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Introduction:

The Multi Feeder Distribution Substation is a complete modular prefabricated
system consists of: medium voltage switchgear, control and measuring & protection
system, metering instrument as energy meters, AC &DC auxiliary supply system
Which facilitate its installation, commissioning and utilization, in a minimum possible
time.

These substations are designed and manufactured in the shape of kiosk electric
houses & their benefits are as below:

® fastinstallation & commissioning

® saving inthe constructional cost

® modular expandability

® revamping and reinstallation in different sites

® seismic proof & earthquake resistant

® protection against direct sunshine and harsh climatic conditions
® Dbulltin air conditioning system

® vermin proof

® protection against access of unauthorized persons

® automation, remote control & telemetry possibility(as option )
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Types and specifications

feeder 4
feeder 6

feeder 4
feeder 6

feeder 4
feeder 5

Control Monitoring
& Metering Panel

Air Conditioning
System

Stair
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B Components and Compartments:

The modular substations different components parts and compartments are as below:
Enclosure body

Withdraw-able medium voltage feeders.

Control, measuring and protection panels

Energy metering instruments panel

Remote control, telemetry and tele-command, RTU and SCADA interface
Auxiliary supply system including AC&DC panels, battery & battery charger.
Auxiliary systems including:

@ AIr conditioning system

@ Lighting

® Fire alarm & fire extinguishing system

® First aids

® Power socket outlets for general consumers

8. Cable chamber

9. Protective earthling system
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Roof
Sandwich Panel

Wall
Sandwich Panel

........

s [P | Cable Chamber

Charger Foundation

™ Enclosure body 1

The enclosure body of the MFDS is consisting of:

1. Steel structure
The structure of the enclosure body includes:

® Main chassis

® Columns

® Androof
The main chassis is made of hot rolled standard L and I_I steel profiles.
To obtain higher degree of protection (IP), the enclosure design is considered in the form

of frames covered by sandwich panels.
According to the voltage level of MFDS for 12 KV and for 24 KV the enclosure is made of

one piece and for 36 KV to facilitate more simple transportation it is consist of two pieces,
which will be connected and sealed together at site during installation period.
The painting procedure of the steel structure is in following steps:
removing of oxidized layer by grinding machine
degreasing by means of spray
washing with cold water spray
phosphatation by zinc saltand means of spray
washing with cold water spray
® painting of epoxy polyamide zinc phosphate primary layer with a thickness of DFT =
40 micron
e painting of epoxy polyamide high build MIO coating with a thickness of DFT = 70

micron
e painting of polyurethane top coat as finishing layer with a thickness of DF T =40 micron

DFT: Dry Film Thickness
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Side walls and ceiling
The side walls and celling of enclosure Is covered by sandwich panel made of poly urethane
heat insulation layer and sheet steel cover.
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Access door and stair

In order to access the switchgear an access door and stair Is mounted inside the enclosure
pboay.
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Walking way
To facilitate the interchangeability of medium voltage circuit
breakers and access to the control and protection devises, a
walking way is provided in front of the feeders and panels.
Also another walking way Is considered to access the cable
ends and CT compartment of the medium voltage panels and
incoming feeder, from the rear side.
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WGP WVP SERIES WITHDRAWABLE SWITCHGEAR

WVP : with vacuum circuit breaker WGP : with SF6 circuit breaker

(1) 31.5 KA Is possible by special order
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B The medium voltage panels which are installed in these substations have
the following characteristics:
® Differentvoltage level:12 KV, 24 KV or 36 KV

e Equippedwith Vacuum or SF6 circuit breakers

® Equipped with draw out unittype TP4 and earthing switch type EGG6

Full mechanical and electrical interlocking system

Full compliance with IEC 62271-200 recommendations

Full compliance with IEC 694 recommendations

Internal arc resistant (arc proof)

Equipped with pressure relief and vent

Metal clad by separated compartment for CB, bus bar, cable and LV circuits
Galvanized sheet steel enclosure

Insulated bushings segregation between CB, bus bar and cable compartments
Segregation of individual bus bar compartment by use of wall bushings ( optional )
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¥ Control, Monitoring and Protection Panel (CMP)

To facilitate an easer operation of the switchgear the Control, Monitoring and Protection
panel (CMP) with the following facilities is located at the entrance of the kiosk substation:
® Stafus monitoring of the main switchgear components
® Fault Indication system
® Open / close control of feeders
® Incoming feeder protection fermindl
® Energy meters for individual feeders
® Measuring of electrical parameters i.e. current, voltage active and reactive power, frequency and

power factor

36 kV (10*50) Double E CU F-30

T T T

————— Circuit Breaker S f— — — Circuit Breaker — — — — — Circuit Breaker
[
O/CAE/F K\Wh O/C&E/F KWh
RELAY RELAY t
50,51,79 meter 50,51,79 meter
S50N.51N JON.51N

33000/v3:110/v3
3P+0.2

INTERLOCK
INTERLOCK
INTERLOCK

INTERLOCK

4 Feeder Outdoor Switchgear Diagram
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¥ Energy Meters

To measure the individual feeders or whole substation energy consumption, there are energy
meters which are mounted in the energy metering panel.
These energy meters are accorading to electricity market authority requirements.
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2l Telemetry, Tele command and SCADA-RTU

Based on customer order, the facilities for telemetry, tele- command and SCADA interface is

10

avallable by use of transducers and Remote Terminal Unit (RTU) in modular substations.
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B AC and DC auxiliary supply system

The auxiliary supply system is consists of AC and DC systems
including, battery and battery charger, AC and DC distribution
panels.

To provide the necessary auxiliary supply of control,
monitoring, protection, metering and measuring equipment, a
2500 Watt battery charger and a 60 Ampere-Hour battery rack is
Installed.

The maximum ripple of the DC current source is less than 0.5%
and hires a converter transformer of 400 VAC / 125 VDC. All the
necessary equipments are installed in a separate stand alone
panel with measurements of current and voltage which are
mounted on the front door board.

Battery cells are industrial application type with the kind of valve
regulated lead acid battery and a capacity of 60 Ampere — Hour
with 110 or 125 Volt DC. The batteries are installed in a separate
rack to facilitate easy replacement.

To supply lighting circuits, heaters, air conditioning system,
fans and general consumer socket out lets an AC panel is
provided.

11
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e Auxiliary Systems

Auxiliary systems including:

® Airconditioning system (30'000 BTU/Hour +24'000 BTU/Hour)
® Generalconsumer 220 VoltAC socketoutlets (Max. 25A)

® Lightingwith a 300 Lux intensity

® Emergency lightingin case of AC failure

® Fire alarm system with smoke detector, exhaust fan and siren
® fire extinguishing system (12 Kg. capsule )

® Firstaidsbox

® Lightingfor Cable Chambre
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! Cable Chamber

A cable chamber is considered for
installation and better forming of medium voltage
cables and connection to the incoming / outgoing
terminals of the feeders with an access door
Inside the kiosk and water proof lighting fixtures.
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¥ Protective Earth System

An earth cooper bar is provided to connect metal enclosure body of panels and the
Kiosk as well as earth switches and cable armored is provided. Also an earth bar is
avallable in front of the MV panels for momentary earth connecting cable.

Based on |IEC standard recommendations, the density of the phase to earth short
circuit current of the feeders should not exceed from 200 Ampere/mm‘in the earth bar.
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@ Transportation

All modular system are transportable by means of truck.

they may be loaded and unloaded by use of 10 Ton capacity crane.




