dimensions

‘Solefie (UTE standards 5 RREE
g 285 i Weight
8 &v) (A {kg)

7.2 6.3t0125 450 55 2

‘é'_'_m“‘”m 12 100 450 66 2
7.5 80 450 85 2

450 ———— ] 23 24 631063 450 55 2

DESTAGT

) o) (rarn) () (kg)

7.2 125 292 86 3.3

Y 12 5.3 297 50.5 1.2
A 10 292 505 12
18 202 50.5 12

23 20 202 50.5 1.2
25 202 57 15

3.5 292 57 15

46 292 57 15

50 292 785 2.8

63 202 785 28

80 202 785 28

100 282 78.5 28

24 6,3 442 50.5 16

T 442 50.5 1.8

16 442 505 15

20 442 50,5 1.8

25 442 57 2.2

315 342 57 2.2

20 442 57 2.2

50 42 7B.5 a1

53 442 78.5 4.1

80 442 96 53

36 0 537 508 18

16 537 50.5 18

25 537 57 26

315 537 785 47

40 537 78.5 a7

50 537 86 6.4

63 537 86 6.4

g
8

V) ) fmmy (mm) (kg}
7.2 160 292 85 3.8
il SRS B “'LJ' 200 202 85 5.4
: A 12 125 292 67 2
180 292 85 3.8
L - 25 200 292 85 3.8
33 33 17.5 125 442 85 5.4
24 100 442 85 5.4
125 442 85 54
T8 Sc%neider AMTED3S8078EN
Electric

BAPHO G
PHTIHANA

N



Interlocks

Switch units

& the switch can be closed only if the earthing switch
is open and the access panel is in position,

u the earthing switch can be closed only if the switch
is open.

& the access panel for connections can be opened
only if the earthing switch is closed,

2 the switch is locked in the open position when

the access panel is removed. The earthing switch

may be operated for tests,

Circuit-breaker units

® the disconnector(s) can be closed only if

the circuit breaker is open and the front panel

is Iocked (interfock fype 50).

a the earth switch{es) can be closed only if

the disconnector(s) isfare cpen,

W the access panel for connections can be opened
only i

Functional interlocks

These comply with IEC recommendation 6227 1-200 and EDF specification HN 64-5-41
(for 24 ¥V,

In addition to the functional interlocks, each disconnector and switch inciude:

m built-in padlocking capacities {padiocks not supplied)

m four knock-outs that may be used for keylocks (supplied on request)

for mechanism locking functions.

‘Unitinterlock G
Units Interlock
A1 iCHICA FA A4 JAS | B0 182 (P1 P2 (P3PS
M, IS, IMOC mog o
PM, QM, QMB, QMC, LN I =
DM1-A, DM1-D, DM1-W,
D12, DM 15,

DIVA, DMV-D, DMV-S,
DMVL-A, DMVL-D

0 the circuit breaker is locked open, CRM, CVM o i
11 the disconnector(s) isfare open, NSM i v
1 the earth switch(es} isfare closed. GAM [ ] i
SM B fe
Note: itis possible to lock the disconnector{s}
in the open position for no-load operafions OM2, DM2-W "
with the clrouit breaker.
§ Altype Key-type interlocks
i - .
Qutgoing units
Aim:
m o prevent the closing of the earthing switch on a transformer protection unit
unkess the LV circudt breaker is locked in “open” or “disconnected” position.
% C1type & to prevent the access fo the fransformer if the earthing switch for transformer
8 protection has not first been closed.
’g C4 type - u to prevent the closing of the earthing switch on a transformer protection unit %
& urdess the LV circuit breaker is locked in “open” or “disconnecied” position.
1 to prevent the access to the transformer if the earthing switch for transformer  £,53 -
protection has not first been closed. =y,
@g [
O S5
oo
i Legend for key-type interlocks:
E BB no key B free key [@m captive key ~ panel or door
AMTED398078EN Schnheider 79
GEiectric
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Interlocks
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Ring units

Ain:

m to prevent the closing of the earthing switch of a load-side cubicle
unless the line-gide swiich is locked “open”.

a to prevent the simultanaous closing of two switches.

W o prevent the closing of the earthing switch of the casing unit unkess
the downstream and the upstream switches are locked in the “openy” position.

Prevents
=’ cn-load switching of the disconnectors,

Allows
m off-load operafion of the cirauit breaker with the discornectors open {double isolation).
w off-load operation of the circait breaker with the disconnecior open (single isolation).

BAPHO G
PHTIAHATIA

b

g Type 52 T : Prevents
i solge m on-load switching of the discornectors.
L RE
T bl oo Allows
e E- -1k w off-dozad operation of the contactor with the disconnectors open {double isclation).
e ok o w offload aperation of the contacior with the disconnector open (single isclation).
H
s
A
i Legend for key-type interlocks:
% & B no key Bl free key [# captive key ~— panel or docr
80 Scléngeidter AMTED398078EN
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Interlocks

g Pitype —r1° ; e : m fo prevent the closing of an earthing switch if the switch of the other unit
& . I o v e has not been locked in the “ocpen” position,

® o prevent on-load operation of the disconnecior unless the switch is locked "open”
m {0 prevent the closing of the earthing switches unless the disconnector and
the switch are locked “open”.

% P2type

w to prevens on-load operation of the disconnector unfess the switch islocked “open”
W to prevent the closing of the earthing switches with the unit energised, unless

the disconnector and the swifch are locked “open”

= fo allow off-load operation of the swifch,

5 P3 type
3

& to prevent the closing of the earthing switch of the incoming unit unless
the disconnector and the switch is locked "open’”.

PS5 type

DE53575

i Legend for key-type interlocks: 5
g no key fraa key = caplive key = pangl or dogr

AMTED398078EN Schneider 81
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Connections with dry-type
cables for 24 kV

Selection table

PESTEAD

Round connecfor

pesarie
SRS RSNT

Square copnecfor

The ageing resistance of the equipment in an MV/LV substation
depends on three key factors:

= the need to make connections correctly
New cold fitted connection technologies offer ease of instailation that favours
resistance over time. Their design enables operation in polluted environments

under severe conditions,

m the impact of the relative humidity factor
The inclusion of a healing element is essential in climates with high humidity levels
and with high terperatize differentials.

= ventilatich control

The dimensior of the grills must be appropriate for the power dissipated
in the substation. They must only traverse the transformer area.

Network cables are connected:
& on the switch terminals
® on the lower fuse holders

= on the circuit breaker's connectors,
The bimetallic cable end terminails are:

# round connection and shank for cables € 240 mm?

™ square connection round shank for cables > 240 mm?2 only,

Crimping of cable end terminals to cables must be carried out by stamping.
The end cennectors are of cold fitted type
Schneider Electric’s experience has led if 1o favour this iechnology wherever

possible for better resistance over
The maximum admissible cable

fime.
Cross section:

® 530 mm2 for 1250 Aincomer and feeder cubicles

| 240 mm? for 400-630 Aincomer and feeder cubicles

w 120 mm? for contactor cubicles

® 95 mm for transformer protection cubicles with fuses.

Access to the compariment is interfocked with the closing of the earthing disconnactor.
The reduced cubicle depth makes it easter to connect all phases.

A 12 mm & pin integrated with the field disiributor enables the cable end terminal

10 be positioned and attachad with cne hand. Use a torgue wrench set to 50 mi.

Dry-type singie-core cable

Shortinner end, cold fitte

d

“Parformance | Cable end-terminal tyse | Xesertion mmiz - f Supplier T 000 Numberof cables | Comments T T
3024kY Round connector 50 to 240 mm? A cold fitted cable end suppliers: 1 or 2 per phase Forlarger x-sections, more
400 A-630A Silec, 3M, Pirelt, Raychem, etc. cables and other types of cable
et terminals, please consult us
3to24 kV Round connector 56 to 630 mm? All coli fitted cable end suppfiers: 1 or 2 perphase For larger x-seclions, more
1250 A Silec, 3M, Pirelli, Raychem, ate. < 400 mm2 cables #nd other types of cable
ent terminals, please consult us
Square corneclor > 380 mm? 400 < 1 £ 630 mm?
admissible perphase
Three core, dry cable
Short inner end, cold fitted
j_iligr[onnanca Cable endterminal s nmm fsﬁp'ﬁi of o Cﬂmﬂwnts
3to 24KV Round connector 50 1o 240 mm? All cold fitted ceble end suppliers: 1 per phase For larger x-sections, more
400 A-630DA Silec, 3M, Pirelll, Raychem, elc. cables and other types of cable
end ferminals, please consult us
3to 24 kV Round connector 50 o 630 mm? All cold fitted cable end suppliers: 1 per phase For larger x-seclions, more
1286 A Silec, 36, Pirelll, Raychem, elc. cabtes and ofher iypes of cable
end terminals, please consul us
Note:
 The cabie end terminals, covered by a field distnibufor, can be square,
® PM/GM type cubicle, reund end conneclions @ 30 mm max.
84 Schneider AMTED398078EN
Efoctric

N
R



Cable-connection from below
for24 kV

Cable positions
Cable-connection height H IM, NSM-cables, IMC, PM, QM, QMC CRM, CVM
measured from floor {mm}) _ NaM-bushars, SM i
s, NSM-ca 045
5] 945 845
MG 400
PM, QM 00
QMC 400
CRR, GVM 430
DM 450 320 M
DMVL-A 430 © O S "?
DMV-S 320 M N
DMH-W 570 320 [P 1 ; _1
GAMZ 780 : 5 :
GAM 470 620 »Imotzi)ci- >l 2004200 -
DVIVEA 320 313 420 > e AR
DM1-S 543
GAM, GAM2 DMV-A, DMV-5 (630 A}
& :
| |
e | ol
| ]
(=R
i g
. i _I. bl L
N = b
»l200 4-200l« - Lt
b 420~ 4163}1653‘ o 2715
313
DM1-A, DIM1-8, DMVL-A DM1-A, DM1-W {1250 A) DMV-A {1250 A)
DM1-W (630 A)
—

DES255%
DESE41T

[ aamemm—— 1
™ i
¥]
10 T =
i 1 i ax,
1 H m m
l ! [ "' E e
f 1 e
- 333> siyo 4 »|145 145 445 @m J—
rea
420 g FEE ! UL =
T EEE =& L
200 {200 |« ‘
b 50,5 —» 420~ < 313 - )
X=330  :1single-core cable
X=268 2 single-core cables
X=298 :Three core cabie
AMTED398078EN Schneider 85
relectric
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Cable~connection frombelow
Trenchesdepth
g e 625 Cabling from below @it units)
[ 500 ® Through trenches: the trench depth I is given in the following fable for usual dry
single-core cables fype (for tri-core cables consult us).
- 575 - .
| With stands: fo reduce depth ¥ or avaid frenches, by placing the units on 400 mm
concrete footings.
= With floor void: the trench depth is given in the following table for usual types of
- cables.
.‘ g 3OA’ RPN e 125°A o
E Cable - All cublcles Other cubicles :
‘“““ section 1 expect... i DMVA §CYM DM1A, DM1S, DMV, DMVLA SM, | DM1A, DMV-A,
mm*} - GAM  {DM1-W
125 16 1216 {125 16 12.5 kA/s 16 1248 11216 kA/s
ﬂ kAfls  KAJis [kAMs [KA/1s [kA/ls kAMtS | KANES
Depth P {(mm)
E 5<120 330|550 {550 {330 550 1330 550 - -
i 20 <8<2401330 {550 {800 |- - Oppositeto | Underthe 550 |- -
fi circuit breaker: | circuit breaker:
= 330 450
187.5 ,L.. 5> 400 - - - - - - - - 1000 | 1400
Cable trench drawings
4250 A units (represented without switchboard side panels) ' 630 A units
SM, GAM DMV-A : DM1-A, DMIW DMV-A, DMV-S
For single and tri-core cables For single and tri-core cables For single-core cables For single cables
TS E oyt 108 £ gt 1000 B ot e
i - e 5 g1 —
B i N
1]
| g b — | : il "Y
l 1H: = sl '!_*p
) i } £ I |
! s | %
| | i {
| 600 ] | | b 60D —» |
s AL} wommepe b 50 e 50 e 740 b 50
85 Schneider AMTED3G8079EN
dPElectric
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Cable-connection frombeiow

for 24 kv
Trench diagrams example for installation
IAC: A-FL classified

2

Units represented without switchboard side panels

630 A units 630 A units 630 A unifs
Cable entry or exit Rear entry or exit Fronfentry or exit
through right or left side with conduits with conduits
2 et 3 bt T ® g (50}
8 1 g . i >
1
H

Y
et GO0 i et GO o]
25 21 £
e ——— , ¥ [ _; ¥ - I
1 1 F : 1
Coom G20 Al owm ) ! S
P \ } : | QMG f
; i i 1 ! ' @ 200
' M 1 @ 200 i 1Y) i ! ;
1 ' i”“"""“"“ 4 g : : :
¥ ¥ 1 ' ' M ¢
' i 1 ' ' ¢
¥ ] 1 ¥ ' ¢
t ' 1 : T v
' oMt VoBM1T : - :
1 I 1 : ' :
' : : . : :
t 1 ' : 1 R
" — n X A

Freouivnd dimaensions {mm] Note 1: for connection with conduits, the bevel (C) must correspand fo the foliowing
french dimensions: P1 = 76 mm or P2/P3 = 150 mm.
Naote 2: please refer to chapler Leyout examples” for a sife application.

Cabling from above

On each 630 A unit of the range, except these including a low-voitage control cabinet

Height: and EMB compartment, the connection s made with dry-fype and single-core cables,
450 mm

PESQTAT

Remarks:
m Nof available forinternal arc [EC 6227 1-200 in busbar compartment.
w Nof available in 1250A.

BAPHO C
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Cable-~-connection from below
for24 kv

Trenchdiagrams and floor void drawings
; example

Installation with fioor void
for 16 kA 1s downwards exhaust

DESTIES

B Position of fixing hotes depends on the width of the unit:
Width Cubicles XG(mm) X(mm) XD (mm)

375 All 57.5 260 7.5
500 GAM 57.5 260 182.5
Other 182.5 260 87,5
625 QmMe 3075 260 515
Cther 57.5 510 57.6
750 Al 432.5 260 67.5

NI

Wiy

Instatlation with cable trench
for 12.5 kA 1s downwards exhaust
for 16 kA 1s and 20 kA 1s upwards exhaust

® Position of fixing holes b depends on the width of the unit: \ ": E
Cublcle width (mm) b (mm) F
126 95
375 345
500 470
625 95
750 720
el
€3 By
=7,
& ==
e
(AT -
U &3
| 88 Schneider AMTEDI98078EN
‘ dPEloctrie
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Connections with dry-type
cables for 36 kV

Selectiontable

Single-core cables . Units 630A -

Cable-  !Bending | IM, IMC, QM, CM, CM2,
section  iradius PM, TivI1-A, DM1-W
{mm?) {mm) GAM, GAMZ, SM, TM, NSM
i Depth I (mm})
L £
135 525 350 550
1% 50 B55 380 580
1X70 585 410 610
195 600 425 625
1x120 630 458 655
1x150 645 470 670
1% 185 {675 500 700
1% 240 {705 £30 730

Note: the unit and the cables requiring the greatest depth
st be taken inte account when determining the depth P
for single-irench instaliations, In double-french installations
must Be faken info account fo each type of unit and cable

The ageing resistance of the equipment in an MVILV substation
depends on three key factors:

E the need to make connections correctly

New cokd fitted connection technologies offer ease of installation thaf favours
resistance over fime, Their design enables operation in polluted envircoments
under savere conditions.

m the impact of the relative humidity factor

The inclusion of a heating element is essential in climates with high humidity levels
and with high temperature differentials.

m ventifation control

The dimension of the grills must be appropriate for the power dissipated
in the substation. They must only traverse the transformer area.

Metwork cables are connected:

m on the switch terminals

m on the lower fuse holders

w on the circuil breaker's connectors.

The bimetallic cable end terminals are:

® round connection and shank for cables < 240 mam2,

orieniations. J . .
Crimping of cable lugs to cables must be carried out by stamping.
The end connectors are of cold fitted type
Schnelder Electric's experience has led it to favour this technology wherever
possible for better resistance over time,
The maximum admissible copper(*} cable cross section:
® 2 x (1% 240 mm? per phase) for 1250 Aincomer and feeder cubicles
® 240 mm? for 460-630 Aincomer and feeder cubicles
m 95 mm? for transformer protection cubicles with fuses,
Access to the compartment is interlocked with the closing of the earthing discannector,
The reduced cubicle depth makes it easier to connect ali phages.
A12 mm @ pin integrated with {he field distributor enables the caitle end terminal
0 be positioned and attached with one hand. Use a torque wrench set fo 50 mN.
{*) Consult us for alu cable cross secons
Cabling from below
AH units through frenches
w the french depth P is given in the tatle opposite for commonly used types of
cables.
Trench diagrams
Cable entry or exit through Rear entry or exit with conduits Front entry or exit with conduits
right or left side
»He 100 w100 =100
| Yy Y
5@]? L..;_._;, R IR Eé.ig_jz nl/, \;---mm! ﬁ
‘ @200 | i o : @200
! r----mwl | R m
i o'} A €3
300 Wkttt 1000t 300 1000 -t 300 -l 1000 et g
DT Y e Yy Y Yy @“ﬁf‘“
QM Gl et Qs ‘”,." aM ey m@ o
——— 100 Y 100 o y 100 bz
: ! I ! N oy -
P w0 [l M Pomy RYR )
AN y i N 2 7
' ' H ] SN 00
i M. @ iﬂo Hom ; Moo €3
ST I S e
Tt fot TLHD - 1Y W} 11T
AMTED398078EN 5‘5’}5?“!%" a8
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Cable-connection frombelow
for36 kV

Cable positions
Side view
I, SM units QM, PM units DiE-A, DME-W units GAM2 unit
o] ™ g 14 3 [e N & Tsl
E 3| : 0

Jaxi-25() - 1360 =

b T o] g 700 -
Wi 350 -t 380 ik
Front view
M, SM QMc GAM GAM2 Qv PM DAM1-A, DM1-W
% | 2wt 3  —

In

375 ! 375 470 ..375
750 1000 750 780

BAPHOC
y GPUTUHATA
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Dimensions and weights

for 24 kv

g 0 Dimensions and weights
8 - Un . bé po o Hei'g}:;tm":' 'Wiﬁth"' . D'épth' B "W_ei'gh_t :
Rl e el Mt Bl e
MiIMB i80017 ITHBO0 11030 130/140
a IMC 1600 11 500 1038 210
PM, M, GMB 1600 19 378500 1030 140/180
aMe 16001 625 1030 196
CVM, CRM 2050 750 1030 400
DM 1-A, DM1-D, Dh1-W, D2, 1600 M 750 1230 410
DMVL-A, DMVL-D
DM1-S 160610 ;750 1230 350
DMV-A, DMV-D 169511 1825 116 350
90 840 DMV-S 160610 | 625 1115 370
Exhaust Base
channeting faatprin CM 160011 375 1030 200
CM2 160011 500 1030 220
GBC-A, GBC-B 160011 750 1030 300
NSM-cables, NSM-busbars 2050 750 1030 : 270
GiM 1600 125 830 40
GEM 1 1600 125 S30/1060 % 40145
GBM 1600 ars | 1030 130
GAMZ 1600 376 | 4030 130
GAM 1600 P 5G0 1030 170
SM 1600 ) 375M00 1Y 1030 130/160
™ 1800 375 1030 210
DM 1A, DME-E, DM1-W, BM1-Z (1250 A) | 1600 1) 750 1230 £ 430
{41 Add o height 450 mm for low-volfage enclosures for controlimonitoring and protection functions.
To ensure uniform presentation, all units fexcept GIM and GEM) may be equipped with
low-vollage enclosures.
{2} 3apending on the busbar configuration in the VME unif, fwo types of extension units may be
used,
w o extend a VMG DVIT 2 or DM23 unit, use an extension unif with a depth of 1060 mm
& for alf other VIVIB units, a depth of 930 mm is required.
{3} Farthe 12506 A unit.
92 Schneider AMTED308G78EN
fPElectric
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instaliation Units dimensions for 24 kV /

IM, IMB, PM, QM, GMB, SM, IMC, QMC, CM, CM2 NSM-cables, NSM-busbars, GRM, CVM GBM, GAM2
g T T
§ 450 % 450 %
ﬁ'_:_: '_ b :'.'L”
1600 o 1600 S
90 840 30 %0 840 30 90 840 30
w70 wHe7o whhe 70
GAM Giv GEM
& B .
E
H
1600 s 1600 ' : 1600
90 840 30 30— 930 —]
e 70 1080
GBC-A, GBC-B IV with EMB cption
# e T 3 }
% ok 450 % I 803
o3 . . ]
o }
A i
e 1600 i 1600
i | -
90 840 108 80 B4O a0 -
5 ot 2
[ W
B e
&=
822 .
AMTED3OB07SEN Schneider 93 -
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Units dimensions for 24 kV Z

DMVE-A, DMVL-D, DM1-A, DM1-D, DM1.W, DM1-Z,  DM1-A 630 A with EMB option DM1-A, DM1-W 1250 A
DM1-5, DM2 630 A
i R j 1T ; e m—
§ ; ) 450 ] Lo 503 B 1 1 450
i - i b
H H i
? ? ’T
| 4600 L 1600 L 1600
B 1] B
200 200
90 840 100 90 840 100 339
83y — 260
80 840 100
DMV-AG30A DMV-A 1250 A
B £ © T
k 3
Q .3 a ]
_3 1680 : 5 1680
— {0 L
180 L»- -t 85 445
i 85 ;
90 840 100 T4
90 840 100
DMV-D pMV-S
2 I @ g
0 ot 2] -
T 1s80 _ 3 1800
- . - \ : T i 100
. LY
%0 J‘ 15{}L~
- B v 85
e 840 100 90 840 100
o4 Schneider AMTED398078EN

3Electrlc
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Civil engineering
for 24 kv

DE1052G

Ground preparation

To obtain the internal arc perfermance, ground implementation must comply with
the following requirements:

w Straightness: 2mm /3 m{Rep.1)

B Flatness: 3 mm maximum (Rep.2}

All the elements allowing the evacuation of the gas (duct, casing, ete.) must be able
i bear a load of 250 kgfm?,

Cubicle

front face,
U GO0 G0 B Glgs, o ol g a0
R PR besB Ll se s,
b 5 %o 0% 6 ST, 0] 05 @ o, 0% @ o,
gﬂ_uai)oo‘n.;ﬂ CRCRCTN &0 e
poa'op e doogtaG R, Co0n 00, G0y G o
2 50 fudle b0 9% SHalhy b2 5% fatle? 20 Gad
0p 00"t Mot agts L a wRE D g @t e et 0o .Y
B oot 0 S L o TR 110,05 78R v a R Sedn o
805z e07 80 hEiag 8 5o for e nd P banp 8 £ S ilapf 2R Galhh
uuug onqﬂ.'ﬂ‘,us'u (‘7" %’ug"h"“(‘?" ﬂuog'n og = aoé’, cus‘ono
G20 O nloh0 a9 0 00l ¥ 02, &, olhh 8 0D 0 oTal I 63, 2 0Fuh £ 02 & ol

Qa0 3 0 7, [oh: a < A BT

N O L e P R g e

Fixing of units

With each other

The units are simply bolted together to form the MV switchboard {bofts supplied).
Busbar conneciions are made using a torque wrench set to 28 mn.

On the ground

® For switchboards comprising up to three units, the four comers of the switchboard
must be secured to the ground with using:

2 M8 boits (not suppked) screwed info nuts set info the ground using a sealing pistol
1 screw rogs grouted info the ground.

W For switchboards comprising more than three units, each unit may be fixed io

the ground

# In circuit-breaker or contactor units, fixing devices are instatted on the coposite
side of the switchgear.

BAPHO C
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Layout exampiles for 24 kV

Prefabricated substation (Kiosk)

PESIZNS

Evacuation duct

To eneble the evacuation of gases by the top, users
must install a conduit fixed to the coupling flange

at right or left of the switchboard.

The end of the duct must block water, dust, moisture,
animais, etc. from entering and at the same time
enable the evacuation of gases info a dedicated area
through a device situated at the outer end of the duct
(not supplied).

Evacuation duct example

The evacuation duct must be made of metal sheet
of sufficient thicknass to withstand pressure

and hot gases.

Coupling flange
{supplied)

LESEEST

DESESSEEN

1

oe

Position of cubicles in a substation

Installation of a switchboard classified JAC: A-FL

-

1
A s A A 938
e 25 (i) I—l “““”‘(mnna:;?,m)‘-
instaliation of a switchboard classified IAC: A-FLR
300
{(rinimum}
]
A ﬁ},_ A A 830
%-4»—» 25 {inimumy) ‘—I bmn.{';fa?_fn%m}

or 50 {evacuation by the top)

With upwards exhaust left side
cedling height 2 2150 mm)

(

o 5G]

450

1600

86 Schneider
3Elec{rlc
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installation Dimensions and weights
for 36 kV

Dimensions and weights

Unittype ' gight 7 Width o D Depdn s D welght
T, SM 750 {1400t 310
IMC, IMB 750 1140047 470
QM, PM, QB 2250 750 {14001 330
QMC 2250 100G 14051 420
DM1-A 2250 1000 140017 600
DM1-D 2250 1000 140017 560
DM1-W 2258 1000 14004 660
NSM 2250 1500 140010 620
GIM 2250 | 250 1400 a0
DM2 2250 1500 14001~ 900
DM2-W 2260 11600 1400 G20
CM, CM2 2250 {750 14009 460
GBC-A, GBC-B 2250 750 1400 11 420
GBM 2250 750 14003 260
GAMZ ‘ 2250 1750 1400 250
GAM 2250 | 750 1460 3 295

{7} The depth measures are given for the floor surface.
{2} The depth in these units are 1615 mm with the enfarged low voltage compariment.
{3} The depth in these units are 1600 mmun with he standard low voltage compatiment.

Dimensions
1, SM, VG, QM, PM, IME3, CM, CM2, NSM units DM1-A, DM1-D, DM2,
GBM, GAM, GAMZ, GBC-A,GBC-B DMWY, DM2.W units
QMB, OMC units
¥ e 100 g e 216 215
& & : ¥
2250 2250
b= 4400 ——wlle— 32 e 1400 32
i 230
- =5
e
B foe
O =
()
AMTED3I98073EN Schneider a7
P Efectric
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TS

Civilengineering
for36 kV

Ground preparation

Units may be instailed onh crdinary concrete grounds, with or without trenches
deperxling on the type and cross-section of cables.
Required civil works are identical for alt units.

Fixing of units

120 i B I 50 With each other
;‘ ; The units are simply bolted together to form the MV switchboard (boits supplied).
yrm T "& SR Busbar connections are made using a torque wrench set o 28 mN.
On the yround
- m for switchboards comprising up to {hree unifs, the four corners of the switchboard
1100 must be secured {o the ground using:
o 1400 & holts {not supplied) screwed into nuts setinto the ground using & sealing pistol
3 screw rods grouted into the ground
L ® for switchboards comprising more than three units, the number and position of
156 o fixing points depends on focat criterfa (earthquake withstand capacities, etc.)
oo B m position of fixing holes depends on the width of units.
14-2’425”/' Unﬁ;type: B RE PR R N SEEEIE A(mm) S Bmm) v
I, IMC, VB, QM, PM, SM, CM, CM2, Tv 750 650
GBC-A, GBG-B, GBM, GAMZ, IMB, GAM, QMB
DMi-A, DME-D, DM1-W, QMC 1000 900
D2, NSM, DMZ-W 1500 1400
GIM 250 150
a5
€ B
=l
€ ==
ke, T
[ W
LR,
&3 A
-
98 Schneider AMTED398078EN Z gﬁ
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instaliation Layout examples for 36 kV

Conventional substation {Masonery)

Top view Side view

65885

DESS565

-t 100 2550 min

[
5260 rin, -

1770 min,

s e 100 1

J,—ﬁt 100

] Minimum required dimensions {mm)
X {1} in case of upperincoming opfion: it must be 2730 mm (ne inferal arc withstand if sefecled)
{2 In case of upperincoming apfion: it must be 2830 mm (no infernal arc withstand if selecled)

3
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Trip curvesfor VIP300 LL
or LHrelays

SE63614

¥ 1208 Wl | > is 1218 0% Fo>

With lower definite time threshold With lower inverse definite time threshold

Definite time tripping curves

Slcurve Vicurve
ts) 1(s)
100 | ] 100 %
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Trip curves for VIP 35relays

Phase protection curve

s
g gy o The trip curve shows the time
g [ S : before the refay acks, to which
® - e S ; must be added 70 ms to chiain
i S Co : ‘ the breaking fime.
4
i
16 }9
14
aid L R e i Total breaking time
: T Typa
0'01 T T 13 T T - ¥ & !ns
01z 5 10 15 20 75 o
mﬁ =
- %
AMTED398078EN Schneider —
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Fusarc CF fuses
Fuse and limitation curves

Fusecurve 3.6-7.2-12-17.5-24 -36 kV
Time {s)

<
1000 ¥

2]

6.3 A
10 A
16 A
28 A
25 A

oo

f !

ne

2
oo 315 A
40 A
50 A
534
T . oA
100 A
125 A
L 160A

6

i

o
too: |
H

|

i

-
hi~d e HEBO

PR T YO SO N

ny

0.61

8
10000
Current (A}

Limitation curve 3.6-7.2-12-17.5-24 -36 kV

Maximum value of the imited broken current (kA peak)
The diagram shows the maximum Kmited broken current value Teo

as a function of the rms current valre which could have sooured § 8
inlhe absence of a fuse. 8 6
4
2
10
8
[
&
F]
1
8 € b=
& @
€ ==
4
iy
i S
r O &g
p
A @ﬁ
[} - -
6 8 2 4 B 4
0.1 5 1 2 58y ? G ® 108
Rms value of the presumed broken current (kA g
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Solefuse fuses
Fuse and imitationcurves

Fusecurve 7.2-12-17.5-24 kV
fime {s)

mo

51003‘ &
8 . . X

£ [ 1

16 A
20A
25 A

3EA
43A
83 A

_ B0A
100 A

~ 125A

/ o.01

8
10000
Cuirent {A)

Limitationcurve 7.2-12-17.5-24 kV

Madmum vakue of the limited broken current (kA peak)

The diagram shows the maximum kmited broken current value 100, oS
as & function of the rms curment vaiue which could have occured 8 8. - ) : _,./ S
in the absence of a fuse, g 5
4
2.
0

2 2
24 4 6 8 2 46816 2 4 6 8

0.7 1 100
Rms value of the presumed broken current (kA)
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SM6
Switching

Only one of the boxes dicked or filled im_ml by

the needed value) have o be considered between each
horizontal ling.
Green box [)g corresponds to none priced functions,

]
o) |
g E
wal ]

wf

Rated voltage Ur

Service voltage

Short-circuit currentisc

Rated cumrent Iy

Internat arc withstand 12.5 kA 1sior 24 le—l 16 kA 1s for 36 kVE

Type of cubicle -

24KV SM 375 M 375 g oo | mears| |
SM 500 {for 1250 A} so0| |

36 KV sMyso[ | o]l 1T mcTso[ | mp 750 |

Position in the switchboard  Firstonleft] Middie | - Last on right

Direction of jower busbars for IMB &
Left (impossible as first cubicte of switchboard) ‘5 m

Righim%,. i

Common options .
Replacement of CIT by Cit m CI2 m
Flectrical driving motarization 24 Vde 148 Vde 120/127 Vac (50 Hz) ]
endior coil voitage e n
(ot applicatle an S cubicle) 32 Vde 120-125 Vdo 220/230 Vac (50 Hz} -
48 Vde 137 Vidc 120127 Vac (80 Hz}| |
60 Vde 220Vvdo 2201230 Vac {60 Hz}
Signalling contact 1 Con SWand 10 8 1C on ES (not appliceble on SMeubidle)] |
20&2consw| |  20&3ConSWand10&1ConES
W
Inferlocking Tubular key type @D Flat key type D
For alf cubicle (except M) A4| | A3 sme-sms P1 SMB-SMB
Localisation of 2nd fock for A3 Onswitch} | Or: garthing switch
localisation of 2nd Inck for A4 Cubicle no.|
SM cubicte only Pz SMe-sMe} | P3 SM6-5M6
Replacement of 630 A upper busbar by 1250 A {nof possible for IVB)
Digital ammater or AMP 210} | Flair 23DV zoro sequenca|
fault current indicator Flair 210 Frairz2n[ | Elair 23DV

24 kV options -
Remote controd signalling
2fghts] | 2ughtsand2PB[ | 2fghtsand 2PB+ 1 switch[ |
Voltage of the lights (must be the same than electricat driving mechanism)
2av] ] ssvl | wsonzsv[] z2ov| |
Roof configuration {A, 8 or € only one choice possible)
A -Cable connection by the top (cable maxi 240 mm? with VPIS)
Singte core 2 x single core
B - Low voltage control cabinet (h = 450 mm) With unpunched deor
© -~ Wiring duct
Cable connection by the bottom (not applicable on IMB, cable maxi 240 mm?)

Thres core Singie core 2 x single core
50 W heating element
Surge arresters for iV 500
rzw[ ] tewv| ] izivf | 17skv] ] zaxv[ ]
Operation counter
CTs for IMC (quanfily) 1] z[ ] 3

Visibility of main contacts
Pressure indicator device Analogic manometer without visibility of main contacts] |
Pressure switch ' Angzlegic manometer with visibility of main contacts

Busbar field distributors for severe conditions (only for 630 A) Chger,
iternal arc version {not possile with "tep incomer” option) 16xA1s \ 20kA1s
Gaz exhaust dizection Downwards (only for 16 kA 15) E \ \\\Upwards

36 kV options” -

Efectrical driving mechanism (with O/C coils and AC contacts)

Ol cotls without electrical driving mechanism

Gable connection by the top (single core cable maxi 240 mm2 with VPIS)

Cable connection by the bottom (2 x single core, cable maxi 240 mm?2, not applicable on IMC)
Surge arresters {not applicable on IMB, IMC cubicles) 36KV

106 Sc%p eider
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SM6 ;

Switching
Automatic Transfer System

Only one of the boxes {licked or filled {;E by

the needed value) have {o be considered between each .
hoizontal line. Rated voltage Ut s [————!

Green box | X | corresponds to none priced functions. Service voltage {kv) f

Short.circuit current Isc (kA) l

Rated current Ir (Al[
intemnat arc withstand 125k 1sfor24kv] | t6kAtstoraskv]
Type of cubicle/upper busbar for 24 kv _
=630 A, Ir bushar = 400 A NSM busbar NSM cable
¥ = 630A, i bushar =630 A NSM Bushar NSM cable
=830 A, irbushar=1250A NEM cable
Type of cubicle for 36 KV NSM busbarm NSM cable m
Pesition in the switchboard  Firston feft ﬁ Middie m Laston right [—|

Incoming bottom busbar for NSM busbar

Lee NN rigny \_[]

Cable connection by the bottom {cable maxi 240 mm?) for NSM cable

Three core on both r—[ Single core on both r—] 2 x single core on both m
Stand by source Generator without parzfeling
Utitity with paralieling m Utility withoul paraieling

Control unit HME language

Frensh I_I English [_E Spanish {—l Porliguese D Chinese ﬁ

Common options
Signalling contact tConSWand1Q&IConES B

/ Oporation counter ]
4+
; 6.
nterlocking SM6-SM6 Tubutar key type @ [:] Flat key lype B

1xPy Right cub’zcie[ ! Left cubicle
2xP1 Right and feft cubicle
1xA3 Right cubicle Left cubicle
On swilch On earthing switch
2 XA3 Right cubicle On swilch QOn earthing switch
Left cubicle On switch {On earthing switch
Ceontrol and monitoring ]
Protocol type onPal | iEC 10%/204] | Modbus (by defauit)] |
Modem type FFSKE ] RS485| | RS232 (by defauit)} |
PSTN GSM FEK
24 kV options _—
2 heating elements
Busbar field distributors for severe conditions (only for 630 A)
tnternal are version (a0l possible with “opincomer” option) 16kA1s] | 20%Ats
Gaz exhaust direction Downwards {only for 16 %A 1 s)] ] Upwards
& o
vy DRSO
ey
[ T,
U
AMTED39807BEN Schneider 107
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SM6

Protection
Circuit breaker

Oniy one of the boxes (ticked | X | or flled m by
the heeded value) have to be considered betwesn each
horizontal #ine.

Green box corresponds to none priced funclions,

Common 24/36 kV
Rated voitage Ur {kV)] E
Service voltage {kV} [ i

Short-circui{ currentisc

frs)| ]

Rated currentIr (A)!
Internal arc withstand 125 kA Isfor 24 kV 16 kA 1s{or36 &V}
24 kY For 8F1 circuil breaker DM1-A TS0 DM1-DIeft 750] [ DM1-Dright 750 |
D-S 780 DMI-Z75G| | DM1-W750] |
DM2 left 758 DM2 right 760
For SFset circuit breaker DM1-I fefl 7560 DM 1-D right 750
For Evolis trontal 630AG8  omwvea| | DMV:S DMV-D right
Fer Evolis laleral 830 ACB DMVE-A DMVIL-D
36KV For SF1 circuitbreaker  OM1-A3000[ | DMa-Dteit1000] | OM1-D right 1000] ]
DM1-W 16C0 DM21eft 1500 | OM2right 1500 Lo
DM2Z-W right 1500
Position in the switchboard Firston lett ﬁ Middle f_l Last on right H
Circuit breaker See specific order form
Current transformers (CT) and LPCTs See specific order form
Basic 24 kV
Bushar {ir 2 i cubicle)
For DM1-A, DM1-S, DM1-W, DMVL-A, DMVL-D ,DM1-D, DM2 -
aooal | saoa] | 1250A
For DM1-A, DM1-D, DM1-W, DM1-Z 1260 A
For DMV-A, DMV-D G30A 1250 A
For DMV-S 630 A
Protection .
For DM1-8, DMV-5 VIP35 with CR{:D VIP30OLL with CRa} |
VIP300LL with CRb
ForDM1-8 Sepam series 10with CRBE ] Sepsm series G with CRb
For DMVLA, DMV-D Sepam series 20/40

For D2, DM1-Z, DWW

Slalimax 5A, 25| | Statimax 1A, 2s

Control for DMVLA and DMV-D
Local (shunt tip coif compulsory)
Remete (apening coll and closing coll compulseny}

Local and remote (apening coil and cosing compulsory)

Voltage of the auxiliaries 48/60 Vde D 101125 or 220/280 Vde}
118130 or 2201240 Vaie (50 Hz)
Voltage of signalfing agmovde] | ttonzsvdel | 220250vde] |

1104130 Vag (50 Mz}

2201240 Vac (50 Hz)

Cable connection by the bottom
For DM1-A, BVH-W, DMVL-A -
3 x single core cable maxi 240 mm?

6 x single core cable maxi 240 mm?

Gurrent seRsors MViype CT| | LPCTring type for DM1-AG30A] |
LPCT MV type for DM1-D DMA-W B30 A

Basic 36 kv .

Voltage of the auxiliaries 48/60 V&CB 1101125 o 2207250 Vdo| ]
110/130 or 220/240 Vac (50 Hz)

Voltage of signalling 48/50 Vet | 110/125 Vdc:‘_l 220250 vde| |
1104120 Vac (50 Hz) 220240 Vac (50 Hz)

108 Schneider
SEfecrric
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SM6

Protection
Circuit breaker

Only one of the boxes (ticked or ﬁlleé{:::] by
the needed value) have to be considered between each Common options
horizontal Iine,

Interfockimn
Green box]X] corresponds to none priced functions, g Tubdar keytype@D Flatxey type [:]
] ca

Not applicable on DM2 al ] o]
Signalling contact 20 &2 G on SW (nof applicable wilh VTs) -
20&3ConSWand 10 &1 ConES (not applicable wilh Vis) ||
10 & 2 C on SW {avaifable only on cubicle with VTs)
Vs (not applicable for DM1-8, DMV-S) See spedific order form
24 kV options
Roof configuration (not applicable on DMV.A, DMV-S, DMV-D)
{A, B or C only one choice possile)
A-Cable connection by the top {cable maxi 240 mm? with VRIS

Single core | | 2xsinglecore| |
DM2 13584 2 sets
B -Lowvoitage control cabinet .
P2 1 cabinet| | 2 cabinats
C « Wiring duct pM2 1 set 2sets
Other cubicles t1set| _
Surge arrester
50 W heating element
Repiacement of 630 A upper busbars 400-630 A by 1250 A
Busbar field distributors for severe conditions (only for 63G A)
Enternal arc version (not possible with “lop incomer” option} 16kA s 20kA LS
Gar exhaust direction Downwards {only for 18 kA 18) I Upwards
36 kV options : : o :
Cable connection by the top {single core cable maxi 240 mm?2 wilh VPIS) m

Cable conhection by the bottom (for DM1-A and DM1-W only)

3 x 2 x single core cable maxi 240 mm? ]
Surge arrester 38 kY
/ Sepam relay protection See specific arder form

iPHO ©
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SM6

Protection
Fuse switch

I

Oniy one of the boxes (ticked | X | orfilled I:I by

the needed vakie) have to be considered between each
horzontat line. Rated voltage Ur {KV) r—l
Green box | X | corresponds fo none priced functions, Service voltage - r_ﬁ__—]

Short-cireuit currentlsc (kA)l I
Rated currently (A)[

Internal arc withstand 125ka1sfor24kV| | 16KkAIstor36 RV

Type of cubicie

2% Qama7s omears| | amcezs| | emars| ]
QM 506

|RY amrso[ | omezso[ 1 owmctooo] | prerso] |

Position in the switchboard Firston lefi Middle Last on right

Current transformers for GMC 24 kY (to see price staucture)
Quantily of CTs 1ﬁ 2m Sm

Direction of lower busbars for GMB - %
et D [} Right £ ]

Common options _
Fuses (see fuse price siruclure) Service voltage < 12 kv
Replacement of mechanism CIHT by Cit (only for PM)
Efectrical driving motorization 24 Vde| | tovac| | 1zonzrvacsorn] ]
32vde] | 120-125Vde || 220/230 Vac (B0HZ)| |
48Vde] | 137Vde| | 120M27Vac{BiHz)) |
] 50 Vdi 220 Vde 2204230 Vac {86 Hz)
/ Shunttrip Opening (on CH) n Closing and opening (on Ci2) m
2avael | tsovdc] | 1aomervacsoHz| |
32vdc] § 120-126Vdc : 2201230 Vac (50 Hz) |1
4BVdo| | 137 Vdc L. 120Nz Vac (60 Hz)
BOvde] 220Vvde| | 2201230 Vac (80 Hz)
380 Vac (50460 Hz)
Auxiliary cortact signalling 1Con8Wand 10&1ConES| |
2082ConsW] | 2083ConSWand10&1ConES
Inie;aﬁng ci D cd B Tubular key lype @[} Flal key type E:]
Replacement of 630 A upper busbar by 1250 A (not possible for QMB)
Blown fuse signalling contact {Tor QM, QVIB, QMC)

24 XV options
Replacement of mechani C11 by CI2 (only forQM)D
Remote control signalling (for GM only)
2tighis] | 2lightsand 2PB[ | 2nghtsand2PB ¢ 1switsh] |
Voltage of the fights {must be the same than electical driving mechanism) -
2av] | av[ 1 oz ] 220V
Biown fuse signalling contact (mechanical indication PM, etecirical for the other cubicles)
Roof configuration (A, B or G only one cholce possible)
A - Cable connection by the top (cable maxi 240 mmZ with VPIS) -
Single core [-W} 2 x single core
B - Lowvoltage control cabinet (h = 450 mm} With unpunched door
C «Wiring duct
50 W heating element
Operation counter
Bigital ammeter (not applicable for QMB} 'S AMP21D
Visibility of main contacts .
Pressure indicator device Anglogic manometer without vishﬂ%;; ig contacts| |
Pressite swilch Anglogic mancmetar with visibi fain contacts
Busbar field distributors for severe conditions (only for $30 A)
Internal arc version (nol possible wilk: "top incomer” oplion)  16kA1s 20%Ats
(3az exhaust direction Cownwards {onlyfor 16 kA 1)} Upwards
36 KV options .
Replac 1 of mechani CIT by 12 (only for PM)
Gable connection by the top (singke core cable maxi 240 mm? with VPIS)
110 Schneider ' AMTEDBSBOTSEN
fPElctric
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SM6

Protection

Vacuum contactor (Direct Motor Starter)

for24 kv

Gy ene of the boxes (ticked or fifted [:::; by

L

the needed value) have lo be considered between each
hosizontat ling.

Rated voltage Ur

wy)| 7.2

Green box corresponds to none priced functions. Service voltage

v

Shortcircuit current Isc (6.3 kA withoul fuse)

)

Rated current Ir {max. 400 Awithout fuse}

A |

Intemal arc withstand

12.5 kA 13|

Pogition In the switchboard Firston leﬂm Miritﬂen Last on right E——l
Busbarlr aoal 1 saoal | 1zs0af |
Phase current sensors 1 CTE_E 2 CTL} 3CT] |
3 LPCT ring type
Key int ki for 52
ey interjuckings for 52 type Tuhular key zypee@EI Flatkey lype D
Options ' . -
MV fuses 254 31.5A 4GA 50A] | 83AL |
soal | 100a 125A 160A 2004 250A
Busbar field distributors for severe conditions (only for 830 A)
Key interdocki forC1
ey interlockings for C1 type Tubular key type D Flatkey type D
Veoltage transformer (quantity) 1 l I 2 3
internat arc version (not possible with “top incomer” opfion} 16kA1s 20%A1s
Gaz exhaust direction Downwards {oniy for 16 kA 15) tpwards
Vaéimm conléctér . Magnetic ﬁolﬁ ] .M.échamcal fa cﬁing
Qpen release 48 vdc 126 Vde 260 Vde
Closing coil 110 Vacide] 120Vadde] ] 125Veddep |
220 Vac/de|  ]240 Vackde 250 Vag/do

AMTED298078EN
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SM6

Metering

Cnly ane of the boxes (ticked [X]orfites | Joy

the needed value) have to be considered between each comgﬁo

horizontat line,

Green box i X | corresponds to none priced functicns, Rated voltage r (k\ﬂ% l
Service voltage {kv) m
Shert-circuit current Isc {kA) §——]
Rated currentIr {A) r———l

Internal arc withstand 125xAtsfor2a kvl | 16kA1ster3brv] |
Type of cubiciefupper busbar for 24 kv
ir=630A, Irbusbar = 400 A cmf 1 omzf | ™af | eBo-a] |eBce| |
Ir=630A, & busbar = 630 A M CMz ™ GBC-A GBC-B
Ir=630A, trbusbar= 1250 A Ch CM2 T GBC-A GBC-B
Ir=1250A, Irbuskar = 1250A GBC-A GBC-B
Type of cubicle for 36 KV cm7sol | cmzsof | GBC-A750[ |
T 760 GBC-B750
Position in the switchboard Firston §eﬂ§—! Middle ]_i Last on rigmm
Direction of lower busbars for GRC-A
Leﬂl | Righi_r B
Signalling contact (for Ch, CM2 and T™ only) tQand1ConSW
Fuses (for CM, CM2Z and TM only) See fuse price structure
Basic 24 kV ) - -
Vs for GBC (to see price structure) Phase/phase Phase/earth
CTs for GBC (to see price structure) Quanfity 1 2 | I 3
Ratio choice for GBC
Protections 1 secondary H 1 high secondary :
2 secondasies 4 low secondary
Basic 36 kV
Voltage transformers See specific order fonm

24 kV.options

Roof configuration {&, B or C only one cheice possible)

A - Cabie connection by the top (cable maxi 240 mm? with VPIS) -
Single corer‘E 2 x single core

B - Low voltage contrel cabinet (h =450 mm) F | With unpunched door

C - Wiring duct

50 W heating element for CM, CM2, TM

Busbar field distributors for severe conditions
{only for 630G A and CM, CM2 and TM cubicles) T

Blown fuse auxiliary contact (for CM, CM2 and TM only) 10and1C

Internat arc version (nol possible with “top incomer” option) 16 kAts 20kA1s
Gaz exhaust direction Dowriwards (only for 16 kA 15} Upwards

36 kV opticns

Current transformers and voltage transformers for GBC See specific order form

Cabte conneétion by the top (single core cable maxi 240 mm?2 with VPIS)
Reptacement of 630 A bushar by 1250 A {for CM, CM2 and TM only}

112 Schneider ' AMTED398078EN
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SM6
Other functions //

Only one of the boxes (tici(ec or filled m by ; % : 1___i

the needed value) have to be considered between each
horizontat line, Rated voltage Ur ) |
Green box corresponds to none priced functions. Service voltage (kV)[ l

Short-circuit current Isc {kA} I '
Rated current ir (A)l '

Internal arc withstand 125kA1sforzav] | 1ekAssforaskv] |
Fype of cubiclelupper busbar for 24 kV

Ir =830 A, irbushar= 400 A GAM 500 (GAM2 375 GBEM 375

Ir =630 4, irbushar=630A GAM 500 GAMR2 376 GBM 375

Ir=1250A, Irbusbar = 1250 A SAM 500 GBM 375
Type of cubicle for 36 kY gamrso] | camzso] | cem7se] |
Position in the switchboard __ Firston left| | widdie| | Lastonzight] |
Direction of lower busbars for GBM

|eft {impossible on the first cubicle of the switchboard) ._rl"] Righ(—[.m

24 &V options
Roof configuration (A, B or C ohly one choice possible)
A - Cable connection by the top {casle maxi 240 mm? with VPIS)

Singie core t—l 2 x single core [ ]
B - Low voitage controf cabinet (h = 450 mm) With unpunched door
C «Wiring duct
Wiring ductfor GBM ]
ES auxiliary contact (only on GAM 5003 10and1C E—l

Surge arresters for GAM 500, 630 A

r2rvi ] 1orv] ] 1zkv] | 17.5v] | 20kl ]
Intertocking on GAM 500 Tubular key type @]:] Flat key type m

/ Az enve-sve| | P5 SME-SMB}
i Localisation of 2nd fock for PS Cubigleno. |
Heating element (on GAM 500 630 A and on GAMZ) ]
Digital ammeteror AMP 21D (except GBM) Flair 230V zero sequence ]
Fault current indicator Far2in] | Flair22D Flair 230V
Internal arc version {not possible wilh "lop incomer” oplion) 16 kA ts —} 20KATs
Gaz exhaust direction Downwards (only for 18 kA 1s) | Upwards
36 kV options o : -
Cable connection by the top {single core cable maxi 240 mm? with VPI$)
Replacement of 630 A busbar by 1250 A (for GAMZ only)
Surge arrasters for GAM2
Qe oo
L, ==
LR g,
AMTED3IB078EN Schneider 113
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SF1

2
Lateral disconnectable or withdrawable

Only one of the boxes (ticked or filled m by

the needed value) have to be considered between each
horizental ine.
(Green box corresponds to none priced functions,

Rated voltage Ur

v

Setvice voltage

vy |

impuise veitage Up

{kVbil} ‘ E

Short-circuitcurrent Isc

)] [

Rated curreptly

(A)| E

Frequency 60 Hz[_l 50 Hzr—E
Mechanism position Disconanectable Al m Bt I
Withdrawabie Bt

Colour for push buttons and indicators
Push buttons openfclose: Red/black
Indicator openiciose: Black/while

Operating mechanism chargedfdischarged: While/yeliow

1st opening release (see possible choices combination table befow}

Shunt opening refease YO1 - .
24vde} | 60Vdey | 220Vde| 220Vac (50 Hz)] |
30vde | #ovde] | 48Vac(50Hz)| | 120 Vac (60 Hz)| |
48 Vdc 125 Vde 110 Vac (S0 Hz} 240 Vac (60 Hz)

Undervoliage _Elease Y™ - o
24vdo| | 60 Vde : 20vde| | 220Mac (B0 Hz}| |
30vde] | 110Vdc| | 48Vac(S0Hz)| | 120 Vac {60 Hz}| _ |
48 Vo 125Vde 116 Vac (50 Hz) 240 Vac (60 He}

Mitop Without contact With contact

2nd opening release {see possible choices combination table balow)

Shunt openlng_release YOz -

24Vde; | 60Vdei | 220 vde| | 220Vac (50 Hz)| |
30 vdo - M0vde} | 48Vac(S0Hz)| | 120 Vac (60 Hz)
48 Vdo 125 Vide 110 Vac {50 Hz) 240 Vac (60 Hz)| |
Undervoltage refease YM . -
24Vde{ | 60Vdc| 220 vee| | 220Vac (80 Hz)| |
30vde| | Movde| | 48Vac{50Hz)| | 120Vac(60Hzy| |
48 Vde 125 Vde 110 Vac (80 Hz) 240 Vac (60 Hr)
Mitop Without contact With contact
Remote cantrol -
Electrical motor M 2a.32vae] | 10,127 vacac| |
48...60 Vdc/ac 220...250 Vdolac
Shuni ciosing release YF - .
24Vde 66 Vde 220Vde| 220 Vac (50 Hz)] |
30Vvde 10 Vde 48Vac(50Hz)| | 120 Vac (60 Hz)| |
48 vdc 125Vdc 110 Vac (G0 Hz) 240 Vac (B0 Hz)

Leaftets language

French I_—l

Enghish| |

Different releases combinations

Shunt opening refeases YO1/YO2

Undervoliage release YM

Mitop

114 Schneider

Electric
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SFset

Lateraldisconnectable z
forSMG624 kV

Only ane of the boxes (lckea [ X Jorfiiea [ Joy

gu:ﬂziiiji ::.Eae) have to be considered between each Rated voltage Ur V) i——l
Green box corresponds fo none priced functions. Service voltage ’ {kV) r"j
Impulse voltage Up {kail)'—i
Shor-circuit current isc tkAY M
Rated current br 630 A maximum
Frequency 60 HzE_i 50 Hzﬁ
Mechanism position Al E_l B1 m

Colour for push buttons and indicators

Push buftons openfclose: Red/biack

Indicator openiclose: Blackiwdite

Operating mechanism charged/discharged: White/yellow

VIP 300P (rotavailavieforall  CSa 20071 5= 10 to 50 A ks = 40 o 200 A
elecirical charactoristics) CSh 125001 IS =630 312A s =260 to 1250 A
VIP 300LL CSa 20041 s = 1010 50 A I5 = 4G t0 200 A

CSh 125071 I =630 M2A s = 260 fo 1250 A

2nd opening release (see poss%bfe choices combination table below)

Shuntopening refease Y02 - .
; 24vde| | B0Vdc] | 220 vde| | 220 Vac (50 Hzy|_|
30vdo) | 119 Vde - 48 Vac (50 Hz}| | 120 Vac (60 Hz) .
/ j 48 Vide 126 Vde 136 vag (50 Hx 24¢ Vac (B0 Hz)
Undervoltage release YM - .
24vas) | 60Vde] | 220vde] | 220 Vac (50 Hz)} |
3evdel | 10vde] | 48Vac(50HzZ)| | 120Vac(60Hz) | |
48 vde 125 vde 110 Vac (56 He) 240 Vac (60 Hz)
Remote control . _
Efectiricai motor M 24, .32vde; | 410,127 Vde/ac| |
48...60 Vddfac 220...250 vddofac
Shunt diosing release YF - -
24 Vde B0 Vde 220Vde] | 220 Vac {50 Hz}} |
30 Vde 140 Vde 48 Vac (50 Hz)] | 120 Vac (60 Hz}| |
48vde 125 vde 110 Vac (50 Hz) 240 Vac (60 Hz}
Test box (VAP 6} ]
Leaflets language French I } English

Eﬁm
b el
e

Different reloases combinations

Mitop 11101

Shunt opening release Y02 1

Underveltage refease YM ; 1

AMTED39B078EN Schneider 118
@Electr ic




Evolis
Frontal fixed version
for SM6 24 kV (up to 17.5kV)

Oniy one of the boxes (licked or filled m by
the needed value) have to be considered between each
horizontal ne.

Green boxz‘ corresponds to none priced funstions.

1

Rated voltage Ur [kV) 12[7] 17.5] |
Service voltage (kV)I_-m’l
Short-circult current Isc 25 kA
Rated normal current ir {A) saom 1250m
Phase distance 185 mm

Opening release {see possible choices in combination table befow)
Shunt opening release MX

24 VacH 24.,.30\/ch:{ 100...%30VdcfacH

48 Vac 48...60Vvde 200...250 vdc/ac
Low energy release Mitop '
1 AC fault signaling SDE and reset 200...250 Vac are included I_—]

Remote control (operation cotnter already induded)
Electical motor MCH

24...30vac| | mo._tzswcl: 200...250 Veic|_|
48,,,.80 Vde/ac 100...130 Vac 200...240 Vac
Shunt closing refease XF . -
24Vac [ | 24.,‘30Vdcl: 100.., 530 Vdofac ||
48 Vac 48,60 Vde 200...250 Vdg/ac
Operation counter CDM ]
Additionat auxiliary contacts OF (4 AC) 1 2
Ready to close contact PF (1 AC)

Locking of the circuit breaker in the open position

By padieck D
or by locks and keys Tubular key type @m Flal key type [:]
Iflocks 1lock] | 2identicatlocks| | 2 different locks

Dksabliﬁg of QG circuit breaker push buttons

Different releases combinations
Shunt opening release MX 1 4
Mitop 111

116 =3

o

ider

ectric
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Evolis

Lateral disconnectable version

for SM6 24 kV (up to 24 kV)

Only one of the boxes (ticked | X] or filled
the needed value) have te be considered between each

hoszontal line.

by

Green boxﬁ(jcerrespunds to none priced functions,

Rated voltage Ur

24 {kV)

Service voltage

vl

Impulse voltage Up

gevisin |

Rated normal current Ir

§30 A maximum

Phase distance

250

mm

Mechanism position

Bt

Colour for push buitons and indicators

Push buttons openiciose: Redblack

Indicator open/close: Biackiwhite

Operafing mechanism charged/discharged; White/yeflow

L) RN

Shunt opening release YO

24vdc Hovec] ]
48 vdc 125-127 Vde -

220Vde

1st opening release (see possible cholces combination table below) .

140 Vae (50 Hz)
220-238 Vac {50 Hz)

120 Vac {80 42)

Undervoltage release YM

24Vde 110 Vde ___: 110 Vaac (50 Hz)
48 Vdo 126-127Vde| | 220-230Vac (5CHZ)|

220 Vde 120 Vag (60 Hz)

2nd opening release {see possible choices combination table below)

Shunt opening release YO2 . -
24vde #10Vde] | 110Vac (50Hz)| |
48 Vde 125-127Vde| | 220-230 Vac (50Hz)} |

220 Vde 120 Vac (60 Hz}

Undervoltage release YM

HOVac (B0 Hz)] |

24 vdo 11ovee|” |
48 vdc 125-127 vde|_|

220Vde

120 Vac (60 Hz)

220-230 Vac (S0Hz)|

Low energy release Mitop

Remote control (operation counter already included)
Electrical motor M 24..32Vde
48...60 vVdciac

220...250 Vdclac

110...127 Vaciac| |

Shunt closing retease YF

24 Ve ovac| | 110 Vac (50 Hz)
48 Ve 126127 Vo] | 220-230 Vac (50 Hz)
220 vac 120 Vac (60 Hz)

Operation counter {already included i remote contrel supplied)

Different releases combinations

=g
oy
—
=
s

o
i

BAPHO G

Shunt opening refeases YOt 1 (AR
Shunt opening refeases YO2 1
Undervoltage release YM 1 1 1
Mitop 1¢t1¢e1
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Performance arc interne 7
Internal arc performance

Un arcinterne est une forme de sourl-circuit irés sévére
qui peut survenir dans une installation électrique.
Contrairement & un court-circuit dit « bouionng » oty le
courant de défaut circule dans des conducteurs
sohides, un arc interne fait cheminer le courant dans
V'air {devenant plasma) entre deux conducteurs,

£n plus des effets clagsiques d'un court-circuit
(échaulfernent des conducietns, efiorts
dlecliromagnétigues), Farc interne se caracieérise dong par
une quaniité d'énergie énorme ransimise au fuide.
|énergie dissipée, allant juscqu'a plusieurs dizaines de
mégajoules swr une seconde, provogue des effets de
pression ef thermiques

Le défaut d'arc interne est rare, mais sa criticité impose
o'en maitriser les effets.

L arc interne est causé paria rupture de rigidite
diglectrique entre deux parlies au potentiel différent,
Un are survienl entre deux phases ou enfre une phase
etla masse, B dégénére alors souvent en défaut
friphasé,

L'amorcage initial peut élre créé par |

| Le vieillissement des isclants solides que constifugnt
les gaines de cables, les résines Epoxy (fissures).

= Lintrusion d'un animat entre les parties conductrices,
soit créant directement un pont conducteur entre 2
phases, soit dégradant l'isolation des cables (rongeurs)
& lintroduction d’un ohiet entre les phases lors d'une
opération de maintenance, comme une clé mettant en
court-circuit le jeu de barres.

e Lne fuite de gaz isolant {pour les appareils
fonclionnant dans fe SF8) ou une perte de vide (pour
les appareis fonctionnant dans te vide).

L'arc interne se manifeste par des effets de pression,
seilicitation mécaniqua importanie de lappareil puis
par des effets thermiques, expulsion abondante de gaz
chauds a maitriser,

L arc interne se découpe en 3 phases génériques

& La phase onde de choc: 0-5ms

aphase montée en pression : 5-30ms.

m L.a phase expulsion et thermigue : 30ms- ...

l.es gaz chauds créés sont évacués en continu. Iis
doivent élre correctament canalisés, non seuiersent
pour que [a pression tende vers zéro, mais aussi pour

The infernai are fault is a very severe short-circuil that
can ooy in eleclrical equipment,

Whereas a convenlional bolted short circuil fault makes
the current fiow In solid conductors, the infernal arc
fauif makes the current flow in the air (which becomes
also plasma} between two conductors.

In addition to the usual consequences of a shorl-circuit
fault {conductors overheating, electromagnelic
stresses), the infernal are fransmits & huge engrgy
atount to the fluid. The dissipaled energy, which
reaches more than 10 megajoules over one second,
provokes hazardous pressure effects and thermal
effects.

The internal arc fault is rare. butilis so critical that we
must manage its effects,

The internal arc faull starls when the dielectric strength
is fost between two parts af a different voltage. An arc
appears belween lwo phases or belween ohe phase
and earth. I offen degenersles info a three-phases
fault.

The originat arc can be the result of:

insulating parts ageing (damaged cables shealfr,
crached Epoxy resin).

# The infrusion of an animal, thus directly creating &
short-circufl belween conductors, or damaging the
instdation {rodents).

8 The infroduction of an ofyject between the phases
during a mainfenance work, fypically a wrench in the
Dushar.

& Alnsulating fluid leakage (for the SFG insulated
devices) or a vacuum loss {(for the vacuum devices).

The consequences of infernal arc are pressure effects,
severe mechanical slress of the device and thermal effects
(heavy expulsion of hot gases thal is to be managed).

The internal arc fault divides into 3 phases:
The shock wave phase: D-5ms

B The pressure rise phase: 5-30ms

m The expulsion and thermal phase: 30ms

The gerieraled hot gases are expulsed in a continuous
way, They must be correctly canalized in order that the
pressure falls to zero, bul also lo manage their exbatst

FHHANA

mafiriser leur direction de sortie, dirgction. m
i
L e
~a
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Performance arc interne
Internal arc performance

Aces phases génériques peut s'ajouter une phase
d'éciatement de membrang, lorsgue 1a surpression
dans un compartiment hermétique est libérée vers les
aulres compartiments par Vouverture d'une membrane
calibrée,

Eliz est caractérisée par une deuxiéme onde de choc
et un transfeit de la surprassion aux autres
compartiments.

Outre ses effets mécaniques el thermigues, Farc
interne est dangereux pour :

w s& toxicité : 'air expuisé est chargé de vapeurs
plasliques et mélalliques irrespirables,

 son bruit : 'onde de choc initiate est une onde
acousfique dangereuse (160dB),

® soh rayonnaement iransmis : sans obstacie
intermadiaire, le rayonnement émis est capable de
bruler 1a peau au second degré en 100 ms.

RISQUES D'ELECTROCUTION, D'ARC
ELECTRIQUE OU DE 8RULURES

| Linstallation de cet éguipement doit étre confiée
axclusivernent 3 des personnes qualifiées, qui entpris
connaissance de toutes les notices d'instaliation et
contréié les caraciéristiques technigues de l'équipement,
®m Ne travaillez JAMAIS seul.

m Coupez toute alimentation avant de travailler sur
cat équipement. Tenez comptle de foutes es sources
d'alimentation et en particulier des possibilités
d'alimentation exiérieurs & la cellule ol est instalié
réguipement.

B8 Porlez des gants isolants pour éviter tout contact
avec uh conduciewr accideniellement mis sous tension,
Le non-respect de ces instructions provogquera la
mort ou des blessures graves,

in addifion to these three generic phases, a valve
opening phase can fake place, when the overpressure
in & hermatic compariment is refeased fo the other
compariments by the way of a cafibraled valve
oepening.

This phase is characterized by a second pressire
wave and a pressure fransfer to the other
compartments.

As well as ils mechanical and thenmal effects, the
internal arc fault is hazardous because of:

m s loxicily: the refeased gasas are foaded with loxic
plastic and melal vapors.

m its noise: the original pressure wave is a hazardous
acoustic wave {160 dB}.

@ ffs fransmitted radiation: without any obstacle. the
emitted radiation car burn the skin (second degree
fevel} in 100 ms,

HAZARD QF ELECTRIC SHOCK, ELECTRIC ARC
CR BURNS

& Only qualified personne! shoudd install this
aguipment. Such work should be performed only afler
reading this enlire sel of inslructions and checking the
technical characteristics of the device,

@ NEVER work alone.

Turn off alf power supplying (his equipment before
warking on or inside & Consider all sources of power,
inciuding the possibility of backfeeding.

a Wear insufating glovas lo avold any contact with a
conductor that has accidentally been energized.
Failure to follow these instructions will result in
death or serious injury.

125kATs X X
16 kA TS X X

X X X
20 kA 1s X X X

1 ATTENTION

:  CAUTION

Dans certaines conditions d'instaliation, la
performance arc interne n'est pas garantie dans

In gertain installation conditions, internal arc
performance is nof guaranteed when cables are

BAPHO C

X\ OPHTIHATIA

le cadre d’un raccordement des cibles parle connecited by ihe fop.
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Conditions pour obtenir la
performance arc inferne

Conditions to obtain the
internal arc performance

2 varsions de classes d'accessibiité sont disponibles :
& IACAFL,
@ IAC  AFLR

A Type A, limite au personnel autorisé seulement
F: acceés par la Face avant
L : accés parles faces Lalérales

Lorscrd'un {ableau Classifie IAC  A-Flesl adossé & un
mur, ce mur ne parlicipe pas 3 la performance arc inferne,

£59708

A Type A, limité au personnel autorisé seulement
F : accés parta Face avani

L. : accés par les faces Latérales

R accés par ia face Arriére

La norme CEES2271-200 annexe Aimpose un niveau de protection testé pour les personne se frouvant
_ aurveisinage de Fappareilage sous enveloppe métallique dans des conditions d'are interne,

1EC 62271-200 standard appendix A imposes a tested level of protection fo persons in the
vicinity the switchgear in metal enclosures under internal arc conditions.

2 versions of accessibility classes are avallable:
TAC A-FL,
m IAC A-FLR.

A: Type A, restricted to authorized personnel only
F: access by Front side
L.; access by Laleral sides

When a switchboard is classifiec IAC: A-FL wall-mounted,
thiswall doss not contribute o the internal arc performance.

A: Type A, restricted o autharized personnel only
F: access by Front side

L: access by Lateral side

R access by Rear side

Flecerie

Scl&neider

S1BY038601-00
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Conditions pour obtenir la
performance arc interne

Conditions to obtain the
internal arc performance

installation du tableau classifié IAC A-FL.  Installation of the switchboard IAC: A-FL
par rapport au batiment classified relative to building

. L haateur sous plafond doit &tre de 2150 mm mirimum.
" The celling helght must be 2150 mm minimum.

******** 0 mm
I
& Y 830 mm
,
- FRE ! 300 |
| (25 mm {minimum) mm
: {rrnimunt}

en fonclion de

finstatation!
depending on

e instatlation

Implantation {vue de dessus). Implarntation {fop view).

implantation du tableau est aussi possible accolé au mur de droite avec les mémes conditions.
The implantation of the switchboard is also possible for a wall to the left.

S1BT7039601-00 Sdéneider
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Conditions pour obtenir la
performance arc interne

Conditions to obtain the
internal arc performance

Installation of the switchboard IAC:

Instailation du tableau classifié IAC
A-FL.R classified relative to building

A-FLR par rapport au batiment

. La hauteur sous plafond doit &tre de 2150 mm minimum.
The celfing heighf must be 2750 mm minimum.

2t

L 300 mm minimum

: A . 930 mm

{minimum} : ;

. B N L‘
| e 25 min (minimumy) ___I 300 mny o

aufor

50 mm (evacustion haute/ en fonglion de ¥

evacuation by the lop} vinslatiation/
depending on

the ingtaliation

Implantation (vue de dessus}. Implantation (top view).

Limplantation du tableau est aussi possible accolé au mur de drolte avec les mémes conditions.
The implantation of the switchboard is also possible for a wall fo the Jeft.

BAPHO C
OPWIriRANA

S1B7039601-00
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Conditions pour obtenir la
performance arc interne

Conditions to obtain the
internal arc performance

2 modes d'@vacuation soni disponibles
w 'évacuation basse par canivead,
B I'évacuation haute par conduit,

Ce mode permet Pévacuationdes gaz dans le caniveau
par lintermédiaire d'un «flapy intégré dans le fond de
la ceilule. La surface sous les «flapsy doit éire libre de
toul obisacle {voir plan ci-dessous), Afind'évacuer les
gaz, une des extrémités du caniveau doit déboucher
librement dans un espace aéré et ventilé,

2 ovacuation modes are availabio:
w evacuation by the bottom via a rench,
B avacuation by the top via a duct,

This mode enables gases lo be evacuated In a duct via
a flap situated underneath the cubicle, The area under
the «flaps» must be free of obisacle (see lavouf below)
To enable the evacuation of gases, one of the ends of
tha duct must open info a well-ventilaled area.

t AVERTISSEMENT

i  WARNING

Le non-respect de ces instructions provoquera la
mort ou des blessures graves.

Failure to follow these instructions will resultin
death or serious infury.

Dimensions des caniveaux pour
performance 12,5 kAl1 s {en mm)

DE8

Dimensions of ducts for 12.5 kA s
performance {in mm)

33D minimuny®

BREPHO G
UPWITYIHATIA
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Conditions pour obtenir la
performance arc interne

Conditions to obtain the
internal arc performance

Plan de Ia zone libre de tout obstacle (inmm)  Area map free of obstructions {in mm)

fratoi

375 Toutes / Afll 57.5 260 575
500 GAM 57.5 260 1825
Autres / Other 1825 260 57,5 fg@
825 QMC 307.5 260 575 ;
Aulres / Other 57,5 510 57.5 m ﬁ
750 Toutes / All 432.5 260 57.5
-
ot 2
Ca o,
U =g
252 e
i Schneider S1B7039601-00 9 /(7




Conditions pour cbtenir la
performance arc interne

Conditions to obtain the
internal arc performance

Préparation du sol pour la performance arc

interne 12,5kAl/1s

Afin dobtenir la performance arg interne, la réalisation
des sois doit étre conforme aux éxigances de rectitude
et de planéités imposées.

L utilisation de profils métaliques est conselliée;

w reciitude ; 2 mm/ 3m {Rep. 1),

B plandité | 3 mm maximun (Rep.2).

Tous les éléments permettant 'évacuation des gaz
{caniveau, cuvelage, eic...) doivent supporter une
pression de 250 Kg/m?,

OF 192620

Face avanl
cellde

Preparing the floor for the internal arc

performancei2, 5kA/ T s

To obtain the performance are, implemenlation of
grounds mus! comply with the requirements of
straighiness and flalness imposed.

The use of metal angles brackels is recormmended.
straightness: 2mmé 3m{(Rep. 1),

m flalness: 3 mm maximun {Rep. 2).

All the elements allowing the evacuation of the gas
{duct, casing, elc ...} must be able lo bear a foad of
250 Kgim?.
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Dimensions des caniveaux pour ia
performance arc interne 16 kA/1 s {en mm)

GRS

550 minimum?

Dimensions of ducts for 16 kA/T internal
are parformance (in mm}
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Conditions pour obtenir la
performance arc interne

Conditions to obftain the
internal arc performance

Plan de lazonelibre detout obstacle fenmm)  Area map free of obstructions (in mm)

7L_7¢.‘10

Toutes / All £

GAM 57.5 260 1825
Autres / Other 182,5 260 57,6
625 QMC 3075 260 57,5
Autres [ Other 57,5 510 575
750 Toutes / Al 4325 260 57.5
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Conditions pour obtenir ia
performance arc interne

Conditions to obtain the
internal arc performance

Préparation dusolen 16 kA/ts
Afin d'cbtenir 12 performance arc interng, 1a réalisalion
des sols doit &tre conforme aux éxigences de rectitude

et de planéilés imposées.

L utilisation de profils métaliques esl conseillée:
m reclitude 2 mm/ 3m{Rep. 1),
B plangité | 3 mmmaximun (Rep.2).

Tous les éléments permetiant I'évacuation des gaz
(caniveau, cuvelage, efc ...) doivent supporter une

prassion de 250 Kg/m?.

Face avani
celtule

Preparing the floorfor 16 kA/ 1 5

To obtain (he performance arc, implementalion of
grounds must comply with the requirements of
straighiness and flalness impaosed,

The use of metal angles brackets is recommended:
w straightness: 2 mmy/ 3m (Rep. 1},

®\ flalness: 3 mm maximun (Rep.2),

All the elements allowing the evacuation of the gas (duet,
casing, ele...) must be able fo hear aload of
250 Kg/m?®,
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Conditions pour obtenir la 7
performance arc interne

Conditions to obtain the
internal arc performance

Dimension des caniveaux pour
performance 16 kAl1s et 20 kA/1 s (en mm)

PRl

330 mindmum™

P Pas Eohiia .
[ ligation

I

Ce mode permet Févacuation des gaz et nécessite
Futilisation d'un conduit place sur le dessus dela cellule.
Pour permetire Févacuation des gaz, lextrémilé du lableau
doit éfre 2quipé d'une bride dinterface (fournitavec
Péquipemerd), sur laquelle est fixde te conduit o évacuatio
{voirie plan de la bride en annexes 1).

Qm;}.‘{mm

Dimension ofducts for 16 KA/ sand 20kA/1 s
performance (inmmj

2150

This mode enables gases lo be gjected ard requires the
use of a dugt situated above the cubicle. To enalde the
evacuation of gases, the end of the switchboard must be
equipped with a coupling flange {supplied by schneier

n Electric). on wich is fixed on the evacuation dud! (see
the coupling flange layoul in Appendic 1),

Schneider S1B7039601-00
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Conditions pour obtenir la
performance arc interne

Conditions to obtain the
internal arc performance

Les cellules qui composent le poste sont maintenues
entre elies par simple boulonnage (visserie livrée avec
les cetlules). Les vis du jeux de barre doivent &lre
serrées au couple a lalde d'une clé dynamométrigue

Toutes les cellules doivent dtre fixées avec 4 vis M8, ou
des tiges filetées fixdes au sol.

The units are simply bolted logether fo buill the MV
switchboard (bolts supplied). Screws of bushars must
be tightened with a forque wrench.

Al cubicles must be secured fo the ground with using
M8 bolts or screw rods grouted into (he ground.

argeur de cellle (mm) 125 375

500 625 750

b {mm) 95 345

470 565 720

Fixation des cellules pour performance
12,5 kAM s (inmm)

B

1

Fixing of cubicles for 12,5 kA/t s
performance fin mm)j

$1B7039601-00

Schneider
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Conditions pour obtenir la %/
performance arc interne

Conditions to obtain the
internal arc performance

Fixation des cellules pour performance Fixing of cubicles for 16 kAM s and
16 kA/1 s et 20 kA/ 1 s {enmm) 20 kA/ 1 s performance {in mm)

LE1eE1

To enable the evacualion of gases by the lop, users

Pour permelire 'dvacuation des gaz en évacuation haute.
mustinstall a conduit fixed to the coupling fange.

{es ulilisateurs devront installer un conduit & fixer a e bride

dinterface.
The end of the duct must block water, dusl, moisture,

Lesxdramite de ce condit doitinterdive les enlrées d'eau, de animais, efc. from enfering and at the same time
poussigres, o humiditg, danimaux, efc, louten permettant enable the evacuation of gases info a dedicated area
I'évacuationdes gaz dans une zone dédiée par fintenmédiaie  !wough a device situafed at the ouler end ¢f the ductl
d'un dispositif placé a l'extrémilé extérieure du condult (non {not supplied).

Foumni).

e

The evacuation duct must be made of meltal sheet of

Le conduit d'évacuation dolt étre en tdle d'épaisseur
sufficlent thickness to withstand pressure and hot gases.

suffisante pour résister aux pressions et gaz chauds.

Bride d'interface
Coupfing flange

Schuneider S1B7039601-00
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Conditions pour obtenir la
performance arc interne

Conditions to obftain the
internal arc performance
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Conditions séveres d’humidité et/
ou poliution du matériel MT

Harsh conditions of moisture and /
or pollution of the MV eguipment

Les lableaux MT remplissent des fonctions de sécurité
et doivent donc &tre Instaliés conformément a cartaines
pratiques professionnefles,

Ce document a pour objecti de fournir des
consignes d’ordre général afin d'éviter ou de
réduire considérabiement la dégradation du
matériel sur les sites exposés a une forte humidité
ou 3 une poliution importante.

Le matériel MT intérieur comprend des cellules MT
modufaires ou des Ring Main Unils compacles
generalement instaliées dans des postes préfabriques
aves les transformateurs et l'appaveililage BT,

Tous les matériels MT sont conformes aux normes
specifiques el & Ia norme internationale CE! 622711
Appareillage & haute tension - Parlie 1 (clauses
communes). Cette derniére définit les conditions
normales d'instalialion et J'utiiisation d'un lef matérisl.

Par exemple, concernant Phumidité, la

norme menttionne !

Les conditions d’humidité sont les suivantes :

m la valeur moyenne d'humidité relative mesurée sur
une pérode de 24 h n'excéde pas 90 %.

B la valeur moyenne de la pression dg la vapeur d'eau
mesurée sur une période de 24 hn'excéde pas 2.2 kPa,
® la valeur moyenne d humidité relative mesurée sur
une périade d'un mois nexcéde pas 90 %,

& la valeur moyenne de la pression de la vapeur d'eau
mestrée surune période d'un mois n'excéde pas 1.8 kPa.
Qccasionnellement, cas conditions peuvent provoguer
de la condensation.

Nate 7 :Lacondensation peut survenir dans Je cas de
variations soudaines de température en période de
forte humidite.

Note 2: Pour supporter les effels d'une forte humidite
elde la condensation. tels qu'une interruption de
liselation ou la corrosion des parties métalligues, #
convient d'uliliser 'appareillage specialement congu
pour de lelles conditions et testé en conséquence.
Note 3 1} est possible de prévenir Iz condensation en
concevant un batiment ou une envelopps special, une
ventilation ef un chauffage adapiés au poste, cuen
il n dispositif de déshumidification.

Comme F'indique ta norme, la condansation peut aussi
urve-nir occasionnellement dans des conditions
normaies. L.a norme poursuit en mentionnant les
mesures spéciales susceptibles d'dtre appliguges aux
locaux pour prévenir la condensation (Noie 3}

Dans des conditions criiques ¢’ humidité et de
poliution, qul dépassent largemeant les conditions
d'ufilisation normales mentionnées ci-dessus, le
matériel électrique nomalement congu peul subir des

MV switchiboards fulfil safely funcfions and must
therefore be installed inline wilh certain profession
practices.

The purpose of this document is to provided
general guidelines on how to avold or greatly
reduce MV equipment degradation on sites
exposed to high humidity and heavy pollution.

MV equipment consists of madutar MY cubicles or
compact Ring Main unils generally nstalied in
prefabricated substations along with transformers and
LV switchgear.

Al MV equipment comply with specific standards and
with the IEC 60694 «Common specificaions for
high-voltage switchgear and controlgears. The fatter
defines the normal conditions for the instatlation and
use of such equipment.

For instance, regarding humidity, the

standard mentions:

The condifions of humidity are as folfows:

& the average value of the reiative fumidity, measured
over a period of 24 h does not exceed 90 %

# the average value of e waler vapour prossure, over
a period of 24 hdoes not exceed 2, kPa

the average vaiue of lhe reflative humidity, over a
period one morith does nol exceed 90 %

& Lhe average value of water vapour pressure, over a
period one month does not exceed 1,8k Pa

For these conditions, candensation may occasionally
OCCUr,

Note 1: condensalion can be expected whers sudden
temperaturg changes ocour in period of high humidity.
Note 2 to withstand fhe effects of high hurnidity and
condensafion, such as a breakdown of insulalion or
corrosion of metaflic parts, swifchgear designated for
such conditions and tested accordingly should be
used.

Note 3. Condensation may be prevenied by speciai
design of the building or housing, by sulfable ventitation
and heating of the stalion or by use of dehumifying
equipment.

As indicated in the sfandard, condensalion may
oceasionally acour even under normal conditions. The
standard goes on ta indicate special measures
concerning the substation premises that can be
implermented o prevent condensation (Note 3).

Under cerlain severe condifions concerring humidily
and potlution, largely beyond the normal conditions of
use mentionad ebave, correctly designed electrical
equipment can be subjec! lo damage by rapid
corrosions of metal parts and surface degradation of

BEAPHO C
ITHHARA

dommages a cause de ia corrosion rapide des parties insulating parts.
metalliques et de la dégradation superficielle des vt
parties isclantes. @m
Sclg?r}gider S1B7039601-00
rectrie
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Consignes en conditions séverés
d’humidité et/ou pollution

Guidelines in harsh conditions of
moisture and / or pollution

Concevez et adapter les ventilations du

poste avec précaution

B Pour reduire les variations de température, maintenez
ta ventiiation du poste au niveau minimuny reguis afin
d'évacuer 1a chaleur géneérée par le ransformaleur,

m Quand cela est possible. uliliser de la ventilation
naturelle plutdt que de la ventilation forcée,

= 5ila venlilation forcée estnécessaire, {afes
fonctionner les ventilateurs en continu.

# 5idans le poste. seule la ventilation forcée est
possibla, alors faites la fonclionner en continu.

® Placez les ouvertures de ventilation du posle le plus
loin possible de fa cellule MT.

B N'ajoutez jamais d'ouvertures de ventilation aux
ceiflies MT.

Evitez les variations de température
Installez des résislances anti-condensation a
lintérieur des cellules MT el faites-les fonctionner en
continu, i.e, sans commande manuelle ou automatique,
m Améliorez l'isolation thermigue du poste.

| Evitez que e transformateur soit dans le méme local
gue lappareliiage MT.

@ 5l est nécessaire de chauffer le poste, assurez-
vous que le systéme de régulation de la température
empécha las variations brusques de lempérature ou
bien laissez fonctionner Je chauffage en continu,

m Eliminez les courants d'air froids provenant des
caniveaux pour cibles, des dessous de portes, atc.,

Eliminez les sources d'humidité dans le
voisinage du poste

B Empéchez la prolifération des plantes autour du poste,
m Réparez les fuiles dans le toit du poste.

m Empéchez humidité provenant des canivaux pour
cables de pénetrer dans les celiules MT.

Installez un systéme de climatisation
a La climatisation est fe moyen le plus sOr pour
maliriser Fhumidité el la lempérature.

Assurez-vous gue le cablage est
conforme aux régles applicables

w Prétez une sttention particuliére au positionnemeant
des blindages, des écrans de répariitiion de champs et
des écrans semi-conducteurs.

2 Dans la mesure du possible, utliiser des extrémités
de cébies de technologie & froid. mais i faut s'assurer
gu'elles sont corractement installées,

=] Equipez les ouvertures de ventilation du poste de

Carefidly design or adapt substation

ventilation:

| Keep subslation veniilation to the minimum required
for evacuation of transformer heat to reduce
temperature varialions.

w Use natural venlilation rather than forced ventitation
whenever possilbie,

& If forced ventilation i required, run fans
continuously.

w {f there is only and forced vertilation mode switch in
on confinuousty.

B Locale the substalion venlilation openings as far as
possible from the MV cubicle.

w Never add ventitation openings to MV cubicles.

Avoid femperature variaiions

| nsfall anti-conderisalion heaters inside MV cubicles
and fet them run continuousiy, i.e. without automatic or
manual control,

@ Improve the fermai insulation of the substation.

' Avoid the transformer is in the same location as the
MV switchgear.

B /f heating is required, make sure the lemperature
regudation system avoids large temperaiure swings or
feave heating on continuously.

B Efiminate cold air drafls cable trenches, under doors,
sic..

Eliminaie sources of midity in the
substation environment

w Avold excessive plant growth around the substation.
& Repair any leaks in the substation roof.

& Prevent humidity from cable frenches from enfering
MV cibicies.

Install an air conditioning system
@ Alr conditioning is the surest way of confrofling
hurnidity and femperature.

Make sure cabling is in accordance with

applicable rules

B Pay special atftention fo the positioning of earthing
screens, slress contro! screens and semiconducior
Screens.

@ Use cold-shrink cable terminations is possitde, bul
make sure they are properly instalied.

B Equip substation ventitation apenings with chevron-

grilies de type chevron pour limiter la pénétration de 1a type baffles to reduce enlry of dust and pollution m m
poussiére et de la pollution. # Heep substation ventilalion lo the minimum required @
a Maintenez ia ventilation du poste au niveau for evacuation of transformer heat to reduce entry of m P
minimum requis pour que l'évacuation de fa chaleur poliution and dust, e -
genérée parle transformateur limite 1a pénétration de | Use MY cubicles with a sufficiently high degree of todem Wﬁ?&;
poussiere et de pollution. protection (1), £ e
# Utilisez des cellules MT avec un degré de protection B Use air condilionning systems with filters o restrict m 2t
{IP} suff samment élevé, enlry pf poliution and dust. P %
w Ullisez des systémes de climatisation avecfires powr & Regularly clean all races of poflution from melal and m @m
fimiter la pénétration de la poussiére el de la pollution, insufating parts. w
m Nettoyez réguliérement toutes les traces de potlution
des parties métailiques et des parties isolantes.
51B7039601-60 Schheider
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Ventilation
Ventilation

Il exisie un certain nombre de méthodes pour estimer
la taille requise des ouverlures de ventilation des
postes, soit pour la conception de noyveaux postes,
sail pour Fadapiation de postes existants qui ont connu
das probiames de condensation,

fiethode de base

Cetlte méthode est fondée sur la dissipation de
puissance du transformateur (effel de joule).

Les surfaces requises pour les ouverlures de
ventilations § et §' peuvenl éire estimées en ulilisant
les formules sulvantes

= 18100 .
§ ettt et §'=11x8
M

Qe

S = swrface de l'ouverlure de ventilation inférieure
{endrée d'air} [m”} (surface de la grille déduite),

5" = surface de l'ouverture de ventilation supérieure
{sorlie d'air) [m?) {surface de la grile déduite).

P = puissance dissipée (otale (W), P est la somme de la
puissance dissipée par

= le transformateur {& vide 21 4 cause de la charge),
i ['apparetiiage BT,

® Lappareliiage MT.

H = hatteur entre les points du milleu des ouvertures
de ventilations im].

A number of calculation rmethods are available (o
astimate the required size of subsiation ventilation
openings, either for the design of new substations or
the adaptalion of existing subslations for which
congensation problems have occured.

Basic method

This method is based on transformer dissipation.

The required ventilation opening surface areas S and
S'can be estimated using the following formulas.

S=M and  S=11xS§
VH

Where :

S=fower {air eniry) ventilation opening area fm? (grid

surface deducted),

$'= upper (air exil) ventitation opening area [m?} (grid

surface deducted).

P= total dissiped power (W], Pis the sum of the power

dissipated by:

w the iransformer {dissipalion al no lead and due lo load)

# fhe LY switchgear

w the MV swilchgear.

N height hetwaen ventilation opering mic-points fmj

Note : Celie formule est valable pour une lempératise
moyenne annueiie de 20 "C el une altitude maximum
de 1000 m.

Exemple :

Dissipation de puissance du transformateur = 7970 W
Dissipation de puissance de 'appareiliage BT = 750 W
Bissipation de puissance de I'appareiliage MT = 300 W
La hauteur entre les points du milieu des ouverlures de
ventilation est égale a 1,5 m.

Caloui :
Puissance dissipée
P=7970+ 750+ 300=9020 W

5=-LB2I0R oy 57 e
15

et

5= 1.1%1,32= 1,46 M7

Note: This formula is valid for a yearly average
temperature of 20 °C and a maximum altitude of
1000 m.

Example:

Transformer dissipation= 7970 W

Ly swilchgear dissipation= 750 W

MV swilchgear digsipation= 300 W

The height befwaen venlilation opening mid- points is
1,50

Calciation:
Digsipated Power
= 7070 + 750 + 300 = 8020 W

S = LBXT0R 132 m”
1.5

and
S=171x1.32= 146 m*

00C
HATIA
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Ventilation
Ventilation

Méthode plus compléte

Une autre possibilite est la formule suivante basée sur
divers aspects de la conception du poste.

P2 4708 )T
LRSI o

= e S=11x8
417G

Oh

5§ = surface de Vouverture de ventilation inférieura
{entrée d'air} {m¥.

& = surface de l'ouverture de ventilation supérieure
{scriie d'air) [m?] (surface de la grille déduite).

P = puissance dissipée totale [W], P est Iz somme dela
puissance dissipée par:

a le transformateur (& vide et a cause de la charge),

a 'appareiliage BT,

= l'appareiliage MT.

Si = surface de Venveloppe | [m?).

Ki = coeflecient de transmission de la surface | fW/m2K].
# k=7 pour la ble acler,

& k=3 pour 10 om de béton el 2,5 pour 20 om,

= k=0 pour le sol {pas de ransmission de chaleur par
Ie sol),

T = type d'enveloppe (hausse de ia température du
ransformateur) [k].

G = coefficient de la grille

m G =0,28a077 pour les grilles de type chevron (D 38
pour des chevrons simples & 80 °C)

' G <0,2 pour les types les plus complexes comme
les grilles & chicanes profilées.

= G autour de 0.5 pour i3 tole perforde de trous
reciangulaires

H = hauteur entre les points du milieu des cuvertures
de ventilations [m].

More complete method

Another possibifity is the following formula based on
various aspects of substation degign.

(P- 247K S PT

&?7“(;«/{:1:'}“" and 8= 1.14*5

Where:

S=lower (air enlry} ventilation opening area [m?.

8'= ypper (alr exit) ventitalion opening area fm?.

P= total dissiped power (W], P is the sum of the power
dissipated by:

the transiormer (dissipation al no lpad and due fo load)
m the LV switchgear

| the MV swifchgear.

Si= area of enciosure surface | [m].

Ki=lransmission coefficient of surface fim2K].

| k= 7 for stee! sheets

® k= 3for 10 cmand 2,8for 20 ¢m of concrele.

| k=0 forthe ground (no hieat lransmission throught
e ground)

T=class of enclosure (ransformer femperature rise)
[].

G= grid coelficient

| G=0.2810 0.77 for chayron blade louvers (0.38 for
90 "simple chevron

M G < 0.2 for more complex types such as overlapped
C heams.

B G around 0.6 for punched sheet with reclangular
holes

H= height between veniilation opening tmid-points fm].

S1B7039601-00
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Ventilation
Ventilation

Méthode plus compléte (suite)

Note : Cette méthode donne des surfaces des
ouvertures de ventilation plus petite que celies ablenues
avec la méthode de base car elle prend en sompleia
dissipalion qui passe par les murs, le toit etles portes.

Exemple :

Digsipation de puissance du transformatewr = 7970 W
Dissipation de puissance de Fappareliage BT = 750 W
Dissipation de puissance de 'appareiliage MT = 300 W
La surface du poste se décompose comme suit

B 14,6 m? de murs en béton (10 om d'épaisseur),

7 m? de toit en béton (10 om d'épaissew),

m 6 m? de porles meétalliques.

L'enveloppe est de catégorie 10 K.

La grifle de ventilation est de type grille en chewvron

(G =04},

La hauteur gnire les points du milieu des ouvertures de
ventilation estégale 41,5 m.

Cakcul
Puissance dissipée
P=T7970+ 750+ 300 = 9020 W

L{KTS )= 14.673+7 0°3+6.27 = 108, 2 WK

§0020- 247108 1010) o0

417°0.47 1 541015
et S =1 1x0.89=108m

Essai

Les méthodes énoncées ci-dessus peuvent ére
utilis@es pour estimer iz taille reguise des ouverlures
de ventilation du poste, toutefois les meilieurs résullats
sor oblenus en procédamnt & des essais.

Pour les nouveaux postes, les essais doivent &tre
effectués par le fabricant du poste afin de g'assurer gue
le systeme de ventiiation fourni n'est pas
surdimensionng.

Pour les nouveaux postes existant sujels a des
problémes de condensation, les essais servent &
déterminer s'if est possible de réduire les surfaces des
ouvertures de ventitation sans excéder les limites
maximum de hausse de température du transformataur
dans les pires conditions possibles.

More complefe method (continued)

Note: This gives smaller venlilation opening areas than
the previous method beacause it lakes dissipation
through the walis, roof and doors inlo account.

Example:

Transformer dissipation= 7870 W

Lv switchgear dissipations 750 W

MV switchgear dissipalion= 300 W

The substation area is made up of:

m 14.6 m*of concrete walts (10 cm thick)

7.0 m?of concrefe roof {10 cm thick)

| 5.2 m*of metaliic doors

The encilosure class is 10 K.

The ventilation grid is of the chavron louver (ype
(G= 0.4}

The height betwaen ventifation apening mid— points is
1,6m.

Calcuiation:
Dissipaled Power
P=7870 + 750+ 300 = 2020 W

S{KS) = 14.6%347.0°346.2°7 = 108 2 WK

o 9020 2.41082010) oo
AT0.47 A 501018

and 8= 1.1 x0.99 = 1.09 m?

Testing

The above methods can be used to estimate the
required size of substation ventilation openings,

however the bes! results are obfained by lesting.

For new substation, tests should he carried oul by the
substation supplier to ensire that the provided
ventilation system is not oversized.

For exisling substations presenting condensation, tests
can be carriad oul to determine whether ventifation
opening areas can be reduced withouf exceeding the
maximum temperature rise limits of the transformer
under the worst possitle conditions.

Schneider

S1B7(39601-00
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Ventilation
Ventilation

Pour favoriser {'évacuation de la chaleur générée parle transformateur via la convection naturelie, les
ouvertures doivent étre placées en haut el en bas du mur prés du transformateur,

La chaleur dissipée par le tableau MT est négligeable.

Pour éviter les problémes de condensation, les ouvertures de ventifation du poste doivent étre
situées e plus loin possible du tableau.

To facilitale evacuation of the heat produced by the transformer via natural convection, ventifation
apenings showld be tocated al the top and hotlom of the wall near the fransformer.

The heal dissipated by the MY switchboards is negligible.

To avoid condensation problems, the substation ventilation openings should be located as far
as possible from the switchboard,

L& cellule MY esl soumise 3 des variationsg de
fempératures soudainas,

The MV cublcle is subjected o sudden femperalire

3 varialions,

s 1: MV switchboard
1:tableau MT 2: LV switchboard
%Z tabl??l;.BT Haute ot 3: Upper and Lower

: ventilation Haute e ventilations

Basse o
/ 3j
S
La cellule MT n'est plus soumise & des variations de The MV cubicle is no longer subjected fo sudden
fempératures soudaines. femperalure variations.
1:tableau MT 3 1. MV switchboard
2:coffret BT # 2: LV enclosure
3 : ventilation Haute et 3: High and Low
Basse venfilations
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