Outdoor Compact Substations
For Distribution Transformers Up To 2MVAA ZKY & 1TMVA24KY
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Features

12}

ABB Arab compact substations are prefabricated
metal-clad cutdoor enclosures with compact
dimensions and low installation space

Il can be easily localed close to load cenlres,
Technical charactensbcs ensure irouble free operations:
and supply anergy to the customers without
interruption.

Wida range of vaniety for capaciy up o 2MVA, valtage
up to 24KV, medium voliage compartment and ow
voliage compartments (see page 4 & 11)
ABE Arab robust compact substabons designed and
manufactured to suit the tropical climate in Egypt,
Middhe East and Alrica

Sheat steel sections with weather-proof elecirostatc
caating, stene paint, alu-sBne sheet slesl could be
used on request depending on weather condibions.
Double roof system wilh natural air 1o facilitate the air
circukathon and support the substation coofing systam

‘Walid for different types of distribution fransformers
ABB, ELMACO, et

Special designs for specal purposes ane akso avalable
{ contaliner, mobike on truck, pad- mounied, elc. )
Personal safaly, minimum maintenance, simple
inatallation and reliability are our main features.
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£ General Overview

The hoising 15 assambled as an integrated unit from sheet
steel built on heavy channe! stes! skid frame to withstand
the weight of the kiosk with ils components

To retuce the equipments ambient temperstune and prevent
heating through the roof due 1o sun radiation, 1he roof is
made of double kyers with foam instafation in between,
the uppesr layer is made af a solid Alu-Zin: alloy 1o give the
advantage of comosion resisting in different cimates

The MV and LV compariments are amangad at bosh sides
of the substations wilh the transformar eompartment in
betwaan .

The WV and L compartments are provided with doutde
doors . Al doors are equipped with stainless steel rigid
hinges and rigid locking devices , Also all doors are equipped
with rubber gaskets o kesp a high degres of pratection .

General Description

Roof mounted lifting eyes | on request )

Double roof with neutral ventilation

Venlilation louvers

MV compariment door i
Heavy-duty door hinges

Earth fault indicator
Transformer compartment door
LY compartment door

.. Opening handle

10. Base for Klosk i
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International Standards

ABB Arab design of compact substations is based on
the relevant IES standards and conforms with the
Egyptian standards specification autharity

The ralevan: standards are :

IES 1330 : High-Yaoltage | Low-Vollage
prefabricated Substations.

IES 60208 ! Melal-enclosed Switchgear,

|IES 8D265-1 : High-Voltage Switches.

IES 60420 ! High-Voltage alternating current
fuse-gwitch combinations,

ABE: Powir Tachnoiogy

IES 855

IES 60282-1
IES 60076
IES 609471

The bicsk companmerss :

- Common ¢iauses for high-Valtage
swilchgear and controllers standards

T HRC fuse links.

. Power Transformesrs,

: Low Voltage Switchgear,



Medium Voltage Compartment

MV Compartment

31
Air Insulated Swilchgear
AlS

Air Insulated bus bars and
Air load break swilches.
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] Other Possibiites
1Y i
) Special amangemant

3

Gas Insulate
G

2

d Switchgear
15}

3-2-1

Safe Ring
Gas Insulated
bus bars and
load break
awitches

k2

Uniswitch

Alr Insulated
bus bars and
BF6 load break
gwitches

It comprises a Ring Main Unit (RMU) including up 1o
thres cable koad break switchas and one automatic
fused load break switch for transformer

Different possibilities of medium valtage circuit

arrangameant &5 shown

All gircuit arrangement can be provided with earth

fault indicators .

ABE Pover Technalogy



11 |1 Medium Voltage Compartment

Air Insulated Ring Main Units
Air Load Break Switches

General

The MAL series comprises switch disconnectors and
fuse switch disconnectiors with tripping device

Al swilches are also available with a fitted earthing
switch |

The NAL type switch disconnectors are designed
according 1o the knife contact principle . An infersive
cooling and reliable quenching of the are which
ooccurs guring swilching is achieved by the use of
madem quenching technlguees applied to tha swilch
design

Thia knife contact switch disconnectors, type MAL is
particulary characterized by its emall dimenzions,

Regulation and tasts

The NAL type switch disconnecions comply with the
regulaticn for multi - purpose isckators according to
DI 5760 part 3WVDE 0670 part 3 as well as with
IEC publication 285 {general usage switching
equipment}, 129 (visible isolating distance)

ABB Porwer Tachnologry

Technical description of 12/24KY air load break switch (Rotary) type NAL / NALF

sturdy components, simple operation and high
aperaling level of safety .

It is susted for the switching of

* Currenils exceeding their rated current .

* Ring circuis ,

* Cables and overhead lines .

* Capacitor banks

The switches are divided Inta the following tao types

accordng to ther manner of dnve mechanism :

1 Type MAl ¥ | Knife - contact spring oparated
mechamnism for closing or
openinig the switch

2 Type NAL ..., A Stored energy
mechanism for chosing
and opening .




. | Medium Voltage Compartment
Air Insulated Ring Main Units

Air Load Break Switches

Technical Specifications

Switch disconnector types NAL , NALF

s

Thee swehch disconneniar complies with IEC pubhcabons 120, 254 and 684 cancaming gensral purpose swilches, [EC puskication 420 eganding
oormec oo-operaton bebween swich disconnestor and luse

Fated pﬂnﬂﬂ Liw kv 13 KV 176V 24 WKV
Rated curmnt In B apo | wag | 1250 01 a0 1250 apo | ER 1250
Max. rabed camant [ A apg | 630 | 1150 A0 30 1150 A0a ] 1150
Shoet eirouit making capacity Ima  hA pesk BT L 67 L 50 50 50 50 50
Fasi withsiand curnem Iy b pank 5 T " 50 50 50 il 5 5
Shtwrt firean currant 1 gee, Itk wh ot A an % 5 w5 20 1] 20
E o, - . 2 | =0t 20
dsec 1 ° n 0 18 18 18
Mainly activa inad breaking capacity 1
(el chuty 1 amd 2, [EC 265) | A 400 | B30 | 1250 400 | B30 1260 830 | 1280
Mainly capacitive Braaking capanity
(et duty &, IEC 2653 I A 188 150 150 45 45 45 8 Bl an
Mainly inckuctiva beaking capacity
oogg =015 A 1§ 18 16 16 16 -] 18 16 16
Aated marth taull breaking capacily, G 265
Earh taull breaking capacty, ig. 6 | A 180 | 180 | 15D ki T 0 285 25 25
Capaciiive braaking copacity, fig. 7 | i an an S0 40 40 43 2" 24 29¢
" al 206 KY
Mazx. breaking capaciy in co-operation with
uses |EEC 420 1690-11) #, 1600 | 1600 BOD EO0 BOO | BB
max, e aiza 5 in A 125 | 125 B3 a3 B3 63
Powes irequensy witketand voltage 50 HZ 1 min
« 83 garth and betwean poles W a5 L &E
« @rUSs sHaling datance 5 45 &l s
Impuatse withsiand woltnge 1,280 us
- % warth and babwoon poles L 75 85 125
- BEACAS HOlaTnG distanos K a5 110 145
Polke distanos P mm 150 pnd 210 iTa 235 and TS5
Max. aparating orgue a8
- G Ksirg A mech Mm 115 - 120 Mm
- ppaning K& mach Hm K-mach. 120 Mm ¢ A-meiin 3 Nm
Oiparating angle on the shak dagrees 130
Cipening fime ms 40 « B}
AR i ms 10 - 20
Earthing switch type E * for NALMALF and type EB
Farted vollage (] [ 12 17,5 24
Paak withstand curmsal iy kA peak B2ITE 482 3aE0
Shoet Bima curmsnt 1 gse [[1] kA ol v 25 0
2 aBe. N b 25 0
4 sec. . : &0 18
Shart anost making capacty © Ima  kd paak E2MaT anEz A AR
Tesl woltage 50 Mz 1 min 1) 35 45 b1}
Power freguency withstand voliage 1.2 150 us. iy TE 85 128
Foie distance P mm 150 and 240 tTa 235 and 275

' Mechanical interiocking e be Bed, Dut rot for 15 - mechanism.

B At 630 A 100 x CO. Ao = 1250 A, 30 % OO,

= wWhen fed from swikch di s by

" Alwo avaliable for 25 kA 2 sec. with reinforced frame

& Max. huss size s mof. iotime curent charcienstics for CEF

AR Power Techeokegy



.. Medium Voltage Compartment
Air Insulated Ring Main Units

Fuse Links

The high voltage current limiting fuse links for The low power losses, batween 30 to 50% of whal
distrbution networks are chasacterized by - is normal for ather high valtage fuse-links, maka

- very kow minimum breaking current | thesa fuse-links, specially suitable in compact

- small peswer Iosses | switchgear.

- low arc-woltage Thie fuse-links are equipped with a combined Indicator

- high breaking capacity . and siriker system
The high valtage currant imiting fuse links eampty The tripping device is acluated, as soon as the fuse
with DIN 57670//DE 0870 part 4, and IEC pubiication slement interrupts the cument path .

282 .

Selection of fuse-links for protection of transformers
i = L S T L b

| TRANSFORMER RATINGS [KVA)

u“ — N < I_ A _'_ —— I__ -~ _I_ —— — __I_
|voltage | so | 75 | 100 138 | 1e0 | 200 0 | 315 400 m|n| m'1m|1m|1m|m | 2m00 |
xv) | s e R E | ) s i
HIGH VOLTAGE FUSE LINKS in (A)
J 3 /| 2 w0 w0 | 82| 83 & | 100 100 100 | 160 | Exioo exies
{ 1 | IFRRS NS, | I | ! | |
] 16 F 1 | -] 25 &0 an 63 [ =] 63 106 | 100 | 108 | 160 2X100 ZX160
[ L=l | | |
5 W | % | 35 2 | 36| e | 40 | 53 M1 | &3 900 | e | 100 | 16 |u1-qmm
10 | 16w | 46| x| om| 235 0| an | & e | 83 180 10 100 160 | 100
N | I ]
12 W 18 9 W | 25 ps | a8 om0 48w | e | e w00 | 10w | e 1ee
15 0w | ve | o8| a5 | as | e | e8| w|we | an | e | 2 | 180 | 100 | sxs0e
20 10 10 10 18 i 18 L] 25 25 25 40 40 &3 B3 1 | 100 100
= | ! | | | f | | | | { | | | ! i

4 10 1a 10 1a 16 is 16 8 as 2 23 40 40 &3 EX 6 100
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Medium Voltage Compartment

Gas Insulated switchgear

Safe Ring

Ring Main Unit Type : Safe Ring

Safe ring 15 R.M.U for the sacondary distribution
network |

It can be supplied in & numbar of differant
configurations suitable for most switching applications
i 12724 KV distribution networks .

Safe ring is completely sealed system with a slainlass
steel tank containing all live parts and swiiching

davicas .

A sealed stesl tank with constant atmospheric

conditions,

Ensures a high lavei of reliabilily as well as parsonnel
safety and virtually maintenance free - system .

The safe ring permils the choice of elther a switch
fuse or C.B with relay prolection for the transformer

feedear

Technical specification
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1) Depending an the curend raling of e duse

2) Limited by High Voliaga fuss links
3) Test dorw a1 152k

SalePlus is tested aceording to IEC publications IEC BI129 , IE0 60056, [EC 40420 IEC G604 and EC 0258
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4. Medium Voltage Compartment
Air Insulated switchgear with SF6 L.B.S

Uniswitch

Ring Main Unit Type : Uniswitch

UniSwitch, the light flexible swilchgear developed as a modular, simpla
to apply design, with fawer componants, praviding a high reliable, quality
and safe product for you, our Customer,

Ring main Wit

Light compscd
dislrbulicn ssitchgaar
Rifig Main Unit for
applcationg like:
Resicania subirban
[Edsctical dsiribugon
Compact secondary
substation

Tha switch-disconnocion type SFG. has e
| Inllaweng 3 pogitions.
- CLOSE
= QPEN
= EARTHING

The sailch-disconnector i using SFE as
mxfimguishing and insulation medium. Tha
gwilch howsng i85 sguinped wih two thammo
olastic windows 1o alow vais inspaclion.

Each swilch |5 seaied fos lile (e 30 years)
and meintanance fren, BFE gas pressum s
1.4 bar and the 5FE swilch incomparales a
capacittee divider foe voltage indication
Mecharical sndurance is SO00 GO and 1000
QiEarth

The switch and operalion macharism ang
Inztalked ina ramavabli $op unil, making &
aagy ko convert SOF 1o a 50C cubiche, of vioe
VTSR

HEE Povanr Taceraiogy

' Switch-disconnector, type SFG

Switch types

= SFG with UES-1 cperating mechanism
— SFG with LES-A3 operating mechansm

Optional equipment
Auxdiary cantaris:

= clsed podilion 2MO0-2NC
= opanposition 2MO-2HG

— eanth posiion  ZNO-2NG

Shuml rip coil:
Few SFG wih UES-AZ operating mechanizm,

Push-iulon far mechanical npping of SFG
with LIES-A3 operaling mechanism

Maler cperation: Soe tem 5.4



| Transformer Compartment

The transformer compartmaent 1% designed for
a 3- phase oil immersed power transformer with
power up 1o 2000 KVA &t rated MV 12KV and up 1o
1000KVA al raled MV 24KV either supplied by ABB
or eguivalent .

The transformer is connacted to tha LYV distribution
board via copper busbars or cables based on the
fransformer capacity, and to the MV equipment via
XLPE screanad cables, each of the XLPE cables is
equipped with bwo cable end box for three single
phase conmection .

Far sarvice purposes, sufficient space is provided to
the personnel te go in and work freely, necessary
opening are pravided for air eniry and exhaust, so
that the temp. rise is kegt to a minkmum

In substations up to 500 KVA £ 12 KV the ransformer
could ba placed Into its compartmant either from
dismantabla or fram the: longitudinal side door . for
abave rating it is preferable 1o place the frans. from
the roof side

Dust-refacting vantliating kouvers, are siluated at bath
ends of the transformer compartment and
dimenzsioned for self - coaling .

The lower part of this compartment functions as an
il collection pit with & sufficient volume to contaln
all the transformers oil .

T doors in both longitudinal sides of the transformer

compartment provide maximurm fexibility to inspact
and maintain the transformer .

ABE: Power Tachnoiogy



. Low Voltage Compartment

T

The LY compartment contains the LY distributicn bosrd
1118 buill on a steel frame mownted on the compariment
floor and fixed to the back wall of the compariment .

The main incoming spparatus is usually moulded case
automatic air clrcull breaker (open frame typs i also
avallable) complete with overdoad and short circuit
protection with rating up to 3200A . The incoming unil
1% equipped with volimeter and selactor switch, 3
ammetars, 3 signal lamps and space for oplional KW .H
Meier

To satisly diffarent requirements for oulgoing feeders,
3 basic types are avadlable providing these outgoing
feders with :

1- Moulded Case Circuit Breakers

As an example for the capacity of the 500 KVAM 2Ky
substation, the number of the culgoing feeders with
molilded case circuit breakers (MCCB) may be ona
of the fodlowing

- Wine frame size 2504 MCCB

- Six frame size 400/ MCCB :

- Four frame size B304 MCCB

ABE Powar Teohnakogy

2- Fused Load Break Switches
For the same example of the S00KVAMZK
subslation, tha number of the cutgoing feeders usin
fused load break switches [SF) may be one of th
following :
= Six {S5F) up o 4004
- Four (SF) up o 6304 .

3 3ph HRC fuses
For the same exampba of the S00KVA substation

the number of the outgoing fesdars with high rupturing
capacily fuses may be one of the following
- Four with HR.C. fuses up to 8304 .
- Five with H.R.C. fuses up to 250A

For several raquiraments

As an axample for 8 substation 1000KVA with By
side 24KV or 2000KVA with MY side 12KV, the
oulgoing feeders with moulded case circuit breaker:
may b one of the following :

- Six frame slze MCCB 12504

= Eight frama size MCCE 4004

- Twelve frame size MCCB 2504 ,

METreseisiiitiees:

It Is available 1o provide the LV compartment
ay KW H &K VA RH, for incoming feeder .
h} Goniral equipment for-street lighting ine.
) Qther specifcations for the LV compartment
pould be supplied but with special dimiensions .



é Drawings & Arrangements

a) - Dimmension drawings for transformer
substation up to 500 KVA, MV side 12 KV

FRONT YEW WITHOUT BIE WA WITH
CUITER D0k OFEN DGOR
_-rl -
e
T E T
e 5 |
FRONT WIEW WITH
L OSED DOOR:
e T A | n
\
1 3 My 1 B
b — | — ! &
—— - g -
7 e i
b) - Dimmension drawings for transformer
substation up to 160 KVA, MV side 12 KV
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3. Drawings & Arrangements

c) - Dimmension drawings for transformer substation 1000 KVA, MV side 12 KV
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d) - Dimmension drawings for transformer
kiosk 2000 KVA, MV side 12 KV & 1000 KVA, MV side 24 KV
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Dimensions in ( mm )
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Kinsk (H) (W) (L) Welght withous
Description Haight Width Langth Transformear
Fating up i 160 KWA
Wakage 12 KV 1970 mm 1700 mm 2440 mm ey 2 o
Typa AB 12K 180
Raling up i 500 KWA
VoRage 12 KW 2050 mm 1680 mm 3200 mm ZZ4 - ton
Typa AB 12-H500
Rating up ta 1000 KMA
Veltage 12 KV 2370 mm 2000 mm 4110 mm =t | ton
Typie AB 1261000
Realing up o 1000 KVASR4KY
Feating up o 2000 KAVAN 2Ky 2370 mm 2400 mm - 4200 mm =325 on

#1441

Type AB 24M2-K 100000

AEB Powar Technology



&, Recommended Base Foundation

Recommended base foundation reinforced
concrete base as the following drawings
and dimensions

Apinkitad conoete basa
O’ - o e
] Front Wew
3 iy A
T i
P
| y i PLAN Ve
[ [
. ]
gl e ey
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e Ty W 1 Dz 03 D4 E F G
AR 2816 2440 1700 00 80 1180 A4 200 220 o
AB1 2-K500 J200 1680 800 60 1350 00 400 22 o0
AB12K1000 4110 2000 1245 120 LR ] 1068 400 240 ma
ABA2-K2000 4200 2420 1380 120 1420 1m 40 240 1010
AB24-K1000 4200 20 1380 120 14230 117 400 240 gL ]
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Samples of previous deliveries
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ABE

ABE Araly Contractors for Electrical Industries * ABE Arab *
Head Office, Sales and Service Cender :
ABH Tower
7 De. Mohamed Kamal Hugssin Siroeed
Elnozha Elgedida - Heliopolis, Cairo, Egypt
PO, Box ; 197 Heliopolis
Tel  +20 (2) 2686866 (10 Linas)

+20 {2} 2631320 {10 Linag}
Fac: +20 {2) 2588085 (Head Office)

+20 {2) 2086725 (Sales)

+20 {2) 2686768 (Purchasing)
E-Wl:wbaarjan@w. GO

As parl of its an-gai uct improvement,
.ABE' resarveas Ih:g rﬁ'gﬁ o modify the =
characteristics of the produels described !#
i this decumaent. The nformation givan = o
not-confractusal. For Further details please i &
contact the ABE company marketing thase 3 g
products i your country it

Main Faclories & Service Canber:

10 th of Ramadan Ciy

Industriad Zona B1

Tal; +20 {15) 351288 (10 Linas)

Fax- +20 {15) 351642 (M Produscts Factory)
+20 [15) 361843 (LV Products Faciony)

Alaxandria Otfice :

1 Gamal EHDIn Yassn Stroat
Tel: +20 {3} 4546044, 4842002
Tel. & Fax+20 {3} 4606077



